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performance matched 
test equipment 

basic 

MODEL 631 
VOM -VTVM 
two in one tester for 100 
service -VOM covers 90% of your 
usage, battery operated VTVM 
available for the other 10% when 
you need it. 559.50 

fundamental . 

MODEL 3441 -A 
three in one scope- oscillo- 
scope, peak -to -peak meter, 
audio oscillator- essential for 
more than 50% of your Black and 
White Servicing -all Color Servic- 
ing. 10 my sensitivity. 4.5 me band- 
width. 5249.50 

nr1,.,- R1.,,,,N, A1,1,11.15,NG 

T 

essential 

MODEL 3423 
four in one -mutual conductance tube 
tester, transistor tester, germanium 
diode tester, selenium rectifier tester - checks for accuracy as circuit demands 
depending on the tolerance of the circuit. 
The patented circuit for the tube testing em- 
ploys actual signal (4KC) for grid and DC 
bias voltage making it independent of line 
voltage hum. It also has a complete coverage 
of all tube types -six plate voltages (includ- 
ing 0 -10 variable). Micromhos scales read 
0- 1,800, 0- 6,000, 0- 18,000 and 0- 36,000. Leak- 
age measured directly on meter 0 -10 meg- 
ohms. S199.50 

These three units provide the ideal basis 
for the complete servicemen's test setup. 
Don't make a mistake! Before you buy, 
ask your parts distributor to demonstrate 
these and many other Triplett units. Buy 
performance matched equipment! 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 
T-------T 

631 
Combination 

V- O- M -VTVM 

630 -NA 
For Best Testing 
Around the Lab, 
Production Line 

or Bench 

630 
The Popular 
Al I- Purpose 

V -O -M 

630 -A ¡ 310 j 630 -T 
A Good Lab and The Smallest I For Telephone 
Production line I Complete V -O -M Service 

V -O -M i with Switch 

T T 

666 -HH 
Medium Size 

for 
Field Testing 

625 -NA 
The First V -O -M 

with 10,000 
Ohms /Volt AC 

666 -R 
Medium Size 

with 
630 Features 

-1 
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I Will Send You A 

SAMPLE LESSON FREE 
to show you how easy, practical it is to 

Train at Home for Good 

Radio -Television Jobs E. SMiTMf Ra; 
Pro' tta 

e 4. 
Years 

dio ce traiMnat 
men 

oxpe6en for Ra 
at home 

Make $10, $15 a Week Extra 
Many men I train fix neighbors' Radios, 
make extra money, soon after they en- 
roll. Actual equipment you build gives 
you practical experience. 

America's Fast Growing 
Industry Offers You Good 

Pay Plus a Bright Future 
TRAINING plus OPPORTUNITY is the 
PERFECT combination for ambitious men. 
Let ire sent you a sample lesson from my 
course to prove you can keep your job while 
TRAINING at home in your spare time for 
better pay and a brighter future. I will also 
send my 64 -page book to show you that Radio - 
Television is today's field of OPPORTUNITY 
for properly trained men. 

Television's Growth is Making 
More Jobs, Prosperity 

Radio is bigger than ever and television is growing 
fast. Government, Aviation, Police, Ship, Micro- 
wave Relay, Two Way Communications for buses, 
taxis, railroads are other growing fields for Radio - 
Televis,on trained men. 

Mail Coupon -Find Out About 
This Tested Way to Better Pay 
Take NRI training for as little as $5 a month. 
Many NRI graduates make more in two weeks 
than the total cost of my training. Mail coupon 
today for Actual Lesson and 64 -page Book -Both 
FREE. J. E. SMITH, National Radio Institute, 
Dept. 6HF, Washington 9, D. C. Our 40th Year. 

You Learn by Practicing 

with Equipment I Send 
Nothing takes the place of practical 
experience. That's why NRI train- 

ing is based on LEARNING BY 
DOING. My training includes 
kits of parts which you use to 

build equipment and get prac- 
tical experience on circuits 
common to both Radio and 
Television. Shown at left is the 
low -power Broadcasting Trans- 
mitter you build as part of my 
Communications Course. 

AUGUST, 1956 

I Trained These Men 

--J 

"I have a regular job as a police captain 
and also have a good spare time Radio 
and Television service business. Just 
opened my new showrooms and shop." - 
C. W. LEWIS, Pensacola, Florida. 

"I decided to quit my job and do TV work 
full time. I love my work and am doing all 
right. If fellows knew what a wonderful 
investment NRI is, they would not hesi- 
tate. " -W. F. KLINE, Cincinnati, Ohio. 

"Thanks to NRI, I operated a successful 
Radio repair shop. Then I got a job with 
WPAQ, later WBOB and now am an 
engineer for WHPE." -VAN W. WORK- 
MAN, High Point, N. Carolina. 

AVAILABLE 
VETERANS G.I. 

UNDER 

BILLS 

Mr..). E. Smith, President, Dept. 6HF, 

National Radio Institute, Washington 9, D.C. 

Mail me Sample Lesson and 64 -page Book, FREE. 
(No salesman will call. Please write plainly.) 

Name 

IAddress 

ICity Zone -State 

Age 

I VETS of 
write 

discharge 
Approved Member, National Home Study Council 
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(Story on page 50) 

A new electronic scoring de- 
vice frees the fencers from the 
old trailing wire used in pre- 
vious electrical scoring equip- 
ment. The f.'cers are Nancy 
Grimm of New Haven and 
Pauline Baker of Madison, 
Conn. 

Color original by Tom Carew 

i 
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NATIONAL SCHOOLS 
"4°44 ,a4eoee,7.41- 

ALL BRANCHES OF 

TELEVISION. ELECTRONICS RADIO 

IN DYNAMIC, MODERN SHOP METHOD, 

HOME TRAINING COURSE 

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. 

Parts to conduct many experiments and 
build Continuity Checker, RF 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. 

Registration applied for 

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 

i 

A ti 

IN THESE MODERN TV STUDIOS, SHOPS AND 
LABORATORIES, your Shop Method Hone 
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 STET' NOW TO 
A TOP -PAY JOB IN TV, ELECTRON - 
ICS, RADIO. :SEND COUPON BELOW 
TODAY. 

''r 
u1 ill II 

rig 
ti 

APPROVED 
FOR 

VETERANS 

NON. VE ERANS 

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

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

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

FREE! 
fully illustrated "CAREER" 
BOOK in TV, Radio, Elec- 
tronics. AND actual Sample 
Lesson -yours at no cost, no 
obligation SEND COUPON 
NOW- TODAY1 

AUGUST, 1956 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

Los Angeles, California 

I GET FAST SERVICE -MAIL NOW TO OFFICE NEAREST YOU! 

NATIONAI. SCHOOLS, DEPT. FIG-86 

ILOS ANGELES 37, CALIF. OR CHICAGO 1, ILL I 
Rush free TV -Radio "Opportunity" Book and sample I 
lesson. No salesman will call. 

4000 S. FIGUEROA ST. 187 N. LA SALLE ST 

NAME BIRTHDAY 19 

I 
ADDRESS 

I 
CITY ZONE STATE 

VETERANS Give Dote of Discnorge 
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TUBES FOR THE 
FINEST IN HI -FI 

the 
Radio 

month 

SOUND SLICES QUARTZ. A quartz 
crystal ultrasonically sawed into wa- 
fers by the Signal Corps Engineering 
Laboratories, Fort Monmouth, N. J., is 
shown in photo. Using an ultrasonic 
quartz cutter, three times as many 
slices were cut from a block of quartz 

Almost without exception, makers 
of the finest high -fidelity sets 

depend upon Tung -Sol Audio Am- 
plifier Tubes to help deliver the 

performance expected of their 
products. 

Through these tubes -the "5881" 
and the "6550 " -Tung -Sol clearly 
demonstrates its ability to meet 
and maintain high -fidelity's criti- 
cal design requirements in volume 
production. 

This achievement is indicative of 
the quality and dependability 
of Tung -Sol Hi -Fi, Radio and TV 

Tubes . . . products of America's 
largest independent electron tube 
manufacturer. Tung -Sol Electric Inc. 

Newark 4, N. J. 

TUHGSOL" 
ELECTRON TUBES 

Tung -Sol Automotive & Electronic Products 

t 
Miniature 

Lamps 

3 e 

Aluminized Special Purpose Semiconductors 
Picture Tubes Tubes 

Sealed Beam 
Headlamps 

Radio And 
TV Tubes 

6 

as would be possible with a conven- 
tional diamond saw, as shown in the 
lower block. The 21 razor -fine quartz 
wafers cut with the Army's new sound 
slicer are barely visible compared to 
the diamond -saw blanks alongside. 
Quartz crystals are vital to radar, radio 
communications and guided missiles. 

PICTURE -TUBE IMPLOSIONS were 
the subject of a 10 -point recommenda- 
tion by the Radio & Television Service- 
men's Association of Pittsburgh, to 
combat an outbreak of these occur- 
rences. No less than five have been re- 
ported in the area during the past year. 
The Pittsburgh Fire Department has 
called on RTSA for help in conducting 
thorough tests in an effort to prevent 
further incidents which could be dis- 
astrous to viewers physically and are 
possible fire hazards. 

Interest was touched off after two 
recent implosions literally blew parts 
and debris all over the owner's room. 
And major cause for concern is the 
close proximity to the sets that chil- 
dren usually seek. There was a report 
of an implosion after the owner had 
turned the set off and gone to bed. 

B. A. Bregenzer, chairman of RTSA'S 
public safety committee, is seeking an- 
swers to the questions: Why have im- 
plosions been reported only in the past 
few months ? Have they existed since 
TV became a nationwide habit ? And 
if so, why weren't the occurrences re- 
ported ? Are implosions a local condi- 
tion or more widespread ? 

RTSA's recommendations include a 
suggestion that all TV receivers be 
equipped with reliable safety glass 
(some safety glass or plastic may not 
be adequate); rears of sets be made 

implosion -proof; the strength of cabi- 
nets be adequate to restrain flying 
glass, especially in the case of 24 -, 27- 
and 30 -inch tubes; picture tubes be in- 
stalled only by experienced personnel. 

GEORGE H. CLARK, PIONEER in 
wireless telegraphy and associated with 
RCA for 27 years, died on June 3 at the 
age of 75. Affiliated with the Marconi 
Wireless Telegraph Co. of America, 
following wireless service with the 
Navy during and before World War I, 
Clark (see photo) joined RCA when 
it acquired Marconi in 1919. 

From 1919 to 1931 Clark managed 
the RCA exhibit division. From 1931 

until he retired in 1946, he collected and 
cataloged files of early radio companies, 
photographs, blueprints and similar 
matter concerning the early days of the 
radio industry and its pioneers. In 
1952 this "RCA -Clark Collection of 
Radioana" was presented by RCA to 
Clark's alma mater, MIT. 

Clark was a founder and former pres- 
ident of the Veteran Wireless Operators 
Association and the author of biogra- 
phies of Roy Weagant (inventor of the 
Weagant circuit) and of John Stone, 
whom he considered the greatest of 
the early radio engineers. 

FIVE NEW TV STATIONS have 
gone on the air since our last report: 
WESH -TV Daytona Beach, Fla 2 
WCBI -TV Columbus, Miss 4 
WDAM -TV Hattiesburg, Miss. 9 
WTRI Albany- Schenectady -Troy, 

N. Y 35 
WKNO -TV Memphis, Tenn 10 

WICA -TV, Ashtabula, Ohio, channel 
15, has gone off the air. 

KULA -TV's recent change of call 
letters to KTCA has been cancelled. 
It remains KULA -TV, Honolulu, T. H., 
channel 4. 

RADIO -ELECTRONICS 
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COMMUNITY 

SYSTEM INSTALLERS 

SAVE UP To 500 
Coax Cable Expense with 

BENCO'S 
New Solderless Tap -Off 

FEATURES: 
Utilizes Ferrite Transformer 
12DB Signal Transfer at 0.3DB through loss 
Very low VSWR permits tapping main line 
Eliminates double cable runs 
Stainless Steel and Aluminum construction 
No pre -drilling required 
Types: ST -1, ST -2, ST -3 for RG -11, 

RG59 Double and Single Shield. 

BENCO'S "HI -Q" TRAP 

BETTER THAN 60DB REJECTION ON AD- 

JACENT CHANNELS 
Available for most VHF channels (300 or 75 
ohms) to solve any adjacent channel interfer- 
ence. 

WRITE TO US ABOUT YOUR AD- 
JACENT-CHANNEL INTERFERENCE 
PROBLEMS and for the name of 
your nearest TV parts distributor 

Benco Television Associates Ltd., 
278 Bridgeland Ave. Downsview 
TORONTO, Canada. 

Please send nee complete details on the 
new soldenlrss tap-off. 
Benco "HI -Q" Trap. 

Name 

Address 

City Prov 

8 

RADIO MONTH (Continued) 

Memorial to Nikola Tesla is unveiled by Lazar Lilie, Consul Gen- 
eral of Yugoslavia in New York, in a ceremony held June 25 at the 
offices of RADIO -E LECTRONICS. The accomplishments of Tesla, 
possibly the greatest inventor who ever lived, are reviewed briefly 
in our July issue, pages 6 and 29. Beside Mr. Lille is John T. Mor- 
ris, Westinghouse patent attorney and, at right, Hugo Gernsback. 

60 -FOOT RADIO TELESCOPE has 
been dedicated at the Agassiz Station 
of the Harvard Observatory, Harvard, 
Mass. The huge paraboloid antenna, 
named in memory of George R. Agas- 
siz, famous benefactor of Harvard 
astronomy, receives celestial radiation 
which is then fed to intricate electronic 
recording equipment. 

Particularly important radiation 
comes at a wavelength of 21 centime- 
ters from the great, lightless clouds of 
neutral atomic hydrogen which float 
between stars. As this is recorded, an 
electronic mapping of previously un- 
seen regions results. Cosmic dust 
clouds prevent optical study of other 
distant parts of our galaxy. But radio 
waves penetrate this "interstellar fog" 
(and the water vapor of our atmos- 
phere) with ease. 

The antenna uses a one -piece bowl of 
aluminum mesh, weighing 8,000 pounds, 
and is set on a concrete foundation 12 
feet deep. It can be tilted and turned to 
face any portion of the sky. 

ELECTROSTATIC LOUDSPEAKER 
covering the full audio range (see pho- 
to) was demonstrated recently at the 
London Audio Fair. Previous electro- 
static speakers required a woofer to 
cover the lower part of the audio spec- 

trum. The lowest range handled on ear- 
lier units was in the order of 400 cycles; 

the Acoustical goes down to 40. Made 
by the Acoustical Mfg. Co., Hunting- 
don, England, the loudspeaker's fre- 
quency response is smooth, having no 
undamped resonances either in the 
mechanical system or in its acoustic 
loading -there is no cabinet. Because 
of the constant unit -area charge, the 
loudspeaker is said to be virtually dis- 
tortionless from 40 cycles to well above 
the range of human hearing. The over- 
all size is 33 x 25 x 3 inches, with the 
base slightly deeper to hold the polar- 
izing power supply. END 

Calendar of Events 
AUGUST -1956 

1956 Western Electronic Show and Con- 
vention (WESCON), Aug. 21 -24, Pan 
Pacific Auditorium, Loa Angeles, Calif. 
(RADIO -ELECTRONICS will exhibit in 
York, N. Y. 
23rd Annual British Radio Show, Aug. 
22 -Sept. 1, Earls Court, London, Eng- 
land. 
Southern Arizona Hamfest, Sept. 1 -3, 
Fort Huachuca, Ariz. 
New York High Fidelity Show, Sept. 26- 
30, New York Trade Show Building, New 
York, N. Y. (RADIO- ELECTRONICS will ex- 
hibit in Room 523,) 
Canadian IRE Show and Convention, 
Oct. 1 -3, Automotive Building, Exhibi- 
tion Park, Toronto, Canada. 
National Electronics Conference and Ex- 
hibition, Oct. 1 -3, Hotel Sherman, Chi- 
cago, Ill. 

RADIO -ELECTRONICS 
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Current Revision -Just Off The Pres 

FREE 
PLAN NOW 8/$ERirno,.w in/95 6 

MOBILE äáóió 
2.-WAY 

PAYS BIG MONEY 

6oW RAÓ pERp R 
CoMMER t they 

LICENSEE, M amazing 
INA 80OklQfS 

FREE 

Money - Making 

FCC 

TELLS NOW 

WE GUARANTEE 

Commercial 
Radio 

Operator 

LICENSE 
Information 

To train and coach you at home in spare time until you get your 
FCC license. 

TELLS HOPI 
Our Amazingly Effective JOB 
WINDING SERVICE Helps CIRE 
Trainees Get Better Jobs 

GETS 2 -WAY MOBILE 
RADIO JOB 

"Aller receiving my 1st class 
phone license and looking over 
several jobs on your Job- Oppor- 
tunities Bulletin, have decided 
on one with Transcontinental Gas 
Pipe Line Corp... 

James Driver, 
0410 Fitzhugh Avenue, 
Richmond. \- ir,iuia 

TELLS HOW 

GETS AIRLINE .JOB 

"\I;uo thanks for Your a ssistanCe 
in obtaining employment. I am 
now working for United Air- 
lines." 

Charles P. Krause, 
4020 W. 57th Place, 
Chicago 29. Illinois 

Employers Make Job 
Offers To Our Grad- 

uates Every Month in Practically Every Field Of 
Radio! 

NATIONAL MANUFACTURER of Mobile Com- 
munications Equipment has several openings in 
the Southwest for FCC licensed, experienced 
technicians in the field of 2 -way Radio Mobile 
Communications. Salary commensurate with ex- 
perience and ability. 

TECHNICIANS: Wanted by nationally known 
Airlines at Washington, D. C. office, in all phases 
of aircraft and ground radio maintenance and 
troubleshooting. Starting salary $340 per month 
with automatic advancement under present wage 
scale. 1st or 2nd class license required. 

Member, National Home Study Council 
AUGUST, 1956 

An FCC License 
Can Be 

Your Guarantee of 
Success 

in Electronics 

Get All 3 Booklets FREE 

Cleveland Institute of Radio Electronics 
Dept. RE -94 4900 Euclid Ave., Cleveland 3, O. 

Please send Free Booklets prepared to help me 

I get ahead in Electronics. I have had training or 
experience in Electronics as indicated below: 

Military 
Radio -TV Servicing 

Manufacturing 

Amateur Radio 

D Broadcasting 

Home Experimenting 

Ei Telephone Company 

LI Other 

In what kind of work are you 
I now engaged? 

In what branch of Electronics 
are you interested? 

Name Age - 
I Address 

I City Zone State 

Special Tuition Rates to Members of Armed Forces J 
9 
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Correspondence i1 

when you use the''1jPtr 

RK -56 
REPLACEMENT CARTRIDGE KIT 

as a companion to the RK -54 

The 3 CARTRIDGES in the RK -56 Kit provide depend- 
able, quickly -installed replacements for 218 car 
fridges of seven manufacturers. 

When used with the RK -54 Kit (where 3 cartridges 
replace 192) you will have profitable replacements 
for 410 of the most frequently used phono cartridges! 

$ 95 
LIST PRICE 2 2 

Including technical data, replacement 
chart and 5 "x 3" x 1 1/4" plastic box. 

Here is broadest coverage for the lowest 
investment. The RK -56 Kit contains: 

OUTPUT 
LEVEL Cartridge Application 

MG 78 

Response 
To 

WCIo 
Ceramic 

Extended range, Improvement - 

Replacement cartridge for 132 

3- speed, plastic -case Cartridges, 

crystal or ceramic, single 
needle or turnover. 

.78v 1.0v 11,000 cps 

W70 
Crystal 

All- Purpose Single -Needle car- 

tridge. Far Webster C and CX 

series. 

3.0v 3.8v 5,000 cps 

W72 
Crystal 

Dual -Voltage 3 -speed Turnover 

cartridge for Webster EX and 4v or 2v* 
Asiatic LOD series cartridges 

'Model W72 has a slip -on capacitor furnished as an a cessory. With 
the capacitor, output is 2v for 78 RPM, 1.5v for 331/2, 45 RPM. Without 
the capacitor, output is 4v for 78 RPM, 3v for 331/2, 45 RPM. 

Available at your Shure Distributor ...or write to Shure for 
complete information on this new profitable replacement kit. 

5,000 cps 

SHURE BROTHERS, INC. 
Microphones ---,Electronic Components 

212 Hartrey Avenue Evanston, Illinois 

TRANSISTOR SYMBOLS 
Dear Editor: 

I would like to propose a new symbol 
for transistors (see diagram). The 
present symbol does not show in any 
way whether a transistor is of the 
junction or point- contact type. 

As vacuum tubes of different struc- 
tures were developed- diodes, triodes, 
tetrodes, pentodes, electron -ray, photo- 
electric, etc.- different symbols were 
added. And it is just as reasonable that 
new symbols should be added as differ- 
ent transistor structures are developed. 

Since the conventional symbol re- 
sembles the physical layout of the 

TRIODE IE1ROOE 

point- contact transistor, it should be 
used to represent them only. And since 
the symbol shown here represents the 
physical layout of the junction tran- 
sistor, it should be adopted for that 
type. JAMES E. PUGH, JR. 
Menominee, Mich. 

(Mr. Pugh's original drawings con- 
tained circles around the transistors. 
These were irrelevant to the present 
discussion, but it might be convenient 
to use circles around both junction and 
point -contact transistor symbols. - 
Editor) 

BASEMENT REPAIRMEN 
Dear Editor: 

Two of the letters in the June issue 
of RADIO- ELECTRONICS, from B. S. Ward 
and J. H. Sutton, were of special inter- 
est to me, as I am occasionally one of 
the "basement" type TV repairmen; my 
full time occupation is radar technician. 
On a recent quest through several local 
radio TV appliance stores in search of 
a 3 -watt 115 -volt bulb to use in an 
audio oscillator, I was surprised at the 
lack of interest and knowledge in the 
general field of electronics on the part 
of the local full -time service tech- 
nicians. Too many, to my way of think- 
ing, are ignorant of basic electronics 
theory and succeed at TV repair 
through the application of memorized 
rules and procedures while ignorant 
of the why of what they are doing. 

It is only to technicians of this cal- 
iber that we can attribute the type of 
repairs represented in Mr. Sutton's 

(Continued on page 14) 

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 Hafler. 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 
superfidelity Dynaco A -430 transformer. 

Specifications: 
Power Output: 50 watts continuous rating, 100 
watts peak. Distortion: Under I% at 50 watts, 
less than I% harmonic distortion at any fre- 
quency 20 cps to 20 kc within I 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: 1.5 volts in for 50 watts 
out. Damping Factor: 15. Output Impedances: 
8 and 16ohms. Tubes: 6CA7 /EL -34 (2) (6550's 
can also be used) 6AN8, 5U4GB. Size: 9" x 9" 
is /e'_ hi-h. 

69.15 
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) 29.95 
A -440 100 watts 6550 39.95 
(all with tapped primaries except A -990 which 
has tertiary for screen or cathode feedback) 

Additional data on Dynaleit and 
Dynaco components available on re- 
quest including circuit data for 
modernization of Williamson -type 
amplifiers to 50 watts of output and 
other applications of Dynaco trans- 
formers. 

DYNA COMPANY 
Dept. RE, 5142 Master St. 

Phila. 31, Pa. 

RADIO -ELECTRONICS 
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THE PHILADELPHIA ORCHESTRA, 

EUGENE ORMANDY, ctearru 

RAYE: 90100 OEBOSSY: CLAIR DE LUNE 

U VALSE CRAMER : ESPANA 

PAVANE MR! ESCALES !PORTS OF CALO 

ONLY THE COLUMBIA 0 RECORD CLUB CAN OFFER YOU 

C2 
SUPERB HIGH- FIDELITY 

12" COLUMBIA() RECORDS 
FRANK SINATRA 

THE 
VOICE 

FE5 
If you join the Club now -and agree to accept as 
few as 4 selections during the coming 12 months 

ILOVE PARIS -` 
Om 

11 Ports of Coll 
Philadelphia Orch., 
Ormandy, conductor. 
Bolero, La Valse, Pa- 
vane, Clair de Lune, 
Escales, Espana. 

2 The Voice 
Frank Sinatra sings 
12 numbers that first 
brought him fame 
like Fools Rush In, I 
Don't Know Why, etc. 

sl King of Swing: Vol. 1 

Benny Goodman and 
his Original Orches- 
tra, Trio and Quartet. 
Radin' High, Peckin', 
Moonylow -8 more. 
4 My Fair Lady 
Percy Faith and his 
Orch. play the score 
from this hit show. 
s Mendelssohn: 

Violin Concerto 
Tchalkovsky: 

Violin C to 
Francescattl, violin; 
N. Y. Philharmonic. 
Mitropoulos, conduct. 
6 1 Love Paris 
Michel Legrand and 
Orch. play La Vie En 
Rose, Paris -12 more! 
7 Jazz: Red Hot L Cool 
Dave Brubeck Quar- 
tet in The Duke, Love 
Walked In-6 more. 

B Levant Plays Gershwin 
3 works- Rhapsody 
In Blue: Concerto in 
F: American in Paris. 

9 Saturday Night Mood 
12 popular bands play 
favorite dance music. 
Jimmy Dorsey, Les El- 
gart, Les Brown, Sam- 
my Kaye and others. 
10 Symphony No. S 

Beethoven: 
Mozart: 

Symphony No. 40 
Philadelphia Orch., 
Ormandy, conductor. 
11 Music of Jerome Kern 
Andre Kostelanetz 
and his Orchestra play 
20 Kern favorites. 
12 Ambassador Sa /ah 
European Concert Re- 
cordings by the great 
Louis Armstrong and 
his All- Stars. 

AUGUST, 1956 

Ço\¢mbiY 

RHAPSODY 
IN BLUE 

ioith 

PERCY FAITH 

MY FA !GP L.00V 

BEETHOVEN 
SYMPHONY NO. S 
IN C MINOR. OP. e7 
MOZART 
SYMPHONY NO. 40 
IN G MINOR, K. 550 
THE PHILADELPHIA 
ORCHESTRA 
EUGENE ORMANDY, 
CONDUCTOR 

tr.A s'sOI1\ 
'LCI I:1Ih( )N sIìl 
LItiO LR I'JJ 

m1111"1111101111111111111301111 

'- CONCERTO 
ti 

AN AMERICAN IN PARK 

Aa 
Lf. l,q 11-7 

yES! You may have, FREE', ANY 3 of these best -selling 12" Columbia 

q records. We make this unique offer to introduce you to the money- 
saving program of the Columbia Q Record Club ... a program that 

selects for you each month the greatest works in every field of music - 
performed by the world's finest artists and reproduced with the aston- 
ishing brilliance for which Columbia © records are famous. 

HOW THE CLUB OPERATES 

To enjoy the benefits of this program - and to receive your 3 free rec- 
ords - fill in and mail the coupon, Indicating which of the four Club 
divisions best suits your musical taste: Classical; Jazz; Listening and 
Dancing; Broadway, Movies, Television and Musical Comedies. 

Each month you will receive free the informative Club Magazine which 
describes the current selections in all four divisions. You may accept 
or reject the monthly selection for your division. You may also take 
records from other Club divisions. This unique advantage assures you 
of the widest possible choice of recorded entertainment. Or you may 
tell us to send you NO record in any month. Your only obligation is to 
accept as few as four selections from the almost 100 that will be 

offered during the next 12 months, and you may cancel membership 
any time thereafter. The records you want are mailed to your home and 
billed to you at only $3.98 plus a small mailing charge. 

FREE BONUS RECORDS GIVEN REGULARLY 

The 3 records sent to you now represent an "advance" of the Club's 
bonus system - given to you at once. After fulfilling your obligation 
by purchasing 4 records, you receive an additional free Bonus record of 
your choice for every two additional Club selections you accept. Bonus 
records are superb 12" Columbia Q records - the very best of the 
world- famous Columbia 0 catalog - just like those shown here. Because 
you are given a Columbia Q record free for each two records you pur- 
chase, membership provides the best buy in records - anywhere. 

CHOOSE YOUR 3 FREE RECORDS NOW 

Mail the coupon - indicating which 3 records you want free, and the 
division you prefer. You must be delighted with membership or you may 
cancel by returning the free records within 10 days. 

tr 

165 West 46th St., COLUMBIA CI RECORD CLUB New York 36, N. T. 

MAIL THIS COUPON NOW! 

i 

P 

i 
COLUMBIA tP RECORD CLUB, Dept. 469 
165 West 46th Street, New York 36, N. Y. 

Please send me as my FREE gift the 3 records indicated 
here: (Select the 3 records you want from the list on this 
page, and circle the corresponding numbers here) 
1 2 3 4 5 6 7 8 9 10 11 12 
and enroll me In the following Division of the Club. 

(check one box only) 
Classical Listening and Dancing Jazz 

Broadway, Movies, Television and Musical Comedies 
Each month you will send me the Columbia 11) Record 
Club Magazine which describes the records offered in all 
four Club divisions. I have the privilege of accepting the 
monthly selection in the division checked above. or any 
other selection described, or none at all. My only obliga- 
tion is to accept a minimum of four records in the next 
12 months at the regular list price plus a small mailing 
charge. After accepting 4 records, I will receive a free 
Bonus record for every two additional records I purchase. 
If not delighted with membership, I may cancel within 
10 days by returning all records. 

Name 
(Please Print) 

Address 

City Zone State 
CANADA: Prices slightly higher, Address 11 -13 Soho St., Toronto 4a 
If you wish to have this membership credited to an estab- 
lished Columbia Records dealer, authorized to accept 
subscriptions. please fill in the following information: 

Dealer's Name 

Denier's Address 
oft/ 
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These 10 Types Offer Proper Rep lc cement 
For Origiral Communication Equipment 
Here i; a 6 vakt vibrator for EACH 6 vo't operation 
and a 12 vo'` vibrator EACH 12 vo't operation! 

Old Nimber New Numoer 
6 volt 12 volt 

55.5 5715 6715 
55- 8 571 B 6718 
* 5721 6721 
* 5722 6722 
* 5725 6725 

5605 5805 6805 
5620 5820 6820 
562- 5821 6821 
5622 5822 6822 

t 5824 6824 

THE RAD ZART ORPORATION 

:LEvELAND 13, OHIO 

VIBRATORS AUTO AERIALS TV ANTENNAS 

ROTOFS POMER SUPPL ES 
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tIr 

Here's a NEW 
Way to peach 

the Top in 

TV SERVICING 

All- practice method - 
professional techniques, 

skills, knowledge of 
circuits, etc. 

Includes 17" picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 

Il' YOU HAVE some Radio or Television experience, or if you 
know basic Radio -Television principles but lack experience- \ R l's new Professional Television Servicing course can train you 

to go places in TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 
this training in detail. 

I,E.11t \ -II IIIIINI: "ALL THE WAY" 
This is 100% learn -by- doing, practical training. We supply all the 
components, all tubes, including a 17 -inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose TV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver -picture and sound; learn to know the 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 TV receiver troubles. 

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

I-III: %ND COMM TV MAKING NEW BOOM 
Installing front -end channel selector strips in modern UHF -VHF 
Television receivers and learning UIIF servicing problems and 
their solution is part of the practice you get if you live in a UHF 
area. To cash in on the coming color TV boom you'll need the 
kind of knowledge and experience which this training gives. 

GET IIET.111.t OF NEW COURSE FREE 
Once again -if sou want to go places in 'I" scrs sing, we ins ite 
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 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further your am- 
bition to reach the top in TV serv- 
icing. We believe it will. We be- 
lieve many of tomorrow's top TV 
servicemen will be graduates of this 
training. Mailing the coupon in- 
volves no obligation. r 

L 

National Radio Institute, Dept. 6HFT 
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 

Address 

City Zone 
Approved Member, National Nome Study Council 

Age 

l 

J 
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4( 11E1elENT INDUSTRIES, INC. 

... knows that for 
quality and economy, 
it's smart to 

Crescent Model A744 "Minstrel I1" 
Deluxe Portable 4 -Speed 

Automatic Hi -Fi Phonograph 

RELYon GI 
PHONOMOTORS 4 Speed, Record 

Changer Motor 

Crescent chooses GI phonomotors for its fine line of high fidelity 
phoriographs because General Industries quality, performance and 
economy make a winning combination every time. GI's precision 
engineering and prompt, "on schedule" deliveries are designed to 
meet the most exacting production demands. If you have a phono- 
motor requirement, for original equipment or replacement purposes, 
take a tip from Crescent, and . . . RELY on GI ! 

Other General Industries AC induction 
type motors for applications ranging from 
1/40 HP to 1 /1100 HP. 

Write for specifications and 
quantity -price quotations. 

THE GENERAL INDUSTRIES co. 

DEPT. GR ELYRIA, OHIO 

OVER 97,000 TECHNICIANS HAVE LEARNED 
HOW TO GET THE MOST OUT OF for AM 

BASIC TEST EQUIPMENT V FM -TV 

`Servicing by Signal Substitution' 
A BEST SELLER FOR OVER 13 YEARS! 

(NEW, UPTO -DATE, 14th EDITION) 

The Modern, Simplified, Dynamic Approach to 
all Receiver Adjustment & Alignment Problems 

* Nothing complicated to learn * No extra equipment to purchase * Univrsal... non -obsolescent * Employs only Basic Test Instruments 

Ask for "S.S.S." at your local Radio 
Parts jobber or remit 400 in amati 
stamps or coin directly to factory. 

Servicing 

by 

Signa/ 

Substitution 

ONLY 400 
103 pages. 
Invaluable 
information 
that will help, 
you redouble 
the value of 
your basic test 
equipment. 

PRECISION APPARATUS COMPANY. INC. 
10 -31 84th STREET, GLENDALE 27, L. I., N. Y. 
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CORRESPONDENCE (Continued) 

letter, and I think it only fair to re- 
quest those who would censure the in- 
dependent technician to first examine 
their own colleagues. I think they would 
find many who are adept at changing 
tubes but don't know electronics. 

KENNETH M. BARBIER, JR. 
Lancaster, Calif. 

PROVE COMPETENCE 
Dear Editor: 

Mr. Wolfson's letter in the May issue 
deserves some comment from techni- 
cians who, after careful and searching 
consideration, have aligned themselves 
in the opposing camp. I am one of 
these; I am for licensing! 

The day of the horse and buggy has 
long gone. Barbers are no longer "sur- 
geons" and "bleeding" has long since 
become recognized as a fraud (though 
some naive souls may still have faith 
in it). Today's world is a complex one 
and television receivers are prominent 
examples of that complexity. To imply 
otherwise is to close one's eyes to real- 
ity. Sure it would be nice if there were 
no need for traffic laws, for slum main- 
tenance codes, pure food acts and all 
the other ordinances to protect citizens 
from fraud, negligence and cupidity. 
But man's inhumanity to man is too 
well known and recognized to need any 
amplification here. 

Is it too much to ask that a man 
engaged in servicing television receiv- 
ers prove his competence? Is it too 
much to insist that he protect the good 
name of his fellow technicians by deal- 
ing fairly and ethically with the pub- 
lic? 

Is it vindictive to hold him respon- 
sible for his acts? 

The overwhelming majority of tech- 
nicians have nothing to fear from 
licensing. The inept, the untrained and 
the gyps have. Mr. Wolfson's fear of 
persecution is the stuff of which night- 
mares are made; it exists only in his 
imagination; it has no substance; it is 
not supported by facts. Doctors, law- 
yers, nurses, electricians, pharmacists, 
radio operators and vendors of various 
kinds have been licensed for some time 
now, and I have never heard of any 
of them being persecuted. Some mal- 
practitioners among them have been 
but this is to the advantage of all who 
believe laws are made to be observed, 
not to be violated at will. 

H. M. LAYDEN 
Chief Technician, 
Judd- Bennett Co., 
New York, N. Y. 

TEST EQUIPMENT NOTE 
Dear Editor: 

In all of RCA's TV service notes, 
under the heading Horizontal Oscillator 
Adjustment, the final line always 
reads : "Remove the oscilloscope upon 
completion of this adjustment." 

Say now! I shoulda read this before! 
I just betcha that's where my old scope 
went when it suddently turned up miss- 
ing a couple of years back! 

H. A. HIGHSTONE 
Santa Rose, Calif. END 
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ALLIED 
knight-kits 
FINEST ELECTRONIC EQUIPMENT 

IN LOWEST -COST KIT FORM 

* Latest Advanced Design * Quality Components * Easiest to Assemble * Save Up To 50% 

1956 CATALOG 
Send for it! Describes the famous 
KNIGHT -KITS in detail -shows you how 
you can easily assemble your own instru- 
ments and get performance and appear- 
ance equal to equipment selling for 
several times the KNIGHT -KIT price. 
The 324 -page ALLIED Catalog is the 
leading buying guide to everything in 
Electronics -write for your copy. 

SAVE ON THESE QUALITY knight -kit TEST INSTRUMENTS 

e ,. Z' eßó 

5" Wide -Band Printed Circuit Tube Tester Kit VOM Kit VOM Kit In- Circuit Capacitor 
Oscilloscope Kit VTVM Kit F -143 counter type 29.75 1000 Ohms /Volt 20,000 Ohms /Volt Checker Kit 

F -144 69.00 F -125 24.95 F -142 portable type 34.75 F -128 15.95 F -140 28.50 F -119 11.65 

y ' 

Audio Generator Kit Resistance -Capacitance High -Gain RF Signal Resistance Substitu. Capacitance 
F -137 31.50 Tester Kit Signal Tracer Kit Generator Kit tion Box Kit Substitution Box Kit 

F -124 18.75 F -135 23.75 F -145 19.75 F -139 5.95 F -138 5.50 

FAMOUS knight -kits FOR THE HOBBYIST TOP QUALITY HIGH FIDELITY knight -kits 

"Space Spanner" 
2 -Band Receiver Kit 

S -243 13.95 
S -247 cabinet, 2.85 

"10 -in -1" Lab Kit 
S -265 12.45 

"Ranger" Superhet 
Receiver Kit 
S -735 14.85 

Basic 25 -Watt Deluxe 
Amplifier Kit 

S -755 41.50 

10 -Watt Hi -Fi 
Amplifier Kit 

S -234 22.95 

20 -Watt Hi -Fl 
Amplifier Kit 
S -750 35.75 

LOW -COST knight -kits FOR THE AMATEUR 

"Ocean Hopper" 
Receiver Kit 
S -740 10.75 

Geiger Counter Kit 
S -242 15.95 

50 -Watt CW 
Transmitter Kit 

S -255 42.50 

3 -Way 
Portable Radio Kit 

Saio 19.95 

Photoflash Kit 
S -244 28.50 

S -246 AC supply, 3.40 

Wireless Broadcaster 
Kit 

S -705 8.75 

All Prices Net F.O.B. Chicago 
ORDER FROM 

ALLIED RADIO 
100 N. Western Ave., Chicago 80, III. 

AUGUST, 1956 

Self- Powered 
VFO Kit 

S -725 27.50 

Code Practice 
Oscillator Kit 

S -239 3.95 

Send for the 324 -page ALLIED Catalog 
describing all KNIGHT -KITS -and your buying 
guide to everything in Electronics. 

ALLIED RADIO CORP., Dept. 2 -H -6 

100 N. Western Ave., Chicago 80, III. 
Please ship the following Knight -Kits- 

My check , money order for $.... enclosed 

Please send FREE 1956 Catalog. 

Name 

Address 

City Zone State 
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Something she'll be proud to own 

with your 
SYLVANIA TUBE 
PURCHASES 
*Earn the complete 54 -piece set 
in the smart anti- tarnish chest 

exclusive 

triple silverplate by Wm. A. Rogers 
Watch the family's interest in your service skyrocket when you start 
working on the fabulous Capri triple silverplate. It's something anyone 
would be proud to own and Sylvania makes it possible for you to own 
it fast and free of extra cost with your purchases of "Silver Screen 85" 
picture tubes and Sylvania receiving tubes. You get one token for every 
two picture tubes or 25 receiving tubes. 

When you need only 5 Sylvania tokens for a complete 4 -piece setting, 
in no time at all you can earn a complete set of Capri triple silverplate. 

Capri is an exclusive Wm. A. Rogers design of Oneida Limited, 
Silversmiths. 

*Get started on your Capri triple silverplate right away. It's an exclusive, 
offered only by your Sylvania Distributor. Call him today. 

Ar SYLVANIA 

*Only 5 tokens for this 4 -piece 
place setting. 

You get one token for every two 
picture tubes or 25 receiving 
tubes. 

SYLVgÑI 

fIECTROp 
TIME a,. 

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

In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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how long would it take 22. to solve this service problem? 

SYMPTOM: 
Loss of horizontal hold. Hold 

control will not pull the pic- 

ture into synchronization. 
Sound is normal. 

There's no telling how long it might take to solve this 
problem with hit -or -miss methods -it's been known to take hours. With a 
PHOTOFACT Folder by your side, the job takes just minutes. Here's why: 

NY RECI 

NORIE uNe 

IOEO AMP vn 
6AL5 

ORII AOC 

r6g06GT) 

NORA OUTPUT 

RORO MUTT 

10V 

23 

HOAR Null 
Ia6SN7GTA 

50 

HOMO. DRI 

120 .400 
hoo 
730 

NORIO NOLD 
CONTROL 
i so 

255V 
300V 

i60 

7.015 

(IL Tv LIV 4VD I[C.IVALVHLIll\ 31Z IV UD-Ll. 
C75 .0047 400 RCPIOM4472M SI4700 D6-471 
C76 .047 200 RCP10M2473M BPD-05 DF-50 
C77 4700 500 47X543 1464-0047 
C78 390 500 RCM20B391J 1469-00039 D6-391 
C79 .1 400 RCP10M4104M P488N-1 DF-10, 

F80 330 500 473/570 14ft0-nnn33 11R_331 

MONEY BACK 
GUARANTEE! 

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

AUGUST, 1956 

In just seconds, you locate the tubes most likely to cause this 
symptom by referring to the Tube Placement Chart* and Tube 
Failure Check Chart* you'll always find in the same place in 
each PHOTOFACT Folder. 

In this case the trouble wasn't caused by tube failure, so... 

In just seconds you refer to the Horizontal Circuit on the 
Standard Notation Schematic* featured exclusively in all 
PHOTOFACT Folders. Circuits are always laid out in the same 
uniform manner. The Horizontal Circuit is always located in 
the lower center of the schematic. In a matter of minutes you 
check waveforms and voltages -they're right on the schematic. 
And in those same few minutes you find the answer to the 
problem in this case history. The waveform at W 17 and the 
voltage reading at Pin 4 show a leaky coupling capacitor C78. 
Yes, you have your answer in just minutes! 

And PHOTOFACT, through its accurate Parts Listings *, instantly 
gives you a choice of the proper replacement required to accom- 
plish the repair. You save even more time! 

From start to finish, you solve your service problems 
in just minutes...you service more sets and earn more daily 

with PHOTOFACT by your side! 

free 

Send for Sams' INDEX TO 
PHOTOFACT FOLDERS - 
your guide to virtually any 
receiver model ever to comp 
into your shop; helps you 
locate the proper PHOTO - 
FACT Folder you need to 
solve any service problem 
on any model. You'll want 
this valuable -eIerence 
guide. Send coupon now. 

*One of 32 features found exclusively In 
PHOTOFACT -the world's finest service data 

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

Send FREE Index to PHOTOFACT Folders 
I am a Service Technician 

Name 

Address 

City Zone State 
J 
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WESTERN UNION "OPERATOR 25" NATIONAL ADVERTISING 

Y.t 

Ott' tuu.ult. 
.ae8 ffft tansu 

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. 

onl - RAYTHEON BONDED DEALERS 
have all these business - building assets 

RAYTHEON BONDED BACKING 

+ + °` v wr s,s 

n1.1. w rrna ew 

ftanA's RaA10 & gtltaElon =ttltt 
, ,.su...r-......, a y^ aAT THE O 

BO\BY.B BLECTN11NI(; 
Tt1B\11'1 VV. 

tl 

.,.. .....,.u.. 

a1a #etPini111'!t 

The Bonded Electronic Technician guarantee on 
all radio and television repair work and parts 
is backed by a bond 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. 

tNEY RE RC hf 

18 

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 Ray Tube Operations 

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

all these ductor Diodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes 
err-Wier rr tir flrúianins 
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CREI prepares you 
quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics indus- 
try. 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 writ- 
ten 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: United Air Lines, Canadian 
Broadcasting Corporation, Trans -Canada 
Air Lines, Douglas Aircraft Co., Glenn L. 
Martin Co., Columbia Broadcasting System, 
All- American Cables and Radio, Inc., Gates 
Radio Co., Canadair Ltd., Federal Electric 

CAPITOL RADIO 

ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula re Founded in 1927 

3224 16th Street, N. W. 

Washington 10, D.C. 

AUGUST, 1956 

Corp., and U.S. Information Agency. 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 in- 
formed 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 immedi- 
ately. 

To help us answer 
your request intelli- 
gently, please give 
the following infor- 
mation: 

EMPLOYED 

BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE.... 

IN WHAT BRANCH 
OF ELECTRONICS 
ARE YOU MOST 
INTERESTED? 

RADAR 
GUIDED MISSILES 
SERVO- 
MECHANISMS 

El COMPUTERS 
AERONAUTICAL 
ELECTRONICS 
BROADCASTING, 
AM, FM, TV 
MILITARY, NAVY, 
CAA ELECTRONICS 

s COMMUNICATIONS 
R ELECTRONICS 

MANUFACTURING 

CREI also offers 
Resident Instruction 

ar the same high technical level -day or night, 
in Washington, D. C. New classes start once a 
month. If this instruction meets your require- 
ments, check the con on for Residence School 
Catalog. Pays For Itself Quickly. Your very first 
raise could repay your investment in CREI train- 
ing, 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 promo- 
tions and pay raises in the future years. 

KOREAN VETERANS 
If you were discharged after June 27. 1950 let the new 
G.I. 13l11 of Rights help you obtain resident instruction. 
check the coupon for full information. 

Get this fact -packed booklet 
today. It's free. 

Called "Your Future in the New World of 
Electronics," this free illustrated booklet gives you 
the latest picture of the growth and future of the 
gigantic electronics world. It includes a complete 
outline of the courses CREI offers together with 
all the facts you need to judge and compare. 
Take 2 minutes to send for this booklet right now. 
We'll promptly send your copy. The rest -your 
future -is up to you. 

MAIL COUPON TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Instirute Curricula 
Dept. 148 -C, 
3224 16th St., N. W., Washington 10, D. C. 

Please send me your course outline and FREE Illus- 
trated Booklet "Your Future in the New World of Electronics" . . . 

describing opportunities and CREI home study courses in Practical 
Electronics Engineering. 

Check l Practical Radio Electonics Engineering 

Field of ( Broadcast Radio Engineering (AM, FM, TV) 

Greatest Practical Television Engineering 

Interest Practical Aeronautica Electronics Engineering 

Name Age 

Street 

City Zone State 

Check Home Study Res'idence School Korean Veteran 
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ANALYZE YOUR WAY 

TO Bigger Profits! 

$89.95 Net 

Unique principle lo- 
cates intermittents, 
detects borderline 
components Fast..-- 

No bells, 

No buzzers, 

NO WAITING! 

NEW! INTERMITTENT 

CONDITION ANALYZER Model 828 

Locate intermittent capacitors, resistors, coils, chokes, tubes, 
and other component and hidden wiring failures in minutes 
-without waiting. Exclusive Wintronix circuit using modu- 
lated special r -f test signal, immediately makes any radio or 
TV receiver super- sensitive to intermittents -gives both aud- 
ible and visible indication so you can pin -point trouble right 
away. Reduces callbacks by detecting borderline components 
before they fail. 

Dynamic SWEEP CIRCUIT ANALYZER 
Model 820 

A complete sweep circuit tester. Simplifies sweep circuit 
troubleshooting by signal substitution and component 
testing. Supplies 60 cps sawtooth and 15,734 cps saw - 
tooth or square wave signals to TV deflection circuits. 
Restores raster to normal by substituting for defective 
stage. Tests all flybacks and yokes right in the set for con- 
tinuity and shorts ... Even tests 1 -turn shorts. Completely 
self-calibrating--no chance for error. 

SYNC 
PULSE 

ADAPTER 
Model 915/960 Trouble- 
shoot sync circuits by 
signal substitution. This 
unit with Model 820 in- 
jects (-I-) or ( -) pulse 
voltages into vertical and 
horizontal sync stages. 
Locates defective sync 
separators, sync ampli- 
fiers, AFC, and vertical 
integrator circuits. 

$14.95 Net 

DYNAMIC SWEEP CRCIHT ANA1`-_ 'rR 

$69.95 Net 

$79.95 Net 

NEW! 
Takes the guess- 
work out of AGC 
troubleshooting for 
faster, far more 
profitable color and 
black- and -white TV 

servicing. 

Dynamic AGC CIRCUIT ANALYZER Model 825 

Here's all you need to test, analyze, service any television 
AGC circuit ... all in one compact instrument. Saves you 
hours by quickly detecting obscure AGC faults before you 
look further. Requires only two test connections and a flick 
of a switch to: 1) Furnish standard, adjustable r -f test signal 
to antenna terminals; 2) Monitor AGC action; 3) Check 
for shorts and opens in AGC buss; 4) Measure action of 
gated pulse systems; 5) Clamp and supply AGC bias to 
correct AGC action and restore operation by substitution. 

HERE'S ALL YOU NEED FOR COLOR SERVICING 
COLOR CONVERGENCE DOT GENERATOR 

RAINBOW GENERATOR Model 150 

Align, adjust, troubleshoot complicated 
color TV circuits this easy way. Produces 
vertical color bars of all possible hues repre- 
senting 360 degrees of phase sweep. Fur- 
nished with detailed instructions and illus- 
trations to simplify color TV servicing in 

$49.95 Net 

$29.95 Net 

the home and in the shop. 

FLYBACK and 
YOKE TESTER 

Model 810 
Makes foolproof GO/ 
NO -GO tests of all color 
and black and white 
flybacks and yokes right 
in the circuit. Checks 
1 -turn shorts - self - 
calibrating. 

$22.95 Net 

NEW! 

$1 29.95 Net 

Dynamic SELENIUM 
RECTIFIER TESTER 

Model 610 
New dynamic pulsing 
principle tests rectifiers 
under actual surge loads 
for quality, opens, shorts, 
leakage. 

Model 250 
Here's a complete ultra -stable signal 
source for color convergence. Con- 
tains complete standard sync chain 
with AFC. Produces optimum white 
dots, cross hatch, vertical or hori- 
zontal bars for color or black -and- 
white servicing. Absolutely "jitter - 
free" regardless of picture tube size. 
Preset r -f frequency, variable 30 db. 
Highly portable, only 101/2" x 7" x 6 ". 

$129.95 Net 

Wide -Band FIELD 

STRENGTH METER 

Model 330 
Reads true microvolts 

Tests antennas and 
community systems . 

Checks color reception 
in absence of color trans- 
mission. 

See your local parts distributor or write for free literature 

WINSTON ELECTRONICS, INC., 4312 Main Street, Phila. 27, Pa. 
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RCA offers you the 

finest trainin 

at home i 

Radio-TV 

electronics, 

TV servicin 

Color TV 

SEND FOR THIS FRED 

411°' 

G 
5¢ 

d1l tc e troy' Ete t 9 
os 

etev 

5 t 

ofRöd,oCó,Pc'rotion 

ot Prneric 

BOOK NOW! 

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

AUGUST, 19 S 6 

The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay - 
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. 

RCA Institutes, Inc., Home Study E -86, 
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 

Please Print 

Zone State 

IMPORTANT 

Be sure to write 
for RCA Institutes 

catalog before 
signing up fer any 

Radio -TV course 
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If it's worth Engineers' tin . 
It's worth Engineered Cable 

INTERCOMAM 
DNICATING 

SOUND SYSTEM CABLES 

Indoor -outdoor, phones 

or speakers -there is a 

Belden engineered 
cable 

to meet your needs for 

a permanent, trouble - 

free installation' 
"Items from the 

Complete Belden Line" 

..,, 
10 /l0ll,0 

, , l l l 1 

,I'I0/llkf,l,l'r .,,°l,I.,, 
I fllrlll,l', 

4 0 0 0 rr /I,!Is.lr,'I,. 
i 

22 

The TV station, the systems for 
music, paging, and intercom- 

munication in the new 
Prudential Insurance Company 

of America's Building in Chicago 
have been -wired by Belden. 

Belden 
WIREMAKER FOR INDUSTRY 

8-8 SINCE 1902 
CHICAGO 

Magnet Wire Lead and Fixture Wire Power Supply Cords, Cord Sets and Portable Cord Aircraft Wires 
Welding Cable Electrical Household Cords Electronic Wires Automotive Wire and Cable 

RADIO -ELECTRONICS 
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"A TV network 

can't afford 

to take chances 
on tube quality" 

As Garry Moore tells over five million 
women on the CBS Television Network 

"CBS tubes are made by the tube manufacturing division of 
Columbia Broadcasting System. So we know how dependable 
they are. That's why we use them here in our own cameras 
and other equipment." 

Garry also points out that CBS tubes have the Good House- 
keeping Guaranty Seal. That means a lot to women ... and 
women are your customers. 

In fact, if you're like most service technicians, more and 
more women are asking you for CBS tubes. Because Garry 
Moore has convinced them that there are no better tubes 
made. Yes, you'll find it's easy to build customer satisfaction 
when you use and recommend the tubes you can always de- 
pend upon ... CBS tubes. 

AUGUST, 1956 

Garry Moore sells you and your expert service, too. Have you seen him? /., oV4r,." 

Guaranted by 
( Good Housakeeoing 

.0,.o u.. 

CBS- HVTRON, Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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ACT NOW 7 GET YOUR REWARD 

JOIN THE WELLER 

* OLD GUN ROUNDIP 

YOUR WELLER DISTRIBUTOR WILL GIVE YOU 

f 

$ 9 .0() 

TRADE -IN ANY OLD 

SOLDERING TOOL 
. . . . . . . . . . . 

TRADE -IN 
REWARD 

ANY OLD SOLDERING GUN 

OR IRON ANY BRAND, 

MAKE OR MODEL DEAD 

or ALIVE ̀ ' ANY CONDITION 
3 C3 C3 C3 C C3 

GET A BRAND NEW PROFESSIONAL MODEL 

DUAL HEAT 

D-ÇÇO WELLER GUN 
200/275 WATTS X DUAL SPOTLIGHTS X INSTANT HEAT 

FOR ONLY 

$9.95 
DEALER NET PRICE 

WHEN YOU TRADE -IN YOUR OLD 

SOLDERING GUN OR IRON « 

WELLER 
24 

DON'T DELAYS LIMITED OFFER 
TRADE YOUR OLD SOLDERING TOOL NOW 
FOR A PROFESSIONAL MODEL D -550 

ACT NOW IA sr SAVE $2.001 

Available only from your « 
WELLER DISTRIBUTOR« 

ELECTRIC CORP. - 601 STONE'S CROSSING ROAD 
EASTON - PENNSYLVANIA 
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GET IN ON THE TV 

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

17 
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 yoL 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 Hel 

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

AN- 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 lcboratory 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 

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

opportunity for ,eview and practice. 

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 gcod 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 professiona 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 pevious 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 

AFRF Signal GenerOor 

V LEARN BY DOING 
As part of your trairing 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 -Net Radio 

Receiver, AF -RF Signal Generator, Combination Voltmeter- Ammeter- Ohmmeter, C -W Tele- 

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

includingall 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 enti °e 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 he TOP JOBS in Radio -TV 

that demard an FCC license! Full training and preparation ct home for your FCC 

license. 

(w Telephone 

Trom.m itter 

Peblic Address System 

Combination Voltmeter. 

Ammeter.Ohmmerer 
VETERANS! 

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

Licensed by the State of New York Approved for Veteran Training 
AUGUST, 1956 

YOU GET 

THESE 

RADIO -FM -TV 
TECHNICIAN 
TRAINING 

FM -TV 
TECHNICIAN 
TRAINING 

EXTRA 
LABORATORY 
TRAINING IN 
NEW YORK-_ 

CITY 
AT NO EXTRA 

COST! 

My School fully approved to train Veterans under 

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

fits by waiting too long. Write discharge date on 

coupon. 

Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 

Dept. R.8C, 52 East 19th Street, New York 3, N. Y. 

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

(PLEASE PRINT PLAINLY) 

Name 

Address 

City Zone 

Age 

I AM INTERESTED IN: 

Rodio-FM -TV Technician (ourse 

FMTV Technician (ourse 

TV Cameraman S Studio Technician (ourse i ti 
Store 

VETERANS! 
Write discharge date 
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TRANSISTORS -first family of electronics 

1948 -Early "point 
Contact" transistor. 

Xy. 

1950 -Early 
"junction" transistor. 

"Grown junction "; 
used to amplify 
received speech in 

special telephones. 

"Grown junction," 
tetrode type; high 

frequency amplifier. 

"Alloy junction "; used 

in first completely 
transistorized carrier 
telephone system. 

"Alloy junction "; 
'low frequency 
power amplifier 

In 1948 Bell scientists announced 
their invention of the transistor -a 
tiny device able to amplify signals 
a hundred thousand times using a 

small fraction of the power of an 
electron tube. 

From this original "point contact" 
transistor has grown a distinguished 
family of immense usefulness to 
electronics. Some of its leading 

26 

Phototransistor; 
provides electric 
"eye" for direct 
distance dialing. 

members are shown here, in approxi- 
mate actual size, with their scientific 
type names. 

For telephony the transistor has 

opened the way for notable advances 
in instruments, transmission and 
switching. Elsewhere it has opened 
the way to advances in hearing aids, 

Experimental 
"diffused base" 

transistor. 

"Diffused base "; 
high frequency 

broadband amplifier. 

i 

television, computers, portable radios 

and numerous military applications. 

Bell's transistor family is typical of 

the Bell Laboratories research that 
helps keep your telephone service the 
world's best -and at the same time 
contributes importantly to other 
fields of technology. 

BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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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 & Monochrome TV servicing. Flat from 
DC to 3.58 mc ±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 
turcs 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. 
hog between push -pull pentode stages for extended 
h -f resp. (minimizes h -f phase shift, extends use - 

11 ful resp. to IO mc); full -screen undistorted vert. 
deft; 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 I cps); pre -set TV vert. & hor. positions (50 & 
7875 cps); automatic sync. ampi. & limiter elim- 
inates sync amplitude adj. PLUS: direct or cap. 
coupling; bal. or unbal. inputs; edgelit 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. 
amp!., flat to 400 kc, sens. 0.6 ems mv/in. Built-in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank. 

ing. Instant, driftfree full- screen vert. positioning & 2X full -screen hor. 
positioning. Bal., cal., astig. adj. externally ible. 5UPI CRT, 
2 -6AU8, 2.6C56, 1.12AU7A, 2.6J6, 1.6AX5, 1.IV2. Deep- etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy 
building at home with no special equipment. 13" x 85.4" x 16 ". 30 lbs. 

SCOPE DIRECT PROBE #PD: KIT $2.75. Wired $3.95. Eliminates stray. 
pick -up & signal re- radiation. 
SCOPE DEMODULATOR PROBE' :PSD: KIT $3.75. Wired $5.75. Demodu 
lates AM carriers between 150 kc and 250 mt. 
SCOPE LOW CAPACITY PROBE :PLC: KIT $3.75. Wired $5.75. Nor 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 

New/PEAK-to-PEAK VTVM #232 
& UNI -PROBE (pat. pend.) 

KIT $29.95. Wired $49.95 
UNI -PROBE: exclusive with EICOf Terrific 

time -saver! Only 1 probe performs all funs. 
tions -a half -tarn of probe -tip selects DC or 
AC -Ohms. 
The new leader in professional peak -to -peak VTVMs. 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. 41" meter, can't -burn- 
out circuit. 7 non -skip ranges on every funeUon.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 /R.PdS 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, 6AL5, selenium rectifier; xfmr- operated. 81/2" x 5" x 5 ". Deep - 
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 lbs. 

NOW DELUXE PEAK -to -PEAK VTVM #249 
with 71/2" METER 8: UNI -PROBE :pat. pend.) 

KIT $39.95. Wired $59.95 
All the advanced & exclusive features of 252 -PLUS the 
extra convenience and readability of its big 744" meter. Your 
ideal bench instrument. 

VTVM RF PROBES" #PRF -11 or PRF -25: 
KIT S1.75. N'ircrf $4.95. Accuracy ±10 %. Use with any 
I I 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 VONT. 

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

KIT $26.95. Wired $39.95 
for COLOR 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 k troubleshooting of TV, FM & AM sets; mar- 
ker gen.; 400 cps audio testing; lab. work. 6 fund. ranges: 
150-400 ke, 400-1200 he, 1.2 -3.5 mc, 3.5.11 me, 11 -37 me, 
37.145 met 1 harmonie band 111 -435 me. Freq. accurate to 
±1.5%t 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 Sc 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 & 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 4Y ". 10 lbs. 

The specs are the proof... 

'brsti 
thou: 

rrtnovi -ig 
from cebi 

NEW BEST BUYS 

by 7EICOL , 
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 ke /4:1) at rated power: 1.3 %. Mid -band harmonic 
distortion at rated power: 0.3q. Maximum harmonie distor- 
tion between 20 and 20,000 cps at 1 db under rated powers 
approx. 1 %. Power response (20w): 30.5 db 20. 20,000 cps: 
±1.5 db 10-40,000 cps. Frequency response (%w): 3.0.5 db 
13. 35.000 cps; ±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- 
amie phono or 2nd tuner); 2 low -level inputs for proper 
loading with all leading magnetic, FM & quality xtal cart- 
ridges. Hum bal. control. Extremely fine output transformer 
has interleaved windings, tight coupling, careful balancing & 
grain -oriented steel. 81" x 15" x IO ". 24 lbs. 

AUGUST, 1956 

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 FICO is your BEST BUY. 
Fill out coupon on reverse page. 

TURN PAGE FOR MORE EICO VALUES ... 
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the specs are 
the test that tells 

who's best! 
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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 (Sc Color & Mono- 
chrome tv pic tubes with accessory 
adapter). Composite indication of mu- 
tual conductance,plate conductance, & 
peak emission. Simultaneous sel. of any 
I 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 & 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 clement 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. Sensitise 200 ua meter. 

N 

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 
AGC circuit automatically adjusts ose. 
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 mc xtal in- 
cluded. Ext. marker provision. Double 
pi line filter. Edge -lit hairlines elimi- 
nate parallax. 

Turn page for other EICO ad 
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TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 
string type 

tubes 
illuminated 

roll -chart 

..4144444 

Oi ...--- i . 
Pit Tube Test Adapter $4.50 

VACUUM TUBE 
VOLTMETER #221 

KIT $25.95 
Wired $39.95 

DELUXE VTVM 
214 (71/2" METER) 

KIT $34.95 
Wired 554.95 

#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 

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 

(less 
batteries) 
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 hat- 
monies 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 

5" PUSH -PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 
Wired $79.95 

1" PUSH-PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

NEW! 
UTILITY TESTER 

#`540 
KIT $12.95 

Wired $15.95 

Multi -range ac /dc 
voltmeter, amme- 
ter, ohmmeter, 
wattmeter, leak- 
age checker for 
home & auto re- 
pairs. 

-- 1% accuracy on 
all 7 ranges. 

Range 75 kc- 
150 mc. 

Volt reg. 

5MC -4.5MC CRYSTAL $3.95 ea. 

Sep. hi -gain RF 
& lo -gain audio 

inputs. 
Special noise 

locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 

DELUXE MULTI-SIGNAL TRACER #147' 

KIT $39.95 
Wired $59.95 

DELUXE RF SIGNAL GENERATOR #315 

,aW"""Icym Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd . 

power factor. 

KIT 
$19.95 
Wired 
$29.95 

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

HI -FI PREAMPLIFIER HF -61 
KIT $24.95. Wired 537.95. With Power 

Supply: KIT $29.95. Wired $44.95 
Feedback circuitry thruout! Preamp. 
equalizer. tone controls, scratch & 
rumble filters, K- follower output. 

For FREE 1956 catalog, mail coupon NOW 

84 Withers St. Brooklyn 11, N. Y. 

Prices 5% higher on West coast C56 
and subject to change without notice. 

O 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT $24.95 
Wired $29.95 

1000 Ohms /Volt 
MULTIMETER 

# 536 

KIT $12.90 
Wired $14.90 

VTVIA PROBES KIT 
Peak -to -Peak $4.95 
RF $3.75 
High Voltage Probe -1 

High Voltage Probe -2 

SCOPE PROBES 

Demodulator $3.75 
Direct $2.75 
Low Capacity $3.75 

EICO, b4 Withers Street 
Brooklyn 11, New York 

Send FREE 1956 Catalog and name of neighborhood 
EICO jobber. 

Wired 
$6.95 
$4.95 
$6.95 
$4.95 

$5.75 
$3.95 
$5.75 

4 
c. - r! 

Name 

Home Address 

City Zone State 

Occupation 

1945 to 1955: a decade of Know -How & Value Leadership in Kits & Instruments -over 1/2 million sold to date! 
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Hugo Gernsback, Editor 

MINITELEVISION 
... Miniature TV's--even pocket sets -are now on the horizon . . . 

WHEN we first spoke of Miniradios in the Sep- 
tember, 1944, issue of this magazine,* there 
were no true pocket radios, let alone vest - 
pocket receivers, on the market. Only recently, 

due to mass production of transistors, have miniradios 
become possible. Further miniaturization -down to the 
size of a cigarette pack and smaller, which we foresaw 
in our 1944 article -is feasible now. 

Literally millions of such tiny receivers will be sold 
in the future, when and if the prices drop sufficiently to 
take such radios out of the luxury class. There is a crying 
demand for true miniradios that can be concealed in the 
hand and which do not bulge in a man's vest pocket or 
a woman's purse. Such tiny sets are needed chiefly for 
news and weather reports, particularly in times of stress. 

Inasmuch as television has followed many radio trends 
in the past, we may,ye certain that TV, too, will parallel 
the path of miniaturization in the foreseeable future. 
The huge television sets in our living rooms are by no 
means doomed -large- screen sets for family entertain- 
ment will always be with us -but they will take the form 
of a picture frame on the wall. 

Recent trends have shown that smaller, portable TV's 
are booming -and deservedly so. With so many diversi- 
fied programs on the air, families are often divided as 
to what individual members wish to see -hence the 
extra receiver. Yet while the smaller TV set, weighing 
22 pounds and measuring 10 x 9 x 12 inches, or less, 
is a success, it is by no means the ultimate in small size. 

Portable battery minitelevision receivers (which can 
also be plugged into the house current and car current 
supply for outings) are now on the horizon. Such minute 
TV sets may conceivably evolve in a number of different 
ways : 

1. A very compact set, the size of a cigar box or 
smaller, transistor- operated with a projection type pic- 
ture tube will be feasible during the next few years. A 
collapsible plastic or fabric screen to give a picture 7 or 
8 inches wide would assure good viewing for several 
people. Such a receiver would weigh around 5 pounds. 

2. A still smaller set with a brilliant 3 -inch picture 
tube, giving high definition is another future possibility. 
It is admitted that from past experience, people object 
to a 3 x 4 -inch picture -not because it is too small, but 
because you must view it from too close. Hence, the TV 
set manufacturer will furnish a pair of adjustable 
* See also "Miniradios," November, 1953, RADIO-ELECTRONICS. 

AUGUST, 1956 

viewing eyeglasses. These eyeglasses are a low- priced 
type of binocular and enable one to view in comfort a 
program coming from a 3 -inch screen from a distance 
of several feet away. This will be an ideal table or desk 
television receiver that can be taken from room to room, 
for traveling or for the office. The eyeglasses weigh only 
a few ounces and can be bought separately if more than 
one person wishes to use the same TV set. They are 
obtainable in the market now. 

3. A much smaller minitelevision receiver is possible, 
a personalized one, that has no picture tube incorporated 
in it. Instead there are two miniature picture tubes, each 
with a 1/2 -inch screen. The tubes would be only 2 inches 
long. They are attached to an eyeglass frame which 
brings the tiny picture less than 1 inch from your eye- 
balls. We described these "television eyeglasses" exactly 
20 years ago.} A thin flexible connecting cord goes from 
the eyeglass frame to the minitelevision set. All the con- 
trols are on the set. The eyeglasses, with the tiny picture 
tubes, are only for viewing purposes. As the eyes come 
very close to the picture, there will be little eyestrain - 
programs can be viewed comfortably even when lying 
down. The viewing effect is as if one looked through a 
pair of good binoculars. 

Such television eyeglasses will be especially desirable 
for sick people in bed, at home or in hospitals. As such 
a set, with its TV eyeglasses, is small and light, it is 
easily transportable. It will have hundreds of uses, for 
the office and industrial purposes, for remote control 
supervision and others. 

4. This does not by any means exhaust all the possi- 
bilities of minitelevision. We foresaw the "television 
wristwatch" in 1945 ; admittedly far -fetched at that 
time, it cannot be called impossible today, although it 
may take many years before it will be a commercial or 
practical possibility. 

A more feasible mini -TV is an actual "TV pocket set." 
This would be about the size of our present radio pocket 
sets, which weigh a little over 1 pound and measure 
6 x 31/2 inches. Battery- and transistor -operated, such a 
TV set would have a special picture tube that would 
throw a reflected image on a 31/2 x 21/2 -inch screen in the 
back of the set -ample for a personalized TV receiver. 
It will make an ideal set for young and old in the not 
very distant future -H. G. 

t See October, 1936, issue of SHORT WAVE CRAFT, page 325, "The Future 
of Short Waves," by H. Gernsback. 
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The radio has not been 

forgotten -here is a review 
of interesting advances 

By ROBERT F. SCOTT 
TECHNICAL EDITOR 

IN recent months there have been a 
number of interesting innovations 
in the design and construction of 
home, portable and automobile ra- 

dios. These new developments may well 
set the pattern for sets produced in the 
future. Among the most interesting of 
these is an automobile radio receiving 
all its operating voltages direct from 
the battery without a separate B sup- 
ply, a combination portable radio and 
G-M counter, an ac- battery portable 
with a transistorized B supply, a com- 
bination radio and intercom and a 
three -way all -wave portable with Stand- 
ard Coil type bandswitching turret. 

New auto radio 
Models CTA6T, 6TAS8, BKA6T and 

similar 1956 Motorola auto radios are 
designed for cars with 12 -volt ignition 
and lighting systems and all plate, 
screen and heater voltages are fed di- 
rectly from the battery. There is no 
vibrator B supply! 

"-------,.. 

Sylvania's 
U -235 Prospector. 

These sets are fairly conventional 
circuitwise- except for the audio am- 
plifier -and they use tubes specially 
designed for low- voltage operation. 
The three -stage audio amplifier has a 
single transistor output stage delivering 
a maximum of 4 watts. Another feature 
is an auxiliary ave system -Motorola 

A new thing in the electronic 
field - tubes that operate 
with 12 volts B supply (less 
than needed for some tran- 
sistors) are the only types 
used in the Motorola auto- 
mobile receiver described 
here. 

calls it Volumatic -that operates on the 
first audio amplifier stage. The circuit 
of model BKA6T is shown in Fig. 1. 

The 12AC6's in the rf and if ampli- 
fiers, the 12AD6 converter, 12F8 detec- 
tor, avc and first audio and 12K5 driver 
are all designed to provide satisfactory 
operation with 12 -volt plate and screen 
voltages. (The 6TAS8 uses a 12CR6 
diode - pentode in the detector and first 
audio circuit.) 

Noise -pickup eliminator 
Motorists often enter areas where 

power -line noise is high. This type of 
interference is minimized in new Motor- 
ola sets by high -pass filter R1 -C1 (Fig. 
1) designed to attenuate low noise fre- 
quencies without affecting the incoming 
broadcast signal. 

The rf amplifier plate circuit is 
tuned and R- C- coupled to the grid of 
the 12AD6 converter. The detector, ave 
and first of amplifier is a diode -pentode 
rather than the diode -triode combina- 

2AC6 
ow mA 

12.5V l7ly 
^+^ ..._." Cf1 a 

TgI 

12A06 
CGHV 

12.5V 
tf? 4PCL6 

ß.5V 

12Fe 
CC, AVC, IST At NM 

12K5 
DAIYCR WOUTRPI AAHS 

IT.455n(l 

L_ 

16RÁ 

YVI 

Fig. 1- Schematic 

ß.5V 

.01 

5.6 
MEG 

5031l TAP IMEG 

1646 
r - W-0F6 free =!8 TDM[ D02 I} -14Y 6i Tu f YO con 

1 z Mqi 

of the Motorola model BKA6T automotive type receiver with transistor output -no separate B supply. 
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DRIVER TRANS 

II 

C 

PNP 

Underchassis view 
of Hallicrafters 
portable showing 
turret strips. 

OUTPUT 
TRANS 

DRIVER TRANS 

a 
PNP 

OUTPUT TRANS 

*Ill 
.1 

6 

Fig. 2- Transistorized output circuits 

I U4 
IF AMPI. 

456KC 

90V 

4 

105 
DET, AVC d IST AF AMPL 

RADIO 

tion popular since the 2A6, 55 and simi- 
lar types were introduced around 20 
years ago. The 12F8 and 12CR6 have 
remote -cutoff pentode sections especially 
designed for audio circuits where avc 
voltage is applied to the control grid for 
improved performance. In auto radios, 
the Volumatic circuit holds the signal 
at a listenable level while passing 
through an underpass or over a large 
steel bridge. It also minimizes changes 
in volume when switching from a weak 
to a strong station. 

The detector load consists of the 1- 
megohm volume control shunted by 
series -connected 4.7- and 5.6- megohm 
resistors. The pentode operates with 

with positive and negative grounds. 

2 

7 

3 .005 

6 4.714E0 IMEG 

.002 A1EG 

150wd 
H 

=.a 

150pie 

ALTO CONVERTER VOLrIMEG 2.211 

2ó I150v 

a 'LB-Bus 

3V4 
AF OUTPUT OUTPUT TRANS I TO SPAß 

GEIGER COUNTER ASMQLY__ 

BIAS 

GM TUBE 
IMEG 

I /600V 

(I 

M 

grid leak bias as in most circuits. But 
in this one the grid resistor (3.3 meg- 
ohms) returns to the junction of the 5.6- 
and 4.7- megohm resistors instead of to 
ground. Thus, the do grid bias varies 
with the strength of the incoming sig- 
nal. Strong signals increase the bias and 
reduce the audio gain, weak signals in- 
crease the audio gain by decreasing 
the bias. 

Rf and if avc 
The avc voltage for the rf and if cir- 

cuits is developed by the second diode 
(pin 1 of the 12F8) capacitance -coupled 
to the if amplifier plate. A bucking or 
delay bias is applied to the diode plate 
from the 12 -volt plus line. The avc volt- 
age is developed across the 4.7- and 2.2- 
megohm resistors between the diode 
plate and ground. 

The control voltage for the rf and if 
circuits varies so that the front end op- 
erates practically wide open on moder- 
ate signals. The avc voltage for the rf 
amplifier is applied to the control and 
suppressor grids. Strong signals that 
would normally cause overloading and 
cross -modulation drive the rf amplifier 
to cutoff. In this case, the incoming sig- 
nal is fed directly to the converter grid 
through the interelectrode capacitance 
between plate and suppressor. Note that 
the suppressor and control grids of the 
12AC6 rf amplifier are connected to- 
gether through a 180,000 -ohm resistor. 

I.SV Driver and output circuits 
The 12K5 is a space -charge tetrode 

designed for use as a power- amplifier 
driver in circuits where all operating 
voltages are taken from a common 12- 
volt dc source. It supplies 35 milliwatts 
of driving power. In this application, 
the signal is applied to the control grid 
(grid 2) and the space- charge grid 
(grid 1) operates at or close to plate 
potential. 

A transformer matches the 800 -ohm 
plate load impedance to the transistor 
input impedance of around 10 ohms. 
The transistor output stage uses a p -n -p 
junction type unit in a common -emitter 
circuit with the collector grounded to 
permit the set to be used in cars with 
grounded- negative batteries. The prob- 
lem of adjusting the set for a given cir- 
cuit polarity is practically eliminated 
now because the negative ground is. al- 

Fig. 3- Partial Prospector schematic, a three -way portable and Geiger counter. 

4á511C 

FROM IF AMPI. I5, 5 Pmt c 

AVC 

9iV 

IISV 

47N 

12AT6 
CET, AVC, IST AF AMPI 

7 

.005 

470N 

1270 

6.8MEG 

5005 
AF OUTPUT AMPI. 

16 o22T 
ÁURUARIY UNIT SOCKET 

150n 

6 

RADI 
716 

!SI 

r°12 

ö 

AUXILIARY 
UNIT 

Fig. 4 -Audio and intercom circuitry of the Sylvania ac-dc model 1102. 
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most universal in new car, with 12 -volt 
ignition systems. 

The transistor is mounted on a finned 
aluminum heat sink on the side of the 
receiver's case for adequate cooling. The 
collector is tied to the transistor case 
and thus is grounded when the unit is 
installed in the receiver. 

Fig. 2 -a is a transformer- coupled 
p -n -p transistor amplifier with 
grounded- positive power supply as used 
in many applications. This corresponds 
to the conventional grounded- cathode 
vacuum -tube amplifier. Blocking ca- 
pacitor C prevents bias developed 
across R from being shorted out by the 
driver transformer secondary. 

This arrangement is not practical in 
these receivers so the circuit is con- 
verted to the equivalent of a grounded - 
plate vacuum -tube amplifier. Its tran- 
sistor equivalent is shown in Fig. 2 -b. 
In Fig. 1 the resistor has been replaced 
by a tertiary winding (terminals 4 and 
5) on the output transformer. This 
winding has a high impedance at audio 
frequencies so the driver signal is ef- 
fectively applied between base and 
emitter through the low impedance of 
the 200 -pf coupling capacitor corre- 
sponding to C in Fig. 2. Potentiometer 
R2 (Fig. 1) adjusts the emitter current 
to the optimum value -450 nia. The 
base return is connected to a tap (ter- 
minal 2) on the primary of the output 
transformer to improve the low -fre- 
quency response at around 100 cycles. 
Feedback from the voice -coil winding 
to the driver grid is used to reduce 
distortion. 

Noises originating in the car's elec- 
trical system are eliminated with filters 
in the hot A line; L1, C4 and C5 make 
up a filter to remove high -frequency 
ignition noises; L2 -C3 and R3 -C2 re- 
move low -frequency interference caused 
by the distributor rotor in the car's 
ignition system. 

Radio -G -M counter 
Portable radios are an essential 

source of weather reports and news for 
prospectors in remote areas. The Syl- 
vania Prospector, which carries the ap- 
propriate model number U -235, is a 
combination three -way portable radio 
and Geiger counter with a magnetic 
compass and sun dial built into the 
front panel. 

A partial schematic of the Prospector 
(model 3041, chassis 1- 612 -1) is shown 
in Fig. 3. The Geiger counter is pow- 
ered by a vibrator type high- voltage 
supply operating off one of the 1.5 -volt 
cells in the filament supply. When the 
switch is closed momentarily, the vi- 
brator starts and a high voltage is in- 
duced in the secondary of the vibrator 
transformer. The G -M tube acts as a 
rectifier to charge the 0.1 -µf 600 -volt 
capacitor. The charge across this ca- 
pacitor is the voltage source for the 
G -M tube and maintains itself for a 
considerable time when counting. 

When the tube is exposed to radio- 
activity, it breaks down and current 
pulses flow through the high- voltage 
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Top chassis view 
of the Hallicrafters 
TW -1000 shows the 
turret type tuner. 

winding of the vibrator transformer 
and induce voltage pulses in the low - 
voltage winding. These pulses are 
tapped off through the .033 -µf capacitor 
and applied across the 2,200 -ohm re- 
sistor between the low side of the 
volume control and B minus. (The con- 
trol should be set to the minimum -vol- 
ume position for best results with the 
counter.) The pulses are amplified in 
the set's audio system to produce audi- 
ble clicks from the speaker and flashes 
in the neon lamp across the primary of 
the output transformer. 

The G -M tube is a Victoreen halogen 
type for detection of gamma radiation. 
It operates with a starting voltage of 
350 to 450 and produces pulses of ap- 
proximately 75 volts. Background count 
is approximately 4 per minute and 
sensitivity 600 counts per minute per 
milliroentgen per hour. 

Radio intercom 
Fig. 4 is a partial schematic of Syl- 

vania's new model 1102 acdc radio 
intercom. The receiver circuit is con- 
ventional with a 12BE6 converter, 
12BA6 if amplifier; 12AT6 detector, 
avc and first af amplifier and 5005 
power amplifier. The cable to the re- 
mote station plugs into a phono type 
jack on the chassis. The talk listen and 
radiointercom switches are mounted 
on the side of the set's cabinet. 

The dpdt slide switch S1 selects radio 
or intercom operation. One section 
closes or opens the detector load circuit 
and the other sets up the speaker cir- 
cuits for proper operation. S2 is the 
talk listen switch. When S1 is in the 
RADIO position, the program is heard at 
both positions when the remote or auxil- 
iary unit is plugged in. The speakers 
of both units are in parallel. The circuit 
to the voice coil of the main speaker is 
completed through contacts 1 and 2 of 
S2 and the circuit to the remote is 
completed through contacts 10 and 11 
on Sl. 

To convert to intercom S1 is thrown 
to PHONE. When S2 is in its normal 
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(LISTEN) position, the voice coil of the 
remote speaker connects across the low - 
impedance primary of an audio input 
transformer. The ungrounded side of 
this transformer feeds through contacts 
8 and 9 of S1 to the hot side of the vol- 
ume control. Signals originating at the 
remote are amplified and fed to the 
master speaker through contacts 1 and 
2 of S2. 

When the talk listen switch is 
thrown to SPEAK, the circuits to the 
voice coils are reversed so signals from 
the master are heard at the remote. 
When using the set as a baby sitter, the 
remote unit is placed at the crib and S1 
is thrown to PHONE. S2 need not be 
operated because it is a spring- return 
type which remains normally in the 
LISTEN position. 

Transistor B supply 
Expensive, short -lived B batteries are 

the main disadvantage of portable re- 
ceivers. In Grundig's model Transistor 
Boy L ac battery portable they have 
been eliminated and replaced by a tran- 
sistorized oscillator type supply oper- 
ating from the 6 -volt dc filament sup- 
ply. Since the major portion of the 
B- supply drain is taken by the output 
tube in the average set, drain has been 
reduced by replacing the tube with a 
pair of 0072 transistors. The audio and 
power supply circuits of this set are 
shown in Fig. 5. The set operates from 
a 6 -volt nickel- cadmium storage battery 
or from the ac line through a stepdown 
transformer and rectifier. 

The 0076 transistor is connected in 
a Hartley type oscillator circuit using 
a part of a tapped autotransformer. 
The voltage developed across the oscil- 
lator section is stepped up and applied 
to a metallic rectifier delivering 60 
volts dc at 3 to 4 ma for the converter, 
if and af amplifiers and driver. Design 
data on this and other dc converters 
using 0076 transistors will be found in 
an application bulletin which may be 
obtained from Amperex Corp., Hicks- 
ville, N. Y. 

RADIO 

The push -pull output stage is driven 
by a DC96 triode through transformer 
coupling to match the high plate load 
impedance to the low input impedance 
of the transistors. Adequate response 
is obtained through a frequency- sensi- 
tive feedback network from the voice 
coil to the driver grid. 

The storage battery can be charged 
from the ac line by throwing the 
CHARGE-OPERATE switch to CHARGE and 
opening the ON-OFF switch. The 6- and 
60 -volt do lines are regulated by Varis- 
tors. 

Turret type bandswitch 
Best possible performance of antenna 

and mixer circuits is seldom obtained ih 
multiband receivers using conventional 
bandswitch and coil -bank arrange- 
ments. At these frequencies stray in- 
ductance and capacitance due to long 
leads and switch elements make it im- 
possible to use optimum values of 
lumped circuit constants. Best per- 
formance requires short, direct leads 
and a minimum of stray capacitance, 
and it is most readily obtained with 
plug -in coils or coil turrets, which is 
of course why turrets are so popular 
in TV front ends. 

These types of front -end construc- 
tion have been used for years in the 
more expensive communications re- 
ceivers but bandswitching turrets have 
just recently been adapted to general - 
purpose shortwave portables. Fig. 6 
shows the turret type front end of the 
Hallicrafters model TW -1000 and Cape - 
hart 88P66BNL receivers. The design 
and construction of the tuner closely 
resembles the Standard Coil TV tuners. 
The tuning capacitors - corresponding 
to the fine -tuning control on a TV set - are on the main chassis. All coils ex- 
cept the broadcast antenna coil are on 
turret strips. 

Band coverage is as follows: Band 
1- 1.8 -3.9 mc, 2- 14.62 -15.7 mc, 3- 
17.32 -18.2 mc, 4- 9.22 -10.3 mc, 5-3.9 - 
8.0me, 6 -11.42 -12.3 mc, 7- 540 -1600 
kc, 8- 180 -400 kc. END 
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Receiver features high 

sensitivity on both broad- 

cast and shortwave bands 

SHORTWAVE REGENERATOR 

By EDWIN BOHR 

BUILD this transistorized shortwave 
regenerator and have a set that 
Mills in stations from every cor- 
ner of the world! The detector 

oscillates strongly to 12 me and oper- 
ates with less sensitivity at even higher 
frequencies. Bandspread and band - 
switching are both featured. 

The set is a real "hot rod." The 
dial is usually crowded with hundreds 
of stations and, with an antenna of 
only 8 feet of wire on the floor, the 
receiver can always be counted on to 
pull in both European and Asian sta- 
tions. Although a little more difficult 
to operate, it easily keeps pace with 
many communication receivers. The set 
is also a good performer in the broad- 
cast band. 

Regeneration is controlled by variable 
inductive coupling and is very smooth 
-in fact, much better than most vacu- 
um -tube circuits I remember building. 
Since inductive regeneration control 
does not affect any of the transistor 
dc operating parameters, there is lit- 
tle, if any, interaction between regen- 
eration and tuning controls. 

The detector operates into a one -stage 
audio amplifier through resistance coup- 
ling. This gives somewhat better regen- 
eration control than transformer coup- 
ling. Also, the amplifier acts as a buffer, 
reducing the obnoxious tendency of 
regenerators to vary with earphone lead 
position. In fact, if the set is grounded, 
this trouble is not noticeable. 

Regeneration in the shortwave bands 
has heretofore been impossible with 
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diffused -junction transistors -the fam- 
iliar p -n -p type. High- frequency opera- 
tion was limited to the grown -junction 
n -p -n transistors. By using a smaller 
germanium pellet, smaller indium emit- 
ter and collector dots and by lowering 
the base resistance, the manufacturers 
of p -n -p transistors are now able to 
manufacture 10 -mc units. 

One of these new transistors, the 
G -E 2N137, is the heart of this regen- 
erative circuit. This transistor is now 
rather expensive, selling for about 
$6.50. The price will surely take a sharp 
drop when demand increases and pro- 
duction bugs are combed out. 

Regenerator circuitry 
The unit is very simple electrically. 

The tuning components are in the tran- 
sistor collector circuit and are tapped 
for bandswitching (Fig. 1). Two of the 
windings (Li and L2) are on a ferrite 
antenna rod; the third (L3) is physi- 
cally separate and wound on an LS -3 
type of slug -tuned coil form. Regener- 
ation is coupled (except for slight sup- 
plementary regeneration to be dis- 
cussed) only into L3. 

The Le -3 coil form is a product of 
Cambridge Thermionic Corp. and is 
readily available from most mail -order 
radio supply houses and many radio 
and electronic parts distributor.. 

The transistor base is grounded and 
regenerative feedback couples to the 
emitter. This regenerative or tickler 
coil mounts to a 1/4 -inch plastic shaft, 
coupled to a knob on the front panel. 

As the knob is turned, the tickler coil 
is varied from tight to loose coupling. 

Emitter bias comes from a separate 
bias battery through a 10,000 -ohm resis- 
tor. This type of bias arrangement gives 
the ultimate immunity from tempera- 
ture drift. Not once has retuning been 
necessary because of temperature 
changes. The detector bias -resistor 
value is rather critical- 10,000 ohms 
is about optimum. For a fixed collector 
voltage, high- frequency performance 
falls off with decreasing resistance and 
overall gain decreases with higher 
values. 

With the 10,000 -ohm resistor, the 
detector pulls less than 200 microamps. 
All Scotsmen take notice! The total 
drain on the batteries, including the 
audio stage, is less than 1 ma. 

Mercury cells power the circuit. 
These have a high energy -to- volume 
ratio, and are free from the aging 
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Fig. 1- Schematic diagram of the high - 
gain shortwave transistor regenerator. 
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effects common to dry cells. However, 
dry cells will do, but for a portable 
set, mercury cells are preferrable. 

All detector bypassing, as indicated, 
should return directly to the transistor 
base. Because of the impedances in- 
volved, large values of rf bypass capaci- 
tance (.01 pf) are necessary. The emit- 
ter must have a low- impedance audio - 
frequency path to ground; this is 
obtained through the 2 -µf electrolytic 
from the 10,000 -ohm resistor. Because 
the impedance of the electrolytic begins 
to increase at rf, shunting the electro- 
lytic with a .01 -µf paper capacitor 
improves performance by keeping the 
impedance from rising too high. 

The audio stage is conventional and 
uses a G -E 2N107 dollar- variety tran- 
sistor. Because the circuit is well sta- 
bilized, just about any p -n -p transistor, 
high or low gain, can be used. No vol- 
ume control is necessary. The audio 
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Fig. 2- Regenerator coil winding data. 
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Top- Front- 
panel view of 
the regenerator. 
Center -Flexible 
leads couple 
tickler coil from 
Lucite shaft to 
insulating board. 
Bottom -Closeup 
shows layout of 
components. 

10.,t.+ 
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stage will handle a very big signal with- 
out overload. If the volume is uncom- 
fortably loud, turn down the regenera- 
tion or slide the earphones forward. 

The radio is turned off by interrupt- 
ing the bias -battery lead. This leaves 

only a few microamps of collector cur- 
rent flowing which is no particular dis- 
advantage. 

The builder will undoubtedly wish to 
use an available cabinet or simply throw 
together a preliminary breadboard cir- 
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cuit. This is permissible, but the coil - 
winding directions should be followed. 
The number of turns can be changed 
but, we repeat, do not change the wind- 
ing directions. Fig. 2 illustrates the 
coil -winding procedure. 

Coil Ll is an MS -264 transistor loop 
antenna sold by Lafayette Radio with 
all but 55 turns removed (about one - 
third of the winding will remain). Coil 
L2 consists of 10 turns of the wire just 
removed and rewound jumble -style at 
the end of the loop. Broadcast -band 
operation may necessitate additional 
regeneration. To do this, simply swing 
the end of the antenna near the tickler 
loop (the antenna is swung away from 
the tickler in the photograph) and 
tighten it in place at the point of best 
operation. 

Coil L3 is wound on a Cambridge 
Thermionic LS -3 coil form and mounted 
with a right -angle bracket to the tun- 
ing capacitor. Since the end terminals 
supplied with the coil would interfere 
with the tickler -coil movement, they 
cannot be used. Instead, only coil dope 
holds the winding in place. No. 22 
enameled wire is used. 

The tickler (Fig. 3) is self- support- 
ing from a Lucite shaft. Small holes 
are drilled in the shaft and the coil 
wires heated slightly and pushed 
through the holes. Stranded, flexible 
wire connects the tickler to the tran- 
sistor chassis. The tickler is wound 
with No. 18 enameled wire and has an 
inside diameter of 1h inch. The turns 
are spaced slightly. 

Rotating the Lucite shaft controls 
regeneration by varying the coupling 
between L3 and the tickler. The shaft 
is supported in a universal panel bear- 
ing (ICA 1250 or equivalent). A com- 
pression spring and C- washer provide 
the friction loading needed to maintain 
the tickler adjustment. The control 
knob is pulled snugly against the front 
of the panel bearing and serves as a 
thrust bearing. 

The tuning capacitor is one of the 
new transistor circuit types (Lafayette 
MS -261). For use in this circuit, both 
the antenna and oscillator sections are 
tied together. Yet, even then, because of 
the shunt capacitance present, only 
approximately a 2 -to -1 range can be 
covered. A 3 -to -1 range can be covered, 
however, by using a conventional 365 - 
or 410 -µµf tuning capacitor. This will 
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3- Tickler unit construction. 
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allow the broadcast band to be covered 
with no coil changes from the specified 
data. 

As is, the tuning ranges are: posi- 
tion A, 800 -1600 kc; B, 3.8 -6.5 mc; C, 
6-13 mc. The value of the bandspread 
capacitor is not critical. Any variable 
capacitor with a maximum capacitance 
of from 15 to 35 µµf should do. The 
thick population of shortwave stations 
across the dial makes bandspread a 
necessity. 

All transistors, bypass capacitors and 
resistors are mounted on a small insu- 
lating board for short leads and com- 
pact wiring. The electrolytics are con- 
ventional types reduced in size and 
adapted for transistor circuitry. These 
new electrolytics all have the leads 
brought out through tiny rubber bush- 
ings. Consequently, on many types the 
leads are extremely delicate and easily 
broken. Despite great care, several 
have been ruined. The type specified in 
the parts list, however, is among the 
most rugged tested and none have 
broken as yet. 

Operation 
A nominal bias voltage of 1.5 is speci- 

fied. A single mercury cell delivers less 
voltage than this but is satisfactory. 
The collector voltage should be 6 :5 (five 
mercury cells or one mercury battery) 
to 10 volts; 10 volts is the maximum 
that should be used. By using 10 volts, 
the set's range of oscillation is extended 
1 mc higher. Magnetic earphones with 

Parts for transistor regenerator 
1- 2,200, 2 -4,700, 1- 10,000 ohms, resistors, I/, watt; I- 10-µµf ceramic capacitor; 2- .01 -µf 200 -volt ca- 
pacitors (Aerovox P832 or equivalent); 3 -2 -µf 6 -volt 
capacitors (Barco PT 6 -2 or equivalent); I- tuning 
capacitor, miniature 2'gang, both sections lied to- 
gether (Lafayette MS -261 or equivalent); I- trimmer 
capacitor (see text); 1- 2N137; I- 2N107; I -loop 
antenna (Lafayette MS -264); I -coil form (Cam- 
bridge Thermionic LS -3); I -I -pole 3- position switch; 
I -spst switch; mercury cells; 3-pin lacks; I-4 -inch 
plastic rod, I/4 -inch diameter; I-11/4-inch bearing for 
I/4-inch shaft (bearing_ from discarded volume con- 
trol will do); I- cabinet; 1- panel; 1- length of No. 
18 and No. 22 enameled wire; 1- insulating -board 
transistor chassis; 5- knobs. 

Board permits 
short, direct 
leads. 

i,í' lr 

II 
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an impedance from 2,000 to 10,000 
ohms are satisfactory. Loud signals can 
be heard several feet away from the 
headphones. 

Regeneration is usually indicated by 
a soft frying or hissing sound. As the 
dial is rotated toward the high end of 
the dial, the regeneration must be 
advanced to maintain proper operation. 
Too much regeneration produces a 
loud howl or putt -putt sound. Regen- 
eration seems to be more easily adjust- 
able on shortwave bands than in the 
broadcast band. Also, experience will 
show that optimum regeneration de- 
pends to a great extent upon signal 
strength. 

If the set does not regenerate, very 
probably either the tickler or L3 is con- 
nected backward. The 2N137 collector 
voltage should measure approximately 
1 volt less than the supply voltage and 
there should be a very small positive 
voltage from, the emitter to ground, just 
enough to move the pointer on a low 
scale. 

The antenna couples to the set 
through a 10 -µµf capacitor to the col- 
lector. Alternately, the antenna may be 
connected directly to the 2N137 emit- 
ter. This is better for long antennas. 
If the radio is grounded, the circuit is 
more stable. But either a shorter 
antenna should be used or its connec- 
tion moved to the emitter. Otherwise, 
the circuit may be loaded too heavily 
and will not regenerate nor go into 
oscillation. 

The experimenter, by using plug -in 
coils and other tuning arrangements, 
can probably push the operation of this 
circuit to still higher frequencies. This 
circuit certainly is a good starting point 
for anyone interested in high- frequency 
transistor operation. Nevertheless, it is 
also equally good as a finished design 
for anyone wishing a small portable 
radio. The ruggedness and low power 
drain of the transistor make the cir- 
cuit attractive for emergency or disas- 
ter use. END 
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JUNCTION 

Apply vacuum -tube analogy 
to the study of transistorized 
trigger networks 

ELECTRONICS 

I TRIGGER CIRCUITS 

By STAN SCHENKERMAN 

T 
RIGGER circuits are an indispen- 
sable part of modern electronics. 
We find them not only in such com- 
plex equipment as radar sets and 

digital computers, but also in the "ordi- 
nary" devices that the radio and tele- 
vision technician is and will be called 
upon to service -black- and -white and 
color television, the multiplex radio sets 
of tomorrow and many others which are 
as yet still in the dreams of design en- 
gineers. 

The transistor is having a profound 
influence on such developments and thus 
transistor trigger circuits are of prime 
interest. Investigations have almost 
exclusively aimed at the point -contact 
type in the past, because of its inherent 
negative resistance. Progress was less 
encouraging than anticipated and re- 
search is now being directed almost en- 
tirely toward the several types of junc- 
tion transistor. 

Junction types hold more promise for 
several reasons: They are more rugged 
and reliable than point contacts and, 
due to current manufacturing emphasis, 
are readily available. Junction circuits 
can be designed by analogy with con- 

1 

COMMON-EMITTER TRANSISTOR 

COMMON - CATHODE VACUUM TUBE 

Fig. 1- Diagrams show the basic vac- 
uum -tube and transistor circuits. 

AUGUST, 1956 

ventional tube circuits ; the tried and 
proved techniques of vacuum -tube prac- 
tice can be almost painlessly carried 
over to transistors. 

We will discuss three trigger cir- 
cuits developed by the analogy method. 
Each has different applications: the 
bistable multivibrator is a gating device, 
the one -shot multivibrator produces a 
gate of variable duration, the blocking 
oscillator generates short pulses. We 

POS 

TRIGGER 

IN 

Fig. 2 -The bistable multivibrator. 

used 2N98 n -p -n junction transistors 
because the high collector supply voltage 
and high pulse output with good rise - 
and decay -time characteristics are par- 
ticularly suited for these and similar 
switching circuits. Thus the figures 
all show n -p -n rather than the more 
common p -n -p circuits. 

Junction- transistor tube analogy 
Before getting into actual circuitry, 

let's discuss the principle of analogy. 
Fig. 1* shows a junction transistor 
and a vacuum -tube triode in common - 
emitter and common -cathode connec- 
tions. The symbols e, c and b represent 
the emitter, collector and base, respec- 
tively. 

We can immediately draw an analogy 
between the terminals of the two de- 
vices : The emitter corresponds to the 

All diagrams and photos courtesy Transistor 
Research Bulletin 

cathode, the collector to the plate, the 
base to the grid. The analogy may be 
extended by noting that an ac signal 
undergoes a phase reversal between 
input and output electrodes -base and 
collector for the transistor, grid and 
plate for the tube. 

There are, of course, certain differ- 
ences between the two. Whereas the 
grid is returned to a negative source 
and Ig is zero for normal operation, the 
base return is positive (in transistors 
with a positive collector) and Ib is not 
zero. This means that the input resist- 
ance of the transistor is not infinite, 
as is the tube's, but has a finite, actually 
low, value. 

The magnitudes of the output resist- 
ances are also dissimilar, the tran- 
sistors' being much higher than that 
of the tube. However, as alpha, the 
ratio of a change in I, to a change in 
I,, increases to unity, the differences 
decrease and the analogy becomes 
closer. The input resistance of the 
transistor rises and its output resist- 
ance drops correspondingly. 

An important difference that does 
not change with alpha is the input volt- 
age at which conduction begins. For 
the tube, the grid cathode voltage must 
be more positive than the cutoff level. 
The transistor, however, conducts only 

Fig. 3- Output waveform of bistable 
multivibrator at 100 kc, 10 volts p -p. 
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for a base emitter voltage equal to, or 
greater than, zero; it is cut off for all 
negative values. 

Thus, to transistorize a vacuum -tube 
circuit by analogy, we must make use 
of the similarities of the two devices 
and use transistors with alphas close 
to unity to minimize the differences. 
The operating principles of the result- 
ing circuits are the same as for their 
tube counterparts. 

Bistable multivibrator 
The transistor version of the popular 

bistable multivibrator is shown in Fig. 
2. Feedback is provided by the dc cou- 
pling from collector to base, through 
the voltage divider (the 22,000- and 
8,200 -ohm resistors) and through the 
680 -ohm common- emitter resistor. This 
differs slightly from the usual tube cir- 
cuit where the common -cathode resistor 
is omitted and the shunt arms of the 
divider are returned to a negative volt- 
age. Actually, the 680 -ohm resistor, in 
addition to biasing the off transistor 
beyond cutoff, stabilizes the on tran- 
sistor and aids the start of regenera- 
tion whenever a trigger pulse is re- 
ceived. 

The 200 -µµf speedup capacitors allow 
rapid changes, such as trigger pulses, 
at the collectors to be coupled imme- 
diately to the opposite base and, there- 
fore, also help start the switching 
action. Their values are determined 
experimentally. 

Although the triggers are shown 
applied through the isolating diodes, to 
the collectors, other points could have 
been chosen. 

The output waveform of the device 
is shown in Fig. 3. The peak -to -peak 
amplitude is approximately 10 volts 
and the repetition rate 100 kc. This does 
not represent the maximum frequency 
at which the circuit will operate. The 
photograph, as are all photographs in 
this article, was taken while the circuit 
was still on a breadboard, where no 
particular attention was given to cir- 
cuit dress. 

One -shot multivibrator 
The emitter -coupled circuit shown in 

Fig. 4 is derived from the cathode - 
coupled tube version. There are two 
advantages of this over other types of 

Fig. 4 -The one -shot multivibrator. 

Fig. 5- Output 
waveform of one - 
shot multivibrator at 
100 kc, 10 volts p -p. 
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one -shot multivibrators -it is highly 
stabilized by the common -emitter re- 
sistor ; the width of its output pulse can 
be easily controlled by varying the 
setting of the 1,000 -ohm potentiometer. 
Stabilization is obtained by the negative 
feedback produced by the 680 -ohm re- 
sistor when the circuit is not in tran- 
sition (switching states). Control of 
the pulse duration is not quite so ob- 
vious: 

In the stable state V2 is on because 
its base return, through the 68,000 -ohm 
resistor, is positive. When a negative 
trigger is applied, through the isolating 
diode and the 50 -µµf coupling capacitor, 
the circuit switches to its quasi- stable 
state -V1 on and V2 off. 

At the end of the transition, the 
timing action begins as the capacitor 
charges. This causes the base of V2, 
which has been driven negative, to rise 
toward the 13 -volt supply. This rise 
continues as long as V2 is off, i.e., until 
the base attains the emitter voltage. 
But the emitter voltage is developed 
across the common -emitter resistor and 
is equal to the difference between E 
and the base emitter drop of V1, the 
on transistor. For all practical pur- 
poses, the base emitter drop of a con- 
ducting transistor is zero. Thus, the 
voltage of the emitter of V2 is E. The 
base, therefore, rises until it reaches 
E volts, at which time the circuit flips 
back to its original state. Thus, the 
duration of the output pulse is deter- 
mined by the magnitude of E and can 
be varied by changing the potentiometer 
setting. 

This is demonstrated in Fig. 5 which 
shows the output waveform at two 
values of E. For each, the amplitude 
is approximately 10 volts peak to peak 
and the triggering rate is in the order 
of 100 kc. 

Blocking oscillator 
The transistorized version of this 

familiar circuit, as shown in Fig. 6, is 
free- running. The time between pulses 
is controlled by changing the setting of 
the variable resistor or the value of the 

Fig. 6 -The basic blocking oscillator. 

2.5 -volt source. This can be seen by 
considering the timing process. 

During the pulse, the capacitor 
charges. The charge, after the pulse 
has terminated, biases the transistor 
beyond cutoff. As the capacitor now 
discharges through the variable resistor, 
the base rises toward 2.5 volts. When 
it reaches zero, the transistor conducts 
and another pulse is generated. The off 
period is thus determined by the slope 
of the discharge curve, which in turn 
is a function of the capacitor, the vari- 
able resistor and the 2.5 -volt power 
supply source. 

Fig. 7 shows the 6 -volt output pulse 
at a repetition rate of 60 kc, having a 
duration of 2.5 µsec. Ringing is pre- 
vented by the damper diode across the 
transformer tertiary, which acts to 
short out the positive excursion of the 
oscillation. 

The waveform is remarkably free 
from jitter as compared with a tube 
blocking oscillator. Jitter is caused by 
fluctuations in the conducting potential. 
The transistor conducts at zero base 
emitter volt and the total variation of 
its conducting potential is very small. 
However, the cutoff level of a vacuum 

1 

Fig. 7- Output waveform of blocking 
oscillator at 60 kc, 2.5 -µsec duration. 

tube may 
amounts. 

The principle of analogy provides us 
with a powerful method of design. We 
can directly transistorize tube circuits. 
It is especially applicable to trigger 
circuits and brings us that much closer 
to the time when the technician will be 
servicing transistor radios and televi- 
sion sets daily. END 

readily change by large 
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Part III - Transistor superhets; 

circuit considerations; biasing; 
feedback; the Regency 

model TR -I 

TRANSISTOR superhets have much 
in common with the older tube 
sets. They both have the same 
local oscillator, first and second 

detectors, one or more if stages and so 
on. The basic principles relating to such 
things as amplification, oscillation and 
coupling remain similar. Therefore, a 
radio technician does not have to start 
from scratch to understand and repair 
transistor sets. It is simply a matter 
of extending present knowledge to take 
into account the peculiarities and char- 
acteristics of transistor circuits. 

Certain basic principles of transistors 
were presented in Parts I and II. It 
was stated that the transistor emitter 
is considered as the source of charged 
particles. Thus, the emitter acts like a 
cathode. In a p -n -p unit, the emitter is 
connected to the positive terminal of 
a battery which injects positive charges 
(holes) into the semiconductor where 
they come under the influence and con- 
trol of the base. As the base is made 
more negative, the flow of positive 
charges increases. The base itself 
absorbs only a small percentage of the ' total holes. The remainder are attracted 
by the negative collector, doing useful 
work when they enter the output load. 
Thus the base is like a grid; the col- 
lector like a plate. 

In an n -p -n transistor the power sup- 
ply must be reversed. The negative bat- 
tery terminal injects electrons (nega- 
tive particles) into the semiconductor. 
These are attracted by the positive 
collector. Flow increases when the base 
goes more positive. 

The important facts to remember are: 
In a p -n -p transistor conduction and 
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gain increase when the base goes more 
negative or the emitter more positive. 
In an n -p -n unit, the same results are 
obtained when the base goes more posi- 
tive or the emitter more negative. 

Most transistor amplifiers, both if 
and af, are connected in grounded - 
emitter fashion. The base and emitter 
form the input elements; the collector 
and emitter the output. This, of course, 
corresponds to a conventional grounded - 
cathode circuit and provides maximum 
power gain. A resistor is often included 
in the emitter lead. This, like the cor- 
responding cathode resistor, leads to 
negative feedback if unbypassed. In a 
transistor circuit, there is an added 
function. The resistor stabilizes against 
temperature effects. If the ambient 
temperature rises, the semiconductor 
tends to pass more current. Since this 
automatically increases emitter bias, 
the tendency is compensated immedi- 
ately. Temperature may greatly affect 
transistor performance. 

While an emitter resistor is desir- 
able for its stabilizing effects, it also 
biases the transistor and sometimes cre- 
ates problems. For example, a 10,000 - 
ohm emitter resistor will produce a 
10 -volt drop if the transistor passes 1 

ma. This bias is far too large since the 
usual base emitter potential difference 
should not exceed a small fraction of 
a volt. The problem is solved by placing 
bias on the base as well. It is like a tube 
circuit with a large cathode resistor 
which leaves the cathode at a high 
voltage above ground. The remedy is 
to bias the grid until the grid cathode 
potential is as required. For this rea- 
son many transistor circuits have both 

RADIO 

Regency's TR -1, a pioneer in the 
field of all -transistor radios - 
weighs less than 12 ounces. 

Raytheon model T- 2500 -transis- 
torized twin -speaker radio receiver. 
First of the larger transistor sets. 

Raytheon T -150 - con- 
tains 6 transistors and 
weighs only 22 ounces 

the base and emitter biased. The bias 
on each element may be obtained from 
a resistor in series with a battery, from 
a voltage divider or some other way. 

While discussing bias, note that a 
transistor is nearly cut off when its 
bias is zero. Compare this with most 
tubes which conduct, perhaps heavily, 
at zero bias. For class -A amplification, 
a transistor requires forward bias so 
that it may conduct at all times. 

A tube amplifies voltage; a transistor 
amplifies power. Therefore, it is impor- 
tant to match impedances at the in- 
put and output of each stage. Trans- 
formers are suitable for this purpose. 
The input (baseemitter) circuit re- 
quires about 600 ohms for optimum 
matching. The output (collector emit- 
ter) requires about 25,000 ohms. There- 
fore, coupling transformers (both if 
and af) are stepdown types. Since 
transistors are power devices a ferrite - 
rod antenna cannot provide any gain 
by itself. A coil can step up voltage 
but cannot amplify power. A ferrite - 
rod antenna for use with transistors 
must be as large as possible (for maxi- 
mum pickup), with high Q and a suit- 
able impedance to match the transistor 
input circuit. 

Automatic gain control need not be 
discussed here since it follows conven- 
tional tube principles. But neutraliza- 
tion is an important topic. Neutraliza- 
tion, never required in modern tube 
superhets, is generally used in tran- 
sistor sets. 

Conventional transistors are triodes, 
and a triode cannot shield its output 
element from the input element. Even 
though a transistor is tiny, it has con- 
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siderable collector -base capacitance - 
enough to couple these elements and 
feed back energy. Younger technicians 
may not remember, but in earlier days 
of radio (before the introduction of 
the screen grid) broadcast receivers 
were neutralized. 

To counteract the feedback between 
transistor elements, energy is deliber- 
ately fed back from output to input 
out of phase with the interelectrode 
energy. Fig. 1 shows such a neutraliz- 

456KC 
2N94 

FROM 
PRECEDING 

STAGE 

500n SEC 

FRI 2.5K 
4S6KC 

.01 
10K 220n 

l 
6V 

TO NEXT 
STAGE 

IO ppf 

Fig. 1- Schematic shows a simple feed- 
back setup from collector to base. 

ing scheme recommended for the Syl- 
vania n -p -n types 2N94 and 2N94A. 
A 10 -µµf neutralizing capacitor couples 
the collector and base. The voltage 
through this small capacitor is out of 
phase with the voltage feeding directly 
through the transistor capacitance. This 
is evident since the voltages are taken 
from opposite ends of the same winding. 
If the tap is at the center of the coil, 
the neutralizing capacitance equals the 
collector -base capacitance. 

NEUTRALI2 NG CAP 
8Opp1 (APPROX) 

25K 

IN 

600n 
25K 

2N1I2 
2N163 I OUT 

2N114 1 

600n 

IK 

1- J 

Fig. 2- Secondary energy fed back. 
A second method, shown in Fig. 2, 

is recommended for Raytheon p -n -p 
types 2N112 through 2N114. The neu- 
tralizing voltage is taken from the 
secondary which reverses polarity as 
required. The greater the stepdown 
ratio of this transformer, the smaller 
the voltage available for neutraliza- 
tion, so the larger the capacitor needed. 
Approximately, the neutralizing capaci- 
tance must equal the collector -base 
capacitance times the stepdown ratio. 

Regency model TR -I 
This transistor superhet, the first of 

its kind, was introduced over a year ago. 
It measures only 3 x 5 x 1% inches and 

BAR ANT 

ÍI 02 
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IIlo 1 

422.5V 

Fig. 3- Schematic of the Regency 
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weighs only 12 ounces, so it can fit a 
shirt pocket. All transistors are Texas 
Instruments n -p -n types. A 262 -kc if 
was chosen for higher gain. The gain of 
a transistor drops with increasing fre- 
quency. 

The Regency diagram appears in Fig. 
3. The first stage is a combined oscil- 
lator- converter. Oscillation results from 
coupling between emitter and collector 
coils. Note the resemblance to a tickler 
arrangement in a tube oscillator. The 
emitter tank is tapped down to match 
the low impedance of this element and 
to reduce damping. The antenna is a 
flat ferrite rod, somewhat larger than 
a conventional tube type. Its secondary, 
untuned and of low impedance, couples 
the rf into the base, giving minimum 
antenna loading and optimum imped- 
ance matching. This stage is decoupled 
from the battery by a 2,200 -ohm resistor 
and a .001 -pf capacitor. 

The next two transistors are high - 
gain if types. Like all transistors in 
this set, they are n -p -n types and require 
a positive collector and negative emit- 
ter. Tl.ey are neutralized by capaci- 
tance and resistance. This takes account 
of the fact that feedback through the 
semiconductor can take place through 
resistance as well as capacitance. A 
tube circuit never uses resistance neu- 
tralization because the extremely high 
resistance between grid and plate per- 
mits no coupling between these ele- 
ments. 

The detector is a diode which pro- 
duces a negative drop across the 1,000 - 
ohm volume control. This negative volt- 
age is taken from the top of the volume 
control and fed through 2,700 ohms to 
the base of the first if amplifier. It was 
pointed out earlier that a negative base 
tends to reduce gain in an n -p -n type. 
The stronger the signal tuned in, the 
greater the negative voltage at the 
anode of the diode. This control signal 
reduces if gain, as required, for effec- 
tive agc. 

The of component flows through a 
large capacitor to the base of the out- 
put transistor. The dc component of 
the rectified signal is blocked. This 
transistor has a gain of about 39 db 
and can handle up to 12 mw at 6% 
distortion. This is sufficient for most 
personal listening. 

Bias networks 
This analysis may be applied to other 
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all- transistor superheterodyne receiver. 

transistor receivers and is especially 
important where normal voltage read- 
ings are not listed in the schematics on 
hand. 

Remember these facts : The potential 
difference between emitter and base of 
a transistor is very small; in a class -A 
amplifier it may be approximately 0.2 
volt, in a detector perhaps nearly zero. 
The transistor is biased in the forward 
direction. (For example, in an n -p -n 
unit, the base is more positive than the 
emitter.) Emitter and collector currents 
are nearly equal. Normal transistor 
currents are approximately 1 ma or 
less (except in power types). For exam- 
ple, the TI223 and TI 222 require about 
0.7 ma and the TI210 requires about 2 
ma through the emitter and collector. 

The converter stage of the Regency 
set is both emitter- and base -biased. 
The emitter is about 7 volts positive 
(with respect to chassis), therefore the 
voltage drop across the base resistor 
will be about 15.5 for practically zero 
bias bet,veen base and emitter. The col- 
lector will be about 21 volts, positive, 
due to the drop across the decoupling 
resistor. (In the previous calculations 
we have assumed a normal transistor 
current of 0.7 ma through the TI223.) 

The first if stage is also both emitter - 
and base -biased. The emitter stabilizing 
resistor will produce a drop of less 
than 0.5 volt. This is balanced by a 
nearly equal voltage on the base, pro- 
vided by a voltage divider composed 
of a 100,000 -, a 2,700- and a 1,000 -ohm 
(volume control) resistor. A simple 
Ohm's law calculation will prove that 
the base is also about 0.5 volt positive. 

The voltage on the base is also con- 
trolled by the rectified rf across the 
volume control. At full signal, a nega- 
tive control signal is fed to the base 
so its voltage drops to about 0.1. Natur- 
ally, emitter current is also reduced 
since this element must have even lower 
voltage than the base. 

The base bias of the second if stage 
is fixed, being applied by the emitter 
of the output stage, which is about 2 
volts positive. The emitter of the sec- 
ond if stage is also about 2 volts posi- 
tive, assuming 0.7 ma flowing through 
the 2,700 -ohm stabilizing resistor. This 
stage has a larger stabilizing resistor 
than the first if because it is not gain - 
controlled. 

The final stage has about 2 volts on 
its emitter, due to the drop across the 
stabilizing resistor. The base is fed 
from a voltage divider across the bat- 
tery. With the nearly 9 -to -1 ratio of 
the divider, we can estimate approxi- 
mately 2 volts on the base also. 

Several factors contribute to the tiny 
size of this portable: it uses a printed 
circuit; the battery is a size -U type 
which is very small and light; the dual 
variable capacitor is only about 1 inch 
deep; the speaker is a Jensen P -275Y, 
only 2% inches in diameter and with 
a nearly flat cone. 

Part IV will discuss more recent 
transistor superhets which use an if 
of 455 kc. TO BE CONTINUED 
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AUDIO -HIGH FIDELITY 

The Laboratory GOLDEN EAR 

The Laboratory Golden Ear. Photo shows panel 
view of amplifier during early stages of development. 
Meters and terminals were later eliminated. 

UST what should the practical spec- 
ification ification limits be for an amplifier 
intended for home listening? Most 
authorities will agree that if an 

amplifier delivers 10 watts over the 
audible range from 20- 20,000 cycles 
with intermodulation distortion not 
over 2% and has good transient re- 
sponse and transient stability, it will 
satisfy almost any hom8 listening need. 
A few supercritical listeners demand 
a closer approximation of the ideal. 
Moreover, the experimenter often needs 
-for measuring and testing such crit- 
ical operations as recording and broad- 
casting, and in high -level high -fidelity 
systems for auditoriums, theaters, etc. 
-an amplifier with high power output 
and the least possible influence on the 
signal fed into it. The Laboratory 
Golden Ear amplifier will be of inter- 
est for these special situations. 

The Laboratory Golden Ear (see 
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Fig. 1 -Power response curves at clip- 
ping point using two or four KT66's. 
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Fig. 2- Square -wave response at vari- 
ous frequencies -under different loads. 
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photo) can be used with either four 
KT66's for an output of over 50 watts 
or two of the tubes can be removed at 
any time for an output of around 30 
watts (Fig. 1). With a pair of tubes 
the output at the clipping point is 28 
watts and with four it is capable of a 
little over 50 watts. (The distortion 
figures are for a resistive load.) The 
curves do not represent the best pos- 
sible; they should be duplicated readily 
and can be surpassed with a fortunate 
combination of tubes. 

It was not possible to run frequency 
curves below 15 or above 30,000 cycles 
for lack of a suitable generator but 
the square waves (Fig. 2) indicate that, 
except for a small peak somewhere 
between 100 and 150 kc, the curve at 
low levels should be very flat from 

Fig. 3 -Keyed step -transient response. 
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Fig. 4- Intermodulation characteristics. 

Part I -High fidelity high - 

power amplifier may be 

built as complete unit, or 

its circuits and ideas applied 

to existing equipment 

By JOSEPH MARSHALL 

approximately 2 to 300,000 cycles. 
There is a barely visible trace of 

ringing on a 30 -kc square wave with a 
resistive load; the ringing increases 
slightly when the load is removed. But 
even with a reactive load as high as 
0.1 µf the ringing never approaches 
an unstable level either at maximum 
output or low levels. 

Fig. 3 shows the shape of a trig- 
gered low- frequency step transient 
(keyed 1.5 volts dc). Switching thumps 
produce a similar trace. Fig. 4 shows 
the IM distortion characteristic with 
two and four KT66's in the output 
circuit. 

The curves and traces indicate that 
at up to about 80% of maximum out- 
put the amplifier will have no signif- 
icant effect on any waveform in the 
audible spectrum, no matter how com- 
plex, irregular or transient it is. More- 
over, the amplifier is almost incapable 
of generating any significant tran- 
sients. The character of the output 
waveform and of the sound will depend 
entirely on the signal fed into it and 
the loudspeakers fed by it. More than 
this an amplifier cannot do. 

The circuit is a modified form of the 
Golden Ear configuration used in other 
amplifiers described in RADIO -ELEC- 
TRONICS and other periodicals. It con- 
sists of a cross -coupled inverter feeding 
a direct -coupled driver; this is R -C- 
coupled to a cathode -follower driver, 
direct -coupled to the output tubes which 
operate Ultra- Linear. There are some 
small but significant differences from 
past versions. 

Amplifier circuit 
Readers familiar with the Golden 

Ear will note that the parameters of 
the cross -coupled inverter (Fig. 5) are 
different. I discovered early in my 
experiments with this inverter that 
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Fig. 5- Schematic diagram of the Laboratory Golden Ear -less power supply. 

there was a limit to the improvement 
in lowered distortion which could be 
produced by increased feedback; others 
noted the fact also. A number of 
experimenters, notably David Hafler, 
studied the inverter to find the fault. 
It turned out to lie in the input cathode 
follower, which as originally developed 
by Van Scoyoc used cathode loads of 
about 3,000 ohms. With this load, the 
tube could not handle inputs greater 
than 1 volt. Thus, when feedback was 
increased to a point requiring greater 
drive, distortion would rise markedly. 

In this amplifier the input tubes use 
cathode loads of about 7,000 ohms. 
Whether this is the optimum load is 
not yet determined, but in this partic- 
ular case it gives considerably improved 
results. The cathode resistors of the 
inverter section have also been increased 
from 1,200 to 2,400 ohms; though this 
makes less difference it does seem to 
provide better results. The inverter 
operates with 150 volts of plate supply 
from a voltage- regulator tube which 
not only provides stabilization but also 
the decoupling largely responsible for 
the excellent transient stability. 

The driver is a direct -coupled 12AX7 
using the bridge type current feedback 
of earlier versions. The resistor from 
cathode to cathode controls the current 
feedback and is chosen to provide 
slightly less than 10 db. The net gain 
of the stage within the audio range is 
about 20. However, there is also a 
reactive shunt in the form of the 100- 
µµf capacitors which reduces degenera- 
tion beyond 50 kc and thus increases 
gain above that point. This and the 
neutralization applied to both the in- 
verter and driver result in the very 
flat high- frequency response. Neutrali- 
zation of the inverter does not have 
appreciable effect on the frequency 
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response, but its effect on phase is 
sufficient to make the high -end stability 
much better when the overall feedback 
is applied. Together with the phase - 
shifting capacitor across the feedback 
resistor in the voltage feedback loop, 
it accounts for the remarkable 30 -kc 
square waves and freedom from ring- 
ing. 

A bias potentiometer is included in 
the cathode leg of the driver. The 
optimum bias is - 2.25 volts. I suggest 
the use of the 50,000 -ohm pot and 22; 
000 -ohm resistor in series, as shown, 
rather than a single 75,000 -ohm pot; 
with this arrangement there is higher 
insurance against accidental positive 
biasing. 

Many people wonder about the sta- 
bility of a direct -coupled section using 
a high -mu, low -bias tube as the final 
element. The answer is that, if matched 
resistors and tubes are used, the sta- 
bility approaches that of average R -C- 
coupled stages. A number of stabilizing 
elements are built into the design: 
Although the current feedback to a 
push -pull signal is only about 10 db, 
the feedback to any out -of- balance 
components is more than 20 db, due to 
the 50,000 -ohm cathode resistors. These 
resistors also help stabilize bias. 
Throughout the push -pull stages 1% 
resistors are used. Since % -watt de- 
posited carbon types (IRC Precistors 
and Aerovox Carbofilm) are now avail- 
able at about 40 cents and since only 10 
are needed, the use of these increases 
the cost over 5% carbon resistors by 
only some $2 and the improvement in 
stability and distortion level is consid- 
erably greater. Any unbalance due to 
differences in tubes can be taken up 
with the overall balancing pot as we 
shall see. 

Each direct -coupled section has bal- 

ancing elements. The inverter is fed 
by a regulated supply and the second 
section has a common series plate resis- 
tor which in this instance also improves 
balance. The driver has three balancing 
elements : the common portion of the 
cathode resistor ; the resistor shunting 
the cathodes; the common plate resistor. 
Finally, the power supply uses a re- 
actor input which improves the regula- 
tion of the plate -supply voltage. The 
combination produces fully acceptable 
stability. When instability occurs, it 
is almost always the result of a badly 
matched or unstable twin- triode, espe- 
cially the input 12AU7. 

If the highest possible stability is 
desired or if the line -voltage fluctua- 
tions are extreme, the front end can 
be made extremely stable by adding 
another 0A2 voltage -regulator tube in 
series with the present one and feeding 
300 volts regulated to the driver stage 
and 150 volts to the inverter. The 
modification is shown in Fig. 6. In that 
case the pot in the driver cathode cir- 
cuit should be 75,000 instead of 50,000 
ohms. 

Fig. 6- Improving voltage stability. 
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More than 100 volts peak per side is 
available at the cathodes of the cathode - 
follower driver, with not over 3 or 4% 
distortion, before cancellation in the 
common output tube load and before 
overall feedback. This very low dis- 
tortion is principally the result of the 
current feedback in the driver. 

The output stage operates with fixed 
bias. This is the principal reason for 
the extremely low final distortion, espe- 
cially at low volume levels. Bias is 
supplied by an independent supply 
using a reversed filament transformer 
or a small 125- 150 -volt power trans- 
former stabilized with another VR 
tube. The stabilization produces a 
slight overbias when line voltage falls 
but it maintains excellent linearity at 
high levels and minimizes hum. 

The output tubes operate Ultra - 
Linear with an Acrosound TO -330 out- 
put transformer. With a plate -to -plate 
load of from 1,600 -2,000 ohms four 
KT66's ought to deliver about 60 watts. 
However, 50 watts is sufficient for 
almost any purpose. Peak outputs of 
100 watts or more are easily available 
and, since the clipping is clean and 
symmetrical, overloads are not objec- 
tionable. Operation is held very close 
to class A even at maximum output. 

A small pot in the common cathode 
circuit permits taking up the residual 
unbalance of output tubes. There is a 
300 -ma fuse in series with the cathodes 
and ground. Should the bias supply 
fail, the fuse will blow, removing plate 
current. Total cathode current can be 
read by removing the fuse and connect- 
ing a milliammeter from ground to the 
upper fuse terminal. The prototype 
has a built -in milliammeter but though 
useful for experimental purposes it is 
not essential. 

To obtain optimum distortion figures 
the KT66's should be well matched. 
Emitron KT66's are now available in 
closely matched pairs. They cost about 
$1 more each but are well worth the 
extra cost if lowest distortion is desired. 
True, the output balancing control per- 
mits adjustment of small imbalances; 
however, the adjustment is always 
made at the expense of misadjusting 
the curve of one or both tubes. The 
distortion curves (Fig. 4) were taken 
with matched pairs. The difference is 
largely in linearity of the distortion 
curve; unmatched tubes can be adjusted 
to give equally good figures at either 
the low- or high -level end. But if 
adjusted for minimum distortion at 5 
or 10 watts, the distortion at maximum 
output will be higher and vice versa. 

KT66's are so far the optimum tubes 
distortionwise, especially at low levels. 
They clearly have a more linear curve 
than other tetrodes. Of the American 
types the 1614's were at least as good 
as any others and random pairs were 
more closely matched. The circuit, 
however, is adaptable for almost any 
output tubes. The new Tung -Sol 6550's 
will provide more than 50 watts and 
the TO -330 furnishes an excellent load 
for them. The only change needed 
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would be an increase in bias to about 
-45 volts. 

With appropriate power supply and 
output transformers 6146's would de- 
liver nearly 100 watts. Triode opera- 
tion may be used and in the parts list 
I recommend transformers for this 
mode of operation. However, unless 
the triodes are neutralized, they cannot 
be expected to produce quite so good a 
high- frequency response. Use 6.8 -µµf 
capacitors for each tube -Centralab 
type TCZ or Erie NPO will do nicely 
with KT66's. With triode operation, 
the feedback resistor should be halved; 
triodes have only half the gain. 

I know of no equivalent for the TO- 
330 transformer for this application. 
I understand that the Partridge T /CFB, 
more readily available abroad, is adapt- 
able to KT66's in Ultra- Linear, but I 
have not tried it. 

Because of the type of cathode - 
follower driver used, the bias can be 
adjusted in the range from 15-65 volts. 
Thus, just about any output tubes can 
be used. Higher bias could be obtained 
by increasing the bias supply voltage 
to 150 or more. 

Feedback 
The Laboratory Golden Ear uses a 

single voltage feedback loop around 
the entire amplifier, adjusted to give 
between 18 and 20 db of feedback. 
(Previous Golden Ears used an inner 
voltage feedback loop to insure low - 
frequency stability.) No other voltage 
loop is used because in this instance no 
other is needed. 

This particular transformer in this 
particular circuit requires no phase - 
shit , compensation at'the low- frequency 
end. In fact, well in excess of 30 db 
of feedback is needed to produce motor - 
boating. The problem was to minimize 
ringing at the high end. This is done, 
in part, by the degenerative loop in the 
driver and finally by the phase- shifting 
capacitor in the outer feedback loop. 
With 20 db of feedback there is a safety 
factor of 10 db against instability at 
either end. Any further increase in 
feedback reduces distortion insignif- 
icantly and makes the ringing much 
worse. (There is a considerable amount 
of feedback within the loop. The drivers 
have the current feedback already 
mentioned. The inverter has 6 db of 
current feedback and, of course, the 
cathode followers have large amounts, 
too.) 

There is one justification for higher 
feedback -increased damping. Actually, 
modern speakers require less damping 
than formerly and with most high - 
quality speakers the damping provided 
by the single loop will produce excel- 
lent results. 

The second part of this article will 
describe the construction and adjust- 
ment of the Laboratory Golden Ear 
amplifier, as far as that can be done 
in the case of an ever -changing, per- 
fection- seeking piece of equipment like 
this one. TO BE CONTINUED 
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ARE ELECTRONS 

FAST or SLOW? 
HOW fast do electrons travel in No. 

20 copper wire when the current 
is 1 ampere? If you aren't sure, make 
a guess. Then compare your guess with 
the answer arrived at below: 

1. By definition, 1 ampere is the rate 
of flow of 1 coulomb per second. 

2. By definition, 1 coulomb is a quan- 
tity of è ectricity equal to 6,280,000,000; 
000,000,000 free electrons. To have 
current of 1 ampere that many elec- 
trons move past a point every second. 

3. Suppose there is an average of 
1 free electron per atom in the metals 
used as a conductor and that there are 
610,200,000,000,000,000,000 atoms in a 
cubic inch of the metal. Dividing this 
number by the number of electrons per 
coulomb gives 97.17 coulombs per cubic 
inch of metal, in the form of free elec- 
trons. 

4. A linear inch of No. 20 wire has a 
volume of .0008023 cubic inch. Multiply- 
ing this by coulombs per cubic inch 
shows that we have .07914 coulomb per 
inch of wire. Then, dividing 1 by 
.07914, we find that 12% inches of wire 
contains 1 coulomb of free electrons. 

TRANSISTOR RADIOS 
These new sets will be coming into 
your shop in quantities soon. Can 
you repair them confidently, with- 
out fear of damaging transistors, 
fast enough to make the jobs pay? 
Keep ahead of the field. Read 
Servicing Transistor Radios in 
September RADIO- ELECTRONICS on 
sale Aug. 23. 

5. If we force the electrons in the 
wire to travel 12% inches per second, 
1 coulomb of electricity will pass a 
given point in 1 second and current will 
be 1 ampere. This is an electron speed 
of about 3. mile per hour. Your normal 
walking gait is more than four times as 
fast as the speed of electrons in the 
wire, even with a current so great as 
1 ampere. 

Next question: How fast does an elec- 
tron travel from cathode to plate in a 
vacuum tube? If we had a vacuum 
tube big enough to have New York 
City at the center and Los Angeles at 
one side -and if potential at Los Ange- 
les were 180 volts more positive than 
at New York -and if an electron started 
from rest in New York, it would arrive 
in Los Angeles in 1 second. 

In a real vacuum tube -such as a 
pentode suitable for an if amplifier - 
the distance from cathode to plate may 
be 1/5 inch. If we make the plate posi- 
tive by 180 volts, an electron starting 
from rest at the cathode will land on 
the plate in 1/800 microsecond. H. P. 
Manly 
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Questions 

about 

By 
AN H. CROWH 

P Rolloffs; network comp 

erent voice coil impedances; pha. 

PART I of this article dealt with 
questions concerning the location 
of a crossover network, rolloff 
filters, filter and speaker termina- 

tions. Part II covers several additional 
questions asked about crossovers. 

7. Some recommend that in design- 
ing crossover units the rollofffs of the 
low- and high -pass sections of the cross- 
over should be arranged to leave a gap 
in the overall response rather than 
overlapping to produce an overall re- 
sponse. What is the reason for this 
and is it a valid basis for design? 

The reason comes from the simple 
fact that a resonance is directly audible 
whereas an antiresonance is not. This 
can be better understood by considering 
a loudspeaker response without refer- 
ence to crossovers for the moment. 

If there is a peak in a loudspeaker 
response, as at Fig. 8 -a, this peak will 
be noticeable whenever notes of this 
frequency are played because such tones 
get overemphasized and tend to show 
a hangover. However, a dip in re- 
sponse, as at Fig. 8 -b, will be very 
much less noticeable because the posi- 
tive demonstration of its presence will 
be lacking. If frequencies in this region 
drop to inaudibility due to the hole, we 
would not be conscious of their loss 
unless we are expert musicians. And 
if the result is merely a slight reduc- 
tion in level, it will be less noticeable 
than an increase in level above the 
surrounding frequencies. 

Applied to crossover networks, poor 
design methods result in a crossover 
that does not give an overall flat re- 
sponse. The response may rise to a 
peak in the vicinity of crossover or may 
produce an irregular combined response 
from the two units due to phase inter- 
ference (discussed in answer to a later 
question). In either event the effect 
can be minimized by allowing the fre- 
quencies in this region to be attenuated 
rather than maintaining a flat response 
throughout the band. 

It would be a waste of good material 
to use three loudspeakers to cover the 
audio band in three separate ranges, 
making the overall response flatter than 
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is possible with a single unit, and then 
modify the response so as to have two 
holes in the response which the single 
unit would not have. 

8. Because of the possible resonance 
between inductance and capacitance ele- 
ments in a filter, some recommend filters 
made up of resistance and capacitance 
elements only, on the argument that 
these cannot possibly ring. Is it possible 
to produce a satisfactory crossover 
filter using resistance and capacitance 
elements only? 

This arrangement would not be prac- 
tical for use in a loudspeaker circuit 
because of the losses in the resistances. 
An inductance capacitance filter does 
not introduce appreciable losses. So 
this question essentially relates to a 
crossover filter for use after the pre- 
amplifier and preceding the power 
amplifiers. 

The first thing to notice about build- 
ing a resistance capacitance filter is 
that each resistance capacitance combi- 
nation produces a rolloff of 6 db per 
octave with a half -slope of 3 db per 
octave at 3 db down. If the values have 
been correctly chosen so that all the 
R -C combinations become additive at 
rolloff frequency -that is, the design 
has taken into account the interaction 
factor between the successive R -C ele- 
ments -then, for example, a crossover 
arrangement using three resistors and 
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three capacitors in each arm of the 
filter will produce a response which 
has a loss of 9 db at the crossover point 
and reaches an ultimate slope -of 18 db 
(Fig. 9). 

When the energy supplied through 
this crossover is combined acoustically 
at the output, the level at crossover 
frequency will be 6 db below the aver- 
age level away from crossover fre- 
quency. Thus, this arrangement will 
result in a 6 -db dip at crossover fre- 
quency. 

To maintain uniform response 
throughout the frequency band the slope 
of the output of each filter at crossover 
frequency must be half the ultimate 
slope produced in the rolloff, and the 
attenuation at crossover frequency 
must be 3 db at this half -slope point. 
In this way the total energy at cross- 
over frequency will be equal to the 
energy distributed to the individual 
units at frequencies well away from 
crossover, and the combined response 
will be maintained flat right through 
crossover. This ideal combination of 
frequencies is illustrated for differing 
sharpnesses of crossover response in 
Fig. 10. 

For use between a preamplifier and 
the power amplifiers it is possible to 
design crossovers employing only resist- 
ance and capacitance elements and 
using feedback so as to produce a re- 
sponse identical with that of the more 
conventional constant -resistance cross- 
over, using inductance and capacitance 
elements. 

9. Assuming we will use a conven- 
tional crossover design, having induc- 
tors and capacitors, which are the best 
kind of inductors to use: toroidal, air - 
cored or other iron -cored types? 

Each of these varieties of inductors 
has its own advantages and disadvan- 
tages. The best answer to this question 
will be to state them briefly for each 
kind. 

Do ce 
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Fig. 8- Upward peak in response, a, is 
more noticeable than downward peak, b. 

, .'. . 
....__ 

' ,. 
' 

ÉÑEÁGY 
RESPONSE 

`QNE R{ 
s 

NETWORK 

. . 
' 

"ÓNE R 

e' 

' / i 
C NETWORK 

, 

3-STAGE R-C 
r 

NETWORK 

_ 
\ s 

1 

s s to 
FREQ AS FRACTION OR MULTIPLE OF CROSSOVER 

Fig. 9- Frequency response of two three -stage resistance capacitance filters. 
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An air -cored inductor has the advan- 
tage that it cannot introduce distortion 
due to nonlinear magnetizing current 
because therè is no core. This is about 
its only advantage. Due to the relatively 
low frequencies used in audio, partic- 
ularly for crossovers, the Q of an air - 
cored coil is very low, unless the coil 
is made extremely large. Then its 
susceptibility to stray fields, such as 
hum, is very much greater than that of 
other kinds of inductors. So, this type 
of inductance needs careful shielding to 
avoid pickup of this kind, resulting in 
an inductor in a large copper "tank." 

An iron core in an inductor improves 
its permeability and gives a much 
higher Q. If the iron core is correctly 
arranged it can also help discriminate 
against pickup of hum and other stray 
fields. This is the particular advantage 
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formance of a feedback crossover com- 
pare with one using inductances and 
capacitances? 

It is not possible to design a feed- 
back crossover for supplying power to 
loudspeakers, so the comparison will be 
between an inductance and capacitance 
crossover designed for insertion be- 
tween the preamplifier and power 
amplifiers and a feedback crossover to 
serve the same purpose. 

Without going into a complete dis- 
cussion of feedback crossover design, 
which would become a full -length 
article in itself, the general principle 
adopted is to use feedback to accentuate 
the rolloff of the resistance -capacitance 
type of filter described in question 9. 
Application of feedback over each of 
these filter elements will have two 
effects : it will sharpen the rolloff; it 
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Fig. 10- Constant -resistance response curves. Dashed lines show slope features. 
of the toroidal construction, which is 
less susceptible to hum pickup, how- 
ever it is placed, than any other kind 
of iron core. 

However, especially for the lower - 
frequency crossovers, some other kind 
of iron core may provide a cheaper 
crossover. And if it is carefully de- 
signed, it need not be more susceptible 
to hum pickup nor introduce any more 
distortion that the toroidal type. 

Due to the homogeneous nature of the 
construction of a toroidal core it has 
inherently lower distortion properties 
than other core materials that require 
an air gap. This does not necessarily 
mean, however, that it is not possible 
to achieve as low a distortion figure 
using other core materials with an air 
gap. What it does mean is that atten- 
tion is necessary to avoid distortion, 
iì1 designing a coil on other core mate- 
rials, whereas when using a toroid the 
question of distortion can almost be 
forgotten. 

10. How can feedback be used in 
crossover design and how will the per- 
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will shift its effective frequency. 
Filters using feedback in this manner 

require -for a 12 -db -per- octave rolloff 
-in addition to the two resistances 
and two capacitances necessary to get 
the ultimate rolloff for each filter, a 
single stage of amplification to provide 
an effective negative feedback of 6 db 
which will produce the necessary sharp- 
ening and frequency shifting. 

To get an 18 -db -per- octave rolloff, 
R -C combinations of different time 
constants are used with a somewhat 
greater amount of overall feedback. 
To obtain a 24 -db -per- octave rolloff, 
two separate networks are used in 
cascade, each with its own feedback 
network, requiring differing R -C roll - 
off frequencies and amounts of feed- 
back. Thus, when the responses are 
combined, the overall response is of 
the correct shape. 

The only possible advantage to be 
claimed for the feedback networks is 
that they avoid the use of inductances. 
Because they produce the same overall 
response as the prototype filters using 
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inductances and capacitances, they are 
just as susceptible to transient distor- 
tion and spurious phase effects. 

They are, if anything, a little more 
difficult to adjust because of the greater 
number of components that go to make 
them up. For example, a 12- db -per- 
octave filter requires two resistances, 
two capacitances and careful feedback 
adjustment for each section. An L -C 
arrangement equivalent to it has only 
one inductance and one capacitance to 
adjust to correct value. For the 24- 
db -per- octave variety the circuit is 
extremely more complicated than its 
inductance-capacitance counterpart. 

So the only advantage possible is 
inherent avoidance of the slight amount 
of distortion and stray -field pickup 
that may possibly be encountered with 
the use of inductors. It would surely 
be a better approach to use high -quality 
inductors and save a lot of trouble, 
with the additional advantage that a 
good inductor will stay put whereas a 
complicated feedback circuit is likely 
to drift due to a variation in some of 
the many values on which it depends 
or the gain of the tube. 

11. Can a crossover network be used 
to feed loudspeakers having different 
voice -coil impedances? 

In answering this question -as well 
as some of the others -one is tempted 
to say: "It is possible to do what you 
like if it sounds right." But such an 
answer would not be consistent with 
the purpose of this article! 

We are concerned with how to use 
equipment to achieve minimum dis- 
tortion in reproduction. Sure, we can 
connect a 2 -ohm loudspeaker to the 
terminals of an amplifier designed to 
be loaded with 16 ohms ... and it may 
sound fairly passable. But the avail- 
able output of the amplifier will be 
seriously limited and it will probably 
give a higher than rated distortion. 

So the answer to the question is that 
no simple crossover circuit, employing 
only inductors and capacitors, can 
match two different loudspeaker imped- 
ances so as to present a constant resis- 
tive impedance at the input to the 
network for connecting to the amplifier 
output. 

There are three ways of solving this 
problem: First, the impedances of the 
loudspeakers can be "padded" by resist- 
ances so that the termination on both 
crossover outputs is the same. For 
example, a 2 -ohm unit could be padded 
to 6 ohms by inserting a 4 -ohm series 

Fig. 11- Adapting a crossover to use 
different voice -coil resistances. This 
provides correct matching but wastes 

power. 

45 

www.americanradiohistory.com

www.americanradiohistory.com


AUDIO -HIGH FIDELITY 

Fig. 12 -Using a matching transformer 
for different voice -coil resistances. 

resistor; similarly 10 ohms across a 
16 -ohm loudspeaker will bring its 
impedance down to about 6 ohms. The 
crossover unit could then be designed 
for 6 ohms and the amplifier should be 
matched into a load of 6 ohms. This 
arrangement is shown in Fig. 11. 

The disadvantage of this method is 
that two -thirds of the power output will 
be delivered to the resistances and only 
one -third to the loudspeakers, a costly 
waste of audio power. 

The second method would be to use 
a matching transformer (Fig. 12) in 
one of the loudspeakers. Probably the 
best arrangement would be to use an 
autotransformer to match the imped- 
ance of the 2 -ohm unit to 16 ohms and 
then use a 16 -ohm crossover and the 
16 -ohm tap on the amplifier output. 

The third method utilizes an inven- 
tion of mine. Two prototypes have so 
far been built and it is hoped that 
arrangements will soon be made with 
a manufacturer to put them in produc- 
tion. The unit may be called a "uni- 

2 

versal crossover transformer." It uses 
certain leakage inductances in the 
transformer for the inductors of the 
crossover network. This avoids any 
distortion in the elements of the cross- 
over because leakage inductance is 
basically an air -cored inductance, 
although it appears in an iron -cored 
component. 

The complete unit provides for match- 
ing to any plate -to -plate impedance, 
with provision of taps suitable for 
Ultra- Linear operation, or feedback 
from the primary side, and also pro- 
vides an arrangement for selecting 
different crossover frequencies. Taps 
are available on the separate output 
circuits of the unit so that any variety 
of loudspeaker impedances can be 
matched to provide a constant- resist- 
ance plate -to -plate load for the output 
tubes. This whole unit should cost very 
little more in production than a good - 
quality output transformer for a single 
impedance. It is equivalent to a multi - 
ratio output transformer; a multiple - 
frequency crossover unit; a speaker - 
matching transformer for each band - 
all in a single unit costing little more 
than one of them. 

12. What about phase in crossover 
networks? How does this affect the 
performance of the system? 

Using constant -resistance design cor- 
rectly matched to two speakers, the 
overall response is flat and the phase 
difference between the energy supplied 
to the two units is constant at all fre- 
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Fig. 13- Deviation from correct response due to 10% error in component values, 
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Fig. 14 -Phase error introduced by "standard" crossover filters -not constant - 
resistance. Dashed lines show the part contributed by each section; solid lines 

show total error due to both. 
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quencies: 90° for the single -element 6- 
db- per -octave; 180° for the two -element 
12 -db -per- octave; 270° for the three - 
element 18 -db -per- octave; 360° for the 
four -element 24 -db -per- octave type. But 
there is a progressive phase shift with 
frequency for these networks as shown 
in Fig. 2 (Part I) in the section on 
ringing. 

There is another argument here for 
the use of simpler crossovers. Fig. 13 
shows the affect of 10% deviation in 
element values on the ultimate response 
of the combined network. This can 
cause an appreciable peak or hole in 
the overall response, using four -element 
24 -db -per- octave dividing networks 
whereas it is reasonable using a two - 
element 12 -db -per- octave type. 

This data relates to the constant - 
resistance type. With the older type of 
filter there is considerable inherent 
deviation of phase in the vicinity of 
crossover. Fig. 14 shows the deviation 
from the average phase displacement 
of 180° and 270° for filters employing 
two and three elements in each half, 
respectively. This question thus points 
up another very good reason for using 
correctly terminated filters of the con- 
stant- resistance variety. 

13. How about using multiple speak- 
ers employing crossovers on amplifiers 
provided with variable damping? Is 
there any interaction between them? 

There are two factors to consider 
and both of them point to the advis- 
ability of using the constant- resistance 
kind of crossover. Using a crossover 
whose impedance deviates appreciably 
from nominal in the crossover vicinity, 
as is the case with all except the 
constant- resistance types, the overall 
response delivered to the crossover unit 
is considerably affected by the source 
impedance from which it operates (see 
answer to question 6, Part I) . 

But there is a further aggravating 
factor that can appear with some kinds 
of variable damping systems. A cross- 
over that introduces fluctuations in 
impedance also introduces reactance 
components near the crossover fre- 
quency. If the variable amounts of 
positive and negative feedbi ck employed 
by the variable damping amplifier are 
at all susceptible to reactance compo- 
nents at these frequencies, the varia- 
tions in frequency response may even 
be further exaggerated by the amplifier 
due to the peculiar effect the feedback 
adds to the response. 

However, using a crossover of the 
constant- resistance variety will add no 
more peculiarities than the same ampli- 
fier would produce when operating into 
a single loudspeaker. 

Sometimes, to obtain the desired 
overall response, the loudspeaker manu- 
facturer "cheats" a little by using 
slightly different voice -coil resistances. 
This is legitimate, although it would 
be frowned upon academically. But the 
application of variable damping will 
show it up, by changing the level dis- 
tribution to the different units as damp- 
ing factor is changed. END 
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FOR 
Dynakit amplifier; Heathkit har- 
monic-distortion meter; Goodman 

Axiom 80 speaker systems 

THE great problem in designing a 
wide -range amplifier is obtaining 
and maintaining adequate stability 
at sub- and ultrasonic frequencies. 

Many a commercial, as well as home - 
built amplifier, meets ideal specifica- 
tions in response, distortion, etc., within 
the audible range but suffers from 
transients caused by momentary in- 
stability at the extreme limits of the 
response. These degrade definition, 
vastly increase distortion on transient 
peaks, lead to hangover on low bass 
transients, overload (and sometimes 
burn out) speakers and, through high - 
frequency ringing, produce a myste- 
riously painful fatigue. Most of the 
trouble results from carrying the feed- 
back beyond the critical point in an 
attempt to achieve either extreme fre- 
quency range or very low distortion. 

David Hafler, who with his former 
partner, Herb Keroes, was responsible 
for the Ultra- Linear configuration and 
the fine series of output transformers 
which made the circuit work so well, 
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has come up with another inspired 
design -Dynakit amplifier (Fig. 1) 
which he is marketing through his own 
firm, Dyna Co. It is a beautifully sim- 
ple answer to the problem. The secret 
is almost entirely in a two -stage front 
end, with a pentode amplifier followed 
by a split -load inverter. The combina- 
tion has many virtues not apparent at 
first glance. There is a single low - 
frequency time constant within the 
feedback loop, and the high- frequency 
time constants are also reduced by the 
elimination of other stages. The pentode 
has a better high- frequency response 
because it is free of Miller effect. 
Consequently the phase shift within the 
loop is much less at both ends than in, 
for example, the Williamson circuit 
which has an additional stage and uses 
triode input. 

The EL34's in the output are actually 
used as pentodes with a slight amount 
of screen feedback to lower plate resist- 
ance. Pentode operation requires much 
less drive and the front end is not 
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Fig. 1- Schematic diagram of the Dynakit 50 -watt power 
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driven as far into the curve on peaks 
as it would be with either triode or 
Ultra- Linear operation. Furthermore, 
there is less high- frequency phase shift. 
These particular tubes, according to 
Hailer's experiments, work better as 
pentodes. 

Measures are taken to stabilize the 
feedback loop. It has the usual high - 
frequency compensation in the form of 
the capacitance across the feedback 
resistor. Additional phase compensa- 
tion, however, is added by an inner 
feedback loop from the screen of one 
of the output tubes to the input -tube 
cathode. The capacitor provides feed- 
back only at ultrasonic frequencies, 
thus holding down the gain of the feed- 
back loop in that range. 

A similar step is obtained in the 
subsonic range by the bypass capacitor 
for the screen of the input pentode. 
The result is an amplifier whose fre- 
quency response, distortion, etc., will 
match just about anything on the mar- 
ket, but with extraordinary stability 
at both ends. 

The frequency response curve (Fig. 
2 -a), I suspect, does not do the ampli- 
fier complete justice. My vtvm begins to 
slope at the extremes, and it is possible 
that most of the indicated slope above 
50,000 (and below 10) cycles is due to 
the vtvm rather than to the amplifier. 
Even so, response is within 1 db from 

The Dynakit with protective cover. 
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Heathkit harmon- 
ic- distortion meter. 

5 to 50,000 cycles. The power output 
curve (Fig. 2 -b) is superb. The ampli- 
fier delivers full output from 20 to 
10,000 cycles and is only 1 db down at 
20,000 and 5 db at 50,000 cycles. It is 
rated at 50 watts, though the model 
tested delivered 58 watts at 1,000 cycles. 
The square -wave response (Fig. 2 -c) 
is also very good. The intermodulation 
distortion at 50 watts was 0.7% (Fig. 
2 -d). The harmonic -distortion curve 
(Fig. 2 -e) is also unusual: 0.2% is not 
exceeded between 60 and 7,000 cycles 
at 45 watts and rises only moderately 
at the extreme ends. 

The Dynakit amplifier has to be 
heard to be fully appreciated. Its 
stability is shown by a remarkable 
definition and cleanness of both bass 
and high -high ends. Bass instruments 
are especially natural and free of 
muddiness. The high reserve power 
provides so great a margin that even 
the greatest bass transient peak comes 
through without audible strain. 

The entire front end comes pre - 
assembled and prewired on a printed - 
circuit board. The remaining wiring is 
noncritical. The veriest novice should 
have no trouble putting the kit together 
and obtaining proper performance. 

Heathkit harmonic -distortion meter 
Intermodulation distortion provides 

an excellent measure of overall amplifier 
performance and one which corresponds 
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closely with listening quality. But no 
single approach ever tells the whole 
story and IM measurements can over- 
look important facets of performance. 
Moreover, broadcast equipment and 
tape recorders, among others, are still 
rated in terms of harmonic distortion 
and anyone dealing with this type of 
equipment needs to measure harmonic 
distortion rather than IM. 

There has long been a need for a 
simple and inexpensive instrument for 
measuring harmonic distortion. The 
Heathkit HD -1 not only fills the need 
nicely but at a price well within the 
capacity of thin budgets. It will, no 
doubt, be of greatest usefulness to the 
design engineer but it should also be 
highly useful to the service technician 
dealing with broadcast and high -fidelity 
equipment and many serious amateur 
experimenters. 

The HD -1 is a null type instrument 
(Fig. 3). The fundamental is sup- 
pressed by a filter network and the 
remaining components are measured by 
a built -in voltmeter. As in all such 
meters, the measured residue includes 
noise and hum both within the equip- 
ment under test and the audio gen- 
erator and meter itself. Therefore, the 
accuracy of readings at very low levels 
of distortion (under 1/2 %) is question- 
able unless one measures the noise and 
distortion of the generator, the total 
noise of the equipment tested and sub- 
tracts this from the final figure. How- 
ever, readings above 1/2 % will in most 
cases be sufficiently accurate for almost 
any purpose without subtracting the 
residual noise. The residual reading of 
the HD -1 itself can be disregarded. 
The specifications call for a residual 
reading of 0.1% or less; in my sample 
it is actually under .05 %. 

The reading itself gives no idea of the 
exact nature of the distortion. How- 
ever, there is a set of output posts so 
that the filtered signal can be fed into 
a scope. Examination of the scope 
pattern with a roughly calibrated sweep 
will give a good indication of the type 
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Fig. 3- Schematic of the 
Heathkit harmonic- distortion 
meter model HD -1. 

48 

420wfTUNING 

MEG 

t--4 
ON 

111VAC 

OFF 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


of distortion involved and even of the 
proportion of hum and noise. 

The instrument is designed to pro- 
vide ease and convenience of operation. 
Individual readings can be made quickly 
and a complete sweep of the 20- 20,000- 
cycle range by octaves need not take 
more than 10 or 15 minutes. The null 
is very sharp and the attenuation of 
the region an octave or more above or 
below the test frequency is insignificant. 

Although the specifications state that 
an input of 0.3 volt is needed to take 

%°N. 
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Fig. 4 -Effect of the feedback loop. 

a distortion reading, it is possible 
through some interpolation to make 
measurements with lower input volt- 
ages, although the accuracy of the read- 
ings- especially at low levels -will fall 
off considerably. 

Ordinary procedure calls for adjust- 
ing the level with the sensitivity switch 
in the 100% position. But it is possible 
to set level on the 30, 10 or even lower 
positions of the sensitivity switch. Thus 
an input voltage of only 100 mv will 
provide a full -scale reading when the 
switch is on the 30% stop and an input 
voltage of 30 mv will produce a full - 
scale reading on the 10% position. 

After nulling out the fundamental, 
the distortion scales are interpolated 
thus: the 100% scale applied to the 
range position at which the full -scale 
level was set, the 30% scale to the next 
lower switch position, etc. Thus if a 
100 -mv signal is adjusted to provide 
full -scale set -level on the 30% position, 
the 100% scale will apply to this posi- 
tion, the 30% scale will apply when 
the switch is turned to the 10% posi- 
tion, the 10% scale when the switch is 
turned to 3 %. Although at low distor- 
tion levels the error due to the residual 
noise of the instrument itself is in- 
creased, the readings are accurate 
enough for comparative purposes in 
design, development and adjustment - 
as for example, in adjusting the track- 
ing error of pickups, the bias in low - 
level amplifiers, etc. 

The voltmeter, which can be used 
independently as an ac vtvm is linear 
within 1 db over the full 20- 20,000- 
cycle frequency range and also within 
1 db on each scale and on adjacent 
scales. The lowest voltage scale on the 
instrument is 1 volt, but by using the 
amplifier chain in the harmonic-distor- 
tion filter as a preamplifier (the proce- 
dure is described in the handbook which 
comes with the instrument) it is easily 
possible to obtain full -scale readings of 
voltages as low as 3 mv. This provides 
sufficient sensitivity to read the output 
of almost any pickup or microphone. 
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The HD -1 can be used also as a 
continuously tunable band -rejection 
filter covering the entire audio spec- 
trum. It could even be used at the out- 
put of a communication receiver to 
filter out beat notes, interference, 
monkey chatter, etc. 

The high sensitivity range of the 
voltmeter provides a most convenient 
instrument for making frequency runs 
of pickups, equalizers, tone controls, 
etc., because the level control can be 
adjusted to provide a reading of zero 
db with just about any input voltage 
and there is no need to interpolate meter 
readings when making a run -the 
deviations, plus or minus, can be trans- 
ferred directly to graph paper or to a 
table. 

The circuit of the instrument's filter 
portion should be of considerable inter- 
est to designers and experimenters. 
The filter operates through a Wien- 
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Fig. 5- Impedance curve of Axiom 
speaker system with four type 80 units. 

bridge network inserted in both legs of 
a split -load inverter. The response of 
a Wien- bridge network, not sharp and 
steep enough of itself, is improved by 
running a feedback loop around the 
filter with the effect noted in Fig. 4. 
Hams might find the front part of the 
circuit useful for eliminating beat -note 
interference and hi -fi enthusiasts who 
do not mind complication might also find 
it useful for attenuating hum, rumble, 
interchannel beat notes, etc. 

Goodman Axiom 80 speaker systems 
The Axiom 80, introduced some years 

ago, is a remarkable speaker. It has a 
cone about 8 inches in diameter with 
a very flexible three -point suspension 
which gives it a resonance in free air 
of about 17 or 18 cycles and a claimed 
response from 20 to 20,000 cycles. It 
has worked fine in infinite baffles of the 
wall type, but it has been a difficult 
speaker to mate with smaller cabinets 
because the charts and formulas for 
enclosures require considerable modifi- 
cation to work with its unconventional 
characteristics. 

The typical bass -reflex enclosure, for 
example, is usually designed to resonate 
at a lower frequency than speaker 
resonance, but it would take a tremen- 
dous enclosure to resonate at a fre- 
quency below 18 cycles. Attempts to 
mount it in conventional enclosures have 
almost invariably resulted in uninspir- 
ing performance. 

Recently the American importers of 
these fine British speakers have had a 
series of enclosures designed especially 
for it. They sent me three systems - 
one with a single 80, another with a 
pair of 80's and a third with four 80's. 
If my reaction is at all representative, 
these systems should find wide favor. 

AUDIO -HIGH FIDELITY 

The smallest, with the single 80, is 
one of the best compact speaker systems 
on the market but it is easily over- 
loaded and should be used only when 
the input is not much over 5 watts. It 
has an exceptionally clean and well 
defined bass and goes far enough down 
to provide considerable awesomeness. 
Until the overload point it is free of 
doubling and distortion. The high end 
is exceptionally good. 

The biggest outfit with four speakers 
goes right into the category of finest 
possible systems. The larger enclosure 
and the improvement in efficiency and 
distortion level due to mutual coupling 
of the four cones produce one of the 
most pleasant and natural bass re- 
sponses I have ever heard. Fig. 5 gives 
the impedance curve. A single peak, 
unusually gentle in slope and centering 
around 25 cycles, damps out nicely with 
typical modern amplifiers. The response 
goes below 30 cycles and there is little 
doubling until the input level becomes 
very high. Efficiency is very high. In 
fact, it is neither necessary nor desir- 
able to boost the bass much even at 
very low levels -even these four speak- 
ers can be overloaded quickly. The over- 
load is usually the result of rumble, 
hum and subsonic transients. 

When overloaded, the cones flap 
against the suspension with much 
audible rattling. On this account, I 
would not recommend use of these sys- 
tems with amplifiers prone to breathing 
or momentary oscillation at subsonic 
frequencies. But with highly stable 
amplifiers they will deliver all the 
bass any home can stand with a most 
admirable purity, naturalness and free- 
dom from coloration. The high end is 
most pleasant to my ear, too. The four 
speakers produce an extremely wide 
sound source throughout the whole fre- 
quency range and the balance between 
highs, lows and middle is far better 
than with systems using separate 
speakers for various portions of the 
spectrum. 

The less expensive and smaller sys- 
tem with two speakers provides per- 
formance which is not very much 
different - though it is more likely to 
overload. The enclosures appear to 
solve the problem presented by these 
speakers very nicely and should result 
in a much wider appreciation of the 
fine qualities they possess. END 

The 8 -inch Axiom 80 loudspeaker. 
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ELECTRONICS COVER FEATURE 

ElectronIc Brain Scores Fencing Hit 

Transistors and electronic 

circuitry provide foolproof 

automatic scoring in foil, 

saber and epee matches. 

The transistorized transmitter and pointe d'arrêt used in épée matches. 

IN the swashbuckling days of the 
sword and pike, a man's very life de- 
pended on his ability to defend himself 
or destroy his opponent. The murder- 

ous mayhem of a few hundred years ago 
has developed into the modern body- 
building sport of fencing. The mayhem 
has been removed, but the lightning 
speed of the blade and the development 
of skill in body movement have become a 
physical -culture science. Skilled fencing 
today is definitely faster than the eyes 
can follow and there are always occa- 
sions where the awarding of a score 
point was given in truthful ignorance 
of any error. Because of this speed 
error factor, the electrical épée was 
developed and accepted internationally 
as a medium to indicate the faster -than- 
the -eye touch. 

There are more than 1,700 fencing 
groups in schools and colleges and pri- 
vate clubs within the United States, 
and European clubs and fencers out- 
number those in the Western World. 
Modern fencing weapons are the foil, 
épée and saber. All three are used and 
international rules apply to bouts and 
contests with each. Men usually fence 
with all three; women use the light and 
flexible foil. The tips of the weapons 
are now blunt or padded to prevent in- 
jury as only a direct thrust to the 
target counts as a touch. Side swipes 
or sweeping blows do not count. 

In épée contests, all parts of the body 
are vulnerable and are targets for at- 
tack and touch. Any portion of the body 
from heel to top of head touched by the 
opposing combatant is counted as a 
point in scoring. 
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In foil fencing for both men and 
women, the target area is limited to the 
space between a line running around 
the hip bones and a top line at the 
collar and excludes the arms or sleeves. 

Electrical épée scorer 
The official electrical épée equipment 

designed to register the touch and scor- 
ing is a wired system of low resistance 
using buzzers and a pair of indicating 
lights that are energized and held in an 
active binary state until manually re- 
leased. The equipment is energized by 
an open- or closed- circuit switch 
mounted on the tip of the épée blade. 
This switch, or pointe d'arrêt as it is 
called, is spring- operated. The spring 
resists a make or break contact until 
an approximate pressure of 750 grams 
(about 26.5 ounces) operates it. The 
blade is of a triangularly formed length 
that is broadest at the handle and 
guard end and gradually tapers to a 
small overall diameter at the tip end 
where the switch or pointe d'arrêt is 
attached by machined threading. 

An insulated Litz wire lead from the 
switch is cemented in a groove that 
extends the length of the blade to a 
plug inside the guard. The mating of 
the plug extends the conductors to a 
body wire that runs through and up 
the sleeve and out the back of the fenc- 
ing jacket to a harness loop that holds 
the reel wire. The wire is attached to a 
floor -mounted, recoilable, spring -acti- 
vated winding reel that allows forward 
movement and rewinds the slackened 
wire as the fencer retreats to the base 
of the reel. Variations of pull on the 

reel from 10 pounds at 10 feet to 18 
pounds at 15 feet have been observed. 
In a spirited bout any sudden retreat 
or backward movement will unfortu- 
nately tangle the wire about the feet of 
the contestant. Another disadvantage 
of the electrical touch indicator is that 
in the case of almost simultaneous hits, 
the judge or scorekeeper may not see 
which light goes on first. Furthermore, 
the electrical scorer is limited in its 
use to épée contests since these permit 
touches on any part of the body. It can- 
not be used to score saber or foil con- 
tests because illegal touches -those 
outside the prescribed area -would close 
the pressure -operated switches. 

Electronic scorer 
My new electronic scorer (patent 

pending) was developed to overcome 
the disadvantages of the electric type. 
Each contestant wears a miniature 
radio transmitter that eliminates the 
encumbrance of the wires and the dan- 
ger of tripping. The circuits in the 
scorer are interlocked so that when a 
fencer scores, his opponent's scoring 
circuit is interrupted for a few seconds. 
The contest continues after the circuits 
are automatically restored. This elim- 
inates errors on the part of the judge 
and only scores the first of two quick 
thrusts. The new system also permits 
scoring of fencing matches using the 
foil or saber. 

The miniature transmitters worn by 
combatants are transistorized and are 
small enough (2% x 2% x 1 inch) to 
fit snugly into a pocket on the outside 
back of the fencing jacket. Each trans- 
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mitter (see diagram) is tuned to a 
different frequency and transmits its 
signal to a receiver in the scoreboard. 

The photo on the cover shows the 
electronic scorer as used in a match 
with foils at the YWCA in New Haven, 
Conn. A low- resistance conductive cloth. 
(manufactured by M. Swift & Sons, of 
Hartford, Conn.) is made a part of the 
fencing jacket. A special tip or pointe 
d'arrêt was designed for the foil. An 
open- circuit switch that closes only 
when pressure is applied and contact is 
made with the conductive cloth com- 
pletes the circuit. Thus, all touches ap- 
plied with proper pressure to the area 
covered by the conductive cloth will 
complete the circuit. To prevent the 
registering of touches on the guard and 
metal mesh of the mask an insulating 
lacquer covers the conductive surfaces. 

The transmitter diagram shows a 
general method of applying the closed - 
circuit switch of the épée. The blade 
and the fencer's body are used as an 
antenna. The battery circuit is closed 
automatically by inserting the body - 
wire plug into the transmitter jack. 
The unit oscillates with the closing of 
the battery switch but radiation is pre- 
vented by the normally closed épée 
switch. The insulated lead in the 
grooved blade is the antenna and 
also the conductor to the closed- circuit 
pointe d'arrêt. The return path to 
ground is through the blade. Thus, the 
tank circuit is shorted and radiation 
prohibited. Opening the switch allows 
instantaneous radiation within micro- 
second limits. 

Frequency is controlled by the tank 
capacitors Cl and C2 and the ferrite 
slug of the tank coil. Experiments with 
identical components in two transmit- 
ters' tank circuits and at peak signal 
output allowed a tuning range from 
500 -800 kc with a minimum of 60 -kc 
separation. 

Transmitter output is low and within 
thq low -power provisions of the FCC 
regulations. Signal -to -noise ratio may 
be increased bÿ running the receiver 
antennas under the tape marking the 
sides of the fencing court. The trans- 
mitters are tuned to dead spots in the 
broadcast band VA avoid interference 
from local stations. 

The receivers are standard broadcast 
sets modified to operate sensitive quick - 
acting plate- circuit relays instead of 
speakers. In electrical épée bouts it is 
a common occurrence to see clean 
thrusts of proper pressure that are too 
fast to operate the indicating circuits. 
For this reason the plate relays feed the 
visual and audible touch and scoring 
indicators through a system of delay 
and hold networks. 

When a touch is made, an alarm 
sounds for 4 seconds or so and the 
scoreboard indicates the combatant 
making the score. The circuits are 
locked out for a few seconds and then 
restored to permit the match to resume. 
The scoreboard automatically resets to 
zero when either side has scored 3 out 
of a possible 5. END 
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solar 
flare 
indicator 

Receiver detects solar storms; 

warns of impending radio blackouts 

By DAVID WARSHAW * 

SUNSPOT maximum, expected in 
the middle of 1957, is going to 
cause a lot of unexpected -and 
freakish -conditions which will 

affect commercial and amateur short- 
wave radio communications and the 
lower television channels. Everyone 
interested in these forms of communi- 
cation is likely to be confronted with 
strange phenomena, for which, in many 
cases, equipment may be blamed. Tele- 
vision salesmen and service technicians, 
especially, may be faced with irate 
customers complaining about ghosts 
from distant stations; shortwave radio 
technicians and amateurs will experi- 
ence sudden radio fadeouts. All these 
unusual conditions will be created by 

s Technical supervisor, American Cable and 
Radio Corp. 

the sunspot maximum which is pre- 
dicted to be the greatest in history. 
An instrument which should be of 
great value during this time is this 
transistorized solar -flare indicator. 

The solar -flare indicator -actually an 
atmospheric radio receiver -is tiny. It 
sets off an alarm at the time of a solar 
flare, indicates the exact instant when 
shortwave communications will fade 
out and even forecasts magnetic and 
ionospheric storms and auroras 26 
hours in advance. 

Flare detection is now a matter of 
increasing importance to solar and 
ionospheric workers. The SEA or Sud- 
den Enhancement of Atmospherics 
method is sufficiently sensitive to detect 
practically all class -2 and class -3 flares 
which occur between sunrise and sun- 

2N35 ALARM 

GOOD EARTH GND 

Fig. 1- Schematic diagram of the solar -flare indicator 
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Layout of indicator parts -all chokes are supported by the heavy wire. 

set. It follows, then, that if a number 
of solar -flare indicators could be well 
distributed in longitude, no major flare 
should pass undetected for lack of 
direct observation. The SEA method 
makes it possible to fix, within narrow 
limits, the times of beginning and maxi- 
mum of a flare. It would, therefore, 
be of great value to solar research if 
a number of these receivers could be 
in operation, in both America and 
Japan, in time for the International 
Geophysical Year of 1957 -58. 

Indicator construction 
A solar -flare indicator (Fig. 1) can 

be built easily at a very small cost. 
The parts are mounted as shown in 
the photograph. Each coil is mounted 
with its axis in a different plane to 
minimize the chances of oscillation. Use 
No. 14 solid- copper plastic -covered wire 
to keep the coils rigid. Do not solder 
the transistor leads -heat will affect 
their quality. Cut each transistor lead 
to about 1/2 inch, which then can be 
fastened neatly under the screws of 
the terminal strips. The coupling of 
Ll and L2 is close and the L2 mount- 
ing must be rigid. The optimum spacing 
between L1 and L2 depends on antenna 
length and the normal setting of the 
gain control and must be determined 
experimentally. Mount the output jack 
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Fig. 2- Receiver calibration chart. 
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with an insulating or fiber washer to 
insulate it from the chassis. 

Provision was made for oscilloscope 
inspection by mounting a pin jack just 
above the onoff switch, connected to 
point A. This is not really necessary 
because the parts, used and mounted 
as shown, should operate within the 
frequency range of 28 to 43 kc, using 
an inverted-L antenna 50 feet long 
(preferably along an east west line) 
and 50 feet high. The calibration chart 
(Fig. 2) proved accurate even when 
parts were interchanged. Unwinding 
the Li slug eight turns provides 30 -kc 
reception with a bandwidth of only 200 
cycles. The 30 -kc setting in New York 
City is ideal since the nearest possible 
interfering frequency is 26 kc, used by 
the Air Force at Marion, Mass., and 
its bandwidth is extended but the 
receiver rejects this completely. 

The very narrow bandwidth of the 
receiver is due to the high -Q ferrite - 
core coils. Only the parts shown should 
be used. The 1,000 -µf 6 -volt dry electro- 
lytic provides a charge discharge time 
constant to keep the current in the do 
amplifier steady between atmospheric 
pulses and to indicate average read- 
ings on the meter. This is also affected 
by the gain control, which could cause 
oscillation when set too high. If oscil- 
lation occurs and the meter goes off 
scale, turn the gain control down and 
flip the switch off, then on again, 
allowing the capacitor to discharge 
itself during the off period. 

For visual inspection of the atmos- 
pheric pulses, an oscilloscope may be 
connected to point A and chassis. The 
scope may also be used for visual align- 
ment with a signal generator when the 
receiver has a very long antenna or 
long indoor lead -in which will increase 
the capacitance across L1 and thus 
lower the frequencies. The antenna 

should be about 50 feet above ground 
and as long as possible. At these low 
frequencies a very small part of a 
wavelength is several hundred feet 
long. A 50 -foot -long inverted -L single - 
wire antenna about 50 feet high (or 
200 feet long with a 500 -µµf series 
capacitor) was used to produce the 
calibration chart. A 250 -µµf capacitor 
across the antenna and ground ter- 
minals, as a dummy antenna, will also 
give the same figures. Every 75 feet 
added to the antenna length will reduce 
the calibration chart frequencies by 
roughly 5 kc. 

At 30 kc atmospheric pulses reach 
approximately 250 peak microvolts per 
meter in daytime and 700 at night 
between latitudes 30 ° and 50 ° ; lati- 
tudes 50° to 90° one -tenth these values; 
10° to 30° twice; 0° to 10° five times. 
These are standard values for receivers 
of 10 -kc bandwidth and vary as the 
square root of receiver bandwidth. The 
batteries should last for years since 
the current drain is less than 1/z milli- 
ampere. Observe the polarity carefully 
-the wrong polarity may ruin the 
transistors. 

Methods of indication 
The receiver (sensitivity 33 µv per 

meter for 25 pamps output) may be 
used to indicate solar flares by the 
0-200-pamp meter built into the unit 
or by an alarm buzzer which may be 
plugged into the phono type jack at 
the top. The alarm system consists of 
an additional transistor and buzzer in 
a small metal container which plugs 
into the solar -flare indicator and can 
be adjusted to sound off at any desired 
meter reading. Records of readings 
and their associated shortwave fade- 
outs are as follows: Feb. 16, 1956, 
at 1808 to 1913 Greenwich time, the 
microammeter showed a sudden rise 
from 40 to 80. On Feb. 18, 1956, 
at 1608 it registered 75. Feb. 19, 
1956, from 1437 to 1600 it registered 
85. March 13, 1956, at 1455 to 1545 
it registered 100. March 15, 1956, at 
1625 to 1700 it again registered 100. 
March 31, 1956, at 1335 to 1410 it. 
registered 80. April i, 1956, at 1416 
to 1500 it showed 75. 

The recording microammeter method 
is best for indication and a running 
record can be kept for future refer- 
ence. This method is quite expensive. 
However, if used, it should be set to 
run at 1 inch per hour. Whether the 
alarm or recorder method is used, either 
may be easily plugged into the unit. 
The switch should be turned on and the 
gain control set to the highest meter 
reading possible at night, but not dur- 
ing a local thunderstorm. The receiver 
will then be ready for any sudden 
increase after sunrise of about 100% 
-which indicates a solar flare. The 
night readings are always two to three 
times higher than the daytime read- 
ing normally, because of better atmos- 
pheric propagation. 

Solar -flare indicators have been used 
by observatories in Europe for several 
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years by both Dr. M. A. Ellison of the 
Royal Observatory, Edinburgh, Scot- 
land, and Dr. Max Waldmeir, of Zurich, 
Switzerland. They contain several pen- 
tode tubes, two stages of amplification, 
voltage regulation and special biasing 
components for constant regulated out- 
put indications. The indicator described 
here has all the important features of 
the European atmospheric receivers 
with the added advantages of a mini- 
mum number of components and a 
large reduction in cost. Since transis- 
tors are highly stable current devices 
and dry cells are a source of regulated 
voltage, they go very well together to 
produce a very simple, highly efficient 
receiver. 

The most important effect of solar 
flares is the improvement by about 
100% of the propagation of radio waves 
from 10-50 kc originating in tropical 
storm centers in the form of atmos- 
pheric pulses. It is now generally 
accepted that the ultra -violet light gen- 
erated in a solar flare produces extra 
ionization layers in the D -layer region 
from which these frequencies are 
reflected. 

In 1937, it was found that propaga- 
tion frequencies from 10 to 50 kc 
improved during a solar flare. During 
the time that 10- to -50 -kc signals are 
improved, the frequencies used for 
overseas communications are useless 
because of the flare effects. In Europe, 
27 kc is used, but in the United States 
we must use 30 kc because of the Air 
Force Station in Marion, Mass. The 
recordings of SEA's are with respect 
to increasing solar -flare classes 1, 2, 
3 and 3 plus. 

The atmospherics on low frequen- 
cies originate in the tropical thunder- 
storms from which we have a continu- 
ous source of surprisingly steady radio 
transmission which furnishes us with 
information of a better nature than any 
other source of radio transmission. The 
level of these atmospheric pulses gradu- 
ally increases at night to let us know 
the receiver is functioning properly and 
is ready to indicate SEA's during the 
daylight hours, thereby simultaneously 
indicating solar flares which cause 
them. 

The conductivity of the ionosphere, or 
the reflection coefficient of the radio 
reflecting layers, is due to its electron 
density which is formed by the action 
of the Sun's ultra -violet light. The elec- 
tron density increases with the height 
of the layer, and the higher frequencies 
are thus better reflected from the 
higher layers. During a solar -flare 
eruption, the lowest (D) layer, which 
is about 50 miles above the earth, 
becomes greatly overionized and stops 
the radio signals trying to reach the 
higher E and F layers. This increase 
in electron density, however, makes a 
better reflecting layer for the very 
low frequencies, while at the same time 
absorbing most of the energy of the 
higher frequencies used for overseas 
communications. 

The concentration of the increased 
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density is somewhat proportional to 
the decrease in signal strength. That is, 
when the signal is only one -tenth its 
normal strength, the increased density 
is 10 times. The higher frequencies 
are thus suddenly absorbed, while the 
very low frequencies are enhanced just 
as suddenly as the flash of ultra -violet 
from the solar flare occurs. 

The return of signal strength to nor- 
mal is a much slower process and is 
probably due to some of the free elec- 
trons recombining with positive ions 
and neutral atoms forming negative 
ions and slowly returning the layers to 
normal density. Sometimes the return 
to normal density of the D region may 
take an hour, depending upon the size 
and intensity of the flare. 

During the sunspot maximum years 
of 1957 and 1958, shortwave fadeouts 
(SWF) from solar flares may occur 
as often as a few times during a single 
day. The simultaneous effects are most 
severe at the subsolar point, which is 
the noon location, or where the sun is 
overhead. Although shortwave fade- 
outs are temporary blackouts of long - 
distance communication, intense flares 
also cause charged particles to shower 
the ionosphere a day later. This, in 
turn, results in magnetic storms, 
ionospheric storms and auroras. This 
latter, or prolonged, effect is most 
harmful to communications. 

It is, therefore, very important and 
useful to the communications industry 
to know beforehand the possibility of 
such prolonged conditions. When this 
knowledge is obtained a day in advance, 
arrangements can be worked out for 
rerouting radio traffic. Prediction of 
prolonged fadeouts depends largely 
upon the location and intensity of a 
solar flare. Class -3 flares, which are 
within 45° of the solar central merid- 
ian, are certain to cause prolonged 
radio fadeouts 26 hours later. 

In summarizing, the solar flare not 
only emits wave radiation with imme- 
diate effects but it also emits particle 
radiation with delayed effects because 
of slower travel speed. The charged 
particles or corpuscles blown off during 
a flare may be due either to electro- 
magnetic forces or the terrific pres- 
sures of the flare's ultra -violet radia- 
tion. They influence the Earth's mag- 
netism by setting up great currents of 
electricity, causing magnetic storms 
and brilliant auroral displays extend- 
ing from the north and south polar 
regions sometimes (in exceptional 
cases) as far as the Equator. 

Solar flares are usually associated 
with shortwave fadeouts in the fre- 
quency spectrum of 5 to 20 mc, and 
bursts of radio noise in the much higher 
spectrum of 50 to 250 mc. At 1420 mc 
or about 21 cm, the radio noise from 
interstellar space has recently pre- 
sented new views of our universe, far 
beyond the visual range of our largest 
optical telescopes. The frequency of 
hydrogen in space, 1420 mc, emitted 
from the flares of the other myriads of 
"radio stars" besides our Sun, makes it 

ELECTRONICS 

possible for new maps of the universe 
to be plotted. This has opened up great 
new avenues of investigation into 
radio astronomy. 

Solar flares are flashes of ultra -violet 
radiation exploding on the Sun with 
forces much greater than millions of 
hydrogen bombs. The amount of ultra- 
violet radiation and corpuscular energy 
that a flare gives off are beyond imagin- 
ation! While we can intercept less than 
a billionth part of its total radiation 
in all directions into space, its effects 
indicate an astonishing quantity of 
power. 

Large flares last longer than small 
ones and are more apt to cause a black- 
out of overseas radio communications. 
The smaller flares can be detected only 
by hydrogen filters used in telescopes. 
They are seen frequently in the solar - 
flare patrol work of a number of observ- 
atories. These flares appear without 
warning, constituting the greatest form 
of solar disturbance known. Within a 
few minutes they often spread out to 
cover an area of billions of square 
miles, sometimes lasting an hour. 

Parts for solar -flare indicator 
2- 270,000 -ohm 1/2 -waft resistors; 1- 25,000 -ohm po- 
tentiometer; 1 -.001 (disc), I -I (metallized paper), 
I -1,000 µf (6 -volt electrolytic), capacitors; 3 -2N35 
transistors; I -IN34A diode; I -coil (LI), 60-130 mh 
(J. W. Miller 6324 width -linearity coil or equiva- 
lent); 3 -coils (L2, L3, L4), 50 mh, 110 ohms, 75 ma 
(J. W. Miller 6310 or equivalent); 2 -1.5 -volt size -D 
cells; I- double cell holder; I- output jack and 
insulating washers; 1- meter, 0 -200 Ramps; 1-dpst 
switch; 2-5- terminal barrier strips; 2 -.binding posts; 
I -box. 

Parts for alarm system 
I- 15,000 -ohm potentiometer; I -2N35 transistor; I- 
phone jack; 1- 22.5 -volt battery; 1- filament trans- 
former; 1-6-volt buzzer; I- relay, 115 volts ac, 2 ma 
or less (Sigma 4F or equivalent). 

The class -3 -plus type of flare emits 
a spectrum of white light for a few 
minutes while the flare is at its bright- 
est and can be seen with an ordinary 
telescope -when an observer happens 
to be watching at the time, which is 
rare. However, a solar -flare indicator 
detecting such an intense type of flare 
would be extremely useful so that it 
would be possible to know when to 
observe with an ordinary telescope. 

During the sunspot maximum of 
1937, there were shortwave radio fade- 
outs of several days' duration. In that 
same year great magnetic storms and 
earth currents affected the cables under 
the ocean and the telephone and tele- 
graph service over long lines as well. 
Sunspot magnetic polarities are the 
same on alternate sunspot cycles - 
approximately every 20 years. Since 
the sunspot magnetic polarities will be 
the same in 1957 as they were in 1937, 
it should prove very interesting to 
science and the radio industry to see 
what will happen during the coming 
sunspot maximum. 

Those who would like to pursue the 
subject of sunspots and radio com- 
munications further are recommended 
to the new book The Sun and Its Influ- 
ence by Dr. M. A. Ellison (Macmillan 
& Co.). END 
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new 
WORLD'S LARG- 
EST antenna for receiving 
TV broadcasts may well be 
this 26 -foot parabola at 
Ventnor, N. J. It was erect- 
ed by Jerrold Electronics of 
Philadelphia for experiments 
in cooperation with the 
South Jersey Cable Co., a 
community antenna system 
serving Ventnor. Signals 
from the big dish are fed 
into the community antenna 
system and piped into sub- 
scribers' homes. The visible 
portion of the antenna is ac- 
tually plywood and steel; 
the actual reflecting surface 
is of thin wire mesh. Signals 
are picked up by a folded 
dipole in the focus. A small 
reflector shields it from sig- 
nals other than those from 
the parabola, thus maintain- 
ing sharp directivity. The 
antenna is so mounted that 
it can be tilted to take ad- 
vantage of the horizontal 
propagation angle. 

NEW 9 -VOLT BATTERY that looks like a flash- 
light cell, the VS300 contains seven mercury cells, with a 
life, when used with transistor receivers, much longer than 
that of dry cells of many times their bulk. Like all mercury 
batteries, shelf life is very long compared with that of small 
dry cells, making this battery especially useful for transistor 
equipment intended for occasional use over long periods. 
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NOT A POTENTIOMETER, 
this little unit is a complete hearing aid, 
designed to fit into the ear. The mercury 
cell at left fits into the open space under 
the molded earpiece. There is no on-off 
switch; the aid is turned on by inserting 
the cell. Unlike some other ultraminia- 
ture hearing aids, this device does have 
a volume control. It is seen as a narrow 
light strip under the open space -actually 
the circular rim of the control. The arm 
can also be seen on close inspection. The 
volume control renders this aid suitable 
for cases of mild as well as moderate 
hearing impairment. 

AN INSIDE VIEW of the RCA 
Victor personal portable TV described in 
schematic form on pages 48 and 49 of our 
June issue. Sliding the vertical chassis 
back and to the side gives a better view 
of the components mounted around the 
rectangular picture tube, as well as of the 
chassis bottom itself. The kinescope, an 
8DP4, provides a 36- square -inch picture. 
The set uses a large proportion of multi- 
ple- purpose tubes and some interesting 
new circuitry, which permit the comple- 
ment of 10 tubes (plus kinescope) 4 crys- 
tals, 1 tube rectifier and a double -purpose 
selenium rectifier to perform no less than 
24 tube functions. 
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TEST INSTRUMENTS 

what test gear is needed? 
What equipment is indispensable to the new 

service shop operator -what items merely 

convenient? This article gives the answer 

By MATTHEW MANDL * 
TELEVISION CONSULTANT 

THE technician starting out in tele- 
vision and radio servicing is con- 
fronted with the problem of obtain- 
ing test instruments. Since few 

beginners can afford a complete line 
of test equipment, they usually pur- 
chase only the items most urgently 
needed and then add to them as their 
business grows. Hence, these questions 
are most often asked by the newcomer 
in the servicing field: 

1. What equipment shall I buy first? 
2. How much should I spend for each 

piece of test equipment? 
3. Which equipment will be outmoded 

first? 
4. Are kits worth building? 
5. How difficult is it to use the equip- 

ment? 
6. How often must worn -out equip- 

ment be replaced? 
It is significant that these questions 

embrace only test equipment and not 
some of the other prerequisites for 
rapid troubleshooting. In addition to 
test equipment the technician needs a 
workbench and the mechanical aids of 
the trade -a soldering iron, pliers, cut- 
ters and other hand tools -as well as a 
general stock of resistors, capacitors, 
tubes, hookup wire and soldering lugs. 

Thus, the newcomer should have a 
long -range project, not only with 
respect to the accumulation of test 
equipment, but also to the other acces- 
sories required, including radio com- 
ponents. It is time -consuming when 
trouble has been diagnosed but the 
receiver must be put aside until a trip 
is made to a parts distributor for 
capacitors or resistors. 

The voltmeter 
The most important and basic item 

necessary in a service shop is some 

*Author, Mandl's Television Servicing. 

1- Triplett model 631 is a combined 
vacuum -tube voltmeter and volt -ohm 

meter. 

2- Philco 8300 oscilloscope amplifier. 

3- Tripplett Model 3441 oscilloscope. 
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sort of voltmeter, or rather a multi - 
meter for flexibility in testing. Multi - 
meters fall into three general cate- 
gories : the multitester, the 20,000 - 
ohms- per -volt meter and the vacuum - 
tube voltmeter. 

The cheapest type multimeter, the 
so- called " multitester," usually uses a 
1,000- ohms -per -volt meter movement 
and has a scale for reading direct cur- 
rent. It has serious limitations because 
of its low ohms -per -volt rating. While 
this instrument gives fairly accurate 
readings for many voltages, it will 
often load a circuit under test because 
of its low internal resistance. Thus, it 
is not useful for accurate measurements 
in many television circuits. A 1,000 - 
ohms- per -volt meter, for instance, has 
a resistance of 5,000 ohms on its 5 -volt 
scale and, if 5 volts is to be read across 
a 5,000 -ohm resistor, inaccurate read- 
ings will be obtained. Since the meter 
resistance of 5,000 ohms shunts the 
resistor across which the voltage is 
read, the current through the resistor 
divides between itself and the meter 
resistance. Hence, only one -half the 
normal current flows in the resistor, 
and the voltage drop is about half the 
actual drop across the resistor under 
normal operating conditions. 

The resistance range of the inexpen- 
sive multimeter is also limited, since 
resistance values above 50,00G ohms 
are on a very crowded scale and diffi- 
cult to read. Hence, the resistance read- 
ing accuracy of this instrument is 
confined primarily to lower -value resist- 
ances and not useful for measurements 
in the megohm ranges. 

The current- reading scale of the 
multitester is useful and in this respect 
it has an advantage over most vtvm's 
which do not generally include a cur- 
rent- reading circuit. Most experienced 

technicians, however, are reluctant to 
take current measurements when serv- 
icing receivers because this requires 
opening a circuit to insert the milliam- 
meter. 

The 1,000- ohms -per -volt tester, being 
relatively cheap, is often purchased as 
the initial piece of test equipment by 
the newcomer in the field. Unlike the 
vtvm, it is self- contained and does not 
need to be plugged into the ac line. 
Thus, though necessity demands the 
purchase of an inexpensive meter, such 
an instrument will still be useful even 
though one higher -priced is purchased 
later -it is portable and useful for con- 
tinuity checking and checks voltages 
and resistances within its limitations. 

The 20,000- ohms -per -volt meter 
A better instrument, and one which 

falls midway in price between the mul- 
titester and the vtvm, is the 20,000 - 
ohms- per -volt meter. Its basic micro - 
ammeter movement is more sensitive 
and the voltmeter circuit presents a 
much higher impedance when making 
voltage checks. Hence, there is much 
less loading effect with the 20,000 -ohms- 
per -volt meter as compared to the 1,000 - 
ohms- per -volt unit (a ratio of 20 to 1) . 
On the 500 -volt scale, for instance, this 
meter has a resistance of 10 megohms 
as compared to only 500,000 ohms for 
the cheap multitester. For higher volt- 
age scales, it actually has a higher 
input resistance than the vacuum -tube 
voltmeter. 

The vtvm 
The vacuum -tube voltmeter is the 

most popular instrument in use among 
service technicians. It has an input 
impedance of approximately 10 meg- 
ohms which remains constant for any 
voltage scales used and hence has negli- 
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gible loading effect for reading volt- 
ages across most resistors found in 
television and radio receivers. It is 
also superior to other multimeters with 
respect to its ohmic range, giving fairly 
accurate readings up to 1,000 megohms. 
The primary disadvantage is that it has 
to be plugged into the ac line. (It is now 
possible to buy several completely port- 
able battery- operated vtvm's. -Editor) 
A secondary disadvantage is, perhaps, 
the absence of a milliammeter scale in 
most of these. 

The average- or medium -priced 
vtvm uses the vacuum -tube voltmeter 
principle on only the dc scale, with the 
ac scale usually consisting of an ordi- 
nary ac voltmeter. Higher -priced in- 
struments can be purchased, however, 
which also use the vacuum -tube volt- 
meter principle in the ac voltage ranges. 

If the technician has enough money 
to purchase the more expensive type, 
it would be preferable to do so. If, 
however, the lower -priced vtvm is 
bought, the lack of the vtvm principle 
on the ac scale need not concern him 
too much, because the instrument will 
still have many more applications than 
would an ordinary multitester. A vtvm 
capable of reading peak -to -peak volt- 
ages for an analysis of TV waveforms 
is useful, but can be foregone tem- 
porarily if enough money is not avail- 
able. Peak -to -peak voltages can be read 
with an oscilloscope, since the latter 
can be calibrated. 

All the multimeters discussed have a 
long, useful life and there is little 
chance of their being outmoded. Acces- 
sories for extending the range of the 
instrument can be acquired after the 
instrument has been purchased. A high - 
voltage probe, for instance, is useful for 
checking the second -anode voltages of 
television receivers. When a probe is 
purchased, it should be one which 
extends the voltage range of the meter 
to at least 30,000 so that the second - 
anode voltages of color television 
receivers can be checked. Diode probes 
can also be acquired, permitting the 
instrument to be used for measuring 
rf voltages, which also makes it use- 
ful for rf signal tracing. 

Tube checkers 
The second most important item to 

be acquired is a tube checker. There 
are two general types of tube checkers: 
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emission and transconductance. The lat- 
ter will evaluate a tube's characteristics 
more accurately but is more expensive. 
The emission type will, however, give 
a fairly good evaluation of perform- 
ance for more than 90% of tubes. 

It has been my experience that a 
tube checker should not always be 
relied upon completely since it does 
not subject the tube to the operating 
potentials and signal frequencies as 
those encountered in actual circuitry. 
If there is any doubt regarding the 
reliability of a given tube, a new tube, 
known to be good, should be substi- 
tuted for the suspected one. 

Tube checkers are useful for giving 
an immediate indication of whether a 
filament is open and whether the emis- 
sion (or transconductance) falls within 
an acceptable range. 

Unlike the multimeters, the tube 
checker becomes outmoded within a 
short interval because of the constant 
stream of new tube types manufac- 
tured. The better tube -checker manu- 
facturers furnish new roll charts to 
update testers. When purchasing a 
tube checker, the technician should 
ascertain whether the manufacturer 
has established such a policy. 

The emission type tube checker, 
being less expensive than the trans - 
conductance kind, has been purchased 
in greater numbers. If the newcomer 
can afford the additional cost of the 
transconductance type, it should be 
preferred. 

The oscilloscope 
The oscilloscope is a most useful tool 

for troubleshooting and analyzing tele- 
vision receivers and should be the third 
item on the new service technician's 
list. If, however, the newcomer to the 
servicing field initially intends to serv- 
ice such items as radios, record 
changers, etc., but not TV receivers, 
he can dispense with the oscilloscope 
and instead get a signal generator - 
normally the fourth important item 
for the TV technician. 

Oscilloscopes come in a variety of 
models, ranging from the very inex- 
pensive kits to the extremely high - 
priced laboratory instruments. The 
oscilloscope, because it gives a visual 
indication of the signal waveform in 
a circuit, is extremely useful in signal 
tracing, observing waveform defects 

and making peak -to -peak voltage read- 
ings. 

The degree of flexibility built into an 
oscilloscope is related directly to its 
cost. If an oscilloscope has a high 
degree of sensitivity, as well as oper- 
ating at very high video frequencies, 
the cost will be much higher than one 
of more limited ability. 

Virtually all oscilloscopes check tele- 
vision sweep waveforms, since only 60 
and 15,750 cycles are involved. The 
accuracy of the reproduced waveform, 
however, depends on the frequency 
response of the oscilloscope because of 
the harmonic content of the waveforms 
involved. Sawtooth and rectangular 
waveforms have harmonic frequencies 
ranging up to the 10th and 15th har- 
monics. If these upper frequencies are 
not reproduced faithfully, the wave - 
shape indicated on the face of the 
scope will not be a true representation 
of the actual waveshape in the circuit. 

With the growth of color television, 
it will be increasingly necessary for the 
oscilloscope to be capable of testing 
waveforms having frequencies up to 
4 mc. (The burst frequency is 3.58 mc 
and it will often be desirable to ascer- 
tain whether this burst frequency is 
present in the color -burst afc system. 

If a more expensive unit cannot be 
bought, the technician will still find 
that inexpensive oscilloscopes save con- 
siderable time and are a big help in 
troubleshooting. If at a later date a 
more expensive scope is desired, the 
lower -priced oscilloscope can be traded 
in for a better one or it can be modi- 
fied by rewiring the circuits. 

Often manufacturers make available 
accessories which can improve the 
instrument or extend its range, just as 
with the diode probes and high -voltage 
probes available for vtvm's. A limited - 
frequency -range oscilloscope can also 
be improved in this manner by using 
the accessory manufactured by Philco, 
known as the model 8300 Wideband 
Oscilloscope Amplifier. This device 
replaces the vertical amplifier of a low - 
priced scope and extends fts range for 
a frequency response of from 20 cycles 
to 4.5 mc. 

Signal generators 
The fourth most important item in 

terms of acquisition is an rf signal 
generator, useful for alignment as well 
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as being a signal source for signal 
tracing. If servicing is confined to 
radios, an inexpensive signal generator 
can be bought which will cover only 
the if and rf ranges involved in radio 
reception. But since it is almost a cer- 
tainty that the beginner who starts out 
with just radio servicing will even- 
tually go into TV, it would be prefer- 
able to acquire a signal generator 
which can be used for both. 

In signal generators, the most impor- 
tant consideration is accuracy. Unless 
the signal generator can be calibrated 
accurately, its usefulness for align- 
ment purposes will be impaired. A sig- 
nal generator which produces a single 
signal is useful in television repairs 
not only for signal tracing, but also 
for producing a marker; in this appli- 
cation it is used in connection with a 
sweep generator. A sweep generator 
permits observing the overall band - 
pass characteristics of rf or if ampli- 
fiers and the marker generator indi- 
cates the exact frequency at any 
particular point along such a response 
curve. The sweep generator should 
have a substantial flat output for its 
entire sweep range! Accuracy of fre- 
quency in the sweep generator is not 
important. The marker generator takes 
care of rf or if alignment accuracy. 

Since both the single -signal and 
sweep generators are necessary for 
expediting alignment, both will even- 
tually have to be acquired. Initially, 
however, the single -signal or marker 
generator can be purchased. 

If color television servicing is to be 
undertaken, the eventual purchase of 
a color bar generator as well as a dot 
bar generator is strongly recommended. 
The color bar generator will aid in 
checking and aligning the color cir- 
cuits of a television receiver; the dot 
bar generator aids in establishing the 
proper convergence and vertical and 
horizontal picture linearity. Since the 
NTSC color system is now the accepted 
standard, the generators acquired for 
servicing color receivers should run 
little danger of being outmoded in the 
foreseeable future. 

The dot bar generator can also be 
used for linearity adjustments of 
black- and -white receivers. Cross -bar 
generators are available for use exclu- 
sively with black- and -white receivers, 
but their purchase is not recommended 

for the initial test equipment collection. 
It is better to wait until a dot bar 
generator can be procured because it 
is not only useful for linearity align- 
ment on black- and -white receivers but 
can also be used for convergence and 
linearity adjustments in color receivers. 

Until the time such a generator is 
obtained, severe cases of nonlinearity 
in television receivers can be adjusted 
by judging the general appearance of 
objects in the scene as the linearity con- 
trols are adjusted. (A fairly accurate 
adjustment of the vertical linearity can 
be made by throwing the vertical hold 
slightly off until the picture rolls. Then 
observe the blanking bar as it moves 
up or down the picture. The linearity 
is adjusted until the bar has the same 
thickness as it rolls up the screen. If 
the bar is thicker at the bottom of the 
screen than at the top (or vice versa), 
it indicates incorrect vertical linearity. 
Adjusting the height as well as the 
vertical linearity control will usually 
result in fairly satisfactory vertical 
linearity. If the drive control is 
adjusted right below the point where 
left -hand stretch or center compres- 
sion occurs, horizontal linearity will 
be satisfactory after the picture has 
been adjusted to just fill the mask 
horizontally.) 

Other generators, on occasion, find 
useful applications in servicing. The 
audio signal generator, for example, 
can be used for signal tracing in the 
audio amplifier stages of receivers and 
audio systems. Some rf signal genera- 
tors have an external connection 
whereby the 400 -cycle frequency is 
available for test purposes. The audio 
signal generator is useful, however, 
where additional frequencies are re- 
quired for frequency- response checks 
and other related work. 

Audio generators which hale a 
square -wave as well as a sine -wave out- 
put will be found more useful since the 
availability of a square wave is of 
some use in signal substitution prac- 
tices in TV sweep- circuit servicing. 

Capacitor checker 
A capacitor checker is a useful 

instrument since both the capacitance 
and leakage (power factor) of a sus- 
pected bypass, coupling or filter capaci- 
tor can be evaluated immediately. 
Because the capacitor checker usually 
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TEST INSTRUMENTS 

is less expensive than some of the other 
equipment, it can be purchased at any 
time the money is available. 

Many service technicians dispense 
with a capacitor checker and replace 
any capacitors which indicate an appre- 
ciable leakage as determined by an 
ohmmeter check. If an ohmmeter check 
fails to disclose the trouble, a new 
capacitor is substituted. There is no 
question, however, that a capacitor 
checker will save time and give a more 
reliable test than otherwise possible. 

Test equipment kits 
Several companies produce a variety 

of test equipment which comes unas- 
sembled and must be constructed by 
the purchaser. Such kits, of course, 
cost much less than the completely 
wired and assembled versions and hence 
afford a considerable saving to the 
technician who has time to build his 
own equipment. For the most part, such 
test equipment is of excellent design 
and many thousands of kits have been 
giving excellent service for many years. 

By assembling these units, the tech- 
nician becomes familiar with the cir- 
cuitry of the equipment as well as the 
physical layout on the chassis. Hence, 
he is in a better position to service the 
test equipment when trouble occurs. 

When such kits are properly con- 
structed, they perform as well and as 
efficiently as the prewired units avail- 
able from wholesale houses. Virtually 
all kits come with exceptionally clear 
and complete wiring instructions giv- 
ing both schematic and layout versions 
of the complete unit. Printed circuit 
boards in most of the newer kits save 
considerable time in wiring up the unit. 

Perhaps the only disadvantage with 
the completed kit is that it has less 
trade -in value than a standard -name 
product. Other than this minor draw- 
back, however, the kits offer some 
excellent pieces of test equipment at 
a price considerably lower than for a 
completed item. Since many kit manu- 
facturers have several models avail- 
able for any particular item, the pur- 
chaser can select the one which gives 
him the most usefulness for his money. 

Another advantage of instruments in 
kit form is that they may be assembled 
during periods when business is slow. 
Thus servicing time is not lost and dead 
periods are made productive. END 

4- Simpson Genescope, model 480, com- 
bines AM marker generator with crystal 
calibrator, FM generator and oscillo- 

scope. 
5- Hickok 630 TV voltage calibrator. 
6 -RCA WR -39C TV calibrator- instru- 
ment can be used as a marker generator. 
7- Hickock model 695 sweep generator. 
8 -The RCA WA -44A audio signal gen- 

erator. 
9- Philco color bar and dot bar gene- 

rator. 
10- Simpson 383 capacitor leakage 

tester. 
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TEST INSTRUMENTS 

Two -Way Instrument 
Checks TV's and Radios 

PROVIDING a number of useful 
functions around the service shop 
or home workshop, this unit is 
a combined af-rf signal tracer 

and af signal generator in a small case 
which fits in a coat pocket. The unit 
is entirely self- contained. It's only 
source of operating power is a small 
15 -volt hearing -aid type battery which 
will last just for about its shelf life. 

The device (see diagram) con- 
tains a single 2N107 p -n -p transistor 
used as a single -stage grounded -emitter 
amplifier. A subminiature transformer 
(Stancor UM -110) couples the ampli- 
fied signal in the 2N107 collector cir- 
cuit to an external load such as a pair 

Semiminiature device is both af-rf 
signal tracer' and af signal generator 

By JOHN POTTER SHIELDS 

of headphones. This transformer per- 
forms another important function: 
When the selector switch is thrown 
to the signal- injector position, the 
transformer secondary is switched into 
the 2N107 base circuit, making the 
entire circuit an audio -frequency os- 
cillator. In this case, the generated 
audio voltage appears across the 
PHONES terminals. When the selector 
switch is thrown to the signal -trace 
position, the base of the 2N107 is 
switched from the transformer sec- 
ondary to the input terminals. The unit 
can now be used as an audio signal 
tracer. An external crystal diode, such 
as a type 1N34, can be placed in series 

with the hot input terminal to turn 
the unit into an rf signal tracer useful 
for following a signal through the rf 
sections of a receiver. 

The instrument can also be used as 
a code -practice oscillator by placing 
a key in series with the phone leads 
and switching the unit to the signal 
injection position. 

The entire unit was built into a 
standard Bud Minibox which meas- 
ured 5 x 21/4 x 21/4 inches. Most of the 
circuit components were placed on a 
fiber mounting board which was 
mounted on 1/2-inch standoffs inside 
the box. 

To conserve space a subminiature 
transformer was used. It was easily 
mounted on the underside of the fiber 
mounting board with a drop of Duco 

Servicing a TV set with this versatile device. 

58 RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Device has neat, balanced appearance. 

Internal construction of the unit. 

cement and its leads soldered directly 
to the various components. A cheaper, 
but somewhat larger, transformer such 
as the UTC SO -3 will work just as well. 
I found that a standard "garden -vari- 
ety" output transformer would work 
properly in this circuit. 

The battery can be easily mounted 
by two stiff wires directly attached to 
its terminals. Due to the extended bat- 
tery life it was felt that a battery 
holder would just take up space and 
add to the cost of the unit. Be sure to 
observe proper battery polarity. While 
I used a 15 -volt battery, the unit will 
operate properly on a battery voltage 
as low as 3. O ther transistors such 
the the types CK721, CK722, 2N34, etc., 
will be just as satisfactory. 

A transistor socket was used in 
the construction of the original 
model, but the transistor can be sol- 
dered directly into the circuit. How- 
ever, there are several advantages in 
using sockets to mount transistors. 
First, they can be easily inserted and 
removed from the circuits. Second, 
sockets protect the transistor from 

2NI07 
SIG INJECTOR 

J B 

S16 TRACE 

V 
PHONES 

Schematic diagram of the instrument. 

AUGUST, 1956 

excessive heat during soldering, as the 
transistor need not be installed until 
all connections have been made to the 
socket. Third, if sockets are used, the 
rather fragile leads of the transistor 
will not be damaged by continually 
being soldered into and removed from 
various experimental setups. If soldered 
directly into the circuit, the leads 
should be kept at least % inch long 
and held tightly with a pair of long - 
nose pliers when being soldered. The 
pliers act as a heat sink, conducting 
heat away from the transistor. 

Once the unit is finished it is a 

TEST INSTRUMENTS 

simple matter to get it operating 
properly: Set the selector switch to 
the signal- injector position and connect 
a set of phones to the PHONES termi- 
nals. If all is in order a tone should 
be heard in the phones. If no tone is 
heard, it means probably that the 
transformer windings are not properly 
phased. To correct this, simply reverse 
either the primary or secondary con- 
nections to the transformer. Since the 
circuit is not at all critical with respect 
to components, no other trouble should 
be encountered. 

When used as a signal tracer, this 
device will trace an audio signal 
through the audio and detector stages 
of a radio or TV receiver. For example, 
it is necessary merely to ground the 
common input probe to the set being 
checked, and then touch the hot probe 
to the grid and plate of the suspected 
stage. As the hot probe is moved from 
grid to platg, the signal should increase. 
If a signal is heard on the grid but 

Parts for versatile checker 
117,000 -ohm 1/2-watt resistor; I- 0.1 -1f capacitor; 
1-- -2N107 transistor; I -15 -volt hearing aid battery; 
I.-transformer, primary impedance 20,000 ohms, 
secondary 1,000 ohms (Stancor UM -110 or equiva- 
lent); I. -spdt switch; I -spst switch; 4- insulated 
tip jacks; I -small box (Bud Minibox CU -2104 or 
equivalent; I- mounting board. 

not on the plate of the stage, some 
component in the stage is defective. 
The same procedure can be followed to 
determine if the sweep circuits of a 
TV receiver are functioning properly. 

By adding a crystal diode to the 
input of the device, it can be used 
to trace an rf signal through a receiver. 
If desired, the crystal diode can be 
permanently wired with a switch to 
throw it in or out of the circuit. 

This instrument can also be used 
to inject a signal into a circuit under 
test. In this case its output can be 
fed into a receiver, starting at the plate 
of the output tube, and working back 
until the signal is lost. In this manner, 
the faulty stage can be isolated. END 

.........................,.,,..,......:..,...,.<.....,,,.,.::ï.:r i:<:;::»>::::::>:<:;::::>:::::»:::::;z.;:::::_::;::;:::;:::;::>:::;;:s::;:::.>.:::::::;::; .:: ::<:,: ::,;^?"r.:::::::;:::: 8::::::- 

In the September RADIO -ELECTRONICS 

Tube -Tester Settings 

For New Type Tubes 
New tubes arrive long before the checker manufacturer makes up data 
charts for them. Learn how they can be tested. 

Speech -Music Discriminator 
Build This Hi -Fi Listener's Commercial Killer 

{:3 

Reserve your copy at the newsstand EARLY! 
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H EATH KIT® 
... world's finest 

electronic equipment 
in kit form 

MODEL MM -1 

VOM 

MODEL M -1 

HANDITESTER 

MODEL V -7A 

VTVM 

O Heathkit ETCHED CIRCUIT [COLOR TV, 
5" 

OSCILLOSCOPE KIT 
Amplifier response essentially flat (+2 db -5 db) from 5 me 
down to 2 cps without extra switching. Sweep oscillator allows 
single -cycle observation up to 500,000 cps, and will sync signals 
even higher. Uses etched metal circuit boards. 
Push -pull vertical and horizontal amplifiers - 
built in peak -to -peak calibrating source -step 
attenuated input -preformed and cabled wiring 
harness. A professional scope ideal for color TV 
work in the lab or service shop. 11-tube circuit 
features 5UP1 CRT. 

O Heathkit ETCHED CIRCUIT 
5" 

OSCILLOSCOPE KIT 
The 0M -1 has many big scope features, including 5 ", 5BP1 cath- 
ode ray tube, and yet it is priced reasonably. Features etched 
metal circuit boards. Incorporates 3 step input attenuator- 
phasing control -built -in peak -to -peak voltage 
calibrator -and push -pull vertical and hori- 
zontal $4950 amplifiers. Vertical amplifier flat within 
±3 db from 2 cps to 200 kc. Sweep circuit func- 
tions from 20 cps to 100,000 cps. An excellent 
general purpose scope for service shop or lab. 

MODEL 0.10 

$695° 
Shpg. Wf. 

21 Lbs. 

MODEL OM-1 

Heathkit ETCHED CIRCUIT 

3" OSCILLOSCOPE KIT 
Has many of the features of the Model 0M -1, 
physical size for portability, and for use in the 
Employs etched metal circuit boards. Vertical 
frequency response within ±3 db from 2 cps to 
200 kc. Sweep generator operates from 20 to 
100,000 cps. The 8 -tube circuit features a type 
3GP1 cathode ray tube. Measures only 91/2" h. 
x 612" w. x 11;/4" d. 

Shpg. Wt. 
21 Lbs. 

yet is smaller in 
home workshop. 

MODEL OL1 

$2950 
Shpg. Wt. 

14 Lbs. 

Heathkit 20,000 OHMS /VOLT 

VOM KIT 
Requires no external power. Sensitivity is 20,000 ohms /v. DC 
and 5,000 ohms /v. AC. Black Bakelite case-41/2' 50 ua. meter - 
I % precision resistors. AC and DC ranges are 
0 -1.5 5, 50, 150, 500, 1500, and 5000 volts. 
Direct current ranges are 0 -150 ua., 15 ma., 150 
ma., 500 ma., and 15 a. Resistance multipliers 
are X1, X100, and X10,000. DB range from 
-10 db to +65 db. Especially valuable in port- 

able applications. 

MODEL MM -1 

$2950 
Shpg. Wt. 

6 Lbs. 

Heathkit HANDITESTER KIT 
This compact model easily slips into tool box, glove compart- 
ment, or coat pocket. Valuable as "extra" instrument in service 
shop, and ideal for the home experimenter. 
Very popular with appliance repairmen, and 
electricians. Measures AC or DC voltage at 
0 -10, 30, 300, 100, and 5000 volts. Direct cur- 
rent ranges are 0 -10 ma., and 0 -100 ma. At- 
tractive black Bakelite case. 

MODEL M.1 

$14,5 
Shpg. WI. 

3 Lbs. 

Heathhit ETCHED CIRCUIT VACUUM TUBE 

VOLTMETER KIT 
The V -7A is used in scientific laboratories, technical schools, 
service shops, ham shacks, and in the home workshop. Features 
200 ua. meter, 1% precision resistors,.and etched metal circuit 
board. Measures DC voltage, ACV (rms), AVC (peak -to- peak), 
and resistance. AC (rms) and DC voltage ranges are 0 -1.5, 5, 15, 
50, 150, 500, and 1500 volts. Peak -to -peak MODEL V 7A 
ranges are 4, 14, 40, 140. 400, 1400, and 4000 
volts. Ohmmeter ranges provide multipliers of 24 50 
XI, X10, X100, X1000, X1OK, X1OOK, and X 
1 megohm. DB scale also provided. 11 megohm 
input impedance. 

Shpg. Wt. 
7 Lbs. 

NEW Heathkit PROFESSIONAL RADIATION COUNTER KIT 
Modern circuit design for maximum 
sensitivity and reliability. 
Employs 900 volt Bismuth tube in beta/ 
gamma sensitive probe. 

Both visual and aural indicators for 
radiation level. 

This radiation counter features ranges of 0 -100, 600, 6000, and 
60,000 counts per minute and 0 -.02, .1, 1, and 10 milliroentgens 
per hour. The probe uses a 6306 Bismuth tube. 
The 5 -tube circuit employs a 41/2', 200 ua. meter, 
calibrated in cpm, and mR /hr. Also aural sig- $7995 
nal provided from panel- mounted speaker. 
Simple to build from the instructions supplied, 
even for a beginner. 

MODEL RC -I 

Shpg. Wt. 

8 Lbs. 

HEATH COMPANY A Subsidiary of Daysfrom, Inc. BENTON HARBOR 20, MICH. 
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Heathkit 
PROBE KITS 

ETCHED CIRCUIT 
PEAK -TO -PEAK 
No. 338 -C. $5.50 
Shpg. Wt. 2 Lbs. 

Use to read peak - 
to -peak voltages on 
DC scale of 11- nlegohm 
VTVM. Read direct 
on VTVM scales from 
Skcto5mc. 

ETCHED CIRCUIT RF 

No. 309 -C. $3.50 
Shpg. Wt. 1 Lb. 

Use with any 11 
megohm VTVM for RF 
measurements up to 
250 me with 10% 
accuracy. Employs 
etched circuit. 

30,000 VOLT D.C. 
HIGH VOLTAGE 
No. 336. $4.50 
Shpg. Wt. 2 Lbs. 

Use to measure high DC 
voltage with VTVM. 
Precision multiplier 
resistor mounted inside 
plastic probe. Multiplication 
factor of 100 on Heathkit 
11- megohm VTVM. 

PROBES 
FOR VTVM 

PROBES FOR SCOPE 

LOW CAPACITY 
No. 342. $3.50 
Shpg. Wt. 1 Lb. 
Low capacity probe 
prevents circuit loading. 
Features variable 
capacitor for correct 
impedance matching. 
Ratio of attenuation 
can be controlled. 

SCOPE DEMODULATOR 
No. 337 -C. $3.50 
Shpg. WI. 1 Lb. 

This probe functions like 
detector to pass only 
modulation of signal, 
and not signal itself. 
Applied voltage limits are 
30 volts rms, and 500 VDC. 

Heathkit ELECTRONIC SWITCH KIT 
This instrument allows simultaneous oscilloscope observation of two input 
signals by producing both signals, alternately, at its output. All- electronic 
circuit provides 4 switching rates, selected by panel switch. 
Provides gain for input signals, and features frequency response 
of ±1 db 0 -100 kc. Employs seven miniature tubes. Sync output 
provided to control scope sweep. Functions at signal levels as 
low as 0.1 volt. Shpg. Wt. 8 Lbs. 

MODEL S -3 

$2195 

Heathkit VARIABLE VOLTAGE POWER SUPPLY KIT REGULATED 
This power supply provides regulated DC output that can be manually con- 
trolled from 0 to 500 volts. Supplies up to 130 ma at 200 VDC, 
and up to 10 ma at 450 VDC. Large panel meter monitors MODEL PS -3 
output voltage or current. Supplies filament voltage at 6.3 volts $3550 AC (4 amperes). Filament and B + circuits isolated from .7 
ground. Ideal lab power supply for use in experimental work. Shpg. wt. 17 Lbs. 

Heathkit ISOLATION TRANSFORMER KIT 
Provides isolation between the power line and equipment under test. No direct 
connection between primary and secondary. Keeps chassis of 
AC -DC sets "cold." Fused in the primary circuit. Also pro- MODEL IT -1 
vides manual voltage control from 90 volts to 130 volts for $1650 test purposes. Rated at 100 volt- amperes continuously. Panel V 
meter monitors output voltage. Shpg. Wt. 9 Lbs. 

Heathkit DIRECT READING CAPACITY METER KIT 
This unique instrument indicates capacity in mmf, or mfd, di- 
rectly on a 41/2" 50 ua. meter. Ranges are 0 to 100 mmf, 0 -1000 
mmf, 0 -.01 mfd, and 0 -.1 mfd. Residual capacity less than 1 

mmf. Scales are linear. Instrument not susceptible to hand 
capacity effects. Will measure even small value trimmers or 
variable air capacitors. 

Heathkit VIBRATOR TESTER KIT 
Checks condition of vibrators under operating conditions. 
Tests 6 -volt vibrators only. Use in conjunction with BE -4 bat- 
tery eliminator, or similar variable power source. Indicates 
vibrator quality on large "good -bad" scale. Tests both inter- 
rupter and self- rectifier types. 5 different sockets. 

MODEL CM -1 

$2950 
Shpg. Wt. 

7 Lbs. 

MODEL VT -1 

$145° 
Shpg. WI. 

6 Lbs. 

pkot84 IapkeJto i Heathkit ENLARGER TIMER KIT 
Use to time photographic enlarger. "Time" dial allows settings of 
from 5 to 60 seconds. Will also control safe -light "on" when en- 
larger is "off." Enlarger and safelight plug into recepticals on front 
panel. Handles up to 350 watts. Ideal device to 
free operator for other operations, and very 
simple to build. Compact plastic case. 

MODEL ET -1 

Sri50 
Shpg. Wt. 

3 Lbs. 

MODE. S -3 

ELECTRONIC SWITCH KIT 

MODEL IT -1 

ISOLATION 
TRANSFORMER KIT 

MODEL P5 -3 

VARIABLE VOLTAGE 
REGULATED 

POWER SUPPLY KIT 

MODEL CM -1 

CAPACITY 
METER KIT 

MODEL VT -1 

VIBRATOR TESTER KIT 

HEATH COMPANY A Subsidiary of Daystrom, Inc. GENTON HARBOR 20, MICH. 
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MODEL TS -4 

TV SWEEP GENERATOR KIT 

MODEL LG -1 

LABORATORY GENERATOR KIT 

HEATHKIT 
instruments 

CONTAIN HIGH QUALITY 

COMPONENTS THROUGHOUT. 

EACH AN OUTSTANDING DOLLAR 

VALUE IN TEST EQUIPMENT. 

MODEL LP -2 

LINEARITY PATTERN 

GENERATOR KIT 

MODEL 

SG -8 

RF SIGNAL 
GENERATOR 

KIT 

MODEL BE -4 

6-12 VOLT BATTERY ELIMINATOR 
KIT 

Heathkit TV SWEEP GENERATOR KIT 
AU- electronic sweep circuit eliminates mechanical hum and vibration. Fea- 

tures improved linearity- effective AGC -flat output -0 to 40 mc sweep. 

Covers all frequencies for black and white or color TV work, as well as FM. 
High output for alignment of tuners, IF strips, boosters, etc. 
Fundamental output from 4 to 220 mc in four bands. Has 
crystal oscillator (4.5 mc and multiples thereof), and vari- 
able marker covering 19 to 60 mc-up to 180 mc on har- 
monics. Provision for external marker. Effective two -way 
blanking. 

MODEL TS -4 

$49só 
Shpg. Wt. 

16 Lbs. 

Heathkit LABORATORY GENERATOR KIT 
This signal generator covers from 100 kc to 30 mc on fundamentals in 5 

bands. 400 cycle modulation variable from 0 to 50%. RF output up to 
100,000 microvolts. Meter reads RF output or percentage MODEL lG -1 

of modulation. Fixed step and variable output attenuation. $3950 Voltage regulation; double copper -plated shielding for sta- 
bility, and other "extras." Provision for external modulation. Shpg. Wt. 
Output impedance 50 ohms. 16 Lbs. 

Heathkit 
LINEARITY PATTERN GENERATOR KIT 
Supplies information for white dots, cross -hatch pattern, horizontal bar 
pattern, or vertical bar pattern. Use for adjustment of vertical and horizontal 
linearity, picture size, aspect ratio, and focus. Dot pattern is 

a must fór color convergence adjustments. Clip merely con- 
nects to antenna terminals of TV set. Panel provision for ex- 
ternal sync if desired. Covers channels 2 to 13. 5 to 6 vert. 
bars and 4 to 5 hor. bars. 

MODEL LP -2 

$225? 
Shpg. Wt. 

7 Lbs. 

Heathkit SIGNAL GENERATOR KIT 
This tried and proven generator covers 160 kc to 1 10 mc on fundamentals in 

five bands, and calibrated harmonics extend to 220 mc. Very MODEL SG -8 
popular in service shops, laboratories, and home workshops. 
RF output is in excess of 100,000 microvolts, controlled by a 
variable and a fixed -step attenuator. Output is pure RF, RF 
modulated at 400 cps, or 400 cps audio for amplifier testing. 

$1950 
Shpg. Wt. 

8 Lbs. 

Heathkit BATTERY ELIMINATOR KIT 6 -12 volt 

This up -to -date battery eliminator will supply either 6 or 12 -volt output to 

take care of auto radios from even the most modern automobiles. Output 
voltage is variable 0 -8 volts DC or 0 -16 volts DC. Will deliver up to 15 am- 

peres at 6 volts or up to 7 amperes at 12 volts. Two 10,000 MODEL BE -4 

microfarad output filter capacitors insure smooth DC out- 
put. 

$3150 
Panel meters monitor output current. Will double as a 

battery charger. Definitely required for automobile radio Shpg. wt. 
service work. 17 Lbs. 

Heathkit CONDENSER CHECKER KIT 
Measures paper, mica, ceramic, and electro- 
lytic capacitors in 4 ranges from .00001 to 
1,000 microfarads. Indicates condenser value 
and quality. Also measures resistance from 100 
ohms to 5 megohms. All values indicated di- 
rectly on panel scale, after .ad- 
justing for null on electron beam 
"eye" tube. No calculations 
necessary. A valuable instru- 
ment in service or laboratory 
applications. 

Heathkit SUBSTITUTION BOX KITS 

Model CS -1 $550 Shpg. Wt. 
2 Lbs. 

This unit provides switch 
selection of capacitor val- 
ues from .001 mfd. to .22 
mfd, in 18 RTMA stand- 
ard values. Kit includes 18' 
flexible leads with alligator 
clips. 

MODEL C -3 

s1950 
Shpg. Wt. 

7 Lbs. 

Model RS -1 $550 Shpg. WI. 
2 Lbs. 

Provides switch selection of re- 
sistances from 15 ohms to IO 
megohms, in 36 RTMA values. 
Resistors are 1 watt, 10 %. Ex- 
tremely valuable in all types of 
electronic activity. 

HEATH COMPANY A Subsidiary of Doystrom, Inc. BENTON HARBOR 20, MICH. 
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MODEL DR -1 

DECADE RESISTANCE 

KIT 

MODEL QM -1 

"Q" METER KIT 

MODEL DC -1 

DECADE CONDENSER 

KIT 

MODEL TC -2 

TUBE 

CHECKER 

KIT 

MODEL CC -1 

CATHODE RAY TUBE CHECKER KIT 

MODEL IB -2 

IMPEDANCE BRIDGE KIT 

Heathkit "Q" METER KIT 
The model QM -1 measures the Q of inductances and the RF re- 
sistance and distributed capacity of coils. Employs a 41" 50 
microampere meter for direct indication. Features built -in signal 
source for tests at frequencies of 150 kc to 18 me in four ranges. 
Measures capacity from 40 mmf to 450 mmf with- MODEL 0M -1 
in ±3 mmf. Indispensable for coil winding, and w w5O 
determining unknown capacitor values. A worth - 
while addition to the laboratory or ham shack at 
a very low price. 

Shpg. Wt. 
14 Lbs. 

Heathkit DECADE RESISTANCE KIT 
Provides 20 1 %o precision resistors that are 
switched to provide values from 1 to 99,999 ohms, 
in 1 -ohm steps. High quality components for 
precision lab work. 

MODEL DR -1 

nose . 
Shpg. Wt. 

4 Lbs. 

Heathkit DECADE CONDENSER KIT 
Employs high precision I silver -mica capacitors 
for switch selection of values from 100 mmf to 
0.111 mfd. in steps of 100 mmf. Employs ceramic 
switches for reduced leakage. Invaluable in the 
laboratory. 

MODEL DC -1 

s165ó 
Shpg. Wt. 

3 Lbs. 

Heathkit IMPEDANCE BRIDGE KIT 
This bridge features built -in oscillator and amplifier. Measures 
resistance, capacitance, inductance, dissipation factors of con- 
densers, and storage factor of inductance. D, Q, and DQ func- 
tions combined in one control. Employs 1/2% MODEL IB -2 
resistors and L /Z% silver -mica capacitors. 100 -0- 
100 ua. meter indicates null. Two- section CRL 
dial provides ten separate "units" with accuracy 
of .5 %. Fractions of units read on variable con- 
trol. 

$5950 
Shpg. Wt. 

12 Lbs. 

Heathkit TUBE CHECKER KIT 
You can afford your own tube tester, even if you are an experi- 
menter, or only do part time service work. Uses a 41/2' meter with 
3 -color meter face for simple "good -bad" indications of tube 

MODEL TC -2P 

PORTABLE 

TUBE CHECKER 

KIT 

quality, on the basis of emission. Will test all tubes commonly 
encountered in radio and TV service work. 14 MODEL TC -2 
different filament voltage values provided. Built- 

$295° in roll chart -ten 3 position lever switches for 
open or short tests on each tube element. Space Shpg. WI. 
provided for future socket addition. 12 Lbs. 

Heathkit PORTABLE TUBE CHECKER KIT 
The Model TC -2P is identical to the Model TC -2 
except that it is housed in a rugged carrying case. 
This two -tone case is finished in proxylin im- 
pregnated fabric. The cover is detachable, and 
the hardware is brass plated. Ideal for home 
service calls. 

C$ 
MODEL 355 

Shpg. Wt. $450 
1 Lb. 

MODEL TC -2P 

$3450 
Shpg. Wt. 

15 Lbs. 

Heathkit TV PICTURE TUBE 

TESTER ADAPTER 
Use with TC -2. Tests picture tubes for emis- 
sion and shorts. 12 -pin socket, 4 ft. cable, 
octal connector, and technical data. Not a kit. 

Heathkit CATHODE RAY TUBE CHECKER KIT 
Indicates condition of CRT on large "good -bad" scale. Spring - 
loaded switches protect operator. Checks all electro- magnetic 
deflection picture tubes normally encountered in TV servicing. 
Housed in portable case for service calls. Sup- MODEL CC -1 

plies all operating potentials. Tests for shorts, 5O AA 
leakage, and emission. Checks tubes on the work $2250 
bench, in the carton, or in the set. Features shad- Shpg. wt. 
owgraph test (spot of light on the screen). Io Lbs. 

Heathkit AC VACUUM TUBE VOLTMETER KIT 
Here is a VTVM designed especially for 
audio work. Combines high impedance, 
wide frequency range, and high sensitivity. 
Frequency response, substantially flat from 
10 cps to 50 kc. Sensitivity allows measure- 
ments as low as I my at high 
impedance. Ranges are .01, MODEL AV -2 
.03, .1, .3, 1, 3, 10, 30, 100, 
and 300 volts rms. Total db 
range 52 to +52 db. 1 

megohm input impedance 
at 1 kc. 

$295ó 
Shpg. Wt. 

5 Lbs. 
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MODEL HD -1 

HARMONIC DISTORTION METER KIT 

MODEL CR -1 

CRYSTAL RECEIVER KIT 

MODEL AO.1 
AUDIO OSCILLATOR KIT 

MODEL AA -1 

AUDIO ANALYZER KIT 

Heathkit HARMONIC DISTORTION 
METER KIT 
Designed for use with low distortion audio generator, (such as 
the Model AG -9). Measures harmonic distortion of audio am- 
plifiers under a variety ®f conditions. Reads distortion on meter 
as percentage of input signal. Operates between 20 and 20,000 
cps. High impedance VTVM built in for initial MODEL HD -1 
reference settings and final distortion readings. $4950 
VTVM ranges are 0-1, 3, 10, and 30 volts full 9 
scale. I% precision resistors employed. Distor- shin. WI. 
tion scales are 0-1, 3, 10, 30, and 100% full scale. 13 Lbs. 

Heathkit CRYSTAL RECEIVER KIT 
This crystal radio covers standard broadcast band 

MODEL CR -1 (540 to 1600 kc). Employs two high -Q tank cir- 
cuits. A sealed germanium diode is used for de- $795 
tection -no critical "cat's whisker" adjustment. 0 
Kit includes pair of high impedance headsets, Shpg. WI. 
and is easy to build, even for a beginner. Requires 3 tbs. 
no external power. 

Heathkit AUDIO GENERATOR KIT 
Low distortion audio generator (less than .1%). Ideal for use 
with Model HD -1, or in other applications requiring low signal 
distortion. Frequency accuracy within ± 5%. Features step -type 
tuning from 10 cps to 100 kc, with three rotary 
switches that provide two significant figures and 
a multiplier. Output monitored on large 41/2' 
meter. Meter calibrated for output voltage or db. 
Output ranges are 0 -.003, .01, .03, .1, .3, 1, 3, 
and 10 volts. 

MODEL AG -9 

$3450 
Shpg. Wt. 

8 Lbs. 

Heathkit AUDIO GENERATOR KIT 
This generator covers from 20 cps to I me in 5 ranges. Output 
constant within ± 1 db from 20 cps to 400 kc, and down only 3 db 
at 600 kc. Produces good sine wave with distortion percentage 
below .4% from 100 cps through the audio range. 
Provides 10 volts output under no load condi- 
tions. Has continuously variable and step -type 
attenuator with settings of 1 millivolt, 100 milli- 
volts, I volt, and 10volts. Cathode follower output. 

MODEL AG -8 

$2950 
Shpg. Wt. 

11 Lbs. 

MODEL AG -9 

AUDIO GENERATOR KIT 

MODEL BR -2 

MODEL AG -8 

AUDIO GENERATOR KIT 

MODEL 7 -3 

BROADCAST BAND RECEIVER KIT SIGNAL TRACER KIT 

Heathkit AUDIO OSCILLATOR KIT 
(Sine Wave -Square Wave) 

Produces sine wave or square wave signals from 20 to 20,000 cps 
in 3 ranges. Designed for use in service shop, or home workshop. 
Employs thermistor for output regulation. Features high level 
output, low distortion, and low impedance out- 
put. Produces sine waves for audio testing, or 
will produce good clean square waves with a rise 
time of only 2 microseconds. Very simple to 
build from complete instructions supplied. 

MODEL AO -1 

$2450 
Shpg. WI. 

)0 Lbs. 

Heathkit AUDIO ANALYZER KIT 
Combines AC VTVM, audio wattmeter, and intermodulation 
distortion analyzer in one instrument. Includes built -in high and 
low frequency oscillators for IM tests. 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, MODEL AA -1 
and 150 w. IM scales are 1 %, 3 %, 10%, 30 %, 
and 100% Provides internal loads of 4, 8, 16, or $5950 
600 ohms. An extremely valuable instrument for Shpg. W . 
the audio engineer, or for the serious audiophile. 13 Lbs. 

Heathkit BROADCAST BAND RECEIVER KIT 
Build your own radio with confidence, even if 
you are a beginner. Features transformer power 
supply, miniature tubes, built -in antenna, 51/2' 
PM speaker, and planetary tuning from 550 kc 
to 1600 kc. Complete step -by -step instructions 
supplied. 

Cabinet, as shown, available separately. 

MODEL BR -2 

$1750 
(less cabinet) 

Shpg. Wt. 
le Lbs. 

Heathkit VISUAL -AURAL SIGNAL 
TRACER KIT 
Features a high -gain RF input channel for signal tracing and 
troubleshooting from the receiver antenna input clear through 
all RF and IF stages. Separate low -gain channel for audio circuit 
exploration. Built -in loudspeaker provides audio 
response, while electron beam "eye" tube gives 
visual indication. Ideal for signal tracing in AM, 
FM, and TV receivers. Built -in wattmeter and 
noise locating circuit. 

MODEL T -3 

$2350 
Shpg. Wt. 

9 Lbs. 
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Heathkit DX-100 
PHONE & CW TRANSMITTER KIT 
This transmitter is rapidly becoming the accepted standard in its price class. 
100 watts RF output -built -in power supplies -built -in VFO and modulator - 
bandswitching on 160, 80, 40, 20, 15, I1, and 10 meters - 
phone or CW operation. 100 watts output on phone, and 
120 watts on CW. TVI suppressed -pi network output 
coupling- extensive shielding- matches 50 to 600 ohms - 
high quality components. Uses 1625 tubes in push -pull to 
modulate 6146 tubes in parallel. Schematic and specifica- 
tions available on request. 

Heathkit DX-35 
PHONE & CW TRANSMITTER KIT 
This exciting new kit features bandswitching phone and CW 
40, 20, 15, 11, and 10 meters. Plate power input to 65 watts 
on CW, with controlled- carrier modulation peaks to 50 
watts on phone. Features built -in modulator, power sup- 
plies, pi network output circuit. Panel meter reads grid or 
plate current for 6146 final. Schematic and specifications on 
request. 

MODEL 
DX-100 

518950 
Shpg. Wt. 

107 Lbs. 

operation on 80, 

MODEL DX -35 

$5695 
Shpg. Wt. 

24 tbs. 

Heathkit CW AMATEUR TRANSMITTER KIT 
Outstanding dollar -per -watt value! 30 -35 watts plate power 
input, bandswitching for 80, 40, 20, 15, 11, and 10 meters. 
Crystal or external VFO excitation. 52 ohm ouput -key 
click filter -copper- plated chassis -pre -wound coils. Uses 
6AG7 ocsillator, 6L6 final. 

Heathkit VFO KIT 
Go VFO for added convenience and flexibility. Covers 160- 
80-40-20-15-11 and 10 meters. Three basic oscillator fre- 
quencies provide better than 10 volt average RF output. 
Plug for crystal socket of transmitter. VR tube for stability. 
Requires only 250 VDC at 20 ma, and 6.3 VAC at 0.45 A. 

Heathkit ANTENNA COUPLER KIT 
Matches between transmitter and a long -wire, end -fed an- 
tenna. Incorporates an L -type filter to attenuate signals 
above 36 me and reduce TVI. 52 -ohm coaxial input. Tapped 
inductor and variable capacitor. Neon RF indicator- simple 
to build. Handles up to 75 watts, 10 through 80 meters. Use 
with AT -1 or DX -35. 

Heathkit "Q" MULTIPLIER KIT 
Tunes any signal within IF of receiver, with effective Q of 
approximately 4,000. Sharp "peak" or "null" surpasses 
crystal filter in operation. Use with 450 -460 kc IF. Will not 
function with AC -DC receivers. Requires 6.3 VAC at 300 
ma, and 150 -250 VDC at 2 ma. Cable and plugs supplied. 

Heathkit COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 
Unusual sensitivity and selectivity for price. Covers 550 kc 
to 30 me in 4 bands. AC power supply -electrical band - spread- antenna trimmer -separate RF and AF gain con- 
trols -noise limiter- headphone jacks- AGC -BFO. Cab- 
inet available separately as shown. Part 91 -15A, shipping 
weight 5 lbs. $4.50. 

Heathkit GRID DIP METER KIT 
Use for determining unknown frequency, for 
checking resonance of tuned circuits, or for adjust- 
ing wave traps. Equally valuable in ham shack, 
service shop, or laboratory. Features 500 ua. meter 
with sensitivity control. Covers 2 me to 250 me 
with five coils, supplied with kit. Coils pre -wound, 
dial scale pre- calibrated. 

MODEL AT -1 

$2950 
Shpg. Wt. 

15 Lbs. 

MODEL VF -1 

$1950 
Shpg. Wt. 

7 Lbs. 

MODEL AC -1 

$1450 
Shpg. Wt. 

4 Lbs. 

MODEL QF -1 

$995 
Shpg. Wt. 

3 Lbs. 

MODEL AR -3 

$2795 
(Less Cabinet) 

Shpg. Wt. 
12 Lbs. 

MODEL 
GD -1B 

$1950 Shpg. Wt. 
4 Lbs. 

Heathkit 
ANTENNA IMPEDANCE METER KIT 

Use this instrument, with a source of RF signal, to 
determine antenna impedance, line impedance, and to 
solve impedance matching problems with fixed or 

mobile antennas or transmission lines. 
MODEL AM -1 Also, will double as a field strength 

$1450 
shpg. Wt. indicator, or phone monitor. Uses 100 ua. 

2 Lbs. meter. Covers 0 to 600 ohms. 

MODEL DX -100 
PHONE & CW TRANSMITTER KIT 

MODEL DX -35 

PHONE & CW TRANSMITTER KIT 

MODEL AT -1 

CW AMATEUR TRANSMITTER KIT 

MODEL VF -1 

VFO KIT 

MODEL AC -1 

ANTENNA 
COUPLER KIT 

MODEL QF -I 
"O" MULTIPLIER 

KIT 

MODEL AR -3 

ALL BAND RECEIVER KIT 
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Heathkit ADVANCE -DESIGN 
HIGH FIDELITY AMPLIFIER KIT 
This 25 watt amplifier incorporates the "extra" features required for really 
outstanding performance, and yet is priced within the range of the average 
audiophile. Employs KT66 output tubes in push -pull, and features the famous 
Peerless output transformer. Response is within ± 1 db from 5 cps to 160 kc at 
1 watt. Harmonic distortion only 1% at 25 watts, 20 to 20,000 cps. IM distor- 
tion only 1 %o at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum and noise 
are 99 db below rated output. Features "tweeter saver," and unique balancing 
circuit. Handles power peaks up to 42 watts. 

KIT COMBINATIONS: 
W -5M Amplifier Kit: Consists of main amplifier and power sup- 
ply, all on one chassis. Complete with all necessary parts, tubes, 
and comprehensive manual. 
W -5 Combination Amplifier Kit: Consists of W -5M Amplifier 
Kit listed above plus Heathkit Model WA -P2 Preamplifier 
with all necessary parts, tubes, and construction manuals. 
Express only- Shipping weight 38 lbs. $79.50 

Express only 

$597.5 
Shpg. Wt. 

31 Lbs. 

Kit. Complete 

Heathkit DUAL -CHASSIS 
HIGH FIDELITY AMPLIFIER KIT 
The Model W -3M features the famous Acrosound TO -300 "ultra linear" 
output transformer. It uses 5881 tubes and has a frequency response within 
± 1 db from 6 cps to 150 kc at 1 watt. Harmonic distortion only 1% at 21 watts. 
IM distortion at 20 watts only 1.3% at 60 and 3,000 cps. Power output is 20 
watts. Output impedance is 4, 8, or 16 ohms. Hum and noise is 88 db below 
20 watts. A very popular high fidelity unit. Main amplifier and 
power supply On separate' chassis. 
KIT COMBINATIONS: 

W -3M: Consists of main amplifier and power supply for sep- 
arate chassis construction. Includes all tubes and components 
necessary for assembly. 
W -3: Consists of W -3M Kit listed above plus Heathkit Model WA -P2 Pre- 
amplifier described on opposite page. 
Express only- Shipping weight 37 lbs $69.50 

Heathkit SINGLE -CHASSIS 
HIGH FIDELITY AMPLIFIER KIT 
Model W -4A is the original low- priced Williamson Amplifier Kit. A Chicago 
output transformer and 5881 output tubes are featured. Frequency response is 
± 1 db from 10 cps to 100 kc at 1 watt. Harmonic distortion only 1.5% at 20 

watts. IM distortion only 2.7 %. 20 watts output at 4, 8, or 16 ohms. Hum and 
noise 95 db below 20 watts. A tried and proven unit featuring a "polished" 
circuit that may be depended on for reliable high fidelity per- 
formance. Express only 

Express only 

$497.5 
Shpg. Wt. 

29 Lbs. 

KIT COMBINATIONS: 
W -4AM: Consists of main amplifier and power supply for single 
chassis construction. Includes all tubes and components neces- 
sary for assembly. 
W -4A: Consists of W -4AM Kit listed above 
Preamplifier described on opposite page. 
Express only -Shipping weight 35 lbs. 

$3975 
Shpg. Wt. 

28 Lbs. 

plus Heathkit Model WA -P2 

$59.50 

Heathkit 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 
This amplifier can provide you with high fidelity at a surprisingly low price. 
Preamplifier built into same chassis as main amplifier. Four switch selected, 
compensated inputs are available, as are bass and treble tone controls, provid- 
ing necessary flexibility for home or public address installations at a minimum 
investment. Features full 20 -watt output using push -pull 6L6 
tubes. Employs miniature tube types in preamp for low hum 
and noise. Frequency response is ± 1 db from 20 to 20,000 cps. 
Harmonic distortion only 1% at full output. Shop and compare -a real "best buy" for you. 

MODEL A -9B 

$3550 
Shpg. Wt. 

23 Lbs. 

Heathkit 7 -WATT AMPLIFIER KIT 
The 7 -watt output of this amazing little amplifier is more than adequate for 
normal home installations. Using a tapped- screen output transformer of new 
design, its frequency response is +11/2 db from 20 to 20,000 cps. It provides 
good sensitivity, with surprisingly low distortion. Transformer 
tapped at 4, 8, and 16 ohms. Push -pull output. Separate bass MODEL A -7D 
and treble tone controls are provided. 
MODEL A -7E: Same as Model A -7D, but with stage of preamplifi- 
cation. Extra gain for low level cartridges. RIAA compensation. 
Shipping weight 10 lbs $18.50 

$1695 
Shpg. Wt. 

10 Lbs. 

SPECIAL NOTE: Don't overlook the possibilities of a hi -fi system consisting 
of the FM -3, the Model A -7E, and the Model SS -1 Speaker System. For only 
$82.95, you can have high fidelity in your home. 
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Ma 

Heathkit HIGH FIDELITY 
PREAMPLIFIER KIT 
Designed specifically for use with 
Heathkit main amplifiers. Fea- 
tures five separate switch -selected 
input channels, each with its own 
input level control. Four -position MODEL WA -P2 

turnover and roll-off controls for Iwtth 
record equalization. Separate 5975 cabinet) 
bass and treble tone controls. Shpg. Wt. 7 Lbs. 
Special hum control to insure minimum hum level. Will do 
justice to finest program sources. Beautiful satin -gold finish. 

00 
Heathkit AM TUNER KIT 
Designed for use with high fidelity 
systems. Low distortion voltage - 
doubler detector. Covers 550 to 
1600 kc. 20 kc IF bandwidth. 
Audio response ±1 db from 20 
cps to 2 kc. 6 db signal -to -noise 
ratio at 2.5 microvolts. RF and 
IF coils pre -aligned. Power sup- 
ply built -in. Efficient, modern 
circuit. Matches WA -P2 and FM -3 

HEATHKIT® 
HIGH FIDELITY SPEAKER 

SYSTEM 
The Models SS -I and SS -IB arc matched 
so that when the smaller unit is placed on 
top of the larger unit, the appearance of a 
single piece of furniture is achieved. They 
form an integrated 4- speaker system. 

Heathkit HIGH FIDELITY SS -1 
SPEAKER SYSTEM KIT 

® 
MODEL BC 

$24 50 (with 
cabinet) 

Shpg. Wt. 8 Lbs. 
in color and style. 

Heathkit HIGH FIDELITY 
FM TUNER KIT 
This FM tuner offers sensitivity, 
selectivity, and stability, not ex- 
pected at this price level. Efficient 
7 -tube circuit is entirely new, and 
incorporates AGC, cascode front 
end, temperature compensated 
oscillator, built -in power supply, 
and other outstanding design fea- Shpg. Wt. 7 Lbs. 
tures. Only minimum adjustments required after assembly with 
pre -aligned IF and ratio transformers. Sensitivity is better than 
10 microvolts for 20 db of quieting. Covers 88 to 108 mc. 

$24so (with i e cobinet) 

Heathkit 
ELECTRONIC CROSS -OVER KIT 

The X0-1 separates high and low fre- 
quencies at selectable crossover points, 
to feed two separate power amplifiers, 
one for high frequencies and one for 
low frequencies. Speakers are then con- 
nected to the amplifiers directly, with- 
out the usual LC crossover. Separate 
level controls provided for both out- 
puts. The XO -1 consumes no audio 
power. Crossover frequencies are 100, 
200, 400, 700, 1200, 2000, and 3500 
cps. Attenuation is 12 db per octave. 

MODEL XO.1 

s1g "s Shpg. Wt. 
6 Lbs. 

This speaker system employs two 
Jensen speakers to cover the fre- 
quency range from 50 to 12,000 
cps. Response is within ±5 db 
through this range. Built -in cross- 
over functions at 1600 cps. Sys- 
tem rated at 25 watts, with nom- 
inal impedance of 16 ohms. En- 

:3995 Shpg. WI. closure is a ducted -port bass re- 
3o Lbs. flex type. The attractive "picture 

frame" molding blends with any decorating scheme. You merely 
assemble the cabinet, wire the speakers and crossover network, 
and treat the furniture -grade plywood in the finish of your choice. 

Heathkit HIGH FIDELITY SS -1B 
SPEAKER SYSTEM KIT 
This Range Extending Speaker S)stem employs a 15' woofer 
and a super tweeter to cover the frequencies between 35 and 600 
cps, and between 4000 and 16,000 cos. When used with the 
Model SS -1, it, extends the fre- 
quency range at both ends of the 
spectrum for a total coverage of 
±5 db from 35 to 16,000 cps. 
Provides unbelievably rich sound 
over the audio range. 
Exposed panels are furniture 
grade plywood, suitable for light 
or dark finish of your choice. All 
parts are pre -cut and ready for 
assembly. The kit includes neces- 
sary crossover circuits and bal- 
ance control. Crossover frequen- 
cies are 600, 1600, and 4,000. 
Power rating is 35 watts for 
speech and music. Nominal im- 
pedance is 16 ohms. 

MODEL SS -lB 
$9995 shpg. Wt. 

The SS -1 B, alone, measures 29' SO Lbs. 

high by 23' wide by 171/2' deep. 

ORDER 
BLANK 
NOTE: All prices subject to 
change without notice. 

Enclosed find I ) check ( I 

money order for 
Please ship C.O.D. r ) 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. 
dude postage for weight shown. 
ORDERS FROM CANADA and 
APO's must include lull remit 
tance. 

Name 

Address 

City & Zone State 
(PLEASE PRINT) 

SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

QUANTITY ITEM MODEL NO. PRICE 
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TEST INSTRUMENTS 

MULTIMETER 

A 

CHECKER 

Uses ohmmeter range of meter to test 

operation as triode 

By SOL D. PRENSKY 

T a time when the use of tran- 
sistors sistors in radios and other 
commercial equipment is in- 
creasing by leaps and bounds, 

the means for checking them are lag- 
ging behind. These little devices de- 
serve a better fate than the resistance 
check currently used. The method pre- 
sented here allows a practical check 
to be made rapidly by using a com- 
bination of your multimeter with a 
very simple external test unit. 

The conventional ohmmeter check 
measures the forward and back re- 
sistances between two of the transistor 
elements taken at a time, as if it were 
a double diode with a common base. 
Although this method reveals an open, 
short or other extreme kind of tran- 
sistor failure, it furnishes no evidence 
that the transistor may be unsatis- 
factory when operating as a triode. 
For example, in testing whether a 
transistor had been damaged by sol- 
dering heat, the conventional diode - 
check method might easily pass the 

TEST UNIT I 

TIP ÿ 
of 

TRANSISTOR 
UNDER TEST 

*MINIATURE CLIPS FOR E,B,C TERMINALS 

°EXTERNAL MULTI -RANGE METER TEST LEADS 

Fig. 1 -Setup for transistor check. 
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transistor because it may show a much 
higher back than forward resistance. 
Actually, it can be very poor in triode 
performance. Thus, it is important to 
be able to get some indication of triode 
action, if only a rough one. This test 
unit provides just such an indication. 
It registers a substantial change in 
meter reading, indicating a large 
change in output collector current re- 
sulting from a small change applied 
to the input base circuit of the tran- 
sistor under test. In short, even though 
it is a simple check, it adds the highly 
desirable feature of checking the 
transistor as a triode. 

Aside from the newness of the tran- 
sistor art the main obstacle to a simple 
and straightforward test is the fact 
that the transistor is highly sensitive 
to the choice of its do operating point. 
Even if we ignore the various other 
factors that transistor operation de- 
pends upon -temperature, impedance 
matching and the like - widely different 
results for current amplification are 
likely to be obtained for slightly differ- 
ent operating points. For a power 
transistor, for example, the operating 
point may be very different than for 
a general -purpose unit. 

Despite these difficulties, it is still 
feasible to cut through many test qual- 
ifications by keeping firmly in mind 
that our object is to check a transistor's 
condition, and not make a comprehen- 
sive test of transistor characteristics. 
For our purposes, we can concentrate 
on the following two questions: 

Is the test safe and simple enough 
to be practical? 

Do the results reveal a defective 
transistor? 

As to being practical, the test unit 
requires only a few fixed resistors, a 
toggle switch and a terminal strip for 

The transistor test unit. 

mounting. When used with the proper 
multimeter scale, both meter and tran- 
sistor are protected from damage by 
the current -limiting provisions built 
into the multirange meter. Used under 
these conditions, the largest voltage 
that can be applied to the transistor is 
1.5 (or, for some meters, up to 4.5 
volts) and there is no necessity for 
switching ranges. The entire operation 
is no more complicated than taking 
two ohmmeter readings. 

As to its ability to detect a faulty 
transistor, the test unit not only de- 
tects the more obvious resistance de- 
fects that would show up in a diode 
resistance check but also reveals faulty 
triode action by indicating relative cur- 
rent changes resulting from the am- 
plifying ability of the transistor. Keep 
in mind that these readings are not 
intended for comparing the merits of 
different makes or configurations of 
transistors, but rather as a practical 
means of comparing the action of a 
questionable transistor with that of a 
good one of the same type. 

Transistor check circuit 
The test unit (Fig. 1) operates with 

the transistor in a grounded- emitter 
hookup. This circuitry provides one of 
the most significant clues to the con- 
dition of a transistor -its ability to 
amplify small changes in its base cur- 
rent. To do this, the test takes ad- 
vantage of the circuitry in conven- 
tional service type multimeters on their 
resistance ranges (shown in dashed 
lines). This section already contains 
a 1.5 -volt cell for voltage supply, a 
sensitive meter and a series limiting 
resistor Rs which protects both the 
meter and the transistor under test. 
Using these, the test circuit boils down 
to providing a means for indicating 
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changes in current as the transistor 
is checked. 

The first meter reading is taken 
with the spdt toggle switch in its Lo 
position, corresponding to zero base 
current bias. The toggle switch is then 
thrown to HI. This sends a small do 
bias current through the base of the 
transistor, causing a much larger cur- 
rent to flow in the collector circuit. The 
increase in meter reading indicates 
the relative current -amplifying ability 
of the transistor under dc conditions. 
The difference between the high and 
low reading is then compared with the 
meter -swing increase caused by a good 
transistor of the same type. This pro- 
vides a check on the condition of the 
transistor. 

No attempt is made to measure ac 
signal performance since this is more 
properly a manufacturing measure- 
ment. It is more the point for a tran- 
sistor check to detect those signs that 
point to possible deterioration or 
failure. Passing over the more obvious 
defects -opens or shorts -that show 
up immediately, there remain two 
major indications of possible deterio- 
ration: (1) a marked increase in the 
relative L, the amount of collector 
current that flows at zero base cur- 
rent, indicated by the meter reading 
in the Lo position; (2) a substantial 
decline in the transistor's current - 
amplifying ability, the difference 
between the HI and Lo meter readings. 

Transistor -check procedures 
Since the transistor, like other semi- 

conductors, is a nonlinear device, its 
effective resistance may vary widely, 
depending on the voltage across it. 
Thus, different ohmmeters, or more 
important, different ranges of the same 
ohmmeter, will result in noncomparable 
readings. This need not present any 
serious difficulties as long as only one 
ohmmeter and one resistance range of 
that meter is used, but it is well to 
understand the limitations. The meter 
used here is a Precision model 120. On 
its X100 resistance range it uses a 
1.5 -volt cell and has a center scale of 
2,000 ohms. Any ohmmeter, using not 
more than 4.5 volts and having a cen- 
ter -scale reading of between 1,000 and 
3,000 ohms is also suitable, with the 
proper allowance made for expected 
readings as compared with those of 
a good transistor. 

The polarities shown in the circuit 
diagram are for p -n -p transistors. The 
positive polarity does not necessarily 
coincide with the red lead of any par- 
ticular ohmmeter. In the Precision 120, 
as in many others, the red lead is con- 
nected to the negative terminal of the 
ohmmeter battery. It is a simple mat- 
ter to check this polarity on a volt- 
meter. It can even be checked on a 
diode, known to be good, by observing 
which polarity gives the conventional 
easy current flow for forward resist- 
ance. 

For the p -n -p transistor check, a 
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Fig. 2 -Check circuit in Lo position. 

negative polarity is applied to the col- 
lector. With the switch at Lo there is 
zero base current and the meter indi- 
cates the so- called saturation current 
(L) flowing in the collector circuit 
(Fig. 2). When the switch is thrown 
to HI (Fig 3), the base is connected 
to a sufficiently negative point on the 
voltage divider (Rl and R2) so that a 
small bias current (about 50 pa) flows 
through the base circuit. This results 
in a greatly increased collector cur- 
rent for the second reading. The dif- 
ference in the two readings indicates 
the approximate relative effectiveness 
of the transistor for current amplifica- 
tion. 

Strictly speaking, the second reading 
is made up of more than just the col- 
lector current; it is the sum of the 
collector current and the currents flow- 
ing in the base and the voltage- divider 
circuits. The situation does not intro- 
duce any serious inaccuracies, since, 
in the case of a typical transistor, the 
amounts of base current (around 50 
µa) and bleeder current (around 6 µa) 
together form only a small part of the 
total reading (around 500 µa). Thus, 

TEST INSTRUMENTS 

TOTAL 

Fig. 3 -Check circuit in HI position. 

the HI reading is made up of collector 
current for the most part (around 
90% ) and, therefore, a large difference 
between the HI and Lo readings gives 
a sufficiently valid indication of the 
current- amplifying ability of a transis- 
tor. The emitter resistor provides sta- 
bilization for the do operating point 
used. 

There is an incidental benefit derived 
from using the ohmmeter connection as 
shown. If an n -p -n transistor is to be 
tested, reverse the ohmmeter leads. The 
simple flipover automatically insures 
that the bias and collector circuits are 
connected to their proper polarities for 
the n -p -n transistor. The meter will 
still read in the forward direction and 
readings will be equally valid for this 
type of transistor. 

The table gives a summary of results 
obtained with good transistors (and 
two defective ones, - as noted), using 
the test unit connected to a Precision 
120 meter. In all, more than 30 tran- 
sistors were tried, divided by types into 
three groups. 

After the first column of the table, 
(Continued on page 72) 

SUMMARY OF CHECK RESULTS 

Average meter readings -good transistors 

Transistor Group 
Lo Hi 

Based on scale of 60 

Net Change 
Hi-Lo 

General Purpose 6 40 34 
24-40* 

Rf 3 38 35 

34-37* 
Af 5 43 38 

37 -39* 

Average meter readings -bad transistors 
General Purpose 

Sample It 6 18 

Sample 2ff I 7 

12 

6 

* Range of individual net change in this group. 

f Had been exposed to excessive soldering heat. Still showed satisfactory back -to- 
forward resistance. 

ft Excessively high resistance in both forward and reverse directions. 

NOTE: For a workable minimum, a transistor should give a net change of at least 
50% of the net -change figure to be considered good. 

Transistors Used in Above Checks 
Ip -n -p unless otherwise noted) 

Rf Af 

HydroAire HFI Amperes 0072 

Raytheon CK760 G -E 2N44 
Texas Instruments (n -p -n) Transitron 2N44, 2N85 

223 -536 

General Purpose 
Amperes 0071 
Germanium Products (n -p -n) 

2N103, 2N99 
HydroAire COI 
Raytheon CK722 
Transitron 2N34, 2N35, 2N65 
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Superior's New Model TC -55 

Streamlined 

TUBE TESTERS 
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. 

You can't insert a tube in wrong socket. Separate sockets are 
used, one for each type of tube base. "Free- point" element 
switching system 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. Provides a super sensitive method of checking for 
shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast -action 
snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. 

Speedy, yet efficient operation 
is accomplished by: Elimination 
of old style sockets used for 
testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sock- 
ets and circuits for efficiently 
testing the new Novai and Sub - 
Minar types. 

Model TC -55 comes complete 
with operating instructions and 
charts and streamlined carrying 
case. 

S 95 
NET 

PICTURE 
TUBE 
TESTER Superior's 

New Model TV -40 

Tests all magnetically deflected tubes . 

in the set ... out of the set ... in the carton!! 

A complete picture tube tester for little more 
than the price of a "make- shift" adapter!! 

The Model TV -40 is absolutely complete! Self - 
contained, including built -in power supply, it tests 
picture tubes in the only practical way to efficiently 
test such tubes; that is by the use of a separate 
instrument which is designed exclusively to test 
the ever increasing number of picture tubes! 

SPECIFICATIONS 
Tests all magnetically deflected picture 
tubes from 7 inch to 30 inch types. 
Tests for quality by the well estab- 
lished emission method. All read- 
ings on "Good -Bad" scale. Tests 
for inter -element shorts and leak- 
ages up to 5 megohms. Test 
for open elements. 
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Model TV-40 comes abso- 
lutely complete - noth- 

ing else to buy. Housed 
in round cornered, 

molded bakelite 
case. Only . . . 

II 

Superior's New Model TV -11 

Standard Professional 

TUBE 
TESTER 
* Uses the new self -cleaning Lever Action Switches for individual 

element testing. Because all elements are numbered according 
to pin -number in the RMA base numbering system, the user 
can instantly Identify which element is under test. Tubes 
having tapped filaments and tubes with filaments terminating 
in more than one pin are truly tested with the Model TV -II 
as any of the pins may be placed in the neutral position 
when necessary. * 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 to damage a tube by inserting it in 
the wrong socket. * Free -moving built -In roll chart provides complete data for 
all tubes. 

* 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. 

EXTRA SERVICE - The Model TV -II may be used as an extremely 
sensitive Condenser Leakage Checker. A relaxation type oscillator 
incorporated in this model will 
detect leakages even when the 
frequency is one per minute. 
The model TV -11 operates on 105- 
130 Volt 60 Cycles A.C. Comes 
housed in a beautiful hand -rubbed 
oak cabinet complete with portable 
cover. 

S 50 
NET 

TRANS -CONDUCTANCE TUBE TESTER 
Superior's New Model TV -12 

ALSO TESTS 

TRANSISTORS! 
Illllllllllllllllllilllllimiiiiimüiuiimuuuullllllillllllllllllllll 

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 
and the instrument meter against damage due to 
overload or other form of improper switching. 

* NEWLY DESIGNED FIVE POSITION LEVER 
SWITCH ASSEMBLY. Permits application of 
separate voltages as required for both plate 
and grid of tube under test, resulting in im- 
proved Trans -Conductance 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. 

Model 1 2 
housed in hand- 
s rugged 
portable cabinet 
sells for only 
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Superior's New Model 670 -A 

SUPERNMETER 
SPECIFICATIONS 

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 Volts 
D.C. CURRENT: 0 to 1.5/15 /150 Ma. 0 to 1.5/15 Amperes 
RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 Megohms 

CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good -Bad scale for 
checking quality of electrolytic condensers.) 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: -6 to +18 +14 to +38 +34 to +58 

nlnnl HHnllllll I I IIII 

/ Superiorw 's 
odel 

20,000 OHMS 

EPER 

VOLT 
Ne 
7V -60 

Includes services never 
before provided by an 
instrument of this type. 
Read and compare fea- 
tures and specifications 
below! 

FEATURES 
Giant recessed 61/2 Inch 40 
Microampere meter with 
mirrored scale. 

Built -in Isolation Transformer. 
Use of the latest type printed circuit and 1% multipliers 
assure unchanging accurate readings. 

SPECIFICATIONS 
8 D.C. VOLTAGE RANGES: (At a 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 Mid. 
5 D.C. CURRENT RANGES: 0-75 Microamperes, 0 to 7.5/75/750 Mil- 
liamperes, 0 to 15 Amperes. 
3 DECIBEL RANGES: -6 db to +58 db 
RF SIGNAL TRACER SERVICE: Enables fol. 
lowing the R.F. signal from the antenna to 
speaker of any radio or TV receiver and 
using that signal as a basis of measure- 
ment 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 
Tracing 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 corn - 
plete with book of in- 
structions; pair of 
standard test leads: 
high- vo.tage probe; de- 
tachable line cord; R.P. 
Signal Tracer Probe and 
Audio Signal Tracer 
Probe. Pliofilm bag for 
all above accessories Is 
also Incfrded. Price com- 
plete. Nothing else to 
buy. ONLY 

$5250 

1111111111iiluiloilin 

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 complete with 
test leads and operating instructions. 

'28/VT 

Superior's 
New Model GENOMETER TV -50 

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 

R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine - 
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. BAR GENERATOR: Projects an actual Bar Pattern on any 
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20 
vertical bars. CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non -shifting 
horizontal and vertical lines Interlaced to provide a stable cross -hatch effect. 

DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any 
color TV Receiver tube by the Model TV -50 will enable you to adjust for 
proper color convergence. MARKER GENERATOR: The following markers are 
provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 
2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. Is the 
color burst frequency.) 

I 

MODEL TV -50 comes abso- $4750 lately complete with 
shielded leads and 

IIIIIIIIl,.. 
operating Instruc- 

tions. NET dtIII1I Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C.O.D. 

TRY ANY of the 
111 

1` 

instruments on this page, for 

10 days before you buy. If 

completely satisfied then send 

down payment and pay balance 
os indicated on coupon. No 
Interest or Finance Charges 
added! If not completely satis- 

fied return unit to us, no 

explanation necessary. 

AUGUST, 1956 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -260, 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 un- 
paid balance shall become immediately due and pay- 
able. 
Name 

Address 

City Zone State 
All Prices net, F.O.B., N.Y.C. 

Model TC -55 Total Price $26.95 
$6.95 within 10 days. Balance 55.00 
monthly for 4 months. 
Model TV -12 Total Price $72.50 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months. 
Model 670 -A Total Price $28.40 
$7.40 within 10 days. Balance $3.50 
monthly for 6 months. 
Model TV -II ... Total Price $47.50 
511.50 within to days. Balance $6.00 
monthly for 6 months. 
Model TV -40 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 
Model TV -50 Total Price $47.50 
511.50 within 10 days. Balance $6.00 
monthly for 6 months. 
Model TV- 60... .... ._ Total Price $52.50 
$12.50 within 10 days. Balance $8.00 
monthly for 5 months. 

I 
1 
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AMPHENOL accessories present the best 
qualities of modem design: attractiveness 
and efficien :y. 

AMPHEN acc =ssories give the finest 
in performance - resulting in greate cus- 
tomer satistactior. 

a erra s, manu .r° uring. engineering are 
combined a' AMPHENOL for top quality, Qual- 
ity makes your customers friends -and 
repeat customers. 

MPHENOL actes d ies pr de top value 
at a fair p-ice; provide an important 'plus' 
in 'ull profit margins for you. 

¡'A MPUUOtFfers all 
Only AMPHENOL TV accessories provide you 

with the winning sales combination of 

Appearance, Performance, Quality and Price. 

SELL THE FINEST! SELL AMPHENOL! 

A 1V! P I l E N 0 L E L E C T R O N I C S C O R P O R A T I O N 

cátjo 
AMPFENOL CANADA LIMITED toro.nlg9,onta 

TEST INSTRUMENTS 

identifying the transistor group, typi- 
cal meter readings are given in the 
next two columns for the Lo and HI 

positions of the test switch. The dif- 
ference between these two gives the 
net change, a measure of relative sen- 
sitivity. 

If some other meter is used, the 
results of the table can easily be 
adapted, provided the meter's X100 
resistance scale is reasonably sensitive. 
The internal battery of the meter on 
this range should be between 1.5 and 
4.5 volts and the center scale for the 
same range should read between 1,000 
and 3,000 ohms. 

The following example relates the 
table's meter readings to another meter 
having a center scale of 1,000 ohms 
and a 3 -volt internal battery on its 
x100 resistance range: The full -scale 
sensitivity of such a meter on this 
range can be calculated to be 3 volts 
divided by the center, -scale reading of 
1,000 ohms, giving a full -scale deflec- 
tion (with the test leads shorted) of 
3,000 Aa or 3 ma. This compares with 
1.5 volts divided by 2,000 ohms or 750 
µa for the Precision 120 used in the 
table. Thus, the substitute meter has 
a sensitivity of only one -fourth that 
of the meter used and it can therefore 
be expected that the readings obtained 
for the average transistor will be 
approximately one -fourth that of the 
readings shown in the table. 

The more sensitive meter will dis- 
criminate more between good and bad 
transistors, but there is sufficient lati- 
tude in the check method to spot a poor 
transistor even with the less sensitive 
one. As a corollary, if the constructor 
wishes to build an independent transis- 
tor checker with a battery and milliam- 
meter, he will be well advised to use 
a meter having 1 -ma full -scale deflec- 
tion, for convenience in calculations. 

Before checking a transistor as a 
triode, check each B to E and B to C 

diode of the transistor for forward and 
back resistance. This eliminates tran- 
sistors having obvious defects involv- 
ing short, open or erratic (intermit- 
tent) readings. 

Parts for transistor checker 
I -56, 1- 10,000, 1- 220,000 ohms, I/2 -watt resistors; 
I- terminal strip, double -screw type, three termi- 
nals; 3- alligator clips (solder to soldering lug for 
mounting on terminal strip), midget type; (- 
chassis; I -spdt switch; 2 -tip jacks. 

Because of the rugged construction 
and the long operating life of transis- 
tors in general, be cautious about blam- 
ing the transistor for poor circuit 
operation. This is a vastly different 
approach from the method we have 
been accustomed to in tube circuits, 
where the tube turns out to be the 
culprit perhaps 90% of the time. In 
normal use, a transistor does not dam- 
age or deteriorate easily although it 
does not take much to damage a tran- 
sistor through excessive voltages or 
excessive heat. Even polarity reversals 
need not harm the transistor as long 
as the maximum voltage and current 
rating are not exceeded. END 
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e- generator techniques 

Kay Lab closed -cir- 
cuit TV monitor. 

THE pulse or sync generator is 
the timing heart of a television 
system. In commercial telecasting 
the sync generator is a complex 

piece of electronic gear. The pulse 
generator of an industrial television 
camera, with its less exacting re- 
quirements, is a simplified version of 
the telecasting sync generator. 

The pulse generator forms the syn- 
chronizing and blanking pulses used to 
trigger the horizontal and vertical 
deflection generators of both camera 
tube and picture tube. In any tele- 
vision system (Fig. 1), the synchronous 
motion of two scanning beams, camera 
tube and picture tube, locks in line by 
line in the pickup and reproduction of 
a scene. 

The television station sends out 
horizontal and vertical sync pulses 
which control the horizontal and verti- 
cal motion of the scanning. beam of 
the receiving picture tube. Horizontal 
and vertical pulses, in like manner, 
control the scanning activity of the 
picture tube of an industrial tele- 
vision viewer. In fact, a standard 
television receiver is often used as a 
closed- circuit television viewer. In 
addition to these viewer pulses a pair 
of similarly timed pulses control the 
motion of the camera -tube scanning 
beam. At the camera tube, the scanning 
beam gathers the video signal line by 
line off an image of the scene to be 
transmitted. At the viewer picture tube, r a scanning beam moves in step to 
reproduce the image in the same 
orderly sequence it was released. 

Blanking pulses are sent between 
Author, Closed- Circuit and Industrial Televi- 

sion (Macmillan) . 

CAMERA TUBE 

VIDEO AMPL 

BLANKING 

-10ErLEC710N SYSTEM PULSE GEN 
SYNG SYNC 

Fig. 1 -Block diagram shows components 

AUGUST, 1956 

Industrial television; 

closed -circuit systems: 

Part (- 
Synchronization, 

scanning and pulse 

formation 

television station and the home tele- 
vision receiver so that the receiver 
screen is blanked out during the hori- 
zontal and vertical retrace intervals. 
Blanking pulses are also supplied to the 
camera tube to prevent it from releas- 
ing video information during the re- 
trace intervals of the camera -tube 
scanning motion. Thus sync and blank- 
ing pulses perform similar functions 
in the operation of camera pickup 
tubes and conventional TV receiver 
picture tubes. 

Sync generation for ITV 
The horizontal and vertical scanning 

rates of an industrial system are often, 
but need not be, the same as the com- 
mercial standards of 15,750 cycles 
line rate and 60 cycles field rate. The 
advantage of using the same scanning 
rates is that any conventional tele- 
vision receiver can then be used as 
an industrial television viewer. How- 
ever, nonstandard rates and equip- 
ment are not uncommon and are some- 
times used for specialized functions. 

A sync generator for closed- circuit 
operation can be as simple as that 
shown in Fig. 2. Two pulse- forming 
generators are required -one operating 
at a line rate of 15,750 pps and a second 
at a field rate of 60 pps. The hori- 
zontal and vertical pulses generated are 
sent to camera -tube as well as picture - 
tube sweep circuits. Pulses can be sent 
on separate lines to viewer deflection 
circuits or they can be combined 
with the video and then separated at 
the viewer. 

In this simple arrangement the same 
generated pulse acts as both sync 

VIDEO AMR 

Bl 

i 
KING 

DEFLECTION SYSTEM 

of a basic television system. 

TELEVISION 

By EDWARD M. NOLL* 

pulse and blanking pulse. The leading 
edge of the pulse is used for syn- 
chronization; the duration of the pulse 
is long enough for blanking. 

A more elaborate generator (Fig. 3) 

DURATION 
(BLANKING IINTERVAL) 

LEADING / 
EDGE 
(SYNC) 

VroEO' ' I COMPOSITE SIG TO 

a 
1 - PULSE 

Ì 

VIEWER SYNC SED 

I I MIXER j 

I L -- -J 
I V 

VIDEO ¡ vIDEO 

HORIZ 

PUISE 

FCER SYNC- 

li: BLANKING 

YPCAL .J 

YNC - BLANKING 
PULSE 

L RM 

SYNC BLANKING 
TC CAMERA - -- T 

SYNC J 
er~ 

BLANKING 

Fig. 2- Simple ITV sync generator. 

VERT j PULSE 

j FORMER 

VERT 

DELAY INTERVAL 

SYNC 

1 1 BLANKING 

VIDEO- PULSE 
MIXER 

!PULSE MIXER 

DELAY 

HORIZ 
SYNC 

GE N 

Asaz 
BLANKING 
GEN 

Fri DELAY -- 
VERT VERT 

S +NC -9- BLANKING 
GEN GEN 

COMPOSITE 

SIGSIG70 
VIEWER 

Fig. 3- Diagram of system using sepa- 
rate horizontal and vertical blanking. 

would include separate blanking gen- 
erators. Even a delay circuit can be 
included so that the sync pulse doesn't 
rise until a specified interval after 
the start of the blanking. This type 
of combined sync and blanking pulse 
compares with standard commercial 
telecast pulse construction. It is im- 
portant to recognize how few signal 
components are needed to convey a 
closed- circuit picture as compared to 
the complex standard composite tele- 
cast signal. 

Sequential and interlace scanning 
The pulse generator systems shown 

in Figs. 2 and 3 form a sequential 
scanning pattern with the raster being 
formed line after line in sequential 
order down the screen (Fig. 4). To 
form an interlace pattern the horizontal 
frequency must be related exactly to 
the vertical frequency -a half -line 
relationship so that the lines of the 
second field fall between those of the 
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TELEVISION 

Kay Lab closed- circuit TV camera. 

first. In commercial telecast practice the 
half -line relationship is the quotient 
of the line rate divided by field rate: 
lines line rate 15,750 

2621/z per field - field rate - 60 

This rigid relationship between line 
and field rates is obtained with a 
counter chain (Fig. 5). A counter chain 
is a frequency divider, as compared to 
the more familiar frequency doubler. 
The output of a counter is a submultiple 
of the exciting frequency. In other 
words a 525 -to -1 counter, if excited 
with an input signal having a frequency 
of 31,500 cycles, has an output fre- 
quency of 31,500/525 or 60 cycles. 
This method of dividing is used in com- 
mercial telecast practice as well as 
interlace industrial television systems. 
The 31,500 -cycle signal is also divided 
by a 2 -to -1 counter to obtain the stand- 
ard line rate of 31,500/2 or 15,750 
cycles. 

Since the advent of color, the line 
and field rates have been modified 
slightly to 15,734.26 and 59.94, respec- 
tively. Still the quotient of the two 

ALL LINES IN SEQUENCE ODD UNES FIRST,TNEN,EVEN ONES - a ------ - ---.3 
E---- - - - - -- 6 
E 

E -------- _ -T 

SEQUENTIAL INTERLACE 

Fig. 4 -Two common scanning systems. 

I 
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Fig. 5 -An interlace pulse generator. 
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rates remains at a fixed value of 262% 
to establish proper interlace. 

In industrial TV gear the field rate 
is locked at the power -line frequency. 
A power- locked system is less suscep- 
tible to hum disturbances. To maintain 
a constant count and, at same time, 
lock in at the power frequency, a phase - 
comparison circuit is required. Its 
function is to compare the field out- 
put of the counter with the power - 
line frequency, developing a correc- 
tion voltage that is supplied to the 
double line rate or master oscillator. 
Thus the line -rate frequency is held 
to a rate that is always the proper 
half -line multiple of the field rate 
while the field rate is fixed to the power 
frequency. 

Thus the major component circuits 
of a pulse generator are: pulse- forming 
generators and shapers, pulse counters, 
comparison systems. 

Pulse formation 
The two basic pulse -forming genera- 

tors are the blocking -tube oscillator and 
the multivibrator, commonly used in 
the formation of deflection sawtooth 
waves for oscilloscope and television 
picture tubes. 

A typical blocking -tube pulse genera- 
tor is shown in Fig. 6. It does not differ 
too much from the familiar sawtooth- 
forming blocking -tube oscillator. In- 
stead of a sawtooth voltage being 
formed at the plate, a pulse is formed 
at the cathode. 

The grid waveform, as shown, is 
approximately the same as that of 
a sawtooth- forming blocking -tube cir- 
cuit where the grid time constant 
determines the oscillator frequency. 
Once capacitor C is charged to a high 
negative voltage the tube remains cut 
off until C discharges sufficiently 
through resistor R to reach tube con- 
duction bias. When tube current flow 
begins, the feedback via the blocking - 
tube transformer drives the grid in 
the positive direction rapidly. This rise 
continues until feedback is no longer 
able to support any further grid volt- 
age rise. Grid current flow acts as a 
limiting factor on grid voltage increase 
beyond a certain limit. Now the cycle 
reverses and feedback is in a direc- 
tion that drives the grid far beyond 
cutoff by charging C to a high negative 
voltage. Hence a new cycle begins 
with the discharge of capacitor C. 

So far as pulse generation is con- 
cerned, the time of tube conduction 
is important. During this interval the 
flow of tube current through the 
cathode resistor generates a positive 
short -duration pulse across the cathode 
resistor that continues for the interval 
the tube conducts. However, the sync 
and blanking pulses are of short dura- 
tion with a much longer interval be- 
tween pulses. Generally the pulse is 
only some 5-15% of the pulse period. 
Thus, the blocking tube is ideal for 
a pulse generator, forming a pulse of 
short duration in comparison to the 
spacing between pulses. 

The multivibrator too can be used as 
a pulse- forming circuit. It it asymmetri- 
cal -one of the tubes conducts for a 
much longer period of time than the 
second (Fig. 7). The tube with the 
long- time -constant grid circuit con- 
ducts for a much shorter period of 
time than its partner. 

Tube 72 conducts for a long interval 
because of its short -time -constant grid 
circuit. It is on for a long period of 
time and off for a short period. The 
pulse at the cathode of the tube with 
the long time constant (V1) is positive 
during its short conducting interval. 
A long positive pulse develops at the 
cathode of V2 because it has such a 
long conducting time. However, if we 
look at this pulse as a negative one it 
is really a short negative pulse. Hence 
the multivibrator forms time- coinci- 
dent positive and negative pulses. 

Just as in television receiver prac- 
tice, the horizontal and vertical rate 
signals can be generated by blocking - 
tube oscillator or multivibrator. Of 
course, to generate the horizontal 
pulses the frequency- controlling time 
constants must be shorter than in the 
formation of low- frequency vertical 
pulses. TO BE CONTINUED 
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Fig. 6- Blocking -tube pulse generator. 
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TV DX 
RADIO- ELECTRONICS is happy to 
announce that TV DX is again 
a regular section with Mr. Rob- 
ert Cooper of Fresno, Calif., 
as editor. It will appear every 
alternate issue. This month -a 
review of 1956, and some hints 
on the future. 

By ROBERT B. COOPER 

JANUARY provided dx -ers in west- 
ern United States with several 
good sporadic -E openings (here- 

after abbreviated E's) during the third 
week, with conditions peaking from the 
18th to 20th. Richard Lowry of Temple, 
Tex., reports reception of XEQ, chan- 
nel 9, Mexico City, on Jan. 19, at 5 p.m. 
CST. This distance of 900 miles is 
quite unusual in that any loggings via 
sporadic -E skip above channel 6 sel- 
dom occur. 

The evening of Jan. 23 brought 
excellent sporadic -E conditions from 
the mid -Gulf area to the northeastern 
states, lasting into the early morning 
of the 24th. 

February reports list only the 12th 
and 13th active for western and south- 
ern areas. March was somewhat better 
and E's were noted along the Gulf 
states on March 11, 16 and 20. 

April as usual brought the first indi- 
cation of our summer skip season. April 
15 saw one of the largest, most pro- 
nounced openings ever observed for 
April. An example of the unusual scope 
is the report by Hamilton of Hannibal, 
Mo., who logged WCBS, WRCV, WBZ, 
WCR, WCAX, WSYR, WIRI, WMAR, 
WFIL, CFCM, WABD, WRCA, WRGB 
and WTWO between 9:27 a.m. and 
4:59 p.m. The frequency of E's after 
the 15th increased with E's noted on 
April 20, 21, 23, 24, 25, 28 and 30. 

May was slow to begin for E's over 
most of the country, with only scat- 
tered openings previous to May 12, 
when an excellent skip opened for areas 
west of the Mississippi, from 3 p.m. 
EST to midnight. All E's seemed to 
vanish between May 21 and 30. May 
ended in a better light, however, with 
a double -hop sporadic -E opening (1,500 
miles and farther) from central and 
southern California to Ohio, West Vir- 
ginia and Pennsylvania after 11 p.m. 
EST on the 30th. The morning of May 
31 brought more double -hop E's, with 
WUSN (2, Charleston, S.C.) and WSB 
(2, Atlanta, Ga.) reported from sev- 
eral locations in California. 

An increasing number of observers 
have begun to report "short bursts" 
of reception much like regular E's, 
with the exception that duration is 
but a few seconds. The majority of 
these bursts are from stations normally 
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Aboard Uncle Sam's 
mighty new Flat Tops... 

RADIO RECEPTOR 
Selenium Rectifiers 

meet the rigorous requirements for 
top performance and dependability 

Aboard the new fleet giants USS Saratoga and Forrestal 
are power conversion units made by our customer, Ther 
Electric and Machine Works, Chicago, Ill.... and key 
component in each unit is a Radio Receptor Selenium 
Rectifier. 

You get the same top quality and long life demanded by 
the Navy when you specify 
RRco. rectifiers with "Safe 
Centers" for all radio and 
TV replacements. Next time 
you order from your parts 
distributor be sure you get 
Radio Receptor units. 
There's a standard replace- 
ment available for sets of 
every radio and TV manu- 
facturer. 

Semiconductor Division 

Radio Receptor Company, Inc. 
Radio and Electronic Products Since 1922 

240 Wythe Ave., Brooklyn 11, N. Y. EVergreen 8 -6000 

Really 

Reliable 
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Sonotone's 2 -model line 
simplifies 

cartridge replacement! 

JUST 2 SONOTONES (1P, 2T) 

TAKE THE PLACE OF... 

UP TO 12 MODELS IN OTHER 

CARTRIDGE LINES! 

You finish jobs faster, please customers more, 
when you standardize on Sonotone Ceramics 

Why juggle a handful of different cartridges, when it's so much easier and 
faster to stick to just two! Sonotone single -needle 1P and turnover type 
2T are all you need for over 90% of quality replacement jobs. 

These two Sonotone cartridges fit practically any arm. They're quick 
to install. And remember, Sonotone cartridges are more than replace- 
ments. They'll give better response than original equipment... enhancing 
your reputation for quality work. 

Now standard of the phono industry 
In more than half the quality phonographs 
made today by leading manufacturers, 
you'll find one of these Sonotone cartridges. 
All the more reason why you should 
standardize on Sonotone. 

S O Iii ®T O IV E CARTRIDGES 
ELMSFORD, N. Y. 

In Canada, contact Atlas Radio Corp., Ltd., 50 Wingold Avenue, Toronto 

76 

seen via E's (400 -1,500 miles distant). 
This reception is a direct result of 
small dust particles entering our S- 
layer at such a high speed that the 
friction between dust and air mole- 
cules causes the dust particles to burn 
up, leaving a trail of ionized gas. This 
trail has the same properties as a 
regular E -layer skip cloud and there- 
fore reflects the signal to earth at 
some distant point. The short duration 
is because the cause of the ionized 
trail soon dissipates. The interesting 
part about meteor -scatter reception is 
that it is possible every day, almost 
any time of day! 

A special RADIO- ELECTRONICS form 
has been prepared for the use of all 
long- distance TV fans reporting to 
this column. These forms will be dis- 
tributed free of charge and may be 
obtained by sending a postcard to 
Robert B. Cooper, RADIO -ELECTRONICS, 
154 W. 14th St., New York 14, N. Y. 
These forms must be used for regular 
reporting as our compilation of the 
data you send in is done in a systematic 
manner based on these forms. 

Richard Lowry of Temple, Tex., 
reports several nice loggings on the 
evening of April 13, 1956, when WJMR 
(21, New Orleans) at 435 miles and 
WAFB (28, Baton Rouge, La.) at 400 
were logged with excellent signals. 

Another long uhf haul of outstand- 
ing merit is reported by Robert Weems, 
of State College, Miss. Bob found the 
same interval (April 13 -14) good 
for high -band vhf, so he decided to 
check the uhf. The result -a new uhf 
record, with the logging of WGBS -TV, 
channel 23, Miami, Fla., a distance of 
750 miles! 

Pvt. Gordon E. Simkin, situated on 
Bikini Atoll, Pacific Ocean, reports 
that F2 (long -haul) skip activity is 
being noted on a regular basis, with 
reception from Hawaii and the Philip- 
pines a nightly feature. The distances 
are 2,600 miles to the Hawaiian group, 
3,000 to Manila. 

Long -term predictions for TV dx 
conditions during August and Septem- 
ber have it that E's will drop off very 
sharply about the time you read this, 
with only scattered late- afternoon 
openings after Aug. 15. Tropospheric 
conditions will continue to improve, 
reaching a 2- or 3 -day peak sometime 
during the first three weeks of Sep- 
tember. This peak will be preceded by 
a large slow- moving high frontal area 
of high barometric pressure. 

Long -haul F2 skip will probably only 
go as high as channel 2 this fall, but 
observers should not neglect the other 
low -band channels. Watch for F2 dx 
reception from Central and South 
American countries in the morning 
hours (7 a.m. to noon LST) following 
any night of heavy aurora activity in 
the northern sky. 

Meteor -scatter dx -ers should watch 
for the annual peak of meteorite show- 
ering during the second and third 
weeks of August. The frequency of 
MS bursts may increase tenfold. END 
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Image orthicon camera control operator adjusts setup and 
level on knobs P and G. Camera controls are on sloping panel. 

TV STATIONS usually but not 
always transmit consistently cor- 
rect signals. Sometimes the sig- 
nal departs from the ideal and, 

when this happens, the effect is likely 
to show up on receiver screens. Of 
course, some troubles are due to equip- 
ment failures, but others are due to 
misadjustment of equipment. Often 
this occurs outside the station. Net- 
work programs pass through innumer- 
able amplifiers. Many technicians con- 
trol them before the signal is aired. 
Sometimes troubles are additive and 
sometimes equipment cannot be serv- 
iced without interrupting the program. 

Many viewers will watch any kind of 
program material without complaining, 
but the slightest technical trouble 
showing up on receiver screens will 
guarantee at least a few phone calls 
to the station. Most viewers are 
annoyed by changes in contrast. This 
is likely to occur when the station 
switches from a studio camera to a 
film camera or from a local to a net- - work program or sometimes even 
between studio cameras. It is often due 
to changes in video levels. The change 
may start in the originating control 
room and grow progressively worse 
right through the transmitter. 

This trouble is often traced to mis- 
reading the scopes. First the camera 
control operator sets the video level 
At the output of each camera. Then the 
control -room technician sets it for feed 
to a line. If it's a network feed, the 
telephone company may set it many 
times. The receiving station sets it at 
its control room, then the telephone 
company again. In addition, the trans- 
mitter has several shots at it. Now if 
everyone saw the same thing on his 
scope, the video level might remain con- 
sistent. Unfortunately this is not so. 

AUGUST, 1956 

For example, suppose a program is 
using two cameras. Camera 1 is be- 
having normally (Fig. 1 -a). Camera 
2 is peaked up around 6 mc and shows 
overshoot (Fig. 1 -b). Each of these 
signals is seen in the control room on 
its camera -control scope. The operator 
sets the video gain on each camera con- 
trol to read 0.7 volt on its scope. Both 
cameras are looking at the same scene. 
The director switches camera 1 on the 
air. The viewer adjusts his receiver. 

Fig. 1-a, Camera 
output on a wide- 
bind scope; b, out- 
put contains high - 
frequency over- 
shoot; e, same as b 
but with scope 
bandwidth limited. 

a 

b 

e 

TELEVISION 

TV SIGNAL 

TROUBLES 

before the 
receiver 

By A. G. SWAN 

TV transmitter troubles 

can produce misleading 

receiver symptoms 

Then the director switches from 1 
to 2. Immediately the viewer's screen 
changes contrast; he is receiving less 
signal at his kinescope because he is 
not receiving the 6 -mc overshoot. Now 
if the control operator suddenly limited 
the response of his scope to say 3 mc, 
the overshoot on camera 2 would dis- 
appear from its scope, the level would 
read less than 0.7 volt and he would 
increase it (Fig. 1 -c). Now the viewer's 
receiver would behave more normally. 
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TELEVISION 

This condition can exist in any num- 
ber of cases -not just between cameras, 
but between programs, lines, studios. 
It also causes misunderstandings be- 
tween technicians viewing the same sig- 
nal at different places. The remedy is 
scopes with uniform responses. To 
accomplish this, the IRE rolloff is used. 
This is a filter with a standard charac- 
teristic falling off as the frequency 
increases (Figs. 2 -a, -b). Scopes so 
equipped give more identical level 
readings. 

Level troubles can also occur due to 
picture composition. Suppose two nor- 
mal cameras are used. No. 1 views an 
evenly lighted scene (Fig. 3 -a). No. 2 

views the same scene, but catches some 
extreme highlights such as reflections 
off chrome. The same condition exists 
on the control scopes as did with over- 
shoot, except that now the peak (high- 
light) can be of lower frequency (Fig. 
3 -b). If such a peak is set at 0.7 volt, 
the rest of the scene will be darker 
than normal. If the control operator 
limits off the peak, the remainder of 
the scene can be increased to normal 
level (Fig. 3 -c). 

Thus far the white portions of the 
picture have been discussed. But the 
same things can exist in the black por- 
tions. In fact, black detail can be lost 
more easily than white. The setup (dis- 
tance between the blackest portion of 
the picture and the tip of the blank- 
ing pulse) should be maintained at 
about 10% of the picture amplitude. 
Where different scopes exhibit different 
amounts of black detail, it follows the 
setup will also appear different. 

Setup adjustments are originally 
made by the camera control operator. 
He does this by merely lengthening the 
blanking pulse for more setup or short- 
ening it by clipping the black end for 
less. If he makes it shorter than the 
peak -to -peak video, he also clips off 
the blackest portion of the video. Thus 
he loses black detail and the average 
background becomes darker. If he wants 
to enhance something like white letter- 
ing on a black background, he may 
intentionally reduce the setup below 

Fig. 3-a, An evenly 
lighted scene; b, 
same scene with 
bright reflected high- 
light- blacks are se- 
verely compressed; 
c, same scene with 
highlight limited. 

tr 

c 

normal. Ordinarily he holds it at 10 %. 
But suppose he is receiving a signal 

from the network. Now he has no con- 
trol over the height of the blanking 
pulse. What he receives from the net- 
work, however, can be doctored. This 
is done in the stabilizing amplifier, 
used to clean up a signal over which 
there is no other local control. Essen- 
tially it receives a composite signal, 
clips off the sync pulse, reshapes it, 
then reapplies it to the original signal. 
This sync clipper is adjustable. If it is 
set to clip more than the sync pulse, it 
clips into the blanking, reducing setup. 
Thus if the network signal has too 
much setup, the local technician can 
reduce it (Fig. 4). 

But now if he switches to a local 
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a 

Fig. 2-a, Multifre- 
quency burst - fre- 
quencies are 0.5, 1.5, 
2, 3, 3.6 and 4.2 mc; 
b, burst through 

b IRE rolloff filter. 

signal -which also goes through the 
same stabilizing amplifier -the setup 
will be too low and he must readjust 
the sync clipper. This also changes 
the apparent background brightness. 

Don't blame all changes in back- 
ground brightness or contrast on the 
control operator! Some of it is dictated 
by front -office economics. Image orthicon 
tubes for studio cameras cost over 
$1,000 each. Their lives are from 500 
hours to (if you push your luck) 1,500. 
Smaller stations usually stock only a 
few at a time, especially since they 
have a finite shelf life. Of the few 
they stock, no two will have exactly 
the same contrast characteristics. 
Hence matched tubes are not always 
possible. And, vidicon cameras, popular 
for film pickup, may show contrast 
different from the orthicon cameras. 

Although the stabilizing amplifier's 
function is to improve the signal, it 
can become balky. Just as noise pulses 
can confuse receiver deflection oscil- 
lators, they can confuse the stabilizing 
amplifier. So can overshoot spikes on 
the edges of the pulses. 

The stabilizing amplifier uses a 
driven clamp. The driving pulses for 
this clamp are made by differentiating 
the clipped -off sync pulse. If noise or 
spikes extend into the sync region, the 
clamp may mistake these for differen- 
tiated sync pulses, producing the wrong 
clamping information. This causes 
heavy erratic black streaking across 
the picture and is not uncommon when 
a signal is originating from some tem- 
porary point where conditions are un- 
favorable. 

A cleaner type of streaking, similar 
to a loss of low frequencies, occurs 
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NEW4c1+AE, 
DRIVER UNITS 

LIFETIME 

GUARANTEED 

J enen 
HIGHER POWER RATING... HIGHER EFFICIENCY, TOO! 

Designed to pack a terrific sound "punch "... to pene- 
trate high noise levels...to project sound over great 
distances, the new Jensen LIFETIME Driver Units will 
do the job better, more dependably, and more econom- 
ically than ever before. 
The D -30 (30 watts) and D -40 (40 watts) have higher 
power ratings than comparable previous units. This 
means that the projector can deliver more sound out- 
put and better coverage when called upon to do so. 
Moreover they are more efficient although their cost is 
approximately the same. This means more sound out- 
put per dollar...more sound output per watt input... 
saves amplifier power and cost too. 
DD -100 Superpower Driver (100 watts) is a new ad- 
vance in packaged sound power, for an integrated unit 
with such a high power rating has never been available 
before. It makes possible concentrated projector arrays 

SPECIFICATIONS 

MODEL 
POWER 
RATING 

IMPEDANCE 
OHMS 

FREQUENCY 
RANGE LENGTH DIA. 

LIST 
PRICE 

D -30 30 w. 16 75- 7,000 41/16" 4/,," 527.50 

D -40 40 w. 16 75- 10,000 4/16 " 4'/," $36.00 

DD -100 100 w. 8/32 75- 10,000 55/I6" 8'/," $96.50 

Integrated peech and m sic program material. For sine wave or siren signal input, reduce ratings 
one -half. Ratings apply on y for frequencies above horn cuto f. 

AUGUST, 
tip ensen 

6601 S. Laramie, Chicago 38, Illinois Division of The Muter Co. In Canada, Copper Wire Products, ltd. licensee 
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with a power capacity of 1600 watts or even more. 
We are so confident of the excellence of design, skilled 
craftsmanship, precision materials and careful inspec- 
tion that go into every Jensen Hypex Lifetime Driver 
unit that we are taking the unprecedented step of 
guaranteeing each and every one against electrical 
failure indefinitely. Should any Driver Unit fail at any- 
time when used under normal operating conditions, we 
will either repair or replace it at our option without 
service charge. 
Jensen LIFETIME Driver Units are standout members 
of the new Jensen Professional Series...a group of 
speakers covering every requirement for effective sound 
communication and entertainment in commercial, in- 
dustrial and institutional sound systems. We'd like 
to send you Catalog 1070 which contains complete 
information. 

FEW MP Ml? Mit Mit ?dirt relit h bR hbR M1R h b't Mlt riff? h5rt M1? hfit t efl<§ 

LIFETIME GUARANTEE 
D -30; D -40 and DD -100 Lifetime Driver Units. 

Every Lifetime Driver Unit is unconditionally guaranteed for life against 
failure when operated according to the instructions accompanying 
the unit. 

Should any Lifetime Driver Unit become Inoperative at anytime under 
these conditions, it will be repaired or replaced at our option entirely 
tree from any service charge. 

The instruction sheet supplements and is a part of the warranty under 
which the Lifetime Guarantee is extended. 

JENSEN MANUFACTURING COMPANY 

d ikiiAsV WWV AVON /IN OWalk4r/TAllIEUOW IAN AMU oThtl 

M A N U F A C T U R I N G C O M P A N Y 

79 

www.americanradiohistory.com

www.americanradiohistory.com


for All 

RECORD 

SPEEDS 

The 

e49-CCCivioei 
High Fidelity 

Record Changer 

Model RC-456 
for 78, 45, 331/2 and 

162/3 rpm records 

iMMMDOOaYl 
ROCKBAR CORPORATION 

650 Halstead Avenue, Mamaroneck, N.Y. 

Tell me all about the COLLARO 

RC -456 

Name 

Address -... .-., 
City Zone 
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TELEVISION 

when the sync pulse is delayed. Ordi- 
narily the sync pulse starts 1.6 µsec 
after the start of the blanking pulse. 
If it starts late, the clamp driving 
pulses made from it will also be late. 
Thus clamping occurs late and may 
miss the flat portion of the blanking 
pulse on which it should occur. The 
result is erratic clamping. This some- 
times occurs in transmitters and causes 
the streaking described. 

Such a delay in sync usually occurs 
from a routing of the sync pulse sep- 
arate from the picture. It is also a 
I unction of the originating sync gen- 
erator. Other troubles begin in the 
sync generator, too, although they are 
relatively uncommon. The sync gen- 
erator manufactures all the pulses used. 
The numbers of pulses and their widths 
are adjustable. Usually no seridus 
damage is done to the picture if varia- 
tions in the pulses are small. 

One exception is the number of equal- 
izing pulses. There are six of these 
preceding the vertical sync pulse and 
six following. Should there be too 
many or. too few, the vertical oscillators 
in the receivers may trigger at the 
wrong time, resulting in unstable inter- 
lace and tearing at the top of the raster. 
The condition of these pulses may be 
observed on a receiver with sufficient 
accuracy to detect any major discrep- 
ancies by rolling up the picture with 
the vertical hold control and adjusting 
brightness so pulses can be seen. 

Sometimes the sync generator causes 
rubber sync at the top of the raster. 
These generators are often operated 
locked to the power company's 60 cycles. 

a 

b 

Fig. 4-a, A normal 
setup; b, no setup; 
c, video pattern 
shows high setup. 

a 

The generator originates with a 31.5 - 
kc oscillator. This feeds a series of 
counters which count down to 60 cycles. 
The 60 cycles is then compared with 
the power company's in a discriminator 
and the correcting voltage applied to 
the 31.5 -kc oscillator. Sometimes this 
circuit hunts, causing the top of the 
raster to wobble slightly. This is best 
observed by viewing the start of the 
first line of the interlaced field at the 
top center of the raster. A small puls- 
ing variation in the length of this 
line is normal in some generators. If 
it becomes too large, wobble at the 
top of the picture may become notice- 
able. 

Viewers often complain of buzz in the 
audio with change in picture. This of 
course often occurs from receiver mis- 
alignment, but can be aggravated in 
intercarrier sets by high modulation 
at the transmitter. The 4.5 -mc sound 
if is the result of beating the picture 
and sound if carriers. The picture if 
should be large compared to the sound 
if carrier. 

This is true when the if curve and 
the received signal are correct. How- 
ever, the whiter the transmitted pic- 
ture, the lower the picture carrier. 
When the picture carrier is too low, 
the receiver sound system cannot limit 
off all the video modulation passed to 
it. Since part of this video modulation 
is the 60 -cycle sync pulse, there is 
buzz in the audio output. In high - 
power transmitter finals this amount 
of modulation is critical. It should be 
held so that at least 10% of the picture 
carrier is transmitted. END 
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FROM DELCO RADIO come the speakers 
with highest performance. 

do your customers! 
Engineering skills of Delco Radio and General Motors com- 
bine to offer a full line of speakers for home and auto radios, 
phonographs, TV, and Hi -Fi. National advertising behind 
the Delco Wonder Bar Radio develops a bigger service 
market for you! For fast service call your UMS -Delco 
Electronics Parts Distributor. 
14 Standard Models: Designed and built to R.E.T.M.A. 
standards with heavily plated metal parts and Alnico -V 
magnets. Precision felted cones give uniform response over 
full operating frequency range. All are fully dustproof 
and dependable. 

Dual- Purpose Hi -Fi Model 8007: A superior speaker for 
custom -built audio systems and for replacements in AM, 
FM, TV and phonograph sets. Size 8 ", 50 to 12,500 CPS 
frequency range; Alnico -V magnet; 10 -watt power rating; 
4.1 v.c. impedance; 1%6" voice coil. 

You trust them ...so 

DELCO 
W a T.tCi la t.. :: B A F1 .... 

RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

GM 
** A GENERAL MOTORS PRODUCT -A UNITED MOTORS LINE 

Distributed by Electronics Distributors Everywhere 

A complete line of original equipment service parts from the 
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TELEVISION 

THE drive voltage fed to the grid of 
a horizontal output tube must have 
some definite waveshape and ampli- 
tude, depending upon the model, for 

normal operation. Poor waveform or 
either excessive or insufficient drive will 
not only distort the raster but can 
seriously damage components in the 
horizontal output, damper and high - 
voltage circuits. 

The horizontal output stage is nor- 
mally biased deep into cutoff. When 
plate current does flow, it produces 
horizontal deflection across the right 
two- thirds of the screen; damper cur- 
rent furnishes deflection across the left 
third of the screen. Thus it is at ap- 
proximately this one -third point where 
the transition from damper to hori- 
zontal output tube current takes place. 
A drive line will appear when this 
transition is not smooth. 

While grid circuit values may be 
selected to provide proper grid drive, 
many manufacturers include a drive 
control in the output tube grid circuit 
to compensate for changes in component 
values and voltages that otherwise, in 
time, may produce an annoying drive 
line or severe nonlinearity. 

However, improper setting of this 
control is often more damaging than a 
slight change in fixed circuit values. 
Excessive drive can produce high- ampli- 
tude transients that the damper circuit 
cannot quench, producing white bars in 
the area where the drive line might ap- 
pear. It may also produce arcing and 
corona in the high -voltage power supply 
due to increased high voltage. 

Insufficient drive reduces the normal 
grid bias, producing excessive plate 
current flow. The tube, thus overheated, 
is shortlived and often becomes gassy. 
In addition, the heavy plate current of 

6B6 -GT 
Fri w 

HORIZ OUTPUT 
TRANS 

Fig. 1- Admiral 19E1 horizontal drive 
control circuit is used in many sets. 

82 

the horizontal output tube, which flows 
through a portion of the flyback trans- 
former, overheats the unit as well as 
associated components. 

Aside from the obvious drive line, 
improper drive setting is indicated by 
a picture greatly stretched at the left 
and somewhat compressed at the center 
and right; this cannot be corrected by 
adjusting the linearity control. 

The drive control is usually a poten- 
tiometer or a mica compression type 
trimmer capacitor. Fig. 1 shows the grid 
circuit of a horizontal output stage in 
the Admiral 19E1, a fairly common 
circuit. A 10- 160 -µµf trimmer is used. 
The entire input voltage is developed 
across Cl. The trimmer and C2 in series 
act as a capacitive voltage divider 
feeding the output grid across R. The 
lower the capacitance of the drive 
control, the greater its capacitive react- 
ance and the drive voltage developed 
across it. 

Improper adjustment of this trimmer 
often causes insufficient width and 
brightness. For best adjustment of this 
and most other circuits, turn to an un- 
used channel. Set the brightness control 
slightly lower than normal and turn 
the contrast down. Then turn the hori- 
zontal hold completely to the left. 
Finally, turn the horizontal drive screw 
to the left (out) as far as possible while 
still maintaining slight tension on the 
trimmer plate. If a white vertical line 
appears on the screen, slowly turn the 
drive screw in until the line just dis- 
appears. Do not use the drive control 
to obtain correct width and linearity. 
Leave these for the width and linearity 
controls. 

Fig. 2 shows a later model Admiral, 

v26SN7-GT 
HORIZ 05C 

5 

6CD6 -G 
HORIZ OUTPUT 

TO 

FLYBACK 
TRANS 

00K 470K 

150K 

IVE 

310V 

Fig. 2 -The horizontal drive control 
is a potentiometer in this receiver. 

the 23B1AZ, using a 150,000 -ohm poten- 
tiometer as the drive control. This unit 
is in the plate circuit of the horizontal 
oscillator and controls the B -plus volt- 
age on the plate of the oscillator. Being 
decoupled by the 0.1 -pf capacitor, the 
drive control is not part of the oscillator 
plate load. By controlling the oscillator 
plate voltage, the drive control varies 
the output of the oscillator and, hence, 
the grid drive to the horizontal output 
tube. 

Fig. 3 shows still another Admiral 
circuit -the model 20Y4D setup. Here 
the 170- 780 -µµf trimmer is in series with 
the output grid resistor. The reactance 
of the .0047 -µf blocking capacitor being 
relatively low, the oscillator output is 
divided between the trimmer and grid 

0 n 

B+ 

resistor. At maximum capacitance the 
drive control supplies maximum grid 
drive to the horizontal output tube be- 
cause a minimum amount of voltage is 
developed across it. 

Fig. 4 shows a variation in drive 
control circuitry, used in the Zenith 
chassis 21L21. Here, with the output 
tube cathode unbypassed to ground, the 
horizontal drive trimmer is connected 
between grid and cathode and acts as 
part of an ac voltage divider in series 
with the 330 -µµf coupling capacitor. 

v212AU7 6CU6 
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Fig. 3 -still another capacitor type 
horizontal drive control arrangement. 

While there are some variations in 
manufacturers' instructions for adjust- 
ing the drive control, in general set the 
drive at a point just before left -hand 
stretch or center compression takes 
place. Then adjust the horizontal 
linearity. Where possible, a linearity 
generator such as the crossbar type 
should be used. Where the drive control 
does not correct the drive bar, carefully 
check all resistors and capacitors in 
the grid circuit of the horizontal output 
stage. Also check the amplitude of the 
oscillator output. Replace the horizontal 
oscillator tube and check all tube volt- 
ages. 

Overdriving the output stage does 
more than apply an excessive sawtooth 
voltage; it will often distort the out- 
put waveform and cause the stage to 
oscillate, producing one or more beaded 
vertical lines at the left side of the 
picture. 

The principal danger in underdriving 
is in not producing sufficient grid -leak 
bias. Most output stages use some 
cathode bias to supplement the grid - 
leak bias. This affords some protection 
to the horizontal output tube in case of 
drive failure. Without cathode bias, 
insufficient drive may permit very high 
cathode current (greater than 110 ma 
or so). Thus, in horizontal sweep and 
high -voltage problems, always make a 
quick check of the horizontal output 
stage grid circuit. Test both the saw - 
tooth drive signal and the developed 
dc bias. 

Ringing in raster 
An Arvin chassis TE -290 came in 

with no picture. After correcting this 

I/2 6SN7-GT 6CD6-GT 
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Fig. 4-A resistance capacitance volt- 
age divider varies horizontal drive. 
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defect I noticed a few vertical lines at 
the left edge of the screen. With the 
contrast turned down, the lines still, ap- 
peared and I assumed the trouble to be 
ringing. From here on in I got nowhere. 
All components in the horizontal output 
stage and the damper circuit were 
checked and most capacitors replaced. 

Perhaps I should not have mentioned 
the lines because the customer said 
that they were always there and did not 
bother him. However, having raised the 
issue, I would like to clear it up and 
would appreciate any assistance you 
can give. -B. T., New London, Conn. 

You did not state whether you re- 
placed the balancing capacitor in the 
high side of the horizontal deflection 
coils -if not, do so. If this does not 
help, try several values of balancing 
capacitors. Try values as low as 22 and 
as high as 47 µµf. Somewhere in this 
range you should hit a value that will 
supply the correct capacitance to bal- 
ance out the capacitance of the upper 
winding to ground. Also try redressing 
leads in the damper circuit. 

Vertical foldover 
On an Admiral 20T1 there is a clear - 

cut case of vertical foldover with a 
bright horizontal bar at the bottom of 
the picture. I went through all the usual 
checks but cannot eliminate the bar. 
The waveform is distorted and the point 
of foldover can be seen, but the point 
can't be straightened out. All compo- 
nents have been checked in the vertical 
oscillator and amplifier circuits. F. T., 
Toledo, Ohio 

Assuming all components have been 
thoroughly checked, make sure the line 
voltage is at least 110. While most sets 
will operate fairly well down to 105 
volts, certain troubles, such as foldover, 
can occur in this voltage range. I 
assume also that you have replaced the 
6S4 vertical output tube. This tube has 
been the source of a great deal of 
trouble with some brands giving con- 
siderably more output than others - 
try a few of these tubes. While on the 
subject, replace the 5134 -G. 

There are some component changes 
that may help. Change the 1- megohm 
grid resistor in the vertical output stage 
to 3.3 megohms. Various -size decoupling 
resistors were used in the plate circuit 
of the vertical output tube, with the 
most effective being a value of 560 ohms. 
At the factory 1,000- and 820 -ohm 
resistors were used. 

You might also try connecting a 
.05 -µf capacitor across the width con- 
trol. This will increase width slightly 
and provide increased vertical sweep, 
often curing foldover problems. The 
high voltage will be reduced slightly, 
but not noticeably. 

You did not state at what point you 
saw the distorted waveform. If it was 
in the deflection yoke, the foldover may 
be corrected by fitting the two core 
pieces closely together with air gaps of 
1/32 inch or less. This can be done by 
tightening the collar. If this doesn't 

TECHNICIANS 

ARE YOU NOW 

QUALIFIED FOR 

ENGINEERING WORN? 

THEN HERE IS YOUR OPPORTUNITY FOR 

AN ENGINEERING ASSIGNMENT WITH 

THE RCA SERVICE COMPANY! 

... And you'll be eligible for educational benefits through 
RCA's liberal Tuition Refund Plan, a real boost toward 

that actual engineering education you're interested in! 
Many other company -paid benefits, of course. Excellent 

starting salaries pleasant suburban locations reloca- 

tion expenses paid. 

Which of these engineering fields do you prefer? 

Missile Electronics 

Navigational Aids Planning & Design 

Naval Electronic Systems Installations Planning 

Specifications Engineering Writing 

ARRANGE FOR CONFIDENTIAL INTERVIEW WITH 

REPRESENTATIVES OF RCA ENGINEERING MANAGEMENT 

AT A LOCATION CONVENIENT TO YOU 

Please send complete resume to: 

Mr. John R. Weld 

Employment Manager, Dept. Y -8H 

Radio Corporation or America 
Camden 2, New Jersey 

RCA SERVICE CO., INC. 
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Everything you need 
in the complete line of 

Merit IF -RF Coils. 
Like all of Merit's other 

complete lines of transformers, 
yokes and flybacks -Merit 
IF -RF Coils are made in 

Merit factories with 
Merit facilities. 

Merit is the only single source 
for all your coil and 

transformer requirements which 
manufactures the products sold 

under this brand name. 

Merit 
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COIL AND TRANSFORMER CORP. 
4427 North Clark Street 

Chicago 40, Illinois 
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do the trick, remove the collar and iron 
cores and smooth over the insulation 
between the cores. 

Defective crystal 
A Sentinel model 456 came in with 

a complaint of sound bars. Varying the 
fine tuning had no effect on their num- 
ber or amplitude. The picture was 
rather weak and sync poor. I checked 
the alignment of the front end and if 
amplifier -both checked OK. I did find 
a shorted video amplifier tube but re- 
placing it helped only slightly. AU com- 
ponents in this circuit checked normal. 
-T. T., Houston, Tex. 

The symptoms you describe, coupled 
with the alignment of the rf and if 
circuits, suggest trouble in the video 
amplifier. Since you found a shorted 
video amplifier (6AH6) it is most likely 
that the trouble is a damaged 1N60 
crystal detector. Actually this is a 
common defect; the surge current, due 
to the short in the grid circuit, ruins 
the crystal. Replace the 1N60 crystal 
and install a resistor of about 300 or 
400 ohms between the control grid of 
the 6AH6 and the circuitry feeding the 
grid. Many other sets use a resistor 
here and sóme later Sentinels do also. 

Poor vertical sync 
I have an RCA model 21 -D -327 set in 

which I have been unable to obtain 
stable vertical sync. The entire vertical 
sync section has been gone over with a 
fine -tooth comb from the vertical sync 
separator to the vertical output. All 
tubes have been replaced and all capaci- 
tors and resistors checked. As per in- 
structions in your previous articles, I 
replaced all components that varied 
more than 10% from the schematic. 

I even carefully checked all voltages 
and, as best I could, all signal wave- 
forms. The trouble is not severe but it 
is annoying, especially when the entire 
circuit checks perfectly. One RCA dis- 
tributor said the trouble was inherent 
in the set and that I would have to ex- 
periment with some values. Before tear- 
ing into the set, and possibly making 
things worse, I would like to get your 
ideas. F. M., Chicago, Ill. 
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The RCA distributor was correct in 
stating that values must be experi- 
mented with in this chassis; poor ver- 
tical sync is not uncommon. Fig. 5 shows 
the circuit in which the trouble lies 
and where it can be corrected. 

Try increasing the plate voltage on 
the plate of the vertical sync separator. 
This can be done by connecting R169 
to the 350 -volt line. Reduce R170 to 
about 1 megohm. Connect R235 to a 
160 -volt point to increase plate voltage 
on the vertical sync amplifier. Decrease 
R184 and R185 to approximately half 
their original values. 

Strictly hit-or -miss, try connecting 
a small capacitor of about 68 µµf from 
the grid of the vertical sync separator 
to ground. Also, increase the value of 
R174 to about 75,000 ohms. In these in- 
stances observe whether the changes 
harm interlace or the quality of the 
picture. If they do, decrease the extent 
of the change. The above are the most 
probable troublemakers, further experi- 
mentation should depend upon the seri- 
ousness of the instability. 

Hot 6CB6 tubes 
On some Zenith series -H receivers 

reception can be greatly improved by 
interchanging the 6CB6's used in the rf 
and converter stages. On checking 
them in a tube tester they appear to 
be about equal in quality. I have 
spoken to other service technicians 
about this and they report the same ex- 
perience. Sometimes new tubes that 
check slightly better on the checker do 
not give this great improvement. Hop- 
ing that this might help other tech- 
nicians, I would like an explanation of 
this effect. M. P., Amarillo, Tex. 

The situation you spotted is caused 
by so- called "hot" tubes -tubes having 
a very good noise figure. Often a tube 
having a good noise figure is used in the 
converter where its benefits are not 
used to the extent that. they would be 
in the rf amplifier circuit. Also, when 
a great improvement 's noted in a re- 
ceiver by making the switch it may be 
a good sign that the front end is badly 
in need of alignment. Thus, this should 
be done whenever the improvement is 
noted while the set is on the bench. 

Some technicians keep a small stock 
of these hot tubes expressly for use in 
replacing 6CB6 rf amplifier tubes. It 
is a good idea to mark them for quick 
identification. END 
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Fig. 5- Vertical sync 
circuit employed in 
RCA KCS -81 series 

TV chassis. 
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SPRAGUE 
supermarket strategy 

helps build 
YOUR reputation 

.. gives you 

the last word 
in design 

When you fix a set with Sprague capacitors, 

it stays fixed. One reason is that Sprague replace- 

ments are fresh when you buy them. 

It's just like the modern supermarket! Big 

volume sales means fast turnover of goods. Fast 

turnover means the bins are always filled with 

field -fresh produce. 

Sprague capacitors sell faster than any other 

brand. Like the produce shelves at the super- 

market, the Sprague shelves at your distributor 

empty fast -need frequent refilling with factory - 

fresh units. As a result, when you insist on 

Sprague, you're sure to get the freshest capaci- 

tors in stock, in the latest designs. 

Freshness is just one of the important ways 

Sprague capacitors help you build a reputation. 

So make it a point when buying capacitors to re- 

member the supermarket... and insist on Sprague! 

Sprague Products Co. Distributors' Division of the Sprague Electric Co. North Adams, Mass. 

don't be vague ... insist on 

AUGUST, 1956 

SP ACUE® 
world's largest capacitor manufacturer 
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RADIO & ELECTRONICS 
TRAINING AT HOME 

BUILD 16 RADIO 
CIRCUITS WITH NEW IMPROVED 
PROGRESSIVE RADIO "EDU -KIT" 

A Practical Home Radio Course 

* No Knowledge of Radio Necessary 
* No Additional Parts or Tools Needed 
* Excellent Background for TV 

FREE SET OF TOOLS, TESTER, 
SOLDERING IRON, HIGH FIDEL. 
ITY, SIGNAL TRACER, CODE 
OSCILLATOR, PRINTED CIRCUIT 

SIGNAL INJECTOR 

$19" 
Only 

Reg. B.S. 
Pat. OM 

FREE HI -FI, RADIO & TV SERVICING LITERATURE (See Coupon) 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock- bottom price. Our Kit is designed to train Radio & Electronics Technicians, mak- ing use of the most modern methods of home training. You will learn radio theory. construction practice and servicing. 
You will learn how to build radios, using regular schematics; how to wire and solder in a professional manner; how to s and trouble -shoot radios. You will 

work with the standard type of punched metal chassis as well as the latest develop- 
ment of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code Oscillator, You will learn 
and practice trouble- shooting, using the Progressive Signal Tracer, the Progressive 
Signal Injector, the Progressive Dynamic Radio & Electronics Tester and the ac- 
companying instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. 
Radio Amateur Licenses. You will build 16 Receiver, Transmitter, Code Oscillator, 
Signal Tracer and Signal Injector circuits, and learn how to operate them. You will 
receive an excellent background for Television. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" 
is the product of many years of teaching and engineering experience. The "Edu -Kit" will provide you with a basic education in Electronics and Radio, worth many times 
the complete price of $19.95. Everything is yours to keep. 

THE KIT FOR EVERYONE 
You do not need the slightest back- 

ground in radio or science. Whether you 
are interested in Radio & Electronics 
because you want an interesting hobby. 
a well- paying business or a job with a future, you will find the "Edu -Kit" a worth -while investment. 

H ere is an excerpt from a letter that 
we received from Loren DePriest, 1496 
4th St., Mansfield, Ohio: "I have spent 
many pleasant hours in constructing the radios from the schematics in your 
book, and have learned a great deal 
from them. Being as I am interested in 
Radio, I consider the money spent for your course as a wise investment. I 
have learned more from your course by actually doing, than I did from an ex- 
pensive course." 

Many thousands of individuals of all 
ages and backgrounds have successfully 
used the "Edu -Kit" in more than 79 
countries of the world. The 'Edu -Kit" 
has been carefully designed, step by 
step, so that you cannot make a mis- 

take. The "Edu -Kit" allows you to 
teach yourself at your own rate. No 
instructor is necessary. 

The "Edu -Kit" is also used for 
courses of study, extra -curricular activ- 
ities, industrial personnel training and 
rehabilitation. The "Edu -Kit" is used 
by Jr. Nigh Schools, Nigh Schools, 
Technical Schools, Jr. Colleges, Col- 
leges, Universities, Industrial firms, 
Rehabilitation Hospitals, Boards of Edu- 
cation, U.S. Govt. agencies, United Na- 
tions Educational, Scientific and Cul- 
tural Organizations (UNESCO), Veterans 
Administration, and numerous adult, 
radio and young people's groups and 
clubs, The "Edu -Kit" is also popular 
with servicemen and veterans through- 
out this country and abroad. 

Designed for universal use, the "Edu - 
Kit" operates on any voltage from 105 
to 125 volts, AC and DC. For use in 
countries employing higher line volt- 
ages, a 210 -250 Volt AC /DC model is 
available. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the 

world, and is universally accepted as the standard in the field of electronics training. 
The "Edu -Kit " uses the modern educational principle of "Learn by Doing." There- 
fore you construct, learn schematics, study theory, practice trouble -shooting -all in a 
closely integrated program designed to provide an easily- learned, thorough and inter- 
esting background in radio. 

You begin by examining the various radio parts of the "Edu- Kit." You then learn 
the function, theory and wiring of these parts. Then you build a simple radio. With 
this first set, you will enjoy listening to regular broadcast stations, learn theory, 
practice testing and trouble -shooting. Then you build a more advanced radio, learn 
more advanced theory and techniques. Gradually, in a progressive manner, and at 
your own rate, you will find yourself constructing mo advanced multi -tube radio 
circuits, and doing work like a professional Radio Technician. 

r 

THE "EDU -KIT" 
IS COMPLETE 

You will receive all parts and irtstrue. 
!ions necessary to build 16 different 
radio and electronics circuits, each 
guaranteed to operate. Our Kits contain 
tubes, tube sockets, variable, electro- 
lytic and paper dielectric condensers, 
resistors, tie strips, coils, hardware, 
tubing, punched metal chassis, Instruc- 
tion 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 set of tools, a professional elec- 
tric soldering iron, and a self -Powered 
Dynamic Radio & Electronics Tester. 
The "EduKit" also includes Code In- 
structions and the Progressive Coge Os- 
cillator, in addition to F.C.C. -type 
Questions and Answers for Radio 
Amateur License training. You will also 
receive lessons for servicing with the 
Progressive Signal Tracer and the Pro- 
gressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. 

TROUBLE -SHOOTING 
LESSONS 

You will learn trouble -shooting and 
servicing in a progressive manner. You 
will practice repairs on the sets that 
you construct. You will learn symp- 
toms and causes of troubles in home, 
portable and car radios. You will learn 
how to use the professional Signal 
Tracer, the unique Signal Injector and 
the dynamic Radio & Electronics Tester. 
While you are learning in this prae- 
tieal way, you will be able to do many 
a repair job for your friends and neigh- 
bors, and charge fees which will far ex- 
need the price of the "Edu- Kit." Our 
Consultation Service will help you with 
any technical problems you may have. 

J. Stataitis, of 25 Poplar Pl., Water- 
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money The "Edu -Kit" paid for itself. 
I was ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit.' 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER 

ELECTRIC SOLDERING IRON lESTER INSTRUCTION 
MANUAL MEMBERSHIP IN RADIO -TV CLUB: CONSULTA- 
TION SERVICE HI -FI GUIDE QUIZZES TV BOOK - - - -- UNCONDITIONAL MONEY -BACK GUARANTEE- - - - --I 
ORDER FROM AD- RECEIVE FREE BONUS RESISTOR KIT 

WORTH $5.00 

O Send "Edu -Kit" Postpaid. I enclose full payment of $19.95. 
O Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage. 
O Send me FREE additional information describing "Edu- Kit." Include FREE valuable 

H i -Fi Radio and TV Servicing Literature. No obligation. 
(No C.O.D. outside U.S.A. "Edu -Kit" for 105 -125 V. $20.95; 210 -250V, $23.45 1 

Name 
Address 

PROGRESSIVE "EDU- KITS" INC. 

86 

497 union Ave., 
Room 1196, Brooklyn 11, N.Y 

new 

Devices 

MODULE KIT for engineers, 
designers and experimenters in- 
cludes 7 standard- circuit mod- 
ules, 1 12- position module 
breadboard and 50 banana 
plugs with instruction manual 

and module catalog. Layouts 
made by plugging modules into 
breadboard sockets and making 
connections with banana -plug 
jumpers plus breadboard's basic 
busbar wiring. - Distributor 
Service Div., Aerovox Corp., 
New Bedford, Mass. 
BROAD -BAND AMPLIFIER, 
model 2300, high -gain high -out- 
put type for community antenna 
systems. Individual gain and tilt 
controls for high and low bands 
for presetting amplifier output 
to compensate for cable tilt and 
gain. No external line equalizers 
needed. Universal input circuit 

amplifier allows use of combina- 
tions of high and low '72- or 300 - 
ohm antennas. 7 tubes. Covers 
high and low bands with mini- 
mum gain of 38 db. Maximum 
undistorted output for single 
amplifier 0.3 volt per channel for 
9- channel operation -5 channels 
in low band, 4 in high. -Jerrold 
Electronics Corp., 23rd & Chest- 
nut Sts., Philadelphia 3, Pa. 

IMPROVED ALL -CHANNEL TV 
AMPLIFIER, model ÇA -1, over 
26 -db gain on low b d, 24 db 
on high band. Overall flatness 
+2 db. Matched 75 -ohm termi- 
nals include coax grounding 
clamps for minimizing radia- 
tion. Contains two 6J6's and 
two 6BQ7A tubes. Total peak 
output 0.7 volt for 75 ohms and 
1.4 volts for 300 ohms. Boosts all 
12 vhf channels as antenna 

preamp or line amplifier and 
includes built -in 14 -db gain 
control. -Blonder- Tongue Labs., 
Inc. 526 -536 North Ave., West - 
field, N. J. 

ACOUSTICAL RESISTANCE 
UNIT, Goodmans, for use in lieu 
of conventional bass -reflex port. 
Mounts in aperture in wall of 
speaker enclosure. Rectangular 
unit, about 2 inches deep. Wire 
grid suspended in wood frame 
is partially coated with flock 
which acts as friction -loading 
device or resistor inhibiting air 
movement in enclosure and 
maintaining air loading of loud- 
speaker cone down to zero fre 
quency. Four sizes: model 172 
for most 12 -inch loudspeakers 

and Goodmans Axiom 22 Mk. II, 
Axiom 150 Mk. II, Axiom 60 or 
Audiom 60 or Audiom 70 speak- 
ers; model 480 for four Good - 
mans Axiom 80 speakers; model 
280 for two Goodmans Axiom 80 
speakers; model 180 for one 
Goodmans Axiom 80 speaker. - 
Rockbar Corp., 650 Halstead 
Ave., Mamaroneck, N. Y. 

ELECTROSTATIC SPEAKERS. 
Model 580 (Isophase) reproduces 
frequencies from 1 to well above 
30 kc. Use with woofer provid- 
ing response from lower limit 
up to 1 kc. Maximum power 
rating 12 watts at 16 ohms, 25 
watts at 8 ohms. 22 x 15 x 6 
inches, 4% pounds. Model 581 
(Isophase) (larger of two) re- 

produces from 400 to well 
above 30,000 cycles and requires 
woofer with range up to 400 
cycles. Maximum power rating 
25 watts at 16 ohms, 50 watts at 
8 ohms. 36 x 28 x 8% inches, 
16% pounds. Isophase speakers 
provided with Isophase model 
401 -D divider consisting of 
crossover network and power 
supply. -Pickering & Co., Inc., 
Oceanside, N. Y. 
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NEW DEVICES 

CERAMIC PHONOGRAPH 
CARTRIDGES 8 Series. Turn- 
over type ST (illustrated) plays 

records of all speeds. Diamond 
needles recommended, but avail- 
able with sapphire needles. Jet 
black and gold. Equalizers and 
preamplifiers not needed. -Sono- 
tone Corp., Elmsford, N.Y. 

3 -IN -1 HI -FI SYSTEM, model 
HF -41, FM - AM tuner, preamp- 
lifier and 20 -watt amplifier. 
Built -in rumble filter; variable 
loudness control; tape head play- 

back, output, and equalizer; 4- 
position record equalizer, fly- 
wheel tuning; afc and ale de- 
feat; variable phono load; 4 
inputs; dc on filaments of pre- 
amplifier tube. 14% x 14 9/16 x 
12'% inches. -Pilot Radio Corp., 
3706 36th St., Long Island City 
1, N. Y. 

TURNTABLE BASE, Rondine, 
rests on rubber ball feet adjust- 

able for leveling. 163/a inches 
wide, 17 inches deep and 6 inches 
high. Turntable deck rests on 
built -in ledge. Accommodates 
Rondine or Rondine deluxe turn- 
tables. Walnut or natural Kori- 
na, handrubbed to satin finish. - 
Rek-O-Kut Co., 38 -01 Queens 
Blvd., Long Island City, N. Y. 

BIAS SUPPLY, Align -O -Pak 
model BES, provides any voltage 
from 0 to 18, positive or nega- 

tive. Two units may be used in 
series for higher voltages. - 
Service Instrument Co., 171 Of- 
ficial Rd., Addison, Ill. 

DYNAMIC AGC CIRCUIT ANA- 
LYZER, Win -Tronix model 825. 
Age test signal is fed to antenna 
of TV receiver. Monitor circuits 
determine whether trouble is due 
to agc and isolate agc troubles. 
Checks age action; substitutes 
agc bias; checks age opens, 

shorts and ohms, tests gated age 
circuits. Vtvm circuit to measure 
de and ac voltages. -Winston 

Electronics, Inc., 4312 Main St., 
Philadelphia 27, Pa. 

IN- CIRCUIT TESTER, model 
883 -A Capacohmeter, locates 7 
out of 10 defective capacitors in 
circuit. Tests shunted and coup- 
ling paper, mica and ceramic 
capacitors. Capacitance indicated 
directly on meter scale over 
range of 10 µµf -10µf. Most 
capacitance values can be meas- 
ured in circuit, all out of circuit. 
Uses pulse test. 9 pounds. - 
Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, Ill. 

LINE -LOAD SURVEY METER, 
model AC -12, Three test loads 
check ability of 110 -volt ac lines 

.continued) 

to handle loads imposed by air 
conditioners; broilers, etc. Line - 
load conditions indicated directly 
as low, OK or high. Also reads 
actual line voltage. 5% x 7% x 
3%4 inches, 5 pounds.- Preci- 
sion Apparatus Co., Inc., 70 -31 
84th St., Glendale 27, N. Y. 

TUBE AND TRANSISTOR 
TESTER, model 666. For n -p -n 
and p -n -p transistors -leakage 
measurement of collector current 
and direct reading of current 
amplification factor or Beta. 
Tests all receiving tubes includ- 
ing subminiature, special -pur- 
pose, series -string 600 -, 450- and 
300 -ma types; color and mono- 

tttt t tt t 0 

chrome picture tube- with acces- 
sory adapter. Composite indica- 
tion of mutual conductance and 
peak emission. 200 -µa meter. 10 
6- position lever switches for 
free -point connections. 10 push- 
buttons for inserting tube ele- 
ment in leakage circuit, selecting 
of individual tube sections. Leak- 
age test reads interelement leak- 
age in ohms. -Electronic Instru- 
ment Co., Inc., 84 Withers St., 
Brooklyn 11, N. Y. 

ULTRA -FAST TUBE CHECK- 
ER, model 116, factory -wired or 

chic 

Yes, you get this big, brand new book, "150 
Radio -Television Picture Patterns and Diagrams 
Explained", absolutely FREE! Just off the press. 
Gives complete 11 x 22" Schematic Diagrams on 
leading models Radio and TV Sets. Easy -to -read, 
large 8% x 11" pages, with full instructions on how to use 
the diagrams. A "must" in every repair kit. You get this 
book as a FREE Gift for asking to see Coyne's new 7 -book 
set, "Applied Practical Radio -Television "! 

At Last! Money- Making "Know -How" 
on Transistors, Color TV and Servicing 

Coyne's great 7- volume set gives you all the answers to servicing 
problems -quickly! For basic "know -how" that's easy to under- stand you'll find everything you want in Volumes 1 to 5 on over 
5000 practical facts and data. Every step from fundamentals to installing, servicing and trouble- shooting all types of radio and TV sets. So up -to -date it covers COLOR TV, UHF and the latest on TRANSISTORS. All this plus Volume 6 -NEW Coyne TECHNICAL DICTIONARY with over 4000 definitions of the latest terms, symbols and abbreviations in radio -TV, electronics and electricity. 

EXTRA! 900 -Page Television Cyclopedia Included 
And then, for speedy on- the -job use, you get volume 7 -the famous 
Coyne TELEVISION CYCLOPEDIA. It answers today's television problems on servicing, alignment, installation, etc. In easy -to -find ABC order, cross -indexed. Use this 7- volume TV -RADIO LIBRARY FREE for 7 days ; get the Servicing Book ABSOLUTELY FREE! 

ELECTR 
500 S. Paulina St, Dept 86-71; 

AUGUS-, 1956 

SEND NO MONEY! Just mail coupon for 7- volume set on 7 days free trial. 
We'll include book of 150 TV -Radio Patterns & Diagrams. If you keep the set, pay $2 in 7 days and $2 per month until $24.50 plus postage is paid. 
(Cash price, only $22.95). Or you can return the library at our expense 
in 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book 
of TV -Radio Patterns is yours FREE to keep! Offer is limited. Act NOW ! 

FREE BOOK -FREE TRIAL COUPON! 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 86 -T1 
500 S. Pauline S4., Chicago 12, III. 
YES! Send 7- Volume "Applied Practical Radio- Television" for 7 days FREE TRIAL per your offer. Include TV -Radio Patterns & Diagram Book FREE. 
Name _Age 

Address.............._..._ ..- ...._.._............._.. -_._ 
City Zone State..._......__..._._.... 

Where Employed 
CI Cheek here II you want library sent C.O.D. You pay postman $22.95 plus C.O.D, 

postage on delivery. 7 -day money -back guarantee. 
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NEW DEVICES 

kit. Emission and mutual con- 
ductance tests for most tubes. 
Can plug in five tubes at once 
and test each separately. Checks 
transistors, gas, life and indi- 
vidual sections of multipurpose 
tubes. - Precise Development 
Corp., Oceanside, Long Island, 
N. Y. 

WIREWOUND CONTROLS for 
printed- wiring assemblies. Rede- 
signed version of series 39 Hum- 

dinger control. Mounting by two 
tabs for positive locking to 
printed- wiring board. 2 watts. 
Resistance range 4 -5,000 ohms. 
s/4 inch in diameter, % inch deep. 
Screwdriver adjusted.- Claro- 
stat Mfg. Co., Inc., Dover, N. H. 

WIREWOUND CONTROL, mod- 
el WW, packs 5 watts into 2- 
watt size, 290° rotation. 1 3/32 
inch diameter by 9/16 inch deep. 
Anodized aluminum shaft, 1/4 

inch diameter, 3 inches long - 
% inch x 32 thread. 1 to 15,000 

ohms. - Centralab, Div. of Globe 
Union, 900 E. Keefe Ave., Mil- 
waukee 1, Wis. 

CUSTOM PANEL METERS IN 
COLOR to match or blend. Metal 
cases will not chip, shatter or 

warp, and give antimagnetic 
shielding to meter. Insulated 
zero adjustments. In all stand- 
ard ranges and may be ordered 
with special ranges and scales. 
-Phaostron Instrument & Elec- 
tronic Co., 151 Pasadena Ave., 
So. Pasadena, Calif. 

2 REPLACEMENT TV TRANS- 
FORMERS. Exact electrical and 
physical replacements. Deflection 
yoke DY -23A replacement for 
RCA part 972459 -2 -3; can be 
used in 27 KCS96 and KCS97 
chassis models. A -8150 vertical 
output transformer replaces 
RCA part C971798 -1 in 6 chassis 

lst 

COMPLETE LINE of 
ELECTRONIC,TOOLS 
ever offered the industry 

HUNTER Tools, originators of the 
TV Slug Retriever, now offer the 
only complete line of Electronic 
Hand Tools available. 

Famous Hunter Tools . 

* SLUG RETRIEVERS 

* SCREWHOLDING SCREWDRIVERS 

* NUT DRIVERS 

* DURA TIP SCREWDRIVERS 

* SPIN DRIVERS 

* INSULATED DRIVERS 

* BELT TOOL KITS 

* HEX DRIVERS 

* DRIVE ALL JUNIOR 

* SMITTY (Allen Type) DRIVERS 

* TENSION TWEEZIE 

* HOT TUBE PULLERS 

* ALIGNMENT TOOLS 

* SEPARATELY OR COMPLETE 
KITS 

Box 564 
Whittier, California 

jobbers .. . 
Order your matched 
displays, today! 

DISPLAYS THAT 
COMPLIMENT YOUR 

STORE 

SERVICE MASTER ##100 

SERVICE MASTER #500 

Write for a free copy 
of our new complete 
catalog, today! 

ALL TOOLS IN SIZES 
TO FIT YOUR SPECIFIC 
NEEDS! TOOLS DE- 
SIGNED FOR THE ELEC- 
TRONIC INDUSTRY. 
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and 89 models.- Chicago Stand- 
ard Transformer Corp., 3501 
W. Addison St., Chicago 18, Ill. 

UHF -VHF INTERACTION FIL- 
TER, Ultra -Tie, joins vhf and 
uhf antennas for use with single 
transmission line. Performs with 
leads of any length. May be used 

in conjunction with SelecTenna 
system to join as many as 7 an- 
tennas to single transmission 
line. Can separate uhf and vhf 
signals at TV set or converter. 
U type mast clamp.- Channel 
Master Corp., Ellenville, N. Y. 

ANTENNA ROTATORS, Alli- 
ance T -12 (top) and U -98 Ten- 

na- Rotors (bottom) are now 
available with control boxes in 
forest green and ivory as well as 
in the standard mahogany -grain 
finish. -Alliance Mfg. Co., Al- 
liance, Ohio. 

CONICAL ANTENNAS, Taco 
Turret series. Comprises 8 single 
and 8 stacked models. Designed 
to maintain accurately element 
spacing and forward angle. - 
Technical Appliance Corp., 
Sherburne, N. Y. 

(continued) 

COAXIAL CONNECTORS, N 
series. High- frequency range 
10,000 mc. Collet clamping device 
withstands twice standard pull- 
out force required by MIL speci- 
fications. Series N plug, jack and 
panel jack available with locked- 

pin feature only. -Diamond Div., 
Cannon Electric Co., 7 North 
Ave., Wakefield, Mass. 

HAND TOOL, Tension Tweezie. 
Holds small electronic part; 

reaches into cramped quarters. 
Tension feature holds without 
finger interference or pressure. 
-Hunter Tool, Box 564, Whit- 
tier, Calif. 

PLASTIC FUSE CADDY, 094037, 
individual compartments for 18 
types of fuses and assortment of 

15 types including LC or limited - 
current line type - (three com- 
partments vacant). Fuses handle 
all normal TV and radio replace- 
ments. Littelfuse, Inc., Des 
Plaines, Ill. 

%-INCH POWER DRILL, model 
707, geared down to speed suit- 
able for all types of drilling in- 
cluding stone, brick, marble and 
cement. Universal ac -dc 2 -amp 

motor. Overall length 9 inches, 
height 6 inches. 1,100 rpm with 
no load, 800 rpm when under 
load. -Wen Products Inc., 5804 
Northwest Highway, Chicago 31, 
Ill, END 

All specifications given on these 

pages are from manufacturers' 

data. 
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SAL 
EPriced for A SELL-OUT! 

EVERYTHING GOING regardless of cost 
At the MOST SENSATIONAL PRICE SLASHING EVER 

MFRS -EXPORTERS- DEALERS -MECHANICS this is THE OPPORTUNITY that knocks once. "Many values a DOLLAR for a DIME" on FACTORY BRAND NEW MERCHANDISE sold to you with a MONEY BACK GUARANTEE . All American Made (nothing foreign). Some items in thousands, others in limited quantities. Get your share by rushing your order in. We will gladly send you illustrations and descriptions on Radios, TV, Cabinets, Tools, Test Equipment, Etc. Send 20% deposit with order, balance C.O.D. 

TUBULAR CONDENSERS -85° C g000d frTVTor Rodioo Works 
.01 -100v, 02 -100v, 1 -100v, 25 -100v, .002 -200v is ea. 
.1 -200v, .25 -200v, .47 -200v, .002 -400v, .004--400v 2c ea. .006 -400v, 02 -400v, .03 -400v, .001-600v, 002 -600v 2c ea. .01 -400v, .047 -400v, 1 -400v, .01 -600v, .0022 -600v 4c ea. .047 -600v, .1 -600v, 25 -600v, 001- 1000v, .01 -1000v 5c ea. .039- 1000v, 05- 1000v, .05-1600v, 005- 1700v, .01- 1700v 8c ea. .1- 1000v, 02- 1700v, .05- 2500v, .01- 6000v, 05 -6000v 12e ea. 0005- 7500v, 100 -6v, 100 -50v, 1 -150v, 16 -200v, 20- 350v 14c ea. 30 -450v, 40 -450v, 80 -150v, 50/30 -150v, 80/50 -450v 35c ea. CARBON RESISTORS Regular factory stork in, Stackpoie. I.R.G. 
1/2 WATT 10% 20, 68, 82, 100, 150, x270. 330,1C390,/470,156011....2c ea. V2 WATT 10% 680, 1K, 1800, 2700, 3900, 4700, 5600, 68002 2c ea. V2 WATT 10% 8200, 10K, 18K, 22K, 50K, 120X, 150K, 330K2 2c ea. 
1/2 WATT 10% 470K, lmeg, 3.9meg, 4.7meg, 6.8meg, l0megP 2c ea. 

1 WATT 10% 2.2, 3.3, 5, 15, 39, 220, 390, 470, 3300, 3900í2 3c ea. 1 WATT 10% 1K, 10K, 15K, 18K, 22K, 271(, 39K, 120K, 470K2 3c ea. 2 WATT 10% 3.3, 100, 270, 470. 111, 1800, 22K, 100K, 470K12 4c ea. WIREWOUND RESISTORS 5K.5W 100.5W 500.10W 10K -5W 8500.10W 16e ea. CERAMIC CONDENSERS 1, 2, 3, 5. 6, 10, 25, 47, 50, 51, 56, 68, a2 mmr3c ea. CERAMIC CONDENSERS loo, 120, 220, 270, 330, 470, 1000, 2500, 6800 mmf 3c ea. MICA CONDENSER$$, 25, 30, 60, 75, 100. 120, 150, 220. 230 mmf.3c ea. MICA CONDENSERS 270, 330. 470, 560. 680, 820, IK, 1500. 2K, 3K, 8K mmf . 3g ea. 1/4 AMP FUSES 33AF......1c ea. PILOT LIGHTS 344, 46, 47, 51, 5c ea. PM SPEAKERS 4" 79c 5 " 99e 6 " $1.29 PM SPEAKERS a- ....$1.99 10"" $2.ee 12" 2.99 OVAL PM SPEAKERS 4" x 6" 985 ea. 6" x 9" $2.87 AUDIO OUTPUT TRANSFORMERS (50L6)..290 eKe 34c eve ..39c $2 PUSH PULL AUDIO OUTPUT TRANSFORMER (eve, 25L6, 50L6) .59c ea. SELENIUM RECTIFIERS 65ma__..38e, 75ma 42e, looms- 54e 150ma ....68c SELENIUM RECTIFIERS 250ma....89c, 300 ma....99e, 350 ma $1.07, 450ma.$1.29 $25 #471 REGAL AC -DC S -tube RADIO,compiete ready to play $10 $32 #445 REGAL CLOCK RADIO, complete ready to play $17 $27 #707 REGAL AC -DC RADIO, complete ready to play 512 $30 x``.271 REGAL AC -DC RADIO lvith sweep dial, complete ready to play $14 $84 #P -175 REGAL ROUND -THE -WORLD RADIO, complete ready to play $35 DEWALD TRANSISTOR PORTABLE RADIO, complete ready to play $39 HALLICRAFTER TRANSISTOR PORTABLE RADIO, complete to play $46 HALLICRAFTER ROUND -THE -WORLD PORTABLE RADIO, complete $119 $60 AUTOMATIC CUSTOM -BUILT AUTO RADIOS, complete ready to 
55, 
install FORD, 

.. 51, CHEVROLET, 1953, 1959, better lrush your orderé_only$25 ea. $40 AUTO SHORT WAVE TUNER Incorporates sw on any above radios $10 $9 AUTO 3- SECTION ANTENNA, complete with lead -in $2,45 4 PRONG AUTO VIBRATOR, n,. synchronous type for most cars 99e ea. $1 CHROMIUM 10 SIZE HEX NUT WRENCH, finest type made. 19c ea. HEAVY DUTY JIFFY SOLDERING GUN, 250 WATTS $8.64 ROSIN CORE $OLDER economy type 49c lb Finest 40/60 type..79c 1°11::4. HYTRON TOOLS 1,0,, lifters Auto Tools. Tube Tappers 3c ea. ELECTRIC PORTABLE POWER SAW invaluable for any workshop $19.97 POWERFUL ELECTRIC HAND DRILL chuck takes up to 46 "" BR $17.97 ELECTRIC SANDER -POLISHER straight line whip -free action. $9.30 STEEL WALL CABINET ithh 16 see-through lucite drawers $5.48 $40 SUPERIOR TV BAR GENERATOR creates Tv pattern on TV set. $25 JIFFY TUBE TEST METER, better than any that sell for $200 S89 $25 -3 -SPEED PORTABLE PHONOGRAPH. complete ready to play $13 $15 PHONO AMPLIFIER, ocmding 3 tubes. $5 
3 -SPEED PHONO MOTOR, including turntable and accessories, S4 
3 -SPEED PICK -UP TONE ARM with concert tone alp -over cartridge $4 $2 SAPPHIRE PHONO NEEDLE, a000 playing. 39c ASTATIC CRYSTAL 3 L82 $1.99. RCA CRYSTAL CARTRIDGE it 9890 .$1.69 PHONO MOTOR, 78 RPM including turntable and accessories $1,78 ANSLEY 2 -SPEED RECORD CHANGER, complete with pick -up $5 GI 3 -SPEED RECORD CHANGER, ,,,p,piete with pick -up, $10 
WEBSTER 3 -SPEED RECORD CHANGER pick -up with dip -over cartridge $20 $50 #PA912 PILOT PRE -AMPLIFIER, complete with tubes. $29 $25 ELECTRONIC GUARDIAN, add, as Inter -Comm. on your Radio $10 $25 SUPER HET TUNER for use on TV, Phono or Amplifier w /tubeá $6.99 
6 -FOOT LINE CORDS, complete with plug 9e ea. 
I.F. TRANSFORMERS, 456KC also FM type 10.7mc4 29c ea. 
2 GANG VARIABLE CONDENSERS 420 /1ee 39c ea. 
2 GANG VARIABLE CONDENSERS (FM) 88 to 108mc, 39c ea. 
FINEST DIAL CORD, 25 ft.....24c; 50 ft,....39c; 100 ft. 69c 
1/2 MEG CONTROL with switch 395 ea. Control extension shaft. .5e ea. ANTENNA LOOPS oval type....29e LOOPSTICKS ferrite type .39c 
SPEAKER CONNECTOR PLUGS both male and female with wired lead.. cet..39g 
PILOT LIGHT SOCKETS bayonet type with wired leads 9c ea. 
WAFER SOCKETS for Radio or TV, miniature or octal 3c ea, 
MOLDED SOCKETS for Radio or TV, miniature or octal, 5C ea. 
HARDWARE KIT, assorted screws, nut, rivets and washers 69e 
TV WIRE & SOLDER KIT 99c 
10 -TV ASSORTED COILS, Synehroguide, peaking, width, etc. 99e 10- ASSORTED TV ELECTROLYTIC CONDENSERS $4 10- ASSORTED RADIO ELECTROLYTIC CONDENSERS $2 50- ASSORTED RADIO KNOBS, ew and push -on $1 50- ASSORTED TERMINAL STRIPS, 1, 2, 3 and 4.1ug types Si 10- ASSORTED VOLUME CONTROLS, less switch, popular types $1 10- ASSORTED VOLUME CONTROLS, with switch, popular types $2 
100 -SMALL PEANUT TUBE CARTONS, s" x Y" x 21A" (6AL5 size) 79c 
100 -LARGE PEANUT TUBE CARTONS, 1" x 1" x 2.44" (35W4 size) 94c 
100 -GT TYPE TUBE CARTONS, 11/4. x 11/4". 346 " (SOLO else) $1.04 
100 -SMALL G TUBE CARTONS, s1/2" x 11/2" x 41/2" (183 size), $1.29 
100 -LARGE G TUBE CARTONS, 2" x 2" x 5" (5V4 sloe) $1.59 
100 -EXTRA LARGE TUBE CARTONS, 21/4 "" x 21/4 " x 6l/2 "" (6866 size) $2.67 
NEEDLE CUPS, 6/32 Wingnuts, 8/32 Wingscrews, Fancy Reseffes 1c ea. 
KNOB SPRINGS, Escutcheon Springs, #8/32 Self Tap Screws 3 for 1c 
10KV CARTWHEEL CONDENSER, not $1.75, discount 97 %. Your price «.5e ea.,, 

21" TV OPEN MASK, list $3.so, discount 90% In lots of 20 at 
TV ION TRAP, latest type. good for all TV Sets, list. $1, only, 
69c TV CHEATER ELECTRIC LINE CORD, with both plugs 

only.,35c eo. 
10c eo. 

$3 PICTURE TUBE BOOSTER, brightens, adds life to CRT 
21c eo. 
69c ea. 

UNIVERSAL CRT MOUNTING BRACKETS for all tubes from l21,,ó to 24' $4,97 
PULSE KEYED AGC KIT, complete set of parts, 8AÚ8 & instructions $2.99 
$33 21" TV CONVERSION KIT, complete set of parta'for all TV Sets ....512.97 
$39 27" TV CONVERSION KIT, complete set of parts for all TV Sets... .514.98 
STANDARD CASCODE TUNER with all parts needed for assembly $15.97 
UHF STRIPS for above, list price $11.90, your price $1 the following num. 

bers available -33F, 34F, 38F. 39F. 40F. 45F. 40F, 48F. 49F. 54F, 55F. 59F, 67F, 71F, 78F, 34K, 39K, 45K, 48K, 54K, 55K. 58K, 57K, 59K, 61K, 73K, 140. 17Q, 28Q, 30Q, 33Q, 36Q. 38Q. 39Q, 41Q, 42Q, 45Q, 46Q, 51Q, 
54Q, 55Q. 57Q. 59Q, 610. 660. 69Q. 73Q. Your çhoice any or all Si ea. 

OSCILLATOR VHF STRIPS, any channels 2 to 13 in F or Q series 69c ea. 
$1 DETENT for TUNER at only 190 ea. 
#630 SUPER DELUXE 21" TV KIT, eomplele with tubes (less CRT) $94.99 
GEM TV TABLE MODEL CABINET, mahog, for any TV fitting $35.91 
AMERICAN STANDARD PICTURE TUBE 1sT' it17BP4 1 -Yr Guaranteed.$17.56 
AMERICAN STANDARD PICTURE TUBE 17" ai7BP4 LYr Guarantecd.$19.95 
AMERICAN STANDARD PICTURE TUBE 20" #20CP4 1 -Yr Guaranteed.$22.74 
AMERICAN STANDARD PICTURE TUBE 21" f21EP4 1 -Yr Guaranteed.$23.18 
AMERICAN STANDARD PICTURE TUBE 24" 324CP4 1 -Yr Guarantee,l,$39.89 
AMERICAN STANDARD PICTURE TUBE 27" 327EP4 1 -Yr Guaranteed ,$54.72 
$6 INDOOR V -TYPE ANTENNA, new panarama high gain type 
$9 INDOOR ANTENNA, deluxe model with selector switch $2.99 
$12 INVERTED V ROOF ANTENNA, new )iffy type mount $3.46 
$20 DOUBLE CONICAL ANTENNA, special for fringe areas $5.44 
NEW TYPE SELF LOCKING MASTS in 5 foot lengths 59e ea, 
$16 INLINE SUPER YAGI ALL CHANNEL ANTENNA, highest gain $8 
$50 SKY CHIEF ANTENNA ROTATOR, dick of button for any station $21 
$1 TV ANTENNA RATCHET GUY WIRE TIGHTENERS 39c ea. 
100' TWIN LEAD -IN 300 OHM TRANSMISSION WIRE, top quality 99c 
100' RG -59/U COAXIAL CABLE WIRE 72 OHMS, top quality $3.99 
$24 TV POWER TRANSFORMER, universal type 2soma loci. schemed, ... $4.86 
S10 TV FLYBACK TRANSFORMER, universal 193 type incl. schematic 52.99 
$11 COSINE 70° DEFLECTION YOKE with wired network incl. schem, 52.99 
$5 VERTICAL OUTPUT TRANSFORMER, 10 to s ratio for most TV Sets ....99c 
53 VERTICAL BLOCKING TRANSFORMER, universal type for most TV ,.,..59C 
$14 18KV FLYBACK TRANSFORMER, universal type for 90° CRT's $5.24 
$15 COSINE 90° DEFLECTION YOKE, universal with wired network $5.98 
$8 60° DEFLECTION YOKE, c let° with wired network 998 
NEW TYPE CARTWHEEL CONDENSERS 20KV 39c ea. 30KV....59c ea. 
TV FOCUS COILS 247f!, 3602, 4252, 4702. 100012, 400011 y°,o et ...$1.97' ea. 
S5 CHOKE TRANSFORMERS, 622, 2502, .........rt 99c ea. 
$9 RCA TYPE #21115 FLYBACK TRANSFORMER, eaSet replacement ...$2.99 
$12 RCA TYPE 211T5 FLYBACK TRANSFORMER with AGO Incl. schematb -. $4.48 
$34 PHILCO #3 -TB3 TV BOOSTER, complete with lutes, $9.72 
TV RATIO DETECTOR, 4.Smc used in majority of TV Sets, 99e 
TV SYNCHROLOC TRANSFORMER, y208T8 for 3630 and other Sets 99c 
TV SYNCHROGUIDE TRANSFORMER, RCA time 205R1 . 99e 
TV POPULAR TYPE 1st or 2nd SOUND I.F. TRANSFORMER 68c ea. 
$15 TV #630 CHASSIS PAN, cadmium plated with sockets on $3.96 
NEW TYPE TV CHASSIS PAN, universal mounts borie, vertical $5.7'9 
$35 COMPLETE 21" FRONT END TV CABINET, for flush to wall mountiool6.84 
24" TV OPEN MASKS 22" x 26" $2.47 
27" TV OPEN MASKS 211/2" x 27% $3.97 
TV LUCITE MASKS 17" $3.98 21" $9.19 24" $11.64 27"..$1177 
Si TV PLASTIC CUP for recessing neck of picture tube 31/1" x 41/2 " diem. 12c 
COMPLETE SET OF TV KNOBS for 3630 and used on many TV Sets 99e 
COMPLETE SET OF DECALS for front knob panel of TV set. 9e set 
TV 16" OPEN MASK, rectangular gold type In lots of 20 10c ea. 
TV SAFETY GLASS 133/4x161/2 "....69e, 16x222. -$4, 18x231/4" $5, 211/2x261"2.$6 
TV ANODE LEADS, sa" long completely wired with clip 16c ea. 
TV CRT SOCKETS, 18" long completely wired 18c ea, 
$2 TV DUAL VERTICAL & HORIZONTAL CONTROL, 50K-Imeg 46e 
$2.50 TV PICTURE & SOUND CONTROL, loK -1 meg with switch 89c 
$2 TV FOCUS CONTROL, 1500 ohms, 4 watts 67c 
TV HEIGHT CONTROL 2.5 mug ..TV BRIGHTNESS CONTROL 50K..29c ea. 
TV HORIZ. CENTER CONTROL..TV. VERT. LIN, CONTROL 50002..29c ea. 
TV VERT. LIN, CONTROL 50002 29c 
TV VERT. CENT. CONTROL 2012 Y9c 
TV HORIZ. DRIVE CONTROL 20K 29c 
TV TAKE -OFF COIL for Standard Front End Tuner 86c 
TV CORONA RINGS 2c ea. TV CORONA BUTTONS 3 for 1c TOGGLE SWITCHES SPST.24a ea. DPDT 39c ea. 
TV TUNING SHAFT BRACKETS -TV WIDTH BRACKETS 9c ea. 
$2 UNIVERSAL AGC COIL c 1R4AG with instructions and diagrams. 69c ea. 
TV HORIZONTAL TRIMMER replaces horizontal drive 000061 40- 103mmf 29e 
TV 2 MEGOHM RESISTOR for use in high voltage section 69e 
$2 TV DOUBLE ION TRAP 39c 
TV HIGH VOLTAGE SOCKET ASSEMBLY for 183 tube 38c 
TV PIX. I.F. CONVERTER COIL 20 to 25 meg with sound take -off 21.25mc 69c 
TV 4 CONDUCTOR LEAD -IN WIRE has many useful purposes. 100 ft. for..51.82 
$75 HI -FI CABINET with elide for Webster changer, amp, e skr. space $29.44 
$50 HI -FI ENCLOSURE including 4 speakers $19 
$12 TV METAL TABLE, jewelry brass finish, Casters, adjusts for any TV $7 
$2.50 FINE TUNING SHAFT for Standard coil Tuner 69e 
INTERLOCK SAFETY CONNECTOR. -9c YOKE CENTERING RING 39c 
VOLTAGE DIVIDER RESISTOR 1360/250 ohm -20 watts 89c 
S7 TV COUPLER connect, op to 3 TV Sets to 1 antenna $2.96 
$18 :630 COMPLETE VIDEO & I.F. KIT. le Items 
t630 TV VARIABLE CONTROL KIT, 9 controls 

#630 CARBON RESISTOR KIT, 107 mobsters 
:630 WIREWOUND RESISTOR KIT, 4 restetora 
#630 BRACKET AND SHIELD KIT, is Items 
#630 ELECTROLYTIC CONDENSER KIT. 6 condensera. 
#630 TUBULAR CONDENSER KIT, as condense 

$4.99 
$3.97 
$3.86 
$1.76 
$5.78 
$4.96 
$3.63 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept.A, New York 7,N.Y. COrtand072359 
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Time for 
REPLACEMENT? 

Speakers is our prime business and we 
supply more of the BEST manufacturers of original 

equipment. Since we have quality replacement speakers for any 
and every application ... you will actually better the original 

sound with OXFORD SPEAKERS. 

Why wait ... find out TODAY why more and more servicemen are 

switching to OXFORD SPEAKERS ... when it's time for replacement! 

Our latest catalog is available . . . write today! 

...at better jobbers! 

OXFORD ELECTRIC CORPORATION 
Distributor Sales Division 

556 West Monroe Street, Chicago 6, 111, 

In Canada: Atlas Radio Corp ., Ltd., Toronto 

Export: Roburn Agencies, New York City 

The September issue of RADIO -ELECTRONICS on sale Aug. 23 

At it ir A, 7kRLFiNE EASY TO LEARN CODE 

RADIOS PHONOGRAPHS TV 
TEST EQUIPMENT HI -FI 

Write for FREE Brochure 

I RADIO KITS, INC. 120 Cedar St., N. Y. 61 

DURO All Purpose DeRO -Juvenator 
One rejuvenator replaces all! Model 
RU- 5- universal 6 wire, for use on 
all series or parallel filament TV sets, 
both electrostatic and electromagnetic. 
Restores brilliance and contrast $395 
to pis tube LIST 

AT ALL LEADING JOBBERS FREE FOLDER 

DéRO 134 Nassar Rd., Roosevelt, L I., N. Y. 
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It is easy to learn or increase speed 
with an Instructograph Code Teach- 
er. Affords the quickest and most 
practical method yet developed. For 
beginners or advanced students. 
Available tapes from beginner's al- 
phabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready -no ORM. 

ENDORSED BY THOUSANDS! 

The Instructoeraph Code Teacher 
literally takes the place of an oper- 
ator- instructor and enables anyone to 
learn and master code without fur. 
ther assistance. Thousands of successful operators have 
"acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd., Dept. RC. Chicago 40. III. 

new 
Records 

M O N I T O R 

Popular tapes 
These make a rather good case for pre -re- 

corded tape and, indeed, some of them have first - 
rate quality though no really spectacular hi -fi 
material. 

Jazz Lab 
Frank Comstock and Band 

Jazztape (Omega) 
4004 (7% ips 5 -inch reel) $5.95 

Ten more or less improvised selections by a 

more or less modern -jazz band, this is one of the 
two best demonstration and showoff tapes which 
have so far reached me. Some good bass, per - 
missives and plenty of highs of all sorts. The 
overall quality equals that of all but the very 
finest discs. 

Smith- Glantan Quintet 
AV -252B (7% ips 5 inch) $7.95 

The quality is good but the music is so in- 
nocuously "tearoom" that it gives one nothing 
to shout about. A heavy bass and some excellent 
guitar highs and transients. 

Songs of Mabel Mercer 
With piano and traps 

Atlantic AT 5 -4 (7% ips 5 inch) $6 
Livingston Electronics, probably the most 

ambitious entry in the tape field, has arranged 
to tape the catalogs of several small disc record- 
ing companies including Atlantic, Audiosphere, 
Connoisseur, Empirical, Esoteric, Oceanic, River- 
side and now Vanguard and Hack Swain. Pre- 
sumably these include some very worth -while 
recordings but for some unfathomable reason 
they sent me this. Mabel Mercer is a blues singer 
vaguely in the tradition of Bessie Smith but 
she doesn't send me in the slightest. The re- 
cording is excellent with a very high degree of 
presence but there is nothing in the program 
material or the delivery to make it worth listen- 
ing to for demonstration purposes. 

Jack Teagarden's Original Dixieland 
Tape of the Month Club No. 104 (7% 
ips 7 -inch TR) $5.95, Radio City Sta- 
tion Box 195, New York, N. Y. 

The Tape of the Month Club is more than a 
year old and presents the best bargain in tapes 
so far. The quality of the first few recordings, 
however, is little better than that of the best 
78 shellac discs or the first LP's. This is the best 
of the lot and is worth adding to a jazz- lover's 
library just for the historical value. The equaliza- 
tion, however, is not standard ; it needs treble 
boost but unfortunately when it receives the 
boost the noise is high and there is much too 
much audible IM. Perhaps this was dubbed from 
old disc masters. Here is an excellent idea and 
if the management will only find some good 
program matter and record it with adequate 
quality the idea can go far. 

Tab Smith and His Orchestra 
Swain -A- Phonic Musicon No. 560 

(71/ ips 7 -inch TR) $9.95 
Hack Swain Studios, one of the pioneers in this 

field, has a library of several dozen reels, mostly 
organ music for restaurant and skating -rink 
programs. This small combo features Tab Smith's 
sax and the quality is pretty fair but nothing 
to shout about. The Hack Swain line will 
henceforth be released and distributed by Living- 
ston. 

RADIO -ELECTRONICS 
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NEW RECORDS REVIEW (Continued) 

Irish Demonstration Tape 
ORRadio Industries, Opelika, Ala. 

(71/2 ips 5 inch) $4.95 
ORRadio produced this tape to offer to ex- 

hibitors at last fall's. audio fairs and if you were 
there you no doubt heard it a dozen times. All 
things considered this is the best available dem- 
onstration tape. It has a little of everything: 
orchestra, strings, organ, percussion, voice 
quartet, etc. The percussion band is excellent 
and the whole makes an excellent though not 
overwhelming impression. 

Fidelity Unlimited 
Omegatape D (7% ips 5 inch) $1 

This is the biggest bargain in demonstration 
tapes and all in all has excellent quality and will 
make an impression. It contains very abbreviated 
excerpts from the Omegatape library plus a test 
track with a head alignment tone, volume level, 
quick frequency and speed check. 

Musicon Special Selections 
Swain Musicon DR -2 

(71/2 ips 7 inch) $9.95 
Excerpts from the Musicon tape library. Noth- 

ing startling in content or quality. 

Dubbings Test Tapes 
D -110 (71/2 ips 5 inch) 
D -111 (15 ips 7 inch) 

I believe these are the only "universal" test 
tapes which provide material for testing and 
adjusting tape recorders, although some manu- 
facturers of recorders offer test tapes and the 
Ampex test tape is recorded to NARTB stand- 
ards. Both these tapes contain material for test- 
ing wow and Sutter, frequency response, signal 
level, signal -to -noise ratio and tape speed, plus 
a signal for head azimuth alignment. The 15- 
inch tape is recorded to NARTB standards and 
will serve most semiprofessional and professional 
recorders which usually have both 71- and 15- 
ips speeds. The 71 -ips reel, however, is not 
recorded to NARTB standards but rather to a 
compromise standard which, according to Dub - 
bings, will apply to most home type machines. 
The latter, therefore, does not give an accurate 
check of response to the NARTB equalization. 
Still it will give a good idea of tape performance. 

Note: Records below are 12 -inch LP 
and play back with RIAA curve unless 
otherwise indicated. 

CHOPIN: Les Sylphides 
STRAUSS, JOHANN, JR.: 

Graduation Ball 
Arthur Fiedler and 

Boston Pops Orchestra 
RCA Victor LM -1919 

Gaité Parisienne by the same combination was 
one of the most notorious examples of hi -fi un- 
balance -all high highs and little bass. This, how- 
ever, is nicely balanced though the bass will 
better suit those who like it moderate than those 
who like it big. Les Sylphides is a very pleasant 
and bright version of this delightful and popular 
ballet, with touches of nice clean high highs and 
a fairly spectacular finale. Graduation Batt, a 
recent ballet based on Johann Strauss, Jr. music 
arranged by Antal Dorati, provides excellent 
demonstration and showoff material throughout 
but particularly in the Perpetual Motion and 
finale, with plenty of tinkling, good sharp snares 
and a very respectable drum. Sure to please. 

Steel Band Clash 
Cook Long Play 1040 

The first of the Cook recordings of the steel 
bands in the West Indies was an immediate hit. 
This practically hand -tailored demonstration ma- 
terial should please at least equally well those 
who like both bass and high highs big. The bass 
is tremendous and the maracca high highs always 
sharp, clean and loud. In this disc we have music 
by three bands: Brute Force (which did the first 
record), Hell's Gate and Big Shell. It is inter- 
esting to compare the tonalities of the three. 
The most remarkable thing to me continues to 
be the gutty quality of the oil -drum basses in 
the Brute Force band. 

PHAOSTRON 

PROBE1I1E 
ILLUMINATED TEST PROBE 

SELF -CONTAINED 
SEE WHAT YOU ARE TESTING! 

It is just like having an extra 
hand. Simply insert the probe 
from your tester into the jack of 
the Probe -lite and the Probe -lite 
becomes alive to instantly give 
you a brilliant, pre -focus spot- 
light on the area that you are 
testing plus a long, extra slender, 
probe tip for making electrical 
contact in difficult places which 
previously were inaccessible. It 
could pay for itself the first time 
you use it. 

GET A FREE PROBE -LITE 
If you are the fortunate owner of 
a Phaostron "555" or "555A" 
VOM, we will send you a Probe - 
lite free. Mail us the warranty 
page you will find in your instruc- 
tion manual. We will send you a 
new Probe -lite and return your 
warranty. Be sure you include 
your correct name and address. 
This offer is good until October 1,1956. 

"555A" 

PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pasadena, Calif 
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YOUR 
REST 
Buy. 
inaUHF 
Converter 

Aimik 

--- i 

\ \ 

o 

Model ̀  ' 99 
OFFERS TOP / 

PERFORMANCE i 
AT LOW COST ! 

only 
93 

LIST 

Tuned Input - 
tracks with oscillator 

Precise Impedance Match 

One -Knob Tuning 

Drift -Free Performance 

Check with your supplier 
today. Also ask about 

the Deluxe Ultraverter 
.. or write Dept. XH -3 

BLONDER -TONGUE LABORATORIES, INC. 

Westfield, New Jersey 
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NEW RECORDS REVIEW (Continued) 

Chinese Opera 
Peking Opera 

Angel 35229/L 
Those who like the unusual in music and 

sound will welcome this disc which presents 
excerpts from Chinese operatic works arranged 
and performed in a style calculated to make the 
best impression possible on the Western mind. 
The presence is outstanding, especially on band 
1 side 1, in which a remarkable performer on 
the Chinese oboe presents some charming imita- 
tions of birds. The tonal qualities are extraor- 
dinary and will require a very clean high end 
to be pleasant. There are some excellent and very 
different transients, some very strange voices and 
an assortment of Chinese instruments. 

The music and tonalities are not nearly as 
strident and monotonous as previous samples of 
Chinese music. This is especially true of the 
Dance to a Drum on side 2, lovely music which, 
if played on Western instruments, would sound 
very much the same. I commend bands 1 and 3 

on side 1 and band 4 on side 2. There is a 
little distortion in the final grooves and in spots 
there is marked low- frequency noise -mike hum 
or recorder flutter or something. 

Conlplete in Fidelytie 
Zounds of Ye Tymes 

Cook 1044 
Emory Cook is seldom at a loss for new ways 

to present his wares. He has put together various 
leftover sounds in a whimsy not quite as funny 
as the wares are useful. He bills it as a record 
to end all high -fidelity records, includes a dis- 
claimer against any damage it might cause 
equipment and against return for any cause. 
And it is quite a collection indeed. There are 
big Hy -Fye sounds -several jet planes and three 
trains, which between them present some almost 
unique very- low -frequency sounds and an ex- 
tremely stiff tracking test. Medium -Fye sounds 
include a painfully real baby, a telephone bell, 
old cylinder records, some astonishingly real 
Mexican firecrackers with a lovely transient ex- 
plosiveness, a 2- cylinder 1892 gas engine with 
one spark plug removed, a barn -dance fiddler, 
10,000 hens and 3 roosters and at least 299% 
distortion of the organ in the Morelia (Mexico) 
cathedral. It ends with a whole side of a variety 
of winds plus some night noises in the wind 
including a barking dog, katydids, tree frogs, 
etc. 

RAVEL: Alborada del Gracioso 
Daphnis and Chloe Suites 1 and 2 
Andre Cluytens conducting 

Orchestra of Radio France 
Angel 35054 

An excellent showoff, demonstration and test 
recording although it is rather dead acoustically. 
The Alborado is first class with a deep drum, 
plucked basses and very sharp and clean tam- 
bourine high highs. The Daphnis Suite 1 has a 
very delicately orchestrated first part with very 
subtle high highs ; the War Dance is on the 
spectacular side in high highs. The better known 
Suite 2 also has some subtle effects requiring 
good definition to appreciate. Again the high 
highs are clean and the bass is good. Dance 
General has some fine drums and sharp high 
highs though, as in the final grooves on the first 
side, there is a touch of distortion in the peaks. 
The dynamic range is outstanding. 

DEBUSSY: La Mer and Nocturnes 
Pierre Monteux conducting 

Boston Symphony Orchestra 
RCA Victor LM -1939 

La Mer is one of the most elaborately, cleverly 
and yet delicately scored of all orchestral works. 
Here is a recording which with a superb repro- 
ducing system will permit one to hear all the 
music almost as well as at a live performance. 
Especially notable is the second movement (Play 
of the Waves) with its great complexity of color 
underlaid by notably big and deep drums. The 
Nocturnes are only slightly less demanding. 
Both sides present a challenge to the definition 
of playback systems. A superb recording in every 
respect. END 

Name and address of any manufacturer of 
records mentioned in this column may be ob- 

tained by writing Records, RADIO -ELECTRONICS, 

254 West 14th St., New York 11, N.Y. 

The frrsf broadcast qualify 
STEREO R/P TAPE 

RECORDER MECHANISM 
at a LOW -LOW price 

7;i-tutze -flratll y=F 

MARK IV three speed 

R/P tape deck for 
MONAURAL or STEREO 

RECORD and PLAYBACK 
This new improved MARK IV supersedes our 
former famous MARK 11 Monaural Deck. BRE- 
NELL MARK IV meets NARTB requirements 
and actually is in world -wide use in broad- 
cast stations. * Three speeds (33/4, 73/4 and 
15 ips) * Three motors * Mumetal shielded 
Hi -Fi heads with azimuth adjustment * In- 
stantaneous mechanical braking * Simple 
two -switch control * Up to 7" reels. 

MODEL BREN IV with 2 upper track heads 
mounted (start with monaural. convert later to 
stereo) Audiophile Net: $96.50 

MODEL BREN IV /B with 4 staggered stereo 
heads mounted- Audiophile Net: 5114.50 

ADDITIONAL HEADS (upper or lower track 
R/P or Erase) Audiophile Net: $9.50 ea. 

TAPE PREAMPLIFIER 
Designed to provide Hi -FI recording amplifica- 
tion, playback preampliflcation and bias -erase 
oscillator stage for Fen -Tone tape decks. * 
Three -position NARTB equalization * RIAA 
equalized magnetic phono input * Vu record 
level meter * 62 db Hi -2 Mike input * .5 
volt High -Level "Hi" input, * 3 -way switch 
selected inputs. * Response 30- 17,500 ops 

2 db. Audiophile Net: $79.50 

(You need one PRO -2 for monaural and two 
PRO -2 for stereo recording.) 

Carrying Case for Brenell and one PRO -2- 
Model BCC -Audiophile Net: $29.75 

° FREE! -1956 Cato- 
"?", log. The above are only samples of 

the many terrific values in the new 
1956 Fen -Tone Hi -Fi catalog includ- 
ing mikes, tape decks, cartridges, 

I", record changers, silent listening 
"' devices, etc. 

FENTON COMPANY 
15 Moore Street, New York 4, N.Y. 

Sold through better 
Audio Distributors. 
See yours today! 

West of Rockies, 
prices slightly higher. 
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Technicians' 

ews 

NEW NATIONAL COUNCIL 
The American Electronic Service 

Council was formed at a two -day meet- 
ing held in Kansas City May 30 and 31, 
as a new national association of state 
organizations. Its main objective is to 
provide a medium through which the 
members of the service branch of the 
electronic industry may coordinate 
their efforts in solving problems of 
common concern. Other objectives are 
to promote good will between segments 
of the electronic industry, to accumulate 
and disseminate information pertinent 
to electronic service, to encourage and 
perpetuate high ethical standards and 
to provide the electronic service in- 
dustry with a national voice that may 
be heard and respected in the halls 
of Government and business. 

A complete slate of officers (listed in 
the caption of the photo below) was 
elected. 

The bylaws provide that no president 
may hold office for more than two con- 
secutive one -year terms, that all re- 
gional vice presidents be elected rather 
than appointed and that the organiza- 
tion be composed of state organizations 
rather than individual members. 

TWO NEW MISSOURI GROUPS 
St. Charles and Flat River have both 

formed local associations of TV service 
firms, Vincent Lutz, Vice President of 
NATESA, reports. 

Temporary officers of the St. Charles 
association are: president, Fred Mer- 
tins; vice president and treasurer, Mel 
Cullom; secretary, Cyril Echele. The 
Flat River district association elected 
Ed Engel, Crystal City, president; 
Frank Hagget, Desloge, secretary, and 
Carl Warren, Flat River, treasurer. The 
two groups are expected to affiliate 
with TESA of Missouri, Mr. Lutz 
stated. 

TV "SKIP" LIST 
Members of TESA -ST. Louis main- 

tain a "skip" list of individuals who 
have disappeared with mortgaged re- 
ceivers, passed bad checks or who are 
notoriously bad payers. This list has 
been of value in recovering mortgaged 
receivers which have disappeared from 
the St. Louis area and have turned up 
in other parts of the state. The list con- 
tains several hundred names and is 
free to TESA members as well as being 
available to nonmembers on a subscrip- 
tion basis. 

COLOR COURSE A SUCCESS 
Forty -six of the technicians who 

started the Oklahoma City course in 
color fundamentals and servicing com- 
pleted the training, with an average 
final grade of 81. The course was held 
under the auspices of the Television 
Service Association of Oklahoma. The 
lectures were given and tests conducted 

Left to right: Murray Barlowe, Bethpage, N. Y., treasurer; Howard Wolfson, 
Chicago, secretary; Vern B. LaPlante, Toledo, Ohio, director; Forrest L. Baker, 
San Antonio, Tex., president; Harold Garten, Wichita, Kan., vice president 
of the third district; Bert Bregenzer, Pittsburgh, executive vice president; 
Robert Maxwell, Fort Wayne, Ind., director ; John Hemak, Minneapolis, director. 
Not present for the photograph were: John Wheaton, Mineola, N. Y., vice 
president of the first district; Alexander Weiss, Detroit, vice president of the 

second district; John F. Janasik, Omaha, Neb., director. 
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The Finest 

UHF 

Converter 

Ever 

Designed 

OUTPERFORMS 

ALL OTHERS 

IN THE FIELD 

$3995 
LIST 

Precise Impedance Match 

Higher Gain 

Lower Noise Factor 

Automatic 'on /off' 
Dual Speed Tuning 

Check with your supplier today. 
Also ask about the Model '99' 
at $19.95 

BLONDER-TONGUE LABORATORIES, INC. 

Westfield, New Jersey 
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..another 

MALLORY 
service-engineered 

product 

It pays to 
know what's 
inside... 

Capacitors may look alike. But there's 
a big difference in how they perform 

.. and that's why there's a big 
difference in what's inside Mallory 
FP electrolytics. 

Fabricated plate anode construction, 
pioneered by Mallory, provides high 
ripple current capacity, low impe- 
dance, peak service even at high 
ambient temperatures. FP's as made 
by Mallory, are the only fabricated 
plate capacitor available for replace- 
ment work. 

85° C construction, standard in FP's 
for years without premium price, 
eliminates need for voltage de- rating 

Etched cathode gives low RF impe- 
dance, prevents loss of capacitance 
with age. 

Leakproof seal eliminates loss of elec- 
trolyte, yet retains the venting 
feature. 

Be particular about your capacitors. 
Always ask for Mallory FP for the 
best in service and value. Call your 
Mallory distributor today! 

MALLo 
P.R. MALLORY & CO. Inc. 

P. R. MALLORY i CO. Inc., INDIANAPOLIS 0, INDIANA 

Capacitors Controls 
Vibrators Switches 
Resistors Rectifiers: 
Power Supplies Filter 

Mercury Batteries 
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TECHNICIANS' NEWS (Continued) 

by Willard Hines, maintenance engi- 
neer, and Aaron Britton, color coor- 
dinator for WKY -TV, Oklahoma City. 
Materials for the course, including tape 
recordings and slides, was supplied by 
RCA via NATESA. 

New officers for the association are: 
president, H. O. Eales (reelected), 
Oklahoma City; vice president, Floyd 
Banks, Sapulpa; second vice president, 
Ed Cones, Oklahoma City; third vice 
president, Raymond Selby, Kingfisher; 
secretary- treasurer, William S. Jones, 
Oklahoma City. 

ELECTRONIC FAIR IN L. I. 
The Long Island Radio & Television 

Guild has planned an Electronic Fair, 
to be held Dec. 6, 7 and 8 at the New 
York State University, Farmingdale, 
N. Y. This will be coordinated with a 
color symposium -a complete slate of 
lectures on color television. Approxi- 
mately 20 papers are planned on such 
topics as color tube development, re- 
ceiver circuits, color test equipment and 
alignment techniques. 

ELIMINATE PART -TIMERS? 
The Council of Radio & Television 

Associations of Philadelphia at a recent 
meeting requested the Philadelphia 
Radio Servicemen's Association 
(PRSMA) to appoint a committee to 
discuss the possibility of eliminating 
the part -time service technician from 
its ranks. The council's request stated 
that such members weaken the position 
of any service dealer organization be- 
cause of their limited financial respon- 
sibility. It was also stated that the 
part -time technician has less interest 
in the business of customer -relationship 
problems of the full -time dealer. 

NO SHOW AT MEET 
There will be no displays of electronic 

equipment at the NATESA convention 
at the Sheraton Hotel Sept. 14 through 
16. (Delegates to past conventions will 
remember that exhibits and technical 
sessions were often competing with each 
other.) A letter from the convention 
committee states: "From our own di- 
rect past experiences, and as visitors to 
other trade shows, we have concluded 
that such static displays are a thing of 
the past and not worth the cost to the 
exhibitor or the sponsor of the show." 

TCA INACTIVE 
The Television Contractors Associa- 

tion (Philadelphia), one of the earliest 
TV service dealers organizations, has 
been declared inactive in a communica- 
tion from Alfred M. Haas to the Coun- 
cil of Radio & Television Service Asso- 
ciations. (The council has recently re- 
quired that all member associations 
certify that they are composed of a 
minimum of seven active members and 
hold regular meetings.) 

Mr. Haas, who was the president of 
the association, states he is the only 
active member of the group. END 
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Tubes 
Transistors 

Perhaps as a sign of things to come, 
this month's releases are dominated 
by semiconductors- germanium diodes 
through transistors and phototransis- 
tors- indicating the inexorable advance- 
ments of these mighty mites. 

2N182, 2N183, 2N184 
Three new n -p -n alloy- junction ger- 

manium transistors, each having a dif- 
ferent high- frequency limit, have been 
announced by CBS -Hytron. Types 
2N182, 2N183 and 2N184 (see photo) 
are similar except for maximum oper- 
ating frequencies. Type 2N182 reaches 
its operating limit between 2.5 and 5 

mc; the 2N183 between 5 and 10 mc. 
Both are recommended for rf, if and 
oscillator stages in broadcast receivers. 
The 2N184 reaches its operating limit 
beyond 10 mc. The 2N183 and 2N184 
are recommended for high -speed switch- 
ing because of their fast response under 
transient pulse operation. 

Their symmetrical design is ideal 
for switching, flip -flop and bilateral 
circuits requiring balanced character- 
istics for switching between emitter and 
collector for signals of either polarity. 
2N223, 2N224, 2N226 

Designed for audio stages of tran- 
sistorized radios, the 2N223, 2N224 and 

= 2N226 are p -n -p medium -power tran- 
sistors (see photo). These Philco units, 

in driver and class -B push -pull opera- 
tion, produce up to 300 mw audio out- 
put at a battery supply of 3 to 12 volts. 

These transistors provide extremely 
linear do current amplification up to 
100 ma of collector current, assuring 
minimum distortion. Output units 
2N226 and 2N224 are available in 
matched pairs. 
2N 155 

Designed especially for the audio out- 
put stage of automobile receivers, the 
AUGUST, 1956 

sewer Satiety 
tbeages 

Pick The Profit-Making 
Battery Line 

for the new transistor portables 
Put this display of Mallory Mercury Batteries on 
your counter ... and you're set to service all popular 
miniature portable radios with the longest -lasting, 
lowest -cost- per -hour batteries on the market! 

Attractively priced, the Mallory Mercury Battery 
Assortment is available now, from your Mallory 
distributor. See h=m today! 

Capacitors Controls 
Viirrtors Swikhes 
Resistors Rectifiers 
Power Supplies Filters 

e Mercury daneries 

P. R. MALLORY CO. Inc., INDIANAPOLIS 6, INDIANA 
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HELPS YOU MASTER 

COLOR TV PRINCIPLES 

AND PRACTICES 

only $695 

ORDER BELOW 

TRAINING MANUAL" 
THE NEW BOOK THAT PREPARES YOU FOR 
SUCCESSFUL COLOR TV SERVICING 

Written by C. P. Oliphant and Verne M. Ray, of the 
Howard W. Sams editorial staff, in practical, 
down -to -earth language you can understand. Presented 
in 3 comprehensive sections. SECTION I: Principles of 
the Color TV System (includes chapters on Colorimetry; 
Requirements of the Composite Signal; Make -Up of 
the Color Picture Signal). SECTION II: Color 
Receiver Circuits (chapters on RF and IF Circuits; 
Video, Sync and Voltage Supply Circuits; Bandpass- 
Amplifier, Color -Sync and Color -Killer Circuits;. Color 
Demodulation; Matrix and Output Circuits). 
SECTION in: Servicing the Color Receiver (chapters on 
Setting Up the Color Picture Tube; Aligning the Color 
Receiver; Trouble -Shooting; Test Equipment Required). 
Appendices include Equations, Vectors, Color -blocks, 
Colorplates, Glossary. A comprehensive training course 
that helps you qualify for Color TV servicing. 
260 pages, 8 x 11'; profusely illustrated. 
Postpaid, only ... $695 

El 

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. 

USE THIS ORDER FORM 

COLOR TELEVISION =695 
TRAINING MANUAL 

Analyzing and Tracing TV Circuits. Presents 
a new approach to TV servicing.168 pages, 
8 x 11" $3.00 

O TV Service Data Handbook. Most frequently 
needed charts, tables and formulas re- 
quired in TV servicing and installation. 
112 pages, 53.¡ 834" $1.50 

El Principles a Practices of Telecasting Operations. 
Discusses equipment and techniques. 
Covers such subjects as: TV Cameras; 
Control Rooms; Fundamentals of Studio 
Lighting; Relay Systems; Maintenance 
Practices; Technical Production; etc. 600 
pages; 6 x 9 "; illustrated $7.95 

D 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; 
53§ z 8W $2.50 

D So You Want 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 

subjects 
Ticket; Going on the Air; 

Electronics as a Career; etc. 196 pages; 
535 x 83Ç; illustrated $2.50 

o Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit 
variations of vertical and horizontal sweep 
systems common to most TV receivers. 
Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 5% z 8jß "; 
illustrated $2.75 

o The Recording and Reproduction of Sound. 
Widely used by Audio engineers, Hi -Fi 
enthusiasts, broadcasting stations and 
recording studios. Authoritative chapters 
cover: behavior of sound waves; basic 
recording methods; lateral disc recording; 
micro- groove recording; phono reproduc- 
ers; microphones; home music systems; 
P.A. systems; amplifiers; tuners; etc. 810 
pages; 6 z 9"; illustrated $7.95 

HOW TO UNDERSTAND AND USE 

TV TEST INSTRUMENTS 

Completely revised and enlarged to in- 
clude latest data on instruments used for 
Color TV Servicing. Covers use of VTV M's 
Signal Generators, Sweep Signal Genera- 
tors, Scopes, Video Signal Generators, 
Field Intensity Meters and Voltage Cali- 
brators. 208 pages, 8% x 11" $3.30 

D Photofact Television Course. Gives a clear 
complete understanding of TV principles, 
operation, practice. Used by thousands of 
students. 208 pages, 831 x 11" $3.00 

aAtomic Radiation, Detection and Measurement. 
Provides basic understanding of nuclear 
science and its applications. Thoroughly 
covers and illustrates circuitry and oper- 
ation of the many types of detection 
devices. 200 pages; 534 it 8%" $3.00 

O Basic Radio Manual. Provicf s all the basic 
facts on theory, definitions, components. 
Includes section devoted to actual projects 
that translate theory into practice. 248 
pages; 8% x 11 "; illustrated $5.00 

Attenuators. Equalizers and Filters. 
Describes deign, application and theory of 
operation of every type of Attenuator. Equal- 
izer and Wave Filter. Covers all types of 
equalization and attenuation used in audio 
recording and reproducing systems. both pro- 
fessional and home -type. Includes chapters 
on Hi -Fi crossover networks. Provides time- 
saving charts which permit easy determination 
Of component values required in designing 
equalizers and filters. Invaluable to audio tech- 
nicians and engineers. 176 pages: 1'i x 8W': 
fully illustrated. Deluxe hard binding... i4.0Ó 
Paper -bound edition $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. 

D Send Book List 

IHOWARD W. SAMS & CO., INC. aa 
Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co., Inc., Dept. 2 -H6. 
2205 East 46th St., Indianapolis 5, Indiana. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

City Zone State 
IN (outside U.S.A. priced slightly higher) 

011111aaaa t a aoaa a aas aa alia a 

Look for 
SAMS BOOKS 

on the 
"Book Tree" 
at your Parts 

Distributor 
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NEW TUBES AND TRANSISTORS (continued) 

2N155 is a power transistor scheduled 
to make its appearance in 1957 car 
radios. Announced by CBS -Hytron, the 
2N155 operates from a 12 -volt battery. 
It is a p -n -p germanium -alloy junction 
transistor featuring high power gain 
and uniformity. The unit can be plugged 
in for easy installation. 

The heavy copper -flange mounting 
(see photo) of the 2N155 permits the 
flow of heat from the power transistor 
to the chassis, providing a large radi- 
ating area. 

2N2I5, 2N2I7 
Junction transistors of the germa- 

nium p -n -p alloy type, the 2N215 And 
2N217, announced by RCA, are flexible - 
lead versions of the 2N104 and 2N109, 
respectively. The leads may be soldered 
or welded into circuits. 

The 2N215 is particularly useful in 
low -power audio applications. In a com- 
mon- emitter circuit it has a current 
amplification ratio of 44, a low -fre- 
quency power gain of 41 db and a 
noise factor of 6.5 db. 

The 2N217 is intended for large -sig- 
nal audio applications, especially in 
class -B push -pull audio output stages 
of battery- operated portable radios 
operating at power levels of approxi- 
mately 150 mw. In a common -emitter 
circuit this transistor has a large -sig- 
nal dc current amplification ratio 
(approximately linear to 50 ma) of 

70 and a power gain (for two transis- 
tors in a class -B push -pull audio cir- 
cuit) of 33 db. 

1N497- I N502 
A new series of glass -sealed (see 

photo) bonded -junction germanium 
diodes, types 1N497 through 1N502, 
has been announced by CBS -Hytron. 
They combine the low forward imped- 
ance and reverse current characteristics 

}ow 
of junction devices with the fast for- 
ward and reverse pulse recovery of 
point- contact types. Their wide range 
of peak reverse voltages and low 
capacitance make them suitable for 
varied applications such as computers, 
magnetic amplifiers, modulators, de- 
modulators and low -power rectifiers. 

Phototransistor 
A germanium p -n -p alloyed junction 

three -lead phototransistor, type GT -66, 
has been announced by General Tran- 
sistor Corp. The unit is a miniature 
light- sensitive photocell (see photo) 
intended for circuits using ac amplifi- 
cation for modulated light. It may also 
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NEW TUBES AND TRANSISTORS (continued) 

be used as a two -lead device with dc 
(unmodulated) light. The GT -66 is 
capable of performance at a level suf- 
ficient to operate a relay. 

Applications include automobile head- 
light dimmers, tape and punch -card 
reading, optical sound playback, auto- 
matic door openers and industrial safe- 
ty devices. It is also sensitive to the 
relative position of a light source, mak- 
ing it useful in positioning controls. 
Typical operation characteristics: col- 
lector voltage, -12; collector current, 
-0.5 ma; sensitivity, 0.16 volt per foot 
candle. 

I4SP4, I4QP4, I4QP4A 
Three new 14 -inch picture tubes for 

portable receivers have been announced 
by Sylvania. The 14SP4 is a 90° 
deflection unit offering an 8% larger 
faceplate area and a space savings of 
approximately 2 inches in overall 
length, as compared to 70 ° types. The 
tube is glass, rectangular, aluminized 
and has a standard 1 7/16 -inch neck 
diameter. It uses electrostatic focus 
and carries a maximum second -anode 
rating of 15,400 volts. Screen area is 
about 104 square inches; length 14 3/16 
inches. 

The 14QP4 and 14QP4A are 70° 
tubes having approximate screen areas 
of 96 square inches, electrostatic focus, 
rectangular faceplate and 12,100 -volt 
maximum second -anode rating. Length 
is 16 5/32 inches. The 14QP4A is alu- 
minized; the 14QP4 not. 

All three have an outer conductive 
coating which, when grounded, forms 
a supplementary high -voltage filter 
capacitor. Each uses a single -field ion - 
trap magnet. 

8XP4 
A versatile new television receiver 

check tube for testing virtually any 
picture tube from 10 to 27 inches, the 
8XP4 (see photo), has been introduced 
by Sylvania. It is an 81h -inch rectangu- 
lar unit featuring self -focusing and a 
parallel- mounted electron gun, eliminat- 
ing the need for an ion -trap magnet. 

No external conductive coating is used. 
The 8XP4 may be used in receivers 

designed for either magnetic or electro- 
static focus and to check almost any 
electromagnetically deflected picture 
tube, regardless of deflection angle. END 
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Available in 53 values 

Package of 5 

only 75 + 
suggested net price 

iuiu WI; YEARS!!!? 

For long life . . . 

there's nothing like 

Centralab Type MD 
Molded Ceramic 
Disc Capacitor 
The only completely insulated ceramic disc capacitor 
-2500 V.D.C. breakdown to ground. 
Life expectancy, 25 years in normal operation. 
Nine ways better than ordinary discs. 
Conservative rating provides extra margin of safety. 
One -piece construction won't chip, crack, or break. 
Leads can't pull out. 
High leakage resistance; low moisture absorption. 
Catalog 29 gives detailed facts. Send coupon today. 

A DIVISION OF GLOBE -UNION INC.. 
922 -H E. Keefe Avenue, Milwaukee 1, Wisconsin D 617 

Send me free Centralab Catalog 29. 

Name........... 

Company. 

Address.... 

City Zone.. State 

10,1 
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SPECIFY NORELCO 

*criVel 
for Top Performance 
speaker replacements 

Based on economy alone, any one 
of the Norelco FRS twin -cone 
speakers is your best choice. 

Aside from price, these speakers 
have been designed and manufac- 
tured by audio craftsmen -to pro- 
duce unexcelled sound qualities. 
In a single FRS speaker, sound is 

reproduced so perfectly that listen- 
ers have difficulty in distinguishing 
recorded performance from those 
which are live. 

FRS Twin Cones are both operated 
by the same magnet and voice coil. 
The smaller cone radiates frequen- 
cies above 10,000 c/s and diffuses 
lower frequencies. Frequencies be- 
low 10,000 c/s are generated by 
the larger cone while reflecting fre- 
quencies above this frequency. 

Price from $59.98 to $6.75 in all 
standard impedances and sizes 
from 12 inches to 5 inches. 

ADD TO.. , and improve any 
sound system with /re /co" 
*`FULL RESONANCE SPEAKERS 
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Send to Dept.D- $today 
for more details. 

North American Philips Co., Ink 
700 East 42nd Street 
New York 17, N.Y. 

1501111 

Teelirnotes 

RCA RECORD PLAYERS 
Several 45 -rpm record players came 

in with the complaint that the record 
drop was late, the record dropping on 
the pickup arm after it had moved in. 
No amount of adjustment of the star 
wheel remedied the situation. 

A slight bending of the star engag- 
ing lever toward the star vertices 
made them operate perfectly again. - 
W. R. Brown 

MOTOROLA TV SETS 
On most Motorola TV receivers using 

a 12BH7 in the vertical sweep section, 
the cathode resistor has too low a watt- 
age rating and will pop due to mois- 
ture and heat. On most of these sets 
the cathode resistor is 8,700 ohms. The 
trouble can usually be spotted by a 
horizontal white line or no control of 
linearity. I have found the best solu- 
tion is to use a 10 -watt resistor in this 
circuit. Paul Banks 

WESTERN AUTO D2919 RADIO 
To improve performance on the FM 

band of this model, replace the 10 -11µf 
capacitor used to couple the 300 -ohm 
antenna to the antenna coil with a 
250 -µµf unit. This change will produce 
increased gain and stability. Ross 
Harris 

EMERSON CHASSIS 120196 
The sound takeoff in this receiver is 

run in a shielded cable from the junc- 
tion of the if transformer Ti and coil 
Ll to 100 -µµf capacitor Cl. A short 
circuit in the cable, from the inner con- 
ductor to the shield, burned out 470 - 
ohm decoupling resistor Rl. 

On replacing the cable and the 
resistor, the picture had a washed -out 
appearance and seemed weak. Sound 
was normal. The schematic (see dia- 

SC86 
2ND VIDEO IF & SOUND IF T I 

.t^40 -} 
BLUE 
DOT 

CI 

.005 
15K RI 470n 

GREEN DOT 

TO 3RD VIDEO IF 

6AU6 
UMITER 

150V 210V 

gram) of the set revealed that the 
short -circuit current which burned up 
resistor R1 also passed through peak- 

2201( 

ing coil Ll, slightly charring it. 
Although about the proper resistance, 
the Q was lowered sufficiently to cause 
the washed -out picture. The coil was 
replaced and the picture was restored 
to normal. -Lawrence Shaw 

RADIO -ELECTRONICS can use illus- 
trated technotes. Diagrams should in- 
clude no more circuitry than is neces- 
sary to explain the technote. Where 
helpful, photographs are desirable. We 
do not require unillustrated Technotes 
at the moment. 

EMERSON MODEL 614D 
When these receivers become fairly 

old, it is often impossible to obtain 
sufficient sound volume. I first con- 
sidered changing the 6S8 to a 6SJ7 
but this meant the addition of crystals 
for the ratio detector and age circuits. 
I finally decided to add another tube 

6S8 1/2 8SN7 -GT TO 25L6 T 
Al OUTPUT TUBE 

01 

470K IDOK 

B-BUS 

.2K 

TO 25L6 -GT 

SCREEN 

(see diagram) for a second stage of 
audio. This is not as difficult as it 
seems even though the set has two 
series heater strings. The combined 
heater current of the 300 -ma strings 
is 600 ma which is pulled through the 
tuner (6J6, 6BC5) . The 6SN7 was con- 
nected ahead of the tuner. -Wilbur J. 
Hantz 

MAJESTIC SERIES 110 
After some months of service, this 

chassis developed a smear, the amount 
of which could be varied by turning 
the contrast control in the cathode cir- 
cuit of the first video amplifier. 

Voltage readings disclosed low cath- 
ode voltage in the second video ampli- 
fier (see diagram) . This low bias on 
the video amplifier caused smear when 
the video signal was strong enough to 
overload the video amplifier; varying 
the contrast control in this case pro- 
vided sufficient signal voltage to over- 
load the second video output. Testing 
disclosed that the resistance across R1 
-330 ohms -was about 40 ohms. Dis- 
connecting bypass capacitor Cl showed 
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TECHNOTES 

FROM IST 

VIRO AMPL 

1/2 12BH7 
VIDEO OUTPUT 

1 

(Continued) 

TO P1%1UBE 8 

PLATE LOAD 

T0 SOUND If 

- 4 

4.5 MC SOUND 
TAKE-OFT COIL 

1 

RI 330x. 
+ 

.005 
CI 
IOo 25 

the resistance to be normal. Replacing 
the defective capacitor restored normal 
operation. -Lawrence Shaw 

PRINTED CIRCUIT LEAKAGE 
A portion of a midget radio set 

using a photoetched circuit gave con- 
siderable trouble. If the etching fluid is 
not completely neutralized or removed 
from the plastic backing of such a 
circuit, the etch may continue its action. 
Furthermore, the area which has not 
been completely cleansed of etching 
fluid will collect moisture with result- 
ant leakage and receiver trouble such 
as noise in the audio output. 

In this case, the leakage was in the 
high- frequency oscillator. The noise 
currents developed by the leakage 
modulated the oscillator signal with a 
resultant modulation of the if output 
of the mixer and noise in the sound. 
The leakage had another ill effect - 
reduction of the oscillator output. This 
produced intermittent oscillator opera- 
tion from time to time on the lower 
frequencies (550 -750 kc). Scrubbing 
the affected area with a bristle brush 
and a very small amount of tooth pow- 
der removed the leakage and cleared 
up the dual complaint of noise and 
intermittent low -frequency reception. - 
Lucian Palmer 

CROSLEY ANTENNAS 
All J- Custom and Advance V uhf - 

vhf TV receivers are shipped from the 
factory with the Zoomatenna or Super - 
tenna connected to the vhf terminals. 
In uhf areas these antennas can be 
used by disconnecting the built -in uhf 
antenna and transferring the Zooma- 
tenna leads from the vhf to the uhf 
terminals. In uhf -vhf areas a dpdt 
switch may be installed so the Zoom - 
antenna can be switched. -Crowley 
Service Instruction 

BENDIX T2100 
The fusible resistor used in the above 

models (T19 chassis) may smoke 
momentarily during the initial warmup 
period. This is nothing to be concerned 
about as the smoke should disappear 
after the receiver is operated once or 
twice. 

Production procedures involve apply- 
ing a lacquer coating to the form, its 
primary purpose being to hold the fuse 
wire and prevent shorted turns. The 
lacquer smokes slightly during initial 
heat cycles.-Bendix Service News- 
letter END 
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You'll bury your problems 
:. when you install 

Ceramic 
Capacitors 
bearing the famous 
CRL trademark 
No call backs with Centralab - here's why: 100% 
tested at double rated voltage - for assurance of 
long life, even under heavy overloads. 

Tough, extra heavy insulating coat -for resistance 
to moisture, heat, vibration. 

Catalog 29 shows the industry's most complete line 
of ceramic capacitors - including the only truly 
insulated, molded disc capacitor. Tear out coupon 
and mail today for your free copy. 

e 
A DIVISION OF GLOBE -UNION INC. 

922 -H E. Keefe A , Milwaukee 1, Wisconsin 

Send me free Centralab Catalog 29. 

0.5618 

Name 

Company 

Address... 

City Zone. State 
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FREE... 
from your local 

AER0V0R 
DISTRIBUTOR 
Twenty pages of up to the- minute informa 
tion on ceramic plate assemblies, complete 
with circuit diagrams and specifications 
Special cross -reference section and ten 
full pages of important replacement 
information 

PLATE 
ASSEMBLY 
CATALOG 

,rICIIICAlIONS (ROSS IIIIRNCI RIPLACIMINI GUIDI 

Distributed Rr 

Get your very own personal copy of 

this handy, pocket sized, catalog ab 

solutely free from your local Aerovox 

Distributor. Or .. send twenty five 

cents (coin only) to Advertising De 

partment, Aerovox Corporation, New 

Bedford, Massachusetts 

Distributor Sales 
Division, New Bedford, 

Mass. 

AEROVOX CORPORATION 

In Canada AEROVOX CANADA, LTD., 
Hamilton, Ont. 

Export Ad Aunema , 85 Broad St., New York, N. Y. 

Cable Auriema, N. Y 
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Question 
Box 

TV RHOMBIC ANTENNA 
Please print a layout diagram for 

an 8- wavelength rhombic antenna for 
TV channels 4 and 5. How does the 
performance of an antenna cut for the 
mean frequency of these two channels 
compare with one cut for a single 

of connection to the antenna. Keep this 
section of the line taut and use spread- 
ers to maintain an even taper. See 
drawing. 

This antenna is designed on the 
basis of a 0° wave angle so somewhat 

232' APPROX. 

12- V2" 
119-8 

6 -Ió 

300n RIBBON 

channel? Can I use 50 -foot metal poles 
for support ? -111. J. C., San Antonio. 

A terminated (nonresonant) rhombic 
designed with a given number of wave- 
lengths in each leg at the lowest oper- 
ating frequency will have a higher 
gain and a greater number of wave- 
lengths per leg at a higher frequency. 
Thus, a rhombic cut for channel 4 will 
work with increasing gain on highes' 
channels and performs almost as well 
on channels 2 and 3. The diagram 
shows the layout. 

The impedance of a single -wire ter- 
minated rhombic is approximately 800 
ohms. To match the antenna to a BOO - 
ohm lead -in, split 8 -10 feet of the rib- 
bon line at the end that connects to 
the antenna. Fan it out in a V that 
is about 12)/z inches across at the point 

SPEAKER FI 
I have several Western Electric model 

555 driver units with 7 -volt 10 -watt 
fields. Please design a power supply for 
operating three fields in parallel. P. 
L., San Pedro, Calif. 

Here is a supply that you can use. 
The transformer should deliver 9 to 
10 volts ac at 5 amps. You can use a 
10 -volt filament transformer or a dry - 
disc rectifier transformer such as the 

B00nTERM1NATI14G RESISTOR 
TWO m,1, / 1W IN SERFS 

better performance may be had by 
tilting the antenna so its wave angle 
(vertical radiation pattern) corre- 
sponds to the angle of arrival of the 
incoming signal. Tilt the antenna 
horizontally so it slopes 5° to 15 ° down- 
ward toward the terminated end. The 
lower end should be not less than 
about 10 feet above ground and the 
upper end may be up 50 feet or more. 
Adjust the tilt for maximum reading 
on a field -strength meter tuned to the 
highest channel to be received. 

Metal masts may be used if they 
are not closer than 6 feet or so from 
the side corners. This precaution is not 
necessary at the terminated and feed 
ends but strain type insulators must 
be avoided here to minimize shunt 
capacitance. 

ELD SUPPLY 
Triad F -64U or Tabtran (TAB, 111 
Liberty St., New York 6, N. Y.) 5 -amp 
unit. The filter choke is optional and 
need not be used unless required. This 
may be a Tabtran type CR6003. A 
heavy adjustable resistor may be con- 
nected in the primary of the trans- 
former to set the output voltage to 
the required level. 

With adequate filtering and current 
13VAC /5A FULL-VINE BRIDGE SEL RECE 

.075 /SA CHOKE (OPTIONAL) 
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QUESTION BOX (Continued) 

rating, this supply can be used as a 
6 -volt battery eliminator, Simply select 
a choke, transformer and rectifier to 
handle the required current for the 
desired load. 

21 TO 10.7 -MC CONVERTER 
Please print the diagram of a crys- 

tal oscillator and mixer stage that I 
can use between the 21.25-mc output 
of a continuous- tuning FM -TV front 
end and input to a standard 10.7 -mc if 
strip. I'd like to be able to use com- 
mercial coils wherever possible. R. H. 
B., Milwaukee, Wis. 

This 6J6 mixer -oscillator is adapted 
from a crystal -controlled five -band 
mobile converter described in recent 
issues of The Radio Amateur's Hand- 
book. The mixer input and output cir- 
cuits depend on the type of converter 
transformer on the tuner and the input 
to the if strip. If the converter trans- 

RFC I RFC 

XTAL 
6 OSC 

XTAL 6.390 OR 31950 MC - 
former is designed to feed into the 
grid of the first if amplifier at some 
other point, then you can omit Ll and 
substitute the secondary of the con- 
verter transformer and peak it at the 
sound if (21.25 mc). 

Ll may be a TV sound if coil such 
as the J. W. Miller type 6171, Meissner 
19 -1021 or Merit TV -112. If the con- 
verter transformer has a link type out- 
put circuit wind three or four turns of 
hookup wire around the ground end 
of Ll and use link coupling. 

For L2 you can use the primary of 
a 10.7 -mc input transformer in the if 
strip. If the converter cannot be placed 
close to the input to the strip, then 
you can use capacitance coupling with 
a ceramic trimmer of around 40 µµf 
between the mixer plate and the first 
if grid. In this case L2 may be a small 
variable inductor or rf choke with a 
mid -range inductance of approximately 
15 ph. 

The oscillator can use a 6.39 -mc- 
fundamental crystal or a 31.95 -mc- 
overtone type. L3 should be tuned for 
stable output on 31.95 mc. It may be 
a J. W. Miller type 1055 or 4504 or a 
North Hills Electric 120 -B. 

Readers interested in adapting the 
Inputuner to a 50- 240 -mc receiver or 
a converter with 10.7 -mc if output are 
referred to construction details in an 
article beginning on page 84 of the 
June, 1956, issue. END 
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How the 

"hidden eight- ninths 

affects 

If you look at only the more evident 
facts of an engineering or technical 
position, it is like judging the size of 
an iceberg 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. 
Excellentsalaries 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 
3108, Military Products Division, 
Kingston, New York. 

IBM 
INTERNATIONAL 
BUSINESS MACHINES 

CORPORATION 
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Here's 
component 
convenience 

in 
High Fidelity 

...with the 
new I a:1o1 : look 

$18950 
slightly higher 
West of Rockies 

Pact- 
11F-41 

All Components 
in One Enclosure 

FM -AM Tuner 

Phono & Tape Preamp 

20 -watt Amplifier 

Ready to use with any speaker system 
.=M1. SIM MINIMUM A 

PILOT RADIO CORP. Dept. XH -6 
37 -06 36th St., L.I.C. 1, N.Y. 
Please send complete details about the 
new HF -41. 

NAME 

ADDRESS. 

CITY ZONE.. _ ..STATE 
a 
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radio-electronic 

Circuits 

1 -TUBE FM FRONT -END FOR 10.7 -MC IF 
This diagram is reprinted from the 

Radio -Electronic Circuits page of the 
April, 1955, issue in response to re- 
quests for this specific circuit and in- 
quiries on simple FM receiver front 
ends. This circuit appeared originally 
in a Mullard application data sheet. 

Ko T 

C. 
3 30y0f 

Lap I20yy0 

Il.s 
2204 

mum noise rather than maximum volt- 
age transfer. Use a noise generator 
to obtain optimum adjustment. 

The second triode is a self- oscillating 
mixer. Rf voltage is tapped off IA and 
fed to the null point on oscillator coil 
L6 to minimize oscillator radiation and 

ECC85 (6BQ7-A) 

3-300017.4 
fy yl2 _ 3 30yyt 

1 -rJ-' )I--' 1 

5OOy0t 700yyf Ti20yyt 

. I 

5000* 

L L6 

'MEG 

(3.30yot 

g0.7MC IFT 
i 

L7dl O1.6 141+0 

°p T a o 
- 

Ic 

4. 

In this circuit, one triode is a 
grounded -grid rf amplifier. This sim- 
plifies the circuit by eliminating the 
neutralization required with grounded - 
cathode triode rf amplifiers. Maximum 
gain is seldom required from an am- 
plifier in a circuit such as this -its 
principal function is to isolate the 
antenna from the oscillator -so input 
coils L1 -L2 can be adjusted for mini- 

AMPLIFIED 
The lowly wavemeter is perhaps the 

most basic frequency- measuring device. 
It is often used for rough checks of the 
output frequency of a transmitter, rf 
amplifier or oscillator when a fre- 
quency meter or calibrated receiver is 
not available. The wavemeter is cou- 
pled closely to the circuit under test 
and then tuned through its range. A 
pilot lamp lights or a sensitive rf meter 
deflects when the unknown circuit and 
the wavemeter are tuned to the same 
frequency. 

The standard wavemeter is not 
suited for working with transistors and 
other low -power circuits that do not 
deliver enough power to light a pilot 
lamp. A solution to the problem ap- 
peared in L'antenna (Milan, Italy). 
The circuit is shown. The pilot lamp 

noise. The oscillator circuit is plate - 
tuned with L5 coupled to the plate 
through a 17 -µµf capacitor. This 
capacitor also tunes the plate winding 
of the 10.7 -mc if transformer. The 
grid -plate capacitance of the mixer 
triode may reduce amplification so some 
if voltage is tapped off the plate cir- 
cuit and fed back into the grid circuit 
at the grounded end of L4. 

WAVEMETER 
is replaced by a germanium diode and 
1- megohm resistor in series across the 
L-C circuit. This resistor also serves 
as the input grid resistor of a bridge 

HIGH -IMPED 
When measuring or observing high - 

frequency voltages or waveforms from 
a high- impedance source for reliable 
results, the input impedance of the 
probe must be considerably higher than 
the impedance of the voltage source. A 

ECC81 
OR 

12AT7 

t00n 

type vtvm using an ECC81 or 12AT7. 
The values of L and C are selected to 
cover the desired tuning range. 

ANCE PROBE 
new type probe with infinitely high 
input impedance and negligible shunt 
capacitance is described in patent No. 
2,721,908 issued to William W. Moe. A 
typical circuit is shown in the diagram. 

The input tube is a 6J6 cathode fol- 
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RADIO -ELECTRONIC CIRCUITS (Continued) 

lower with both triodes in parallel. The 
center conductor of the probe connects 
to the grids of V1 through Cl. The 
shield of the probe connects to the cath- 
ode of the 6J6. The grid cathode ca- 
pacitance of the paralleled triodes is 
approximately 4.4 µµf. 

With the circuit constants shown, the 
gain of the cathode follower is about 

PROBE q 
"() _ ÁS 

3.3MEG S{RI 

IoÍrv 

C2 

V2 

R2 1.2MEG R3 3.3R 

R4 IK 

OPTIONAL 

OUTPUT 
(Z =30K) 

OUTPUT, 

(Z= 100n)1 

0.9 and the input capacitance (probe, 
cable and grid cathode capacitance in 
parallel) is reduced to about 10% of 
its static value. Similarly, the effec- 
tive ac resistance of R1 is increased to 
about 10 times its dc value. C2, R3 and 
R4 in series have a comparatively low 
impedance so the apparent value of Rl 
represents the input resistance of the 
circuit. 

To increase the input resistance and 
decrease circuit capacitance further, 
a portion of the output of V1 is taken 
from the junction of R3 and R4 and 
fed to V2, a grounded -grid amplifier. 
This signal is amplified without change 
in phase and fed back to the grid of 
V1 through C3 and R5. 

R5 and C3 can be adjusted to cancel 
the effects of residual input capaci- 
tance and to increase the input resist- 
ance to near infinity. 

This circuit can be used for other 
applications where a very high input 
impedance is needed. For example, it 
can be used for coupling to a photocell 
when high output is required with low - 
level light input. 

BETTER DIODE DETECTION 
In its usual form the diode detector 

has two serious limitations. First, it 
loads the tuned circuit feeding it, thus 
reducing the selectivity of the tuned 
circuit and the gain of the if ampli- 
fier. Increasing the size of the diode 
load resistor reduces loading, but de- 
develops the second problem -the de- 
tection is perfectly linear only when 
the diode load is a pure do resistance. 
In practical circuits there are always 
resistors coupled to the detector 
through capacitors, most common being 
the ave filter and the first audio grid 
resistors. 

Neglecting the capacitor reactances, 
the parallel combination of all these re- 
sistors and the diode load resistor con- 
stitute the ac load resistance for the 
detector. If this is very much less 
than the do load resistance, considerable 
distortion results at high modulation 

AUGUST, 1956 

CAPE CANAVERAL' 

Q 
©. LAUNCHING AREA 

COCOA 

PATRICK APB \ 
L . 

FLORIDA 

NASSAU 

AIR FORCE MISSILE TEST CENTER 

Florida Flight Test Range 

ELEUTHERA 

o SAN SALVADOR 

Aka(L LyV 

4\ MAYAGUANA 

%\\GRAND TURK 

CUBA 

JAMAIC^ ` 
© INSTRUMENTATION STATION 

-- UNE OF FLIGHT 

fw 
* 

HHAITI 
PUERTO RICO C;40.2 

DOMINICAN REPUBLIC N 

TO ST. LUCIA. ASCENSIO N 

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 

10.1 

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, 
30% incentive, 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 -15H 
Missile Test Project 
RCA Service Co., Inc. 
P.O. Box 1226, Melbourne, Florida 

RADIO CORPORATION of AMERICA 
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COMPLETE 
TRAINING 
FOR BETTER RADIO -TV 

SERVICE JOBS 

for the eom- 
glete 2- volume 

course 3 MONTHS TO PAY 

Let these two great new Ghirardi training 
books teach you to handle all types of AM, FM 
and TV service jobs by approved professional 
methods -and watch your efficiency and earn- 
ings snarl 

Completely modern, profusely illustrated and written so 
you can easily understand every word, these books pave 
the way to fast, accurate service on any type of home 
radio -TV- electronic equipment ever made. Each book is 
brand new. Each contains the latest data on the latest 
methods and equipment -NOT a rehash of old, out -of- 
date material. Each is co- authored by A. A. Ghirardi 
whose famous RADIO PHYSICS COURSE and MODERN 
RADIO SERVICE were, for 20 years, more widely used 
for military, school and home study training than any 
other books of their type! 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1500 pages and over 800 clear illustrations show 
step-by-step how to handle every phase of modern trouble- 
shooting and servicing. 

1 -Radio and Television Receiver 
TROUBLESHOOTING & REPAIR 

A complete guide to profitable professional methods. 
For the novice. it is a comprehensive training course. For 
the experienced serviceman, it is a quick way to "brush 
up" on specific jobs, to develop improved techniques or to 
find fast answers to puzzling service problems. Includes 
invaluable "step-by- step" Service charts. 820 pages, 417 
illus., price $0.75 separately. 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 
This Oo4 -page culume is the ideal guide tar seiviceulen 

who realize it pays to know what really makes modern 
radio -TV receivers "tick" and why. Gives a complete un- 
derstanding of basic circuits and circuit variations; how 
to recognize them at a glance; how to eliminate guesswork 
and useless testing in servicing them. 417 tthl <. Price 
separately $6.50. 

New low price...You Save $1.25! 
If broken into lesson form and sent to you as a 

"course," you'd regard these two great books as a bar- 
gain at $50 or morel Together, they form a. complete 
modern servicing library to help you work faster, more 
efficiently and more profitably. 

Under this offer you buy them both for only $12.00. You 
save $1.25 on the price of the two books -and have the 
privilege of paying in easy installments while you use 
them. 

I 
10 -DAY FREE TRIAL 

Dept. RE -86, RINEHART & CO.. Inc. 
232 Madison Ave., New York 16, N. Y. 

Send books below for 10 -day FREE EXAMINA- 
TION. In 10 days. I will either remit price. (plus 
postage) or return books postpaid and owe you 
nothing. 
O Radio & TV Receiver TROUBLESHOOTING E. RE- 

PAIR (Price $6.75 separately) 
O Radio & TV Receiver CIRCUITRY 6 OPERATION 

(Price $8.50 separately, 

Check here for MONEY -SAVING COM- 
BINATION OFFER ... Save $1.25. send 

both of above big books at special rate of only 
$12.00 for the two (Regular price $13.25 . You 
save $1.25.) Payable at rate of $3 Iplus postage) 
after 10 days if you decide to keep books and $3 a 
month for 3 months until $12 has been paid. 

Name 

Address 

City, Zone, State 
Outside U.S.A. -$7.25 for TROUBLESHOOTING & 
REPAIR: $7.00 for CIRCUITRY & OPERATION: 

rrefu refunded 
for 
if yoluhr turn books in ICOO 

dayss. but money 
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RADIO -ELECTRONIC CIRCUITS (Continued) 

percentages. Since the values of these 
shunting resistors are fairly well fixed 
by other considerations, the maximum 
possible value of the diode load resistor 
is similarly limited. 

LAST IF TRANS 

1+ 

V2 6SN7 -GT, 
ETC 

CATH 

IK 2.5v-I C04 

VC 

In practice, with avc filter resistors 
of 2 to 3 meghoms and audio grid re- 
ristors of 5 to 10 megohms in most AM 
sets made today, the diode load resistor 
is limited by these considerations to 
around 500,000 ohms. This gives a load- 
ing of around 250,000 ohms and, since 
good modern if transformers have im- 
pedances of around 1 megohm, the ad- 
verse effect on performance is obvious. 

Loading can be minimized by using 
a cathode follower between the tuned 
circuit and 'the detector so it shows a 
high impedance to the former and a 
low impedance to the latter, thus oper- 
ating each under the most desirable 
conditions. 

I chose 10,000 ohms for the diode 
load resistor, a value which has little 
effect on the cathode follower's output 
impedance of about 300 ohms and is 
negligibly shunted by the usual avc 
and audio grid resistors. For distor- 
tionless detection the diode impedance 
must be small compared with the diode 
load resistance. Vacuum -type diodes 
do not do so well for the much smaller 
resistance used here. The best bet is a 
crystal diode like the high- conductance 
1N56. 

You may ask why the triode was used 
as a cathode follower instead of being 
used as an ordinary infinite -impedance 
detector. The answer is that the latter 
detector does not provide an ave volt- 
age and thus a separate diode circuit 
must be used for that purpose. While 
ac shunting is of no importance in 
such a circuit, the tuned circuit is 
nevertheless loaded by the ave system. 
In this circuit all outputs are taken 
from the diode detector without any 
loading. J. Sareda END 

"What do you mean 'how do I know the pic- 
ture tube is gone ?' I can see its gone!" 

ACROISOiTND 
TRANSFORMERS 

FOR THE ULTIMATE 

IN HIGH FIDELITY 

AMPLIFICATION 

World- famous Acrosound transformers 

are manufactured under rigid quality . 

standards prescribed by Keroes Enter- 

prises. Each transformer is tapped at 

the optimum location for best Ultra - 

Linear performance. As a result, lows 

are more articulate, transient qualities 

of highs are preserved and reproduced 

with sparkling realism. Acrosound 

transformers bear the black and gold 

"K" symbol * -your certification of 

quality electronic products. 

TO- 300 -5881, KT -66 

Ultra- Linear Wm'son 24 75 

TO- 310 -6V6, EL -84 18 75 

TO- 320 -6Y6 18 75 

T0- 330 -6550, PP -PAR KT -66 

EL -34 Ultra- Linear Wm'son . 39.75 

TO- 350 -100W- 
Ultra- Linear 6146 49 50 

,, OUTPUT TRANSFORMER 
PAT. NO. 2.680.5,81 n THIS SYMBOL IDENTIIIIS EQUIPMENT MEETING QUAL 

ITT STANDARDS PRE SCRIBED ST AERIES (SURPRISES 

Acrosound Ultra -Linear transformers 

feature: 

Greater bandwidth for most realistic 

transient r esponse: ± I db, 10 CPS 

to 100 KC. 

Full rated power 20 CPS to 30 KC. 

Twice rated power 30 CPS to 20 KC. 

Correct tap location for optimum 

Ultra- linear performance. Tight 

coupling between screen and plate 

winding sections. 

Low and equalized leakage react- 

ances for maximum stable feedback 

High primary inductance for best 

low frequency stability. 
For the finest in sound, insist on Acro- 

sound transformers with the black and 

gold "K" symbol. 

*Trademarks identifying electronic equipment meeting 

standards controlled and prescribed by Keroes Enterprises. 

ACRO 
PRODUCTS CO. 

369 SOURS LANE. PHILADELPHIA 28, PENNSYLVANIA 
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in size and coot, 

Bi g 
ih pehrorhnahc,E9. 

Am NE 
TAPE RECORDER 

MICROPHONE 
Here's a new standard for high fidelity 
convenience ... for the home or small 
studio. Attractively styled, and avail- 
able in matching colors, this sensa- 
tional new lightweight champ delivers 
a heavyweight performance throughout 
the entire tone range. Omni -directional 
pick -up pattern provides uniform fidel- 
ity when more than one performer or 
participant is being recorded at one 
time. 

Versatility underscores the modern 
functionalism of this new design. It 
weighs only 2 ounces, only Via x 2' x 
61/4 inches in size . can be easily 
handled and used by standing persons, 
or it can be rested on a flat surface for 
conference type pick -up such as con- 
ference recording. 

Quality in construction means quality 
in tonal reproduction. The microphone 
element is shielded, with very low hum 
pick -up. Model B -203, ceramic type, 
and Model X -203, crystal type are both 
available with RCA type or miniature 
phone plugs. 
For high fidelity sound that is repro- 
duced to last, use American tape re- 
corder microphones. 

full vision ... 
full sound ... 
where fidelity 
speaks for itself! 

AnteitiCaie, 
microphones 

ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH CO. 

370 South Fair Oaks, Pasadena, California 

Patents 

TRANSISTOR COLOR KILLER 
Patent No. 2,736,765 

Robert D. Lohman, Princeton Junction, and 
Gerald B. Herzog, Princeton, N. J. (Assigned to 

RCA) 
This circuit automatically switches a receiver 

from color operation to black -and -white (and 
vice versa), depending upon whether a TV 
transmission is color or monochrome. It re- 
sponds to the burst signal transmitted during 
a color program. 

The transistor in normally blocked since there 
is no positive bias at the emitter. Therefore C 
is charged to -44 volts. When the burst arrives 
(during a colorcast) the alternate half -cycles bias 

CONTROL 
.0039 

BURST 
INPUT 

B 
C 

PNP 

1-1I- 
I 

-11V I -33V 

MEG VOLT XE 

the transistor to conduction. Thus C now dis- 
charges to -11 volts. At the end of the burst 
the transistor blocks again and C goes back 
to -33 volts. This difference in capacitor volt- 
age may be used to control a synchonous de- 
modulator and to switch the set from color to 
monochrome (and vice versa). 

UNDERLOAD -OVERLOAD 
INDICATOR 

Patent No. 2,736,884 
Lucien Osborn Yeomans, Babylon, N. Y. (As- 

signed to AT &T.) 
The heart of this circuit is a thermistor which 

controls a pair of indicating lamps that show 
whether current flowing through the circuit is 
over or under the permitted tolerance. 

Rl is a heating element for thermistor T. If 
a weak current is flowing through Rl, the 
thermistor resistance remains high because it 
is not heated to any great extent. Under this 
condition there is sufficient current through lamp 

1 to light it. Lamp 2, which requires more 
current, remains dark. 

When excessive current flows through R1 into 
load R2, it radiates considerable heat. The re- 
sistance of T falls to a value low enough to 
short out lamp 1. At this time lamp 2 is 
effectively across the battery and sufficient 
current flows to light it. 

GAS -TUBE BINARY DEVICE 
Patent No. 2,739,235 

George Vande Sande, Greece, N. Y. (Assigned to 
General Railway Signal Co., Rochester, N. Y.) 

This circuit can be used for frequency division, 
trigger service, etc. The gas tube fires once 
for every pair of cycles fed to it. The signal is 
a source of square waves that alternately go 
positive and negative. These waves are applied 

For Making 
Modern, 

High Fidelity 
Recordings 

the new 

REK-O-KUT 

V 

the new 
PROFESSIONAL 
DISC RECORDER 

featuring: 
* NEW Overhead Recording Lathe 

with provision for run -in and run- 
off grooves. 

* NEW Vertical Cutting Head (50 
to 10,000 cycles). 

* NEW Rek -O -Kut Playback Arm 
Model 160 for records up to 16 ". 

Complete Iles microphone) $59995 
slightly higher West of Rockies 

Records Live, 'off- the -air', from 
tape or other disc recording. 

Write for features and specifications 
to Dept. WH -13 

REK-O-KUT Company 
38-01 Queens Blvd., L.I.C., 1, N.Y. 

t]tPO1tT: Morn.n E+port.nO Cop. 059 9roaow.y, Now N. Nt 

us CANADA. All.; Radio Corp. 50 WnpplC Avon.. Toronto 10. On1410 
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INDEPENDENT SCIENTIFIC SURVEY 

AND LAB TESTS PROVE 

PRECISE MODEL #111 - -- "BEST 

COMMERCIAL TUBE TESTER 

AT ANY PRICE "... 

p 

Now You Con Check Tubes 

The Manufacturer's Way 

Checks both emission and 
mutual conductance 
Checks all tubes including hearing 
aid, miniatures 
Six different plate voltages 
Different grid signals 
Simplified Short check 
Gas check 
New type switches 
Deeply etched aluminum panel 
Three different screen voltages 
Latest roll chart 
Measures filament current 
Measures grid bias 

111K (kit form) NOW ONLY $ 7 995 
111W (factory wired) .. $139.95 

incl. carrying case and cover 

Model (111 
Mutual Conductance and Emission TUBE TESTER 

An independent scientific survey conducted by an impartial testing 
laboratory confirms what purchasers already know: "The most 
advanced, the most complete tube tester and the best priced is 
made by PRECISE DEVELOPMENT CORP., Oceanside, N. Y." 

CHECK THESE ADDITIONAL 'specs' ... TALK TO YOUR JOBBER 
AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER... 

The Model 111 is the only single commercial tube 
tester that checks ail tubes for both EMISSION and 
MUTUAL CONDUCTANCE separately. Filament current 
is measured directly on large meter when checking 
a VOLTAGE SAPPER tube. NEW, MODERN DESIGNED 
ROTARY SWITCHES allow you to check each tube 
element Individually. NEW TYPE Single Rotary switch 
for complete short checks. The 111 makes all BIAS, 

FILAMENT VOLTAGE, GAS, LIFE checks visually on 
large meter ... 5 individually calibrated ranges and 
scales for mutual conductance tests. NEWLY DE- 
SIGNED "NO BACKLASH" ROLL CHART lists all tubes 
including the new type 600 mil series tubes. Provi- 
sions are made for testing many color tubes. All 
CRT's can be checked with accessory adaptor, Model 
PTA. 

ASK YOUR DISTRIBUTOR ABOUT THE FAMOUS MODEL No. 116 QUICK -TEST VERSION 
OF THE MODEL No. 111 ... TESTS S TUBES IN 4 SECONDS EACH ... ACCURATELY 

p ire c s .= DEVELOPMENT CORP., OCEANSIDE, NEW YORK 

The interesting September issue of 
RADIO -ELECTRONICS -On Sale Aug. 23 

MUST MOVE OUR WAREHOUSE 

Set Builders - Experimenters 

GIANT SURPRISE KIT $495 
26 -30 lbs. of brand new RADIO 
PARTS . no junk . . . Trans- 
formers, Filter and Bypass Condens- 
ers, Resistors; Wirewound, Carbon. 
Volume Controls, Sockets. Wire, Var- 
iables, Chassis and Gang Switches. 
Parts that every Service Man, Experi- 
menter or Ham needs. Express or 
Freight Shipments Only. No C.O.D. 

NEWARK SURPLUS MATERIALS CO. 
324 PLANE ST., Newark, N. J. 

ENGINEERING 
Prepare for un- B. S. DEGREE limited oppor- 
tunities IN 27 MONTHS of the 
Electronic Agel 
Earn your B.S. degree in 27 months at Indiana Technical 
College. Intensive, specialized course. Comprehensive 
training in math and electrical engineering, advanced 
radio theory and design, television, electronics. Modern 
laboratories. Low rate. A1.,o U.S. DEGREE IN 27 
MONTHS In Aeronautical, Chemical. Civil. Electrical 
and Mechanical Engineering. G.I. approved. Enter Sep- 
tember. December. March, June. Earn part of your ex- 
penses in Fort Wayne while studying. Write for catalog. 
INDIANA TECHNICAL COLLEGE 
1786 E. Washington Blvd., Fort Wayne 2, Ind. 
Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

Electronics Chemical Aeronautical 
Civil Mechanical Electrical 

Name 

PATENTS (Continued) 
to both cathode and plate circuits as shown in 
Fig. 1. Circuit operation is illustrated in Fig. 2 
where A is the input to and B the output from 
the tube. 

Fig.l 

Because of the relatively low -value cathode 
resistor, this circuit receives a smaller signal 
voltage than the plate. Also, the cathode time 
constant is lower, so the signal appears at the 
cathode before it appears at the plate. 

When a gas -filled tube conducts, the grid - 
cathode voltage has no control. Therefore the 
positive wave at the cathode cannot block the 
tube. The negative wave that follows appears 

A 

e 

Fiat 
at the plate and drops the current long enough 
to de- ionize .the gas. 

Now the tube is nonconducting and a 
positive wave at the cathode maintains this 
condition. The next negative wave fires the 
tube because of the large forward bias on the 
grid. The negative voltage appears at the plate 
later than it does at the cathode (due to different 
time constants). Furthermore, both cathode and 
plate go negative at this time. This permits the 
tube to fire and to remain in this condition. 

The circuit reverts to the conducting state. 
The result is that only the negative waves 
initiate trigger action. For each complete pair 
of signal waves, there is one cycle of tube 
operation. 

MIXER CIRCUIT 
Patent No._ 2,726,327 

Robert 1. Bowen, Waltham, Mass. (Assigned to 
Raytheon Mfg. Co., Newton, Masa.) 

This converter (see diagram) uses a triode - 
heptode tube. A separate local oscillator injects 
rf into this 2G21 which mixes it with the signal. 
The if beat appears at the heptode plate. 

In previous circuits the plate of the triode 
is grounded or left unconnected since it has no 

TO IF 

45V 

L2SV 

mixer function. This inventor finds that gain 
may be increased by returning this plate to B 
plus. Typical component values and voltages 
are show r. 

STABILIZED PIERCE 
OSCILLATOR 

Patent No. 2,724,777 
Frank M. Brock, Haddonfield, N. J. (Assigned to 

Radio Corp. of America) 
Conventional crystal oscillators are operated 

class C. Thus, they generate considerable dis- 
tortion and harmonic output. Furthermore, the 
circuits are sensitive to variation in power - 
supply voltages, and the output amplitude may 
vary greatly with frequency and coupling. The 
circuit of Fig. 1 compensates for these variations 

r 

nao rest 
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PATENTS (Continued) 
the tank is replaced by a simple rf choke. The 
circuit will oscillate when the plate circuit is 
capacitive. 

The oscillator, being self- biased, generates a 
negative grid voltage. With greater excitation, 
the bias goes deeper into cutoff, and output 
increases. This results in still greater harmonic 

content. To compensate, the cathode voltage is 
filtered and rectified. The positive voltage is 
used to control the grid and overcome some of 
its negative bias. 

For example, assume that the excitation in- 
creases. Power output will increase and the 
negative bias will send the tube deep into 
cutoff. The greater output at the cathode will 
be rectified by the crystal, providing a higher 
positive control voltage. This overcomes the high 
negative bias on the grid and returns the tube 
to class -B operation. 

In a typical circuit, the new oscillator showed 
less than 0.5 -db variation in amplitude, as com- 
pared with 1.2 db when the plate voltage was 
changed 6 %. 

ECHO SOUNDING 
Patent No. 2,725,547 

Robert A. Fryklurtd, Dedham, Mass. (Assigned to 
Raytheon MJg. Co., Newton, Mass.) 

Echo sounding is a process which detects 
obstacles under water. Ultrasonic vibrations 
are transmitted through the water and obstacles 
reflect some of this energy. The time interval 
between the transmission and reception indicates 
the distance. 

Previous instruments used a magnetostrictive 
or crystal transducer excited by a capacitor 
discharging through it. This is not efficient be- 
cause an ac circuit delivers a maximum of only 
50% of its energy to a matched load. The new 
method strains the crystal nearly to its rupture 
point by a de voltage. Thus practically all the 
energy is delivered and stored in the crystal. 
Then the crystal is shorted, permitting it to 

L 
I t TO RCA 

TRANSDUCER 

rte+ 1 C 

vibrate at its ultrasonic resonant frequency. 
The vibrations are damped rapidly to avoid in- 
terference with the echoes. 

In the diagram, the crystal is strained me- 
chanically by do from the high -voltage supply. 
When they key is closed, negative bias is re- 
moved from the thyratron which fires, shorting 
the crystal. This key makes only momentary 
contact, then returns to its normally open 
position. 

The crystal transmits compressional waves 
through the water to the target. At the same 
time, the pulses are transmitted to the receiver 
to block it and protect it against the surge. An 
instant later, the receiver is unblocked and is 
free to pick up any living echoes. END 

CORRECTION 
Transistor types 2N36 and 2N38 were 

specified for the amplifier circuits in 
the article "High -Gain Transistor Au- 
dio Amplifier" in the June issue. These 
types are now not generally available. 
You can substitute a CK721 or 0071 
for the 2N36 and a CK722 or 0070 for 
the 2N38. END 
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C-D features the 

NEW COMPLETE line 

of Communication 

Vibrators 

titat out& 
iitusi,o/L! 

Here is everything needed 
for complete service on 
communication vibrator 

replacements! More 
performance hours 

per dollar -these new 
C -D Vibrators outlast 

them all ... out -perform 
others and give you 

the RIGHT vibrator for 
EACH application! 

e 

Ten Types Provide Complete Replacement for 
ORIGINAL Communication Equipment 

f, -e prover .Dh3q, `_ -xn ppllc3t0r. New No -Old No. 
e volt 12 volt 

57,5 
5718 
5721 
5722 
5725 
5805 
5820 
5921 
5822 
5824 

1p 

6715 5515 
6719 5518 
6721 
6722 
6725 
6805 5605 
6820 5620 
6821 5621 
6822 5622 
6824 

the NEW C-D Vibrator Cuide 

Cornell- Dubilier Vibrators 
PLANTS IN SOUTH PLAINFIELD, N.J.; NEW BEDFORD, WORCESTER 
AND CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY, R.I.; 
INDIANAPOLIS, IND.. ; SANFORD AND FUQUAY SPRINGS, N.C.; 

AND VENICE, CALIF. 
SUBSIDIARY: THE RADIART CORPORATION, CLEVELAND, OHIO 

Always mention you saw it in 
RADIO -ELECTRONICS 

when answering advertisements 

TAPE RECORDERS 
Tapes- Accessories 

Nationally Advertised Brands MERITAPE 
ow Cost Hiai 

6 

rcorRcannxUNUSUAL 

VALUES 
Send for Frer Catalog 

DRESSNER i 

F9 

-02 
lushin 

RE 
Tape -i- 

: Iì1 St. hr' 

g 65. N.Y. 

Old Wall Telephones 
WORKING ORDER 

OAK CABINTS 
HAND CRANK FOR RINGING 

$5.00 EACH F.O.B. 

TELEPHONE CO., 
Turtle Lake, Wis. 

BE QUALITY WISE 
Hi -Fi AM -FM Tuner Kit 528.95 
Every kit complete with 28 
page fully illustrated, instruc- 
tion and assembly manual, 
Write today for FREE catalogue and 

me of ftearoet dealer ,arrvino thee. 
remarkable Snits. 

COVER AND LEGS OPTIONAL 

QUALITY -ELECTRONICS, Dept. E -8 
319 Church Street New York 13, N.Y. 

lr ""alaitx gsoss 
ar NqPrú 

WANTED .. . 

RADIO TELEGRAPH OPERATORS 
For training in New York City for later assign- 
ment to various marine coastal stations USA. 
Must be good typist, have 2d Class radio tele- 
graph license or better and possess a good 
"fist". For details write. 

MACKAY RADIO 
P.O. Box 768 Clark. N.J. 
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Use 

Your 

Military 

Training 

The time was never 

more opportune than now 

for becoming 

associated with the field 

of advanced electronics. 

Because of military 

emphasis this 

is the most rapidly 

growing and 

promising sphere of 

endeavor for the young 

electrical engineer 

or physicist. 

Scientific Staff 
Relations 

Hughes 

RESEARCH AND 
DEVELOPMENT 
LABORATORIES 

Culver City 
Los Angeles County 

California 
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Hughes -equipped 

Lockheed F -94C 
Startire all- weather 
Interceptor. 

E.E. or PHYSICS GRADUATES 
with experience in 

RADAR or ELECTRONICS 
or those desiring to enter these areas... 

Since 1948 Hughes Research and Develop- 
ment Laboratories have been engaged in an 
expanding program for design, development 
and manufacture of highly complex radar fire 
control systems for fighter and interceptor 
aircraft. This requires Hughes technical ad- 
visors in the field to serve companies and 
military agencies employing the equipment. 

As one of these field engineers you will be- 
come familiar with the entire systems involved, 
including the most advanced electronic corn - 
puters. With this advantage you will be 
ideally situated to broaden your experience 
and learning more quickly for future applica- 
tion to advanced electronics activity in either 
the military or the commercial field. 

Positions are available in the continental 
United States for married and single men 
under 35 years of age. Overseas assignments 
are open to single men only. 

try 
This vis one 

SOLDERING-IRON REST 
When working with the new minia- 

ture soldering irons, you must be care- 
ful to conserve their heat so they will 
be hot enough to bring the work quickly 
to soldering temperature. Thus, it is 
a good idea to avoid using a conven- 
tional stand or stone slab as a rest 
while using the iron. These dissipate 

IRON 

NOTCH TO FIT--1" 
CORD 

RSHEETMETAL HOLDER 

the heat from the iron so it will not be 
hot enough when picked up again. I 
recommend a holder that isolates the 
iron from heat sinks. 

You can use a piece of asbestos or 
bend a holder from sheet metal as 
shown. This holder is shaped so its 
contact with the iron is limited and 
restricted to parts where heat is low. - 
Charles Erwin Cohn 

RECORD -PLAYER TROUBLES 
Wows, flutter and stalling in inex- 

pensive record players and changers 
are often caused by slippage in the 
drive mechanism. When slippage occurs 
in a rubber -to -metal system -as be- 
tween the motor shaft and rubber -tired 
drive wheel or between drive wheel and 
turntable rim -it can be eliminated by 
applying a liberal coat of dial -cord 
dressing to the inside of the turntable 
rim and other rotating metal surfaces. 
-James V. Cavaseno 

UHF INSTALLATION KINK 
Tubular type TV transmission line 

is often used in uhf installations be- 
cause the deteriorating effects of dirt 
and moisture are not as great as on 
ribbon (flat) lines. When making this 
type of installation, I insert a short 
length of 300 -ohm ribbon between the 
tubular line and the antenna terminals 
on the receiver. This strip of ribbon 
line-cut a half- wavelength long at the 
frequency of the uhf station to be re- 
ceived-is then wrapped with a few 
turns of tinfoil to act as a variable 
antenna tuner. The foil is positioned 
for optimum performance on the uhf 
channel. 

The ribbon line is inserted in the 
lead -in because the tuning effect of the 
foil is more pronounced on it than on 
tubular line, thus making it easier to 
tune out standing waves caused by mis- 
match between the transmission line 
and the set. Harry J. Miller 
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TRY THIS ONE (Continued) 

SUBSTITUTION SPEAKER 
This little inexpensive substitution 

speaker permits you to check the audio 
circuits of most radio and TV sets 
without using the set's speaker. You 
need a small PM speaker with match- 
ing output transformer for pentodes (a 
4- incher will do), a three -pole double - 
throw switch and a cabinet about 714 
inches wide, 7 inches high and 3 or 4 
inches deep. 

Wire the switch, speaker and test 
leads together as shown in the dia- 
gram. Now you can select either a 
direct connection to the voice coil or to 
the primary of the output transformer. 
Insulated clip leads are used for con- 
necting to the set under test. I mounted 
my unit test speaker under a shelf 
above the bench with the leads hanging 
on a hook. In this way, it is out of the 
way yet available for instant use. - 
H. L. Matsinger 

ANTENNA ELEMENTS 
While experimenting with high -fre- 

quency Yagi antennas, I needed a sim- 
ple and economical method of mounting 
and adjusting the reflector and director 
elements on the supporting boom. In 
a hardware and farm supplies store 
I ran across some of those electric - 
fence stakes having spring clips for 
holding insulators. These clips solved 
my problem, so I bought a dozen at 40 
each. Fig. 1 is a closeup of one. 

Fig. I 

Fig. 2 shows how pairs of clips were 
bolted together to make two -way clips 
that serve three purposes: They hold 
the reflector and director elements on 
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Fig. 2 

_..E RADIAL SLOT 
Ft Pk IATOR 

BY FRAZIER-MAY 

COMPLETE 

Write for free literature 
on our complete line. 

... the NEWEST principle 
in loud speaker design . E e 

PRESENTING- 

T., SYMPHONY 
(for corner placement) 

As described by Monitor in July Issue, RADIO ELECTRONICS 
The Frazier -May Symphony is truly the greatest value on the 

American Market for the discerning listener who requires the 
ultimate in frequency range, dynamic response and cleanliness 
of reproduction in a compact size and at a low price. 

The added performance of the two slot radiators, both fed 
by individual units on correctly designed loading plugs, pro- 
vides a smooth, even, acoustical crossover without the Inherent 
reflections from conventional electrical type networks. The fre- 
quency response of the Symphony is uniform from 32 cycles to 
12,000 cycles and with the use of specially designed components, 
each built to work in conjunction with the other; the low initial 
movable mass; eliminates intermodulation distortion; overshoot 
of woofer drivers and the ability to handle steep wave fronts of 
percussive instruments without hangover. 

This is truly a great loudspeaker which must be heard to be 
believed. Impedance is 8 ohms. Dimensions:139" high x t2t /7" 
wide x 17" front to back. Total shipping weight (In two sec- 
tions) 97 lbs. 

In all finishes: Dark Mahogany,. Honey Brown Mahogany, 
Silver Fox, and Blond Korina. It will perform like a Cadillac 
and sell for the price of the Model 'I'. We welcome direct com- 
parison of our new Symphony model with any other speaker - 
you name the make and price! 

18E EEArtEenut SPUMES 
.EE gMNU,.CTUHD 11ClU$,YEIY ,, r 

International EI l ecs Corporation 
2649 BRENNER DR. 

NEW 8 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. 

Woodburn. Covington. Ken - 
tuci, 

DALLAS 20, TEXAS 

LEARN HOW YOUR TV SET 
REPAIRS BAD PICTURE TUBES 

Tubes Fixed In Seconds 
Your TV Set is all you need to make OLD TUBES 
like NEW. Learn this easy. tried and tested method. 
ORDER NOWT Complete instructions $1.00 

TELEPARTS CO. 
172 Narragansett St. Edgewood 5, R. I. 

LEARN 

Does Everything 

rF,r1f \ 
At All 

Distributors 

manufactured by 

1, CFU..Iwe,,M P ANY 

4727 N. Damen Ave., CCEicago 25, III. 

manufacturers of elect,un.c equnpment singe 1978 

Export: SCHEEL INT., Chicago 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Veterans and Non -V -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 A TECHNICAL TRADE 

INSTITUTE OT OR 

OPERATED 

C COYNEEstablished 1699 
1 500 S. Pauline, Chicago 

B. W. COOKE, Pres. 
COYNE Electrical School 
500 S. Paulina St., Chicago 12, III. Dept. C6 -$1H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY -ELECTRONICS 

NAME 

ADDRESS 

CITY L 
STATE J 
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FIELD 
TECHNICIANS 
Broaden the scope 

of your career with Bendix Radio! 

Witte, 
toll or Wire 

EMPLOYMENT 
SUPERVISOR Dept.V 

Get 
-these 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, yot 
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. 

fiend" 
Rad/o 

DIVISION OF BENDIX AVIATION CORP 

Towson 4, Maryland 

Rhone VAlley3.22001 

IV AV 

TRANSISTOR 
CHECKER 

NOW WANTED and 5`=^ 

NEEDED by EVERY 

SERVICEMAN! 

Quickly and 
N. accurately 

checks all 
transistors and 

crystal diodes. 
%% Provides these 4 important 

checks on transistors: 

:OPEN SHORT 
:;CURRENT GAIN 

LEAKAGE 
:: Checks forward to backward 

resistance of diodes 

:: * 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 r: * Accurate and simple to operate - 

less than 30 seconds to test either 4: 
TRANSISTORS or crystal diodes * Uses test leads which eliminates need of:; 

$, completely removing transistor from circuits 
':. At leading distributors everywhere .ee 

iT1/ 
F. RADIO 
s SERVICE LIBRARY 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

L7- 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 KNOWS 

The Basic Principles -Con- 
etruction -Installation -Oper- 
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. 

SERVICE INSTRUMENTS C. 
171 OFFICIAL RD ADDISON, ILL. 

. . . . . . . . . . . . . . . . . . . . . ... _.... e.. ..:.. e... e. e. ........................ 

2 VOLUMES Get this Information 
for Yourself. 

7 DAY TEST -PAY ONLY $1 A Month s MAIL ORDER 
AUDEL Publishers, 49 W.23 St., N.Y.1O, N.Y. 
Mad AUDELS T. V. RADIO SERVICE LIBRARY 2 Volumes) SG 

7 day free trial. U O. N. I will ee it $1 In 7 days and 
SI monthly until $6 is paid. Otherwise 1 will return them. 

Name 

Address 

Occupation 

Employed by t 

TRY THIS ONE (Continued) 

the boom; allow these elements to be 
adjusted in relation to one another and 
allow these elements to be centered on 
the boom. The driven element (a folded 
dipole in this case) is permanently 
mounted on the boom. 

I used this kink for experimental 
work but there seems to be no reason 
why these clips could not be used in a 
permanent outdoor installation, pro- 
vided the upper clips were soldered to 
the boom to keep the elements from 
tilting due to ice formation or perching 
birds. Of course, the soldering would 
be done after the correct spacing of the 
elements has been found by experiment. 

These clips were made to be used 
with % -inch diameter rod or tubing, 
but the holes in the clips can be en- 
larged with a rat -tail file if you want to 
use % -inch tubing or rod for either the 
element or boom. -Arthur Treu$er 

PROTECT YOUR METER 
On outside service calls vacuum - 

tube voltmeters are subjected to jar- 
ring and rough handling that often 
damages the bearings or other parts of 
the meter movement. Meter movements 
that are lightly damped are especially 
susceptible to damage by sudden jarring 
or bumping. After ruining an expensive 
vtvm in this manner, I made a simple 
modification to prevent a repetition. A 
spst toggle switch was wired directly 
across the meter terminals without dis- 
turbing the original circuit. With the 
switch closed, the moving coil of the 
meter is shorted and sudden jars or 
bumps will barely move the needlle. 

To make this modification, first dis- 
connect the meter movement and re- 
move it from the tester. This prevents 
possible damage from vibration. Drill 
a hole for the toggle switch as close 
as practicable to the meter mounting 
position. Avoid damaging the tester 
components with the drill. Mount the 
toggle switch and replace the meter in 
the panel; then wire the switch directly 
across the meter terminals and the re- 
vision is complete. 

If the power switch is mounted near 
the meter and there is sufficient space 
on the panel, mount the meter short- 
ing switch next to it. As an alternate, 
replace the on-off switch with one hav- 
ing an extra set of spst contacts so 
that turning off the power shorts the 
meter movement and vice versa. This 
will eliminate the necessity of turning 
the meter shorting switch on and off 
for transporting and testing. 

This simple modification is applicable 
to practically any meter and should cut 
down the cost of equipment upkeep. - Warren J. Smith END 

CORRECTION 
The new Philco type M -1 transistor 

announced on page 6 of the June issue 
was credited with having a gain of 70 
db. This is in error. The 70 -db figure 
refers to the gain of the subminiature 
amplifier shown in the photo at the 
end of the item. 

We thank Thomas Pantages, of Marl- 
boro, Mass., for this oorrection. END 
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Business 

Merchandising and Promotion 
RCA Tube Division, Harrison, N. J., 

launched an intensive promotional cam- 
paign on its service parts at distributor 
and dealer levels. The four -pronged 
campaign includes a basic stock pro- 
gram, "Disciplined Inventories -1956," 

a "Distributor Identification 
a "Dealers Parts Package 
and a "Dealer Identification 

Program," 
Program," 
Program." 

Electro- Voice, Inc., Buchanan, Mich., 
is promoting its Power -Point phono- 
graph cartridge needle combination 
units with a campaign which includes 
10 sales aids and a heavy advertising 
program. The theme of the campaign 
is "Pete Power -Points the way to 

profits," built around a cartoon charac- 
ter "Pete Power -Point." 

Thompson Products, Electronics Di- 
vision, Cleveland, Ohio, developed a 
summer promotion program for its 
Superotor anterna rotator. The corn - 
pany is offering distributors a $2 trade - 
in allowance on any make of old rotator. 

Precision Apparatus Co., Glendale, 
N. Y., designed a new counter display 
for its model SS -10 series -string fila- 
ment checker. 

JFD Manufacturing Co., Brooklyn, 
N. Y., recently advertised its Power - 
Helix antenna in the New Haven Regis- 
ter. The newspaper advertisement was 
signed by what the company believes 
is a record number of 94 TV dealers. 

BOX CHASSIS 
LMB 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 net of LMB kit Diagram Protects. If he dosa not have 
them. write to 

LMB1011 Venice Blvd. 
Los Angeles 15, Calif. 

What articles would you like to see published in 

RADIO -ELECTRONICS? 
Maybe you're the man to write them. 
Ask for an author's guide. 

RADIO -ELECTRONICS 
154 West 14th St., New York 11, N.Y. 

Si vous lisez le français 
technique, vous devez lire 

ELECTRONIQUE 
INDUSTRIELLE 

la grande revue française 
de technique moderne 
Specimen gratuit sur demande 

EDITIONS RADIO 
9, rue Jacob - Paris 6e - France 

AUGUST, 1956 

u turomic 
VOM 

PROBES 

now endorsed by 

a. g. m'aie/. 
Type 261 V -O -M High -Ohms Probe. 

Net $9.95 
Type 262 V -O -M Signal Tracer Probe. 

Net $9.95 
Type 263 Polarity Reversing Probe. 

Net $6.95 
Type 264 V -O -M Range Splitter Probe. 

Net $9.95 
All 7,k products are completely 
guaranteed. You must be satisfied, or 
you may return the probe and we will 
refund your money. Stocked by leading 
jobbers. Send for literature. 

u turamic 
2500 West 23rd Street 
Chicago 8, Illinois 

Representative Inquiries Invited 

"By Jove! Now how do you 
suppose he knew that Lady 
Peabody was carrying the 
JENSEN NEEDLES ?" 

IMMEDIATE DELIVERY! 

DYNAKIT 
Mark II 

50 WATT POWER 
AMPLIFIER KIT 

s 6 9 %S complete 
when ordered by mail 

HI -FI COMPONENTS EXCLUSIVELY 

HOLLYWOOD 
ELECTRONICS 

7460 MELROSE AVE. 
H O L L Y W O O D 46 
C A L I F O R N I A 
WE BSTER 3-9209 

I 

I 
I 

I 

I 

HOLLYWOOD ELECTRONICS I 
7460 Melrose Ave., Hollywood 46, Calif. I 
Please ship the following: 

DYNAKIT Mark 11-$69.75 
_Check, -Money Order for $ enclosed. 
In California add 4% sales tax - Shipping 
charges C.O.D. 

INome I 

IAddress I 

City Tone State 

emelms Ems i 
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A'Tew PERFO System TV tube tester 

CANNOT BECOME 
OBSOLETE! 

Model 
DM 
456 

$125 

Speed! Tests complete set of tubes in IS minutes! 

Compact! Smallest and lightest mutual conduct 
ante tester made! Easy to carry. 

Permits lull -complement tube testing which mutt 
result in increased tube sales 

See it 
at your 
Jobber 

in Sept. 

REJOVATESTER 
RT -203 

A CRT tester and 
rejuvenator in 
one compact fea- 
therweight unit! 

CA PAC ITESTER 
CT -255 

Checks coupling con- 
densers, under load, 
without removal 
from the cIrcuit. 

FLYBACK TESTER 
FT-100 

Doesn't require a 

reference trans- 
former for com- 
parison. 

DynaMatic tube tester uses perforated 

plastic cards to automatically set up 

socket pin connections & test voltages. 

For the first time AUTOMATION 
comes to TV service! No more wait- 
ing for new roll charts for 6 months 
to a year, every time new tubes come 
out. And no more multiple socket 
panels that become obsolete as soon 
as a new tube is made. The Dyna- 
Matic's'PERFO- System' allows 
you to test the newest tubes and all 
future tubes as soon as they're out! 

Teletest Instrument Corporation 
121 -08 14th Road 

College Point 56, New York 

Gernsback Library books can help you 
Get ahead in TV, Radio, High Fidelity 

Basic Audio Course - Audio fundamen- 
tals from theory of 
sound to advanced 
techniques. No. 66. 
224 pages. 

Paper cover $2.75 
Hard cover $5.00 

NEW -Servicing Rec- 
ord Changers - Im- 
portant steps illus- 
trated with detailed 
line drawings. No. 
59. 224 pages. 

Paper cover $2.90 
Hard cover $4.60 

N E W! Maintaining 
Hi -Fi Equipment - 
Joseph Marshall ex- 
plains hi -fi servicing 
techniques. No. 58. 
224 pages. 

Paper cover $2.90 
Hard cover $5.00 

The V.T.V.M.-How 
to use the V.T.V.M. 
to best advantage. 
No. 57. 224 pages. 

Paper cover $2.50 
Hard cover $4.60 

NEW - High- Fidelity 
Circuit Design - By 
Crowhurst and Coop- 
er. Includes Cooper's 
"Audio Feedback De- 
sign" series from 
RADIO- ELECTRON- 
ICS. No. 56.304 pages. 

Hard cover 
only $5.95 

Sweep and Marker 
Generators for Tele - 
Vision and Radio-. 
No. 55. 224 pages. 

Paper cover $2.50 
Hard cover $4.60 

Probes -No. 54. 224 
pages. 

Paper cover $2.50 
Hard cover $4.60 

Radio-Control Hand- 
book -How to build 
R/C systems. No. 53, 
192 pages. 

Paper cover $2.25 
The Oscilloscope - 
Get more out of your 
scope. No. 52. 192 
pages. 

Paper cover $2.25 
Hard cover $4.60 

Transistors - The- 
ory and Practice -For 
the practical man - 
theory and applica- 
tion in circuits. No. 
51. 144 pages. Paper 
cover $2.00 

TV Repair Tech- 
niques - Practical 
hints save you hours 
of servicing time. No. 
50. 128 pages. Paper 
cover $1.50 

Radio & TV Test 
Instruments -How to 
build 22 test instru- 
ments for modern 
servicing. No. 49. 128 
pages. Paper cov- 
er $1.50 

High- Fidelity -De- 
sign, Construction, 
Measurements -How 
to achieve top per- 
formance! Amplifier 
construction details. 
No. 48. 128 pages. 
Paper cover $1.50 

OTHER GERNSBACK 

LIBRARY BOOKS 

Paper cover editions 

Radio & TV Hints 
-No. 47. 112 pages. h 

$1.00 I 

Television Tech- 
notes-No. 46. 128 1 
pages. $1.501 

Radio Tube Fun- 1 
damentals - No. 95. I 
96 pages. $1.00 I 

Basic Radio Course I 
-No. 44. Hard Cover. 1 
176 pages. $2.25 

Model Control by I 
Radio. No. 43. 1121 
pages. $1.00 

High- Fidelity Tech- I 
niques -No. 42. 112 1 
pages. $1.00 

Practical Disc Re- 1 
cording -No. 39. 96 
pages. 75c 1 

1 
See your distributor or use this form 

GERNSBACK 
LIBRARY, INC. 
154 West 14th St. 
New York I I, N.Y. 

G = = - - - -- 
112 

Enclosed is my remittance of $ for which send 
books checked above. 
Prices 10% higher in Canada 
Name -. 

(uteuse print) 
Street 
City.-- --- - -- State --- =tttttt sttttt 

me postpaid the I 
86 
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BUSINESS (Continued) 

Electrovox Co., East Orange, N. J., is 
promoting its Walco replacement needle 
sales by incorporating a microscope for 

11.1 

needle -point inspection in a merchan- 
dising display. The company also an- 
nounced a new needle display which 
includes 10 of its top -selling replace- 
ment needles. 

Dynamic Electronics -New York, Inc., 
Forest Hills, N. Y., is promoting the 
sale of its accessories with a new 
display panel which holds one each of 
the three new Dynamic TV and FM 
accessories -audio -video signal atten- 
uator, T121 interference suppression 
high -pass filter and FM triset coupler. 

Utica Drop Forge & Tool Corp., Utica, 
N. Y., has planned a special sales dis- 

L 
play unit for tools used in electronic 
work. 
Production and Sales 

RETMA reported the production of 
2,394,264 TV sets and 4,525,225 radios 
for the first four months of 1956. This 
compares with 2,771,426 TV sets and 
4,739,919 radios for the 1955 period. 
TV retail sales for the same period 
decreased from 2,355,740 in 1955 to 
2,036,808 in 1956. Radio sales, exclusive 
of automobile sets, increased from 
1,609,182 in 1955 to 1,984,915 in 1956. 

RETMA reported manufacturers' 
sales of 3,469,405 picture tubes and 
155,604,000 receiving tubes for the first 
four months of 1956 compared with 
3,427,745 picture tubes and 152,762,000 
receiving tubes in 1955. 

New Plants and Expansions 
CBS -Hytron, Danvers, Mass., ex- 

panded its West Coast facilities in Los 
Angeles. Leonard M. Murchison was 
named equipment sales manager of the 
West Coast and William J. Anderson 
supervisor of field engineering. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., exercised its option to 
lease the Shawsheen mill properties in 
Andover, Mass., from Textron, Inc. 
Raytheon has a further option to buy. 
The 1,000,000- square -foot manufactur- 

RADIO -ELECTRONICS 
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RRO 

TEL or HIGHEST QUALITY 

"11 TUBES 
at lowest prices 

always buy 

RA D-TEL 

SAME DAY SERVICE. FLLL 1 YEAR GUARANTEE. INDIVIDUALLY BOXED, BRAND NEW. NO REJECTS. NO REBRANDS OR REWASH. 

AUGUST SPECIAL! #51 Pilot Light 5c each 

Another Rad -Tel Super- Special! 
5FP7 RCA CATHODE RAY TUBE 
Magnetic focus and deflection. 530 deflec- 
tion angle, neck diameter 13 inch. Base shell 
octal 8 -pin. Special features. long persistence 
for either low speed non -recurring signals or 
high speed recurring signals; two o r more sig- 
nals can be observed with suit, de 
switching. 
single 95c ea, Lots of 3 79c ea. 

SPEAKERS 
8" PM with filter choke. 
10 W.. 201; resistor and 
5 prong female socket- 

$2.35 ea. 

Lots of 3 $1.95 ea. 

AUTO 
SPEAKER 
71f2" heavy 

duty dynamic. 

51.19 ea. 

Lofs of 3 99c ea. 

FREE TUBE & PARTS CATALOG listing 400 high quality 
tube types. WRITE DEPT. RE -8. 

Not ARTI. With 
Any Other Tube 
Mall Order Co. 

EXPORT INQUIRIES INVITED 
TERMS: 25% deposit must aoaompany 
ail orders- balance C.O.D. All ship. 

F.O.B Irvington warehouse. 

Tel 
TUBE CO. 

Orders Under $5.00- 
505 Handling Charge, 
PLEASE: Send full re- mittance. A llow for 
Postage and save C.O.D. 
charges. Unused money 
refunded. Subject to 
or .or sale. 

115 COIT ST., IRVINGTON II, N. J. 

PRESENTS THE FINEST IN 
HIGH FIDELITY COMPONENTS 

RADIO craftsmen 
"CONCERTO" 

AMPLIFIER- FREAMP 
The "Concerto" poduces 10 watts 
of clean power over on extremely 
wide range. Its versatility of con- 
trols and more than adequate power 
make it an ideal a- nplifer fir home 
hi.f use. Model CA -11. 

BRANCHES: Camden, N. J. Trenton, N. J. 
Atlantic City, N J. Norristown, Pa. 

Wilmington, Del. Salisbury, Md. 

AUGUST, 1956 

BUSINESS (Continued) 
ing, office and warehouse space will be 
used to produce military equipment. 

Sangamo Electric Co. opened a new 
sales and engineering office in Chicago. 
Frank Menghini was named its man- 
ager; Calvin De Mars sales engineer 
and Jack Damewood sales co- ordinator. 

Unitronics Corp. has been voted the 
new name of Olympic Radio & TV, 
Long Island City, N. Y., and its affili- 
ated companies. Both Olympic and 
David Bogen Co., another subsidiary, 
will operate as divisions. The company 
plans to acquire several additional busi- 
nesses including a West Coast electron- 
ics equipment manufacturer. Olympic 
leased warehousing and shipping space 
in Brooklyn, N. Y. 

R. H. Hunter Tool Co. is now located 
in new and larger quarters in Whittier, 
Calif. 

Business Briefs 
RCA Tube Division, Harrison, 

N. J., has made available to service 
technicians a color TV Home Study 
Course prepared by RCA Institutes. 
n . . Ward Products Corp., Cleveland, 
recently produced its 8,000,000th auto- 
mobile radio aerial. The photo shows 
John H. Briggs, president of the Gabriel 

Co. (parent company of Ward) receiv- 
ing the gold plated and mounted antenna 
from Donald Blech, Ward sales man- 
ager, while (left to right) Robert Hood, 
Ward plant manager; Muggs Pugh, 
Ward representative; Pat Leone, Ward 
vice president of manufacturing, and 
William Rickards, director of engineer- 
ing, look on. END 

CORRECTIONS 
The article on the shirt -pocket radio 

in the July issue specified MS -126's for 
if transformers and MS -166 for the 
antenna loop (with turns removed). 

The MS -126 is no longer listed in 
Lafayette catalogs. Use type MS -268 
-three are required, without any cir- 
cuit changes. 

The antenna loop should be MS -272, 
which matches the tiny variable capac- 
itor. D o not remove turns. Tracking 
and sensitivity are excellent with the 
loop as provided. As described in the 
article, about I/4 inch of core may have 
to be sawed off to fit into the plastic 
box. 

In the review of the book "Most - 
Often- Needed 1956 Radio Diagrams 
and Servicing Information in the July 
issue, the first line of the last para- 
graph refers to 64 diagrams. This is 
a typographical error. The number of 
diagrams should be 164. 

YEAR'S 39 BIGGEST 

ONE- DOLLAR BUYS! 
$ FAMOUS "KIT KING" $ 

DOLLARKITS 
PLUS -ANT ITEM IN THIS AD 
FREE WITH EACH 510 ORDER! 

WRITE FOR OUR 

FREE SUMMER FLYER! 
16 PRINTED CIRCUITS. 
Scoop! On 9 x 18" 

boards. Eliminates wiring. 
Hobbyists. take note) Never 
before at this price! $1 Reg. $8. Wt. 1 lb. Y 

10 'POLY" BOXES. 
Assloc sizes, hinged & 

nap lock clear plaits. 
boxes for pocket radios, 
parts, etc. Hundreds $1 of uses! Reg. $2.50. Y TEN 1 1 0 V A C 

SWITCHES. Pane) type. 
SPOT, solder lug terms, 
bakelite handles. Transistor, 
model, testers. Wt. $1 1/2 Ib. Reg, $4.50. 
D 20 PRECISION KNOBS. 

"HI -FI ", inetrument 
eqpt. types. coursed, skirt- 
ed. Some 65e ea. Brass in- 
serts & et screws. $1 wt. 1 lb. Reg. $9. P 
D 7 ROLLS NOOK . 

UP WIRE. 25-fí, rolls. 
18 to 24. Asstd. strand- 

ing. g. Insulation, colors. t 
wt. Reg. $4. Y+ 
D 12 AC -DC LINE CORDS 

for chassis, clocks, 
egpt. 14" 1, w /molded 
plugs. Stock up cowl 
Wt. 1 lb. Reg. $3. $1 

10 PANEL SWITCHES. 
Micro, AC, rotaryi 

push, monile types. Won. 
derful assortment, i Wt. 2 lbs. Reg. $12. 

2000 PCS. HARDWARE. 
Radio -TV, shop screws, 

springs, hundreds of other items. Wt. 3 lbs. $1 Reg. $15. P 

D FOUR SILICON DIODES. 
Sylvania type IN 21. 

1N22 and two 1N23s. Most 
used types. $1 Reg. $11. Y 

6 LITES. Am- 
ber jewels, for stand- 

ard bayonet bulbs Wt. $ 
1/2 lb. Reg. $7.50. Y 
D 10 TRANSISTOR SOCK- 

ETS. For 4, 5.pin sub - 
miniatures, 3 -pin tran- $1 sistors. Reg. $3. Y 

60 TUBULAR CON. 
DENSERS. 25 values: 

.00035 to 0.5 mf to 1000V. 
Oils, tool Wt. $1 2 lbs. Reg. $12. Y 

SO COILS & CHOKES. 
RF. ant ose.. coils & 

chokes. 20 types. incl. slug- - 
tuned. Wt. 2 lbs. 

YP Reg. $17. 
D 30 DISC CONDENSERS. 

Ceramic, 5 mf to .01 
mf up to 1000V. As 

$1 values. TV repairman's 
must! Reg. 512. 
D20 WIREWOUND RE. 

SISTORS. All different 
values. 5 ohms to 12.000: 
5 to 50 W. Candohm. sand - 
coated. vitreous. $1 Wt. 2 lbs. Reg. $10. $ 

20 ST. 
ORS. Top 
RECISION 

kasRE; 

IS20 

values. Carbosilm & WW. 1/a 
to 2 w; 56 ohms to 1 meg. 1 tat. Wt. 

$ $1 1 1h. Reg. 18. 
B PC. NUTDRIVER KIT. 
Plastic handle: 3/18. 

7/32, 1/4, 5/16. 11/32, 
3/8, 7/10" steel socket 
wrenches; plastic case. $1 Wt. 1 lb. $3.50 velue. 
D 40 MOLDED CONDENS- 

ERS- Top makers. .001 
to .1 mf up to 1000V. Black, 
brown ceramic cases. $1 
Wt. 1 lb. Reg. $8. ri ASSTD. PARTS. 

Biggest parts buy ever! 
Large asst. resistors, mr- 
amIe. paper & oil con- 
densers. shields and more! 
Wt. 3 Ihs. $1 
Reg. $25. 

KIT KING" RADIO 
KIT. Germanium crystal 

set, complete /pre -drilled 
table case. pictorial, simple instruction. 
Wt. y Ib. 

s 
Reg. $3. $1 

HOW TO 
ORDER 

Name 

Street 

City 

D G -E PRE -AMP KIT. 
Chassis, condensers. re- 

sistors. wire, socket, che- 
matic for famous equalizer. 
(Uses 8SC7 -88c extra.) $1 Wt. 1 lb. Reg. $4.50. 
D BO MICA CONDENSERS. 

Postage stamp type 30 
values: .00001 to .01 mf to 1200V, Silver, 5,7o toot Wt. t/a lb. 

$1 Reg. 521. 
D 12 VOLUME CONTROLS. 

Wide variety, up to 0.5 
meg. rocs. WW, For radio, TV, lab. Wt, 1 lb. $1 Reg. $8. J 
O BO ASSTD. KNOBS. 

Push -on and 
s 
rew types for radio. TV, lab. 

appliances. Some 35c ea. 
Wt. 2 lbs. $1 Reg. $12. A 
D 30 STANDARD BULBS. 

Handy asst, in.. bay.. 
screw types. 1.1 to 6V. $1 Reg. $3.50. Y 

IS CERAMIC VARIABLE 
CONDENSERS. Popular 

asst. trimmer types. 10 
values: singles & duals. 51 Wt. 1/2 lb. Reg. $14. Y 

125 RESISTORS. Insu- 
lated & gninsulated. 30 

values: 52 ohms to 1 meg. 
1/2 to 2 w. 5mr. too. $1 Wt. 1 lb. Reg. $17. P 
ri 3 CRYSTAL DIODES. 

Hughes subm iniature 
and 1N48, 1N51 

1 diodes. Reg. $4. $ A 

D 60 TERMINAL STRIPS. 
Wide variety. solder lug tie strips, clips. boards. 1 to 10 terminals. $1 Wt. 1 M. Reg. $4. 
SO CERAMIC CON- 
DENSERS, tubulars, discs. utton. standoff types. 30 values, 5 mmf to . 01 mf. wt. s/2 lb. 1 Reg. $14. 
10 ELECTROLYTICS 
Metal & paper types: 

singles, duals. triples. Some 
$2 
Reg. $15.2. 

3 lbs. $1 
BO CARBON RESIST- 
ORS. 

fsmoss /1-13. 5u ohms toi 4.7 meg. 35 values. 1/2, 1 & 2 
1 & Sr, too! $1 Wrt. 1/a lb. Reg. SIR. Y 
25 TUBE SOCKETS, 
Subminiature, 7. 8, oc- tals. loctals; mica & cer- amic; shield base types also. 10 types! Wt. 

1 lb. Reg. $9. 
40 SUBMINIATURE RE- 
SISTORS. Carbon; 1/5 w. For model transistor projects. 56 ohms to 4.7 mega 10 values. $1 Reg. $8. 
30 OIL CONDENSERS. 
Bathtubs, rectangular, tubular types. Long life. Wide ariety; .02 to 1 mf to 600V. Wt. 

3 lbs. Reg. 515. $1 
100 COIL FORMS. 
Bakelite, compressed. hermetically sealed types. Many choke styles, $ 

Wt. 2 lbs. Reg. $8. 

Hundreds 
To E POUND 

lengths from 3" to 8" long. 
Stranded; tinned ends t15 lbs s2W. 2/ Reg $6. '4' 

TUBE SCOOP! ANY SIX FOR 
51. Jan and Commercial 
dal 0 46: 0 954: 0 39/44. 
09006; 07E5: 02C26; $ 
033: 034; 035/51. 

O -E R/C EXCLUSIVE. 
Includes 61. xfmr. 117 

to 6.3W I.SA (alone worth 
total price). 3000 ohm min- 
iature relay. condensers. re- 
sistors. sockets. Wt. $1 
2 lbs. Reg. $8. 

Check items wanted. Return entire 
ad with check or MO. Include suf- ficient postage, excess returned. 
C.O.D. orders, 250/ down. Rated. 
net 30 days. 

RE-8 

(please print) 

.Zone State 

Enclosed 5 for kits; S for postage. 

oCehEron _ecialEie 
28 GARDENER ST. CHELSEA 50, MASS. 

Visit pur salesroom at 131 Everett Ave., Chelsea 
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'The` Best Way 

to Play 

Your Records* 

is on a 

1 TURNTABLE 

The Best 

Turntable 

You Can Buy 

is a 

People 

David J. Munroe 
(left) was elected 
president of Web- 
ster Electric Co., 
Racine, Wis. He 
succeeds Preston 
G. Crewe who was 
elected vice- chair- 
man of the Board 

of Directors. Arthur C. Kleckner was 
re- elected chairman of the board. 

Harold S. Geneen 
was elected execu- 
tive vice president 
of Raytheon Manu- 
facturing Co., Wal- 
tham, Mass. He 
comes to Raytheon 
from Jones & 
Laughlin Steel 
Corp. 

Dr. Rodolfo M. 
Soria, director of 
engineering for 
Amphenol Elec- 
tronics Corp., Chi- 
cago, and widely 
known in the en- 
gineering world, 
was appointed vice 

president of engineering. 

Donovan H. Ty- 
son was elected vice 
president and con- 
troller of Allen B. 
Du Mont Labs, 
Clifton, N. J. He 
had been controller 
of the company 
since January, 1956, 

James R. Ronk (left)was elected vice 
president of engineering of Howard W. 

Sams & Co., Indianapolis, and Lester 
H. Nelson (right), general manager of 

production. Both have been with the 
company since it was founded. 

Arch T. Hoyne 
joined General Ce- 
ment Manufactur- 
ing Co., Rockford, 
Ill., as sales man- 
ager. He has more 
than 10 years' ex- 
perience in the 
parts distribution 
and was also affiliated with a manufac- 
turers' representative. 

Charles W. Hos- 
terman, assistant 
genes-al manager of 
the Electronics Di- 
vision of Sylvania 
Electric Products, 
New York City, 
was promoted to 
general manager. 

TELEVISION 
T-18 

it 
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Professional performance standards 
combined with maximum simplicity 
of use. Beautifully machined cast 
aluminum turntable and accurate, 
heavy -duty 4 -pole motor for super - 
smooth, rumble -free operation. 
Three -idler drive system with inter- 
changeable idler wheels. Single -flick 
shift, operated in one plane, selects 
33/3, 45 or 78.26 rpm speeds and 
shuts off motor.-.._ . .............__.........$66.00, 

'especially longploying records 

PRESTO RECORDING CORPORATION 
PARAMUS, NEW JERSEY 

AT HEALDS YOU LEARN 

BY DOING IN MODERN 
ELECTRONICS LABORATORIES 

HEALD 
ENGINEERING COLLEGE 

Van Ness at Post 
San Francisco, Calif. 

RE -1 

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) 

Cl Electrical Engineering (B.S. Degree) 
Television Technician (9 Months) 
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 
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PEOPLE (continued) 

Earl M. Wood (above left), manager 
of the RCA Tube Division plant in Lan- 
caster, Pa., was promoted to manager 
manufacturing, of both the Lancaster 
and Marion, Ind., plants. Edward E. 
Spitzer (above right), manager power 

tube engineering at 
Lancaster, becomes 
manager engineer- 
ing, at Marion and 
Lancaster. Sydney 
White, Jr. (at left), 
manager power 
pickup and photo - 
tube manufactur- 
ing, suceeds Wood 

as plant manager at Lancaster. 

Obituaries 
.1. R. Nelson, veteran Raytheon Man- 

ufacturing Co. engineer and a national 
authority on radio tube application 
during the Thirties, at his home in 
Arlington, Mass., after a short illness, 
at the age of 56. 

Frank V. Goodman who retired as 
sales manager of Andrea Radio Corp. 
in 1948 and who previously was a sales 
executive with American Bosch Co., 
May 1'7 at his home in Long Island 
City, N. Y. 

Harold P. Gilpin, retired general 
sales manager for electronic products 
of Sylvania Electric Products, at his 
home in Maplewood, N. J., at the age 
of 69. END 

ijírtp =jfíbe pearas ego 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electrics 1908 
Wireless Association of America 1908 

Electrical Experimenter _ 1913 
Radio News ................. _. ..._........ _..._.......... 1919 

Science & Invention ..... _........ _._.._..._..... .1920 
Television - 1927 

Radio -Craft 1929 

Short-Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for interested readers. 

In August 1922 Science and Invention 
(formerly Electrical Experimenter) 

Movies Sent via Radio, by S. R. Winters 
Marconi Explains Directional Radio, by 

A. P. Peck 
Radio -Telephone and Aircraft, by S. R. 

Winters 
Power Amplifier and Loud -Speaking Re- 

ceiver 
Radio Concerts for Lighthouses, by E. M. 

Stevenson 
Radio Set in a Table Lamp 
The Detectorium- Combined Detector and 

Tuning Coil 
Radio for the Beginner, No. 6, by Arm- 

strong Perry 
Insulators from Bottle Necks 
Simplest Radiophone Receiver (Winner of 

Fourth Prize), by J. Twichell Lansing 

AUGUST, 1956 

NOW -this new library shows the way to 

More Profit in Hi -Fi 
Here's a complete library of hi -fi books by 

top English and American authorities which 
shows you the way to more money in your 
profession, or greater satisfaction in your 
hobby! And, the Gernsback Audio -High Fi- 
delity Library Plan SAVES YOU 25% 
OVER THE RETAIL PRICE! 

The library will include books on funda- 
mentals, maintenance, amplifiers, speakers, 
enclosures, tape recorders and other impor- 
tant phases of high fidelity. Each book is 
durably bound in a handsome gold -leaf 
stamped cloth cover, which will stand up 
under constant use. 

HOW THE PLAN WORKS 
To enroll in the Gernsback Audio -High 
Fidelity Library Plan fill in the coupon 
below. We will send you new books post- 
paid, one at a time, as they are published -at intervals of about four months. You 
examine each book FREE for 10 days in 
we bill you at only $3.75 -each for a book 
your own home. If you like it, keep it and 
which is nationally advertised at $5.00! 
And we pay the postage. If you don't want 

the book, simply return it. We will continue 
to send you subsequent books as they come 
off the press. To avoid undue expense to 
members, we release only about three 
books a year. And you don't have to bind 
yourself to a long term contract. You 
agree to take a minimum of only four 
books for the entire duration of your en- 
rollment. You may cancel anytime after 
that. 

TWO BOOKS ALREADY OFF THE PRESS! 
Since this plan began last Fall, two books have already been published. You may 
include one or both in your membership by checking the appropriate box in the 
coupon below. We will send you the book or books for a Free 10-day trial. If you 
like them we will bill you at $3.75 each. If not, send them back. You may skip 
these two books and begin your membership with subsequent books if you prefer. 
BASIC AUDIO COURSE. By Donald Carl 
Hoefler, RCA recording Engineer -Covers au- 
dio- high fidelity fundamentals from the theory 
of sound to advanced recording techniques, in- 
cluding amplifiers, feedback, power supplies, 
distortion and noise, attenuators, loudspeaker 
systems and every other important audio unit. 
Shows why and how audio systems work. 

MAINTAINING HI -FI EQUIPMENT. By Joseph 
Marshall - RADIO -ELECTRONICS widely -read 
hi -fi authority teaches you the techniques need- 
ed fo recognize and repair hi -fi troubles. Covers 
acoustical and mechanical faults as well as 
electronic. A must for the professional hi -fi 
man or the audiophile who maintains his own 
equipment. 

THESE BOOKS SET FOR FUTURE PUBLICATION 
Here are some of the titles to be published one -at -a -time at regular intervals of 
about four. months each in the months ahead. You will automatically receive a 
copy of each book for a 10-day FREE inspection as it comes off the press. 

HIGH- QUALITY AUDIO -Richard Dorf 
THE AUDIO DATA BOOK -H. A. Hartley 
LOUDSPEAKER ENCLOSURES 
THE GOLDEN EAR -Joseph Marshall 

AUDIO HINTS 
CONSTRUCTING AUDIO AMPLIFIERS 
LOUDSPEAKERS -AND SPEAKER SYSTEMS 

-H. A. Hartley 

EXCLUSIVE MONEY- SAVING SERVICE FOR HI -FI FANS 
This is the one and only library Club plan 
devoted exclusively to giving readers all the 
answers to attaining top hi -fi performance. 
Mass printing and direct distribution methods, 
save you 25% -$1.25 on each book. 

Enroll in this money- saving plan now to as- 
sure yourself of the satisfaction of receiving 
regularly the most interesting ana stimulating 
hi -fi books published. 

MAIL THIS NO -RISK COUPON TODAY 
GERNSBACK LIBRARY, INC. 
154 West 14th Street, New York II, N.Y. 

El Bring me upto -date as a member of the Gernsback AudloHigh Fidelity Library. Enter my enrollment 
and send me the books or book) checked below for a 
FREE 1O -day inspection. 
BASIC AUDIO COURSE $3.75 (Retail value $5.00) 
MAI$5.0N0) AINING HI -FI EQUIPMENT $3.75 (Retail value. T 
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understand you will bill me if I do not return the 
book(s) after the 10-day inspection period. I agree 
to accept at least four books. 
Enroll me in the Gernsback Audio-High Fidelity 
Library; beginning with the next book published. 
Send me more Information about the Gernsback Audio - 
Hlgh Fidelity lalbtary. 

NAME 
(Please print) 

STREET 

CITY_ 
L- 

STATE 
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STAN-BURN 

CATHODE RAY TUBE SPECIALS 
ONE YEAR 

STAN- 
G.E. Type BURN 

$13.25....I0BP4 _ $10.20 
18.00....I0FP4 ...._ 14.00 
16.25....I2LP4A 13.95 

12QP4 10.50 
28.95....12 U P4 14.50 
18.15....14C P4 13.40 

150P4 14.50 
31.25.._I6AP4A _ 18.50 
26.25... 16 K P4 15.75 
31.25.... I6GP4 ..._ 18.50 
29.00....16 L P4 15.25 
29.00.... 16 W P4 15.25 
22.50....17 B P4 15.75 
28.15....17CP4 ...._ 19.50 

STAN -BURN CRT TUBES RCA 
PRICES SUBJECT TO CHANGE 

GUARANTEE 
STAN -' 

G.E. Type BURN 1 
$31.25....17GP4 $20.75 
32.25 I9AP4A 22.501 
27.40....20CP4 18.95 
33.00....21 A P4 22.25 , 
27.40....21 E P4 20.15 
33.25....21 M P4 23.50' 
90.75....24 A P4 49.00 

DUMONT TUBES 
I2QP4A 523.75 
15DP4 26.55' 
I6 D P4A .._..._ 31.00 
16 F P4 26.00 1 
17 K P4 25.00 

21KP4A /B -- 38.50' 
LICENSED-MFD BY LINCOLN 

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 50e postage)' 

TAPE RECORDERS -Famous Brand 
SPECIAL SPECIAL , 

List Pr. $249.95 $189.00 List Pr. $129.95 $79.95 
List Pr. 199.95 129.00 List Pr. 79.95 59.95 U 

Write for complete illustrated details. 

WINDOW FANS I 
VO RNADO -18" Blade -Reversible -list $89.95 
FRIGID -20" Blade-6 speed-Reversible 9 s eiib e with Thor- 

mostat control -list 889.95 SPECIAL 547.95 net 
WESTINGHOUSE in stock- Write for full details. 

KITS' We stock the following manufacturers 
s complete line of kits -see reference pages. 

EICO see pages 27. 28 PRECISE see page 106 
QUALITY ....see page 1071 DYNAKITS ..see page 10 
ARKAY .......see page 901 
All domestic orders will be shipped prepaid for a 
limited time. Send us your list Order by Manufac- 
turer and Model Number of Item. 

ITRANS -ATOMIC Transistor Radio -KIT $6.95; WIRED $1.95 
SENSIPHONE EARPHONES Single $1.50; Double $2.50 

GERMANIUM DIODE loopstick Radio Kit $3.25 

AM -FM -SW AUTO RADIO 
Drift Free FM- World's Finest -Becker LeMans For 
PUSH BUTTON -$179.95. For SIGNAL SEEKER -' 
$239.95 Includes: GE SPEAKER with GRILLE and 
AUTOMATIC ELECTRIC ANTENNA, Simple installs -' 
tion for all cars. Specify 6 or 12 Volt system, 

VM 4 SPEED HI -FI CHANGER -Model 1210 with I 
Ronette, Sonatone Or Astatic 51P-over eartridoo..$22.95 
RC456 4 -speed Collard. Brand -new. Special $29.95 I 
45 -RPM SPINDLE $2.98 ' 
WEBSTER Model 140-3- Automatic with 
Ronette, Sonatone or AstAtit nip -over car- 
tridge 522.49 

MONARCH 3 SPEED AUTO. INTERMIX 
CHANGER with crystal cartridge 521.95 

Same with British variable reluctance 24.95 I 
45 RPM SPINDLE 1.88 
TU -8 MONARCH 3 Speed MOTOR & 

TURNTABLE UNIT (less arm) $ 4.95 

3 SPEED PORTABLE RECORD PLAYER with MONARCH' 
CHANGER- Ronette cartridge- Portable Two Tone Car- 
rying Case $32.931 
PEERLESS PORTABLE BATTERY OPERATEIY RADIO - 
Colors:- Green, White. Red or Blue-5 TUBE I 
IMPORT $14.95 less batteries 
BATTERY KIT for above S 2.00 , 
JEWEL-Model 

RADIO 
5200 -5 TUBE $12.50' AC 

RECORDING TAPE -Top quality 1200 Feet Famous I 
brand BOXED -1 to 5 -51.89 ea, 6 to 11 $1.39 ea. 
12 or more 51.49 ea. I 

HALLICRAFTERS TV 
17" Portable TV Dealers net $103.95 I 
Model 17T5700M -Table Model -Peelers net...$91.95 
Model 215460M -Table Model -Dealers net. 129.46' 

I SETCHELL- CARLSON 17" PORTABLE TV $119.93 I 

HI -FI PACKAGE DEAL 
Includes: JENSEN 1(210 SPEAKER. MONARCH AUTO- 
MATIC CHANGER with GE RPX -050, 12" SPEAKER 
ENCLOSURE in BLOND or MAHOGANY WOOD (Specify 
color) MATCHING HASE FOR CHANG- 

$9950 ER. 10 WATT HF 10 BOGEN AMPLI- 
FIER. Complete. ready to play. A net 3135.00 Value for Only 
or Your choice of similar units at relative package 

price. Write for prices. 

DEALERS: Write for low cost prices and catalogs I 

on '56 models- HALLICRAFTERS SUPERIOR, NA- 
TIONAL, PRECISION, HICKOCK, TECHMASTER, 
G.E. , WESTINGHOUSE, TUNG -SOL. MAJESTIC. 
GRUNDIG, ARKAY KITS, DELCO, GEN. MOTORS. 
Address all inquiries to Dept. RE -8. J 

- COMPLETE HIGH FIDELITY DEPARTMENT. SEND US - 
YOUR LIST FOR LOWEST QUOTATIONS ON ANY ITEM 
We invite export inquiries and offers. Our export de - 
partment will give special attention to expediting 
foreign orders at minimum commissions. W 

e 
are 

authorized distributors for United Motors, all Deice I 
and Gen. Motors Auto Radio parts in tock. 

We also can-v a complete line of pdhular makes of, 
Radio Tubes at 501.10 discount. Also many other 
special purpose and transmitting types, and all lec. 
tronic parts and equipment at lowest prices. Send' 
as a list of your requirements for prompt quotations. 
Terms: 203/4 with order. Balance C.O.O. All prices' 
F.O.B.. NEW YORK Warehouse. Minimum order 55.00. 

B Write for our latest price list and Hi -Fi Catalog RE -8. e 

STAN -BURN 
RADIO and 
ELECTRONICS CO 

558 CONEY ISLAND AVE. B KLYN 18, N. Y. 
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technical 

Literature 

THERMISTORS 

The sixth edition of a comprehensive 
technical catalog describing Veco therm - 
istors, varistors and assemblies will 
assist in selecting thermistor or varistor 
units. It contains complete electrical 
and physical characteristics covering 
bead, disc, rod and washer type therm - 
istors, varistors, thermistor assemblies, 
varistor assemblies and special products 
such as thermistor hypodermic needles, 
combustion analyzers, gas analysis cells 
for vapor phase chromotography and 
other uses. 

Victory Engineering Corp., Spring- 
field Rd., Union, N. J. 

RECEIVING TUBES 
Design and construction innovations 

of G -E's microminiature metal ceramic 
receiving tubes are described in a 20- 
page booklet ETD -1212 -A. Application 
data, operating characteristics and con- 
struction features are also given. 

G -E Tube Dept., 1 River Rd., Sche- 
nectady, N. Y. 

CONTROLS AND RESISTORS 

Just about every type and size control 
or resistor for the usual run of applica- 
tions can be found in Catalog No. 56. 
Among the listings are composition - 
element and wirewound controls in 
several sizes including miniaturized 
versions, field- attached shafts and 
switches, power rheostats, sound -system 
controls, precision or laboratory -grade 
controls; wirewound fixed and adjust- 
able and precision deposited- carbon 
resistors, ballasts, etc. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

REPLACEMENT TRANSFORMERS 
Triad's 1956 Television Replacement 

Guide TV -56 lists correct television 
replacement transformers for more than 
100 manufacturers and 6,000 models. 

Triad's general catalog TR -56 on 
electronic transformers illustrates and 
describes nearly 700 items, 76 of which 
are new to the line. 

Triad Transformer Corp., 4055 Red- 
wood Ave., Venice, Calif. 

TAPE BULLETIN 
A 4 -page bulletin describes type EP 

Audiotape, precision magnetic record- 
ing tape for telemetering, electronic 
computers and other specialized appli- 
cations. It lists its physical character- 
istics and magnetic properties and in- 
cludes a price list of reels of various 
lengths, tape widths and base -material 
thickness. 

Audio Devices, Inc., 444 Madison 
Ave., New York 22, N. Y. END 

INVENTORS 
Send tor 

PATENT INFORMATION 
Book and 

INVENTORS RECORD 
Without obligation 

GUSTAVE MILLER 
86RE WARNER BUILDING 

WASHINGTON 4. D. C. 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT. 0 F F.1922-1929 

Patent Attorney& Advisor 
U.S. Navy Dept. 1 930 -1947 

PATENT LAWYER 

CARTOONS 
RADIO -ELECTRONICS pays $3.00 for 
good cartoon ideas and $15 and up for 
finished work. 

RADIO -ELECTRONICS 
154 West 14th Street New York 11. N.Y. 

No. 99 Junior Service Kit 

APPROVED BY 
THE BEST JUDGE 
OF GOOD TOOLS 
-THE SERVICEMAN 

That's because the 99 Junior gives a serviceman what he wants -a 
pocket roll kit with the screwdrivers and nut drivers he needs -the 
big, hand -filling Xcelite handle -screwdriver points and nut driver 

sockets of high strength and accurate fit. And best of all, a price tag 

that's not hard to take. Ask your supplier today! 

XCELITE, INCORPORATED 
Dept. J 

Orchard Park, N. Y. 
In Canada -Charles W. Pointon Ltd. 

6 Alcina Ave., Toronto, Oat. 

RADIO -ELECTRONICS 
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OPPORTUNITY ADLETS 
Rates -15e per word (including name. address and 
initials) Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount, 10% for 12 corsecutive issues. Mis- 
leading or objectionable ads net accepted. Copy for 
Oct. issue must reach us before Aug. 15, 1956. 

RADIO -ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 

THOUSANDS Surplus Radar Reflectors Fraction Gov- ernment Cost. Bargain now $1 A.C.A. SERVICE. 201 
N. 12 St., Sacramento 14, Calif. 

RIDERS Radio Manuals 1 thin 20 $75.00 ALLTRONIC, 
1401 West 7th St., Amarillo. Texas. 

HIGH -FIDELITY SPEAKERS REPAIRED. Amprite 
Speaker Service, 70 Vesey St., New York 7, N.Y. 
BA 7 -2580. 

1,000 BUSINESS CARDS, $3 postpaid, CLARK COBLE. Stilwell 4, Okla. 

PROFESSIONAL RECORDING SERVICE: Tapes made. copied, masters cut, processed, pressings made -short runs our specialty -all Ampex 300's, Telefunken & Altec, Hydrofeed Lathes, monofusion presses. COM- PONENTS CORP., 106 Main St., Denville, N.J. Phone: Rockaway 9 -0290. 

TELEVISION Tuner Repairs. DAN'S TELEVISION 
LABORATORY, 008 Sunrise Highway. Babylon. N. Y. 

RULE OTHERS WITH THOUGHTS. Incredible power. (Details -10c). DELMAR WISDOM. 846 -858 Sunnyside 
Ave.. Chicago 40, Ill. 

DIAGRAMS FOR REPAIRING RADIOS $1.00. Televi- 
sion $2.00. Give Make. Model Diagram Service. Box 
072 -RE. Hartford 1. Conn. 

WANTED: Transmitters: ART- 13/T47A, $175; ART - 
13/T47, $125; Altimeters: BC- 788 -C, $175; Transceiver 
(Complete): ARC -3, $325; Transceiver: ARC -1, $300; 
Radio Compass: R5 /ARN -7, $175; Receiver Modified: 
BC -348, $25; Receiver Unmodified: BC -348, $50; Re- 
ceiver: BC -342. $50; BC -312, $40; Indicator: I- 152 -C. s50. Ship via Express C.O.D. Subject to Inspection to: H. F. FINNEGAN, 49 Washington Ave., Little Ferry, 
N.J. 

TUBES -TV, RADIO, TRANSMITTING. AND SPECIAL 
PURPOSE TYPES BOUGHT, SOLD AND EX- 
CHANGED. Send details to R. E. Gensler W2LNI, 512 Broadway. N.Y. 12. N.Y. 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Hazelton Instrument 
Co., 128 Liberty Street, New York, N.Y, 

COMPLETE Television Sets $11.95. JONES TV, 1115 
Rambler, Pottstown, Pa. 

WANTED: AN /APR 4. other, "APR. ". "TS -", "IE -". 
ARC -1, ARC -3. ART -13, BC -348, etc. Microwave Equip- 
ment. Everything Surplus. Special tubes. Tee Manuals. 
Lab Quality Equipment, Meters. Fast Action, Fair Treat- 
ment. Top Dollar! Litten, Fairhills Box 26, Dayton 9. 
Ohio. 

DIAGRAMS: Professional Model Timers. Counters, In- 
tercoms. Organs. etc. $1.00 each. List free. Parks. 101 
S.F. 57th, Portland 15. Oregon. 

WANT a VERY LOW RESONANCE SPEAKER? Ask 
your dealer to demonstrate the RACON "hi- compliance". 
floating cone, foam -suspension loudspeaker. or write for 
literature and prices to BACON ELECTRIC CO.. 1261 
Broadway, New York 1. N. Y. 

FOREIGN lobs list. Technicians needed. $1. BATHE, 
Box 26131. Los Angeles 26. California. 

ELECTRONIC TUBES NEEDED: Broadcast (water & 
air cooled). transmitting, receiving (in quantity only), 
Magnetrons, Klystrons, etc. TOP PRICES PAID: Write 
or phone description for immediate action. ROBERT 
E. SANNET, W6REX, 1524 S. Edris Dr.. Los Angeles 
25, Calif. Phone: CRestview 1 -3856. 

HIGH FIDELITY -New, special Collard RC -54; mount- 
ing board; specify Ronette Cartridge or Blank Plug -in 
Head. $29.95 prepaid. Full line of Hi Fi equipment. 
Write today. Prompt reply. SOUNDMART, UN- LIMITED, 63 -03 39th St., Woodside 77, N.Y. 
DIAGRAMS! Repair Information! Radios-Amplifiers- 
recorders $1. Televisions $1.50. Give make, model, chac- sis.- Norelco- Philips & Amperes tubes in stockt TV MILTIE, Box 101EA, Hicksville, N.Y. 
COPYRIGHTED Instructions and diagram for building 
Antenna Towers. JOHN B. WARE, Route 3, Box 408, 
Kings Mountain. North Carolina. 

17" COLOR Screen $2. Rejuvenator $3. Used TV 10" 
$35. WORLD EXPORT CO.. Box 929, Indio, Calif. 

A SUPER MAGNET 
LIFTS MORE THAN 20 TIMES ITS 

OWN WEIGHT. 
Now for a limited time only -you can 
buy this Little Giant magnet, the most 
powerful ever made, at a sensational 
bargain! The low, low price of $1.50 is 

less than 50% of what you'd usually 
pay for this Type magnet. Experi- 
menters and hobbyists will find hun- 
dreds of uses for this powerful 4 oz. 
Alnico permanent magnet. CAN LIFT 

AT A SUPER SAVING! 
5 LBS. EASILY. Through a special pur- 
chase we are able to offer these Super 
magnets at this amazing low price. 
A limited quantity only. First come 
first served. Order several today. Low 
price includes keeper. Measures 13 x 
11/1 
Item No. 86 
Special Bargain Price 
(Sin. Ches. IOe) $1.50 

(Regularly priced at $3.50) 

6 -VOLT BATTERY, SOLDERING IRON AND WELDER 
U.S. Army release. New. Guar- 
anteed. Can be used to solder 
or weld when nnected to any 
6V torage battery. The high 
intensity arc created between 
the metal to be soldered and 
the carbon electrode (carbons 
supplied free with on) can 
be used to heat tin or alumi- 
num solder, light brazing and 
spot welding, melting metals, 
etc. Includes 2 bons, 3 
heavy duty spring clips, 2 
pieces 5 ft. heavy duty wire 
able. (Battery not included.) 

Ideal for use where current is 
not available. Ship. wt. 4 lbs. 
ITEM NO. 126 
UNUSUAL BUY $1.95 

AMAZING BLACK LIGHT 
250 -watt ul- tra -violet 
light source. 
Makes fluor- 
escent arti- 
cles glow in 
the dark. Fits any 
lamp socket. 
For experi- 

menting, entertaining. unusual 
lighting effects. AppROX 

200 TO 
600 WATTS 

;P.P. a Hdlg. Chgs. 50c) r WATTHOUR METER 
Leading makes-recondition- 
ed. Ideal for trailer parks. 
100.110 volts, 60 cycles. 2- 
wire A.C. 5 amp. Heavy metal 
case 81/2" X 61/4" x 5 ". Easy 
to install. Ship. wt. 14 lbs. 

ITEM NO. 33 $4.50 NOW ONLY J 
(P.P. 6, Hdlg. Chgs. $1.25) 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2" diam., 75" focal length, ground 
and polished objective lens 
and necessary eye pieces. -4--.sr-N 
Magnifies 50x to 250x. Full 
instructions. 
ITEM NO. 123 $2.95 

(Shp. Chas. 10c) 

AUGUST, 1956 

ITEM NO. 87 $2.45 Ship. wt. 2 lbs. 
(P. P. 0. Hdlg. Chis. 35c) 

HUDSON SPECIALTIES CO. 
25 West Broadway, Dept. RE 8-56 
New York 7, N. Y. 

I am enclosing full remittance for items circled 
below. (Be sure to Include shipping charges.) 

OR. my deposit of s Ship balance C.O.D. 
MINIMUM C.O.D. ORDER $5 00. 

C.O.D. ORDERS ACCEPTED ONLY WITH 20% /o DE- 
POSIT. INCLUDE SHIPPING CHARGES. 

86 87 33 126 123 

Name 
Please Print Clearly 

Address 

City Zone State 

L 

Long-Play (331/2 1/2 RPM)Hi- Fidelity 

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 perform. 
ances of Jelly Roll Blues, 
Honeysuckle Rose, Basin 
Street Blues, Relasin' 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 $1.00 now! 
Supply of sample Jazz Classics is limited. and offer 
play soon be withdrawn. 

The Jazztone Society, Inc. Dept. RE -8 
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. full 12° discs I keep. I'll pay only 
$2.9e each plus a few cents shipping . .. *wiles 
over 40% Of usual retail priest 

Name 
- - 

Address ,a. 
City State 1 

Canada address: 105 Bond St., Toronto 2, Ont. eJ 

Only from famous COYNE do you get this 
modern up- to-the minute TV Home Training. 
Easy to follow instructions -fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical lob 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. YN ! FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 500 S. Paulina Dept. ce NT4 Chicago 12, Illinois 
r 

COYNE ELECTRICAL SCHOOL 
Television home Training I)iv. 
500 S. Paulina St., Chicago 12, Ill., Dept. C6 -H T4 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City State 
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LOOK FOR THIS RACK 
at your Jobber .. . 

osnaxr 
rY-iliDio sBrNCs 

oB+BeB BOON 

n .k.r.w 

-_ ------ ,F33 

In this rack you will find 
The Biggest Service Help 
The Largest Value 
In These Perfect Partners 

Dave Rice's Official Pricing Digest 
-a quick check for over 60,000 
prices- revised 4 times every year. 
Pocket sized. 
and 
Dave Rice's Official TV -Radio 
Service Order Book which pro- 
vides separate listings for picture 
tubes, receiving tubes, parts and 
components, serial numbers, labor 
and state and local taxes. 51/2x81/2 
-50 sets of triplicate orders - 
carbons bound in. 

ELECTRONIC PUBLISHING CO. INC. 
190 North Warbler Drive Chicago 6, Illinois 
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Books 

ATOMIC RADIATION, DETECTION 
AND MEASUREMENT, by Harold S. 
Renne. Howard W. Sams & Co., Inc., 
Indianapolis 5, Ind. 51/2 x 81/2 inches, 
198 pages. $3. 

Atomic science is in its infancy but 
growing rapidly. Persons interested 
in Civil Defense, industrial power and 
prospecting must know about radiation, 
its measurement and effects. This is a 
book that covers the subject in a clear, 
interesting manner. It describes meas- 
uring equipment, both commercial and 
home -built, dosimeters and atomic ap- 
plications and gives hints on prospect- 
ing. 

The first chapters offer an elemen- 
tary description of atoms and energy 
and basic counters. Individual follow- 
ing chapters cover commercial, home - 
built and scintillation counters. Many 
of these are very simple and can be 
easily assembled from the diagrams, 
photos and descriptions. The author 
does not go deeply into theory at any 
time, but tells the reader how to build 
and operate equipment. 

Closing chapters discuss the require- 
ments of Civil Defense and successful 
prospecting. A useful product direc- 
tory, bibliography and list of definitions 
round off this book -IQ 

CLOSED -CIRCUIT AND INDUS- 
TRIAL TELEVISION, by Edward M. 
Noll. MacMillan Co., 60 Fifth Ave., New 
York, N. Y. 6 x 9 inches, 230 pages. 
$4.95. 

A text on television transmitting and 
receiving equipment having applica- 
tions other than commercial broadcast- 
ing. Closed- circuit television has re- 
ceived relatively little publicity and Mr. 
Noll unveils the technical layout of 
many present systems and how they 
do and can serve modern needs. 

Written on a television technician 
level, the book opens with a discussion 
on the closed- circuit television system. 
From this point on the text is strictly 
technical, covering picture transmis- 
sion, the scanning process and the com- 
posite signal, various camera tubes and 
circuits, video amplifier systems, sync 
and deflection generators and a detailed 
discussion on installing and servicing 
commercial cameras. 

Perhaps the most interesting chapter 
covers in detail much of the Dage and 
RCA Vidicon closed- circuit equipment, 
with a very nice discussion on light and 
optics. An excellent guide for techni- 
cians interested in this fast -growing 
field.-JK 

MODERN PHYSICS, by Robert L. 
Sproull. John Wiley & Sons, Inc., New 
York, N. Y. 53/4 x 9 inches, 491 pages. 
$7.75. 

Modern physics is based on new and 
radically different theories built up 
within the past few decades. This up- 
to -date text describes these theories 
and shows how they explain atomic and 
nuclear phenomena. It is written from 
the standpoint of engineers, at the un- 
dergraduate level. The math is not ad- 
vanced or complicated. 

The first chapters introduce the 
reader to electrons, atoms, energy and 
waves. By Chapter 5, the reader is 
ready to understand quantum mechan- 
ics, and several examples are worked 
out. Following chapters discuss energy 
bands, semiconductors and physical 
electrons- useful and necessary topics 
for the electronically minded reader. 
The final chapter describes radiation, 
Geiger counters, power reactors and 
other physical applications. 

Throughout the author describes ex- 
periments which prove basic relation- 
ships and which led to formulation of 
modern theories. Several atomic tables 
are included. -IQ 

MAGNETIC MATERIALS IN THE 
ELECTRICAL INDUSTRY, by P. R. 
Bardell. Philosophical Library, New 
York. 288 pages. $10. 

A bridge in the gap between the aca- 
demic study of magnetic materials and 
the limited and specialized treatment 
usually accorded the subject in engi- 
neering texts and papers. Each of the 
nine chapters covering magnetic ma- 
terials and their applications is com- 
plete within itself and may be read at 
random. Helpful to advanced students 
in electrical engineering or physics 
and to engineers and physicists in the 
industry. 

VACUUM VALVES IN PULSE TECH- 
NIQUE, by P. A. Neeteson. (Philips 
Technical Library) Elsevier Press, 
Houston, Tex. 170 pages. $4.50. 

A new approach to the analysis of 
networks in which electron tubes are 
used as switches with detailed opera- 
tional data on each circuit element. 
Various types of multivibrators, their 
operation and application in switching 
circuits are detailed. 

FREQUENCY MODULATION, edited 
by Alexander Schure. John F. Rider 
Publisher, Inc., 480 Canal Street, New 
York 13, N. Y. (Cat. No. 166 -3). 51/2 x 
81/2 inches, 46 pages. 90 cents. 

This booklet discusses certain prin- 
ciples of frequency modulation: react- 
ance tube circuits, phase modulation, 
propagation of high- frequency waves. 
Dipole antennas (dipole) are also de- 
scribed briefly. Details of FM receivers 
and detectors are not covered. 

Very little mathematics is used, but 
several explanations are based on vec- 
tor diagrams. Prepared especially as 
a review. IQ END 

RADIO -ELECTRONICS 
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SCHOOL DIRECTORY 

LEARN TV 'At the most practical 
school in the nest' 

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. LAC for correspondence. 

V. S. I. TELEVISION SCHOOL 4570 Firestone Blvd, 
South Gate, California 

RADIO -TV ELECTRONICS 
e,ItEl graduate., in big demand. ECPD- 
%ccreditcd Technical Institute Curricula. 
New classes start monthly. Free placement 
serviee fur grads. l'ourse,,: Radio Engineer- 
ing, Iii Jadcast m TV Engineering: resi- 
dent studies leading to "Associate in Ap- 
plied Science" degree. Write for free Itrsidenee School catalog. Approved for 
vet or ans. 

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

TV REPAIRMEN 
EARN TOP MONEY! 
IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR TV. Stream- 

lined course gives you all essentials for a good job 
as service technician. Graduates in great demand; 
jobs are plentiful in this growing field. Other elec- 
tronic courses in radio operation and maintenance. 
Day or evening classes. Opportunity for employment 
in local industry. Approved for Korean veterans. 

Write for Catalog 111 Today 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Indiana 

4 GET INTO 

ELECTRONICS 

Your choice of school 
is highly important 
to your career in 

INDUSTRIAL 
;1 ELECTRONICS 

Be a "key" man. Learn how to send and receive messages in code by telegraph and radio. Commerce needs thousands of men for Jobe. Good pay, adventure, In tereating work. Learn at home qutekly through famous Candler System. Qual. sty for Amateur or Commercial Lt. sense. Write for FREE ROOK. 
CANDLER SYSTEM CO. 

Dept .3- J,Box92S.Denver l ,Colo.,U. S.A 

ENGINEERING 
Prepare for unlim- 
ited opporttmities 
in electronics! B.S. IN 27 MOS. degree in 27 mo. 
Intensive, specialized courses. Math, electrical engineer- 
ing, TV. advanced radio theory & design. Modern labs, 
Low rate. Earn board. Also Aeronautical, Chemical, Civil, 
Electrical, Mechanical Engineering. G. I. approved. Enter 

INDtIANAtttTECH1NItCALtaCOLLEGE 
1586 E. Washington Blvd., Fort Wayne 2, Indiana 

You can enter this uncrowded. Inter- 
esting field. Defense expansion, new 
developments demand trained special- 
ists. Study all phases radio & elec- 
tronics theory and practice: TV; FM; 
broadcasting; servicing; aviation, ma- 
rine, police radio. I8 -month course. 
Graduates in demand by major com- 
panies. H.S. or equivalent required. 
Begin January, March, June, Septem- 
ber. Campus life. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso. Indiana 

I 

TELEVISIO 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER ELECTRONICS 
RADIO SERVICING 

Television Servicing 
(Approved for Veterans) 

BUILDING AIRCONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17, MD. 

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 campus. 
Approved for Vets. Enter Sept., Jan., March, June. 

BACH. SCI. DEGREE IN 27 MONTHS 
Complete Radio Eng. courses TV, UHF, 
FM, Electronics. Also Mech., Civil, Elec., Chem 
Aero. Eng. 36 -mouth B.S. in Bus. Adm. (Gen. 
Bus., Acctg., Motor Transport Mgt.) . capable 

students faster. Prep courses. Write Jean 
McCarthy, Director of Admissions, for 
catalog and "Your Career in Engineer- 
ing & Commerce." 

2486 College Avenue, Angola, Indiana 

AUGUST, 1956 

No classes to attend. Easy spare -time train- 
ing covers big choice of subjects. Friendly 
instructors; standard texts. Full credit for 
previous schooling. Diploma awarded. 
Write now for FREE catalog t 
WAYNE SCHOOL Catalog HKE -7 

2527 Sheffield Ave., Chicago 14, Illinois 

RCA INSTITUTES, INC. 
A service of Radio Corporation of America 

350 West 4th St.. New York 14. N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

Write Dept. RE -56 for Catalog 

Can you afford not to get an 

F.C.C. LICENSE ? 
A commercial FCC license means higher pay, greater 
prestige, and job security. 

We train you for a first class FCC license in 12 weeks! 

Resident Classes or Home Study 
-Write or phone - 

GRANTHAM SCHOOL 
of ELECTRONICS, Desk 4 -D 

821 -19th Street NW 5910 Sunset Washington 6. D.C. OR Hollywood 28 
(Phone ST 3 -3614) (Phone HO 2. 

Blvd. 
. Calif. 
1411) 

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 Lab- 
oratories. 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. E -856. Approved 
for veterans. Free Placement Service. 

WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Los Angeles, Calif. 
Dept. E.856 
Mail me information obout training. 
Name 
Address 

RADIO 

TELEVISION 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 
ELECTRICAL ENGINEERING 

Bachelor of Science degree in 36 to 42 
months with a major in electronics or 
electrical power. 

ELECTRICAL TECHNOLOGY 
Engineering Technician certificate 
in 12 months in electronics, radio, or 
electrical power; 
Associate in Applied Science degree 
in 18 months in radio and television. 
TECHNICAL SERVICE 
Service certificate in 6 months in electric- 
ity; in 12 months in radio and television. 

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 JULY. SEPTEM- 
BER, JANUARY. APRIL 

Choose wisely - your 
future depends on it. Write 
for more information today! 

MILWAUKEE 
SCHOOL OF ENGINEERINGI 
Dept. RE -856, 1025 N. Milwaukee St. I 
Milwaukee 1, Wlstonsin I 
Send FREE career booklets on: 

Electrical Engineering Radio-Television 
Iam interested ln ............._................ _.............................. 

(Name of course) 
Name.............._..... _.............._........ -..- Age.- ._...,....._._. 

Address.......... _...._ ................................................ ........................_._.... 

City........ .._...._ ....................... Zone ...... .....State .....__.........._._ I 
Ifveteran, give discharge date..,........___ ............. 

Me -91 
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eOnly the 5 TOP QUALITY brands of, 

STANDARD 
BRAND TUBES 

AT SENSIBLE PRICES! 
Individually boxed First quality only 

Brand New 90 -DAY RETMA guarantee 

No private brands No rejects 

No rebrands or rewashed bargains 

Write for complete price list. 
Over 1000 tube types in stock. 

TRANSMITTING TUBE SPECIALS 
(Brand New Surplus) 

PR60A $50.00 803 
304TH 10.75 807 
3074 .80 807 W / 5933 
450TH 47.50 88G -A (RCA) 
]50TL 50.00 872A 

$ LOO 
1.20 
2.85 
1.25 
1.25 

2 COLOR TUBE CARTONS 
Keeps your tube stock neat. New 
safety partition prevents tube 
breakage. Distinctively lithograph- 
ed in glossy red and black. The 
most distinctive tube carton avail. 
able today. Minimum quantity: 100 
of any one size. Write for case lot 
prices. 

SIZE FOR TURK PER 100 
Miniature GAU8, etc 51.00 
GT 651.47, etc 1.25 
Large OT 183, etc 1.50 
Large O SUMO, etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or 
color. Otherwise same as above. 
Same high quality, same low 
prices. Specify "WHITE" when or- 
dering. When color is not stated. 
2 color cartons will be shipped. 

TUBE STACKERS 
White glossy. only. Ministaeker 
holds 10 Nino. tube cartons; "OT" 
stacker holds 10 "OT" cartons. 

SIZE PER EACH 
Ministaeker 11/2c 
GT 02 

STANDARD 

BRAND 

-"'"ss1111111/ 

SAVE on STACKERS. Either size only 51.25 per 100 
or $10.00 per ease of 1,000, F.O.B., New York! 

DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 

Max. 18VAC 38 VAC 54 VAC 72 VAC 130 VAC 
Amps. 14VDC 28 VDC 42 VDC 56 VDC 100 VDC 

1 51.35 $2.30 53.70 54.50 $7.40 
2 2.00 2.75 5.30 5.90 9.18 

21/213 2.90 4.10 5.75 7.85 12.70 
4 3.50 8.40 11.28 14.35 21.70 
8 3.95 7.70 12.75 17.30 29.65 

10 5.85 11.35 19.40 24.80 41.25 
12 7.20 14.25 22.00 29.75 43.85 
20 13.05 25.05 37.25 48.75 78.50 
24 14.2 28.75 44.50 57.65 81.00 

Complete line of new rectifier transformers, chokes 
and filter capacitors in stock at all times. May be 
ordered at same time as selenium rectifiers above for 
immediate delivery. Write for complete price list. 

We build other Selenium Rectifiers. 
Transformers and Chokes to your specifications. 

NEW RECTIFIER TRANSFORMERS 
1 Amp. S 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 

1 Amp. .1 Hy. 1.5 ohm S 4.95 
2 Amps. .04 Uy. .a.... .9 ohm 5.95 
4 Amps. .07 Hy. .6 ohm 7.95 

12 Amps. .01 Hy. .1 ohm 14.95 
24 Amps. .004 NY. .025 ohm 29.95 

FILTER CAPACITORS 
Capacity W. Voltage Each 

400 MFD (in cans. ne.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 

GET A U. S. NAVY 

SNOOPERSCOPE 
The Infra -red 

device that 

LETS YOU SEE 

IN TOTAL 

DARKNESS ! ! 

BRAND 
S160.00 NEW 

Write for details 

WRITE FOR "BARRY'S GREEN SHEET" 
ISSUED MONTHLY. FREE! 

TERMS: 25% deposit with order, balance C.O.D. All merchandise guaranteed. F.O.B. N.Y.C. 

BARRYELECORPNICS 
512 Broadway, Dept. RE, N.Y. 12, N.Y. 

Call Us Day or Night 
24 -NOUr Phone Servoce PhoRe: QE:I` sa000 0110 

120 

ADVERTISING INDEX 

Radio -Electronics does not assume responsibility for any errors appearing in the index below. 

Acro Products Co. 104 
Aerovox Corp. . 100 
Allied Radio Corp 15 
Almo Radio Co. 114 
Amphenol Electronics Corp 72 
Arkay Radio Kits Inc 90 
Audel Publishers 110 

Barry Electronics 120 
Belden Manufacturing Co 22 
Bell Telephone Labs. 26 
Benco Television Associates, Ltd 8 
Bendix Radio 110 
Blonder- Tongue Labs. 92, 93 
Brooks Radio & Television Corp... 89 

CBS -Hytron 23 
Capitol Radio Engineering Insti- 

tute 19 
Centralab Division of Gobe - 

Union 97, 99 
Cleveland Institute of Radio Elec- 

tronics 9 
Columbia Record Club 11 
Cornell -Dubilier Electric Corp 107 
Coyne Electrical School.. -.87, 109, 117 

Delco Radio Division of General 
Motors 81 

DeRo Electronics 90 
DeVry Technical Institute 7 
Dressner 107 
Dyna Co. 10 

Editions Radio 111 
Electro- Voice, Inc. 

Inside Back Cover 
Electronic Instrument Co. 

(EICO) 27, 28 
Electronic Publishing Co. 118 
Elgin National Watch Co 105 
E -Z Hook Test Products 109 

Fenton Co. 92 
Futuramic 111 

General Industries Co 14 
Gernsback Library Inc 112, 115 

Heald Engineering College 114 
Heath Co. 60 -67 
Hollywood Electronics 111 
Hudson Specialties Co. 117 
Hughes Research & Development 

Labs 108 
Hunter Tool Co. 88 

International Business Ma- 
chines 101 

Indiana Technical College 106 
Instxuctograph Co. 90 
International Electronics Corp. -_109 

Jazztone Society, Inc 117 
Jensen Industries 111 
Jensen Manufacturing Co. 79 

LMB 111 
Lafayette Radio 121 
Lektron Specialties 114 

MacKay Radio 107 
Mallory (P. R.) & Co., Inc 94, 95 
Merit Coil & Transformer Corp... 84 
Miller (Gustave) 116 
Moss Electronics Distributing..70 -71 

National Radio Institute 3, 13 
National Schools 5 
Newark Surplus Materials Co. 106 
North American Phillips Co., Inc 98 

Opportunity Adlets 117 
Oxford Electric 90 

Perma -Power Co. 109 
Phaostron Instrument & Elec- 

tronic Co. 91 
Pilot Radio Corp 102 
Precise Development Corp. 106 
Precision Apparatus Co., Inc 14 
Presto Recording Corp 113 
Progressive Edu -Kits Inc 86 

Quality Electronics 107 

Rad -Tel Tube Co 114 
Radiart Corp. 12 
RCA Institute Inc 21 
RCA Service Co 83, 103 
RCA Tube Division Back Cover 
Radio Products Co. 116 
Radio Receptor Inc 75 
Radio -Television Training 

Association 25 
Raytheon Manufacturing Co 18 
Rek -O -Kut Co. 105 
Remington Rand Univac 122 
Rinehart Books Inc 104 
Rockbar Corp. 80 

Sams (Howard W.) & Co., 
Inc. 17, 96 

Service Instruments Co 110 
Shure Brothers Inc 10 
Sonotone Corp. 76 
Sprague Products Co 85 
Stan -Burn Radio & Electronics - 116 
Sylvania Electric Products, Inc 16 

Teleparts Co. 109 
Telephone Co. 107 
Teletest Inc. 112 
Triplett Electrical Instrument 

Co. Inside Front Cover 
Tung -Sol Electric Co. 6 

Weller Electric Corp 24 
Winston Electronics Inc 20 

Xcelite Inc. 116 

SCHOOL DIRECTORY PAGE 119 
Baltimore Technical Institute 
Candler System Co. 
Grantham School 
Indiana Technical College 
Indianapolis Electronic School 
Milwaukee School of Engineering 
RCA Institutes, Inc. 
Tri -State College 
Valparaiso Technical Institute 
V.S.I. Television School 
Wayne School 
Western Television Institute 

Always mention you saw it in 
RADIO -ELECTRONICS 

When Answering Advertisements 

RADIO -ELECTRONICS 
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SENSATIONAL 
IN COMPLETELY WIRED 

L AFAYETTE ttS TEST EQUIPMENT 
V At.uL at LESS than the PRICE of KITS! 

LAFAYETTE SIGNAL GENERATOR NEW DOPoOCK'ET AC -DC VOM MULTITESTER Per volt Sensitivity on both DC and AC NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
INSTRUMENT OF SUCH ACCURACY AND QUALITY 

BEEN OFFERED AT SUCH A PRICE! 
FREQUENCY 120 KC TO 260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 
a quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of 120KC - 32OKC, 
320KC- 1000KC, 1MC- 3.2MC -11MC, 11MC -38MC and 
371íC -130MC all on fundamentals with calibrated harmonica C 

- from 120MC to 260MC. Selector switch gives instant choice 

0 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 
by special circuit design. Has a fine adjustment RF control. AF output is 2 -3 volts, AF input is 4 
volta 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. wt., 8 lbs. 
LAFAYETTE L5G -10 SIGNAL GENERATOR 22.50 

22.S 

NEW! 
LAFAYETTE CAPACITANCE -RESISTANCE TESTER 

WITH "IN -SET QUICK CHECK" 

COMPLETELY WIRED AND TESTED 

34.50 

TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 

DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MFD 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO S 
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 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts', open or intermittent while in cir- 
cuit-no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 

you choice of 26, 150, 250, 350 o: 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 141/2"L x 81/4"H x 5 "D. Shpg wt. 19 lbs. 
MODEL LC -4 NET 34.50 

160 um 3' METER 
1 % PRECISION 

RESIIST'ORS 
SILVER CONTACT 

SELECTOR SWITCH 

FULL SCALE RANGES 
DC Volts: 0.10; 0 -50; 0- 500; 0-1000 Volts - AC Volts: 0 -10; 0 -50; 0.500; 
OÓ Volts -DC Current; 

Resistance: e. 0.10E; 0. Meg - Decibels: -20 to + 22; +20 to 36 db (0 db 0.775 V) -Copozly; 250 mmfd to .2 ,e.fd -.005 mfd to 1 mfd- Oetpct R 0 -10, 0 -50; C-5 ° ̂ ses: 
volts 00; 0 -1000 

Best Buy in America! A very accurate and sensitive 
95 

O 
This Multitester is a complete instrument (not a kit) with 
high quality and sensitive 160 microamp volt on both AC and DC. p meter; 2000 ohm precision resistors, 3^ meter. Features selector 

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 41/4 "x81 /2 "xl s /e ". 
Complete with teat leads and batteries. Shipping weight 
4 lbs. 
RW -27A ............ 

.. Complete 7.95 

LAFAYETTE CAPACITOR -RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

COMPLETELY WIRED AND TESTED 
CHECKS All. TYPES OF CONDENSERS FOR 

21.50 INTERMITTENT C NDITION 
SHORTS OR 

DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO S MEGOHMS 

A stable and accurate bridge type circuit measures capacitance In 
4 ranges of .00001 -.005 MFD, .001 to .5 MFD, .1 to 50 MFD and 
20 to 1000 MFD. Two resistance ranges. of 100 -60,000 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 
corn -,re and etched panel. Operates from 110V AC. Size 93/s "L x 
71 /e "H x 51/4 "D. Shpg. wt. 10 lbs. 
MODEL LC -15 ........ NET 21.50 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 

19.9S LOOK 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 - 
amp; 0 -6; 0 -60; 0 -600 
Milliamps - DECIBEL: - 20 
to +17db (0db- 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 isa complete Instrument (not a kit). In ad- idition to its unusual sensitivity of 20,000 OHMS PER VOLT ON D.C. AND 10.000 OHMS 
extraordinary n 
PER VOLT 
extraordinary A.C., and the 

umber and scope of its ranges, it is packed with features that would make it cost at least twice as much if made in this country. Uses 1% precision resistors. silver contacts on selector switch. 35 ua 3" meter. Dependable, rugged and accurate. Even the test leads are heavy duty with high voltage insulation. Volt- age source required for low capacity range is 120V A.C., for high range capacity and inductance scale is 8V A.C. Attrac- tive plastic frost with metal bottom. Size 61/4 "x41 /4 "x2 t /2^. Complete with batteries and leads. Shipping weight 41/ lbs. RW- 30A._ .... ....... ._ .............. Singly. Each 19.95 
In lots of 3, Each 19.25 

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPED TONE ARM 
THE !FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 

PK -100 TRANSCRIPTION TURNTABLE 
New 3 -speed instrument to delight the connoisseur, is precladon engineered to provide dynamic balance and 
"wow -free" operation. A heavy -duty, constant speed 4 -pole induction motor has a variable speed control 
to permit instant adjustment of the individual speeds to within ± 7 % to compensate for power source 
voltage variations. The motor is freely suspended and isolated by shock -mountings to eliminate vibration 
transferral. The heavy, cast aluminum turntable is rim -driven and has an extra -heavy rim for smooth. 
effective flywheel action. Idler disengaged in "oft" position.. Meets professional standards for wow. flutter 
content, etc. Sise: 131/2" x 14" and requires 23/4" clearance above and 33/4" below motorboard. For 
110 -130V 60/50 cycle AC. Supplied with removable 3 -speed stroboscopic disc and 46 rpm adapter. 
Handsome hammertone gray finish. Shpg. wt., 20 lbs. 
PK -100 Net 49.50 

PK -90 VISCOUS- DAMPED TONE ARM 
This transcription arm assures dependable and atable operation, utilizing the "floating action" principle of 
"viscous- damping." The arm is supported at a single point by a pivot and jewel bearing having negligible 
friction. Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This 
damping control permits high compliance and negligible tracking error, and prevents damage to either 
record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove - 
jumping are likewise minimized. The tone arm accepts all records up to 16" and accommodates virtually 
all hi -fi cartridges by means of precisely engineered adapters winch simplify installation and provide proper 
stylus pressure. 
This tone arm is a quality companion to the PK -100 with matching finish. Shpg. wt., 21/2 lbs. 
PK -90 Net 19.50 

LAFAYETTE RADIO OEPT. JH 

100 SIXTH AVE., NEW YORK, N. Y. Write for FREE Bargain Packed Catalog! 

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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SPACE 
MAN... 
with a 
Brief Case 

Science has a new kind of space man these days. 
He carries a brief case. 

His mission is as new, as exciting and as challeng- 
ing as a trip to the moon. In many cases you'll find 
him on the team at Remington Rand Univac, one 
of the engineers or technicians who have given 
UNIVAC the title, 
"First in Electronic Computing Systems." 

Futures at UNIVAC are as unlimited as the space 
above. New facilities, fresh working conditions are 
being born each day at Remington Rand Univac. 
New members are needed for the team. This is your 
chance to establish the career every man wants. 
Write today. 

IMMEDIATE OPENINGS FOR: 
ELECTRONIC ENGINEERS - 
Must have degree and be ex- 
perienced in pulse circuitry, 
digital computers, or data 
processing equipment. 

SALES ENGINEERS - 
Must have scientific, engineet- 
ing or mathematical degree 
and be qualified to combine 
systems analysis, applicatiois 
and sales function. 

PRODUCTION CONTROL - 
Engineering degree preferred 
with 5 years' experience in 
Production Control Planning. 
To develop product program 
schedules and long range pro. 
duction plans. 

ALSO OPENINGS FOR - 
Physicists ... Programmers ... 

, Mathematicians ... Contract 
Administrators ... and many 
others. 

>. 

1111r-""r-IR.7r" 
ttttt...-t.wer Mil= =Va 

, ^ nsres:.aeme181i ..... 

Send Complete Resume to - 
Naomi. Zli.ivrnc 

DIVISION OF SPERRY RAND CORPORATION 

at any one of these four plant locations 
D. A. BOWDOIN FRANK KING 
Dept. PA -I0 Dept. NA -10 
2300 W. Allegheny Ave. Wilson Avenue 
Philadelphia, Pa. South Norwalk, Conn. 

J. N. WOODBURY 
Dept. SA -I0 
1902 W. Minnehaha Ave. 
St. Paul W4, Minnesota 

CAL BOSIN 
Dept. YA -I0 
315 Fourth Ave. 
New York City 

i 
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OFIT COMES BACK! 

(THE CARTRIDGE WITH 
JEWELED* PLAYING TIPS) 

CUT INVENTORY COSTS 

Power -Point Feplaces over 90% 
of All Popula- Phono Cartridges 

E -V Power -Point actually gives you more working 
capital by cutting, drastically, the number of differ- 
ent cartridges and different needles you need in stock 
to do an adequate replacement business. Power - 
Point alone replaces over 90% of all popular phono 
cartridges. You save valuable time, troublesome 
service calls ... you can replace Power -Point in less 
time than it takes to read this sentence ! Remember 
too, almost a million Power -Points are now in use, 
and the number is growing fast. Additional mil- 
lions will be demanded by the replacement market ! 

What is Power -Point? 
A nylon- encased unit combining ceramic 
cartridge and two jeweled* playing tips. A 
Power -Point cartridge can be changed in 
seconds, replaces virtually all popular phono 
cartridges, costs less than two needles alone. 
It has low inertia, superior tracking ability, 
wide range, low distortion, minimum needle 
noise and record wear. It is non - inductive, 
hum -free, unaffected by moisture or temper- 
ature. It actuates all changer mechanisms. 

*Superior synthetic sapphire or natural diamond. 

REPLACE CARTRIDGE 
AND NEEDLE IN SECONDS 

(Just Slip OW-Slip Ir) 

Four Power -Point Types, 
each $3.95 list 

Model 51 -1 (Red) : two 1-mil sap- 
phire tips. 

Model 52 -2 (Green) : two 2 -mil 
sapphire tips. 

Model 53 -3 (Black): two 3 -mil 
sapphire tips. 

Model 56 (Blue) :turnover mount- 
ed 1 -mil and 3 -mil sapphire tips. 

Three Mounting 
Mechanisms 

Model PFT -1 Power- 
Point Fixed Mount, 
50c list. 

Model PT -1 Power - 
Point Turnover 
Mount, $1.00 list. 

Model PT -2 Power - 
Point Turnunder 
Mount, $1.00 list. 

WRITE FOR COMPLETE INFORMATION ON ELECTRO- 

VOICE POWER-POINT SALES -AIDS, DISPLAY AND 
TECHNICAL SPECIFICATION SHEET W68. 

giee-Vt. 
C) z 

ELECTRO -VOICE, INC., BUCHANAN, MICHIGAN 
Export: 13 East 40th Street, New York 16, U.S.A. CABLES: AIRLAB 
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PICTURE TUBES 
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(Frames from the famous 

RCA "SILVERAMA Song" 

TV Commercial now 

showing on such top 

TV programs as 

Martha Raye, Milton 
Berle and the NBC 

Spectaculars in color!) 

SUPER -ALUMINIZED 
PICTURE TUBES 

M ilions of TV listeners see and hear about RCA's great super -aluminized SILVERAMA 

line on TV, radio -in Life, Saturday Evening Post, TV Guide -week in and week out. 

That's why your customers, who want the best, expect you to install SILVERAMA when 
their picture tubes need replacement. They've been told about RCA's "Advanced Tech- 
nique" Aluminizing, RCA's super -phosphors, RCA's pin -point focus electron gun -and 
they know there is a SILVERAMA made to fit virtually every make and model TV 

If you believe in making satisfied customers, just as RCA does, don't let 'em down. 
Install the tube that provides maximum light output and picture clarity -an RCA 
SILVERAMA. They'll be glad you did! 

PICTURE TUBES 
Radio Corporation of America Harrison, N.J. 
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