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 mutual conductance tube tester 
transistor checker 
germanium diode tester 
selenium rectifier tester 

MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER $199.50 

Here is the ultimate in a 
tube tester for today and 
tomorrow. A 4 in 1 value 
that checks for accuracy as 
the circuit demands depend- 
ing on the tolerance of the 
circuit. 
Model 3423 will give you no 
false readings to waste time. 
The patented circuit for the 
tube testing employs actual 

1 

MODEL 
341313...$79.50 
The first low priced 
tube tester to provide 

dual sensitivity for 
short test 

Triplett model 3413 -B 
combines provision 
for conventional short 
test (0.25 megohms) 
with high sensitivity 
leakage test (2.0 
megohms) - will test 
series string tubes 
without adapter. 
No one piece of 
equipment can do 
more for you. As the 
electronic field ex- 
pands your tube tester must do more. 
TRIPLETT TUBE 
TESTERS meet this 
demand. More heater 
voltages including 
3.15, 4.2 and 4.7 volts 
for 600 mill series string heaters. 
Quickly locating the 
bad tubes saves time. 
Tube sales can be a 
profitable business in 
itself. 

Burton brown, advertising 

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 (including 0 -10 variable). Micromhos 
scales read 0 -1800, 0- 6,000, 0- 18,000 and 0- 36,000. Leakage meas- 
ured directly on meter 0 -10 megohms. 
Quick development of new types of tubes can obsolete any tester 
tomorrow that does not have the multiple switching arrangement of 
Model 3423 which allows making any combination of tube connec- 
tions. Ask your parts distributor to demonstrate the many other 
extra features of this foremost tube tester.... Triplett automatically 
furnishes revised, up -to -date roll charts regularly if you promptly 
return registration card. (Included with tester.) 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON,OHIO 
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All Invitation ... 

To men who want to « go places" 

in TV SERVICING 
Find out about this NEW 

ALL -PRACTICE WAY 

of becomi ig a Professional 

TV SERVICEMAN 

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

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

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

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

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

Train at home easily, quickly, for TV's top servicing jobs. NRI's 

Professional Television Servicing course includes a 17 -inch picture 

tube and all other tubes and components to build a complete TV 

Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 

training, including all equipment, available now for a low intro- 

ductory price -under $200 on easy terms. 

HOW TO 

REACH THE 

TOP 

IN TV 

SERVICING 

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

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

Name Age 

Address 

City Zone ....State 
APIROYEO MEMBER NATIONAL HOME STUDY COUNCIL J 

OCTOBER, 1956 3 
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OCTOBER 1956, Vol. XXVII, No. 10 

i 
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Formerly RADIO (RAFT Incorporating SHORT WAVE (RAFT TELEVISION NEWS RADIO 6 TELEVISION 

EDITORIAL 
Electronics vs. Human Judgment - Hugo Gernsback 

AUDIO -HIGH FIDELITY 
34 Sound Bug (Cover Feature) - Charles Ray 
37 Loading Phono Pickups - Joseph Alarshall 
40 Long -Tailed Cascode Pair - L. B. Hedge 
42 Balancing Amplifier Output With Your VTVM - James P. Rodgers 
43 Background Noise Reduction in Tape - James A. McRoberts 
45 Variable Damping - Paul Klipsch 
46 Loudspeaker Impedance Measurements - Harold Reed 
48 Feedback From the Voice Coil - Norman Crowhurst 

WHAT'S NEW 
5I Pictorial Report of New Developments 

RADIO 
52 

53 
54 
56 

Flea -Power Transistor Transmitter - Joseph Chemof 
Conelrad - A Report 
Transistor Radios, Part V - I. Queen 
Three -Tube FM Receiver - Richard Graham 

TELEVISION 
5s TV Sets With Remote Control, Part II - Henry O. Maxwell 
61 Reducing Co- and Adjacent -Channel Interference - Edward M. Noll and Matthew \!anti 

TV Service Clinic - Conducted by Jerry Kass 
TV DX - Robert B. Cooper 
ITV Pulse Generator Techniques, Part III - Edward M. Noll 
New Color Sets Simplify Servicing 
Underground TV Master Antenna - Harry J. Miller 

RONICS 

63 
79 
84 
95 
98 

ELECT 
lot 

TEST 
107 
109 

Confused About Transistor Types? Part I - 
INSTRUMENTS 
Compact Audio- Frequency Meter - Elliott 
Transistor Checker for $1 - Edwin Bohr 

Paul Penfield, Jr. 

A. McCready 
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..................Circulation Manager 
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........Director. heultlind sale, 
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ABC 
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ON THE COVER 

(Story on page 34) 

Vic Damon and model Dixie Lee 

Clark with his Sound Bug at the 
Kansas City Airport to assist in cere- 

monies celebrating the opening of a 

new through service by one of the 

major airlines. 

Color original by Anderson Photo, 
Kansas City, Mo. 

NEXT MONTH: Hi -Fi Conversions Are Profitable! What to Do for Weak Video 

Associata Member of Institute of High Fidelity Mfrs., Inc. 

RADIO -ELECTRONICS. Dember. I:lir. Vol. XXVII. Nn. 10. l'nblì.hml Monday at \It. )Innis. III., by c,rn.bark Iublleanmsa, Inn. S,rnn,l -ria., niait Drioileaes lmllhoriierl 
t IT \lurrii. 1 1 1 . s'nul'right 1956 by errrs.hark Publication, 111. All malts res,evil mer l 'nit..rial. International and Pan -.\nterlean l'opyrlaht t 'omvrnt fops. SUBSCRIPTION RATES: r. S.. l'. s. ooam.a fan. and Canada. $::.:,11 for une orar: $6.00 for nvo s',sis: $0.00 tor 

, 

h 
r(Dhs Pan- U enuntre 

$4.110 *7.11 for tao years: $9.511 for Mire.. years. All nil a r nul nt ri,. $4.511 .y,at ; $5.111 for two peurs; $1 1.1111 for tree yen, SUBSCRIPTIONS: Address eo mvpondenm to Klrtronic., Suh.rrIDtion 4114 N. Wesley Ave.. Ave SIC. Morris. mil.. or 134 West 14th St.. New York 11. N. Y. N'l0n torderime hanse pieuse tarnish an uddress dnrll imat- .'..inn from r, nt wraiper. Allow One ninth for chan,. DE adders. GERNSBACK PUBLICATIONS. INC. Esecutive. Editorial and Advertising Offices. 134 West 14th Nt.. New York Il. X. Y. Trinil Alaon,t min 5-7755. Hugo Gernsback. llwl t'ulan of the !tourd: M. Harvey Gernsback. President: G. Allano, Secretary. BRANCH ADVERTISING OFFICE8 nl FOREIGN AGENTS list,,! un pane 1101. POSTMASTER: It undeliearable. 5,11(1 Fort 3578 to: 11.%1110- ELPATRONICS, 134 Wee titis St.. Nets York 11. N. Y. 'Trait,luu rk r, u.''red I'. S. l':1t. ami. 
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NATIONAL SCHOOLS 

ALL BRANCHES OF 

TELEVISION ELECTRONICSRADIO 

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 modern 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. 

w,Ì 
f ur 

ii 

*Registration applied tar 

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. 

96 

.e, 

MEMBER 

,`- 

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

RADIO. SEND COUPON NA \\ 
TODAY. 

i 

APPROVED 
FOR 

VETERANS 
AND 

NON-VETERANS 

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

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

IN CANADA: 811 W. Hastings 51., Vancouver, B. C. 

SO NATIONAL SCHOOLS -4. 
s,s'0 TECHNICAL TRADE TRAINING SINCE 1905 

Los Angeles, California 
ç, 

FREE! 

UN4 

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

OCTOBER, 1956 

YOUR FUTURE 

INU RADIO 

TELEVISION 

r 

(J 
,GET FAST SERVICE -MAIL NOW TO OFFICE NEAREST YOU!' 

1 
NATIONAL SCHOOLS, DEPT. RI: -Ian 

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

I 
LOS ANGELES 37, CALIF. OR CHICAGO 1, ILL 

Rush free TV -Radio "Opportunity" Book and sample 
I lesson. No salesman will call. 

I NAME __ 
_ 

_- BIRTHDAY 

ADDRESS 

ÌI 
CITY _ZONE. . STATE. 

VETERANS G..e Dore of D,charge 

5 
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and ALL 

phonomotor applications 

MODEL D -10 
4 -pole, shaded pole AC In- 
duction type for tape, wire 
or disc recorders 

MODEL RM4 

Single speed, 4 -pole motor 

MODEL DSS 

3- speed, 4 -pole motor 

On any job, large or small -from a single -speed 
nursery phonograph to a super -deluxe "hi -fi" 
instrument -you'll always be right if you follow 
the lead of America's foremost manufacturers and 
Specify GI phonomotors. GI is America's only 
complete line -the one source for every phono- 
motor need -with quality and dependability 
backed by over half a century of design leadership! 

Model SS3 - 
3 speed, 2 pole motor 
Model SS4 - 4 speed, 

2 pole motor 

CP. 
MODEL DR -2- speed, 
4 -pole motor 

MODEL AX 

Single speed, 2 -pole motor 

THE GENERAL INDUSTRIES co. 
DEPARTMENT G R ELYRIA, OHIO 

LOoK hat g01042owvics i 
n_store foryou in the Months ahead f 

HINTS ON TV TUBE TROUBLES SIMPLE TRANSISTOR SHORTWAVE 
By GI y Cyrus is k s r ein RECEIVER 

THE NEW MOTION -PICTURE SOUND By Joseph Braunbeck 
By Aaron Nadell IMPROVING SOUND IN AM RADIOS 

AUDIO TRANSFORMERS By Albert Stratmoen 
By Norman H. Crowhurst A HOME INTERCOM SYSTEM 

A SELF -CALIBRATING MARKER By John F. Millar 
GENERATOR SELLING EXTRA TELEVISION SERVICE 

By Richard Graham By Matthew Mandl 
The NOVEMBER Issue of RADIO- ELECTRONICS goes on sale October 25th at better parts distributers and newsstands 

SUBSCRIPTION RATES 
Two years $6.00 Three years S8.00 

154 West 14th St., New York I, N.Y. 

One year $3.50 
RADIO -ELECTRONICS 

8 

the 
Radio 

M ° ~1 month 
LeFF 
BLIND PBX OPERATORS will soon 
try out experimental electronic "eye" 
as an aid in operating private telephone 
switchboards. Weighing less than an 
ounce, the unit, developed by Bell Tele- 
phone Laboratories, consists of a tiny 
light- sensitive phototransistor which 
fits on the tip of index finger -it is the 
only piece of equipment that must be 
worn by the operator other than the 
standard operator's headset. 

When a call comes into the switch- 
board, a signal is heard and a lamp 
lights. When a blind operator hears 
the signal she runs her finger, with the 
eye attached to it, across the rows of 
lamps (see photo). On reaching the 
lighted lamp the phototransistor is ac- 
tivated and the operator hears a signal 
through her headset. The phone cord is 
then plugged into the jack associated 
with the lighted lamp, completing the 
connection. 

EDUCATIONAL TV NETWORK 
opened on a state -wide state -supported 
basis in Alabama. The nation's first 
such network was inaugurated by Gov. 
James E. Folsom as station WAIQ, 
channel 2, went on the air from Anda- 
lusia to complete the system. The other 
two -stations, WBIQ, channel 10, Bir- 
mingham, and WTIQ, channel 7, Mun- 
ford -have been on the air since early 
1955. The three stations now program 
to Ito' , of Alabama. 

THE SIGNAL CORPS is now using 
electronics in the form of data proces- 
sing equipment to supply its far -flung 
branches throughout the world. An 
IBM '705 computer and associated 
equipment installed at the Army Signal 
Supply Agency, Philadelphia, receives 
all requisitions for supplies, locates 
stocks in one or more of the four main 
Signal Corps supply depots, decides 

(Continued on page 12) 

RADIO -ELECTRONICS 
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THE PHILADELPHIA ORCHESTRA, 

EUGENE ORMANDY, 
51111 BOLERO NWSSY CLAII DE LUNE e U YALS1 CNABHEI ESPSIH 

PIMA IBM MAUS PORTS N CALL 

PORTS OF CALL e) 

MV FAIR LADY 

OF THESE SUPERB HIGH -FIDELITY 

12" COLUMBIA 10 RECORDS 

3 
FRANK SINATRA 

a1ATNOYEN 
SYMPHONY NO. I 
IN C MINOR, OP. 67 
MOZART 
SYMPHONY NO. 40 
IN 0 MINOR N. Sao 
THE PHILADELPHIA 
ORCHESTRA 
EUGENE ORMANDY, 
CONDUCTOR 

If you join the Columbia !P Record Club now -and agree 
to accept as few as 4 selections during the coming 12 months 

Only the Columbia 8 Record Club 
can make an unprecedented offer like this! 

''I III: KIN(; Ii1; SWING 

W AA( OUTS oaanvM 

1RHAPSODV 
!IN BLUE 

4 

1,0`,Ttii.ANF.T7. 
vd" CNuYia., 

1 Ports of Call 
Philadelphia Orches- 
tra, Ormandy, conduc- 
tor. 6 popular works - 
Bolero, Espana. Pa- 
vane. Escales, etc. 
2 The Volee 
Frank Sinatra In 12 
songs that first made 
him famous - Louer, 
Fools Rush In, etc. 
3 King of Swine: Vol. 1 

Benny Goodman and 
Original Orch., Trio 
Quartet. Riding Nigh, 
äoonglow -9 more. 
4 My Fair Lady 
Percy Faith and his 
Orchestra play music 
from this hit show. 
6 Mendelssohn: 

Violin Concerto 
Tchaikovsky: 

Violin Concerto 
Franceacatll. 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 & Cool 
Dave Brubeck Quartet 
In Love Walked In, 
The Duke -6 more. 
8 Levant Plays 

Gershwin 
3 works- Rhapsody In 
Blue; Concerto in F; 
An American !o Paris. 
8 Saturday Night Mood 
Dance music by 12 
bands -Jimmy Dorsey. 
Sammy Kaye. etc. 
10 Beethoven: 

Symphony No. 6 
Mozart: 

Symphony No. 40 
Philadelphia Orch., 
Ormandy, conductor. 
11 Mudo of Jerome 

Kern 
Andre Kostelanetz and 
his Orchestra play 20 
Kern favorites. 
12 Ambassador Batch 
European Concert Re- 
cordings by the great 
Louis Armstrong and 
his All- Stars. 

OCTOBER, I 

CONCERTO IN F 

- AN AMERICAN IN PARIS 

COD 

\ti.\IJI I.là(11I\ 
I I \IK( 

I LOVE PARIS 

/1\O FRANC'LX'.\ 1-CI 

YES! 
You may have, FREE, ANY 3 of these best -selling 

12" Columbia d records. We make this unique offer 
to Introduce you to the money -saving program of the 
Columbia ® Record Club ... a program that selects for 
you each month the greatest works in every field of 
music -performed by the worlds finest artists and bril- 
liantly reproduced on Columbia ® records. 

HOW THE CLUB OPERATES 
To enjoy the benefits of the Club's program and to 
receive your 3 records free -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 Club Magazine 
which describes the current selections in all four divi- 
sions. You may accept or reject the monthly selection 
for your division. You may also take records from the 
other Club divisions. This unique advantage assures you 

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 4 selections 
from the almost 100 that will be offered during the next 
12 months, and you may cancel membership at any time 
thereafter. The records you want are mailed 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 
you have fulfilled your membership obligation by pur- 
chasing four records, you will receive an additional free 
Bonus record of your choice for every two additional 
Club selectidns you accept. Bonus records are superb 
12" Columbia ) records -the very best of the world - 
famous Columbia e catalog -just like those shown here. 
Because you are given a Columbia fe record free for each 
two records you purchase from the Club, your membership 
provides the best buy in records -anywhere. 

Indicate on the coupon which 3 records you want 
free, and the division you prefer. Then mail the coupon 
at once. You must be delighted with membership or you 
may cancel without obligation by returning the tree 
records within 10 days. 

COLUMBIA (LP) RECORD CLUB 
165 West 46th Street, New York 36, N. Y. 

rt, .e. 

956 

r 

AMBASSADOR EATCH 

LORS 
Ar0.l iENM(: 

'MAIL THIS COUPON NOW!' 
COLUMBIA lt) RECORD CLUB, Dept. 470 
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 
Broadway, Movies, Television and Musical Comedies Jazz 

Each month you will send me the Columbia f I 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 obligation 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 tree Bonus record 
for every two additional records I purchase. If not delighted with member- 
ship, I may cancel within 10 days by returning all records. 

Name 
(Neese Print) 

Address ... 

(.10 Zone Stet. 
CANADA: Prices slightly higher, Address 11 -13 Soho St.. Toronto 2B 

If you wish to have this membership credited to an estab- 
lished Columbia Records dealer. authorized to accept 
subscriptions. please fill In the following informations 

Dealer's Name .._......... ._.._.... »...».».» »..._..».... 

Deoler's Address 2I 

rJ 
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GEARED 

DOWN Fweit Vtie 
IDEAL FOR RADIO -TV SERVICE WORK... DRILLS 

STEEL 

STONE 

BRICK 

CEMENT 

WOOD 

PLASTIC 

EVERYTHING 

PERFECTLY 

7Ze 04 Pede at?, Aee 
'/." is too small really, for most work -' /" is too big. This NI" is just right. Gearing 
down from high speed to 800 RPM under load, a speed suitable for all types of 
drilling, not only multiplies the usefulness of this drill, but also saves you money - 
because now you can use and reuse regular carbon steel bits - which burn up at 
higher speeds. Polishing, buffing, waxing, etc., go better too of this lower speed. 
Features of this big powerful new WEN Drill include GENUINE Ns" JACOBS GEARED 
CHUCK WITH KEY; UNIVERSAL 115 V. AC DC 2 AMP. MOTOR for ample power and 
torque; HELICAL GEARS for smooth, quiet operation 
and long life; STURDY HANDLE for maximum safety 
and convenience; 6 FT. CORD, rubber covered, heavy 
SIG LUSTROUS 

9", 
SILVER GRAY CASE; COMPACT DE- 

SIGN, length 9 ", height 6 "; LIGHT WEIGHT, only 3'/2 
lbs. - and many other features never before combined 
in a drill at anywhere near this price. A price that gives 
you a superb new 3/41" geared down, multi -useful power L I S T 
drill for the cost of an ordinary %" job. 

MODEL 707 

ROUNDS OUT THE WEN LINE OF HIGH GRADE -LOW COST 
ELECTRIC POWER TOOLS FOR HOME AND SHOP 

QM/44 -2X g ELECTRONIC SOLDERING GUNS -STANDARD A SPECIAL PURPOSE TIPS ELECTRIC SANDERS POIISNERS EEECTRI_ RAWER SAW A TABLE %' POWER DRILL 

= i 99 = 199 K .. :258 .. 4250 202 4303 -904 +SOS 4707 

` 
ou ,' 

1 

'7.95 KIT '9.95 '9.95 '12.95 '13.95 KIT 16.95 KIT 19.95 ' '29.95 '12.95 '26.95 
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YOUR DEALER HAS THEM OR CAN GET THEM FOR YOU 

WEN PRODUCTS, INC. 5808 
CNORT3WEST HI IS WAY 

(Export sales, Scheel International, Inc., Chicago) 
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HOW TO PASS 

Your FCC Commercial 

LICENSE EXAMS* 

GET YOUR FCC LICENSE 

We Guarantee* 
to train you 

until you receive 

Your FCC License 
* See Free Catalog for complete details 

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

Here's Proof: 
Name and Address License Time 

Walter Eggers, Pacific Grove 1st 12 weeks 

Paul Reichert. West Salem, Ohio 2nd 10 weeks 

Harold Phipps, LaPorte. Indiana 1st 28 weeks 

John H. Johnson, Boise City, Okla ... 2nd 12 weeks 

James Faint, Johnstown. Pa 1st 26 weeks 

(Names and addresses of trainees in your area sent on request) 

Cleveland Institute training results in job offers like these: 

Radio Operators & Technicians Electronic Technicians 
American Airlines has openings for radio 
operators and radio mechanics. Operators 
start at ß34.53 per month. Radio me- 
rhanie s salary up to 91.99 per hour. Peri- 
odic increases with opportunity for ad- 
vancement. Many company benefits. 

t'unvair Electronics Department: Radio 
and Radar Mechanics, Electronics Tech- 
nicians, and Junior Engineers are wanted 
for a special program on fire control de- 
velopment and installation. Beginning 
ratte: $305 and up. 

And our trainees get good jobs 
Electronics Technician 
"I am now employed by the Collins Radio Company as a Lab Tech- 
nician. (This job was listed in your bulletin.) I have used the infor- 
mation gathered from your course in so many ways and I know that 
my training with Cleveland Institute helped me a great deal to obtain 
the job." 

Charles D. Sindelar, Cedar Rapids, Iowa 

Airlines 
"I replied to the Job Opportunities you sent me and 1 am now a radio 
operator with Amerirau Airlines. You have my hearty recommenda- 
tion for your training and your Job -Finding Service.'` 

James H. Wright, Beltsville, Md. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE -96. 4900 Euclid Bldg., Cleveland 3, Ohio. 

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

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

Maw t0 
, SS 

MAIL COUPON NOW 

'II Monty Making 
FCC License 

Inlmmai,on 
91 

II Ijlllllllne 

19I 

fill 'IIlIII 

and get 
all 3 books 
FREE 

Member National 
Home Study Council 

Cleveland Institute of Radio Electronics 

Desk RE -96. 4900 Euclid Bldg., Cleveland 3, Ohio. 

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

Military 

Radio -TV Servicing 

O Manufacturing 

O Amateur Radio 

In what kind of work are you 

cow engaged? 

Name 

Address_ _ _ 
City 

Broadcasting 

Home Experimenting 

p Telephone Company 

O Other 

In what branch of Electronics 

are you interested? 

Age 

Zone Slat, 

Special Tuition Rates to Members of Armed Forces 

1 

1 

1 
I 
1 

1 

1 

1 

I 
1 

1 

I 

1 

1 

I 
I 
I 
I 
I 
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TUNG-SOL® 
TECHNICAL DATA 
BOOKS FOR 1956 

T -58 1250 pages -1000 tube types. 

ter 

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

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

ALL THE INFORMATION 
AT YOUR FINGER TIPS 

The new I95o lung -Sul LILL(run Tube 
Technical Data books are the most prac- 
tical set of reference books in the entire 
industry. They contain all the informa- 
tion you need for everyday use. Clearly 
indexed and streamlined for fast reading, 
they open flat for rapid on -the -job refer- 
ence. 
Ask your Tung -Sol supplier how you 
can get your set. 

TUNG-SOL ELECTRIC INC., Newark 4. N. J. 
Sales Offices: Atlanta. Columbus. Culver City. 
Dallas. Denver, Detroit, Melrose Park (111.1. 
Newark. Seattle. 

Miniature Sealed Beam 
Lamps Headlamps 

3 

Sanel 
I leslien 

Aluminized 
ees 

Spec ial 
euurpeu 

Semi,ondur lors 
Picture 

12 

sat 

Radio and 
I V tubes 

THE RADIO MONTH 

(Continued front page 8) 

which one is best situated for efficient 
service and prints a shipping order to 
be sent to that depot by telegraph 
"transceiver" the same day. More than 
6,000 orders for supplies from troops 
maintaining communications equipment 
throughout the world are processed 
daily. 

The equipment also reviews its stored 
information daily -a task that was 
formerly completed every three months. 
It prints recommendations for an aver- 

' age of 150 orders for replenishments 
of supplies daily. If stocks are not 
secured, it repeats the request daily 
till they are obtained. It also reviews 
daily any orders from troops for stocks 
not on hand at time of receipt of order, 
and prints shipping orders for such 
goods as soon as they are in stock. 

The Signal Corps expects large sav- 
ings due to closer control of supplies 
and possibility of carrying smaller 
stocks, which should result in reduced 
waste and loss. Even more important 
is the machine's tremendous reserve 
capacity, ready to be called on at any 
moment, thereby greatly increasing the 
Army's readiness for mobilization in 
the event of a national emergency. 

TRANSISTORIZED TV PICKUP sta- 
tion developed by RCA for spot news 
coverage and other TV field pickup 
applications weighs only 19 pounds. 
The unit consists of a 4- pound camera 
and detachable electronic viewfinder. 
The camera uses a tiny 1/2-inch Vidicon 
pickup tube no longer than a king -size 

cigarette. The back pack contains a 
synchronizing generator, battery power 
supply and a 2000 -mc transmitter. 

Camera and transmitter together use 
70 transistors, and the 1/a -watt trans- 
mitter can send signals to a base station 
more than a mile away. The batteries 
contained in the back pack can operate 
the equipment for 5 hours and may be 
recharged. Conventional, and heavier, 
tube -operated equipment provide ap- 
proximately 2 hours' operation. 

Recently unveiled was another min- 
iature (or subminiature) television 

(see photo) weighing only 10 
Announced by the American 

Color camera rubra ruba 
ounces. 

(Continued) 

Broadcasting Company, the camera, 
manufactured in \Vest Germany, is 4 

inches long and 2 inches in diameter. 
The camera tube is reportedly the 
smallest ever made, operating with a 
lens ', inch in diameter. Unlike the 
RCA unit above, this camera requires 
cable connection back to its home base, 
restricting. its mobility. 

Calendar of Events 
National Electronics Conference and Ex- 
hibition, October I -:3. Hotel Sherman, 
t' h ica co. 
Canadian IRE Show and Convention. Oc- tee 1 -3, Automotive 11111g., Exhibition 
Park, Toronto, Canaria. 
Second Annual High -Fidelity Concert - 
Demonstration. October :3, Carnegie Hall, 
New York. Ili. A. Urigas l 

1956 New England High- Fidelity Music 
Show, October 5 -7, Hotel 'Tuna ine, lb Is- 
UM. ?Liss. 
60th Convention of the Society of Motion 
Picture and T'<' Engineers, October 7 -12, 
Ambassador Hutall, Los Angelas. Calif. 
Miami High Fidelity Music Show. (Jeto- 
ber 12 -14, Hotel McAllister, Miami, Fla. 
RETMA Radio Fall Meeting. October 15- 
17. Hotel Sy rseuse. Syrne use. N. Y. 
New Orleans High Fidelity Music Show. 
October _.-,- Hotel Roosevelt, New Or- 
leans 

Second Annual IRE Professional Group 
Technical Meeting on Electron Devices. 
October .2(i, Shorehan Hotel, Washing- 
ton, D. C. 

1556 High Fidelity Show and Music Festi- 
val. November '2 5, Palmer House. Chi- 
cago, t RADIO ELECTRONICS will ex- 
hibit in Room 7461. 

Dallas High Fidelity Music Show, Novem- 
ber 16 -Ix, Hotel Adolphus, Dallas, Texas. 
Saint Louis High Fidelity Music Show. 
November .a 2, 2a, lintel Stigler, Saint 
Louis, Mo. 

TV SHIFT TO UHF was urged by Dr. 
W. R. G. Baker, RE'l'MA president and 
vice president of G -E. Stating that if 
we are to have nation -wide competitive 
television service we must make effec- 
tive use of the uhf channels, even if 
this ultimately involves having sub- 
stantially all television in the uhf 
spectrum, Dr. Baker indorsed the Fed- 
eral Communications Commission's re- 
cent action of considering a move to 
the uhf channels. 

Recognizing that it is natural for 
the FCC to wish to avoid such a drastic 
shift because of the 37 million vhf TV 
receivers now in the hands of the public, 
Dr. Baker said that "if such a move 
were made over a 7 -10 -year period, 
the economic loss to the public could 
be reduced to the absolute minimum. 

We are now entering the phase of 
volume introduction of color sets. It 
appears that if the transition to all - 

(Continaed an page 16) 
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Train for a secure career 
-not just another job! 

Success ahead for trained men 
only in Illibk#0. it) 

Radio -TV- Electronics 
Stop Dreaming! Start Planning! 

START YOUR CREI CAREER TRAINING 

AT HOME TO INSURE MORE INCOME! 

What would a 810 or $20 a week raise mean to 
you? Only one 810 -a -week raise will repay your 
investment in CREI training, and leave you a 
profit of 8200 or more the very first year! Your 
increases in pay thereafter are all pure profit, and 
you'll be prepared for many more promotions 
and pay raises in the future years of your life! 

WHAT YOU DO NOW -today, tomorrow, next week -will 
decide your success in the electronics field. Every day 
counts because the trained technicians are the ones who 
get the "plums" when promotions are handed out. How 
can you be sure to step ahead of competition, to earn more 
money, to get the position that carries more responsibility 
-and the pay that goes with it? The answer is contained 
in a CREI booklet called "Your Future in the New World 
of Electronics." 

ERA OF COMMUNICATION 

This is the era of Communication: aeronautical, marine, 
police and fire, industrial, land transportation. This is the 
era of defense orders and a manufacturing industry which 
last year alone sold billions of dollars worth of electronic 
equipment, which will top ten billion dollars (without 
military) this year. This is the era of electronic develop- 
ment, research, design, production, testing, inspection, 
manufacture, broadcasting, telecasting and servicing. This 
is the era of electronic careers- well -paid, interesting, and 
secure. 

PRACTICAL COURSES 

COLLEGE DEGREE NOT ESSENTIAL -- You don't have to be 

a college graduate to benefit from CREI's famed courses. 
You do have to be willing to study at home. You can do 
it while holding down a full time job. Thousands have. No 
matter what your level of electronics experience, CREI 
has a course for you. 

CREI's professional guidance is recognized all over 
the world. Since 1927 CREI has trained technicians; you 
find them in radio and television stations; you find them 
in electronics planning and manufacture; you find them 
everywhere and, generally, near the top. During World 
War II CREI trained men for the Armed Services. Lead- 
ing firms choose CREI courses for group training in elec- 
tronics (among them are United Air Lines, Canadian 
Broadcasting Corp., Trans -Canada Airlines, Douglas Air- 
craft Co., and Co'umbia Broadcasting System). 

THIS CAN BE YOUR BIG YEAR! 
Write today for this FREE BOOKLET. 
nation is reasonable, terms are easy, infor- 
mation is free. Fill out the coupon and 
mail it at once. 

AVAILABLE TO VETERANS UNDER GI BILL! 

FILL OUT AND MAIL TODAY- BEFORE YOU FORGET IT! 

Your work is under the 
supervision of a regular staff 
instructor who knows and 
teaches what industry needs. 
Training is accomplished on 
your own time, during hours 
chosen by you. 

KEY TO SUCCESS - As a 
graduate you'll find your 
CREI diploma the key to 
success in the entire field of 
electronics. At your service 
is the Placement Bureau 
which finds positions for ad- 
vanced students and gradu- 
ates. No short cuts are 
promised; no jobs are guar- 
anteed - but requests for 
CREI- trained personnel far 
exceed current supply. 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula 

Dept.1410 -C. 3224 16th St., N.W., Washington 10, D. C. 

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

describing opportunities and CREI home study courses in 

Practical Electronics Engineering. 

CHECK Practical Radio Electronic Engineering 
FIELD OF Broadcast Radio Engineering (AM. FM, TVI 

GREATEST Practical Television Engineering 

INTEREST Aeronautical Electronic Engineering 

Name Age 

Street 

City Zone State 

CHECK: Home Study Residence School Korean 
Veteran 

OCTOBER. 1956 

To help us answer your re- 
quest intelligently, please give 
the following information: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONIC 
ARE YOU MOST INTERESTED? 

13 
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THOUSANDS OF SERVICE DEALERS SAVE REPEAT CALLS 

MAKE MONEY EVERY DAY WIthB&K 

DYNA-Q!/ /K sóö 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

NET $10995 
Dyna -Quik 500. Easily portable in luggage -style carry- 
ing case. Size: 15% a t4' /, x 5'/, in. Weighs only 12 lbs. 
Has 7 -pin and 9 -pin straighteners on panel. 

Teats wen 95% 
OF ALL POPULAR TV TUBES * - IN SECONDS 
It's easy and profitable to check all the tubes in a 
TV set with DYNA -QUIK -on every service call. 
Cuts servicing time. Creates more on- the -spot 
tube sales. Saves repeat calls, protects service 
guarantee. 
DYNA -QUIK 500 measures true dynamic mutual 
conductance, completely checks tubes with labora- 
tory accuracy under actual operating conditions 
right in the home. 
Tests each tube for shorts, grid emission, gas con- 
tent, leakage, dynamic mutual conductance and 
life expectancy. One switch tests everything. No 
roll charts. No multiple switching. Makes com- 
plete tube test in as little as 12 seconds. Large 
4! -inch plastic meter shows tube condition on 
"Good -Bad" scale or in micromhos on scales cali- 
brated 0 -6,000 and 0- 18,000. Used in home or 
shop, DYNA -QUIK is a proved money- maker! 
including new 600 mil series tubes. 

Quickly spots and corrects picture tube troubles 
right in the home, without removing tube from 
set. Restores emission, stops leakage, repairs inter - 
element shorts and open circuits. Life test checks 
gas content and predicts remaining useful life. 
Grid cut -off reading indicates picture quality cus- 
tomer can expect. Eliminates tube transportation, 
cuts service- operating costs. Also saves money on 
TV set trade -in reconditioning. Earns dollars in 
minutes -pays for itself over and over again. 

Proved In Use by Servicemen Everywhere. 

See your BA K Distributor or send for facts 
on "Profitable TV Servicing in the Home" 
and Informative Bulletins 500 -104 -E. 

14 

9S NET $54 
Deluxe CRT 400. With 4' /, -In. plastic 
meter. Weighs only 5 lbs. Luggage style 
carrying case. Size: 11 s 7% x 5'. 
Also available in economy model CRT 
200 with 3 -in. meter at $39.95 net. 

B a K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

RADIO -ELECTRONICS 
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MONEYBACK GUARANTEE ON THE 

WORLD'S FINEST SERVICE DATA! 
Howard W. Sams will prove to you that 

PHOTOFACT will help you solve any service problem 

FASTER, EASIER, BETTER, MORE PROFITABLY 

GET THE PROOF... DO THIS NOW: 

'Ir 
Choose a "Tough Nut" 

Pick a set that's been giving you 
plenty of trouble -the tougher the 
test, the better the proof. Get the 
make and chassis number of the 
set... 

2. 
See Your Parts Distributor 

Look up the set in the Sams Index 
to PHOTOFACT Folders. In just 60 
seconds you'll find the applicable 
Folder Set. Buy it -take it back to 
your shop... 

3. 
Give PHOTOFACT the "Acid Test" 

With the proper PHOTOFACT Folder 
by your side, start solving your 
service problem... 

THEN, YOU BE THE JUDGE: 
If PHOTOFACT doesn't save you time, doesn't make the job easier and more 
profitable for you, Howard W. Sams wants you to return the complete 
Folder Set direct to him and he'll refund your purchase price promptly. 

TRY THE 
PHOTOFACT 

¡MONEYBACK OFFER NOW 

LEARN FOR YOURSELF HOW PHOTOFACT 

SAVES YOU TIME ON EVERY SERVICE JOB... 

HELPS YOU EARN MORE DAILY 

HOWARD W. SAMS, INC. 2205 E. 46th ST. INDIANAPOLIS, IND. 
OCTOBER, 956 15 
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210E 

330B 

3 NEW FEATURE. 

PACKED AMPLIFIERS! 

(Models 99C, 2J" 
plete amplifiers, 121C 
preampli fire) Color - 
marked Green Dot con- 
trols that make it easy 
for your family to operate 
your hi fi system . . . 

smartly designed mahoga- 
ny cabinets . , years 
ahead features that defy 
obsolescence . . that's 
H. H. Scott for '57, your 
best dollar investment. 
See for yourself! 

4 NEW SUPER -SENSITIVE TUNERS! 

(Models 3,10B, JJ1B AM -FM tuners; 311B, 3InB FM tuners) 
For the first time AM that gives you audio response beyond 10 kc 

. FM with new wide -band circuitry that makes drift a thing of the 
past ... AM -FM tuners equipped for Stereophonic (binaural) operation. 
That's H. H. Scott for '57. Hear for yourself! 

280 

2 COMPLETELY REDESIGNED 

POWER AMPLIFIERS! 

(Models 20. 28,0 Exclusive Dynamic 
Power Monitor on Model 280 affords full 
output on music, yet protects expensive 
speakers against burnout . variable 
damping controls for perfect speaker match- 
ing - new exterior styling . clean 
distortion -free performance typical of all 
H. H. Scott components. Judge for yourself ! 

ALSO SEE THE NEW 710A TURNTABLE 

Visit your dealer or write today 
for complete technical specs. 

H- H 
385 

Putnamt 

hic. 
Cambridge Mass. 

cations 
YoDi. 

ne on$Nçtaloa 
cott 

cotnAo 'loots 

Export Dept: Telesco International Corp., 270 Park Ave., N. Y. 17 

16 
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THE RADIO MONTH (Continued) 
(Continued from page 12) 

uhf is the ultimate solution, now is the 
time to begin the transition." 

SCOTT MELT, patent administrator 
for the Allen B. Du Mont Laboratories, 
died Aug. 9 of a heart attack, at the 
age of 49. A radio and television engi- 
neer for several radio stations in the 
South and Midwest, Mr. Helt joined 
Du Mont in 1944 as chief engineer of 
the TV network. 

Scott Helt was very well known and 
extremely popular in the electronic 
industry. He frequently lectured on 

television engineering and taught that 
subject at Columbia University. His 
book Practical Television Engineering 
is one of the standard works on the 
subject. He also wrote numerous articles 
for technical journals. He was a mem- 
ber of several electrical organizations 
including the Institute of Radio Engi- 
nears and the American Institute of 
Electrical Engineers. 

SEVEN NEW TV STATIONS have 
gune (in the air since our last report: 
KVIP Redding, Calif 7 
KUAM -TV Agana, Guam 
WBIR -TV Knoxville, Tenn 
WCYB -TV Bristol, Va 
KOTI Klamath Falls, Ore 
KVSO -TV Ardmore, Okla 
WAIQ Andalusia, Ala 

Two stations have left the air: 
WKNY -TV Kingston, N. Y 
KBMT Beaumont, Tex 

Canadian stations now total 36 with 
the addition of CHLT -TV, channel 7, 
Sherbrooke, Que. 

The total number of TV stations 
now operating in the U. S. and its 
territories is 483 (387 vhf, 96 uhf). 
This includes 22 noncommercial units, 
educational station WAIQ, above, be- 
ing the most recent. 

8 
10 

5 
2 

12 
2 

66 
31 

RADIO RESURGENCE is reflected by 
retail sales for the first 6 months of 
1956- 3,391,102 as against 2,429,018 
for the same period of 1955. The phe- 
nomenal increase was not restricted to 
any particular category. It included 
sales of table models, clock and portable 
sets and transistorized units but ex- 
cluded automobile receivers. During this 
same period TV retail sales fell off from 
approximately 3.2 millions in 1955 to 
2.8 millions in 1956. END 

RADIO -ELECTRONICS 
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free 
ALLIED'S 1957 
value - packed 356 -page 

CATALOG 

the only COMPLETE catalog 

for everything in electronics 

clio,aaá Maiteo*pett, 
Latest Hi -Fi Systems and Components 

Super -Value KNIGHT -KITS P. A. 

Systems and Accessories Recorders and 

Supplies TV Tubes, Antennas, Acces- 

sories Amateur Receivers, Transmitters, 

Station Gear Test and Lab Instruments 

Specialized Industrial Electronic Equip- 

ment Huge Listings of Parts, Tubes, 

Transistors, Tools and Books... 

F E A T U R I N G 

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

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

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

f.: '®ALLIED RADIO 
World's Lsrgest Electronic Supply House 

UMW 
OCTOBER 19 5 6 

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

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

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

lowest prices, guaranteed satisfaction.., 

send for the leading 
electronic supply guide 

117 Send FREE 356 -Page 1957 ALLIED Catalog 

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

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

I Name 

IAddress 

' City Zone.... State 

17 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NOW FOR BOTH 12" AND 8" SPEAKERS 
Correspondence 

Model TM 812 

A TINY GEM WITH MIGHTY PERFORMANCE 

AT AN UNBELIEVABLY LOW PRICE 

It is hard to describe "sound." The picture above gives a pretty good idea of what a 
TINY -MITE looks like, but what it sounds like ... that's not so easy. 

if we used words like "beautiful," "sonorous," "rich- bodied," you'd conjure up 
some sort of mental auditory response. But at best it wouldn't be accurate. You have 
to actually listen with your own ears to know what "sound" really sounds like. 
You'd have to look twice to believe that the magnificent sound produced by the 
TINY -MITE was emanating from an enclosure only 2I "h. x 151/2"w. x 12 "d. 

It's no trick to achieve good results with a large enclosure, but realizing the great 
need for limited space enclosures, we set ourselves the goal of producing the finest 
small enclosure possible.... This is it! 

JUST LOOK AT THESE FEATURES: 
I. The only cornerless-corner enclosure for both 
12" and 8" extended range speakers, employing 
highly efficient University horn.loadcd phase - 
inversion principle. 
2. Versatile design permits use in room and cell. 
ing corners or along flat wall. All exteriors, in- 
cluding the back, are beautifully finished, per. 
mining unlimited decorating possibilities. 
3. Construction equals the finest cabinetry. Full 
Y" wood used throughout. thoroughly braced. 

4. Supplied with mounting board cut out for 12" 
speaker; adapter for 8" speaker with ample space 
for tweeter opening is available. 
S. No more struggling to install speakers. Baffle 
board is easily removed at front of cabinet. 

The TINYMITE makes any speaker sound its 
best. Matching the superb quality of the TINY - 
MITE, University offers the largest selection of 
8" and 12" 2- and 3. way DifJaxials... to meet 
any budget requirement. Visit your favorite fii 
Fi center and listen for yourself. 

Mahogany ... $39.75 
Blond 42.25 

UNIVERSITY LOUDSPEAKERS, Inc., 80 South Kensico Ave., White Plains, N.Y. Unfinished 34.00 

LISTEN stuxás 6 4E, 

SAFETY PROGRAM 
Dear Editor: 

We wish to convey our sincere thanks 
for the fine publicity (Radio Month, 
August) given our safety project in 
Pittsburgh. We are hopeful that the 
national coverage by your magazine 
will alert the rest of the nation to this 
danger. 

As a follow -up, I wish to inform you 
that our committee also investigated 
the electrocution of a youngster who 
had the misfortune to make contact 
with a hot chassis and a grounded radi- 
ator. We are therefore adding one more 
point to our final recommendations: All 
TV receivers should have a safety in- 
terlock in the back which cannot be 
defeated by using a cheater cord. 

I wish also to state that Mr. Joseph 
Fay, battalion chief of our Fite Pre- 
vention Bureau, feels so strongly about 
our recommendations that he will try 
to have them placed on the agenda of 
the convention of the National Fire 
Prevention Bureau. Our feeling in this 
matter is that local associations, by 
performing public services such as this, 
will gain in stature. Again, thanks for 
the coverage. 

B. A. BREGENZER, 
Chairman, Public Safety Committee, 
RTSA of Pittsburgh, Inc. 

Pittsburgh, Pa. 

BASEMENT TECHNICIANS 
Dcar Editor: 

In the August issue of your very fine 
I 
magazine I ran across some bilge by 
H. M. Layden (page 14). I am a "base- 
ment technician," as Mr. K. M. Barbier, 
Jr., (same page) puts it. But I am also 
a college grad, having majored in 
electronics. I did not read Mr. Layden's 
beef with Mr. Wolfson but, whoever 
Mr. Wolfson is, I am on his side. 

Mr. Layden is probably doing poorly 
in his electronics endeavor and, like a 
lot of others in his status, is complain- 
ing about us basement technicians who 
do a good job and charge a reasonable 
rate. Most of us do not make a living at 
it -we have jobs' in electronics -but 
do it to make a small profit while pur- 
suing our favorite hobby. It's a shame 
that Mr. Layden did not broaden his 
electronic knowledge to a point where 
he could do the same. 

If Mr. Layden would learn more 
about radio and TV troubleshooting, 
he would be so covered with work that 
he wouldn't have time to complain 
about basement technicians . . . who 
are too busy counting their jobs to care 

(Continued on page 22) 
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You Can Train at Home for Good Pay Jobs in 

RADIO -TELE VISIO N 
Fast Growing Industry Offers Good Pay, Security, Bright Future 

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

. J 
J. E. SMITH 

Founder 

Find Out What Oldest and Largest Home 

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

You Learn by Doing -Get Practical 

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

Make $10-$15 a Week Extra 

Nothing takes the place of practical experience. 
As part of N.R.I. Servicing Course you build 
AC -DC Radio Receiver and Vacuum Tube Volt- 
meter shown below. Use them to make tests, 

Fixing Sets inYour SpareTime conduct experi- 
ments, get practical 

Soon after enrolling, many N.R.I. students experience. All 
start earning extra money fixing neighbors' equipment yours to 
radio sets. Many earn enough extra to pay 

,.equipment 

entire cost of course and provide capital to 
start their own full time Radio-TV business 
after getting N.R.I. Diploma. If you want a 
job with a future, find out how you can train 
at home for Radio-Television. Mail Postage 
Free postcard for Sample Lesson. See how 
practical it is to learn at home. Get 64 -Page 
Catalog, too. See equipment you get, out- 
lines of courses, facts about opportunities in e 
this growing field. Prices of N.R.I. Courses 
are low, terms easy. i S e e Other S i d e IIcj 

N.R.I. Training leads to good pay jobs like these. BROADCASTING: 
Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and 

Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi -Fi. 

SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone 
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN- 
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service 

^ Dispatcher, Airways Radio Operator. IN RADIO : Design Assistant, Trans - 

mitter Design Technician ... AND MANY OTHERS. 

N.R.I. TRAINED THESE MEN 
Thanks N.R.1. for Good Start 

"Right now I am doing 
spare-time repairs on 
Radios and Television. 
(;oing into full time 
servicing soon." C. HIG- 
GINS, Waltham, Mass. 

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

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

N.R.I. Started His Way up 
I was a cab driver earn- 

ing $35 a week. Then I 
enrolled with N. R. I. 
Now testerwith TV mak- 
er. ".1. H. SHEPHERD, 
Bloomington, Ind. 

es= aa- mn lUI VUI AM I\Y IVI ARU nVaa ata MEN 

WE PAY POSTAGE 

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

NATIONAL RADIO INSTITUTE, Dept. 
Washington 9, D. C. 

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

Name. Age is V \SO' 

F 

Address 

City Zone State 
Approved Member, Notional Homo Study Council 
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Practice Servicing- Communications with Kits of Parts N.R.I. Sends 

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

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

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

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

Radio-Television Can Give You 
a Good Job with a Future 

N. R.I. Graduates do Important Work - Get Important Pay 

Chief Engineer 
w th Station 

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

Paid for Instruments 
out of Earnings 

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

Has Own Radio -TV 
Business 

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

See Other Side 
FIRST CLASS 

Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

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

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts., N. W. 

Washington 9, D. C. 

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

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

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

Tested Way To Better Pay 
N.R.I. Training is practical, thorough. You get the benefit 01 
N.R.I.'s 40 years experience training men for success in Radio- 
Television. Most successful N.A.I. men start without any knowledge 
of Radio, many without a high school education. Find out what 
Radio-Television training can mean to you. Make a decisive move 
today toward becoming one of that select group --a Radio-TV 
Technician. Send for Actual Lesson and 64 -Page Catalog, both 
FREE. NATIONAL RADIO INSTITUTE, Dept. F, Washington, D.C. 

SAMPLE LESSON AND 
CATALOG 

BOTH BOTH I CUT OUT AND MAIL 
POSTAGE -FREE CARD 
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G TEACHING A GIANT TO TAKE SHORT STEPS 

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

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

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

veloped. at Bell Laboratories. The new 

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

Bell's present microwave systems - 
operating at 4000 megacycles - were 
designed for heavy traffic and long 
distances. The new system is designed 
especially for lighter traffic and shorter 
distances -up to 200 miles. Its traffic 

of Technology, leads the practical development of Bell's 
new 11.000 -mc. system. Components had to be developed 
to operate in a frequency band not previously utilized. 

capacity is extremely flexible. De- 

pending on traffic needs, the system 
can provide only one one -way or as 
many as three two -way broadband 
channels. Each two -way channel can 
carry 200 telephone conversations si- 

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

each direction along a route. The new 

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

valuable in providing additional tele- 

phone service and television programs 
for cities in remote areas. 

This is another example of how re- 

search and development t%ork at Bell 

Telephone Laboratories help the Bell 

Telephone System to serve you better. 

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

BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Merit 
I III> I I\ I . \ \I I. II I:I'LACEMENT. 

C 
sal 

FINE 
RADIO 
PARTS 

1 

t 

HVO-47 FOR EXACT REPLACE- 
MENT in ANDREA, ARVIN, 
DUMONT, HOFFMAN, KAYE- 
HALBERT, PACIFIC MERCURY, 
PACKARD BELL, SILVERTONE, 
STROMBERG- CARLSON, TECH - 

MASTER ... another in the com- 
plete Merit line of exact and 
universal transformers, yokes and 
coils. Merit is the only manufac- 
turer of transformers, yokes and 
coils who has complete produc- 
tion facilities for all parts sold 
under their brand name. 

Merit 
MERIT COIL & TRANSFORMER CORP. 
1127 N. ¢1. \11k .l . 11111 \G1, III. 11.1.. 
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CORRESPONDENCE (Continued) 
(Continued from page 18) 

whether he complains. Don't worry, 
Mr. Layden, if we do a bad job or over- 
charge we won't stay in business very 
long. 

So, on behalf of the many thousands 
of basement technicians who have for- 
got more about electronics than you will 
ever know, I wish you good luck in 
your climb to success. But climb, Mr. 
Layden, don't wait for the elevator! 

G. H. MULeoRD 
Hamilton, Ohio 

COLORDAPTOR ERROR 
Dear Editor: 

I have constructed and operated the 
Colordaptor described in your January 
and February, 1956, issues. The article 
stated that, when the wheel speed is 
slightly low, the gray bars go in the 
direction of the wheel's rotation. Just 
the opposite is true. The statement is 
incorrect and is sure to mislead others 
attempting to determine the highly 
critical gear ratio for proper wheel 
speed. 

I think you have a very fine elec- 
tronics magazine. 

Ross J. McDoN kr.n 
Searcy, Ark. 

FREE ENTERPRISE 
Dear Editor: 

The sentiments of Mr. A. W. Clement 
of Galion, Ohio, expressed in the cor- 
respondence column of your March 
issue, run counter to the best interests 
of service technicians. 

Everyone connected with our indus- 
try, from the manufacturer to the serv- 
ice technician, from members of tech- 
nical schools' faculties to editors of 
technical publications, all recognize the 
vital need for a code of ethics setting 
the standards for everyone engaged 
in this industry. This, alone, is sufficient 
answer to those who would let the 
inept, the untrained and the gyps, 
"continue without restrictions," as the 
gentleman from Ohio puts it. 

Anyone who would let competition 
alone set the tone of economic life is 
forgetting the sweat shops, the 84-hour 
week and the 20- cent -per -hour wage 
scale that beset us only a short span 
ago. This country of ours did not be- 
come great because of free enterprise 
alone. Other factors played a decisive 
role in her greatness. Concern for the 
common good was one of these. For 
without the mass purchasing power of 
the general public, to buy the goods of 
mass production, greatness for this or 
any other country would be just a word 
in the dictionary. 

I know, from personal experience, 
that many of these rugged individual- 
ist suffer from myopia and self- aggran- 
dizement. I know too that they consti- 
tute a very minute minority in our 
industry and their ranks are every- 
where declining day by day as enlight- 
ened self -interest continues to show us 
the reality of our situation. 

H. M. LAYDEN 
New York, N. Y. END 

cate .74 
áL roto ao)-r,óe 

NORELCO 

SERIES 

FULL RESONANCE 
TWIN -CONE 

SPEAKERS 

Norelco's twin -cone speakers are de- 
signed to meet the problem of high 
and low frequency dispersion in a 
single speaker. The large (heavy) 
cone is designed to produce good 
bass while the small (light) cone radi- 
ates higher frequencies. 
Eliminating operating inefficiency ex- 
perienced in multiple speaker cross 
over systems, Norelco's twin -cone is 
driven by a single voice coil- produc- 
ing a flat response with exceptional 
reproduction of transients. Based on 
economy and value any one of the 
Norelco FRS twin -cone speakers is 
your best choice. If your neighbor- 
hood dealer does not stock Norelco 
write direct to North American 
Philips Company, Inc. giving your 
dealer's name and address. 

ADD TO ... and improve any 
sound system with /$/ore /c0 

*FULL RESONANCE SPEAKERS 

Write today to Opt. 010 for brochures 
and prices of these unique speakers. 

North American Philips Co., Inc. 
100 E. 42nd 5 

New York 17, N. Y. 

RADIO -ELECTRONICS 
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TV Alignment Is Easy 

RCA WR -70A 
RF /IFi VF MARKER -ADDER 

PRICE... S97. 50,' with four coaxial 
cables for connection to sweep and 
marker generators, and to oscilloscope. 

...when you use the new 

RCA WIDE -RANGE MARKER -ADDER 

The RCA WR -70A Marker -Adder is designed for 
use in rf, if, and video sweep- frequency alignment 
of both color and black- and -white TV receivers. 
When used with alignment instruments such as 
the RCA WR -59C TV Sweep Generator, the WR- 
89A TV Calibrator, and an oscilloscope, the WR- 
70A produces narrow and distinct markers of 
high amplitude. Response -curve distortion is vir- 
tually eliminated, thereby simplifying trace -shape 
and frequency identification. 

Note these important features: 
Front -panel control provides instant choice of four 
different marker shapes, permitting use of type of 
marker best suited to response curve being observed. 

Eliminates distortion of marker or of the sweep curve 
by the marker due to overloading of the TV receiver 
circuits because the marker is added to the sweep - 
response signal after the sweep signal is taken out of 
the receiver. The marker signal does not go through 
the rf, if. or of channels of the receiver. 

Marker "suckout" by receiver circuits is eliminated 
-enables simple and precise alignment of traps. 

Provides very high -Q markers -high in amplitude, 
narrow in width. 
Front -panel control of marker shape, amplitude, and 
polarity; sweep -trace amplitude, and polarity- great- 
ly simplifies black- and -white or color -TV alignment 
procedure. 
Electron -tube regulator circuit for all B+ voltages 
provides steady trace display on CRO. 

user price (optional) 

SEE YOUR RCA DISTRIBUTOR FOR DETAILS...NOW! 

TEST EQUIPMENT 
Radio Corporation of America Harrison, N. J. 

FRONT PANEL SWITCH PROVIDES INSTANT SELECTION OF FOUR DIFFERENT MARKER SHAPES 

Narrow -bond marker Wide-band marker 
for S-curve observation for tuner alignment 

.21L. 
Negative -going marker Positive-going marker 

for trap adjustment for peak alignment 

OCTOBER, 1956 23 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


z 

We hit the target again ... 
with this new, modern version of the 
most wanted service -test instrument. 

Pyramid introduces the CRA -2 
Capacitor- Resistor Analyzer, a versa- 

. tile,. up -to -date, moderately priced test 
:instrument. The CRA -2 is the perfect 
tmulti- purpose analyzer for the tech- 
nician, serviceman and engineer, in 
industrial and military electronics, 
black and white, and color television, 
and all related. fields. 

The guesswork has been removed 
from circuit trouble shooting. When 
making leakage current measurements. 
the values are read directly from the 
meter while the rated operating volt- 
age is applied to the capacitor. A 
vacuum -tube ohmmeter circuit dis- 
plays accurate insulation- resistance 
values On the meter for many types of 
capacitors. The extended range cali- 
brated pdwes factor control ' permits 
power factor measurements of electro- 
lytic eapacitors rated as low as 6 volts 
DC working and as high as 600 volts 
DC working. This special "QUICK 
CHECK': circuit performs rapid "IN 

' CIRCUIT" test for short, open, inter - 
mittent 'high RF impedance and high 
power factor without removing or dis- 
connecting thè component from its 
operating circuit. 

FEATURES 

24 

Examine it today 

Being introduced by leading Electronic Parts Distributors 

PYRAMID ELECTRIC COMPA 
1 445 Hudson Blvd., North Bergen, New Jersey 

NY 

"Quick Check" in circuit test for Open Circuits. 
Short Circuits. Intermittents. High RF 

Impedance. High Power Factor. 

Speedily and'accurately checks: 
Capacitance. Power Factor. Resistance. 
Insulation- Resistance. Leakage Current. 

Precision meter for accurate readings of 
leakage current, applied voltage and 
insulation resistance. 

Combination Wien and Wheatstone bridge. 

Accurate vacuum -tube meter circuit. 

Parts of the highest quality are used. Wire 
and wiring meet military specifications. 

RADIO -ELECTRONICS 
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Electronics 
Boom Seen 

Need For Television 
Technicians To Rise 

RCA HEAD PREDICTS SALES 

BOOM FOR COLOR TV SETS 

VETERANS - - NON -VETERANS 

nto The Field That's Making Headlines 
All over the nation the Television- Radio -Electronics industry is making News - 
News that means opportunity for YOU. You can cash in on the headlines. 

WILL TRAIN YOU AT HOME FOR A TOP -PAY JOB IN TELEVISION 

I will prepare you for a spot in America's fastest -growing industry. You can 

become a trained technician in your spare time without giving up your p nt 
perience needed 

..-..... e._t..._ 
la* .0 r..p tr 

LEARN BY DOING 
(rL- 

.~ew::. 

As part of your training I give you the equipment you 
reed to set up your own home laboratory and prepare 

for a top -pay job or set up your own business. You build and keep on 
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 o Super -Het Rodio Receiver, AF -RF Signal Generator, 
Combination Voltmeter- Ammeter- Ohmmeter, C -W Telephone Transmitter, 
Public Address System AC -DC Power Supply. Everything supplied, including 
all tubes. 

I STUDY NEWEST DEVELOPMENTS 
I 

My training covers all the lotest developments in the fast -growing Television- 

Radio- Electr 

TRANSIST 

1. Radio, 

2. FM -TV T 

Y- learn about FM - RADAR - COLOR TV - 
I CHOOSE FROM THREE COMPLETE COURSES 

covering oil phases of Radio, FM and TV 

v 

Cou 

ourse 

training 

EARN WHRE -TU[T LEARN 
Almost from the very start of your course yon can earn extra 

nony by rpoiring sets for friends and neighbors. Many of 

ny students earn up to 525 a week . - . pay for their entire 

.rainin- with spare time earnings . .. start their own profit 
business. 

send you my n w 40.paw book. 
w fo Molt. Money in Telvisio 
oElectronics," a Free sample t.s. 
and other lit.rotut showing how 
whet you can pot o top-par lob erience neede. 

in radio required. 

3. TV Cameraman and Studio Technician Course - advanced training for men 

with Radio or TV training or experience. 

MAIL THIS COUPON TODAY! 

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! 

Ahr you Finish your hors 1 or 2 

you can Nov. two weeks, 50 hours, of intensive Lab work on 

modern Ictronic equipment of our associate resident school. 

Pierce School of Radio & Television. THIS EXTRA TRAINING 

IS YOURS AT NO EXTRA COST WHATSOEVER! 

FCC COACHING COURSE 
Important for BETTER -PAY JOBS requiring FCC License! You 

wet this training AT NO EXT 

FCC -licensd technicien.. 

VETERANS 
My School fully approved 
to train Veterans under 
new Korean G. I. Bill. Don't 
lose your school benefits 
by waiting too long. Write 
discharge date on coupon. 

Radio -Television Training Association 

Mr. Leonard C. ten., President 
RTTA , 
Dept.R -10C, 52 East 19th Street, New Yo-k 3, N. Y. 

Dear Mr. Lone: Send me your NEW FREE BOOK, FREE , 
SAMPLE LESSON, and FREE aids that will show me 

how 1 con make TOP MONEY IN TELEVISION. I under. 
stand I am under no obligation. 

(PLEASE PRINT PLAINLY) 

Nome 

Address 

Gtv 

Age 

I AM INTERESTED IN: 

Redie.FMTV Technician (pone 

su-iv Technitian (eeme 

TV Cameramen d Stud., 
technician (eerie 

OCTOBER 1956 

Zone Slot* 

VETERANS! 
Write discharge date 

milaumummmilmmaii 
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cabìnart 
That's right! Now you can 
buy a loudspeaker enclosure 
in kit form whether you are 
a do- it- yourselfer or a 
don't- do -it- yourselfer. No more 
messing with shellac, furniture 
stain, varnish, wood putty, 
rags and the rest of the gookum 
... this time you really need 
only a screwdriver to assemble a 
superb piece of cabinet -work 
with that supremely professional 
"CABINART" finish. Each enclosure 
comes with every outside piece pre- finished 
in beautiful hand- rubbed korina or mahogany 
veneers. The assembled kits are absolutely 
indistinguishable from their world- famous 
factory -assembled "CABINART" 
counterparts. Best of all, the money you 
would otherwise spend on finishing 
tools and materials more than makes up 
the price difference between a 

pre -finished kit and an unfinished kit. 

Model PFK -120 /150 
(pfK= Pre -Finished Kit) 
Pre -finished kit version of the REBEL 4, 
Paul Klipsch- designed CABINART corner horn 
for 12" or 15" speaker systems, 
PFK -120, for 12" woofer drivers: 
Shipping Weight 42 lbs... $48.00 net 
Model K-12, unfinished kit ._.._.........._.$36.00 net 
Model KR-4/12, factory-assembled 
and finished version of same $69.00 net 
PFK -150, for 15" woofer drivers: 
Shipping Weight 48 lbs.. _.$58.00 net 
Model K -15, unfinished kit $42.00 net 
Model KR -4/15, factory -assembled 
and finished version of same $87.00 net 

pre -finished Kits! 

Model PFK -300 
(pfK = Pre -Finished Kit) 
Pre -finished kit version of the 
REBEL 3, CABINART's famous 
Klipsch- designed corner horn for 15" 
speaker systems. Response down 
to nearly 30 cps. 

Shipping Wt. 61 lbs. $72.00 net 
Model K -3, unfinished kit version 
of same ....... .........__.._.._..._..._....._ $49.50 net 
Model KR -3, factory -assembled and 
finished version of same......$99.00 net 

Model PFK -500 
(pfK= Pre -Finished Kit) 
Pre- finished kit version of the REBEL 5, 
the extra- compact CABINART corner horn 
designed by Paul Klipsch for 8" 
and 12" speaker systems. 

Shipping Weight 34 lbs. $36.00 net 
Model KR -5, factory -assembled and 
finished version of same... .......... .. ..$48.00 net 
Model K -5, unfinished kit 
version of same $24 00 net 

Model P- 610/630 
Pre- finished versions of the 

CABINART Model 61/63 kits (folded 
corner horns) for 12" and 15" 

speakers, respectively. 
P -610, for 12" speakers: 

Shipping Wt. 39 lbs...... $25.95 net 
Model 61 Unfinished kit 

version of same......... $19.95 net 
P -630, for 15" speakers: 

Shipping Wt. 39 lbs... $29.95 net 
Model 63, unfinished kit 

version of same........ $23.95 net 

pfK 
26 

Cabinart ...and don't forget - 
CABINART can supply you with 16 other hi -fi kits, 29 kinds of equipment 

cabinets, 4 matched speaker systems and 20 different hi -fi accessories. 

Write For Complete cabinart'57 Catalog c a b i n a rt 
CABINART FURNITURE IS MANUFACTURED BY 6 & H WOOD PRODUCTS COMPANY, 99 NORTH 11 ST., BROOKLYN 11, N. Y. 

RADIO -ELECTRONICS 
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Ask your Sponsoring Bonded Raytheon Tube Distributor about "Operator 25" and the 
many other important advantages of being a Raytheon Bonded Electronic Technician. 

RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Roy Tube Operations 

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

all these 
Ç 

ductor Diodes, Power Rectifiers and Transistors. Nucleonic Tubes, Microwave Tubes 
exceancoe in atafiewcie 
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y .. 

For other features and new popular price, see your hi -fi dealer or write Dept. RK -16 

'ö° ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y. 

Another reason why today's fastest 
selling high fidelity record changer is ee-a4AVV-49- 

* Jam-Proof - 
safety clutch feature 
prevents damage even if tone arm is 
moved or held during 
change cycle. 
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RCA offers you the 

finest 

- at 
0011' 

Rt 
V Et5tvd 

y Corr:ftn= trontcs 

osov 
fSs:,ston 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

SEND FOR THIS FREE 
BOOK NOW! 

CJ 
RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREE/ NEW rORK14, N.Y. 

O C T O B E R 

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 -106, 

350 West Fourth Street New York 14, N. Y. 

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

Name 

Address ... 

City 

Picora Print 

Zone State 

VETERANS 

KOREAN G -1 

Check here 

P1550 

n 
L -c 
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the specs are the proof ... 2 more BEST BUYS by 
/ E/CO 

I 
.ruMSC COwvCIAMCI ansn w asM 

NEW! DYNAMIC CONDUCTANCE 

Tube & Transistor Tester #666 
COMPLETE WITH MATCHING PROTECTIVE STEEL COVER AND CARRYING HANDLE 

KIT $69.95 WIRED $109.95 
Speedy, simple operation, close simulation of actual tube operating conditions. 
unexcelled thoroughness, sensitivity and accuracy of test, excellent electrical 
and mechanical design -these are the superb advantages of the #666. 

APPLICATIONS: Ideal for COLOR AND MONOCHROME TV servicing: Tests 
all receiving tubes including 4, 5, G and 7 -pin, octal, 'octal. miniature 7 and 
9 -pin, subminiature 5, 6, 7 -pin lin-line base) and 8 -pin (circular base) receiving 
tubes, many small transmitting and special- purpose tubes, voltage regulators, 
cold- cathode rectifiers, electron -ray indicators, and ballast tubes. Tests TV 
picture tubes with accessory adaptor. Tests n -p -n and p -n -p transistors. 

Filament switch provides selection from 20 filament voltages: 
adequate for all older tube types in use as well as for the new 
600, 450 and 300 ma series strim: tubes. 
Line voltage may be read directly off the dial of the line -adjust 
rheostat on the panel with good accuracy. 
Rollchart is extensive, up -to -date, and includes settings for all 
new series string type tubes. 
Exceptional control accuracy makes possible a very easy 
method for developing accurate test settings for new tube 
types before such data is published on a new rollchart. Snap - 
in rollchart windows for easy entry of new test data. 
Power: operates from 105 -130 volts AC line, 50/60 cps. Pro- 
vided with pilot lamp and fused for safety. 

PHYSICAL SPECIFICATIONS 
Components specifically selected for ruggedness in day- after- 
day servicing. 
New gear -driven rollchart mechanism is easily assembled, pro- 
vides smooth trouble -free operation. Snap -in windows permit 
settings for new tubes to be entered on rollchart without 
disassembly. 
The 10 Individual element push -buttons are ganged on one 
easily- mounted assembly through which they are interlocked 
mechanically and interconnected electrically to simplify 
mounting and wiring and assure safer operation. 
The 10 SIX -position lever switches plus the two lever switches 
for meter shunt, and plate. screen. and range of grid voltage 
selection, are all ganged together to form one quick mounting 
assembly for not only very rapid settings but easier wiring for 
the kit constructor. 
The only internal adjustments in this tester are two calibrat- 
ing rheostats for the line adjust and leakage measurement 
circuits. All the equipment required to calibrate the tester is 
one voltmeter of any type. 
The "Tube Merit" Switch, through which plate, screen, and 
grid voltages are applied to the tube under test, is of the 
spring -return type to eliminate the possibility of damage to 
the tube tester by continuous operation of a defective tube. 
Deep- etched, heavy gauge, brushed satin aluminum panel; 
41i: ", 200 ua D- Arsonval meter movement. in clear lucite case; 
rugged grey wrinkle steel carrying case with matching steel 
cover and carrying handle for easy portability. Dimensions: 
12" x 15" x 6 ". Weight: 20 lbs. 

ELECTRICAL CHARACTERISTICS 
TRANSISTOR TEST: Dependable industry- approved two -step 
test on both n -p -n and p -n -p transistors, using internal dc 
power supply: (1) leakage measurement of collector current 
and (2) direct reading of current amplification factor or Beta. 
Saves you the cost of a separate transistor tester. 
DYNAMIC CONDUCTANCE TUBE TEST: Composite indica- 
tion of mutual conductance (Gm I. plate conductance ( GO and 
peak emission capability. Test accuracy is assured by the fol- 
lowing: 

Multi- circuit lever switch for speedy simultaneous selection 
of any one of 4 combinations of 3 plate, :i screen and 3 
ranges of control grid voltages. 
Grid voltage variable over each range with a 5% accurate 
wire -wound potentiometer. 
5 ranges of meter sensitivity using 15. carbon -deposited 
shunts and 5c1 accurate wire -wound meter range poten- 
tiometer. 
200 uca meter provides unusual sensitivity for checking 
tubes with low cathode current. 
Rectifiers tested near maximum rated current for extra 
accuracy. 

Leakage Test: Direct- reading of inter -element leakage in 
ohms. with these features: 

Sensitive 200 un meter permits accurate readings up to 20 
megohms. 
D(' leakage test voltage always applied in correct polarity 
to eliminate emission effects from readings. 
Accurate heater-Cathode leakage readings achieved by iso- 
lation of heater and cathode from remaining tube elements 
during test. 
10 push -button switches permit rapid insertion of alternate 
tube elements in leakage test circuit. 

Each active tube element can be individually connected to any 
of the following busses; plate voltage, screen voltage, grid 
voltage filament voltage, ground (cathode and filament re- 
turn), no connection. 
Multi- section tubes have each section individually tested by 
rapid push- button selection --while all sections are simul- 
taneously drawing full -rated current ... Pentodes are tested 
as pentodes, with no "lumping together" of tube elements. 

too ore 

rv.IM 1161N r,aIMAEd M MuMa 

NEW! TV -FM SWEEP GENERATOR 
AND MARKER rr 368 

KIT $69.95 WIRED $119.95 

The most highly perfected service instrument of this 
type presently being offered in either kit or wired form 
at ANY price! 
For accurate alignment of FM, TV Monochrome and 
Color sets; all RF, IF and oscillator stages, including 
intercarrier; all sound and video traps. High RF output 
for alignment of boosters, tuners, and other RF circuits 
without need for additional amplification. 

30 

Outstanding ease and accuracy- in alignment. Entirely electronic sweep 
circuit with accurately biased increductor provides superb linearity 
on both sides of center frequency. Newly- designed AGC circuit auto- 
matically adjusts oscillator for maximum output on each band with 
minimum amplitude variations. Resonance -free RF choke eliminates 
"suck -out" points anywhere in the RF spectrum. Sweep generator 
range 3 -216 me in 5 OVERLAPPING FUNDAMENTAL BANDS. Sweep 
width continuously variable from 0 -3 nie lowest maximum deviation 
to 0 -30 me highest maximum deviation. Variable marker generator 
range from 2 -75 me in 3 FUNDAMENTAL BANDS plus a calibrated 
harmonic band (60 -225 inc). Variable marker calibrated with Internal 
crystal marker generator. 4.5 me crystal included. External marker 
provision. Edge -lit hairlines eliminate parallax. Double pi line filter. 
Output impedance 50 ohms. Continuously variable separate marker 
size control. 4 -step decade "coarse" and continuously variable "fine" 
attenuators for both sweep and marker output together. Complete 
2 -way blanking eliminates return trace. Narrow range phasing control 
for accurate alignment. Cables included: output, scope horizontal and 
compensated scope vertical cables. 

RADIO- ELECTRONICS 
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NEW COLOR and Black -& -White 
LAB & TV 5" OSCILLOSCOPE =460 

KIT $79.95. Wired $129.50 
The FINEST professional 5 inc s:idc 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- 
tures not found in scopes up to several times its 
price, kit or wired: 
VERTICAL AMPLIFIER direeteoupled (DC) 
thruout to eliminate 1f phase shift; push -pall 
thruout for negligible distortion; Kfollowrr coup- 
ling between push -pull pentode stages for extended 
h -f resp. (minimizes h -f phase shift, extends use. 
ful resp. to IU mc); full -screen undistorted vert. 
deft; 4 -step freq- compensated decade step attenu 
ator up to 1000:1. SWEEP CIRCUIT: perfectly r linear sweeps, 10 cps - 100 kc (ext. cap. for down y to 1 cps); pre-set TV vert. & hoe. positions (30 & 

T 7875 cps); automatic sync. ampi. & limiter cliff'. 
instes sync amplitude adj. PLUS: direct or cap. 
coupling; bal. or unbal. inputs; edge -lit engraved 
lucite graph screen; dimmer; anti -glare filter; 
bezel fits std photo equips. 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 rms mv/in. Built -in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank - 

ing. Iu.iant, driftfree fullscreen vert. positioning & 2X full -screen hor. 
positioning. Bal., cal.. astig. adj. externally accessible. 5L'P1 CRT, 
2 -6AU8, 2 -6CB6, 112AU7A, 2 -636, 1 -6AX5, 1IV2. Deep -etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy 
building at home with no special equipment. 13" x 81/2" x 16 ". 30 lbs. 

SCOPE DIRECT PROBE rPD: KIT 52.75. Wired 53.95. Eliminates stray - 
pi: k- up S signal reradiation. 
SCOPE DEMODULATOR PROBE' =PSD: KIT S3.75. Wired 55.75. Dcmodu- 
Lurs a ?I t an ic:s between 150 kc and 250 mc. 

SCOPE LOW CAPACITY PROBE 1. PLC: KIT 53.75. Wired 55.75. For signal 
tracing in high frequency, high impedance & wideband 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 ipai pend.) 

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

time -+user! Only 1 probe performs all func- 
tions -a half-turn of probe-tip selects DC or 
AC -Ohms. 
The new leader in professional peakto -peak VTV Ms. 
Latest circuitry, high sensitivity & precision. wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. 41/2" meter, can't -burn- 
out circuit. 7 non-skip ranges on every function.4 
functions: +DC Volts, -DC Volts, AC Volts, Ohms. 

Uniform 3 to 1 scale ratio for extreme wide- 
range accuracy. Zero center. One zero -adj. for all 
functions & ranges. 1% precision ceramic multi. 
plier resistors. Measure directly peak-to-peak 
voltage of complex & sine waves: 0.4, 14. 42, 140, 
420, 1400, 4200. DC /RMS sine volts: 0 -15, 5, 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 

probe, & 250 mc with l'RF probe). Ohms: 0.2 ohms to 1000 megs. 
12AU7, 6A1.5, selenium rectifier; xfmr- operated. 81/2" x 5" X 5 ". Deep- 
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 lbs. 

New! DELUXE PEAK -to -PEAK VTVM #249 
with 71/2" METER a UNI -PROBE !pats pend.) 

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

VTVM RF PROBES #PRF -11 or PRF -25: 
KIT 53.75. Wired 54.95. Accuracy ±10%. Use with any 
1I or 25 megohm VTVM. 
VTVM NV PROBE #HVP -2: Wired 54.95. Complete 
with multiplier resistor. Measures up to 30 kv with 
any VTV\! or 20,000 ohms /volt VOM. 

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 5'- i deran ge, stable generator - better t.duc then genera- 
tors selling at 2 or 3 times its cost! Ideal for: IF -RF alignment, 
signal tracing & trouble-shooting of TV, FM & AM sets; mar- 
ker gen.; 400 cps audio testing: lab. work. 6 fund. ranges: 
150.400 ke, 400.1200 kc, 1.2.3.5 me. 3.5.11 mc, 11.37 me. 
37.145 mc; 1 harmonic band 111 -435 me. Freq. accurate to 
=1.5 %; 6:1 vernier tuning & excellent spread at most import- 
ant alignment fregs. 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. 
0.50Ì by 400 cps Colpitts ose. Variable gain ext. mod. ampli- 
fier: only 3.0 volts needed for 30% mod. Turret -mounted 
coils slugtuned for max. accuracy. Fine & Coarse (3step) RF 
attenuators. RF output 100,000 uy; 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, 12ÁV7. selenium rectifier; xfmroperated. 
Deep -etched satin aluminum panel, rugged grey wrinkle steel 
cabinet. 8" x 10" x 43.í". 10 lbs. 

COMPLETE 
with Preamplifier, Equalizer and Control Section 

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

KIT $49.95. Wired $79.95 
A low -cost, complete- facility amplifier of the highest quality 
that sets a new standard of performance at the price. kit or 
wired. Every detail, down to the etched, brushed solid brass 

control plate. is of the fine quality EICO is famous for. 
Rated power output: 20 watts (34 w peak). IM distortion (60 
cps: 6 kc /4:1 ) at rated power: 1.3 %. Mid -band harmonic 
distortion at rated power: 0.3%. Maximum harmonic distor- 
tion between 20 and 20.000 cps at 1 db under rated power: 
approx. 1 %. Power response (20w): ±0.5 db 20. 20,000 cps: 
±1.5 db 10. 40,000 cps. Frequency response (s /4w): ±0.5 db 

cps; -_1.5 dl. 7.50,0n0 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 -fregs. unaffected. Loudness control & separate level 
set control on front panel. Low Z output to tape recorder. 
4 hi -level switched inputs: tuner, tv, tape. auxiliary (xtal /cer 
amic phono or 2nd tuner): 2 low -level inputs for proper 
loading with all leading magnetic, FM & quality xtal cart- 
ridges. Hum bal. control. Extremely fine output transformer 
has interleaved windings. tight coupling, careful balancing & 
grain -oriented steel. 81/2" x 15" x 10 ". 24 lbs. 

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

OCTOBER, 1956 31 
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Do you OVERPAY 

for QUALITY 

instruments? 

EICO's mass purchasing 
and world -wide distribution, 
together with advanced elec- 
tronic design, produce values 
never before possible ... to 
give you Laboratory Precision 
at Lowest Cost! 

GET the MOST for YOUR 
MONEY! Don't buy ANY 
test instrument till you put 
the EICO INSTRUMENT 
(kit or wired) equivalent be- 
fore you -and . . . 

Compare advanced elec- 
tronic design: see the latest in 
circuitry and features. 

Compare finest components: 
see the famous brands you 
know and trust, such as GE, 
Centralab, Mallory, etc. 

Notice ease of construction 
and operation: Exclusive "Be- 
ginner- Tested" Manuals make 
assembly and operation step - 
by -step, quick, crystal- clear. 
"You build them in one eve- 
ning -they last a lifetime!" 

Check 5 - Way Guarantee: 
Only EICO gives you this ex- 
clusive complete protection! 
EICO guarantees components, 
instructions and satisfactory 
operation - AND guarantees 
service and calibration for the 
LIFETIME of the instrument, 
at less than cost of handling. 

Compare feature for fea- 
ture, dollar for dollar. 

There's an EICO distribu- 
tor right nearby in your own 
neighborhood - over 1200 
coast-to-coast. EICO planned 
it that way so that you can 
easily examine EICO BE- 
FORE YOU PUT DOWN ONE 
CENT OF YOUR MONEY! 

COMPARE any of EICO's 
46 models SIDE BY SIDE with 
ANY competitor. Then YOU 
judge who's giving you the 
MOST for your money. 

Over 500,000 EICO instru- 
ments in use ... You'll agree 
EICO gives you LABORA- 
TORY PRECISION AT LOW- 

EST COST. 
Turn page for other EICO od 

32 

1156_. 

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

your test equipment costs' 
,sosx 

TUBE TESTE 
#625 

KIT $34.9 5 
Wired $49.9 

New! GEIGER 

KIT $19.95 

:1; 

tests 600 
mil series 
string type 

tubes 
illuminated 
roll -chart 

Pig Tube Test Adapter $4.50 

VACUUM TUBE 
VOLTMETER #221 

KIT $25.95 
Wired $39.95 

D ELUXE VTVM 
#214 (We METER 

KIT $34.95 
Wired $54.95 

# 944 FLYBACK 

TRANSFORMER 6 

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 

$36.95 

69 & 12v BATTERY ELIMINATOR & 
CHARGER #1050 

1 

(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 hark 
monics to 102 
mc. Pure or 
mod. RF, & 

Colpitts osc. 
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 
5MC -4.5MC CRYSTAL $3.95 ea. 

Sep. hlgain RF 
& lo -gain audio 

inputs. 

4Ne 
Special noise 

locator. Calibra. ¡, ted wattmeter. 

EP KIT $24.95 
Wired $39.95 

DELUXE MULTISIGNAL TRACER #147 

5" PUSH -PULL 
OSCILLOSCOPE 

#42S 
KIT $44.95 
Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

NEW! 
UTILITY TESTER 

#540 
KIT $12.95 

Wind $15.95 

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

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

150 mt. 
Volt reg. 

- 

DELUXE RF SIGNAL GENERATOR #315 

KIT $39.95 
Wired $59.95 

I 

, Reads 0.5 ohms 
.. -500 megs, 10 

9 mmfd -5000 mid 

'14 
power factor. 

KIT 
$19.93 

$29.95 

RC BRIDGE L R -CL COMPARATOR 
#9508 

40 
I 

HI -Fl PREAMPLIFIER HF-61 
KIT 524.95. Wired 537.95. With Power 

Supply: KIT 529.95. Wired 544.95 
Feedback circuitry thruout! Preamp 
equalizer, tone controls, scratch & 
rumble Alters. Klollower output. 

84 Withers St. Brooklyn 11, N. Y. 

Prices 5% higher on West coast GC'Tift 
and subject to change without notice. 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT $24.95 
Wired $29.95 

1000 Ohms /Volt 
MULTIMETER 

# 536 

KIT $12.90 
Wired $14.90 

--4 . 

VTVM PROBES KIT Wired 
PeaktoPeak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe 1 $9.95 
High Voltage ProDe2 $4.95 

SCOPE PROBES 

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

C -I0 FICO, 84 Withers Street 
Brooklyn 11, New York 

Send FREE 1956 
EICO jobber. 

Catalog and nam of neighborhood 

Nome 

Home Address 

City Zone Stab 

Occupation 

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

RADIO -ELECTRONICS 
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RADIO - 
E1.1:1:?IRO\ICS 
Hugo Gernsback, Editor 

ELECTRONICS VS. HUMAN JUDGMENT 
... Andrea Doria -Stockholm Disaster Calls for Drastic Rtforms .. . 

HE human being, as an ancient organism in an ultra- 
s modern, speeding, mechanized world, has recently suf- 

fered such decisive setbacks that we must evaluate his 
role once more and effect necessary changes to prevent 

him from causing continuous havoc among his fellow men. 
Modern man can no longer be trusted to conduct per - . sonally his present mechanized juggernauts of destruction, 

be they cars, airplanes, railroad locomotives or ocean liners. 
Automobiles alone in the United States now kill between 
37,000 to 40,000 people a year. What is the chief reason for 
this frightful destruction? Rarely is it the fault of the 
machine itself -the percentage killed due to mechanical 
failure is modest. The fault is overwhelmingly human error 
-poor judgment, carelessness and other human short- 
comings. 

The world was shocked, as it had not been since the 
Titanic sank in 1912, when it learned of the disastrous 
collision between the Italian 30,000 -ton luxury liner Andrea 
Doria and the Swedish 12,200 -ton motorship Stockholm. 
Out of a total of 2,451 passengers (and crews) of the two 
ships, there was a comparatively small loss of life -about 
50 people perished. The majority were saved due to prompt 
action of other ships near by, summoned by radio, plus a 
calm sea illuminated by good moonlight after the dense 
fog had lifted following the collision. 

What was the status of the various safety measures prior 
to the catastrophe? The two ships were in a dense fog, 
common near the Nantucket Lightship. Visibility was 
exceedingly poor. The time was after 11 pm. According to 
evidence at hand when this was written (end of July), the 
fog horns of both ships were working properly. The look- 
outs tried to pierce the dense fog. The radars on the two 
ships were working normally. It should also be noted that 
each ship had two separate radar installations. The radio 
of the two ships was operating both before and after the 
disaster; even the mortally stricken Andrea Doria- doomed 
to sink the following morning -kept up radio communica- 
tion to the end. 

Despite all these ultra- modern safeguards -at 11:22 of 
that fatal night of July 25 -the two ships collided dis- 
astrously with a considerable loss of life, injuries to scores 
and a total monetary loss that may reach $80 millions. 

The inescapable reason for this catastrophe seems to 
be the failure of human judgment. In short, all the safe- 
guards that could be provided by the ingenuity of man 
were there but man himself erred -as he will continue to 
err in the future if not stopped. 

This major disaster is by no means the first one where 
ships equipped with radar in full working order collided. 
This has happened a number of times: On Jan. 19, 1956, 
the Coast Guard ice breaker East?eind and the tanker Giilf- 
stream. Then on July 13, 1953, the freighter Jacob Lucken- 
bach was in collision with the Hawaiian Pilot. The radars 
warned the respective captains, but the humans failed. 

Why? The answer is complex and a full explanation would 
take many pages of this magazine. Here is a partial answer 
by David R. Hull, vice president of Raytheon, who is also 
a retired captain of the United States Navy. In Marine 
News Captain Hull analyzes: 

1. Cases in which the radar was not turned on, or the 
watch officer did not look at a properly operating radar. 

2. Collisions in which radar operators fail to adjust the 
controls properly on their equipment. A radar set can be 
out of tune just as a radio set can be. But this condition 
is readily recognizable. 

3. Collisions in which watch officers take the wrong ac- 
tion as a result of radar observation or simply fail to believe 
the radar presentation (the most common case). 

4. "Radar hypnosis" akin to fatigue failures in other 
industries. Watch officers should not stare exclusively at 
the viewing console. 
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From such facts it might seem easy enough to indict 
ships' personnel with criminal negligence or worse. 

Yet we will be on much safer ground if we place the 
blame where it really belongs -on ourselves, the engineering 
body of the electronics industry. Knowing most of the facts 
of radar's shortcomings it was up to us to remedy them in 
such a manner that we would make it difficult if not impos- 
sible for such accidents to occur. 

That is the duty and responsibility of the radioelectronics 
industry -not the ships' personnel. We can predict now, 
that in the future such disastrous collisions are not likely 
to occur. 

In due time ship operation and guiding, in our estimation, 
will be taken out of the hands of the master of the ship, 
particularly during fog and where visibility is poor. This 
action will be wholly automatic. The electronic gear will at 
all times be connected with the steering and reversing 
mechanism of the ship. Visual and aural warnings will be 
given to the bridge officers so they will know instantly 
when the electronic robot mechanism takes over for the 
time being. 

Does this void the captain's authority? Not any more 
than when a pilot comes on board to guide the ship through 
a tricky harbor. At such a time, only the pilot is in charge, 
not the captain, as far as navigation is concerned. 

Let us admit also that radar alone will probably never 
be sufficient by itself to stop collisions. We have other means 
at our command to re-inforce it and make it almost com- 
pletely foolproof. Radar, it should be noted, is not very 
effective at very close range on account of "sea- return 
noise." 

1. We have radar which detects solid bodies 20 miles away. 
2. We have sonar -an excellent means to intercept other 

ships via underwater sound and fix their exact distance. 
3. We have induction means, which with special high 

amplification, still to be developed, could detect ships within 
several miles. The induction cables would have to be strung 
between the ship's masts. 

4. We have capacitive means which could aid, check and 
supplement the inductive means mentioned under 3. 

5. We have efficient computers -electronic brains -which 
can evaluate danger and impending collision situations in 
fractions of seconds if fed the correct information. 

If now we tie together all or part of 1, 2, 3 and 4 and feed 
all their information into 5, then the computer will act 
automatically when two ships enter into a collision course, 
say within 2 miles. 

Instantly the computer energizes the mechanism which 
puts the engines in full reverse, or changes its rearward 
course if necessary. If both ships are properly equipped, 
both will back away from each other. When the danger 
ceases, it is then up to the captains of the respective ships 
to choose a new, noncollision course. 

The 2 -mile limit mentioned is purely arbitrary. In the 
case of the Andrea Doria it would have been quite sufficient. 
Going at 25 miles an hour (full speed) she would continue 
to go forward for about 3,500 feet after the engines were 
reversed, due to her momentum. The Stockhohn would act 
likewise; therefore the two ships would continue on their 
collision course for 7,000 feet before they backed array 
from each other. But two international nautical miles 
measure 12,152 feet. Hence this gives a margin of safety 
of 5,152 feet, sufficient even in adverse wind and tide. 

Suppose there were more than two ships? That would 
make no difference. The anticollision computers would 
sense three or more ships as well and back or steer all ships 
away from each other. 

It would seem to be the urgent duty of the radioelectronic 
industry to bring into life soon, the Electronic Maritime 
AnticollisioE Control. -H. G. 
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The Sound Bug in 
full - dress attire. 
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COVER FEATURE 

SOUND 
By CHARLES RAY* 

0 NCE in the proverbial blue moon 
a new idea is born. Picture (if 
you can) a king -sized motor- 
ized wheelbarrow carrying two 

adults, 600 watts of audio, a stacked 
array of high- powered sound pro- 
jectors, a motion -picture camera for 
TV and newsreel pictures and a :3-kw 
generator ! _ 

Necessity is the mother of inven- 
tion, and it was out of necessity that 
the world's smallest and most versa- 
tile -and probably most power- packed- 
sound car was built. The designer 
needed a sound truck that could handle 
crowds in the tens of thousands (sta- 
diums, parades, etc.) on some occasions, 
small gatherings (political rallies, 
advertising campaigns, etc.) on others. 
He was called on to provide recorded 
music under difficult conditions and to 
make recordings on the spot. The truck 
should be small, powerful, relatively 
fast and yet able to contain all the 
necessary amplifiers, speakers and 
tape recorders plus a well -regulated 
power supply. Designer Vic Damon 
found that what he wanted was not 
available through conventional sources, 
even with extensive alterations. 

Assistant sales manager. University Loud - 
speakers. Inc.. White Plains, N. Y. 

An inside view of 
the Sound Bug. 

Sound Bug's lift 
gets into the act. 

RAT x SHFINE 911P4fA7:42 
flit. AMERICAN SOAP ØOXDtRB. 

STARTING LINE 
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BUG 

Damon, head of the Damon Record- 
ing Studios, Kansas City, Mo., had 
just about given up on the idea of 
having one truck do the entire job and 
was resigned to the fact that it would 
be necessary to buy and equip several 
vehicles. But one day when he was 
thumbing through a builder's catalog 
he saw a power wheelbarrow called 
"Moto- bug," a unit designed to handle 
heavy loads under adverse conditions 
in minimum space. The germ of an 
idea was born. After considerable 
experiment, this unit with six wheels 
(chassis only) and radically redesigned 
steering controls and transmission 
formed the basic chassis for Damon's 
Sound Bug (see photos). 

The Sound Bug originally ran in the 
opposite direction, guided by a man 
on a step located where the front 
bumper now is. It originally carried 
up to 1,500 pounds of concrete or other 
building materials. All the controls 
were reworked to permit the Bug to 
operate from the present position. The 
body was made from modified standard 
automobile parts. Plastic -covered foam - 
rubber adjustable seats were built and 
installed over the fenders just above 
the dual rear wheels. A pulley was 
mounted at the front shaft of the 6%- 
horsepower Wisconsin air- cooled engine 
to permit V- belting to the combination 
3 -kw Onan generator- starter. The gen- 
erator was modified for belt drive and 
was belted to the crank end of the 
engine. This generator has three func- 
tions: it acts as a 12 -volt motor and 
starts the engine; it charges the 12- 
volt battery; it produces 3,000 watts 
of 60 -cycle 110 -volt power. A tachom- 
eter is driven directly from the gener- 
ator shaft, assuring exactly 60 cycles 
when the car is not moving and approx- 
imately 60 cycles when driven in low 
gear at parade speeds or in high gear 
at cruising speed. 

From the front bumper to the rear 
of the baék bumper the Sound Bug is 
only 72 inches long. The car will turn 
completely around in a circle of 68- 
inch radius. The total weight of the 
Bug fully equipped is 1,200 pounds; 
cost, with all accessories, $5,100. 

Top speed for the Sound Bug is 
between 15 and 20 miles per hour, 
which is fast enough for all practical 
purposes. If the need arises, it can be 
geared faster. There are six wheels, 
two in front and four in the rear. The 
little car sports a set of deluxe horns 
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and, when traffic fails to allow a 45- 
inch opening for the Bug to get through, 
there is a 100 -volt Navy signal horn 
that never fails to command immediate, 
if not respectful, attention for several 
blocks. Besides the tachometer (to en- 
sure 60 cycles for the tape recorders), 
the Bug contains ac and do meters, a 
power outlet, switches and controls 
mounted on the front panel. The 110 - 
volt ac supply is entirely free from 
interference due to the use of a shielded 
magneto and shielded plug and cable 
in the engine ignition system. 

A great deal of design and fore- 
sight went into the construction of the 
Sound Bug. For example, a toggle 
switch was inserted to disconnect the 
field circuit on the generator. This 
releases additional horsepower if need- 
ed for towing or pushing other vehicles 
and when, of course, the generator is 
not needed for that particular job. How 
well the little toggle switch performed 
speaks for itself. In a recent American 
Royal Parade, which is Kansas City's 
big annual event, Damon's Sound Bug 
was not only on the job as the public 
address unit, but was actually a feature 
of the parade itself, riding proudly 
behind the lead car containing the 
many dignitaries participating in the 
event. As if it were a prearranged 
script, the big open limousine developed 
engine trouble and stalled. The Bug, 
with all the tenacity and pugnacious- 
ness of its namesake, not only pushed 
the grand marshal to the finish line 
amid the cheers of the hundreds of 
thousands of people who turned out to 
see this great Kansas City parade, but 
to the very garage itself. 

As standard equipment in the Sound 
Bug there is a built -in AM -FM tuner 
and a Newcomb 10 -watt ac-dc public - 
address amplifier for general work. 
For low -power jobs, two re- entrant 
paging speakers (University IB -8's) 
are flush -mounted in the body of the 
Bug itself, one on each side of the hood. 
Because of the high efficiency and dis- 
tance projective qualities of these 
speakers, it was found that many of 
the smaller jobs could be handled very 

AUDIO -HIGH FIDELITY 

Incorporated in the Bug are several 
tape recorders powered either from a 
6 -volt do to 110 -volt ac inverter or 
directly from the ac generator. The 
inverter is necessary for wow -free tape 
and music reproduction while driving 
at various speeds. For background 
music and for average on- the -spot re- 
cordings, a Revere model T -1100 re- 
corder is used, running at 7 % ips. The 
general quality is good and it has 
proved an extremely versatile machine 
for run -of- the -mill jobs. For recordings 
which require rebroadcasting at a later 
date for radio or TV, a model 401 
Ampex is used. For assignments which 
require synchronous sound tracks, the 
Stencil- Hoffman sprocket -driven tape 
recorder has proven more than ade- 
quate. The tape recorders are attached 
directly on the back of the hydraulic 
lift assembly where they can easily be 
controlled by the driver. In this way, 
many jobs can be a one -man assign- 
ment. 

In a recent promotion scheme in 
conjunction with Radio Station WHB, 
the Sound Bug was awarded the PA 
assignment. The Bug not only carried 
the comments of the famous disc jockey 
who was riding in the grand marshal's 
car to the crowds of people watching 
the Kansas City American Royal 
parade, but taped it for future radio 
broadcasting. Without the versatility 
of "Damon's Folly," this would have 
been extremely difficult and would have 
involved a great deal of additional 
equipment and expense. The possibility 
that the Damon Recording Studios 
would have gotten this job might have 
been remote. 

For occasions where 50 to 500 watts 
of audio are needed, Damon uses spe- 
cially built heavy -duty amplifiers with 
an audio output of more than 500 watts. 
For average jobs it was found that 50 
to 200 watts of audio are sufficient. 
Depending on the acoustic requirements, 
one or two Webster Electric Racine 
model 100 -90 four -channel 90 -watt 

satisfactorily with only the 10 -watt 
amplifier. This permitted the use of 
the Sound Bug at small gatherings 
without tying up the high- powered 

an INPUT 

+ TEETER WOOFER 

15 CM 

equipment which could then be used at 
the same time for additional jobs that 
perhaps would not require the mobility 
of the Bug. 

Cross -sectional view and circuitry of 
University model WI,C coaxial speaker 
system, an all -weather arrangement. 
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amplifiers are currently employed. 
They are said to be flat within 1 db 
from 30- 20,000 cycles with a percentage 
of distortion comparable to many of 
the low- powered high -fidelity amplifiers. 
The tube lineup for the 100-90 is four 
5879's, one GSJ7, three 6SN7 -GT's, two 
6550's, two 5R1 -GY's and two DD'S's. 

For high power requirements of 400- 
500 watts, the sound specialist uses one 
model 100-90 bridged to another 
Webster Electric amplifier model 61 -300, 
which uses a tube lineup as follows: 
one 6F8 -G into two 6L6 -G tubes which 
then drive four 81 l's in push -pull 
parallel. Rectifiers are one 5U9 -G and 
two 866's. 7'he amplifiers are inter- 
changeable and are usually clamped on 
the right floorboard or on the right 
front seat. Amazingly, this powerful 
unit is light enough for one man to 
carry, yet puts out 400 watts without 
audible distortion. Damon feels that it 
was underrated by the manufacturer 
since the actual usable maximum out- 
put is 500 watts. The noise level is low 
and the quality of the reproduction 
through the entire audio spectrum 
entirely satisfactory. Incidentally, the 
manufacturer is no longer in produc- 
tion on these units. 

The hydraulic lift which was part 
of the original equipment, but is com- 
pletely modified, holds up to 600 watts 
of University loudspeakers or 500 watts 
plus a platform on top for the taking 
of TV 16 -mm motion pictures (see 
photo). The lift can also he used exclu- 
sively for signs adequately lighted by 
the 3 -kw generator. This Damon finds 
a very lucrative sideline to the main 
objective, leaving the two University 
IB -8's for soundcasting. For high - 
quality music reproduction four Uni- 
versity WIC's were selected. This 
speaker is used in a great many out- 
door theaters, handshells and stadiums 
throughout the country. By using the 
WLC, extensive auxilia ry equipment 
was not needed in instances where high - 
quality reproduction was required. 

The WLC is a complete high -fidelity 
speaker system (see diagram) compris- 
ing a heavy -duty woofer speaker, driver 
type high -frequency reproducer and a 
1,000 -cycle L -C crossover network com- 
pletely contained in an all -metal dual - 
horn assembly. The special 12 -inch 
woofer cone speaker is arranged in an 
infinite rear -baffle chamber and works 
in conjunction with the large folded 
horn. This provides optimum loading 
of the speaker, resulting in clean and 
highly efficient reproduction of low - 
frequencies. A heavy -duty tweeter 
driver unit is coaxially mounted and 
feeds into a radial projector which 
concentrically disperses the otherwise 
directive high- frequency energy. Since 
the Sound Bug may be called upon to 
perform in all sorts of weather condi- 
tions, the re- entrant design of both the 
high- and low -frequency reproducers 
provides complete protection against 
rain, snow, wind, etc. In actual prac- 
tice, the wide frequency response of 
50- 15,000 cycles of the WLC will pene- 
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trate high ambient noise levels with 
exceptional intelligibility both for music 
and voice. 

For additional sound reinforcement 
and for medium -power applications 
Damon uses a University Cobreflex -2 
wide -angle horn with an SA -30 driver. 
The Cobreflex -2 is a pair of exponential 
horns having twin air columns in a 
one -piece die -cast aluminum assembly. 
The advanced Cobreflex -2 design pro- 
vides wide -angle dispersion of sound - 
120° horizontally, 60° vertically -and 
is notably superior to multicellular and 
narrow- mouthed type speakers which 
project the field pattern less uniformly. 
The Cobreflex -2 concentrates energy in 
the horizontal plane where it is needed 
in covering wide areas efficiently and 
economically. The low- frequency cutoff 
of the trumpet is 250 cycles, ideal for 
maximum penetration of high noise 
levels without low -frequency masking 
effects. This acoustic low -end cutoff also 
aids in combatting reverberation effects 
in locations having hard reflecting sur- 
faces. Reverberation is one of the buga- 
boos of parade soundcasting. For ease 
of installation, the 30 -watt University 
SA -30 weatherproof driver was ideal. 
The very construction of this unit is 
such that it is ideally suited for the 
Sound Bug. The housing of the driver 
is completely die -cast aluminum, which 
makes it extremely durable. 

Entrance to the built -in multi- 

impedance line- matching transformer is 
made through a watertight durai gland 
nut, assuring positive weatherproofing 
after connections have been made. The 
transformer impedances of 45, 165, 
250, 500, 1,000 and 2,000 ohms allow 
for any assortment of speakers to meet 
the varied applications Damon is called 
upon to handle from time to time, with- 
out difficulty. 

For situations calling for unusually 
great acoustic output, University 4A4's 
were used, each of which is capable of 
reproducing 100 watts of audio with a 
minimum of size and weight. The 4A4 
is unique in that its prototype was 
originally designed for the military. 
The need for this type speaker first 
became apparent during the early part 
of World War II. The speakers had to 
be exceptionally rugged in construction, 
foolproof in operation and immune to 
weather conditions of every kind. The 
4A4 is the result of this concept, and 
in the Sound Bug has proved invalu- 
able. The 4A4 projector uses four 
driver units in this application, each 
feeding into individual reflexed air 
columns which combine into a concen- 
trated beam of high- intensity sound 
from a single bell. The 4A4's will dis- 
tribute over 400 watts of power at 
360 °. Sufficient audio power is pro- 
duced to cover as many people as could 
crowd into a circle 1 mile in diameter 
(well over a million!). END 

NEAT PRINTED -CIRCUIT AMPLIFIER 
BUILT by the "etch- foil" process, 

this miniature phonograph amp 
is a beautiful example of do-it-your- 
self "printed -circuit" construction. It 
uses three low -cost 2N107 transistors: 
one in a preamplifier stage for crystal 
phono or microphone input, two in a 
push -pull power amplifier stage. 

The circuit is simple and straight- 

forward. The first transistor is used 
in a pream rlifier driver stage having 
an input impedance of approximately 
100,000 ohms to match a high -imped- 

ance crystal. The audio gain control 
is placed at the input end. 

The second stage uses two transistors 
in a conventional class -B push -pull 
audio power amplifier circuit. At its 
maximum rated output (with suffi- 
cient signal) the current drain for 
this stage at 6 volts dc is about 45 ma; 
idling current (no signal) 1.2 ma. 

About 3 db of feedback has been 
built in the amplifier to reduce dis- 
tortion and improve the low -frequency 
response. Total harmonic distortion at 
1,000 cycles and 125 milliwatts output 
is 6.5':. The quality of the output is 
also in large measure dependent on 
the transformers used. It was not ex- 
ceptionally high in this unit, especially 
below 300 cycles, and this weakness 
was traced to the transformers. - 
Leonard .1. D'Aire and Sol D. Preneky. 
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Filming optimum impedance for 

cartridge to work into; needle pressure 

By JOSEPH MARSHALL 

AUDIO -HIGH FIDELITY 

MnST audiophiles take the load - 
ing of a phonograph pickup 
for granted. Manufacturers 
specify a load for their car- 

tridges and the usual procedure is to 
provide this load and assume that the 
pickup will deliver the specified per- 
formance. When one has no means of 
measuring the performance, this is, to 
be sure, the safest thing to do. But it 
does not always insure the best possible 
performance from a given pickup in a 
given system. 

For one thing, there is often a con- 
siderable variation in the characteris- 
tics of individual specimens of a given 
brand, and those that fall close to the 
outside tolerance may be far enough 
from the mean to deliver inferior per- 
formance with the specified load. For 
another, the manufacturer's recommen- 
dations are based on assumptions, usu- 
ally not stated, about the capacitive 
conditions into which the pickup will 
work. If these assumptions do not apply 
to a specific installation, the specified 
load will not be optimum either. 

Furthermore, although the influence 
of loading on frequency response is 
generally appreciated, few people rea- 
lize that the load has an equally marked 
influence on the distortion. In many 
cases, therefore, pickups fail to deliver 
the performance of which they are 
capable and very often it is possible to 
produce a worth -while improvement by 
adjusting the load. 

Fig. 1- Frequency response vs 
load of moving -coil cartridge. 

MEG -11% 

loon - 2% 

son - 5.5% 

33n - 3.5% 

25K -3.5% 

ton - 3.5% 

Fig. 2- Response of variable- reluc- 
tance cartridge under various loads. 
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Effect of load 
Increasing the load resistance of 

magnetic pickups increases the response 
at high frequencies; decreasing it low- 
ers the response. The behavior is not 
identical with all types, however. Fig. 
1 shows the response of a top -quality 
moving -coil magnetic cartridge (let's 
call it cartridge A) in terms of the load 
resistance. It was measured directly 
at the pickup with a vtvm through the 
3 -foot shielded cable usually used to 
connect the pickup to the control unit 
or preamp, and the total cable -plus- 
input capacitance was equal to the 200 
µµf most manufacturers assume when 
specifying load. The manufacturer spe- 
cifies a load of 100,000 ohms and in 
Fig. 1 we see that this value did in 
fact produce the flattest response. In 
this case it takes a very considerable 
variation in load to produce a signifi- 
cant effect on the frequency response. 

Moving -coil pickups have low- induct- 
ance coils and the circuit using such a 
pickup behaves very much like a con - 
stant-K low -pass filter whose general- 
ized curve is well presented by the 
curve for the 1- megohm load -a small 
peak just before the cutoff point and 
then a steep slope beyond. And in a 
constant -K network a variation of 
resistance downward reduces the peak 
and moves the cutoff point downward. 

But variable -reluctance pickups have 
coils of large inductance -up to 500 mh. 
The shunt capacitances of coil, cable 
and tube input are often high enough 
to resonate with this high inductance 
within the audio range. This produces 

a more serious peak and the circuit 
behaves like a combination constant -K 
low -pass network and a parallel -reso- 
nant circuit. Fig. 2 shows the response 
of a medium -priced variable -reluctance 
cartridge (call it cartridge B) meas- 
ured under the same circumstances as 
cartridge A. The peak is much more 
pronounced, the variation of response 
with change of load is very much more 
marked and critical. The resistance now 
reduces the Q of the resonant circuit 
faster than it moves the cutoff point. 
The specified load for this cartridge 
was 50,000 ohms; the curves indicate 
that the flattest and smoothest response 
with this specimen is obtained with a 
load somewhere between 22,000 and 
33,000 ohms. 

Effect of capacitance 
The capacitance shunting the pickup 

is extremely important though usually 
disregarded. Fig. 3 shows the response 
of cartridge A with the specified load 
of 100,000 ohms but with various shunt 
capacitances, provided in this case by 
shunting various capacitors across the 
vtvm terminals. An increase in capaci- 
tance produces a peak, moves the cut- 
off point downward and thus produces 
an earlier slope in response. Up to a 
point the effect is not serious with this 
cartridge but after further increase 
the peak and cutoff become rather 
alarming. 

The effect is even more serious with 
variable -reluctance cartridges as indi- 
cated in Fig. 4. This shows the response 
of cartridge B with a load of the speci- 

fled 50,000 ohms but with various 
capacitances. The peak is more violent 
and the cutoff encroaches more seriously 
into the desired range of frequencies. 

The capacitances involved are not 
at all unlikely in a practical installa- 
tion. The shielded cable generally used 
with pickups has a capacitance of more 
than 50 µµf per foot and 10 feet of it, 
for example, would produce well over 
500 µµf. The normal 3 feet of cable 
and the input capacitance of a well 
designed triode preamplifier will have 
a total capacitance of at least 200 µµf. 

Effect on distortion 
Recently I made a long series of 

measurements of distortion vs. response 
and loading on some 20 cartridges. Of 
these 10 were specimens of a single 
brand; 4 others were pairs of another 
brand, the rest were single specimens. 
One typical curve (Fig. 5) will suffice 
to show the picture. It gives the meas- 
ured IM distortion vs. the loading for 
cartridge B and complements Fig. 2. 
Distortion falls fairly steeply up to a 
point and remains constant after that. 
The point at which the distortion stabil- 
izes is that at which the response curve 
is flattest and smoothest. To make this 
clearer I have inserted in Fig. 2, beside 
each curve, the IM distortion measured 
with that response. I found this same 
pattern to be true of all the other 
pickups measured. So that it seems safe 
to say that with a given pickup low- 
est distortion is achieved when any 
peaks and upward slope in response 
have been reduced to the smoothest and 
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Fig. 3- Frequency response of cartridge 
A using various shunt capacitances. 

Fig. 5- Intermodulation distor- 
tion vs loading for cartridge B. 

Fig. 4- Frequency response of cartridge 
B using various shunt capacitances. 
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flattest contour. A slope increase beyond 
that merely reduces high -frequency 
response with no significant effect on 
distortion. Thus, optimum loading not 
only produces the best frequency re- 
sponse but also lowest distortion. 

Adjusting loading 
These experiments suggest that 

where best performance is desired it 
is wise to check the loading and adjust 
it to the optimum for the specific car- 
tridge in the specific circumstances. 
This will require making some fre- 
quency runs and that in turn will 
require a test record and an ac vtvm. 
I prefer the Cook series 10LP record 
because it covers the octave between 10 
and 20 kc in which most of the aberra- 
tions occur. The entire operation is a 
cinch with a control unit like the Pilo - 
trol which has both a variable load con- 
trol and a built -in meter. But the job 
can be done with more typical equip- 
ment. 

The Cook record is recorded with a 
reasonably flat treble and it simplifies 
matters if the equalizer has a position 
which produces no de- emphasis of highs. 
(In some cases the position intended for 
old 78 -rpm or European records will 
play back without de- emphasizing the 
highs.) If there is no flat position, the 
job can be done with the RIAA, AES 
or LP equalizer. The response will slope 
downward but the uniformity of the 
slope will serve as an indication -the 
more the slope resembles a straight line 
the flatter and smoother the response. 

If the recommended load produces a 
good approximation of a smooth 
straight line (say within 2 or 3 db 
between 1,000 cycles and the point at 
which cutoff starts), no load adjust- 
ment is necessary. If however, the rec- 
ommended load does not yield the 
specified curve or a reasonably close 
facsimile of a smooth line, adjusting 
the load will very probably improve 
matters. An examination of the curve 
will indicate the steps to be taken. 
If the curve has no peak (or just a 
very small one at the very extreme 
just before cutoff) but slopes upward 
or downward more than it should, 
a mere change of resistance will set 
matters right. Raise the load to tilt 
the curve upward and decrease it to 
tilt it downward. 

But if the curve shows a considerable 
peak it may be wise to reduce the shunt 
capacitances. The cable should be short- 
ened as much as possible; the preamp 
might be moved closer to the turntable 
to permit this. Every foot you shorten 
it will cut about 50 µµf. The cable can 
also be replaced with one of lower 
capacitance. Thin (0.120 -inch) mike 
cable does not offer much improvement 
because its capacitance is about 50 µµf 
per foot, too; but the 0.200 mike cable 
has only half the capacitance. By short- 
ening the length and substituting a 
cable of lower capacitance it may be 
possible to decrease the capacitance by 
100 µµf or more and this is enough to 
move a peak upward an appreciable 
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fraction of an octave. The peak can 
then be flattened by reducing the load 
resistance. The criterion should be a 
smooth and flat curve. This may reduce 
the response beyond 12 or 15 kc by a 
few db but, my experience suggests, 
will also result in the lowest distortion 
level and apparently yield the best over- 
all performance. 

Needle pressure and distortion 
When making the above check on 

pickups I also made some checks of 
needle pressure vs. distortion. Most 
audiophiles, and technicians too for that 
matter, have a tendency to adjust the 
needle pressure to the lowest that will 
keep the cartridge from skipping, on 
the assumption that this low pressure 
will minimize record wear. I have found 
that needle pressure has a marked effect 
on distortion. 

The table below indicates the IM dis- 
tortion measured with cartridge B with 

Needle Pressure vs Distortion - 
Cartridge B 

IM Distortion ( %) 
Load (ohms) 6 grams B grams 

1,000,000 I I 71/2 

100,000 B 5 

50,000 51/2 31/2 

33,000 31/2 2 

25,000 31/2 2 

10,000 31/2 2 

NOTE: The IM figures include the dis- 
tortion on the record which is supposed 
to be under 2 %. Whether this is accurate 
or no +, the relative figures are equally 
significant. 

various loads and two pressures -6 and 
8 grams. The manufacturer recommends 
"6-8 grams pressure." The table shows 
that raising the pressure from 6 to 8 
grams decreased the distortion by 
about 405 . A tracking check with the 
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five tracking bands of the Dubbings 
D -100 test record developed that 8 

grams was the minimum pressure 
needed to obtain good tracking of all 
five bands, whereas the 6 -gram pres- 
sure resulted in considerable buzzing 
and fuzziness on the fourth and fifth 
bands. This indicated that distortion 
was tied in with tracking ability and 
that the minimum pressure needed to 
provide best tracking also provided the 
lowest distortion. 

Experiments with other cartridges 
produced similar results; the pressure 
that provides the best tracking also 
produces the least distortion. It seems 
wise therefore to adjust pressure for 
the best tracking, not the least pres- 
sure. This can be done by ear with 
the Dubbings D -100 record, simply try 
various pressures and choose the lowest 
one that produces good tracking on 
the fourth and preferably also the fifth 
tracking band as indicated by the clean- 
est tone and freedom from buzzing or 
fuzziness. It is highly probable that 
this pressure will also result in lowest 
record wear, too, for a poorly tracking 
needle, especially when it has acquired 
flats, can do great damage even when 
the pressure is very low. 

Unfortunately, I could find no in- 
fallible correlation between the manu- 
facturer's recommendation and the 
optimum pressure from a tracking and 
distortion point of view. In some cases 
the recommended pressure turned out 
to be the optimum one in my tests. 
Where the manufacturer specified a 
range (as, for example 6 -8 grams) I 

found the higher figure to produce the 
better tracking. In most cases, but not 
always, I found that a pressure 1 or 
2 grams higher than the recommended 
produced the best tracking and lowest 
distortion. In any event, choosing a 
low pressure on the assumption that it 
will save records is not a safe procedure 
either from the standpoint of the record 
or the quality of reproduction. END 

For Your Protection 

ADIO- ELECTRONICS is continually alert to maintain a high 

level of integrity in our advertising columns. In the case of 

tube advertising - which has suffered special abuses - we 

insist that all advertisers must warrant that their tubes are: 

New and unused 

Not mechanical or electrical rejects 

Not washed or rebranded 

(See page 57 of the January, 1956, issue) 

We investigate carefully when we have grounds to suspect 

that any advertiser is not living strictly up to these rules. 
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The Long-Tailed Cascode Pair 

view of com- 
e amplifier. 

The amplifier us- 
ing a universal re- 
plaeement type of 
output transformer. i 

lerchassis us- 
the UTC LS-55. 

40 

Evolution of a 
high gain, stable 
audio amplifier 

By L. B. HEDGE 

THIS circuit was developed to pro- 
vide a power amplifier design that 
would permit a large feedback fac- 
tor in a loop including an output 

transformer of noncritical design; a 
basic amplifier which could make the 
best use of any output transformer 
built into it. 

Feedback in conventional amplifiers 
is limited by the combined phase - 
shift attenuation characteristics of the 
transformers and interstage coupling 
linkages in the feedback loop. Since 
phase- inverter stages are usually low 
in gain (split -load and cathode -coupled 
triodes, for example), the necessary 
drive for a power output stage nor- 
mally requires at least one stage be- 
fore and one after the inverter. This 
leaves two R -C coupling links and the 
output transformer between the input 
and output of the amplifier even with 
the first stage direct- coupled as in the 
Williamson type of layout. 

The resulting maximum phase shift 
is 270 °. And since feedback amplifier 
stability requires that loop gain be re- 
duced to less than 1 before the 180° 
phase -shift point is reached ', the fre- 
quency range over which feedback can 
be kept high must be considerably 
smaller than the usable range of the 
transformer- unless the transformer 
is of truly exceptional design. The ob- 
vious and conventional alternatives - 
shortening the feedback loop by a 
stage, eliminating one R -C coupling by 
direct connection or using a very high 
gain stage -either compromise the ef- 
fectiveness of the feedback loop or 
seriously complicate the power supply 
and isolation filter system. The search 
for a less involved solution led to an 
analysis of the cascode amplifier and 
the cathode- coupled inverter, and fi- 
nally to a combination of the two. 

The cathode -coupled phase inverter 
(long- tailed pair) is shown in Fig. 1. 
It consists -in its basic form -of a 
grounded -grid triode paired with a 
similar grid -driven tube, the two hav- 
ing a common cathode resistor which 
acts as a cathode -follower load for the 
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P -P OUTPUT 

Fig. 1- Diagram of 

Ebb + 

0 

E, 

long- tailed pair. 

driven tube and provides cathode drive 
to the grounded -grid inverter tube. 

The cascode (cascade, cathode -cou- 
pled) amplifier of Fig. 2 is well known 
as a high -gain, low- noise, high -fre- 
quency and dc amplifier. It is widely 
used in television and other shortwave 
rf applications and in voltage- regulator 
control circuits for which, incidentally, 
it was first evolved', It uses two tri- 

Fig. 2 -The basic cascode circuit. 

odes directly connected in such a way 
as to provide the phase reversal of a 
single stage. It provides amplification 
comparable to that of a high -gain pen- 
tode, with plate -grid operating char- 
acteristics similar to those of a triode. 

Fig. 3 shows the basic long- tailed 
cascode pair. Since medium -mu triodes 
of the 6J5 class (twin types 6SN7, 7N7, 
etc.), when cascode-connected, have an 
equivalent mu of over 400 and a plate 
resistance of approximately 150,000 
ohms, it would seem that a long- tailed 
cascode -pair driver using these units 
would provide more than adequate gain 
and balance. However, the cumulative 

P-P OUTPUT 

:IN 

Fig. 3- Long -tailed cascode 
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+E bb 

+E32 

0 

-Ey 

pair. 

....IV10Rer,- 

voltage drops across cathode and load 
resistors, of sufficient size to provide 
the gain and balance, will run the volt- 
age requirement from the power supply 
far beyond reason. The lower plate cur- 
rent drawn by high -mu tubes of the 
6SL7 -7F7 class makes the arrangement 
reasonable with these tubes. 

A further advantage of the Fig. 3 

arrangement arises from the fact that 
the high gain, close balance and sym- 
metry of the first stage make introduc- 
ing the feedback signal into the grid 
circuit of the grounded -grid inverter 
not only possible but highly desirable. 
Although the feedback voltage can be 
introduced into the grid circuit of the 
driven tube, adequate isolation and the 
volume control in this circuit involve 
complexities completely avoided by 
closing the loop in the grounded -grid 
circuit. 

The final circuit of the completed 
amplifier, using a pair of 1625's (12- 
volt 807's) driven by a pair of 7F7's in 
the long- tailed cascode -pair driver 
stage is shown in Fig. 4. The variations 
indicated by the alternative connec- 
tions (A, B and C) for the 1625 screen 
grids provide pentode, Ultra-Linear 
and triode operation of the output 
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stage. The Ultra- Linear connection, 
when used with certain standard types 
of output transformers (UTC types 
LS -55 and -57, for example), provides 
operation approximating the original 
Ultra- Linear specification. The Ultra - 
Linear and pentode connections used 
with the UTC LS -55 have been tested 
in the circuit and a universal replace- 
ment type transformer, culled from the 
junkbox, was tested with triode and 
pentode connections to provide a kind 
of worst possible situation for evalua- 
tion of the complete system. 

Figs. 5, 6 indicate the effectiveness 
of feedback in providing improved per- 
formance from the transformers and 
adequate drive and stability with the 
various connections. Fig. 5 shows the 
frequency response of the complete 
amplifier using the replacement trans- 
former. Curve A is with 0 -db feedback 
-0.25 -volt input with triode connec- 
tion; 0.12 -volt input with pentode con- 
nection. Curve B is taken with 10-db 
feedback -0.8 -volt input and triode 
connection. Curve C shows the effect 
of 10 -db feedback -0.4 -volt input and 
pentode connection. An increase in 
feedback from 10 to 20 db, while in- 
creasing the input voltage about three 

Parts for caseode amplifier 
Resistors: 2- 1,000, 2 -4,700, 1 -47,000, I- 68,000, 2- 
470,000 ohms, 1/2 watt; 1- 47,000, 1- 100,000, 2- 220.000 
ohms, 1 watt; I -100, I- 10,000 ohms, 5 watts; 1-200- 
ohm 10 -watt rheostat; I- 50,000, 1- 500,000 ohms, I -I 
megohm, potentiometers; I -100 -ohm 5 -watt poten- 
tiometer. 
Capacitors: 2 -0.1 pf, 600 volts; 1-40, I -120 pf, 
I50 volts, electrolytic; 2 -40 -pf 350 -volt lectrolytics; 
2 -20, 3-40 pf, 450 volts, electrolytic'. 

7F7C2) 
3 

Chokes and transformers: I-5-henry, 40-ma, 300 - 
ohm choke; 1 -10- henry, 200 -ma, 90 -ohm choke; 1- 
power transformer, 750 volts et at 200 ma, h 
windings as required; I- output transformer, univer- 
sal replacement type or UTC LS-SS (or equivalent) 
(primary impedance 5,000 and 3,000 ohms). 
Miscall 2 -7F7 or 6SL7 -GT, 2 -1625, I -5T4, 
I -052, I -4X4 (optional); 1-450 -volt 40-ma selenium 
rectifier (4116-volt 40 -ma units in series); I-set of 
tube sockets; I- chassis. 

1625(2) 

Ú600V 

201VIe 

DRIVER BAL 

SOA 

40/450V 

-105V 

ISOV 220A 

47K 

40 50V 

1625 MTR PINS 1-7 

787 - I-B 

6.3V 

of complete amplifier using long- tailed cascode-pair 
power supply is equivalent to ground in the amplifier 

SPAR 

6X4 

Ityhs 
0 + E 

o o 

SEE CT 

ALTERNATIVE BIAS SECT 

Fig. 4- Diagram 
The ± 450 in the 

driver. 
circuit. 
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times, changes the output character- 
istics of the amplifier less than 2 db. 
Table I shows the maximum output of 
the amplifier with harmonic distortion 
less than 15; . 

Fig. 6 shows the amplifier response 
using a UTC LS -55 output transform- 
er. Curve A is with 0 -db feedback - 
0.16 -volt input, Ultra- Linear connec- 

TABLE I 

Output in watts (At 1% harmonic distortion) 

Triode Pentode 

Fre- 
quency 
(cycles) 

30 
100 

1,000 
10,000 

Feedback 
Ddb 10db 

(Watts) 

0.1 0.5 
I 6 
3 6 
3 6 

Feedback 
0db 10db 

(Watts) 

0.1 0.5 
I 8 
3 8 

3 8 

Power supply for 
the amplifier. 

vided by either of the connections 
shown in the power supply. Compen- 
sation for this additional power supply 
element, however, lies in the fact that 
every do power connection to the 
amplifier feeds a balanced push -pull 
load. Thus, isolation filters, as well as 
hum and ripple filters, can be compara- 
tively simple. 

TABLE II 

Output in watts (At 1% harmonic distortion) 

Fre- 
quency 
(cycles) 

Ultra- Linear Pentode 
Feedback 

0 db 10 db 
(Watts) 

Feedback 
0 db 10 db 

(Watts) 

30 
100 

1,000 
10,000 

12 18 

12 18 

12 18 

12 18 

10 15 

12 15 

12 15 

12 15 

Table I, amplifier using replacement transformer; Table II, amplifier using LS -55. 

1 30M1 50 100 500 IC 5 10 40 
FREQ 

Fig. 5- Frequency response of amps - 
fier using a replacement transformer. 

oa 
o 

6 111 
- 

1106.8 WATTS 

1701, 50 100 500 IKC 5 10 40 
FREO 

Fig 6- Frequency response of complete 
amplifier using the better transformer. 

tion; 0.11 -volt input, pentode connec- 
tion. Curve B is taken with 10 -db 
feedback -0.52 -volt input with Ultra - 
Linear connection. Curve C shows the 
effect of 10 -db feedback -0.38 -volt 
input and pentode connection. The 
maximum output with harmonic dis- 
tortion less than I% is shown in Table 
II. Here, an increase in feedback from 
10 to 20 db, while increasing the input 
voltage about three times, changes the 
characteristics of the amplifier less 
than 1 db. 

An apparent complication of the 
complete amplifier appears in the 
-105-volt cathode supply required by 
the driver stage. This voltage is pro- 
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The complete model (a bread -pan 
layout') of the amplifier with an under - 
chassis view is shown in the photos. As 
may be surmised, neither the construc- 
tion, layout nor wiring is critical. The 
load resistors in the plate circuits 
should be matched or, as indicated in 
the wiring diagram, a balance adjust- 
ment should be provided. The output 
cathode bias and balance network is 
simple and effective, but a Williamson 
type layout should do as well. The 
cathode bypass capacitor is not neces- 
sary, but I prefer to use it since it 
reduces distortion if and when the 
output tubes, for aging or other rea- 
sons, depart from their original perfect 
balance. 

The long -tailed cascode pair provides 
a noncritical solution to the problem 
of getting maximum quality from a 
given output transformer -this is one 
tail that does a bang -up job of wag- 
ging the dog! END 
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BALANCE OUTPUT STAGES 
WITH YOUR VTVM 

By JAMES P. RODGERS 

FREQUENTLY the owner of a hi -fi 
amplifier does not own a do am- 

meter with which to balance the output 
stage. A 0- 100 -ma meter often does 
not have much use around the shop or 
home unless the individual is an ex- 
perimenter or ham. However, a vtvm 
or small voltmeter is handy. 

By inserting a 10 -ohm 1/2-watt re- 
sistor across the metering position on 

each tube the voltage drop can be read 
on the low voltage dc scale. The balance 
control can then be adjusted until the 
voltage reads the same for both tubes. 
A dpdt switch wired as shown in the 
diagram makes adjustment much eas- 
ier. 

Using Ohm's law, (I equals E /R) the 
plate current can quickly be calculated. 

A higher -value resistor would give a 
greater needle deflection and make the 
meter reading easier but would bias 
the tube excessively and the reading 
would be less accurate. 

Using this system on my amplifier, 
the tubes, 6L6's, balanced at 0.4 volt. 
From E/R I found the plate current to 
be 40 ma. END 

Hi-Fi 
Con versions 

Are Profitable! 
A case history that points the way 

to improving sound in many good 
AM radios. 

What to Do for 
Weak Video 

TV author and teacher gives the 
causes, symptoms and remedies for 
this common TV trouble. 

BOTH in the NOVEMBER 
RADIO -ELECTRONICS 

RADIO -ELECTRONICS 
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NOISE REDUCTION BACKGROU ND 

TAPE recorders vary considerably 
in inherent noise level, both elec- 
trical and mechanical. In general, 
the more expensive the machine 

the lower the noise level. Tapes too 
vary in quality, the price again being 
a rough indicator, although -as in 
many other things -it is not always an 
infallible one. 

The first step in reducing background 
noise is to locate its point of entry into 
the system -on the tape or in the 
recording or playback circuits. Often 
a slight amount of noise from each of 
these produces a high overall level. 

Since the noise content of tapes 
varies due to grouping or clumping of 
particles, tape used for a valuable 
recording should be checked on a good 
machine, preferably by listening to the 
output with headphones. The unmodu- 
lated (unrecorded) tape is run through 
the machine, the volume and tone con- 
trols set in the average position. 

Fig. 1 shows the clumping of par- 
ticles. These may have become im- 
bedded in the front or the back face 
of the tape and produce noise. Exces- 
sive irregularity of the clumping or 
large amounts of foreign matter may 
increase the noise to an intolerable 
level. Some foreign matter (Fig. 2) 
is contributed during recording and 
playback if the heads, guides, pressure 
pads, etc., are allowed to accumulate 
residue which later is pressed into the 
tape. The remedy is to keep these 
places clean with a brush. 

Noise level in tapes increases with 
age due to particles scuffing off the 
surfaces of the tape. Excessive pres- 
sure -pad tension or badly worn heads 
will damage the tape through abrasion. 
Examine all parts that contact the tape 
regularly and renew if worn. A mag- 
nifying glass of about b x is recom- 
mended for the inspection. A tape that 
has become noisy due to the wear of 
many playbacks can be rerecorded with 

OCTOBER, 1956 

By JAMES A. McROBERTS 

How to spot and cure mechanical 
and electrical defects 

appropriate filters to minimize noise 
between the pickup and the input to 
the recorder. 

Playback tests 
If all tapes are noisy on a recorder, 

including new high -quality tape, the 
trouble lies in the machine. A test 
with the machine on playback is the 
first localization step. The recorder 
should be warmed up for about 10 
minutes with the transport lever on 
forward but without tape in the ma- 
chine. Mechanical or electrical noise 
heard at this time cannot be due to the 
tape, the head (due to tape pressure 
against it) or the presence of the tape 
in the machine. Some mechanical noise 
can arise from the weight of the tape 
on the turntables. Switch the transport 
lever to off and then to rewind to 
localize mechar ical noise further. Tilt- 
ing the machine is advisable in all tests 
for the same reason. 

The volume control helps pinpoint 
electrical noise. Noise entering before 
the volume control can be localized 
since it will be varied by the control. 
Sometimes hum from the power supply 
will be picked up and varied slightly 
by the control. However, most noise 
troubles prior to the volume control 
come from noisy resistors in the pre- 
amplifier. These should be replaced 
with low -noise units. Although the 
plate resistor makes the greatest noise 
contribution, all other things being 
equal a noisy cathode or grid resistor 
may raise havoc at times. 

The preamplifier tube may be noisy 
and some of that noise may be due to 
microphonics. Tap the tube. The shock 
mounts on the tube socket may be old 
and stiff- inspect and replace. And, 
of course, check the tube by substitu- 
tion. 

Other stages may be localized by 
the grounded -grid procedure. Here the 
same attention must be paid all resistors 
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IN TAPE 

and components in the cathode and 
plate as well as grid circuits. 

Following these tests we can load 
a tape and play it, listening for me- 
chanical noise with the volume control 
turned down. We can then turn up 
the volume and listen, preferably with 
headphones. Mechanical noise can be 
found by inspection. Electrical noise, 
if any is now discernible, results from 
the addition of that on the tape to that 
caused by the pickup head. The tape, 
as mentioned, can be checked. The 
pickup head or its connections then 
remain. Attempt to reduce noise by 
resoldering the joints; if this fails, try 
a new head. 

Another point in some typical cir- 
cuits that contributes an excess of noise 
is the function switch. Jumping the 
contacts to close the circuit completely 
will reduce the noise level if a defec- 
tive contact pair is responsible. No- 
noise lubricants are temporarily useful 
in preventing noise on such contacts. 
For a more permanent job, form the 
contacts for maximum contact area 
with needle -nose pliers, then apply no- 
noise lubricant. 

Mechanical noise results from flap- 
ping belts, bent fan blades, flats on 
belts and pulleys, worn bearings 
and eccentric -drive rubbers. Listening 
through a piece of rubber tubing helps 
localize the sound to a particular area. 

Recording position tests 
A similar set of tests is made with 

the function switch on record. Since 
the tape transport will not yield any 
more noise than indicated in the play- 
back tests, we are no longer concerned 
with mechanical noise. The test is 
started with no tape on the machine. 
The output is monitored with head- 
phones. A microphone is plugged into 
the input and the recording level tem- 
porarily set. Then the microphone is 
removed for the listening test at this 

43 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


AUDIO -HIGH FIDELITY 

level- excessive noise will be evident. 
There may be a separate amplifier for 
recording. If so, the record level con- 
trol will permit a breakdown into two 
components or sections that may be 
separately checked by the grounded - 
grid method. 

If a single amplifier is used for both 
record and playback, then most of this 
work will have been done previously. 
The record head, if separate from the 
playback head, may have become noisy 
due to a dirty gap. Try cleaning it. 

Improper bias level may be due to a 
defective tube or components. Use a 
voltmeter or whatever instrument is 
specified by the manufacturer to check 
the output of the bias oscillator and 
the bias supplied to the head. 

Noises printed on tape 
Mechanical and magnetic noise 

"printing" may occur on a tape due to 
a defective machine and even the normal 
reeling of the tape. 

Tape wear may result in a wearing 
off of the magnetic coating, causing 
depressions in the coating like that 
left by the fiber hair of Fig. 2. The 
result of such mechanical abrasion is 
a disturbance of the normal uniform 
distribution, with a high residual noise 
level. Due to the limp nature of tape, 
excessive abrasion of the back will raise 
noise level. 

A ridge or a depression on a capstan 
will compress the tape material due to 
roller pressure. Hard particles on or 
deeply worn pressure pads will cause 
similar tape abrasions. The abrasion 
due to a fixed member will show up as 
uniform streaks under magnification 
of about 10 power. Ridges due to flats, 
or depressions due to valleys, on a 
rotating member will show up at 
intervals on the tape. A greatly exag- 
gerated view of such a depression pass- 
ing a head gap is shown in Fig. 3. The 
active material is moved away from the 
gap, producing a noise pulse. A ridge 
(Fig. 4) will cause a closing of the 
distance between active material and 
the gap at the ridge, with a greater - 
than- normal separation immediately 
before and after the ridge. Some cap- 
stans and rollers print a checkerboard 
pattern when old -this makes noise too. 
An examination of the tape under a 
low -power magnifier will reveal such 
troubles. 

Magnetic printing often offends, but 
it is not visible as is mechanical dam- 
age. Two kinds of magnetic printing 
can arise as with mechanical printing - 
repetitive, due to a rotating part; 
constant, due to permanent magnetism. 

The constant type of magnetic print- 
ing results in tape magnetization with 
a constant polarity which creates a 
do magnetic bias. This produces noise. 
The biasing is due to the tape passing 
some magnetized structure. A .magnet- 
ized head, pressure pad, metal panel or 
metal dust covers may be the offender. 
The compass needle offers a good check 
for such fixed "hot" spots. The remedy 
is to demagnetize with an ac coil. Do 
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Fig. 1- Clumping 
of oxide particles. 

Fig. 2 -Fiber hair 
imbedded in tape. 

not use a larger magnet than a small 
magnetic compasa for checking a head - 
you may make things worse. 

A magnetic hot spot on a capstan 
roller is detected by a compass as is 
illustrated by Fig. 5. A hot spot will 
pull the needle to itself. The same side 
of the needle will be pulled to the hot 
spot even when the entire machine is 
turned half -way around. This check is 
necessary since any magnetic material 
will deflect a compass needle, but a mag- 
net will attract one end and repel the 
other. Rotation will tell which is which. 
Fig. 6 depicts a hot spot on a takeup 
reel turntable. Such a spot will affect 
many turns of tape on a takeup reel as 
it is spooled. The result is an increase 
in the bias (dc) at regular intervals on 
the tape and produces high -noise back- 
grounds at these points. 

Since magnetic action records on tape, 
even the record itself may cause an 
effect on adjacent layers of tape on a 
reel. This is called the echo effect. 
Loose rereeling will help separate the 
individual layers but the real cause is 
recording at too high a level. High - 
level recording increases the magnetic 
intensity of the individual magnets. 
Fig. 7 shows how one layer affects its 
neighbors. 

Incomplete erasure 
Erasing mechanisms must erase the 

old record and leave a random orienta- 

tion of the magnetic structure. With 
poor erasing, parts of the old recording 
may remain to mar the new. An old, 
unwanted, recorded tape may be run 
through with the machine (several feet 
is enough for a test) set on record, but 
with microphone disconnected. The tape 
is rewound and the supposedly erased 
portion is played back. With the volume 
control turned up full, incomplete era- 
sure will be evident by the playing 
(faintly perhaps) of the former record. 

Worn tape guides may permit a 
recorded tape to move vertically. In a 
single -track machine little may happen; 
in a dual -track machine the slippage 
may permit part of the second track to 
be erased while recording on the first 
track. The remedy is new guides. The 
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Fig. 3- Depression on coated surface. 
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Fig. 4-Ridge on coated tape surface. 
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Fig. 5- Magnetic 
hot spot on capstan 
roller is detected 
with pocket compass. 

Fig. 6 -Hot spot on 
takeup turntable. 

wear may be found by inspecting the 
guides. 

A partial magnetic short circuit of 
the erase head may still permit com- 
plete erasing of the old record but will 
raise the noise level. The effect is due 
to the disturbance of the bias in the 

Fig. 7- Diagram shows how a strong 
recorded signal acts as a magnet. 

SIOR1ING MIMES 
ERASE G P'E JäcARD GAP R 

F'g. 8 -Iron -oxide scrapings in an erase 
gap greatly reduce its effectiveness. 
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recording part of the head. Fig. 8 
illustrates a typical dual -head function 
with the record erase functions corn - 
bined in a single head. A change in 
the reluctance of the erase gap will 
upset the magnetic flux mingling with 
the recording flux in the record gap. 
Even if the erase head is entirely sep- 
arate from the record head, a partial 
magnetic short circuit will change the 
bias to the record head. Both the bias 
and the erase currents are supplied by 
the same oscillator. The most common 
cause for such a partial short is an 
accumulation of iron oxide scraped off 
the tape, which plugs up the gap. The 
remedy is to clean the gap and to clean 
it after each prolonged period of use. 

Another frequent contributor to 
microphonic noise is the proximity of 
the microphone to the recorder, often 
resting on its case. The motor vibra- 
tion or the hum from the power trans- 
former may cause a serious rise in the 
noise level. The noise will be apparent 
on some tapes but not all. The remedy 
is to keep the microphone away from 
direct contact with the case or the table, 
chair, etc., on which the recorder is 
placed. Also sufficient distance should 
be maintained so that acoustic noise 
such as from belts, pulleys, etc., are 
not recorded. END 

AUDIO -HIGH FIDELITY 

VARIABLE DAMPING 

SPEAKER systems employing ade- 
quate acoustic loading do not need 

additional damping in the amplifier; 
the damping is supplied as radiation 
resistance giving useful output rather 
than dissipative loading of the back 
emf of the voice coil. 

Variable damping can be defined as 
the inverse of variable internal ampli- 
fier impedance; thus a damping factor 
of 4 or 16 means the internal impe- 
dance of the amplifier is 1/4 or 1/16 
the nominal load impedance. Since in- 
ternal impedance is an accepted term 
of long established meaning, it is un- 
fortunate that some amplifier makers 
had to clutter the terminology with new 
nomenclature. 

Most speakers are designed to oper- 
ate out of a nearly constant voltage 
source, implying a low- impedance out- 
put. 

Every experiment so far tried using 
an amplifier with "variable damping" 
feature on our own Klipschorn or 
Shorthorn has shown that best results 
are had by disabling the variable damp- 
ing feature. 

Put another way, any adjustment of 
the damping other than for a reason- 
ably low internal impedance of the am- 
plifier has deteriorated the overall re- 
sponse. 

The variable damping can be dis- 
abled by disconnecting or wiring around 
this part of the circuit so that a simple 
negative- voltage feedback system ex- 
ists, giving a reasonably low internal 
impedance of less than 3 or 5 ohms for 
16 -ohm loads. Excessive feedback re- 
sulting in extremely low internal im- 
pedance almost always results in insta- 
bility. 

How to disconnect or wire around the 
variable -damping network can usually 
be determined by examining the circuit 
schematic of the amplifier in question. 
The amplifier manufacturer will gen- 
erally be willing to give such data. 
However, if such is not possible, send 
the schematic diagram to Klipsch & 
Associates. If feasible, the necessary 
changes will be indicated. - Paul 
Klipsch 

High -Fidelity Concert 
Demonstration 

The Symphony Society of Greater 
Hartford, Conn., will present a concert 
and demonstration of the meaning of 
high fidelity at the Bushnell Memorial 
on October 9. Fritz Mahler will direct 
the 75 -piece orchestra, and local audio 
engineers will supervise the technical 
program. The audience will be given 
the opportunity to compare "live" mu- 
sic with high- fidelity recordings. The 
event is sponsored by Gray Research & 
Development Co., Manchester, Conn., 
manufacturer of high- fidelity equip- 
ment, and the Audio Workshop, a retail 
high- fidelity dealer of West Hartford. 
Profits will be donated to the Hartford 
Symphony Orchestra. 
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AUDIO -HIGH FIDELITY 

LOUDSPEAKER 

The bridge in permanent form; R2 and R3 leads are 
brought out to barrier strip for ohmmeter measurements. 

THE constructor of high -fidelity 
and sound -reproducing systems 
must know the electrical imped- 
ance of the loudspeaker he intends 

to use with his audio amplifier. This 
is no problem in itself as the speaker 
manufacturer will state the impedance 
of each speaker. This is known as the 
rated impedance and is assigned by 
the manufacturer as a nominal value 
for certain amplifier loading and power 
considerations. This impedance may be 
expressed simply by Ohm's law as 
applied to ac; that is, Z =E /I, where 
Z is the impedance, E the voltage across 
the voice coil and I the current flow- 
ing through the voice coil. 

The nominal value of the rated 
impedance is generally the speaker 
impedance at 400 cycles, usually the 
minimum impedance above the bass 
resonant frequency. However, this 
value will vary with frequency. For 
moving -coil, direct- radiator speakers, 
the type considered in this article, the 
impedance is usually fairly constant in 
the range from about 200 -600 cycles. 
At the bass resonant frequency the 
impedance rises to a peak. Below that 

Fig. 1 -Vtvm compares voltages devel- 
oped across loudspeaker and resistor. 
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Impedance Measurements 

Simple bridge circuit 
and oscillator check 

through audio range 

By HAROLD REED 

impedance drops, approaching the voice 
coil resistance as the frequency is 
decreased. Above about 600 cycles, the 
impedance rises with increasing fre- 
quency. 

The hi -fi experimenter may not be 
satisfied just to know the rated imped- 
ance of a speaker. He may wish to learn 
something of its impedance character- 
istics existing when using a certain 
enclosure and when the system is oper- 
ating in various parts of his home, as 
well as to determine impedance varia- 
tions with changing frequency. 

A simple method of determining loud- 
speaker impedance is shown in Fig. 1. 
The impedance may be measured at 
the rated frequency, say 400 cycles, or 
any other frequency available from the 
audio oscillator. With switch Si closed 
and S2 set to SPKR, the output of the 
oscillator is adjusted to give some suit- 
able voltage across the speaker voice 
coil as indicated on the voltmeter. The 
value of this voltage is unimportant 
so long as it does not damage the 
speaker -1 to 2 volts is usually satis- 
factory. Resistor Rl is then varied 
and S2 alternately thrown from SPKR 
to R until the same voltage is read on 
the meter with S2 in either position. 

When the voltages are equal, the 
resistance of Rl is approximately equal 
to the speaker impedance at the audio 
oscillator frequency. The resistance of 
R1- therefore, the speaker impedance 
-may be found simply by reading the 
value with an ohmmeter. If the vtvm is 
a volt -ohmmeter instrument, it is neces- 
sary only to open Si, throw S2 to R 

and set the vtvm to read ohms. The 
above method gives us Z, the imped- 
ance of the speaker. 

Suppose now we want to analyze 
conditions further and learn something 

about the resistive and reactive com- 
ponents comprising Z and also to make 
measurements under actual operating 
conditions of the speaker with various 
input powers. 

A simple bridge circuit may be 
employed for this purpose. The Max- 
well bridge (Fig. 2) is preferable as 
it is most suitable for inductance meas- 
urements of coils with a Q of 10 or 
less. The conventional type of Maxwell 

Fig. 2- Circuit of Maxwell bridge. 

Fig. 3- Diagram of Maxwell bridge re- 
drawn, for testing speaker impedance. 
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Experimental 
bridge setup. 

the oscillator should not be applied to 
the bridge without the speaker con- 
nected as controls R2 and R3 may be 
damaged. END 

."Combination Inductance Bridge." The C-r) 
Capacitor. Vol. 20, No. 4, April, 1955. 

strul TO BC Mrwwlco 

Fig. 4- Bridge circuit and values. 

Parts for Fig. 4 bridge 
RI -I ohm, carbon (wattage rating dependent on 

power fed to speaker) 
R2- I0,000 -ohm pot. 
R3 -I,000 -ohm pot. 
Cl-0.1 µf 
Phones or sensitive at voltmeter 
Chassis or cabinet 
Binding posts (6) 
Terminal or mounting strips 
Tuning dials (2) for R2 and R3 
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bridge shown in Fig. 2 is redrawn in 
Fig. 3 for clarification. An excellent 
article for study and construction of 
a combination inductance bridge is 
given in the C -D Capacitor'. 

In the usual completely constructed, 
calibrated bridge for general -purpose 
measurements, ratio arm Rl consists 
of a number of fixed resistors indivi- 
dually switched into the circuit as 
required to cover a wide range of meas- 
urements. For a specific application, 
such as when making speaker imped- 
ance measurements, a single resistor 
will suffice. 

The unknown quantity L. is the 
speaker voice coil inductance, unknown 
quantity R. is the resistive component 
of the speaker. Variable resistor R2 
balances the bridge for the inductance 
component and variable resistor R3 
balances it for the resistance compo- 
nent. When the bridge is balanced for 
both inductance and resistance, a null 
is obtained; that is, a minimum signal 
is heard in the headphones or a mini- 
mum indication is observed on the sen- 
sitive ac voltmeter. This is true because, 
when the bridge is balanced, there is 
no potential difference between the 
detector terminals and, therefore, no 
current flows through the detector. 

A circuit of a bridge for measuring 
speaker voice coil impedance is shown 
in Fig. 4. Resistor Rl should be of the 
carbon (noninductive) type. Impedance 
can be measured with the speaker oper- 
ating at any power. One consideration 
not of great concern in the usual gen- 
eral- purpose bridge is the power rating 
of Rl. In the circuit of Fig. 4 current 
flowing through the voice coil also flows 
through Rl. Wattage rating of this 
resistor is determined by the greatest 
power at which the speaker is meas- 
ured. 

OCTOBER, 1956 

With the speaker connected to the L 
R. terminals, the of signal is applied 
to the bridge from the oscillator. The 
oscillator output is adjusted to obtain 
the desired voltage across the voice 
coil. Resistors R2 and R3 are then 
varied to balance the bridge, that is, 
to obtain minimum signal across the 
null detector. Carefully and alternately 
adjust these controls until the setting 
of each one is unchanged with further 
adjustment of the other. 

When the null is obtained, if the 
bridge is calibrated, R2 and R3 may be 
read directly from the dials or from a 
chart. If the bridge is not calibrated 
R2 and R3 must be measured. The 
unknown inductance L. of the speaker 
is L.= Rl x R2 x C; the unknown resist- 
ance component is R.= R1(R2 /R3), 
where RI, R2 and R3 are in ohms, C 
in farads and L. in henries. Then, the 
inductive reactance is X,. =2rfL, where 
X,, is in ohms, 2r is 6.28, f the fre- 
quency at which the test was made and 
L the inductance in henries as found 
above. Impedance Z is Z 'R' + XL'. 
It can be seen that the resistive com- 
ponent R is the predominant factor. 

Fig. 5 shows a reactive and resistive 
curve plotted from results obtained in 
the manner just described when testing 
an inexpensive 8 -inch speaker. Notice 
the peak at the bass resonant frequency 
of 200 cycles and the continual rise of 
the curve with increasing frequency. 
The enclosure and baffle dimensions 
were not optimum for the speaker. 

In making speaker impedance meas- 
urements place the speaker several feet 
from any objects. It should face away 
from the experimenter as any move- 
ment in front of the speaker cone will 
produce variations in the null point of 
the bridge and, therefore, inaccurate 
results. Also, large signal voltages from 

22' 
2 

501. 100 - 500 OCC- 

Fig. 5- Typical reactance resistance 
graph made from Fig. 4 circuit. 
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AUDIO -HIGH FIDELITY 

FEEDBACK FROM THE VOICE COIL 
By NORMAN H. CROWHURST 

An opportunity 

for low -cost 

high fidelity 

EVER since feedback was used to 
improve amplifier performance an 
ultimate possibility has intrigued 
audio enthusiasts -that of feeding 

back from the loudspeaker to eliminate 
some of the distortion produced by this 
unit. 

Some have tried placing a microphone 
in front of the loudspeaker and feeding 
the microphone output back to the 
amplifier input in an endeavor to im- 
prove the overall frequency response. 
Unfortunately, the acoustic delay time 
between the loudspeaker diaphragm 
and the microphone prevents any appre- 
ciable degree of feedback -this system 
cannot work. However, the idea of 
using a motion -sensing coil on the 
loudspeaker diaphragm has often been 
toyed with as a means of providing 
overall feedback. 

Probably many experimenters have 
worked on this idea, but putting a 
second voice coil on a loudspeaker 
diaphragm is really a professional job 
and this system becomes possible for 
the average individual only when loud- 
speaker manufacturers supply units 
with more than one voice coil. 

Recently I was going over the stack 
of brochures acquired at the last audio 
show and came across some in which 
loudspeaker manufacturers were adver- 
tising units with so- called universal 
voice coils. These coils have a double 
winding which can be connected in 
series to give 16 ohms impedance or in 
parallel to give 4 ohms; using just one 
section will give the intermediate value 
of 8 ohms. 

I remembered having seen the unit 
but at the time it struck me that it 
was just a device for the convenience 
of loudspeaker manufacturers and 
jobbers -to save them the bother of 

A B C D 

Fig. 1 -Coil connections of "universal" 
voice coil for 4 -, 8- and 16 -ohms. 

Experimental setup for voice coil feedback. 

winding voice coils to three impedances 
and carrying three items instead of one 
in stock for each size. Now it suddenly 
occurred to me that here was something 
that could be applied in quite a dif- 
ferent way! I promptly acquired a 
Stentorian 1012, a unit of this type, 
and set to work to see what can be 
done. 

The amplifier I chose to try it with 
is a typical 25-watt job using an Ultra - 
Linear output with 6L6's and providing 
output taps at 8 and 16 ohms; the 
normal feedback is connected from the 
latter tap. The first thing to do, of 
course, was to connect the arrangement 
under normal conditions and make sure 
everything was working properly. 

The first attempt 
Having checked this, I set about to 

try changing over the feedback to take 

S.. 

Fig. 2- Original feedback connection. 

it from the second coil instead of the 
active voice coil. From the directions 
for connecting the voice coil, I deduced 
that the internal arrangement of the 
twin voice coils was as shown in Fig. 1. 
Using terminals A and D for the driv- 
ing coil, I decided to use terminals B 
and C for the pickup coil. If I con- 
nected C and D together for the ground 
side, the output from terminal B would 
probably be in the same phase as the 
driving voltage fed to terminal A. 
This eventually proved quite correct. 

The schematic of my amplifier showed 
that the 39,000 -ohm feedback resistor, 
connected from the 16 -ohm tap (Fig. 2) 
to the cathode of the first stage, was 
shunted by a b0 -µµf capacitor. My first 
step was to open- circuit this capacitor 
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Fig. 3-- Experimental est setup. The 
amplifier gain control io- turned up. 
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to find out whether it was needed to 
make the amplifier stable. Later I 
checked its exact function in more 
detail, but this particular amplifier 
proved to be stable without the capac- 
itor connected and whether the loud- 
speaker was connected or not. 

As the feedback resistor was 39,000 
ohms from the 16 -ohm tap, I deduced 
that the same feedback voltage could 
be derived from the 8 -ohm tap by using 
about 27,000 ohms. So my next step was 
to disconnect the feedback through the 
39,000 -ohm resistor and connect a new 
feedback loop, from terminal B of the 
loudspeaker, through a 27,000 -ohm 
resistor. I found that the new feedback 
did not make as much difference in 
the gain of the amplifier as the original 
feedback. The gain was practically the 
same as it was with no feedback, when 
the 39,000 -ohm resistor was removed 
from the 16 -ohm tap. 

I realized that I could have expected 
this had I stopped to think of loud- 
speaker efficiency. Most of the power 
delivered to the 8 -ohm driving coil is 
expended in the resistance of the coil 

Fig. 4- Connections are made directly 
to scope plates through capacitors. 

and only a relatively small fraction is 
used to drive the diaphragm. Because 
of this, I would get only approximately 
a similar fraction across my pickup 
coil. This means I need a correspond- 
ingly lower resistance in the feedback 
to get the desired results. 

So the next step was to try values 
lower than 27,000 ohms. I had not gone 
very far when the amplifier became 
unstable at some ultrasonic frequency 
so I decided it was high time to get an 
oscillator and scope and find out exactly 
what was happening. 

Restoring the amplifier to its original 
condition, I connected the scope as 
shown in Fig. 3 to determine the re- 

- sponse and phase characteristics of the 
amplifier with and without the feedback 
capacitor. I found I had to connect 
directly to the scope plates, as shown 
in Fig. 4, to get reliable phase patterns 
above 20 kc. Removal of the feedback 
capacitor resulted in a peak of 12 db 
with a phase shift of 90° at 36.5 kc. 
The 12 db was obtained by setting the 
input to the same voltage on the vtvm 

OCTOBER, 1956 

at 1 and at 36.5 kc, where the output 
was four times the output at 1 kc. The 
90° phase shift was shown by the 
sloping line (Fig. 5 -a) at 1 kc, changing 
to a high vertical ellipse (Fig. 5 -b). 

Putting an 8 -ohm load on the output 
dropped the peak to 6 db with 90° 
phase shift, at a frequency of 33.5 kc 
(Fig. 5 -c, d). So my next move was to 
try and "hold down" the amplifier so 

n 

V 
a 6 

Fig. 5- Traces obtained under tests: 
a, 1 kc no load; b, 36.5 kc no load; c, 
1 kc -8 -ohm load; d, 33.5 kc-8 -ohm load. 

I could play around with the amount 
of feedback without the amplifier taking 
off at this ultrasonic frequency. Some 
experimenting showed that connecting 
a .0025 -pf capacitor from the plate of 
the first stage to ground resulted in 
a condition where the response, with 
the 39,000 -ohm feedback resistor con- 
nected, was flat over the audio range 
and showed a phase shift of 90° and 
+3.5 db at 17.5 kc without a load 
connected and of 90° with 2.5 db at 
16 kc with the S -ohm load connected. 

Try again 
N\'ith this capacitor I reconnected 

the pickup voice coil and proceeded to 
cut down the feedback resistance (Fig. 
6). When I got down to 12,000 ohms, 
from the original 27,000, I noticed that 
the amplifier was unstable at about 2 
cycles. This was not audible; in fact 
it hardly moved the diaphragm, but I 
noted the spot on the oscilloscope screen 
going gently up and down at this fre- 
quency. A do voltmeter in the plate 
circuit of the early stages showed by 
its vigorous swinging that the amplifier 
was oscillating at this frequency almost 
to saturation. The poorness of the out- 
put transformer was losing available 
output so that relatively little power 
appeared on its secondary. 

8,484 25 TO 2N0 

STAGE 
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/o 
c 
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Fig. 6- Changing feedback va ues using 
voice coil feedback arrangement. 
However, signals passed through the 

amplifier under this condition were 
severely 2 -cycle modulated. To cure 
this I tried changing various coupling 
capacitors and found that the capacitor 
from the plate of the first stage to the 
grid of the second was most convenient, 
as well as the one that had most effect. 
The original value was 0.25 pf. Using 
smaller values raised the oscillation 
frequency and made it more intense. 

AUDIO -HIGH FIDELITY 

Eventually a 1 -pf unit was found to 
prevent oscillation completely and make 
the amplifier stable, so this capacitor 
was permanently changed to 1 pf. This 
did not affect the performance of the 
amplifier when connected back to its 
normal arrangement. 

Now I found that connecting this 
feedback arrangement gave me approx- 
imately 14 db of feedback, whereas the 
original arrangement had a little more 
than 20 db. Both listening to program 
material and checking with the oscil- 
lator showed that this arrangement 
was deficient in frequencies above 1,000 
cycles. However, below 1,000 cycles 
things looked very hopeful: the output 
voltage stayed closer in phase with the 
input voltage as the frequency was 
swept through the resonant region. 
This was indicated by the fact that the 
line on the screen did not open out into 
such a wide loop as occurred with the 
normal operation. Also, the output took 
a dip at frequencies where resonance 
made the loudspeaker more efficient. 
As a result, when frequency was varied 
the output sounded more constant, 
although the output voltage showed a 
dip where previously there had been 
audible peaks in the response. This 
seemed very promising. The next step 
was to retrieve the lost highs. 

Remember that the average loud- 
speaker impedance characteristic shows 
a rise above 2 kc, indicating that the 
reactance of the voice coil inductance 
is becoming comparable with its resist- 
ance at this frequency. As the two voice 
coils on this loudspeaker are bifilar- 
wound, the mutual inductance between 
them is approximately the same as the 
self -inductance of each coil individually. 
Although the coil is basically air -cored, 
the proximity of iron in the magnet 
boosts the inductance somewhat. This 
means that the electrical coupling be- 
tween the voice coils begins to approach 
100% at frequencies in the region of 
2 kc and is getting pretty close to 100',: 
coupling above about 5 kc. 

This explained my high loss. Begin- 
ning at about 1 kc and reaching an 
ultimate in the region of 5 kc, the feed- 
back was reverting to the original 
arrangement. Using the much lower 
feedback resistor means that, up in this 
region, I had about 8 db more feedback 
than in the normal operating condition; 
in the region below 1,000 cycles I still 
had about 6 db less than the original 
amount of feedback due to loudspeaker 
inefficiency -a differential of about 14 
db, a serious loss. At the same time I 
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Fig. 7- Response of Fig. 6 arrange- 
ment. Solid line is response across voice 
coil AD; dashed line response across 

coil BC. 
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noticed I had a high peak up in the 
region of 35 kc. 

My frequency response at this stage 
looked somewhat as shown at Fig. 7. 
To get satisfactory results I had to 
bring the high frequencies up level 
with the response below 1,000 cycles 
and eliminate the peak at 35 kc. 

Final success 
The circuit of Fig. 8 was designed 

to do this. It proves to be fairly easy 

SIRCE 

VOICE 
COIL 

Fig. 8 -Final feedback arrangement. 

to set up according to the requirements 
of individual conditions. The .0025 -µf 
capacitor from plate to ground was 
removed and the capacitor and resistor 
across the cathode resistor of the first 
stage effectively reduce feedback in the 
region where the mutual inductance 
tends to bring it up, by approaching 
looq coupling. 

Choice of the right capacitor value 
puts the response slope in the right 
place to neutralize the downward slope 
caused by the mutual inductance of the 
voice coil. 

Using a resistor either larger or 
smaller than the optimum value results 
in a tendency to peak at an ultrasonic 
frequency. 

This in fact proves to be the limiting 
factor to the amount of feedback that 
can be used. With this arrangement 220 
ohms in parallel with a cathode resistor 
of 1,600 ohms is about the right value 
to level up the high- frequency response 
with that below 1,000 cycles. Then 
12,000 ohms is the lowest resistance 
that can be used in the feedback cir- 
cuit without producing a tendency to 
peak up in the 35 -kc region. 
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Fig. 9- Switching setup for A B tests 
of normal and voice coil feed -back. 

I still have some 6 db less overall 
feedback than with the original 
arrangement, as determined by the fact 
that the average output voltage over 
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the frequency response is this much 
higher for the same input voltage. But 
a sweep with the oscillator shows very 
convincingly that the major resonances 
of the loudspeaker have been much 
more effectively removed by this method 
than had been apparent with the damp- 
ing factor of 12 applied by the amplifier 
under its normal connection. 

Listening comparisons 
To make sure just what I had 

achieved, I arranged to make some 
A B listening tests. I found a dpdt 
switch and connected it as shown in 
Fig. 9. I was thus able to switch quick- 
ly from the original method of operation 
to the new circuit. As there was a 
change of about 6 to 8 db in the level, 
I also had to adjust the gain control 
quickly to compensate for this. 

Careful listening showed that I had 
achieved much better fidelity by using 
this voice coil feedback. The low fre- 
quencies were completely uncolored 
(after, of course, the speaker had been 
mounted back in its cabinet) and a 
tendency of the low frequencies - 
particularly plucked string bass -to 
intermodulate with higher frequencies 
in the same orchestra was considerably 
reduced. 

From observing the loudspeaker dia- 
phragm while music was being played 
I would estimate that the effective 
damping of the loudspeaker was con- 

siderably improved. The diaphragm did 
not seem to vibrate so far each time 
the string bass was plucked, and the 
sound was more natural. This was 
achieved with actually less feedback in 
this frequency range than with the 
original circuit. 

So don't be deceived into thinking 
that because this arrangement cannot 
use such a large amount of feedback as 
is normally applied over the amplifier 
itself, it cannot be so effective. Because 
this feedback is tightly coupled to the 
acoustic movement of the diaphragm 
itself, instead of being separated by 
the inefficiency of the loudspeaker, 
better damping is possible than can 
satisfactorily be achieved just by the 
use of an amplifier, even with a very 
high damping factor. 

Conclusions 
When I started to experiment I had 

certain misgivings about the potential 
of this new arrangement and went into 
it with the idea of finding out just what 
it would achieve. However, after pro- 
ducing a satisfactory working arrange- 
ment, I have made the connection 
permanent and am satisfied that this 
produces the nearest approach to low - 
cost high fidelity that can be achieved 
with a single loudspeaker unit. 

Another advantage I found. This 
arrangement is less critical of speaker 
placement in the room. END 

2- Channel Amplifier 
MANY of the high -quality Euro- 

pean radios and phonograph re- 
producing systems have separate out- 
put circuits for high and low frequen- 
cies. Home designers and constructors 
are following this same trend in their 
equipment. The diagram shows a sim- 
ple 2- channel amplifier described in 
Radio Bulletin (Holland). The unit is 
designed for use with tuners and high - 
out -put phonograph cartridges. 

The high- frequency channel delivers 
about 4 watts and the low- frequency 
circuit about 6. Series resistors at the 
lower end of the volume controls pre- 
vent either channel from being corn- 

pletely cut off. The response of the low - 
frequency channel can be varied within 
limits by the feedback type tone con- 
trol. 

The cathode resistor in the low -fre- 
quency output stage may consist of two 
270 -ohm 1 -watt resistors in parallel. 
The power supply should deliver 250 
volts at 120 ma or more. 

You can purchase the EL84 from 
many jobbers and most suppliers han- 
dling European equipment or from Am- 
perex Electronic Corp., 230 Duffy Ave., 
Hicksville, N. Y., North American Phil- 
ips, 100 E. 42nd St., New York City, or 
International Electronics Corp., 81 
Spring St., New York City. 

ECC83oR 12AX7 

1 

2205 
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5005 
i 

IONE CONT 

I35. 100 
250V 

WOOFER 

RADIO -ELECTRONICS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


new Courtesy U.S. Navy .. . ,, C,.,,,,.r. 
Pa. 

HEART SOUNDS are recorded clearly 
and safely with these smallest microphones, 
ceramic (barium titanate) phonocatheters which 
are inserted directly into the heart through a 

vein. The ceramic units are % inch long and 
from .038 to .08 inch in diameter. They were 
developed by Drs. Wallace and Brown of the 
U. S. Naval Air Development Center, Johns - 
ville, Pa., and Dr. Deitz, Philadelphia General 
Hospital. 

VENETIAN BLIND TV inter- 
ference is eliminated by a filter which fits 
on the picture -tube socket. According to 
Jerrold Electronics, who make the filter, 
its operation is based on the fact that TV 
information is largely on harmonics of 
15,750 cycles, whereas venetian -blind inter- 
ference is on 10 or 20 kc, due to the 
"offset" of stations on the same control. 
So a 10- and 20 -kc filter takes out the 
interference without noticeable impairment 
of the picture. 

OLD MEETS NEW 
in this three -speaker radio- 
phonograph. The Fiberglas 
horn contains a tweeter, and 
there are two 6 x 9 -inch 
speakers at the sides of the 
cabinet. Duct loading and a 

special bass amplifier tube 
compensate for the lack of 
speaker enclosure, with sur- 
prisingly good results. A 
four -speed record changer 
(including 16?4 rpm) and an 
illuminated -dial radio com- 
plete the equipment. The 
tuning dial is the crank! 
The Graf -O -Nola is made by 
Guild Radio & TV, manu- 
facturers of the Country 
Belle "rural- telephone cabi- 
net" radio receiver. 

.1' 

AN UPSET in TV design is this Philco chassis 
7L71U, universal chassis for 21- or 24 -inch sees with 
uhf and automatic touch tuning. The traditional chassis 
is turned over and parts installed as shown ahoy,. Con- 
trols. etc., are mounted on aprons projecting up instead 
of down. Three cutaways on the chassis bottom expose 
the underside of printed- circuit boards for service. A 
narrow -blade screwdriver is inserted in the hollow con- 
trol shafts to adjust secondary controls. This plu; other 
features permit the service technician to make all second- 
ary adjustments from the front. 

OCTOBER. 1956 

BETTER UNDERSTANDING with a form of 
three -dimensional hearing is the objective of this new Telex 
headset. A time delay of 1 millisecond between ears results in 
30íi better intelligibility, according to the manufacturer. The 
delay is produced by bringing the signal to one earpiece, then 
using a hollow tube between it and the other. The tube, which 
is aLso the headband, acts as the acoustic delay line. The set is 

designed to be worn for long periods of time and will be useful 
to secretaries, switchboard operators and radio and TV monitors. 
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flea-power 
TRANSISTOR 

TRANSMITTER 

Miniature unit tunes 

from 600 kc -5.1 mc, 

covering 160- and 80 -meter 
ham bands 

LI C2 

TERMI 
MIKE JACK 

VI 
SWITCH 

THE possibilities of the transistor 
in transmitter applications have 
barely been explored. There are 
several good reasons for this, the 

most important being that, as the fre- 
quency capabilities of commercially 
available transistors are being im- 
proved, their power -handling capabil- 
ities suffer proportionally. Thus, al- 
though transistors are available that 
operate reliably to 5 or 6 me and be- 
yond, their very small power output 
has limited their application to rf and 
if receiver circuitry. 

Judging from the amazing progress 
made in the past year or two in tran- 
sistor development, units with reason- 

52 

Internal view of 
transmitter. Photo 
shows battery po- 
larity accidentally 
reversed - connect 
battery as shown. 

By JOSEPH CHERNOF 
50 feet, which conforms to FCC regula- 
tions on this usage. 

This unit (Fig. 1) represents a 
great simplification of several earlier 
models. The original plan was to use 
one transistor as rf oscillator and a 
second as modulator. However, it was 
found that a crystal microphone would 
provide sufficient modulation voltage 
when coupled directly to the base ele- 
ment of the transistor oscillator, thus 
eliminating one transistor. Coupling the 
modulating voltage directly to the base, 
roughly analogous to control -grid modu- 
lation using vacuum tubes, results in 
surprisingly good fidelity. The crystal 
microphone has very little loading effect 
on the oscillator, although the micro- 
phone cable was shielded to prevent 
any hand -capacitance detuning effects. 

The transistor is a Sylvania 2N94A 
n -p -n unit especially designed for rf 
applications. The lower -priced tran- 
sistors, such as the CK722 and 2N107, 
will oscillate fairly well in this type 
circuit at frequencies up to about 1.5 
mc but only a few selected units will 
oscillate above that. 

Oscillator coil L1 is a two -winding 
tapped unit and provides the proper 
voltage and phase relationships to sus- 
tain oscillation. Feedback energy is 
coupled from the collector output cir- 
cuit to the base via C2. Resistors RI 

ably good power capabilities will soon 
be available for use throughout the rf 
spectrum. The midget unit described in 
this article was built to familiarize my- 
self with the use of transistors in trans- 
mitter applications. 

Using a Miller 2020 oscillator coil, 
this flea -power transmitter tunes over 
a very broad frequency range which 
varies slightly from transistor to tran- 
sistor but has averaged 600 kc to 5.1 
mc. The transmitter covers both the 
160- and 80 -meter ham bands as well 
as the standard broadcast band, where 
it can be used for "broadcasting" 
through the home radio. Its range with 
no external antenna is limited to about 

2N94 -A 
MIKC 

JACK CI 

.022 
200V 

6 
C4 10- 

365ppf 

} 

2 

560K 

OFF BATT I + 

Si ON lsvl 

Fig. 1- Transistor transmitter diagram. 

Parts for Ilea -power transmitter 
RI- 560000 ohms, % watt; R2 -4,700 ohms, I/ watt; 
CI -.022 pf, 200 volts; C2 -250 µµf 200 volts, ce- 
ramic; C3-0.I pf, 200 volts; C4-Ili-365 ppf, vari- 
able (Lafayette MS -215 or equivalent); VI -2N94A 
transistor; Batt I -15 -volt miniature B battery (Ever - 
ady 411 or equivalent; SI -spat toggle switch; LI- 
oscillator coil, Miller 2020 or Lafayette MS -165; 
transistor socket; battery holder; standoff insulators 
(2); microphone jack; microphone, crystal (Lafayette 
MS -108 or equivalent); cabinet, approximately 4 x 

2'! s 1% inches; antenna. 
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and R2 supply two separate kinds of 
operating bias to the oscillator tran- 
sistor. This helps circuit stability by 
minimizing the effects of the normally 
large variation in transistor character- 
istics. R2 is bypassed for rf by C3. 
Ll can be tuned by an adjustable ferrite 
core which allows a coarse adjustment 
of the oscillator frequency range. Fine - 
tuning capacitor C4 is a 10 -365 -µ4 
miniaturized unit. A standard -size 
capacitor would work just as well but 
wastes considerable space. 

Energy from the oscillator is trans- 
ferred to the antenna via a link wind- 
ing on Ll. The entire unit is powered 
by a miniature 15 -volt battery, an 
Eveready No. 11. The transmitter 
draws less than 1 ma so battery life 
should be extremely good. For portable 
use on the ham bands, a 4 -foot whip 
antenna was fabricated from a length 
of % -inch brass welding rod. Using 
this antenna, the unit operated satis- 
factorily at ranges up to 1 mile. Some- 
what better results were obtained with 
fixed -station operation using a more 
efficient antenna. 

The transmitter is housed in a 4 x 
2% x 1% -inch box and the whip an- 
tenna is supported at its base by two 
miniature standoff insulators as shown 
in the photographs. The 2N94A is 
mounted in a transistor socket to min- 
imize the danger of damaging the unit 
during soldering and to facilitate tran- 

(SIDES ARE SNOW% PARTIALLY BENT 
OUT FOR ELARI Y) 

Fig. 2 -Rear pictorial vie', of unit. 

sistor replacement. The battery is 
mounted in a miniature battery holder 
for the same reason. No special con- 
struction details are necessary other 
than the use of shielded mike cable. 
As always, it helps to keep all leads as 
short as possible. A pictorial layout of 
the transistor transmitter is shown in 
Fig. 2. 

In addition to the applications men- 
tioned, this unit would make an excel- 
lent rf signal generator over its operat- 
ing range. For this use it would be 
advisable to add a second transistor as 
audio oscillator to provide a modulated 
rf output signal. END 

OCTOBER, 1956 

CONELRAD -a report 

THE first nationwide Conelrad test, 
July 20, 1956, produced some unex- 

pected results. At the time of writing, 
no official summary was available. A 
series of tests organized by RADIO - 
ELECTRONICS author Sol Prensky -who 
is preparing a complete report on the 
alert -turned up some useful facts. 

The results of the informal tests are 
given below. Point A was on the eighth 
floor of a steel building in Brooklyn, 
monitored by Leonard D'Airo, an as- 
sociate of Prensky who has constructed 
several transistor receivers; point B 
was a steel building in Manhattan, also 
on the eighth floor. Point C was the 
home of Fred Shunaman, managing 
editor of this magazine, roughly 25 

RADIO 

strengths vastly different; antenna fa- 
cilities were widely different; attention 
to sets varied (one monitor was oper- 
ating four receivers simultaneously 
while another was listening on only 
two). 

There is still some difference of 
opinion as to the meaning of these re- 
sults, but a few points stand out: 

1. An outside antenna is a decisive 
feature. The least sensitive set -the 
Heathkit crystal receiver -and a sensi- 
tive communications rig -the S -40- 
were both 100 /o intelligible, presumably 
due to their good outside antennas. The 
same was true of the Lafayette kit 
which had been modified to become a 
regenerative receiver. 

CONELRAD TEST INTELLIGIBILITY 

Type of 
Equipment Point A Point I Poin+ C Point D 

Commercial 
batte -y 
portable 
receivers 

(Knight) 

75% satisfactory 
(Note I) 

Commercial 
transistor 
portables 

(Regency TR -I) 
100% satisfac- 
tory with con- 
tinual retuning 

(RCA) (Westinghouse) 

75% satisfactory 
(Note I ) 

65% satisfactory 
(Note I) 

(Zenith Royal 
500) 

85% satisfactory 
with occasional 
reorienting 

Home - 
constructed 
transistor 
receivers 

Hallicrafters 
S-40 
Hsathkit 

(D'Airo Super) 
Satisfactory 
with 25 -foot 
antenna and 
reorienting 
Used at Point C, 

(Modified I (D'Aire Super) 
Lafayette K -68) Not satisfactory 
Satisfactory as used without 
wifh outdoor antenna or 
antenna reorienting 

(Grundig long- 
distance typ 

85% satisfactory 
(Note 2) 

(Zenith Royal 
500) 

60% satisfactory 
with cons'anf 
returning and 
orienting 

(Notes I, 2) 

with outside TV antenna. 100% satisfactory. 

(No amplification.) Used at Point C, on outside antenna 100 feet long. 
crystal set 100% satisfactory. 

Note I. Remainder too weak without reorienting or slight retuning or both. 
Note 2. Remainder bothered by interference from other clusters (nets) but read- 

able with retuning. 

miles from New York City. Point D was 
the home of our technical editor Bob 
Scott, approximately 50 miles from 
Manhattan. The results of the tests are 
by no means to be taken as an indica- 
tion of the relative performance capa- 
bility of the receivers, for three rea- 
sons: The distances made signal 

SALERA/0 

2. Extreme sensitivity may not be 
needed. There is danger of picking up 
interference from adjacent nets. 

3. Sets should be reasonably broad - 
tuning and nondirectional. Where good 
results were had with the portables, 
it was at the expense of continual re- 
orientation and retuning. 

First side tuning -then top tuning! Now THIS!! 
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TRANSISTOR RADIOS 
Part V-Motorola 56T1, CBS - Columbia 

TR -260 and Sentinel 369 -P 

By I. QUEEN 
EDITORIAL ASSOCIATE 

0 TOTE of the surest proofs that 
the transistor radio has estab- 
lished itself thoroughly is the 
fact that the best -known and 

largest companies -who are sometimes 
rather conservative - have presented 
transistor models. The products of three 
of these firms are described in this 
installment. Note well that one of these 
is a table -model radio. Some manufac- 
turers have designed models that can 
be used as portables or home sets. One 
has even built a portable which can be 
set on a special base with a larger 
speaker, making it a table set with 
better output equipment than it could 
have as a portable. But the CBS - 
Columbia is - as far as I know - the 
first true table -model portable. 

Motorola 5671 
This is a five -transistor receiver with 

a plated -circuit chassis. The power 
supply is a 9 -volt battery, which may 
be either standard or mercury type. 
All transistors, except the output stage, 
are n -p -n types. The voltages listed in 
the diagram (Fig. 1) are measured 
with a vtvm with no signal input and 
with volume control set at maximum 
and are from the point indicated to 
ground. 

The first stage is a conventional 
converter. Its base is only slightly more 
positive than its emitter, since the 
transistor is biased for detection. Ll is 
the pickup loop and secondary. L2 
is the oscillator coil with coupling 

Fig. 
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2N172 
Cary 

VI 

L1 RED 014. 

E 
NA .75V 

.7V 

5 

between emitter and collector windings. 
The emitter coil is tuned, the collector 
winding acting as a tickler. 

Single -tuned transformers are used 
in the if stages. Each base is fed from 
a voltage divider. A capacitor bypasses 
the if signal from the secondary wind- 
ing directly to each emitter. Each 
emitter and collector return includes 
a decoupling resistor and capacitor. 

The second if stage feeds a detector 
(V4) which also supplies avc. This 
stage is biased nearly to cutoff (almost 
zero bias) by a small resistance R3, and 
a much larger one, R4. Therefore the 
current through V4 increases with sig- 
nal input. In other words, each negative 
half -cycle of signal is almost entirely 
lost for it drives the base more nega- 
tive than the emitter and blocks the 
transistor. The positive half -cycle drives 
V4 to conduction in accordance with 
its amplitude. 

Electrons flowing into the emitter of 
V4 must first flow from ground into 
Rl, R2. Therefore the emitters of both 
if amplifiers are driven positive by this 
current. The greater the signal, the 
greater the bias at each emitter. This 
ave action reduces sensitivity in propor- 
tion to signal input. 

An interesting circuit couples the 
detector to the output stage. The out- 
put load for V4 is a portion of the 
volume control R5. Current from the 
transistor must flow through this resis- 
tor to return to the positive terminal 
of the battery. It sets up a negative 
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1 -In Motorola 56T1, two 2N146's are used 

.01 

R3 IN 

33k 

voltage drop to bias the base of V5. 
This makes a p -n -p transistor neces- 
sary in the output stage. 

Bias for the output stage depends 
upon the setting of the volume control. 
When it is set for maximum (all the 
way to the right), the drop across R5 
is relatively large and maximum bias 
for V5 is available. C charges to some 
average value of voltage to bias the 
final transistor. When the control is 
adjusted to minimum, the voltage on 
C is very low and the gain of V5 small. 

CBS -Columbia 
This company puts out a pocket 

Power Mite set (model 250) and a 
home model Porta- Console (TR 260). 
The smaller set has 50 -mw output and 
weighs 15 ounces, less battery. The 
home model puts out over 250 mw and 
weighs 12117i pounds. See Fig. 2. 

The high- frequency section uses three 
n -p -n transistors. Three p -n -p units are 
in the audio stages. The converter is 
conventional but note that the first if 
transformer is double -tuned for greater 
efficiency. Note also diode D1 between 
Tl and T2. The potential difference 
between its anode and cathode will 
determine whether D1 will conduct, 
and how much. Since V2 is biased for 

354 
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V5 .23V 35n 
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The three sets. CBS Porta - 
Console, center, is on 21- 
inch stand. It is 9% inches 
high, 12% long, 6% deep. 

L A. 
class A as usual, its collector current 
remains steady regardless of signal 
strength. Thus the R2 drop is constant 
and the Dl anode voltage is steady. 
The cathode returns to R1, whose drop 
is not constant. V1 is biased for rectifi- 
cation (or detection), therefore its 
collector current rises with signal inten- 
sity. Such an increase means that the 
diode cathode goes more negative. A 
strong signal drives D1 to greater 
conduction which, of course, shorts out 
some of the if across Tl and aids avc. 

The bias at V3 is set by a voltage 
divider across the base, but V2 is sub- 
ject to avc. The detector is a diode D2 
which generates a negative drop across 
the volume control. The negative volt- 
age is filtered, then fed back to the base 
of V2. The stronger the signal, the 

ROD ANT 
Li 

05 

more negative the avc voltage, so the 
transistor gain is reduced as required. 

V4 is stabilized by a voltage divider 
across its base terminal and by a 
resistor in its emitter return. The out- 
put stage is operated in class B. Each 
base is set to near zero bias by a small 
resistor R3 and larger ones R4 and 
R5. R4 and R5 also act as degenerative 
feedback paths since they connect the 
base and collector of each transistor. 
Temperature stabilization is provided 
by a low resistance in the emitter path. 

Sentinel 369 -P 
This receiver (Fig. 3) also uses six 

transistors, three n -p -n types in the 
high- frequency circuits, three p -n -p 
types for the audio. The detector is a 
crystal diode. 

2NI72 211146 aR 2N145 2NI46 oR2NI47 
CONY 

INGO 1ST IF AMPL 2ND IF AMPL 

T2 SWf 2.2A r--i--I V3 

INGO 
T3_ DETIAVC 

1 
4-# I 

1 
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V1 is a conventional converter tran- 
sistor. The if transformers are specially 
designed, without a tap as in most 
other types. However, the output trans- 
former is tapped at the secondary to 
accommodate a crystal detector. A low - 
impedance winding supplies neutral- 
izing voltage. The high- impedance por- 
tion feeds the crystal. 

The detector output (across the vol- 
ume control) is negative since it is 
taken from the diode anode. This volt- 
age is filtered and fed back to the base 
of V2 as avc. From previous descrip- 
tions of this type of circuit it is clear 
that strong signals drive the base of V2 
more negative, thus reducing its gain. 
Detector output is capacitively coupled 
to the audio stage V4. 

V4 is a Texas Instruments transistor 
specially designed for application as a 
class -B driver. It delivers up to 2 mw 
from a 9 -volt supply. Its emitter cur- 
rent flows through R1 to provide a 
small voltage drop (positive) for the 
class -B bases. This emitter current to 
V4 is relatively large (1 or 2 ma) and 
remains steady, so it is an effective 
method of obtaining the required bias 
for the class -B stage without the power 
waste of a voltage divider. 

The primary of each audio trans- 
former is shunted by a capacitor which 
reduces the highs. 

R2 -in conjunction with two large 
capacitors -filters the battery supply 
to all stages except the final. It elim- 
inates any if or oscillator voltage that 
may tend to enter the battery. 

This receiver weighs 15% ounces 
with battery. Dimensions are: width 
31 %, height 51/2, depth 11,2 inches. The 
4 -volt mercury battery has a life of 
about 250 hours. END 
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3 -tube FM receiver 

Nonradiating superregenerative unit uses 

slope detection; provides high sensitivity 

By RICHARD GRAHAM 

FM RECEPTION can be yours to en- 
joy with far less constructional com- 
plexity than the average small AM 
receiver. As a matter of fact, the 

receiver described uses only three tubes 
yet provides more audio than the built - 
in speaker can handle and has enough 
sensitivity to provide listenable recep- 
tion to 14 FM stations in the New York 
area. This is achieved with only an 
indoor folded dipole to the ceiling. 

You say you're impressed but there 
must be a catch. Well, in a sense there 
is. After all, there would hardly be any 
need for the 10- to 15 -tube FM tuners 
being sold if there were not. But the 
catch is simply that the receiver de- 
scribed, while receiving FM stations 
well, has the properties and charac- 
teristics of an AM receiver. It is not 
immune to static and ignition noise, 
and I hesitate to call the resultant audio 
true high fidelity. At any rate it's 
certainly no worse than AM, and that 
seems to still be with us after 30 -odd 
years. 

The key to the performance of this 
receiver is the superregenerative detec- 
tor, which pioneered the vhf region 
and was supreme for many years and 
is well known for its extreme sensitiv- 
ity. It can outperform multitube super- 
heterodyne receivers in this respect. 
The characteristic interstation audio 
hiss from a superregenerative detector 
attests to its sensitivity for this hiss 
is actually the tremendously amplified 
thermal agitation noise of the input 
circuit and antenna resistance. 

In spite of its excellent sensitivity, 
the superregenerative detector has a 
few disadvantages. Typically, a super - 
regenerator has poor selectivity. In 
this case, a disadvantage is turned to 
an advantage: The wide -band FM sig- 
nal is tuned in on the slope of the 
selectivity curve and is converted to 
AM before detection. This is why the 
receiver has the characteristics of an 
AM radio -it actually is an AM 
receiver set up for the FM band. Since 
signals are detected by slope detection, 
FM stations can be tuned in at two 
adjacent places on the dial -either 
slope of the seleotivity curve. 

Superregenerative detectors are very 
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nonlinear when receiving AM signals 
of high- percentage modulation. Thus, 
normally, while this detector would be 
suitable for speech it would be com- 
pletely unsuitable for music -at least 
if it was to be enjoyed. However, we 
are using slope detection to convert 
from FM to AM. If the selectivity is 
relatively poor, the FM is converted 
to the equivalent of an AM signal of 
low- percentage modulation. The lin- 
earity of the detected signal is thus 
improved to a point where it at least 
matches the quality of the audio sys- 
tem of the receiver. 

Receiver circuit 
After looking at the diagram of the 

receiver one might well ask why use 
an rf stage, particularly after the 
previous discussion on the extremely 
good sensitivity of the superregenera- 
tive detector. Actually the rf stage 
used with this receiver has little gain. 
Its main function is to isolate the 
superregenerative detector from the 
antenna -the detector is actually an 
oscillator, and any oscillator coupled 
to an antenna is capable of severe 
interference to neighboring receivers. 
Thus the need for isolation and the 
use of an rf stage. 

An rf stage also makes receiver 
operation smoother. The pulling effect 
of the antenna impedance character- 
istics on the detector is eliminated, 
removing the necessity for readjusting 
the regeneration control as the re- 
ceiver is tuned across the band. 

The rf stage uses a 6BQ7 -A in the 
familiar cascode circuit. It is broad - 
banded to cover the entire FM band 
and needs no adjustment after the 
initial alignment. 

The detector and first audio stages 
are combined in a 12AT7 double triode. 
A 1 -to -3 stepup audio transformer 
(T2) couples the detector to the grid 
of the first audio stage. This increases 
the receiver audio output. Superregen- 
eration is controlled by R8, which varies 
the detector plate voltage. This 50,000- 
ohm pot is combined in a dual control 
with the audio volume control and ac 
switch, helping to keep the receiver 
panel uncluttered. 

Variable tuning capacitor C5 is a 
National type STHS -15 15 -µµf capacitor 
with one rotor plate removed. A 
straight -line wavelength or frequency 
capacitor is recommended to avoid 
crowding the high- frequency end of the 
band. This is a convenience in tuning 
common to almost all receivers. 

The time constant of the grid leak 
resistor and capacitor in the grid cir- 
cuit of the detector was chosen to put 
the quench frequency well out of the 
audio range to reduce hiss. This gen- 
erally results in less sensitivity. How- 
ever, sensitivity or the lack of it is no 
problem with this set. Selectivity also 
suffers with an increased quench fre- 
quency, but this too is satisfactory in 
this receiver. It is worth while noting 
these effects when trying to receive a 
relatively distant FM station. 

Capacitor C7, specified as .004 -µf, 
apparently has a pronounced effect on 
the quenching waveform, the shape of 
which has a definite effect on sensitivity, 
selectivity and linearity. The refer- 
ences listed at the end of this article 
go into the theory of superregeneration 
completely and are recommended to 
those who want to pursue this subject 
further. 

A printed- circuit coupler is used 
between the audio stages. A .001 -µf 
capacitor from grid to ground on the 
6AQ5 grid restores tonal balance to 
the receiver. FM broadcast transmitters 
all use pre- emphasis; i.e., the higher 
audio frequencies are boosted in ampli- 
tude (and consequently deviation) to 
overcome noise. Correspondingly, super - 
het receivers use a 75- microsecond R -C 
time constant to de- emphasize the high 
frequencies previously boosted at the 
station. No network of this kind is 
used since the boosted high frequencies 
give a little brilliance to the sound 
and help overcome the deficiencies in 
the 4 -inch speaker used. The .001 -µf 
capacitor attenuates the high audio 
frequencies slightly and may be varied 
to suit the constructor's desires. 

The remainder of the receiver is 
conventional. The power supply utilizes 
a half -wave selenium rectifier and is 
transformer -powered. This may seem 
mildly extravagant, but it is safer 

RADIO -ELECTRONICS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


LTnderchassis view 

V2 L3 L2 R2 VI LI 

C3 

L4 

SI 

R7 

RB L5 Cu-C12 V3 PCrI R9 

than ac-dc operation direct from the 
power line. 

Construction and alignment 
For those unfamiliar with construc- 

tion of vhf units and particularly super - 
regenerative detectors chassis layout 
should follow the photographs closely. 
Lead lengths are important and can 
easily determine success or failure. 

The unit is built on a 41/2 x 8 x 11/2- 
inch aluminum chassis and housed in 
a metal cabinet to reduce rf radiation 
further. Radiation from the detector 
components is not great and causes no 
intereference beyond 15 feet or so. 

The tuning capacitor must be com- 
pletely insulated from ground. It is 
mounted on a '/a -inch Lucite panel 
fastened to the chassis with small L 
brackets. Make sure the dial is sep- 
arated from the capacitor by an in- 
sulated coupling. 

Alignment of the FM receiver is 
fairly simple and requires no test equip- 
ment. After construction, set the slugs 
in coils Ll and L2 so the screws are 
at maximum length out of the coil (the 
slug not in the coil). Set the main 
tuning capacitor at minimum capac- 
itance. Now, with the receiver in opera- 
tion, adjust trimmer capacitor C4, 
starting at minimum capacitance, until 
an FM station of known frequency is 
heard. Back off on C4 slightly. 

Now adjust the tuning dial and make 
sure the lowest- frequency station in 
your area is received. If it isn't, in- 
crease the inductance of L2 by turning 
the slug into the coil. When the station 
is received readjust C4. If a signal 
generator is available, the band edges 
of the tuning capacitor can be made 
to correspond to the FM band limits 
of 88-108 me by the above procedure 

The slug of coil L1 can then be 
adjusted for maximum loudness. 

Receiver operation 
Actually, tuning in an FM signal is 

easier than with a conventional receiver 
using a discriminator. There is greater 
tuning latitude in this receiver and, as 
mentioned previously, there are two 
adjacent points where the signal can 

OCTOBER, 1956 

6 

68Q7-A 
Pf 
VI 

r00 
L6 

73 SPEAKER V3 V2 

RADIO 

Top- chassis layout. 

PRINTED CAT COUPLER 6ÁQ5 
12ÁT7 

VI 
- -_ 

OUTPUT 

DETUIST AP AMPL 12 q 

I R2 47s, 

Da 

C2 .0d 

ON vOLSONT 
911/50YA 

65MA SEL RECT L5 
I D 

yS 

ONAf. 

C72Á04 
AUDIO I1NTERSTAGE TRANS 

22A /IW áII 
RB +EII-+. * Cu 

ew 20T f2o 
5°" k150V 

R9 

6.3V /2A NTRS 

Schematic diagram of the 3 -tube superregenerative -detector FM receiver. 

OA 
REGEN 

I: 

VOLUME 

R7 1 E 
VI V2 V3 

6131/ f4 
15 

14 19 (5 13 
14 

Parts for 3 -tube FM receiver 
RI-68 ohms 
R2 -47,000 ohms 
R3- 10,000 ohms 
R4-10 megohms 
R5 -3,300 ohms 
R6-220 ohms 
R7- I- megohm pot 
R8- 50,000 -ohm pot, with switch 
R9- 22,000 ohms, I watt 
All resistors y waft unless noted 
CI -.001 pf, disc ceramic 
C2 -.001 pf, disc ceramic 
C3-7.5 pue, tubular ceramic 
C4 -I.5 -7 µµf, ceramic trimmer (Can - 

traleb 822 -EZ or equivalent) 
C5- 15 -ppf variable, straight -line wave- 

length, National STHS -15 with one 
rotor plate removed 

C6-50 µpt, disc ceramic 
C7 -.004 1s} ceramic tubular 
CB-50 p(, 6 volts 
C9-550 pf, 15 volts 
C10 -.001 {sf, disc ceramic 
CI I -20 pf, 150 volts 
C12 -20 pf, ISO volts 
S-spst switch -on R8 
LI-4 turns of No. 20 tinned wire, 

tapped at 2 turns, 34 -inch diameter 
ceramic form (Cambridge Thermionic 
LS -5 or equivalent) 

1.2 -3 turns of No. 20 tinned wire, 14. 

inch diameter ceramic form (Cam- 
bridg Thermionic LS -5 or equiva- 
lent) 

L3-rf choke, 1.8 ph, I amp (Ohmite 
Z -144 or equivalent) 

L4-rf choke, 60 mh 
LS- filter choke, 9 henries, 50 ma 
L6-II turns of No. 22 wire, I/4 -inch 

diameter, close -spaced 
TI -power transformer, secondary 125 

volts @ 50 ma, 6.3 volts @ 2 amp 
(Stancor PA -8421 or equivalent) 

T2 -audio interstage transformer, 1:3 
turns ratio, 10 -ma maximum primary 
dc (Sfancor A -53 or equivalent) 

T3 -audio output transformer, 4 watts 
(Stancor A -3856 or equivalent) 

0-selenium rectifier, 65 ma 
4-inch loudspeaker 
PC- printed- circuit coupler (Cornell - 

Dubilier I13TM2 or equivalent) 
VI-6897A 
V2 -12AT7 
V3-6AQ5 
9 -pin miniature tube sockets (2) 
7 -pin miniature tube socket 
Dial, insulated from chassis (National 

MCN or equivalent) 
Chassis, approximately 41/1 s 8 s 11/2 

inches 
Cabinet to house chassis 

be received with equal quality. How- 
ever, because of the selectivity of the 
receiver it may be impossible to receive 
a weak FM signal adjacent to one of 
very high level with any degree of 
satisfaction. This situation is uncommon 
on the FM band however. Rotating the 
antenna will usually help. 

Generally, the regeneration control is 
brought up to a little beyond where the 

receiver produces a loud hiss. A little 
actual experience will rapidly eliminate 
any difficulty on this point. END 
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TV sets with . . . remote control 

Continuation of 
a series 

on TV remote controls. 

Electromechanical 
and split- chassis types 

are discussed 

By HENRY O. MAXWELL 

WE have classified remote con- 
trols for TV receivers into 
roughly three types. The 
electronic type uses radio, 

sound or light to transmit the control 
signals from the remote viewing point 
to the receiver. This includes Zenith's 
Space- Command tuning system oper- 
ated by ultrasonic signals and the 
Flashmatic photoelectric control sys- 
tem described last month. Details on 
the Space -Command were not available 
in time for this series. 

Electromechanical systems have cables 
between the control head and the set 
and split- chassis types have the tuner 
-and sometimes the if and audio cir- 
cuits-on the control chassis and the 
remaining circuits on the chassis with 
the picture tube. 

Sentinel has recently introduced two 
electromechanical remote -control units. 
Fig. 1, the circuit of the control used 
in 21101, 21121 and 21145 models, is 
similar in some respects to the RCA 
setup. The remote- control head con- 
nects to the receiver chassis through up 
to 40 feet of cable and permits the 
viewer to turn the set on and off, select 
channels and adjust volume, brightness 
and fine tuning. In addition, it has a 
built -in speaker that can be switched 
in or out. 

The channel -selection circuit is bas- 
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ically the same as that in Fig. 4 (Sep- 
tember, page 35) and is simpler than 
the RCA unit in Fig. 5 (same issue). 
Turning the remote channel selector to 
any new position starts the motor and 
keeps it running until the station -seek- 
ing switch on the tuner rotates to the 
corresponding channel position and 
opens the motor's power circuit. 

The remote volume control is a 20- 
ohm potentiometer across the secondary 
of the audio output transformer. It 

REMOTE 
SPAR 

REMOTE HEAD n 
y40K 

IRE TONING S P K R S EI 

REMOTE SETI 

VOL CONT I 

BRIGHTNESS 

MOTOR SW 

of 

Conroe (Fleetwood) model 800. 

permits volume to be reduced as desired 
when the receiver's local volume con- 
trol is set to the middle of its range. 
Proper control of volume cannot be ob- 
tained when either the local or remote 
volume control is in its minimum -vol- 
ume position. When the remote speak- 
er switch is in one position it selects 
the speaker on the TV set; in the other 
it cuts out the TV speaker and cuts in 
the speaker located in the control unit. 

The remote brightness control is in 

B+ 7uNE4 SOURCE 

TV CHASSIS SECTION 

-T 

PUTE RES 

OSE 

12 ITUNER 

SAAR 

AUDIO OUTPUT TRANS 

II SEC 

BRIGHTNESS 

PRI 

B 

)LIEG 

PI 

CHASSIS 5w 

ON-OFF 

STATION 5T_c'oR SwrcH 
G1BLE 

5 A-'.nN SE(nIN:: Sw'T 

SEC 

24 TRANS 

117V CHASSIS 
INTERLOCK 

OTRANSEGPoLR TYPE RCVRS NOT 

CONNECTED TO CHASSIS UNO 

Fig. 1- Circuitry of Sentinel 21101, 21121 and 21145 remote -control unit. 
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Fig. 2- Sentinel 2911, 2914, 21011B and 
21017B remote -control circuitry. 

series with the local brightness control 
on the receiver. The local control should 
be set to maximum when the control 
unit is used. The full brightness range 
cannot be obtained at the remote unit 
if the local control is set at minimum - 
nor at the set if the remote control is 
at maximum. The remote on -off switch 
is on the brightness control but the set's 
line switch must be closed before the 
remote switch will operate. 

The remote fine- tuning control is a 
potentiometer in series with the B -plus 
line to the oscillator plate in the tuner. 
Varying this resistor varies the oscil- 
lator plate voltage and frequency. 
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Fig. 3- Schematic diagram of Phico's 
Robot Tuning remote- control system. 
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Fig. 2 is the circuit of the control 
unit for the Sentinel 2911, 2914, 21011B 
and 21017B models. The control head 
connects to the chassis through a 10- 
conductor 25 -foot cable. A remote 
speaker is not included. The method 
of selecting channels is basically the 
same as that used in the Zenith system. 
However, a pushbutton channel- selec- 
tor switch on the remote -control panel 
activates the motor. A "homing" switch, 
on the rear of the tuner, is in parallel 
with the pushbutton and opens only 
when the tuner detent sets the switch 
or turret exactly on a channel. 

Closing the remote channel -selector 
switch rotates the tuner clockwise to 
progressively higher channels. Thus, 
when switching from one channel to the 
next higher one, the pushbutton need 
be depressed only long enough to start 
the motor. This closes the homing switch 
and keeps the motor running until the 
detent drops in on the next channel. 

The remote brightness and fine -tun- 
ing controls operate just like those in 
Fig. 1. The remote volume control is 
shunted across the one in the set and 
the dpdt relay connects the arm of the 
control in use to the grid of the audio 
output tube. 

The Philco and CBS approach 
On several Philco and CBS TV sets 

channels may be selected manually or 
with the electromechanical stepper sys- 
tem that can be controlled from a re- 
mote panel or through a switch or 
switches set into the top of the TV cab- 
inet. Philco calls their system "Top 
Touch Tuning" and CBS calls it 
"Robot Tuning." The two systems are 
essentially the same and permit only 
channel selection. 

Fig. 3 shows the Robot Tuning and 
remote -control circuits. The on-off 
switches and remote -control circuits are 
in series in a three -way arrangement so 
that either will turn the set on or off 
regardless of the position of the other. 
Operating either switch activates the 
relay in series with one side of the ac 
line to the TV power transformer. The 
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motorized channel selector is turned 
clockwise or counterclockwise by press- 
ing the right or left channel- selector 
switch sections. 

The motor and tuner are coupled 
through an intermittent gear that en- 
gages the gear on the tuner shaft for a 
few degrees twice during each revolu- 
tion. This causes the tuner to pause 
momentarily on each channel although 
the channel -selector switch is still 
closed. It enables the viewer to identify 
the channel and release the switch, if 
desired, before the gears re- engage and 
turn the tuner to the next channel. 

Remote fine tuning is another feature 
of the CBS system. Here a 1N60 diode 
and 2.2 -µµf capacitor in series are 
shunted across the oscillator plate cir- 
cuit as in the simplified circuit in Fig. 
4. The junction of the diode and 
capacitor is connected to the fine -tuning 
potentiometer through an L -C rf filter 
network. The diode and series capaci- 
tor appear as a shunt capacitor with a 
very high Q. The potentiometer across 
the diode varies its effective capacitance 

470:. 

Fig. 4 -Fine tuning in CBS system. 

REMOTE FINE TUNING 

Fig. 5- Emerson's remote control. 

and the oscillator frequency changes 
accordingly. 

Emerson's arrangement 
The remote channel selector, bright- 

ness, volume and on-off circuits are 
similar to the Sentinel circuit in Fig. 
2. The fine tuning control resembles 
the CBS circuit in Fig. 4 but its oper- 
ation is closer to that of the RCA cir- 
cuit (Fig. 8, September, page 36). A 
CK706 diode and 1.5 -µµf capacitor are 
shunted across the local fine -tuning 
control as in Fig. 5. 

The remote fine- tuning control is in 
series with approximately 75 volts from 
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a voltage divider. When the voltage 
applied to the diode is low, the conduc- 
tance is low and the capacitor has neg- 
ligible effect on the oscillator frequen- 
cy. Increasing the voltage on the diode 
increases its conductance and the oscil- 
lator frequency changes. 

Split- chassis sets 
In a split- chassis type of remote -con- 

trolled TV receiver the tuner and if 
circuits are usually mounted on the 
control or tuner chassis along with 
the necessary controls. The audio out- 
put circuits, speaker and deflection 
circuits are on the sweep chassis. This 
type of set construction is especially 
suited for custom installations. Split - 
chassis construction is featured in the 
Conrac model 800, Gotham 525 and the 
recently discontinued Pilot TV -520, 
Craftsmen C210, Douglas Chairside and 
Sylvania 387 and 388 series. Ingenious 
readers can probably adapt some of 
the circuits shown here for use in 
remote viewers or in the construction 
of remote -controlled sets. Two junked 
chassis could form the basis for a nice 
split- chassis set. 

Hi -fi fans can use a cathode follower 
like the 6AB4 in the Conrac circuit to 
feed their TV sound or the output of 
existing AM or FM receivers to the 
input circuits of high -quality audio 
systems. 

Conrac 800 
Circuits pertinent to remote control 

of the Conrac (Fleetwood) model 800 
are shown in Fig. 6. The tuner, if 
amplifiers, video and audio detectors 

FROM 3RD 

IF AMPL 

BAUB 
4TH IFAMPL 

6AL5 
VIDEO DET 

I 

and cathode followers and agc circuits 
are on the remote tuner chassis. Video 
amplifier and sweep circuits are on the 
deflection chassis. Volume, contrast and 
brightness are controlled from the 
viewing position. 

The two chassis are plugged into 
separate line receptacles. When the 
on-off switch is closed on the tuner 
chassis, 6 volts from the heater circuit 
is fed to a relay whose contacts are in 
series with one side of the line to the 
primary of the power transformer on 
the deflection chassis. This relay re- 
mains closed as long as the power is on 
in the tuner. 

An earlier Conrac remote -controlled 
receiver used a diode type agc system; 
the model 800 has keyed age. Composite 
video is fed from the video load resistor 
to the grid of the agc amplifier, pentode 
section of a 6AN8. The output of the 
amplifier is direct -coupled to the grid 
of the age keyer tube. Keying pulses 
from the horizontal output circuit are 
taken off the age winding on the width 
coil (on the deflection chassis) and fed 
to the tuner chassis. 

Contrast is controlled by varying the 
screen voltage of the age amplifier. 
Reducing the gain of the age amplifier 
allows less video signal to get through 
to the keyer tube. This, in turn, reduces 
the age bias applied to the tuner and 
if circuits and determines the level of 
signal reaching the picture tube. 

The age line to the tuner connects 
to the top of the agc load resistor. 
Delay bias for this line is obtained 
by making the age load (Rl and R2) 
a part of a voltage divider between 

BAU8C2) 
ST SOUS) IF AMPL 

4 
S,AC 1 2ND SOUND IF Mel 

+ 1001y/ 

the 135 -volt B -plus line and ground. 
The agc clamp diode prevents the tuner 
age line from going positive when sig- 
nal strength is low. For detailed dis- 
cussions of keyed age, see "Circuit 
Shorts" December, 1953. 

The video circuits are fairly conven- 
tional. The detected video signal is fed 
from the paralleled 6AN8 cathode fol- 
lower to a two -stage resistance -coupled 
12AT7 amplifier on the deflection chas- 
sis. Adequate response without peaking 
is obtained by using small plate load 
resistors (4,700 ohms) and feedback 
from the plate of the second to the 
cathode of the first stage through 2,700 
ohms and 10 µf in series. The video 
output circuit is frequency- compensated 
by series and shunt peaking. 

Brightness is controlled by returning 
the grid of the picture tube to a point 
on a voltage divider (R3 and R4 in 
series) between 150 volts B plus and 
ground. When R4, the brightness con- 
trol, is set for minimum resistance, the 
grid is grounded and the beam current 
is cut off by the positive voltage on 
the cathode. Increasing the resistance 
of R4 puts a small positive voltage on 
the grid and increases brightness. 

The audio circuit is conventional. A 
6AB4 cathode follower feeds the signal 
over a low- impedance line to the two - 
stage circuit. High- and low- impedance 
outputs on the tuner chassis and a low - 
impedance output on the deflection 
chassis are provided for feeding the 
audio into an external system. END 

6AL5 

Other split -chassis controls will be described 
in the next article of this series. 
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Fig. 6- Schematic diagram of 
the circuits associated with the 
remote -control function of the 

Conrac model 800 set. 
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REDUCING 
CO- and ADJACENT -CHANNEL 

I N T E R F E R E N C E 
By EDWARD M. NOLL and MATTHEW MANDL 

RINGE -AREA television reception 
in many localities is plagued by 
co- channel and adjacent channel 
interference. Although channels 

have been shuffled in many regions in 
an attempt to minimize these disturb- 
ances, higher transmitter powers and 
more stations have increased interfer- 
ence ranges. More sensitive receivers 
and higher -gain antennas keep increas- 
ing reception range, thereby extending 
possible interference belts. 

There are steps you can take to 
minimize and often ,liminate serious 
cases of interference. Factors that 
determine the ability of a TV installa- 
tion to emphasize the desired station 
and to de- emphasize interference are: 
receiver performance; antenna type, 
position and orientation and transmis- 
sion -line tuning. 

In reducing adjacent -channel inter- 
ference it is necessary first to tune the 
adjacent -channel traps properly. This 
is best done with a crystal- accurate 
signal or with a received station signal. 
In using a station signal for trap 
adjustment first tune in the desired 
station with best picture and sound. 
Now adjust the proper traps for min- 
imum adjacent- channel interference. 
When the interference is from a channel 
below the desired one (Fig. 1), the 
adjacent -channel sound traps must be 
adjusted. If the interference is from 
the next higher channel (Fig. 2) 
adjust the adjacent -channel picture 
traps for minimum disturbance. 

Mounting position 
Antenna mounting position is impor- 

tant and additional interference rejec- 

tion can often be obtained by shifting 
the location of a present antenna. 
Seek a mounting position that favors 
the desired signal and permits it to 
dominate co- channel or strong local 
adjacent -channel interference. 

Here, north of Philadelphia, for those 
customers who desire New York recep- 
tion with minimum adjacent channel 
from Philadelphia, we often position 
an antenna on the shadowed side of 
the house (Fig. 3), for Philadelphia 
stations. This reduces the levels of 
extremely strong local stations and, 
although the lower antenna position 
does reduce the New York levels slight- 
ly, the signal -to- interference ratio is 
better. At the same time local signals 
are not reduced seriously enough to 
hamper their reception. A field -intensity 
meter is particularly helpful in locating 
a satisfactory mounting position, as it 
can be used to measure desired as well 
as undesired signal levels at tenatative 
mounting positions. 

Antenna height should be increased 
cautiously in such an area because local 
signal strength (cause of adjacent - 
channel interference) or direct trans- 
mission -line pickup of strong locals 
often increases at a faster rate than 
the distant station level. Likewise, 
raising the antenna height can often 
bring in a very long distance co- channel 
station to raise havoc with a medium 
distant desired signal. One case of this 
condition is co- channel interference - 
from Baltimore and Washington sta- 
tions -with reception of New York 
channels north of Philadelphia. This 
produces picture venetian blind (Fig. 
4) and "swishy" sound. Another ex- 

ample is co- channel interference from 
Altoona (channel 10) with reception 
of Philadelphia channel 10 in the Read- 
ing Lancaster areas. Thus a sensible 
rule is to mount an antenna Lust high 
enough to receive the desired channel 
but don't go overboard on height. 

Antenna type 
This is very important in the rejec- 

tion of interference. It can be stated 
that the best antenna for areas with 
co- and adjacent -channel interference 
is one with good gain but superior 
front -to -back ratio and pattern. A 
good reflector system and a minimum 
number of minor lobes is the preferred 
pattern -one with a narrow and weak 
back lobe and a sensibly broad but 
strong forward pattern (Fig. 5). This 

-ESI- HED STATION C111-CHANNEL OR 

SfaoND wJKE 
CHANNEL STATION 

Fig. 3- Antenna is mounted to favor 
reception from the desired station. 

type of pattern permits greater orienta- 
tion ease because orientation in the 
direction of the desired station has 
some tolerance while a narrow back 
lobe means it can be oriented away 
from co- or adjacent -channel stations. 

The multilobe pattern (Fig. 6) of 
the usual simple broad -band antenna 

Fig. 1- Adjacent- channel sound on dis- 
tant channel 4 from local channel 3. 
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Fig. 2- adjacent- channel video on dis- 
tant channel 4 from local channel 5. 

Fig. 4 -Co- channel venetian -blind 
interference. 
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such as the conical is particularly 
inviting to this type of interference 
because of its many and strong lobes. 
To minimize co- channel and adjacent - 
channel disturbances on the high band 
it is preferable to use a high -band 
instead of an all -band antenna. Even 
on the low band the simple all -band 
antenna has too strong a back lobe 
for effective interference rejection. Thus 
the present trend is toward much more 
elaborate all -band antennas with not 
too much more gain but with much 
better patterns. 

Antenna orientation 
Needless to say the direction of inter- 

ference arrival must be taken into 
consideration and the antenna oriented 
to reject the interference as well as 
to favor the desired signal. Thus as 
an antenna is oriented in the direction 
of the desired station it must also be 
positioned for minimum interference. 

An example of how a field -strength 
meter can be used to reduce interfer- 
ence is illustrated in Fig. 7. In our 
area local channel 10 causes adjacent - 
channel disturbances on New York 
channels 9 and 11. This defect can be 
minimized even with the poor pattern 

STATION 

Fig. 5-An ideal antenna response pat- 
tern for rejection of interference. 

N Bv.G CakCAL 

Fig. 6 -High- and 
of the popular v.h. 

STATION 

H.LN BM, C ^M,AL 

low -band patterns 
f. conical antenna. 

STATION 

a 
°INTERFERENCE FALLS IN NULL 

6 

Fig. 7- Pattern in b shows orienta- 
tion from a for interference rejection. 
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Fig. 8- Adding parasitic elements to 
improve antenna's co- channel rejection. 

STANDARD REFLECTOR 
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EXCITED ELEMENT 

DIRECTOR FOR r`.' : x CARRIER 

Fig. 9- Antenna e ement sizes for 
rejecting adjacent channel sound. 

of a conical antenna by orienting it 
in the general direction of New York 
but with it set for a minimum channel - 
10 reading (orient to a null point in 
the multilobe pattern). This will set 
the major lobe slightly off from New 
York but will result in an improved 
picture though a slightly weaker one. 
A better solution is an antenna of 
higher gain and better pattern. 

The antenna rotator affords an excel- 
lent means of orienting the antenna for 
best signal -to -noise ratio. However, the 
customer must be taught not to operate 
the motor hit -or -miss. The installer 
should first operate the motor to locate 
the best position to minimize interfer- 
ence and then teach the customer how 
to bring motor and antenna to this very 
same position for reception of a 
troublesome signal. On some rotator 
dials it is possible to pencil in the 
station or channel number. 

Element sizes 

Much can be done to minimize inter- 
ference by modifying antenna element 
lengths for a given location and prob- 
lem. For co- channel interference a 
large -area (screen or multi -element 
grouping) or dual reflector can be used 
(Fig. 8). Reflectors should be cut for 
picture and sound carriers and posi- 
tioned 0.15 wavelength from the driven 
element. A specially cut director can 
also be added to improve the front -to- 
back ratio on a troublesome channel 
though it can possibly harm the anten- 
na gain on some other channels higher 
in frequency. 

Adjacent -channel interference can 
also be reduced by cutting special re- 
flectors and directors. For adjacent - 
channel sound interference (sound 
carrier of next lowest channel) cut the 
reflector to the sound carrier frequency 
of the interfering channel and the first 

"director to the picture carrier fre- 
quency of the desired channel (Fig. 9). 
To minimize adjacent -channel picture 
interference (picture carrier of next 
highest channel) cut the reflector and 
director (Fig. 10) for the picture 
carrier frequency of the interfering 
channel. It is also helpful to have a 
reflector cut to the desired channel pic- 
ture carrier. 

For example, a channel -3 Yagi could 
be modified as above to reduce adjacent - 
channel interference from channel 2 
or 4, using a reflector cut to the 
adjacent -channel sound and the first 
director to the adjacent- channel picture. 

Line tuner 
The desired signal can be made to 

dominate interference by tuning the 
line properly. Often -in the case of 
adjacent- channel interference -the line 
picks up more interference than the 
antenna proper. Thus a means of 
adjusting to a more favorable signal - 
to- interference ratio (as a function of 
relative signal and interference stand- 
ing waves on the line) is advantageous. 

We have had success in minimizing 
adjacent- as well as co- channel inter- 
ference by using a 10 -foot or longer 
section of three- conductor cable and a 
selector switch connected (Fig. 11) 

__TMPLL_ 
UT TO DESIRED CHAN PIX 

OIT TO ADJ CHAN PIX 

.15A 1 ISA 

EXCITED ELEMENT 

.IA 

Y 

DIRECTOR CUT TO ADJ CHAN PD 

Fig. 10- Antenna element sizes for 
rejecting adjacent -channel video. 

TRANSMISSION LINE FROM ANT 
NO CONN TO CENTER CONDUCTOR 

7 
3-MIRE SECTION 

LOFT OR LONGER 

\1` 
6 POS SW 

TO SET TO SET 

Fig. 11- Transmission line tuners. 
between the incoming transmission line 
and the set. The switch positions per- 
mit selecting the most favorable signal - 
to- interference ratio. For better effec- 
tivenèss the three -wire line can be used 
right up to the antenna, leaving the 
center conductor unattached. END 
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JERRY KASS 

THE alignment of intercarrier sound 
if and ratio- detector circuits in TV 
sets was discussed last month. In a 
TV set, a ratio detector is usually 

fed from a one- or two -stage if amplifier 
and may have a limiter or driver stage 
immediately preceding it. It almost 
invariably works into a two -stage audio 
amplifier. Thus, the sound if and audio 
circuits in a TV set with ratio detector 
will have a minimum of four stages. 

In recent years a number of TV set 
manufacturers have adopted the gated - 
beam discriminator using the 6BN6 or 
its 3- and 12 -volt equivalents. The pri- 
mary advantage of this circuit is that 
it combines the functions of limiter, 
discriminator and first audio stage in 
one envelope. Circuitry is simpler and 
fewer components are needed. Align- 
ment procedures for the gated -beam 
discriminator differ from those of the 
ratio detector so we will review them 
here. Two typical circuits are covered 
and the procedures discussed are appli- 
cable to all similar circuits. 

Fig. 1 is a schematic of the 3BN6 
FM detector in the Westinghouse V- 
2342 chassis. It is fed a 4.5 -mc FM 
sound signal from the plate of the 
video amplifier and in turn feeds the 
demodulated audio signal to the audio 
output stage. As with the radio detec- 
tor, the gated -beam discriminator can 
be aligned with either a transmitted 
television signal or a locally generated 
one. 

To use a TV signal, tune to a weak 
station. If desired, a strong station can 
be used with an attenuator that can 
be switched in and out of the antenna 
circuit. Set the 600 -ohm quieting con- 
trol to approximately its mid -position. 
(This potentiometer in the 38N6 cath- 
ode circuit is also called a buzz, AM- 
rejection and noise- rejection control.) ' Adjust the slug in the 4.5 -mc if coil 
L201 for maximum sound. If sound 
peaks occur at two slug positions, use 
the peak obtained when the slug is 
farthest counterclockwise. Then reduce 
the signal to its lowest usable level 
and recheck the adjustments. 

Apply a strong signal to the receiver 
and adjust quadrature coil L203 for 
maximum sound. If sound peaks occur 
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at two widely separated positions, again 
use the one obtained with the slug 
farthest counterclockwise. If the peaks 
are close this indicates that the in- 
coming signal is too weak or the quiet- 
ing control is not at its optimum setting. 

Now apply a very weak signal to the 
set so that noise can be heard. Adjust 
the quieting control for minimum noise. 
The point of minimum noise depends 
upon signal strength so utilize the 
weakest usable station for maximum 
accuracy. The quieting control deter- 
mines the amplitude -modulation rejec- 
tion characteristics of the sound sys- 
tem and should be set around mid - 
position. Under no conditions should 
the quieting control be set at or near 
its maximum counterclockwise position. 

To align the circuit in Fig. 1 with 
test equipment, connect a scope or ac 
vtvm across the volume control to act 
as an indicator. Apply a 4.5 -mc FM 
signal having a deviation of approx- 
imately 7.5 kc to the control grid (pin 
2) of the 12BY7 -A video amplifier. 
Deviation up to 25 kc can be used but 
best results are obtained with the nar- 
rower signal. Using the lowest readable 
signal, adjust L201 for maximum out- 
put. Then, using a strong signal, adjust 
L203 for maximum output. 

Now apply a 4.5 -mc AM signal, 
modulated approximately 30'f, to the 
grid of the video amplifier. If possible, 
use a crystal- accurate generator. Start- 
ing with a very low signal level, grad- 
ually increase the generator output 
while rotating the quieting control back 
and forth until the signal level is such 

FRO 

VIDEO 

DET 

3 

I2BY7 -A 
VIDEO AMPO 

7 
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that the AM output across the volume 
control dips to zero with a rise on each 
side as the control is rotated. Set the 
quieting control for zero output at this 
signal level. 

Fig. 2 shows the sound if and 3BN6 
gated -beam circuitry of the Crosley 
466 chassis. Here a 4.5 -mc sound if 
amplifier stage feeds the 3BN6 -future 
t:evelopments will probably make this 
extra stage unnecessary. The 3BN6 
circuit feeds directly into the audio 
output stage. Before any alignment, 
takeoff coil L109 must be carefully 
tuned to 4.5 mc. Apply a crystal - 
controlled 4.5 -mc AM signal between 
the video amplifier grid and ground. 
Use a probe and connect a scope to 
the cathode of the picture tube. Adjust 
L109 for minimum indication on the 
scope screen. 

Using a strong TV station signal, 
turn the buzz control about 90° from 
maximum clockwise and adjust the 
quadrature coil (L106) for maximum 
sound output, using the second peak 
from the open end. Then go to a weak 
signal and tune L109 and L111 for 
maximum sound output. It is important 
to keep the signal below limiting level. 
If the only available signal is very 
strong, remove the antenna. Now turn 
the buzz control for minimum noise or 
hash, possible only with a very weak 
signal. 

Returning to a strong signal, adjust 
quadrature coil L106 for maximum 
sound, limiting the volume so the peak 
can be easily heard. Finally, go back 
to a weak signal and again adjust the 
buzz control for minimum noise. 

To align Fig. 2 with test equipment, 
apply a sweep generator to the control 
grid of the video amplifier and connect 
a scope across the voice coil. Use a 
4.5 -mc FM signal with 400 -cycle modu- 
lation and 7.5 -kc deviation. Keep the 
volume control at a low level and turn 
the buzz control about 90° from clock- 
wise. Adjust the quadrature coil for 
maximum scope signal and keep the 
signal level high enough for limiting; 
again use the second peak. 

Now reduce the generator output 
below the set's limiting level and tune 
L111 for maximum response. Then tune 
L109 for maximum peak. In these 
adjustments, as the height of the scope 
pattern increases, decrease the genera- 
tor output. 

Tune to a 4.5 -mc AM 400 -cycle modu- 
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Fig. 1 -The gated -beam FM detector in the Westinghouse V -2342 chassis. 
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Fig. 2 -Sound if circuits in Crosley 466 and similar television chassis. 
lated signal, using a strong signal input 
to insure limiting. Tune the buzz con- 
trol for a null (minimum scope indi- 
cation). Then, returning to the original 
FM input and with the volume control 
set at a low level, readjust the quadra- 
ture coil for maximum 400 -cycle indica- 
tion on the scope. For perfection, read- 
just coils L111 and L109, keeping the 
input signal very low. 

Not all models use the 47,000 -ohm 
resistor across the secondary of L111. 
It improves stability in the sound if 
stages whenever the input signal at 
the grid of the 4.5 -mc if amplifier is 
reduced to very low levels. 

Noise inverter 
I have a G -E model 21T3 that per- 

forms poorly in the presence of noise. 
The slightest static or ignition noise 
will cause the set to lose both horizontal 
and vertical sync. All tubes in the sync 
and noise inverter circuits have been 
replaced and all voltages compare 
favorably with those shown on the 
manufacturers' schematic. While this is 
possibly not strictly a service problem, 
I would like to know how the noise 
inverter can be checked to determine 
whether it is functioning properly. - 
B. P., Chicago, Ill. 

The noise inverter circuit in this set 
is highly effective and its operation 

1/2 12AT7 TEST POINT 
V2 12AT7 

TO SYNC NOISE INV I% CLIPPER 

MAN. .01 C303 I TO VERT 6 
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IS 
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470R 4700,f 

í250V 

Fig. 3 -The G -E 21T3 noise inverter. 

can be quickly checked by observing 
noise -pulse inversion without a signal. 

Turn to an unused channel. Connect 

2.2MEG 

2 
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O AGC CONI 
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17VAC 7.5n 2004f 

a scope to test point IX (Fig. 3) at 
the junction of capacitors C302 and 
C303. Then bias off the noise inverter 
by connecting a resistor of approxi- 
mately 100,000 ohms between the cath- 
ode (pin 3) and 250 volts. Place a noise 
source such as an electric razor near 
the antenna. Try not to overload the 
set, but simulate typical noise condi- 
tions. 

Observe the polarity of the noise 
pulses on the scope. Then remove the 
100,000 -ohm resistor. The polarity of 
the noise signal should reverse. Should 
you obtain the above results, you can 
be fairly sure that this circuit is not 
at fault. 

Poor sync, no sound 
A Motorola TS -410 has come in with 

a complaint of poor sync and no sound. 
What makes this so difficult is that the 
signal in the set is very strong. Every 
tube in the set has been checked. I 
have traced the signal to the sync clip- 
pers and lost it there. This accounts 
for the poor sync, but all components 
in this circuit check out OK. Also, this 
has nothing to do with the audio. 

I have a picture on the screen and 
the video amplifier appears to be oper- 
ating normally. I traced the sound sig- 
nal to the last audio stage, but there 
it disappeared. There is a high B volt- 
age on the cathode of the audio output 
tube, but my schematic reads B plus 
at this point. -R. G., Fort Wayne, lud. 

The partial schematic that you sent 
shows 210 volts on the cathode of the 
25L6 -GT audio output tube. Your symp- 
toms almost conclusively point to a 
shorted electrolytic filter capacitor in 
the low- voltage power supply (Fig. 4). 
Capacitor C95 -A is a 200 -if unit con- 
nected between the 250- and 150 -volt 
lines. A short in this component would 
satisfy all conditions you have noticed 
since it connects the 250- and 150 -volt 
lines. 
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Fig. 4- Partial circuit of voltage 
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Over 200 volts would be placed on the 
cathode of the audio output tube which 
is connected to the 150 -volt line and this 
would cut the tube off -hence, no sound. 
A high B -plus voltage would also be 
applied to the sync clipper tube, causing 
improper operation and loss of hori- 
zontal and vertical sync. 

Alignment point 
I have an interesting problem. A 

S/llronia chassis 1 -5.33 cattle in the shop 
badly in need of alignment. Fortnately, 
I had the service notes for it. However, 
the instructions for picture if align- 
ment call for connecting the sweep gen- 
erator to the ungrounded tube shield 
on the vhf miser- oscillator tube. This 
tuner has shields mounted permanently 
to its top. I tried connecting the gen- 
erator directly to the mixer grid but 
got very poor waveforms through the 
if and could not align the set. I would 
like to know how this job can be 
handled. -T. R., Albany, N. Y. 

Of course, it is possible that the poor 
waveforms you obtained are the result 
of a seriously misaligned if amplifier 
and not the fault of poor signal injec- 
tion. Feeding the sweep signal through 
an ungrounded mixer tube shield pro- 
vides desirable loose coupling. How- 
ever, since you cannot do this, connect 
the generator to the mixer grid through 
a 10,000 -ohm isolation resistor in series 
with the hot generator lead. This tuner 
has a convenient hole in it next to the 
mixer, through which the signal injec- 
tion lead can pass. 

Agc misadjustment 
I have had a great deal of trouble 

obtaining a proper setting of the age 
control on a 24 -inch Bendix. One call- 
back was caused by motorboating and 
now I have a washed -out picture. The 
age circuit has been checked thoroughly 
and I am positive the trouble is only 
with this adjustment. I would like to 
know if there is some sort of circuit 
modification that will improve the 
action of the age eircuit.-F'. T., 
Houston, Te.r. 

If all age circuitry is in good order 
you should be able to adjust this con- 
trol properly. The symptoms you give 
of motorboating and washed -out pic- 
ture are typical of agc misadjustment, 
and circuit modification is not neces- 
sary. 

Tune this receiver to the strongest 
signal available and turn the contrast 
control to its minimum setting -coun- 
terclockwise. Starting with the agc 
control fully counterclockwise (mini- 
mum), turn it clockwise until the set 
begins to motorboat. Keep turning past 
this point until the motorboating stops 
-then turn about 45° more. This should 
give you excellent agc stability. END 

All queries to the TV Service Clinic should be 
accompanied by a stamped, self -addressed en- 
velope. This will insure a more rapid answer. 
Be especially careful to state the model or chassis 
number. In many cases these have been confused 
with the serial number which. in most cases. 
is meaningless. An unidentified receiver can be 
analyzed in general terms only. 
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HEATHKIT ETCHED CIRCUIT, PUSH -PULL 

5" Oscilloscope Kit 
COLOR TV 

The previous Heathkit oscilloscope (Model O -10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model 0 -11. It incorporates all the outstanding features 
of the preceding -model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much -improved over -all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model 0 -11 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 1' DB at_3.58 MC. The 1I -tube circuit 
features a 5UP1 cathode -ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push -pull. Built -in peak -to -peak calibrating source - 
step-attenuated input - plastic molded capacitors and top - 
quality parts throughout - pre- formed and cabled wiring 
harness - and numerous other "extra" features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 

i FEWER DOLLARS BRING MORE REAL 
QUALITY. 

Factory -to -you sales eliminate extra profit margin. 
"Build -it- yourself" eliminates labor charge. 
Heath purchasing power cuts component costs. 

2 PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

You deal directly with the manufacturer. 
We are interested in you before and after sale. 

11HEATH 
COIVIPAN 

BENTON HARBOR 20, MICH. 

11111111111111 
OCTOBER, 1956 

3 PROVEN DESIGNS MEAN RELIABLE 
PERFORMANCE. 

Research and development efforts concentrated on kits 
only. 
All kits guaranteed to meet advertised specifications. 

EVERY KIT BACKED BY WORLD -WIDE 
REPUTATION. 

The world's largest manufacturer of electronic equip- 
ment in kit form. 
Producer of more than a million electronic kits for the 
home workshop and industry. 

EASY TIME -PAYMENT PLAN TO FIT YOUR 
BUDGET. 5 
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GREATEST SELECTION 
. , 

Whether your particular special interest is in 
ham -radio, high-fidelity, 

or just experimenting-there Meafhkifs to fill 
servicing, 

your needs. You can 
9_tnee are service shop or lab, buy a complete 

equip an 

high- 
fidelity plate ham 

entire 

fi choosing em, or 
set 

up a really 
deluxe home workshop, from the than 70 yourself" electronic kits by 

different 
the kits displayed in this ad, and f 

Heath. 

will 
glance through of the tremendous array You will 

Y of low- priced, high-quality 
some idea ironic equipment available. h9h-quali h else 

Heu HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 
* Brand new model with improved performance 

specifications. 

* Full 5" scope for service work at a remarkably 
low price. 

* Attractively styled front panel in charcoal gray with 
sharp white lettering. 

* Easy to build from step -by -step instructions and large 
pictorials. Not necessary to read schematic. 

This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep - 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only 11/2 DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push -pull, 
and modern etched circuits are employed in critical parts of the design. A 5BPI 
cathode -ray tube is used. The scope features external or internal sweep and sync, 
one volt peak -to -peak reference voltage, 3- position step- attenuated input, adjustable 
spot -shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model 0M -2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step -by -step instructions and large pictorial 
diagrams assure easy assembly. 

MODEL 0M -2 

$4250 

HEATHKIT LOW CAPACITY PROBE KIT 
Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low- capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low- capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- No. 342 

acitor, to provide correct instrument 
impedance match. Also, the ratio of $ s 
attenuation can be varied. Shpg. wt. I Lb. 

Shpg. Wt. 
21 Lbs. 

HEATHKIT ELECTRONIC SWITCH KIT 
This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all- electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as MODEL S -3 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and service shop. It $2195 
employs ao entirely new circuit, and yet is priced 
lower than its predecessor. Shpt'. w,. a Lb,. 

HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- 
mining relative gain. Applied voltage 
limits are 30 volts (R MS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 
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NO. 337-C 

$350 
Shpg. Wt. I lb. 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This entirely new voltage calibrator produces near -perfect square 
wave signals of known amplitude. Precision 1% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30. and 100 volts 
peak-to-peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak -to- 
peak output of VC -3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for 
determining gain, frequency response, or phase - 
shift characteristics of audio amplifiers. Equally 
valuable in the laboratory or in radio and TV service 
shops. 

MODEL VC -3 

$12, 
Shpg. W?. 4 Lb,. 
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HEATHKIT ETCHED CIRCUIT 
VACUUM TUBE Voltmeter Kit 

Shpg. Wt. 

7 Lbs. 

* Easy to build -a pleasure to use. 

* I %o precision resistors employed for high accuracy. 

* Etched circuit board cuts assembly time in half. 

The fact that this instrument is the world's largest -se:ling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V -7A is equally popular in the 

laboratory or service shop, and represents an unbelievable 

test equipment bargain, without a corresponding sacrifice 

in quality. Its appearance reflects the performance of 
which it is capable. A large 41/2" panel meter is used for 
indication. with clear, sharp calibrations for all ranges. 

Front panel controls consist of a rotary function switch 

and a rotary range selector switch, zero- adjust, and ohms - 

adjust controls. Precision I% resistors are used in :he 

voltage divider circuits and etched circuits are employed 

for most of the circuitry. This makes the kit much easier 

to build, eliminates the possibility of wiring errors, and 

assures duplication of laboratory instrument performance. 
This multi -function VTVM will measure AC voltage 

(rms), AC voltage (peak -to- peak). DC voltage, and re- 

sistance. There are 7 AC (rms) and DC voltage ranges of 
0 -1.5. 5, 15. 50, 150. 500. and 1500. In addition, there are 

7 peak -to -peak AC ranges of 0 -4, 14, 40, 140, 400, 1400, 

and 4000. 7 ohmmeter ranges provide multiplying factors 

of XI. X10, X100, X1000, X10K, X100K, and Xl meg- 

ohm. Center -scale resistance readings are 10. 100, 1000, 

10K, 100K ohms, 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 

components used in this VTVM cannot he duplicated at 

this price through any other source. Model V -7A is the 

kind of instrument you will be proud to own and use. 

HEATHKIT Etched Circuit 
RF PROBE KIT 
This RF probe extends the frequency 
response of any I1- megohm VTVM 
so that it will measure RF up to 250 
megacycles within ± 10%. Employs 
printed circuits for increased stability 
and ease of assem- 
bly. Ideal for ex- 
tending serv:ceand $3' laboratory appli- $3 
cations of your 
Heathkit VTVM. Shpg, WI. I Lb. 

HEATHKIT SCOPE 
DEMODULATOR PROBE KIT 
This probe functions like an AM de- 
tector to pass only modulation of 
signal and not signal itself. Permits 
observation of modulation from RF 
or IF carriers in TV and radio re- 
ceivers. Extends usefulness of your 
oscilloscope. Volt- 
age limits are 30 V. No. 337 -C 
rms,and500 V. DC. 
Very valuable in 
service or labors- 3 
tory applications. Shpg WI. I lb. 

HEATHKIT 20,000 OHMS /VOLT VOM KIT 

Sensitivity of this instrument is 20,000 ohms -per -volt DC and 5,000 ohms -per -volt AC. Measuring 

ranges are 0 -1.5, 5, 50, 150, 500, 1500, and 5000 volts for both AC and DC. Also measures current 

in the ranges of 0 -150 microamperes, 15 ma, ISO ma, 500 ma. and 15 a. Resistance ranges provide 

multipliers of XI, X100, and X10,000, resulting in center scale readings of 15, 15,000, and 150,000 

ohms. DB ranges cover from -10 db to +65 db. Housed in attractive black bakelite case with 

plastic carrying handle, this fine instrument provides a total of 25 meter ranges MODEL MM -1 

on its two -color scale. It employs a sensitive 50 microampere, 41/2" meter and 
$L7 2A9e5° 

features all I precision multiplier resistors. Requires no external power, and is. 

therefore. valuable in portable applications where no AC power is available. Shpg. Wt. 6 Lbs. 

HEATHKIT 30,000 VOLT DC 

HIGH VOLTAGE PROBE KIT 

This pr he provide, a nwhipIication factor of 100 on the DC ranges of the 

Heathkn I I- megohm VTVM. Precision multiplier resistor mounted inside 
the two -color plastic probe body. Plenty of insulation No 336 
for completely safe operation. even at highest TV poten- 
tials. Designed especially for TV service work.` $45O 

Shpg. WI. 2 Lbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20. MICH. 

OCTOBER. 1956 

HEATHKIT HANDITESTER KIT 

The Model Mt -1 measures AC or DC voltage at 0 -I0, 30. 300, 
1000, and 5000 volts. Direct current ranges are 0 -IO ma, and 
0 -100 ma. Ohmmeter ranges are 0 -3000 (30 ohm center scale) 

and 0- 300,0(10 ohms (3.000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms -per -volt. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an "extra' instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. 
Easily slips into your tool box, glove corn - 
partment, coat pocket, or desk drawer. Top 
quality, precision components employed 
throughout. 

MODEL M -1 

$145° 
Shpg. WI. 3 Lbs. 
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CONTROLLED 
QUALITY 

Incoming 
Parts inspection, and inspection of ma- 

terial coming off of our own production line assures You of the finest "build -it- yourself" kit that money 
con buy. Each kit contains all the components you 
need for assembly and you can have confidence in the quality of the parts themselves. 

In addition to this inspection procedure, 
on extensive proof - 

building program for each new kit guarantees 
easy- 

to-follow instructions 
and reliable performance. 

HEATHKIT NEW AUDIO VACUUM TUBE 

Voltmeter Kit 
* Brand new circuit for extended frequency response 

and added stability. 

* Ten accurate ranges from 0 -.01 to 0 -300 volts. 

* Modern, functional panel styling. "On -off' switch 
at both extreme ends of range switch. 

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low -level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode- follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV -3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5 -way Heath binding post. 

The extremely wide voltage range covered by the AV -3 makes it especially valuable not 
only in high -fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
-52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 

MODEL AV -3 

$295° Shpg. Wt. 
5 Lbs. 

HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0 -5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch - 
selected DB ranges covering from -IO DB to +30 DB. Large 
41/2' 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- 
cy response is ± 1 DB from 10 CPS to 250 kc. A 
Functions from AC power line. Use in the $2950 
audio laboratory or in home workshop. Shpt'. W. 6 Lb,. 

MODEL AW -1 

HEATHKIT AUDIO ANALYZER KIT 
This multi- function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built -in 
high and low frequency oscillators. The VTVM ranges are 
.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter 
ranges are .15 MW, 1.5 MW, 15 MW, 150 
MW, 1.5 W, 15 W, 150 W. 1M scales are 1%, 
3', 10%, 30q, and 100%. Provides in- MODEL AA -1 

ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or $15950 
serious audiophile. Shpg. Wt. 13 Lb,. 
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HEATHKIT HARMONIC DISTORTION METER KIT 

The HD -I is equally valuable for the audio engineer or the 
serious audiophile. Used with a low- distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built -in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0-1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy. 
Features voltage regulation and other "ex- 
tras". Meter calibrated in volts (RMS), per- 
cent distortion, and DB. Shpt'. Wt. 13 Lb,. 

MODEL HD -1 

$495° 

HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO -1 
covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro- 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only 
two micro -seconds for checking square wave 
response of audio amplifiers, etc. Designed 
especially for the serviceman and high - 
fidelity enthusiast. A real dollar value in test 
equipment. 

MODEL AO.1 

sZ4, 
Shpg. Wt. IO lbs. 
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HEATHKIT 

Shpg. Wt. 
8 Lbs. 

* Less than 0.1% distortion - ideal for hi ft work. 

* Large 41/2" meter indicates output. 

* Step -type tuning for maximum convenience. 

Audio 
Generator Kit 
This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate selec 
lion of low- distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step -type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 41/2" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0 -.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A "load" switch provides for the use 
of a built -in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ± 5%. Distortion is less than .1 

of 1% between 20 cps and 20,000 cps. Total range i; 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 

HEATHKIT RESISTANCE 

SUBSTITUTION BOX KIT 
The RS -1 contains 36 10% 1 -watt re- 
sistors ranging from 15 ohms to IO 
megohms in standard RETMA val- 
ues. All values are switch -selected for 
use in determining desirable resist- 
ance values in 

MODEL RS -1 experimentalcir - 
cuits. Many 
applications in $ SC 5 0 
radio and TV 
service work. Shpg. wt. 2 Lbs. 

HEATHKIT DECADE 

CONDENSER KIT 
Precision, 1% silver -mica capac- 
itors are employed in the Model 
DC -1 in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(110.000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 
design and de- MODEL DC -1 velopment 
work. Switch- 
es are ceramic 5160 
wafer types. 

Shpg. Wt. 3 Lbs. 

HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 

This kit contains 18 RETMA stand- 
ard condenser values that can be 
selected by a rotary switch. Values 
range from 0.00001 mfd to 0.22 mfd. 
All capacitors rated at 400 volts 
or higher. Ca- 
pacitors are 
either silver - 
mica, or plastic 
molded. 

MODEL CS -1 

$550 
Shpg. Wt. 2 Lbs. 

HEATHKIT AUDIO GENERATOR KIT 

The Model AG -8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to I me in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of 1'; from 100 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 

MODEL AG -8 within ± I db from 20 cps to 400 kc. A five - 
step attenuator provides control of the out- $29 50 
put. Precision resistors are employed in the 
frequency determining network. Shpg. Wt. t t Lbs. 

HEATHKIT DECADE RESISTANCE KIT 
The Model DR -1 incorporates twenty IC; precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of I ohm to 99,999 ohms in 1- MODEL DR -1 ohm steps. Switches are labeled "units. "tens; "'hun- 
dreds," "thousands." and "ten thousands." Use it for 
ohm -meter calibration in bridge circuits as test values 
in multiplier circuits. etc. 

14) 

$195, 
Shpg. WI. d Lbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20. MICH. 

HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 
This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B -plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B -plus output 
and the filament output are isolated from 
ground. Ideal power supply for use in experi- 
mental work in the laboratory, the home work- 
shop, or the ham shack. Large 41/2' panel 
meter indicates output voltage or current. 

MODEL PS -3 

$355g 
Shpg. Wt. 17 Lbs. 
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BONUS PERFORMANCE 
. , If a single word had to be selected to describe Healh 

Company advertising 
policy, it would be 

five." By this we mean that the fions conserva 
- °nd features are performance specifica- 

tions 
the descriptions 

are accurate. We specify 
and th the conservative pecif 

that the 
e side Y performance 

on °r exceeding our °p you c °^ be sure of stance specirtcolions, in. our kifs will do more than In 
almost every re in construction, 

and calibration claim. Eacc standard bration core tan extend °goiell accurate vertised levels. performance 
well beyond ad- 

vertised 

HEATHKIT 

Signal 
Generator Kit 
* No calibration required with pre -aligned coils. 

* Modulated or unmodulated RF output. 

* 110 me to 220 me frequency coverage. 

Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 me on fundamentals on five bands. 
Also covers from 110 me to 220 me on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step -type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built -in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG -8 is the fact that it 
can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step -by -step instructions combined with large pictorial 
diagrams assure successful assembly. Pre -aligned coils make calibration from an 
external source unnecessary. 

MODEL 

SG -8 

s195o Shpg. Wt. 
8 Lbs, 

LABORATORY GENERATOR KIT 
This laboratory RI: signal generator covers from 100 kc to 30 nie 
on fundamentals in live bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50''; . Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. 
Incorporates voltage regulated Bt supply. MODEL lG1 
double shielding of oscillator circuits, copper $3950 plated chassis, and other "extras." 

Shpg. Wt. 16 lbs. 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This im pros ed sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 me to 220 me in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0.42 mc, depend- 
ing on base frequency. All- electronic sweep circuit eliminates 
unssieldy mechanical arrangements. Includes built -in crystal 
marker generator providing output at 4.5 me 
and multiples thereof, and variable marker 
covering 19 to 60 me on fundamentals and from 
57 to 180 me on harmonics. Effective two- 

s495ó 
way blanking. Shpg. wt. 16 Lb,. 

MODEL TS -4A 

HEATHKIT LINEARITY PATTERN GENERATOR KIT 
This instrument supplies information for white dots, cross -hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13. 

the LP -2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a mast for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjust nient of vertical 
and horizontal linearity, picture size, aspect MODEL LP -2 
ratio, and focus. Power supply is regulated for 
added stability. Essential in the up -to -date TV $Z2 
service shop. 

Shpg. wt. 7 lbs. 

70 

HEATHKIT CATHODE RAY TUBE CHECKER KIT 
This instrument cheeks cathode emission, beam current. shorted 
elements. and leakage between elements in electro- magnetic 
picture tube types. It eliminates all doubt for the TV serviceman. 
and even more important, for the customer. Features its own 
self- contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring -loaded switches 
for maximum operator protection. Large 41/2' meter indicates 
CRT condition on "good -bad" scale. Luggage - 
type portable case ideal for home service calls. MODEL CC -1 

Special "shadowgraph" test permits projection $AA 5C 
of light spot on screen. Also gives relative check L L 
of picture tube screen coating. Shpg. Wt. 10 tas. 

RADIO-ELECTRONICS 
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HEATHKIT 

Attractive counter -style cabinet. 

IViring- harness simplifies assembly. 

Large 41/2" meter with two -color "good -bad" 
scale. 

*Separate 
tube element switches prevent obsol- 

P est ence. 

Tube Checker Kit 
This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 

6, and 7 -pin large, rectangular, and miniature types, 

octal and loctal types. the Hytron 9 -pin miniatures, and 

pilot lamps. Condition of tubes indicated on a large 41/2" 

meter with multi -color "good -bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 

different filament voltage values from 0.75 volts to 117 

volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC -2 is very simple to build, even for a 

beginner. It employs a color -coded cable harness for 
neat, professional under -chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 

available separately. At this price, even the part -time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work. 

HEATHKIT TV PICTURE TUBE 

TEST ADAPTER 
Designed especially for use with the Model 
TC -2 tube checker. Use it to test TV picture 
tubes for emission, shorts, etc. Consists of 
12 -pin TV tube socket, 4 ft. cable, octal 
connector. and necessary technical data. 
Not a kit. 

MODEL 355 

$45ó 
I lb 

HEATHKIT PORTABLE 

TUBE CHECKER KIT 

This portable tube checker is identical, 
electrically, with the Model TC -2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is 

detachable, and the hardware is brass 
plated. This rugged unit is ideal for home $34 50s4,9. wt. 
service calls or any portable application. - IS Lbs. 

HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 

Operation of this instrument 
is simplicity itself. One has 

only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 41/2' meter cali- 

HEATHKIT VISUAL -AURAL SIGNAL TRACER KIT 
Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high -gain channel with de- 
modulator probe, and a low -gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses bu:It -in 
speaker and electron beam eye tube for in- 
dication. Also features built -in wattmeter 
and a noise locator circuit. Provision for $2350 
patching speaker and, or output transformer L 
into external Set. Shpg. Wt. 9 Lb.. 

MODEL T -3 

bratcd in mmf and mfd. 
Ranges are 0 to 100 mmf, 1,000 mmf, 0.01 

mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than I mmf. Especially valuable in pro- 
duction line checking, or in quality control. 

MODEL CM -1 

sZ9" 
Shpg. Wt. 

7 Lbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20. MICH. 

OCTOBER. 1956 

HEATHKIT CONDENSER CHECKER KIT 
The Model C -3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .I mfd to 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 
volts DC. Checks paper, mica, ceramic, 
and electrolytic capacitors. Indicates power 51950 
factor of electrolytic condensers. Shpg. wt. 7 tbs. 

MODEL C -3 
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PIONEER DESIGN . New and unique approaches to instrument and 
ment designs are 
ment 

designs 
equip - 

all our development 
Heath Company 

We since this is our prime acti ty- 
efforts 

just 
kit 

This logically results in 
e -and not jus, 

ma ore 
sideline. circuit desi ns_ more et Prot, more reliable engineering and you 

Buying 
from this constant 

engineering 
g progress, ying from in the electronic kit field assures you Pletely modern equipment, with Yoa design features, outstanding advanced 

HEATHKIT 

Impedance 
Bridge Kit 
* 0% precision resistors and silver -mica 

capacitors. 

* Battery -type tubes, no warm -up required. 

* Built -in phase shift generator and 
amplifier. 

The Model IB -2 is a completely self -contained unit. It has a built -in power 
supply, a built -in 1000 cycle generator, and a built -in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100 -0 -100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 

and storage factor (Q) from 0.1 to 1000. Lh of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, ± 3T; 
capacitance ±3 %; inductance, ±10 %; dissipation factor, ±20 %; storage 
factor, ± 20%. Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL 
a Maxwell bridge, and a Hay bridge. Special two- section CRL dial provides IB -2 
maximum convenience in operation. Use the Model IB 2 for determining 
values of unmarked components, checking production or design samples, etc. 
A real professional instrument. 

$595° Shpg. W: 

12 Lbs. 

HEATHKIT "Q" METER KIT 
The Q Meter permits measurement of inductance from l micro - 
henry to 10 millihenries, "W" on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built -in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 4th' panel - 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 
unknown condensers, both variable and fixed. 
Compile data for coil winding purposes, or 
measure RF resistance. Distributed capacity, 
and Q of coils. 

MODEL OM -1 

$4450 
Shpg. WI. 14 Lbs. 

HEATHKIT ISOLATION TRANSFORMER KIT 
This device isolates equipment under test from the power line. 
It is rated at 100 volt -amperes continously, or 200 volt -amperes 
intermittently. AC -DC sets may be plugged directly into the IT -I 
without the chassis becoming "hot." Additionally, since the IT -I 
is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 volts to 130 volts. 
Panel meter monitors output voltage. A very 
handy device at an extremely low price. 

MODEL IT -1 

$1650 
Shpg. Wt. 9 Lbs. 

HEATHKIT 6 -12 VOLT BATTERY ELIMINATOR KIT 
This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6 -volt and 12 -volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0 -8 volts DC or 0 -16 volts 
DC. Will supply up to 15 amperes on the 6 -volt range, or up to 7 

amperes on the 12 -volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 

MODEL BE -4 
separate panel meters indicate output voltage 
or output current. Makes it possible to test $2150 
automobile radios inside at the workbench. v 
Will also double as a battery charger. Shpg. Wt. l7 Lbs. 
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HEATHKIT 6 -VOLT VIBRATOR TESTER KIT 
This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
"good -bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self -rectifier types of 6 -volt 
vibrators. The model VT -1 is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal 
companion unit for the Heathkit Model BE -4 
battery eliminator. The construction book for 
the VT -I contains vibrator test chart for popu- 
lar 6 -volt vibrator types. A real time saver! 

MODEL VT -1 

$145° 
Shpg. Wt. 6 Lbs. 
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HEATHKIT DX -100 PHONE AND 

Shipped motor freight unless 
otherwise specified. 
$50.00 deposit required 
on c.o.d. orders. 

`W Transmitter Kit 

* Phone or CW on 160, 80, 40, 20, 15, 11 and 10 
meters. 

* Built -in VFO, modulator, and power supplies. 

* High quality components used throughout for re- 
liable performance. 

* Features 5 -point TV/ suppression. 

The Heathkit DX -I00 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX -100 features a built -in VFO and a built -in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling. Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW, with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through IO meters. A pair of 1625 tubes are used in 
push -pull for the modulator, and the final consists of a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I, final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 
#16 gauge copper -plated steel. Other high -quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver -plated or solid -silver 
switch terminals, etc. All coils are pre -wound. and the 
main wiring cable is pre- harnessed. The kit can he built 
by a beginner from the comprehensive step -by -step in- 
structions supplied. It is a proven, trouble -free rig, that 
will insure many hours of "on- the -air" enjoyment ffn your 
ham shack. 

HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 
This receiver covers 550 kc to 30 me in four bands, and is ideal 
for the short -wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply -electrical 
bandspread -antenna trimmer -separate RF and AF gain 
controls -noise limiter- headphone jacks- MODEL AR -3 

and automatic gain control. Has built -in $3075 
VFO for CW reception. i 
CABINET: Fabric covered cabinet with alumi- INLE 

E %CISE ISE TA %}. 
num panel as shown. Part 91 -15A. Shipping (Less Cobinet) 
weight 5 Lbs. $4.95t Shpg. WI. 12 Lbs. 

HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 15, 
II. and 10 meters with three basic oscillator frequencies- that 
sells for less than 520. Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 VDC at 15 to 20 ma. and 6.3 VAC at 
0.45A. Incorporates a regulator tube for 
stability. Illuminated frequency dial reads fre- 
quency directly on the band being employed. 
Temperature -compensated capacitors offset 
coil heating. 

MODEL VF -1 

51950 
Shpg. Wt. 7 lbs. 

EASY ON THE BUDGET! 

You can buy Heathkits on an easy time -payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH- 

OCTOBER, 1956 

HEATHKIT CW TRANSMITTER KIT 
This is the original low -priced Hcathkit CW transmitter. Its 
reliable performance has been proven time and time again on 
the CW bands. Designed for crystal control, the Model AT -I 
covers 80. 40, 20, 15, 11, and 10 meters. May be excited from 
external VFO. Plate power input up to 30 watts. Power supply 
built in. Panel meter indicates grid current or plate current for 
final. Incorporates pre -wound coils, copper -plated chassis, 
built -in line filter, profuse shielding, and top - 
quality parts throughout. Crystal socket and 
key jack on front panel. Built -in key -click fil 
ter, and single -knob bandswitching. 52 -ohm 
coaxial output. Uses 6AG7 oscillator- multi- 
plier. 6L6 power amplifier- doubler, and 
SU4G rectifier. 

MODEL AT -1 

52950 
Shpg. WI. 15 Lbs. 
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DOLLAR -SAVING ECONOMY 
- . There would be no particular achievement 

in merchandise 
of a low being n selling 

9 done every day. Pre 
something 

it o crow about Y However, there is something to when, through tremendous Power and factory -to -you distribution purchasing 
can offer g 
components' 

at quggI 
Ioquipment, using name -brand nd c pones s to the 

prices. This is real economy, say, there is so-called "bargains ". Needless to 
a big difference. 

HEATHKIT PHONE AND CW 

Transmitter Kit 
* 6146 final amplifier for full 65 -watt plate power 

input. 

*; Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling. 

* Switch selection of three crystals - provision for 
external VFO excitation. 

The DX -35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built -in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band -change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked "off -CW- stand -by- phone ", "final tuning ", "antenna 
coupling ", "drive level control ", and "band change switch ". Panel meter indicates 
final grid current or final plate current. A perfect low -power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 

MODEL DX -35 

$5695 
Shpg. Wt. 

24 Lbs. 4 
HEATHKIT ANTENNA IMPEDANCE METER KIT 
This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0 -600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD -I D grid dip meter, the Model 
AM -1 will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 

MODEL AM -1 

5145ó 
Shpg. Wt. 2 Lbs. 

HEATHKIT "Q" MULTIPLIER KIT 
The QF -1 functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC -DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on 
crowded bands. Provides an effective Q of 
approximately 4,000 for sharp "peak" or 
"null ". Tunes to any signal within the IF 
bandpass of the receiver, without changing 
main receiver tuning dial. 

MODEL OF -1 

$995 
Shpg. Wt. 3 Lbs. 

HEATHKIT ANTENNA COUPLER KIT 
This device is designed to match the Model AT -I transmitter to 
a long -wire antenna. In addition to impedance matching, this 
unit incorporates an L -type filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front MODEL AC -1 
panel. Copper -plated chassis -high quality 
components throughout -simple to build. 
Eliminates waste of valuable communications 
power due to improper matching. A "natu- 
ral" for all AT -1 transmitter owners. 
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$1450 
Shpg. Wt. 4 Lbs. 

HEATHKIT GRID DIP METER KIT 
The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre -wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil MODEL GB -1B 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero -beat. Will also double as an ab- 
sorbtion -type wavemeter. 

S195ó 
Shpg. Wt. 4 Lbs. 
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HEATHKIT BROADCAST BAND 

MODEL BR -2 
(Less Cabinet) 

Shpt. Wt. 10 Lbs. 
C' 

9925 
INCLUDING NEW 

EXCISE TAX* 

ATTENTION BEGINNERS .. . 

This kit is an ideal "first project" if you have never built 
a Heathkit before. A good chance to "learn by doing." 

*Miniature tubes and high - 
gain IF transformer. 

* Rod -type built -in antenna. 
Good sensitivity and se- 
lectivity. 

* 51/2-inch PM speaker. 
* Provision for phono jack. 

* Transformer - operated 
power supply. 

Receiver Kit 
You need no previous experience in electronics to build 
this table -model radio. The Model BR -2 receiver covers 

550 kc to 1620 kc and features good sensitivity and selec- 

tivity over the entire band. A 51/2" PM speaker is em- 
ployed, along with high gain miniature tubes and a new 

rod -type built -in antenna. Provision has been made in the 

design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC -DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 

pictorial diagrams and detailed step -by -step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 

"learn by doing" as the receiver is built. The manual even 

provides information on resistor and capacitor color codes, 

soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR -2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91 -9A S4.95s 

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 

This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 

reasonable price. Front -panel meter indicates radiation level, 
and oral indication produced by panel- mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0 -.02, .1, I and IO milliroent- 
gens per hour. The probe, with expansion 
cord, employs type 6306 bismuth counter 
tube, sensitive to both beta and gamma radia- 
tion. It is simple to build, even for a beginner. Shp9. Wt. a Lbs. 

MODEL RC -1 

$7995 

HEATHKIT CRYSTAL RECEIVER KIT 
The crystal radio of Dad's day is back again, but with big 
improvements! The Model CR -1 employs a scaled germanium 
diode, eliminating the critical "cat's whisker" adjustment. It is 
housed in a compact plastic box, and features two Hi -Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR -1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR -1 

required for operation. Could prove valuable 
for emergency signal reception. This easy -to- 
build kit is a real "learn by doing" experience 
for the beginner, and makes an interesting 
project for all ages. 

gg75 
INCLUDING NEW 

EXCISE 7+5i 
Shp9. Wt. 3 Lbs. 

* Amazing new circuit for 
high efficiency. * Compact, portable and rugged. 

* Stable circuit requires only one 671/2 volt "B" battery 
and two 11/2 volt "A" batteries. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 

OCTOBER, 1956 

HEATHKIT ENLARGER TIMER KIT 

The Model LT -I is an easy -to -build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlarger. It covers the range of 0 to I minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre -set, and the timing cycle is initiated by depressing the 
spring -return switch to the "print" position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safelight is automatically turned "on" when 
the enlarger is "off ". Handles up to 350 
watts. The timing cycle is controlled elcc- MODEL Er -I 

tronically for maximum accuracy and relia- $1150 bility. Very simple to build in only one 
evening. even by a beginner. Shpt. Wt. 3 Lbs. 
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COMPREHENSIVE 
INSTRUCTIONS 

- - The step -by -step assembly instructions provided Heathkit are the finest available anywhere. begins at the Ywhere, 
each 

beginning, and Each manual ing or experience 
on the 

assumes no previous train- 
ing 

that our kits can be built successfully by 
This who can follow instructions. 

As Y Y anyone manuals are tested by 
a matter of from in our once who has had no previous 

the kit built b fronics. This is 
someone 

s your guarantee s in elec. 
thorough 

instruction material. of comp /e /s and thorough 

HEATHKIT HIGH FIDELITY 

Preamplifier Kit 
* 5 switch- selected inputs, each with its own level 

control. 

Equalization for LP, R1AA, AES, and Early 78's. 

Separate bass and treble tone controls, and 
special hum control. 

Clean, modern lines and satin -gold enamel finish. 

Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high -fidelity applications, and 
will do justice to the finest available program sources. Provides a total of .5 

inputs, each with individual level controls (three high -level and two low- Ievel). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
11/2 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12- 9/16" W. x 33/4" H. x 4Y/s" D, 
and it is finished in beautiful satin -gold enamel. 4- position turnover and 4 
position roll -off controls provide "LP," "RIAA," "AES," and "early 78" equal- 
ization, and 8, 12, 16, and 1 flat position for roll -off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step -by -step instructions and pictorial dia- 
grams provided. 

HEATHKIT HIGH FIDELITY FM TUNER KIT 

Illuminated slide -rule dial covers 88 to 108 MC. 

Modern circuit emphasizes sensitivity and 
stability. 

Housed in attractive satin -gold cabinet to 
match WA -P2 and BC -1. 

This amazing new FM tuner can provide you with real high - 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature- compensated, oscillator, A.G.C., broadbanded 

MODEL 
WA -P2 

0 
(With Cabinet) 

Shpg. Wt. 7 Lbs. 

$217.5 INCLUDING NEW 
EXCISE TAX* 

IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high -fidelity performance. IF and ratio transformers 
are pre -aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM -3A is designed to match 
the WA -P2 preamplifier and the BC -1 AM MODEL FM -3A 
tuner. An illuminated slide -rule dial is em- $2695 
ployed for frequency indication. Step -by -step i 
instructions and large pictorial diagrams INCLUDING NEW 

assure success. EXCISE TAX* 

(With Cabinet) 
Shpg. Wt. 7 Lbs. 

HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner has been designed especially for high -fidelity 
applications. It incorporates a low -distortion detector, a 
broadband IF, and other features essential to usefulness in 
high -fidelity. Special voltage -doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is t 1 DB from 20 CPS to 2 kc, with 5 
DB of pre- emphasis at 10 kc to compensate for station roll -off. 
Covers the standard broadcast band from MODEL BC -1 
550 to 1600 kc. Incorporates a 10 kc whistle - 
filter and provides a 6 DB signal -to -noise 
ratio at 2.5 UV. RF and IF coils are pre - 
aligned, and power supply is built -in. Incor- 
porates AVC, two outputs, and two antenna 
inputs. 
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$2695 
INCLUDING NEW 

EXCISE TAX* 
(With Cabinet) 

Shpg. Wt. 4 Lbs. 

HEATHKIT ELECTRONIC CROSS -OVER KIT 

This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross -over circuits, since the Model XO -1 does the com- 
plete job electronically. Cross -over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 35,000 CPS are selectable with front 
panel controls on the XO -1, and a separate level control is 
provided for each channel. Minimizes inter - 
modulation distortion problems. Handles un- MODEL XO.1 
limited power, since frequency division is 
accomplished ahead of the power stage. 511,9 5 
Attenuation is 12 DB per octave. with sharp e 
"knee' at cut -off frequency. Shpg. Wt. 6 Lbs. 
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HEATHKIT ADVANCED -DESIGN 

MODEL 
W -5M 

Shpg. Wt. 31 Lbs. 

Express Only 

MODEL W -5: 
Consists of Model W -5M 
plus Model WA -P2 pre- 
amplifier. 

Shpg. Wt. 38 lbs. 
Express only.... $81.50$ 

* Full 25 watt output with KT- 
66 output tubes. 

* All connectors brought out 
to front chassis apron. 

* Protective cover over all 
above- chassis components. 

HIGH FIDELITY 

Amplifier Kit 
This 25 watt unit is our finest high- fidelity amplifier. Using 
a special design peerless output transformer, and NT -66 
output tubes by Genalex, the Model W -5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is -± I DB from 5 to 160,000 CPS 
at I watt. Harmonic distortion is less than I ri at 25 wails 
and I M distortion is less than I!'i at 20 watts 160 
and 3.000 CPS. 4 to I ). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to I. Input voltage 
for 5 watts output is I volt. Tubes employed are a pair 
of I2AU7's. a pair of KT -66's and a 5R4GY rectifier. 
Measures 13-3/32" W. x 81/2" D. x 81/2" H. Output im- 
pedance is 4. 8, or 16 ohms. Featured, also, is the "tweeter 
saver" which suppresses high frequency oscillation. and a 

new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic" balance between output tubes. The 
Model W -5M provides improved phase shift character- 
istics. reduced IM and harmonic distortion, and improved 
frequency response.Conservatively rated high -quality com- 
ponents are used throughout to insure years of trouble -free 
operation. No technical background or training is required 
for assembly. Step -by -step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to he 

placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofilc 
who owns one! 

HEATHKIT DUAL -CHASSIS -WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

This 20 -watt high -fidelity amplifier employs the famous Acro- 
sound Model TO -300 "ultra- linear" output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter -connected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is x I DB from 6 CPS to 150 kc at 1 watt. 
Harmonic distortion is only I c;,;. at 21 watts, and I M distortion 
is only I.3r;;, at 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4. 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high -fidelity unit employing top -quality 
components throughout. 
MODEL W -3M: Shpg. Wt. 29 lbs. Express only $49.75 
MODEL W -3: Consists of Model W -3M plus Model WA -P2 pre- 
amplifier. Shpg. WI. 37 Lbs. Express only $71.50$ 

HEATHKIT 7 -WATT 
AMPLIFIER KIT 
This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high -fidelity unit, and its per 
formante definitely exceeds 
that of many so- called "high - 
fidelity" phonograph ampli- 
fiers. Using a tapped -screen 
output transformer of new de- 
sign, the Model A -7D provides 
a frequency response of * 11/4 
DB from 20 to 20,000 CPS. Total distor- 
tion is held to a surpris- MODEL A -7D ingly low level. Output 
stage is push pull, and $1865 
separate bass and treble 
tone controls are pro- minim Mw 
vided. Shpg. wt. 10 Lbs. EXCISE TALg 

MODEL A -7E: Similar to the A -7D, except 
that a 12SL7 tube has been added for pre- 
amplification. Two inputs, RIAA compensa- 
tion, and extra gain. $20.35$ 

HEATHKIT SINGLE CHASSIS -WILLIAMSON TYPE 

HIGH FIDELITY AMPLIFIER KIT 

The 20 -sait Model W -4A \t \\illianison type amplifier is a 

tremendous high -fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special - 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W -4AM is * I DB from 
10 CPS to 100 kc at 1 watt. Harmonic distortion is only 2.7'; 
at this sanie level. Output impedance is 4, 8, or 16 ohms. Hum 
and noise arc 95 DB below 20 watts. 

MODEL W -4AM: Shpg. Wt. 28 Lbs. Express only S39.75 

MODEL W -4A: Consists of Model W -4AM plus Model WA -P2 pre- 

amplifier. Shpg. Wt. 35 Lbs. Express only $61,50$ 

ö HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 20, MICH. 

OCTOBER, 1956 

HEATHKIT 20 -WATT HIGH FIDELITY AMPLIFIER KIT 
This high -fidelity amplifier features full 20 -watt output using 
push pull 6L6 tubes. Built -in preamplifier provides 4 separate 
inputs, selected by a panel -mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True MODEL a -9B high -fidelity performance with frequency re- 
pense of I DB from 20 CPS to 20,000 CPS. $35 SO 
Total harmonic distortion only Ir; (at 3 DB 
below rated output). Shpg. Wt. ;3 Eb, 
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All prices marked with a $ include a 10 
federal excise tax that now applies to tuners and sonic amplifiers, even though in kit form. 

receivers, 

1956, i w 
Since the tax is in 

as they may 
we have no ^ effect as July 

kit 
prices. This note is 

choice but to reFlect it in our kit pis just to let you know 
including 
increasing 

our prices on we ore not 
this new some kits, but merely tax in them. 

Thank you, 
HEATH COMPANY 

HEATHKIT HIGH FIDELITY 

Range Extending 
SPEAKER SYSTEM KIT 

High quality speakers of special design - 15" woofer 
and compression -type super -tweeter. 
Easy -to- assemble cabinet of furniture -grade plywood. 
Attractively styled to fit into any living room. 
Matches Model SS -1. 

This range extending unit is designed especially for use with the Model SS -1 speaker 
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and 
a compression -type super- tweeter that provides output between 4,000 and 16,000 
CPS. Cross -over frequencies are 600, 1,600, and 4,000 CPS. The SS -1 provides the 
mid -range, and the SS-1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB. 
This easy -to- assemble speaker enclosure kit is made of top -quality furniture -grade 
plywood. All parts are pre -cut and pre -drilled, ready for assembly and the finish of 
your choice. Complete step -by -step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL 
cross -over network are included, as is a balance control for super- tweeter output SS -1B 
level. The SS -1 and SS -1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS -1B measures 29" H. x 23" W. x 
171/2" D. The speakers are both special- design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. $9995 

i 

6 

Shpg. Wt. 80 Lbs. 

HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 

MODEL 
SS -1 

$3995 
Shpg, Wt. 30 Lbs. 

Special design ducted -port, bass -reflex enclo- 
sure. 
Two separate speakers for high and low fre- 
quencies. 
Kit includes all parts and complete instructions 
for assembly. 

This speaker system is a fine reproducer in its own right, covering 
50 to 12,000 CPS within ± 5 DB. However, the story does not end 
there. Should you desire to expand the system later, the SS -1 is 
designed to work with the SS -1B range extending unit - providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS -1 
uses two Jensen speakers; an 8" midrange -woofer, and a compression - 
type tweeter. Cross -over frequency is 1,600 CPS, and the system is 
rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted -port bass -reflex type. Attractively styled, the Model SS -1 
features a broad "picture- frame" molding that will blend with any 
room decorating scheme. Pre -cut and pre -drilled wood parts are of 
furniture grade plywood, The kit is easy -to- build, and all component 
parts are included, along with complete step -by -step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 

HEATH COMPANY 
ORDER 
BLANK 
NOTE: All pricss subject to 
change without notice. 
Enclosed find ( ) check ( ) 
money order for 
Please ship C.O.D. ( ) postage 
enclosed for pounds. 
On Express orders do not in- 
clude transportation charges - they will be collected by 
the express agency at time of 
delivery. 
ON PARCEL POST ORDERS in- 
dude postage for weight shown. 
ORDERS FROM CANADA and 
APO'S must include lull remit- 
tance. 
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QUANTITY 

A Subsidiary of Daysfrom, Inc. 

Name 

City & Zone 

BENTON HARBOR 20, MICH. 

(PLEASE PRINT) 

ITEM 

State 

SNIP VIA 
Parcel Post 

Express 

Q Freight 

- Best Way 

MODEL NO. PRIOE 

-7 

tJ 
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TELEVISION 

dz 
By ROBERT B. COOPER 

SPORADIC 
-E skip for the summer 

skip season was, from reports on 
hand to the end of June, quite a bit 
below the level of several previous sea- 
sons. After a slow start, good skip con- 
ditions prevailed on May 30, 31 and 
June 4, 5, 6 and 7. Double -hop spo- 
radie -E across the southern portion of 
the country and short, single skip of 
about 400 miles was noted by several 
alert observers on May 30 and June 6. 

Unusual tropospheric bending (ex- 
tended ground wave) was noted in 
North Dakota on June 10 when dx -er 
Rossum of Mohall logged KEYD -9, 
WCCO -4, WTCN -11, and KSTP -5 from 
the Minneapolis area, over 475 miles 
distant. The prevailing high barometric 
pressure area that produced this recep- 
tion moved eastward in the following 
days, bringing good tropospheric bend- 
ing to the Great Lakes area on June 
12 -13, with uhf reception to 350 miles. 

Observer Rauch of Peoria, Ill., re- 
ports excellent tropospheric reception 
over the 3 -day period of June 20 -22, 
with such high -band catches as KHOL- 
13, Kearny, Neb, 475 miles; KSTF -10, 
Scottsbluff, Neb., 715 miles; KBMB -12, 
Bismark, N. D., 665 miles; KNOX -10, 
Grand Forks, N. D., 620 miles; KOLN- 
10, Lincoln, Neb., 370 miles, and KTVH- 
12, Hutchinson, Kan., 560 miles. The 
same area of high barometric pressure 
slowly moved eastward into the eastern 
Great Lakes area, providing high -band 
vhf and uhf reception out to 450 miles. 
Rauch's detailed reports are listed to 
illustrate the possibilities of ground - 
wave dx even during a period of the 
year that is known more for its E's ac- 
tivities than its extended ground wave. 

Long haul dx 

Little double hop E skip has ap- 
peared during the 1956 skip season. 
A few weak loggings from the East 
Coast are reported by Cooper of 
Fresno, Calif., on May 30, 31 and June 
5 and 6. Observer Smith of Wasco, 
Calif., notes reception from WITI -6, 
White Fish Bay, Wis., at 1,800 miles, on 
June 6. Channel 6 double hop is rare. 

The longest haul of the current year 
goes to Robert Seybold of Dunkirk, 
N. Y. Bob was able to identify triple - 
hop KENI, channel 2, Anchorage, Alas - 
ka, in the late evening of June 27. Sta- 
tion CFRN, channel 3, Edmonton, Al- 
berta, was also seen. 

F2 skip reception 
Our vhf dx via the F2 layer is 

thought to be a result of the heavy 

OCTOBER, 1956 

i 

Radio 
Receptor 
Rectifiers 

Centers, 

Really 
Reliable 
Replacements 

Get them from your parts dis- 
tributor - There's a standard 
replacement available for sets 
of every radio and TV manu- 
facturer. 

<RP 
Semiconductor Division 

Radio Receptor Company, Inc. 
Radio and Electronic Products Since 1922 

240 Wythe Ave., Brooklyn 11, N. Y. Evergreen 8 -6000 
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Hi -to is covered by a $100,000.00 insur- 

ance policy issued by one of the largest 

insurance companies. 

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

New... 
Just what 

you asked 
for! 

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

&Ka 
Model 404 Channels- 2 -83. 

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

'name upon request 

TTTTTTT TÌ Tf 

Model 101 - Channels 2 -13. ¡ L The original and world famous 
antenna that is wanted, demanded and 
used for GUARANTEED FINEST RECEP- 

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

,t 

Model 303 -Channels 14 -83 L . 

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

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

... all make this YOUR BEST ANTENNA BUY. 

LIST.... $9.95 
INSIST ON THE GENUINE Hi -to Spiral Antennas! 
Known and accepted everywhere, Hi -Lo is manufactured and 
GUARANTEED by the best antenna manufacturer in the world. Hi -Lo is 

consumer accepted and approved. ' TV ANTENNA CORP. th 3540 North Ravenswood Avenue 
V Chicago 13, Illinois 
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TELEVISION 

radiation from the sunspots during 
years of peak sunspot activity. Each of 
these spots is capable of a certain 
amount of corpuscular radiation which 
causes the F2 layer to ionize and take 
on the qualities of a mirror (as the 
layer appears to a radio or television 
wave). When the radiation is present 
to a high enough degree, the layer be- 
comes such a perfect "mirror" that even 
our shorter wavelengths (such as tele- 
vision waves) are reflected from it and 
return to earth at a distant point. Thus, 
as the sunspot count continues to in- 
crease, and the radiation reaching the 
F2 layer does likewise, our F2 layer 
comes closer and closer to becoming a 
mirror to television waves. 

From all present indications, dx -ers 
in the United States south of a line 
stretching from Norfolk, Va., to San 
Francisco, Calif., should have excellent 

ults from such as channel 2, Caracas, 
tnezuela; channel 2, Rio de Janiero, 

and channel 3, Sao Paulo, Brazil, be- 
ginning around the first week of Oc- 
tober. West Coast dx -ers should have 
similar results with stations from the 
Hawaiian islands. 

Forecast 
Sporadic -E skip for the months of 

October and November will fall off 
sharply from its summertime high, be- 
ing confined to the more southern 
states for the most part. Long -term 
predictions list the period of Oct. 15-27 
as the best period to catch any E -skip 
openings. Those openings that do occur 
will be short, usually in the early eve- 
ning hours LST. Watch the east -west 
paths as the sun begins to set over the 
horizon. 

Tropospheric dx (extended ground 
wave) will continue to be good through- 
out October, gradually falling off in 
November as the colder weather sets 
in. Observers near the Great Lakes 
should be alert for late- evening recep- 
tion on the high -band vhf and uhf chan- 
nels in the 200- 500 -mile range. Early - 
morning reception on the whole vhf -uhf 
spectrum will also be good. Along the 
Gulf coast and Atlantic seaboard the 
late evening hours will be especially 
productive when the trailing edges of 
areas of high barometric pressure cover 
your section of the country. A high 
barometer, gradually falling, is a good 
sign of tropospheric dx. For long -range 
uhf reception, similar barometric pres- 
sure readings, coupled with high rela- 
tive humidity in the 50's or above, will 
pay off in nice catches. 

The first of the F2 layer dx reception 
for United States observers should oc- 
CUE during the period of Oct. 11 -15, in 
the early morning hours, on north - 
south paths. Watch channels 2 -4 for 
reception from South American sta- 
tions in Venezuela, Brazil, Guatamala 
and Puerto Rico during the hours 0700- 
1100 and 1600 -1900 LST. Similar re- 
ception from the Hawaiian Islands 
should be noted by alert observers in 
Southwestern part of the United 
States. END 
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New decorator colors- Forest Green and Ivory 
-for Alliance Tenna -Rotor control cases -ore 
selected to blend with the major color trends 
in contemporary home decorations. 

FOR THE BEST IN COLOR . 

VIEWERS INSIST ON 
ALLIANCE TENNA -ROTOR 

More than 3,000,000 
Alliance Tenna- Rotors are in use 

Model T -12 -G above -w+ 
famous Tenna- Teller Pointer. 

Model U -98-G left- Deluxe 
model -completely automatic. 

Color Set Owners Protect 
Their Investment with Alliance Tenna- Rotor! 
Millions of viewers will want color -even if it is more costly 
and critical! ALLIANCE TENNA -ROTOR helps to minimize 
ghosting -makes for stronger, clearer color definition ... 
expands color viewing in all markets. 

Color can be critical -good color, like good black and 
white will improve with a directional antenna which con 

OCTOBER, 956 

be beamed with pin -point accuracy using the fomous 
ALLIANCE TENNA- ROTOR. 

THE ALLIANCE MFG. CO., INC., ALLIANCE, OHIO 
!Division of Consolidated Electronics Industries Corp.) 

to Canada -ALLIANCE MOTORS, Schell Avenue, Toronto 10 
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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. 

PICTURE 
TUBE 
TESTER Superior's 

New Model TV -40 

Superior's New Model TV -11 

Standard Professional 

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. 

82 

Model TV -40 comes abso- 
lutely complete - noth- 

'ng else to buy. Housed 
'n round cornered, 

molded bakelita 
case. Only . 

TUBE 
TESTER 

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 Novel and Sub. 
Minar types. 

Model TC -55 comes complete 
with operating instructions and 
charts and streamlined carrying 
case. 

2695 
NET 

* 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. 

50 
NET 

TRANS -CONDUCTANCE TUBE TESTER 
Superior's New Model TV -12 

ALSO TESTS 

TRANSISTORS! 
liii!¡ IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIII I II I IIIIII I I I III I II IIIIIIIIIIII11I III 

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 TV12 
housed in hand- 
some rugged 
portable cabinet 
sells for only 

50 
NET 

EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 

111111111 
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20,000 OHMS PER VOLT 

ALLMETER 

_t? 

FEATURES 
* Giant recessed 64/2 inch 40 Microampere meter with 

mirrored scale. 
*Built-in Isolation Transformer. 
* Use of the latest type printed circuit and 1% multi 

pliers assure unchanging accurate readings. 

11111 
i i 

Superior's New 
Model TV -60 

Includes services never before provided by an instrument of 
this type. Read and compare features and specifications below! 

SPECIFICATIONS 

IIIIIII<BoII 

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 Mfd. 
5 D.C. CURRENT RANGES: 0 -75 Microamperes, 0 to 
7.5.75 750 Milliamperes, 0 to 15 Amperes. 
3 DECIBEL RANGES: -6 db 

R.F. SIGNAL TRACER SERVICE: Enables following the 
R.F. signal from the antenna to speaker of any radio 
or TV receiver and using that signal as a basis of 
measurement to first isolate the faulty stage and 
finally the component or circuit condition causing the 
trouble. 
AUDIO SIGNAL TRACER SERVICE: Functions in the 
same manner as the R.F. Signal Tracing service speci- 
fied above except that it is 
used for the location of 
cause of trouble in all audio 
and amplifier systems. to + 58 db. 

Model TV -60 comes complete with book of instruc- 
tions; pair of standard test leads; high -voltage 
probe; detachable line cord; R.F. Signal Tracer 
Probe and Audio Signal Tracer Probe. Plionlm bag 
for all above accessories is also included. Price 
Complete. Nothing else to buy. ONLY 

50 
NET 

Superior's 

L 0 0ñl 
F?_ 

. . 

New 
V -S 

ModO el GENOMETER 
T 

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.N. 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.) 

Ililllt. CO.D 
I 

IIIIIIIIIIIIIllllllluuhlhllnn 

TRY ANY 
of the instruments on this or 

on the facing page, for 10 days 

before you buy. If completely satis- 

fied then send down payment and pay 

balonce as indicated on coupon. No 

Interest or Finance Charges Added! 

If not completely satisfied return 

unit to us, no explanation 

necessary. 

OCTOBER, 1956 

MODEL TV -50 tomes abso- 
lutely complete with 

shielded leads and 
operating instruc- 

tions. 

1111III IIIII!Iti 1,.. 

MOSS ELECTRONIC D STRIBUTING CO., INC. 

Dept. D -291, 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 un- 
derstood that should I fail to make pay- 
ment when due, the full unpaid balance 
shall become immediately due and pay- 
able. 

so 
NET 

Only 

ell II 010 011 

Model TC -55 Total Price 526.45 
$6.45 within 10 days. Balance SS.Of 
monthly for .1 months. 

rJ Model TV -12 Total Price 572.50 
522.50 within 10 days. Balance 510.x0 
monthly for 5 months. 
Model TV 60 Total Price 552.50 
512.50 within 10 days. Balanc, 58.01 monthly for 5 months. 
Model TV -II Total Prier 647.511 
511.50 within 10 days. Balance 56.00 
monthly for 6 months. 
Model TV 40 Total Price 515.85 
S3.H5 within 10 days. Balance 54.00 monthly for 3 months. 
Model TV -50 Total Prier 547.50 
511.50 within 10 days. Balance 56.10 monthly for 6 months. 

Nome 

Address 

City Zone State 
Ali p.m" n,1. F.O.B.. N.Y.C. 
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pulse -genes 

TELEVISION 

Part III: The interlace/( TI" 
l'.+ft'l //; a COMMt'rleal i j'ììe Lr1'llt'ra /Or 

Fig. 1 -The basic blocking 
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oscillator counter and associated waveforms. 

- 
ZERO CHARGE ON CI 
WHEN PULSE OCCURS 
AS SHAPED SINE WAVE 

PASSES ZERO AXIS 

Fig. 2-Diagram shows fundamentals e f a simple phase detector system. 

ator techniques 

By EDWARD M. NOLL* 

TO obtain the necessary sync sta- 
bility to interlace the lines of the 
second field between those of the 
first in an interlaced television sys- 

tem, a fixed frequency ratio between 
horizontal and vertical scanning rates 
must be established. It is necessary 
therefore to derive the vertical pulses 
indirectly from the horizontal pulse 
source via a counter chain. If the field 
rate is to be locked in with the power 
frequency, an additional circuit in the 
form of a phase detector is required. 
Hence the pulse generator of an inter- 
lace system not only includes the basic 
pulse -forming circuit but also a counter 
chain and phase detector for a locked - 
in interlaced scanning raster. 

Counters 
A counter circuit as used in TV is 

a pulse frequency divider -for so many 
input pulses to the counter one pulse 
leaves the counter. In a 5 -to -1 counter 
1 pulse leaves for every 5 applied. 

If the input pulse frequency of 31,500 
per second is applied to a 7 -to -1 counter, 
the output frequency is 4,500 pulses 
per second. The pulse frequency has 
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Fig. 3- Schematic diagram of sync generator in General Precision TV camera. 
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been divided by a factor of 7. If the 
4,500 -pulses -per- second signal is applied 
to a second 5 -to -1 counter the new out- 
put frequency is 900 pulses per second. 
When the output of this second counter 
is applied to a third counter, having 
a ratio of 5 to 1, the output frequency 
is 180 pulses per second. Finally, if 
the 180 -pulses -per- second signal is ap- 
applied to a 3 -to -1 counter the last out- 
put has a frequency of 60 pulses per 
second. Thus in a series of four coun- 
ters, 7 x 5 x 5 X 3, the output has 
been divided down from 31,500 pulses 
per second to 60. 

The 31,500 -pulses -per -second signal 
can also be applied to a 2 -to -1 counter 
to produce an output pulse frequency 
of 15,750 per second. Hence it is pos- 
sible to derive indirectly both the 
standard line -rate frequency of 15,750 
and the field -rate frequency of 60 
from a single so- called "master" pulse 
generator operating on 31,500 cycles. 
The line and field rates have been 
locked together because they are de- 
rived from the same signal source. 

The quantities 7 X 5 X t X 3 pro- 
duce a total of 525. Thus the ratio 
between the input and output of the 
counter chain is a constant 525 which 
is the number of lines per frame of 
the interlaced television system. It is 
possible to use other combinations of 
counts to obtain the 525 -to -I ratio. 
For example, two stable counters with 
counts of 21 to 1 and 25 to 1 can also 
produce an overall count of 525 to 1. 

A basic blocking oscillator counter 
and its associated waveforms are shown 
in Fig. 1. A blocking tube oscillator 
can be used as a counter when its out- 
put frequency is adjusted close to the 
output pulse frequency desired. For 
example, if the free -running frequency 
of a blocking oscillator is adjusted 
close to 300 cycles, it can be made to 
function as a counter with an output 
pulse frequency of 300. If an exact 
input signal of 900 pulses per second 
is applied, the oscillator will function 
as a 3 -to -1 counter with an exact out- 
put frequency of 300. 

The counting activity can be under- 
stood by observing the grid waveforms. 
The arrival of each third pulse occurs 
at a time when the blocking tube can 
be driven into conduction. At the in- 
stant the oscillator conducts, a positive 
leading edge or pulse is developed in 
the cathode circuit, representing the 
counter output. Thus for each 3 pulses 
applied to the grid of the blocking 
oscillator (counter) 1 pulse appears 
at the cathode and -in effect -we have 
a synchronized 3 -to -1 counter. The 
blocking oscillator is synchronized by 
every third input pulse. Consequently, 
its output will always be exactly one - 
third the frequency of the input pulses. 
The other two input pulses occur when 
the blocking tube grid is beyond cutoff 
and therefore are not able to reach up 
and trigger the oscillator into conduc- 
tion. It is only the third pulse that is 
so timed that it occurs just before the 
blocking oscillator normally goes into 
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PERA -TUBE STAYS ÇLEAN 

... and so does your repu arion 

Look for this brand mark 
-only genuine Perma -Tube 

gives you this protection 

Here's why PERMA -TUBE backs up quality service: 

1. PERMA -TUBE IS CORROSION -PROOF . it's treated with vin - 
synite then coated inside and outside with a metallic vinyl resin 
base. Its guaranteed to be free from rust in a salt spray test of 
500 hours minimum to an American Society of Testing Materials 
Specification Rl I 7-49T. This assures long life. 

2. PERMA -TUBE IS STURDY ... it's made of special, high- strength 
J&L Steel. 

3. PERMA -TUBE IS EASILY INSTALLED . . . it's the only mast with 
both ends of the joint machine fitted. 

Here's proof of how PERMA -TUBE resists corrosion: 

ti 

Test samples alter 1440 hours 
ASTM salt spray test 

1. Coated Mechanical Tubing . 
note that galvanized coating is 
gone and underlying steel is se- 
verely corroded. 

2. Coated Mechanical Tubing ... note 
that paint coating is nearly de- 
stroyed and zinc coating is cor- 
roded. 

3. Galvanized Mechanical Tubing ... 
note zinc and steel are corroded. 

4. PERMA -TUBE ... note that Perma- 
Tube is relatively unharmed. 

For farther details on product and installation, 
write for a copy of the Perma -Tube booklet. 
Jones & Laughlin Steel Corporation, Dept. 
496, 3 Gateway Center, Pittsburgh 30, Pa. 

STEEL 
Jones a Laughlin 
STEEL CORPORATION PITTSBURGH 
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BATTERY 
LINE 
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transistor radios 

Mallory Mercury Batteries are 
your best bet for the big new 
market offered by new "pocket - 
size" transistor portable radios - 
First in performance. Mallory 
pioneered the mercury battery - 
the powerful, long -life power 
source that helped make these 
new radios possible. 

First in value. Mallory Mercury 
Batteries cost less per hour of 
operation. They're fast- moving, 
good profit -makers for you . . 

good value foryour customers,too! 

SPECIAL INTRODUCTORY 
BATTERY MERCHANDISER 
Because of the remarkable shelf life of 
Mallory Mercury Batteries, now for the 
first time you can stock batteries without 
fear of inventory loss. This introductory 
assortment covers all popular transistor 
portables. No extra charge for the 
display unit! Order yours todayl 
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conduction at its free- running fre- 
quency. 

Several types of basic relaxation 
oscillators and feedback circuits can 
be used as counters -multivibrators, 
step -voltage counters, phanastrons and 
others. Most of these basic circuits are 
modified or employ special stabilizing 
circuits to insure an accurate and 
stable count. 

Phase defector 
The phase detector compares the 

60 -cycle pulse output of the final count- 
er with a power -line 60 -cycle compo- 
nent. As shown in Fig. 2 it interprets 
any change in frequency or phase of 
the sine wave with relation to the 
pulse, developing a dc component which 
is applied as a regulating voltage to 
a so- called control tube. The tube, in 
conjunction with this dc voltage compo- 
nent, is able to make frequency adjust- 
ments of the master oscillator. The 
extent of the change is just enough 
to preserve a fixed count even though 
the output frequency is not exactly 
60 cycles because of a power -line change 
in frequency or phase. Thus the fre- 
quency of the master oscillator and the 
output frequency of the last counter 
do vary with changes in power -line 
frequency but the count ratio between 
the master oscillator and the output 
of the last counter remains constant. 

As an example, if the 525 -to -1 count- 
er chain is used, the actual 525 -to -1 
count will remain absolutely fixed re- 
gardless of changes in the power -line 
frequency and phase. Nonetheless the 
pulse generator is able to follow the 
power -line changes and thereby pre- 
vents disturbing hum patterns on the 
raster. 

A basic phase detector circuit is 
shown in Fig. 2. It consists of a bridge 
network of four diodes with the pulse 
signal from the last counter applied 
across one pair of corners of the bridge 
and a 60 -cycle sine -wave component 
from the ac source (clipped, for volt- 
age reference) across the other. When 
the incoming pulse from the last count- 
er coincides in frequency and phase 
with the incoming sine wave, a zero 
voltage is developed from A to B of 
the bridge. Thus the charge on capac- 
itor Cl is zero because the pulse from 
the counter occurs when the sine wave 
is passing through its zero axis. This 
action is similar to the horizontal con- 
trol circuits used in modern television 
receivers. If there is a departure in 
the in -phase relationship between the 
two signals, the incoming pulse from 
the counter will occur when the sine 
wave is above or below its zero axis. 
Thus the charge on the capacitor be- 
comes plus or minus as a function of 
the direction of the phase change. 

The dc voltage at the output of the 
phase detector is applied to the grid 
of a reactance tube. The reactance 
tube in turn is a pair of the resonant 
tank circuit of the master oscillator. 
Thus any change of reactance tube 
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bias results in a shift of the constants 
in the tuned circuit, changing the mas- 
ter oscillator frequency. This shift in 
frequency is sufficient to cause the out- 
put of the very last counter to correct 
itself and once again appear in phase 
with the signal from the ac power 
source. 

GPL sync generator 
The sync generator (Fig. 3) of the 

General Precision Laboratory industrial 
TV camera consists of three dual - 
function tubes. The triode section of 
V401 is a stabilized Hartley oscillator. 
The tuned circuit consists of tunable 
inductor L401 and capacitor C405 with 
one side returned to the plate of the 
pentode section of the tube. The pen- ' tode section functions as a reactance 
tube shunted across the oscillator tuned 
circuit. When the plate current of the 
pentode tube changes, due to the dc 
voltage applied to its grid, the reactive 
component it contributes to the tuned 
circuit varies and makes the necessary 
correction in the oscillator frequency. 
The grid of the reactance tube is cou- 
pled back through resistor R405 to the 
do voltage contributed by a phase 
detector. 

The 31.5 -kc horizontal output is 
taken off the oscillator and used to 
trigger a 2 -to -1 blocking oscillator in 
the sweep system of the television 
camera. The 31.5 -kc component is also 
applied to the cathode of the first 
counter (half of V402) through dif- 
ferentiating circuit C413 and R413. 
The positive components of the signal 
are flattened by the crystal diode that 
shunts R413. The negative spikes of 
the 31.5 -kc signal trigger and synchro- 
nize the 3 -to -1 blocking oscillator. 

Negative sync pulses on the cathode 
function in the same manner as posi- 
tive pulses at the grid. Consequently, 
every third pulse drives the grid into 
conduction. The 10,500 -cycle component 
is coupled through a second differen- 
tiating circuit, consisting of C415 and 
R417, to the grid of the second counter 
(half of V402). The differentiating 
circuit sharpens the pulses to insure 
positive triggering of the counter. 

The frequency of the first blocking 
oscillator is controlled by the grid time 
constant consisting of C414, R414 and 
R432 which brings the frequency of 
the blocking oscillator near 10,500 
cycles so that it can be locked in by 
the incoming pulses from the master 
oscillator. 

The second blocking oscillator is a 
7 -to -1 counter. The output removed 
from its cathode circuit has a frequency 
of 1,500 pulses per second. Thus every 
seventh pulse from the first counter 
triggers the grid of the second. To 
operate at this much lower frequency 
the grid time constant of the second 
counter is much longer than that of the 
first- capacitor C418 has a larger value 
than capacitor C414. Likewise resistors 
R418 and R419 have a combined re- 
sistance larger than that employed in 
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Lightweight, 
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greater compliance 
New mechanical 
construction gives 
higher output 
New "throw-away" 
element 
Simple replacement, 
snap -in action 
Assorted stock 
orders totaled for 
maximum discount 
"Clearamic" -The "new 
look in good listening" 

New Turnover Type 

Response ... 40-12,000 cycles 
Output ... 1 -1.2 volts 

New Single Needle Type 

Response ... 40- 12,000 cycles 
Output ... 1 -1.2 volts 

Turnover type features 
"throw- away" element 
offering snap -In replace- 
ment of both element and 
needle assembly for es- 
rrntially the price of e 
good replacement needle. 
Single needle type features 
simplified self -locating 
needle replacement. 

Ask for the handy new 
"dispenser" assortment - meets almost all re- 
placemnt needs. 

ELECTRONICS 
DIVISION 

ELGIN NATIONAL WATCH COMPANY 

For Cartridges: 
370 South Fair Oaks Avenue 

Pasadena 1, California 
Sales representatives in principal cities., 
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Basic units of the 
General Precision 

' model PD -150 -1 
television system - 
a camera and port - 
able camera control. 

the grid circuit of the first counter. 
Both grid circuits are returned to a 
B -plus point. This arrangement im- 
proves the stability of a blocking tube 
oscillator by making the grid discharge 
cycle sharper; therefore triggering is 
more positive and less likely to be 
influenced by circuit and signal varia- 
tions. 

A 1,500 -cycle signal is coupled from 
the cathode of the second counter to 
the grid of the third. The third counter 
operates with a 5 -to -1 ratio to produce 
a 300 -cycle output that triggers the 
final 5 -to -1 counter which counts the 
signal down to 60 cycles. These block- 
ing oscillator circuits (V403) are sim- 
ilar to the first two with the exception 
that the grid time constants and trans- 
formers have been chosen to operate 
at the low frequencies of 300 and 60 
cycles. 

The total count therefore is 3 X 7 
X 5 X 5 to produce 5.25. The GPL in- 
dustrial television camera (see photo) is 
thereby a 525 -line system using a line 
rate of 15,750 and a field rate of 60 
cycles. Hence its output can be used 
to synchronize directly a standard tele- 
vision receiver producing an interlaced 
525 -line raster identical to that formed 
by an incoming commercial telecast 
signal. 

The 60 -cycle vertical timing pulse is 
removed at the cathode of the last 
counter and fed to the vertical pulse - 
generating stages of the camera. Two 
pulses for the phase detector system 
are also removed from the last counter. 
A positive pulse is taken off the cathode 
and applied through C411 to the phase 
detector circuit. An equal- amplitude 
but opposite -polarity pulse is removed 
from the plate circuit of the last 
counter and applied through C412 to 
the lower side of the phase detector re- 
sistor network. 

The phase detector circuit employed 
in the GPL sync generator is similar 
to the type of circuit used in the phase 
detector method of horizontal frequency 

control in standard TV receiver prac- 
tice. A 60 -cycle 6.3 -volt reference signal 
is applied to the junction point of the 
phase detector network. When the 
applied pulses from the last counter 
coincide with the zero axis of the 60- 
cycle ac component the diode currents 
flowing through the selenium rectifiers 
are balanced. However, when there is 
a phase displacement so that the 60- 
cycle signal is above or below the zero 
axis at the time of pulse application 
the network is unbalanced and the 
selenium rectifier currents change. 
Consequently the steady -state charges 
on capacitors C407 and C408 change 
and alter the bias applied to the grid 
of the reactance tube. A change in the 
reactance tube grid bias makes the 
necessary correction in the frequency 
of the master oscillator. This change 
is reflected through the entire counter 
chain and restores the phase of the 
signal at the output of the last counter 
to correspond to that of the reference 
sine wave. 

A switch shunting C407 allows 60- 
cycle lock -in or free- running operation 
of the sync generator. The free -running 
position is used for making certain 
adjustments and when there is erratic 
fluctuation of the 60 -cycle source. 

The GPL camera is mounted in a 
small versatile housing that can be 
controlled from a distance up to 500 
feet. In fact, the housing is such that 
the camera can be panned left and 
right or tilted up and down from the 
remote -control location. In addition re- 
mote control of lens optical focus and 
iris aperture is possible. These are 
mechanical adjustments. The camera 
control unit can also be spaced at the 
same distance from the camera proper 
and from this point the electrical focus 
and other camera -tube adjustments can 
be made. Thus the camera can be 
mounted in an inconvenient or hazard- 
ous posidon and all controls and adjust- 
ments made from the remote viewing 
position. END 
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ALLI 
et t - most ur mone 

S own knigh -Kits 
THE FINEST ELECTRONIC EQUIPMENT IN MONEY- SAVING KIT FORM 

guild Your Own Quality 

Equipment at Substantial Savings 

Buy With Confidence From the Pioneers in Electronic Kits 

LOWEST COST -our huge buying 
power means biggest savings for you. 
You do the easy assembly and your 
finished instrument is equal in perform- 
ance and appearance to equipment 
selling for several times the remarkably 
low KNIGHT -KIT price. 

ADVANCED DESIGN - months of re- 
search, development and field -testing 
go into each KNIGHT -KIT to bring you 
the latest advances in quality design. 
And to assure top performance, premium 
quality parts are supplied in each kit. 

EASIEST TO ASSEMBLE -all chassis 
and panels are punched; all parts are 
clearly identified- resistors are mounted 
on cards and values are shown. nstruc- 
tion manuals are a marvel of _larity, 
featuring "Step- and -Chek" assembly, 
"King- Size" diagrams and "Spotlight" 
pictorials. All you need are soldering 
iron, pliers and screwdriver. 

ALLIED stakes its 36 -year repu- 
tation in the Electronics field on 
your complete success and fullest 
satisfaction with KNIGHT -KITS. 

TEST EQUIPMENT HAM GEAR HOBBYIST KITS HI -FI KITS 

LATEST 
PRINTED 

CIRCUIT 

Model F -146 

NEW knight -kit LOW COST 
GENERAL -PURPOSE 5" OSCILLOSCOPE KIT 

Outstanding value in an all -new, highly versatile 5' oscilloscope kit. 
Perfect for visual display of all commonly encountered waveforms. Ex- 
cellent for AM, FM and TV servicing, plus other high- frequency appli- 
cations. An easy -to- build, easy -to -use, dependable performer thEt 

matches or beats commercially wired 'scopes selling at several times more. Up-to-the- 
minute kit design features printed circuit, laced wiring harness, and pre -cut wires for 
quick and easy assembly. Has 4 sweep ranges, 15- 150,000 cps. High vertical sensitivity: 
25 rms millivolts /inch; input impedance, 3.3 megs and 45 mmf; response down only 
3 db at 700 kc. Horizontal sensitivity, 70 rms my /inch; response, down only 3 db at 
200 kc; input impedance, 2.2 megs and 30 mmf. Deluxe features include DC positioning 
controls for fast trace positioning; blanking circuit on all ranges to eliminate retrace 
lines; graph scope screen and internal, regulated calibrating voltage for highly accurate 
signal measurements; frequency -compensated vertical attenuator; provision for internal 
or external, positive or negative synchronization; Phantastron linear sweep generator; 
high 2nd anode voltage for highsintensity trace. Kit is complete with 5' CRT and all 
tubes -ready for assembly. Blue steel case with "disappearing" handle. Handsome 
panel in contrasting gray. Size, 14% z 9% x 16' deep. Shpg wt 40 lbs 
Model F -146. Complete 5' Oscilloscope Kit. Net only 
F -148. RF Demodulator Probe Kit. Net only $3.45 
F -147. Low -Capacity Probe Kit $3.45 

$49.50 

EASY 

PAYMENT TERMS 

If your total KNIGHT -KIT 

order is over $45, take 

advantage of our liberal 

Time Payment Plan - 
only 10% down. Write 

for application form. 

ALL PRICES NET F.O.B. CHICAGO 

Model F -123 

s44" 
NEW knight -kit TV -FM 
SWEEP GENERATOR KIT 

Guaranteed Linearity Fool -proof Calibration 
Wide -Range Coverage Electronic Blanking 

All -new; precision- designed for lab use, TV and FM servicing, pro- 
duction line testing. Covers 300 kc to 250 me continuous on 4 bands 
(all fundamentals). Center frequencies of VHF TV channels appear 
on scales. Exclusive KNIGHT -KIT sweep circuit assures almost 
perfect linearity -RF sweep output in excess of 0.15 volts, flat 
within 1 db, is available on all bands. Sweep width continuously 
variable, 0 -13 mc. Crystal -controlled marker oscillator with dual 
crystal socket and selector switch. Phase control provides blanking 
shift, 0 to 180 °. Step -type and continuous output controls; separate 

marker amplitude control. Filter connected to 0 -50 mc output jack provides 20 db 
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5 -volt 
horizontal sweep voltage (for scope) available from front panel. Professional -looking 
blue -finish steel case with gray panel. Has "disappearing" handle. 8% x 12 x 7W. With 
all parts, tubes, test cable, solder and multi -color pre-cut wire. Less crystal. Shpg. 
wt., 13yi lbs. 
Model F -123. TV -FM Sweep Generator Kit. Net only $44.75 
P -286. 4.5 me Crystal (.005 %). Net $x.80 
P -143. 5.0 mc Crystal (.02%). Net $3.96 
P -145. 10.7 mc Crystal (.02 %). Net $3.95 
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ALLI ED'S own knight -kits... better by far 
knight -kit 5 " ALL- PURPOSE WIDE -BAND OSCILLOSCOPE KIT 

2 Printed Circuit Boards 5 Mc Width for Color TV 

Wide -band, 5' Oscilloscope; equals or betters the performance of commercially - 
wired 'scopes costing several times the price. Two printed circuit boards and 
laced wiring harness assure wiring accuracy and reduce assembly time. Ideal 
for lab use, color TV servicing and high frequency applications. Provides 
unusually wide sweep range -from 15 to 600,000 cps. Locks in at frequencies as 

high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mc color 
burst frequency; down only 3 db at 5 mc. High vertical sensitivity of 25 my /inch. Input capacity 
20 mmf and 3.5 mega. Outstanding features: cathode -follower vertical and horizontal inputs; 
2nd anode provides 1400 volts high -intensity trace; push -pull vertical and horizontal amplifiers; 
positive and negative locking; faithful square wave response; frequency- compensated attenu- 
ator; Z -axis input for intensity modulation; one volt P -P calibrating voltage; astigmatism con- 
trol; blanking circuit to eliminate retrace lines; DC positioning control. Complete with CRT, 
all tubes and parts. Handsome, professional, blue -finished steel case with "disappearing" 
handles. 14y§ x 9 z 16'. Shpg. wt., 40 lbs. 
Model F -144. Wide -Band 5' Oscilloscope Kit. Net only $69.00 
F -14B. Demodulator Probe. Net 53.45. F -147. Low Capacity Probe. 12 mmf. Net .... $3.45 

Model F -144 

00 
$6 

NEW knight -kit 
VOLTAGE CALIBRATOR KIT 

Model 
F -136 

Permits the use of any scope 
as a precision peak -to -peak 
AC voltmeter. Provides a true 
square -wave voltage on scope 
screen. Range switch and cali- 

brated potentiometer permit selecting any voltage be- 
tween .01 and 100 volts, in 4 ranges. Fifth position of 
switch feeds external signal to scope for comparison. 
Constant output on line volt. variation from 80 -135 v. 
±6% on all ranges. Shunt capacitance only 15 mmf. 
Use any 20,000 ohms /volt VOM or a VTVM for initial 
calibration. Direct coupling of output provides ground 
reference for DC scopes. Portable case, 7?; x 5 x 4'45 ". 

Ready to build. Shpg. wt., 5 lbs. 
Model F -136. Voltage Calibrator Kit. Net ... $12.75 

knight -kit LOW COST 

RF SIGNAL GENERATOR KIT 

Build this wide - 
range extremely 
stable RF signal 
generator and save 
two -thirds the cost 
of a comparable 

wired instrument. Ideal for align- 
ment of RF and IF stages in radio 
and TV sets, and for trouble - 

shooting audio equipment. Delivers output on fundamentals from 
160 kc all the way out to 110 mc; useful harmonics to 220 mc. Has 
built -in 400 -cycle sine -wave audio oscillator for modulating RF; 
audio is also available externally. Features high -stability Colpitts 
circuit with precision -wound coils -no calibration necessary. Has 
input for external modulator. Maximum audio output, 10 volts. 
RF output, over 100,000 micro -volts. Step and continuous -type 
output attenuators. With all parts, tubes, wire and solder. Port- 
able case, 7 x 10 x 5'. Shpg. wt., 10 lbs. 
Model F -145. RF Signal Generator Kit. Net only . .....$19.75 

Model F -145 

$1975 

J 

knight -kit 

Model F -135 

$2650 
VISUAL -AURAL SIGNAL TRACER KIT 

A remarkable value in an instrument 
which permits visual and aural signal 
tracing of RF, IF, video and audio 
circuits -has highest gain in its price 
class. Traces the signal from the an- 
tenna to the speaker. Reproduces 
signal at plate or grid connection of 
any stage. Identifies and isolates 
"dead" stages. Features: usable gain 
of 91,000; "magic eye" with cali- 
brated attenuators for signal pres- 
ence indication and stage -by -stage 
gain measurements; built -in 4' PM 
speaker; single probe with plug -in 
head gives instant choice of RF or 
audio tracing. Provides noise test; 
built -in watt meter calibrated from 
25 to 1000 watts; provision for exter- 
nal scope or VTVM. Blue -finish steel 
case. Shpg. wt., 13 lbs. 
Model F -135. Signal Tracer 
Kit. Net only $26.50 

Model F -129 

NEW $3795 
knight -kit 
6 -12 VOLT BATTERY ELIMINATOR KIT 

A valuable new unit for servicing 
auto radios, mobile gear, etc. Delivers 
continuously variable filtered DC 
output from 0 to 15 volts. Provides 
DC output at 0 -8 volts or 0 -15 volts. 
Continuous current rating: 12.5 amps 
at 6 volts, 10 amps at 12 volts. Can 
also be used as battery charger. 
Oversize rectifiers and transformer 
for better regulation and long life. 
Two meters provide simultaneous 
current and voltage readings; ranges: 
0 -15 volts DC: 0 -20 amps DC. 
Doubly protected: fused primary and 
automatic -reset overload relay for 
secondary. Heavy -duty binding 
posts. Blue -finish steel case with 
"disappearing" handle. With all parts, 
solder and pre -cut wire. 9 x 12% x 

Shpg. wt., 20 lbs. 
Model F -129. Power Supply 
Kit. Net only $37.95 

knight -kit 
AUDIO GENERATOR KIT 

Model F -137 An ideal audio fre- 
quency source for 

$3750 
checking audio tir- 
cuits and speaker re- 
sponse. Covers: 20 

cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standard - 
±1 db to 1 meg. Generator imp., 600 ohms. Less than 
.25% distortion from 100 cps through the audible range; 
less than .5% when driving 600 ohm load at maximum out- 
put. Cont. var. step- attenuated output. 17 lbs. 
Model F -137. Audio Generator Kit. Net only. ...$37.50 

knight -kit RESISTANCE SUBSTITUTION BOX KIT 

Model Simplifies determination of resistor 
F -139 values needed in a circuit. 36 stand- 

ard 1 watt resistance values be- 
y tween 15 ohms and 10 megohms 

with an accuracy of 10 %. 18 -posi- 
tion switch; also slide switch for multiplying 
values by 1000. Extra switch wafer serves as 
t ie points, eliminating buss bar. 5 x 3 x 2'. Com- 
plete with test leads and clips. 2 lbs. 
Model F -139. Relis. Sub. Box Kit. Net $5.95 

knight -kit CAPACITANCE SUBSTITUTION BOX KIT 

Model Makes it easy to find capacitor 
F -138 values needed in a circuit. Provides 

18 standard capacitor values from 

s595 
.0001 mfd. to .22 mfd., ±20%. 
Values are 600 volts, except .15 and 
.22 which are 400 volt. 18- position 

switch selects all values quickly and easily. 
In bakelite case, 5 x 3 x 2'. Complete with all 
parts, test leads and clips. 2 lbs. 
Model F -138. Cap. Sub. Box Kit. Net ..$5.95 

$59 

QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY- SAVING KIT FORM 
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...easiest to build.. . you get more. .. YOU SAVE MORE 

4y2" 
Meter 

Model F -128 $1 695 knight -kit 
1000 OHMS /VOLT VOM KIT 

Exceptional accuracy and versa- 
tility at amazing low cost. Ideal 
for service shop, lab and Amateur 
use. Uses 41,4' meter (400 micro - 
amp movement) with separate 
scales for AC voltage and current, 
DC voltage and current, decibels 
and resistance. 38 ranges include: 
AC, DC and output volts, 0 -1 -5- 
10-50- 100 -500 -5000 (1000 ohms/ 
volt sensitivity); Resistance, 0- 
1000- 100.000 ohms and 0 -1 meg.; 
Current, AC or DC, 0 -1 -10 -100 
ma and 0 -1 amps; Decibels, -20 
to +69 in 6 ranges. Uses I% pre- 
cision resistors. 3- position func- 
tiod switch and 12- position range 
switch. Complete kit with bake- 
lite case. (6'4 x 5'S x 3s''), bat- 
tery, pre -cut wire, solder and test 
leads. Shpg. wt., 23,4 lbs. 
Model F -128. 1.000 ohms/ 
volt VOM Kit. Net only . $16.95 

Model F -140 $2950 
knight -kit 
20,000 OHMS /VOLT VOM KIT 

Outstanding quality and perform. 
ance at extremely low cost. Fea- 
tures 32 ranges; full vision 41" 
meter; accuracy ±2% of full 
scale; 50 microampere sensitivity 
for 20,000 ohms/volt input resist - 

ance on DC; front panel "zero 
adjust" Single switch selects 
function and range. Range: AC, 
DC and output volts. 0 -2.5, 10- 
50 -250- 1000 -5000; Resistance, 0- 
2000- 200,000 ohms and 0 -20 meg.; 
DC ma, 0 -.1 -10 -100; DC amps, 
0 -1 -10; Decibels, - 30 to +63 in 
6 ranges. Uses precision 1% mul- 
tipliers. Moisture -resistant film - 
type resistors. Complete kit with 
bakelite case (6.t., x 5t.. x 33.j ), 
batteries, pre -cut wire, solder and 
test leads. Shpg. wt., 5 lbs. 
Model F -140. 20,000 ohms /volt 
VOM Kit. 

$29.50 Net only 

knight -kit RESISTOR - 
CAPACITOR TESTER KIT 

Model F -124 Measures capacitance 

s1 
:tnd resistance by ac- 
curate bridge method; 
checks for opens and 
shorts in paper, mica 

and ceramic capacitors; shows 
power factor of electrolytics. 
Large dial shows capacitance and 

resistance at a glance; balanced- bridge circuit with "magic eye" null 
indicator measures power factor from 0-50%. Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150. 250, 350, 450. Capac- 
ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100 
to 50.000 ohms and 10,000 ohms to 5 mega. Accuracy. ± 10 %. Auto- 
matic discharge feature prevents after -test shock. Blue- finished steel 
case, 5 x 3 x 2'. With tubes and all parts. Shpg. wt.. 8 lbs. 
Model F -124. Resistor- Capacitor Tester Kit. Net only ..... $19.50 

NEW knight -kit TRANSISTOR 
Model F-149 & DIODE CHECKER KIT 

$8S0 Checks leakage -to -gain ratio and 
noise level of all junction, point con- 
tact and barrier transistors. Also 

checks diodes, forward and reverse current con - 
duct ion of selenium rectifiers; useful for continuity 
and short checks. Easy -to -read meter. Features: 
spring- return leakage gain switch; calibration 
control; separate sockets for PNP and NPN 
transistors. Headphones or signal tracer may be 
used with checker for noise measurements. Case, 
5 x 3 x 2'. With 2214 volt battery. 2% lbs. 
Model F -149. Transistor Checker Kit. Net $8.50 

EASY PAYMENT TERMS: If your total KNIGHT -KIT order 
is over $45, take advantage of our liberal Time Payment Plan 
-only 10% down. Write for application blank. 

ALL PRICES NET F.O.B. CHICAGO 

knight -kit VTVM KIT 

with Printed Circuit Board 
Model F -125 An extremely stable, 

a highly 
$ 2495 Vnd TVM. Greatly 

accurat 
sim- 

e 

plified wiring- entire 
chassis is a printed 

circuit board. Maximum conven- 
ience in arrangement of scales; 3X 
AC and DC scale design permits 
utilization of best portion of each 
scale for most accurate readings. 
Also measures peak -to -peak for 
FM and TV work. Ranges: AC 

P -P volts, 0-4-14-40-140-400-1400-4000; AC rms volts and 
DC volts, 0- 1.5- 5 -15 -50 -150- 500 -1500; resistance. 0 -1000- 
10K-100K ohms and 0 -1 -10- 100 -1000 megohms; db scale. -10 to +5. AC response, 30 cycles to 3 mc. Low -leakage 
switches and 1% precision resistors. Balanced- bridge cir- 
cuit. 4 " meter, 200 microamp movement. Polarity revers- 
ing switch. Input res., 11 megs. Shpg. wt., 6 lbs. 
Model F -125 Printed Circuit VTVM Kit. Net only . $24.95 
F -126. Hi- Voltage Probe; extends DC to 50,000 Volts $4.75 
F -127. Hi- Frequency Probe; extends AC to 250 mc. $3.45 

PORTABLE 
MODEL 

Model F -143 

$2975 
knight -kit LOW -COST TUBE TESTER KIT 

Offers high accuracy, top versatility and convenience 
at lowest cost.. Tests 4, 5, 6 and 7 -pin large, regular 
and miniature types, octals. loctals, 9 -pin miniatures 
and pilot lamps. Features test for new 600 ma series 

string tubes. Tests for open, short, leakage, heater continuity and 
quality (by amount of cathode emission). 4 square meter with 
clear "GOOD -?- REPLACE" scale. With line- voltage indicator and 
line -adjust control. Choice of 14 filament voltages from .63 to 117 
volts. Blank socket for future type tubes. Universal -type selector 
switches for any combination of pin connections. Single -unit, 10 -lever 
function switch. Entire switch assembly is installed as a single unit - 
saves time and greatly simplifies construction. Illuminated roll chart 
lists over 600 tube types. Shpg. wt., 14 lbs. 
Model F -143. Counter Model Tube Tester Kit. Net only. 
Model F -142. Portable Model Tube Tester Kit. Net only... $34.75 
F -141, TV Picture Tube Adapter for above. Net only $3.75 

$29.75 

Model F -119 

knight -kit LOW -COST 

"IN- CIRCUIT" CAPACITOR CHECKER KIT 
Tests capacitors while they ore still wired in 
the circuit! Saves time and bother; on essen- 
tial instrument for the service technician. Just 
press a button and the "magic eye" instantly 
shows opens and shorts (not leakage). Tests 
opens and shorts on any capacitor of 20 mmf 
or greater capacity, even if it is in parallel 
with a resistance as low as 50 ohms. Tests for 
shorts may be made on any capacitor even 
when it is shunted by as low as 20 ohms. 
Blue- finish steel case, 73/4 s 51/4 a 5'. With 
tubes, all parts. wire and solder. Easy to 
assemble. Shpg. wt., 5 lbs. 

Model F -119. Cap. Checker Kit ....$12.50 
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ALLIED'S own MONEY- SAVING knight-kits 
FAMOUS knight -kits FOR HOBBYISTS & EXPERIMENTERS...FASCINATING, INSTRUCTIVE... 

knight -kit 
"SPACE SPANNER" 

BAND SWITCHING 

RECEIVER KIT 

Model 
S-243 1595 

Thrilling Short Wave and Broadcast 

Famous 2 -band AC -DC receiver in easy -to -build kit form at a very 
low price. Pulls in thrilling short -wave (6 to 17 mc) and standard 
broadcast. It's fun listening to amateur, aircraft, police and 
marine radio. Features highly sensitive regenerative circuit. 
Bandswitch selects broadcast or short wave. Has 4' PM speaker and 
beam -power output tube for plenty of volume; headphone connectors 
for weak signal listening; slide switch cuts out speaker. Uses 12AT7 
regenerative detector and audio amplifier, 5005 power output, 35W4 
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer; 
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts. 
7 x 10y¢ x 6'. Shpg. wt. 4 lbs. 
Model S -243. "Space Spanner" Receiver Kit. Net only 
S-247. Matching Cabinet for above. 2 lbs. Net 

$15.95 
$2 90 

knight -kit 
"OCEAN HOPPER" RECEIVER KIT 

Tops for exciting broadcast, long wave and short 
wave reception. Highly sensitive regenerative- 
type circuit. Excellent headphone reception; can 
be used with 3 -4 ohm PM speaker on strong 
broadcast band stations. Supplied with plug -in 
coil for standard broadcast; covers long wave 
and popular short wave bands with coils below. 
Pulls in thrilling foreign broadcasts, police, ama- 
teurs and aircraft. Controls: Main Tuning, Band - 
spread, Antenna Tuning. Off -On- Regeneration. 
With all parts and tubes (less extra coils and 
headset). AC or DC. Shpg. wt., 5 lbs. 
Model S -740. "Ocean Hopper" Kit 

Model S -740 $1175 

$11.75 
EXTRA PLUG -IN COILS 

S -741. Long Wave, 155 -470 kc. Net 790 
S -742. Short Wave, 1.65 -470 kc. 
S-743. Short Wave, 2.9 -7.3 mc. Net 
S -745. Short Wave, 7 -17.5 mc. each 
S -744. Short Wave, 15.5 -35 mc. 

lk 

Model S -295 $1 475 
NEW knight -kit TWO -WAY INTERCOM KIT 

New low -cost, easy to build intercom system kit. Ideal for 
use in home or office. Consists of Master unit and Remote 
unit, each with press -to -talk switch. Remote unit may be 
left "open" for answering calls from a distance, for "baby- 
sitting' ', etc. Remote may also be connected for "private" 
operation -cannot be "listened -in" on, but it can be called 
and can originate calls. Master unit includes high -gain 
2 -stage amplifier; each unit has 4' PM dynamic speaker. 
Complete with Antique White cabinets (4% z 6% z 4941'), 
all parts, tubes and 50 feet of cable (up to 200 feet of cable 
can be added). For AC or DC. Shpg. wt., 7 lbs. 
Model S -295. Two -Way Intercom Kit. Net only ..$14.75 

knight -kit 
"RANGER II" SUPERHET RADIO KIT 

Thousands have built and enjoyed the 
"Ranger" Broadcast Band Receiver. Care- 
fully engineered for easy construction and 
powerful, sensitive performance. Latest 
Superhet circuit; tunes 540 to 1680 kc; covers 
entire broadcast band and exciting police 
calls. Features automatic volume control, 
built -in preformed loop antenna, ball -bearing 
tuning condenser. Develops excellent tone 
quality from Alnico V PM dynamic speaker. 
Supplied with following tubes: 12SA7(.T con- 
verter; 12SK7GT IF amp.; 12SQ7GT det.- 
AVC- audio; 50L6GT audio output; 35Z5GT 
rect. Complete with handsome brown plastic 
cabinet (6 x 9 z 5) tubes, speaker, all parts, 
and instruction manual. AC or DC operation. 
Shpg. wt., 8 lbs. 

65E Model S-735. "Ranger II" Superhet 
Radio Kit. Net only .... $17.25 

Model S -735 1725 

knight -kit LOW COST PHONO 
AMPLIFIER KIT 

It's easy to build this 
fine -performing, low - 
cost compact phono 
amplifier. Ideal for use 
in a portable phono- 
graph- simply add any 

record player and a 3 to 4 -ohm speaker. Amplifier works with crystal 
or ceramic cartridges. Inverse feedback circuit for rich, clean tone 
quality. Delivers full 1 s -watt output with less than .25 volt input. 
Includes efficient tone control; has AC outlet, controlled from ampli- 
fier switch. Complete with tubes and all parts. Size only 4 x 7 x 4 - 
fits into almost any portable phono case. Shpg. wt., 3 lbs. 
Model S -790. Phono Amplifier Kit. Net only $8.95 

Model S -790 

$895 

knight -kit 
3-WAY PORTABLE RADIO KIT 

A low -cost portable radio covering the 
full standard broadcast band from 535 
kc to 1650 kc. Delivers excellent recep- 
tion on AC or DC current or from self - 
contained batteries. Sensitive Superhet 
circuit features automatic volume con- 
trol, economical operation. Includes 
powerful 5' Alnico PM dynamic speaker, 
efficient ferrite loop -stick antenna. Sup- 
plied with following tubes: 1R5 con- 
verter; 1U4 IF amplifier; 1U5 detector - 
AVC- audio; 3V4 audio output. Complete 
with attractive portable case (754 z 10 z 
5W), tubes, speaker, all parts and in- 
struction manual. Shpg. wt., 6 lbs. 
Model S -730. 3 -Way Portable 
Radio Kit (less batteries). Net.$19.95 
J -651. Battery Kit for above $2.50 

Model S -730 $1995 

FAMOUS knight -kit 
CRYSTAL SET KIT 

Thousands of beginners have 
started in radio and electronics 
by building the KNIGHT -KIT 
crystal set. This feature -packed set delivers 
loud, clear reception of local broadcast stations. 
A germanium crystal diode detector assures 
high sensitivity and simple operation -no crystal adjustment re- 
quired. "Hi -q' coil boosts sensitivity. Ball -bearing variable capacitor 
for easy tuning. With all parts and simple -to- follow instructions. 
Shpg. wL, 1 lb. 
Model S -261. Crystal Set Kit. Net only $2.15 
5-267. Accessory Kit. 2000 -ohm headphones and all parts 
for outdoor antenna $2.95 

Model S -261 

$215 

Buy with confidence from ALLIED America's Pioneer in Electronic Kits 
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finest quality electronic equipment in lowest -cost kit form 

EASY -TO -BUILD HIGH PERFORMANCE KITS WIDELY USED BY MANY LEADING TRAINING SCHOOLS 

1 NEW knight -kit 
ELECTRONIC PHOTOFLASH KIT 

New feature - 
Model S -244 packed photoflash 

kit -designed for 
top quality de- 
pendability - 
available at a 

money- saving low price. Ideal 
for black and white or color 
photography. Xenon -filled re- 
flector -bulb assembly gives over 

10,000 flashes at less than yet each! 1 /700 -second flash 
freezes the fastest action. Has 50 watt -second output. 
Provides light approximating daylight in spectral quality; 
permits the use of outdoor -type film indoors. Film guide 
number for color (ASA10) is 45. Designed for "X" or "O 
shutters only. Requires sync cable (available from any 
photo supply dealer) and either battery or AC supply 
listed below. Complete outfit with battery weighs only 3% 
lbs. Kit includes all parts, carrying case and easy -to- follow 
instructions. Shpg. wt., 3 lbs. 
Model S -244. Electronic Photoflash Kit. Net... $28.50 
S-246. AC Power Supply Kit. Easy to assemble... $3.75 
J-626. Battery for above (Burgess U -200) $8.47 

$2850 

knight -kit TRANSISTOR RADIO KIT 

Printed Wiring Works from Penlight Cell 

Model $435 Smooth 
S -765 Variable Capacitor 

Tuning 

Experiment with the marvel of transis- 
tors! Printed circuit requires no wir- 
ing -just assemble with a few solder 
connections and enjoy excellent recep- 
tion over the full AM broadcast band. 
No tubes to burn out -no crystal. Corn- 
pact- fits in the palm of your hand - 
operates for months from a single 
penlight cell. Transistor provides plenty 
of power for strong headphone reception. 
Complete with all parts, transistor and 
penlight cell. Shpg. wt., 8 oz. 
Model S -765. Transistor Radio Kit $4.35 
5-266. Accessory Kit. 4000 -ohm head- 
phones and all parts for outdoor an- 
tenna $3.15 

FAMOUS knight -kit LAB KITS 

6 -IN -1 RADIO 
LAB KIT 

Model S -770 Build Any $795 of 6 Electronic 
Projects 

A fascinating and instructive kit. 
Enables you to build any one of 
the following projects: Standard 
Broadcast. Receiver; Wireless 

"Home Broadcaster "; Code Practice Oscillator; Code Practice 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- 
ginners. Once basic wiring is completed, circuits may be changed 
without soldering. Safe to build and operate; only tools needed are 
screwdriver, pliers and soldering iron. The ideal kit for students and 
beginners in electronics. Kit includes mounting board, tube, all 
parts and easy -to- follow instruction manual. Less headphone (also 
serves as mike). Shpg. wt., 6 lbs. 
Model S -770. "6 -in -1" Lab Kit. Net only $7.95 
J -112. Single 1000 -ohm headphone for above $1.05 
C-100. Antenna kit for above $1.05 

10 -IN -1 
LAB KIT 

Model S-265 Any of 

$1265 10 
Pro jElectronects 

ic 

A wonderfully instructive electron- 
ics kit. Ideal for experimenters, 
beginners -fun to build. Construct ' 

a sensitive Broadcast Receiver; 
Amplifier (for phono or mike); Wireless Phono Oscillator; Home 
"Broadcast Station "; Code Practice Oscillator; Capacity -Operated 
Relay, or any one of four other fascinating projects. Low voltages; 
safe to build and operate. Only tools needed are soldering iron, 
screwdriver and pliers. Perfect for self -instruction in circuit funda- 
mentals, and packed with practical applications. Kit includes 
mounting board, tubes, all parts, hardware, microphone, and 12- 
page builders' manual. Shpg. wt., 10 lbs. 
Model S -265. "10 -in -1" Lab Kit. Net only $12.65 
J -112. Single 1000 -ohm headphone for above $1.05 
C -100. Antenna Kit for above $1.05 

knight -kit WIRELESS BROADCASTER KIT 

Model S -705 This fascinating unit makes it possible to "broad- 

9 cast" witn phonograph or microphone through any 
$ standard radio receiver up to 50 feet away -with- 

out any connection to the set. May be used with 
crystal or magnetic cartridge, or with microphone. 

Broadcasts a clear, full -toned signal. High -gain stage permits 
using magnetic cartridge without need for external preamp. 
Complete with all parts, tubes, wire and solder (less micro- 
phone). 4% x 5 x 6 . Easy to assemble. Shpg. wt., 3 lbs. 
Model S -705. Wireless Broadcaster Kit. Net only $9.50 
S -556. Microphone for above with 5 -ft. cable $3.95 

knight -kit PHONO OSCILLATOR KIT 

Model S -760 This low -cost phono oscillator may be used with 

5 any crystal phonograph for "broadcasting" re- 
$ 85 corded music through any standard radio receiver 

up to 50 feet away. Requires no direct connection 
to radio set. Operates on any frequency between 

600 and 800 kc. Has controls for adjustment of modulation 
level and selection of clear frequency on radio receiver. Uses 
50L6GT tube and 35Z5GT rectifier. Complete with all parts, 
tubes and instructions.41. x 414" x 4)/'. Shpg. wt., 1 lb. 
Model S -760. Phono Oscillator Kit. Net only $5.85 

ALL PRICES NET F.O.B. CHICAGO 

knight -kit 
CODE PRACTICE 

OSCILLATOR KIT 

Model S -239 Transistor 

Powered y Powered by 
Penlight Cell 

An ideal code practice oscillator. Uses transis- 
tor circuit. Extremely low current consumption - powered by single penlight battery. Pro- 
vides crisp, clear tone (400 to 600 cps). Hos 
input jock for earphone; screw -type terminal 
strip for key. In compact bakelite case (234 
x 334 x 11/2") with anodized aluminum 
panel. Complete with all ports, transistor, 
battery and easy -to- follow instructions. Shpg. 
wt., 1 Ib. 

Model S -239. Code Practice Kit.... $3.95 
See Next Page for Amateur Kits 

order from ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. --06 
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ALLIED'S own knight -kits give you the most for your money 

BUILD YOUR OWN QUALITY HI -FI AMPLIFIER! 

knight -kit 
BASIC 25 -WATT 

LINEAR -DELUXE 

HI -FI AMPLIFIER KIT 

Model S -755 

$4450 
Williamson -Type Circuit 

Printed Circuit Board 
Chrome -Plated Chassis 

This super -quality hi -fi basic amplifier is designed to satisfy the most critical listener. Intended 
for use with tuners incorporating built -in preamp or with separate preamp. Incorporates latest 
Williamson -type circuit and has potted matched transformers. Delivers maximum output of 
45 watts. Frequency response is: ±0.5 db. 10 cps to 120 kc, measured at 20 watts. Harmonic 
distortion is only .15c ;; right up to 30 watts. Intermodulation distortion is only .27% at 10 
watts and only .4% at 20 watts, using 60 cps and 7 kc, 1:4 ratio. Hum level is -85 db below full 
rated output. Output impedance, 4, 8, 16 ohms. Input voltage for 25 -watt output is 1.8 volte. 
Uses two 12AU7's, two 5881's, and a 5V4. Etched circuit is utilized in voltage amplifier and 
phase inverter stages to speed assembly. Has output tube balancing control, variable damping 
control, and on -off switch. Handsome chrome -plated chassis, 14 x 9 x 2 ". Overall height, 7 ". 
A deluxe true hi -fi amplifier equal in performance to amplifiers selling at over twice the price. 
Complete with all parts and tubes. Easy to assemble. Shpg. wt., 27 lbs. e,A 
Model S-755. Basic 25 Watt Hi -Fi Amplifier Kit. Net only $44.50 
S-759. Metal enclosure for above; black finish. 3 lbs. Net $4.25 

WIN 
66' 4 

SpT 4 
10't 0,er 

knight -kit 
10 -WATT HI -FI AMPLIFIER KIT 

Model S -753 

$2350 
Chrome -Plated Chassis 

Famous for wide response 
and smooth reproduction 
at low cost. Only 0.5 volt 
drives amplifier to full out- 
put. Frequency response: 

+ 1 d b. 30- 20,000 cps at 10 watts. Harmonic 
distortion less than 0.5';; at 10 watts. Inter - 
mod. distortion less than 1.5', at full out - 
put. Controls: on -off- volume, bass, treble. 
Input for crystal phono or tuner. Chromed 
chassis; punched to accommodate magnetic 
cartridge preamp. Matches 8 ohm speakers. 
Shpg. wt., 14 lbs. 
Model S -753. Amplifier Kit. Net ... $23.50 
Model S -235. Preamp Kit for above $3.10 
5-757. Metal Enclosure. 3 lbs $3.95 

knight -kit 
20 -WATT HI -FI AMPLIFIER KIT 

Model S -750 

$3575 
Chrome -Plated Chassis 

True hi -fi for less! Fre- 
quency response, ±1 db, 
20- 20,000 cps at 20 watts. 
Distortion, 1% at 20 watts. 
Hum and noise level: tuner 

input, 90 db below 20 watts; phono 72 db 
below 20 watts. 4 inputs: magnetic phono, 
microphone, crystal phono or recorder, and 
tuner. Controls: Bass, Treble, Volume, Se- 
lector. With compensation positions for 78 
and LP recorde. Built -in Preamp. Outputs: 
4, 8, 16 and 500 ohms. 23 lbs. 
Model S-750. 20 -Watt Kit. Net .... $35.75 
S -755. Metal Enclosure. 3 Ilse $4.15 
S -752. Chrome -plated escutcheon for cabi- 
net installation of amplifier. Net $1.40 

LOW -COST TOP QUALITY 

KITS FOR THE HAM 

Model S -255 

$4375 

knight -kit 
50 -WATT CW TRANSMITTER KIT 

Built -in Pi -Type Antenna Coupler 
Check the features packed into this 
new transmitter kit and you'll see why 
it's one of the greatest Amateur values 

ever offered. Compact and versatile, it is the perfect 
low -power rig for the beginning Novice or seasoned 
veteran. Features: 50 watts input to 807 final; high - 
efficiency 6AG7 modified -Pierce oscillator takes crystal 
or VFO without circuit changes; bandawitching cover- 
age of 80, 40, 20. 15, 11 -10 meters; pi- section antenna 
output matches line impedances from 50 to 1200 ohms 
-permits use with any type of antenna; no separate 
antenna tuner required. Crisp, clean, cathode keying of 
oscillator and final. Power take-off plug supplies fila- 
ment and B -plus voltages for other equipment. Copper - 
finished chassis and cabinet interior, filtering, shielding, 
bypassing, and coaxial SO -239 antenna connector pro - 
vide excellent TVI suppression. Meter reads either 
plate or grid current of final. Jacks for VFO, crystal and 
key. Supplied with all parts and tubers. Less crystal 
and key. 8'4 x 11'4 x 8 j¡". Shpg. wt., 18 lbs. 
Model S-255. 50 -Watt Transmitter Kit. Net.. $43J5 

. 

knight -kit 
SELF -POWERED 

VFO KIT 

Model S -725 

$2850 

Complete with built -in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristics for fast break -in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate calibrated scales for 80, 40, 20, 
15, 11 and 10 meters; vernier drive mechanism. 2- 
chassis construction keeps heat from frequency deter- 
mining circuits. Output cable plugs into crystal socket 
of transmitter. Output on 80 and 40 meters. With Spot - 
Off- Transmit switch for "no swish" tuning. Extra 
switch contacts for operating relays and other equip- 
ment. With all parts and tubes. 8 lbs. 
Model 5 -725. Self- Powered VFO Kit. Net 

I 
I 

Quantity 

I 
I 

Is 

I 

100 N. WESTERN AVE., CHICAGO 80, ILL. 

ALLIED RADIO CORP., Dept.02 -K -6,100 N. 

Ship me the following KNIGHT -KITS: 

ICity Zone State 

L 

Description 

Western Ave., Chicago 80, III. 

Model No. 

enclosed. For parcel post include postage (express is shipped collect). 

Name 

Address 
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$28.50 

NEW knight -kit 
AMATEUR RF 

"2" BRIDGE KIT 

Model S -253 

$ 585 
Measures stand- 
ing wave ratio 
(SWR) and imped- 
ance of antenna 
systems; also for 
adjusting antenna 

networks for optimum results. Any VOM may be used 
for null indicator. High accuracy with 20,000 ohm /v 
VOM. Correction factor info supplied for other VOM's. 
With coax input and output connectors. Meters both 
input and bridge voltage. Calibrated dial gives direct 
impedance reading; includes 1''; precision resistor for 
precise calibration adjustment. With all parts and 
handy plasticized SWIt chart. 1 lbs. 
Model S -252. "Z" Bridge Kit. Net only .. .. $5.85 
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New 

Color 

Sets 

Simplify 

Servicing 

RCA HAS just introduced three new 
lines of color TV receivers incor- 
porating a number of features 
destined to make life easier for 

the technician by simplifying the in- 
stallation and normal servicing adjust- 
ments. Sets in the Special and Super 
series use the CTC -5 -A, -B, -C, -D and 
-E chassis with 27 tubes and 2 diodes 
in the vhf models and 28 tubes and 3 
diodes in the all- channel sets. The 
Deluxe series (chassis CTC5 -N, -P, -R, 
-T, -U, -W, -AA and -AB) has 30 tubes 
and 4 diodes in the vhf -uhf models. 
The vhf models have one tube and one 
diode less. 

The extra tube (6AF4 or 6AF4 -A) 
and diode, type K3D or IN82) in the 
all- channel models are the uhf oscil- 
lator and mixer, respectively. In these 
sets, the vhf and uhf channel selectors 
are separate and are not concentric as 
in some tuners. 

In the models in the Special and 
Super series, the channel selector, fine 
tuning, volume and brightness controls 
and the on-off switch are on the upper 
right side of the cabinet near the front 
edge. Some of the models in the Deluxe 
series have these controls on the front 
panel and others have them on the 
right side with an illuminated vhf 
channel indicator in the upper right 
corner of the panel. 

The horizontal and vertical hold, hue, 
saturation and contrast controls are 
recessed into the front panel behind 
a spring- loaded decorative cover. 

In all models, the main chassis is 
mounted horizontally on the bottom of 
the cabinet and the tuner is fastened 
to the upper right side of the cabinet 
along with the brightness and volume 
controls. (See rear -view photo.) This 
feature permits the technician to re- 
move either the chassis or tuner for 
servicing without disturbing the other. 
The tuner, main chassis and controls 
are tied together through cables and 
connectors. 

The volume and brightness controls 
are attached to the tuner mounting 
bracket and are easy to remove for 

OCTOBER, 1956 

Top view of a Spe- 
cial chassis. Chroma 
and video if assem- 
blies, top center and 
right center, respec- 
tively, have remov- 
able shield covers to 
minimize radiation. 

TELEVISION 

Rear view of a 
model in the RCA 
Special series. 

TECHNICIAN SET -UP 
CONTROLS 

CUSTOM 
OP G 

COLOR EQUALIZER MAGNET ADJUST. 

(lose-up of front control panel. The technician 
has access to 24 controls for setup adjustments. 
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What About Color TV? 
There has been much talk about Color TV - 
and about whether or not available TV equip- 
ment is suitable for Color TV reception. 
Whatever other conditions prevail -one thing 
is certain .. 

ALL TV PRODUCTS ARE 
ENGINEERED for COLOR 

Every piece of Blonder- Tongue equipment ever 
built, sold and in use - or ever to be used - is 

designed with color in mind ... with the flat, 
broad output required for color. 

these products 
include 

DISTRIBUTION AMPLIFIERS 
CONVERTERS 

at 

SIGNAL AMPLIFIERS 

BOOSTERS 

/ 0i 
MIXER AMPLIFIERS 

. and all B -T impedance matching devices, equal- 
izers, couplers, attenuators, connectors and tap -offs. 

For example: 

The 

2 -SET COUPLER Model TV -42 

is the only type approved by engineers for color 

-with a flat response from 0 to 900 mc. 

Every Rel Master TV System now in opera- 
tion is designed to meet the exacting demands 
of Color Television ... today and tomorrow. 

Keep abreast of the Latest Developments. Apply 

for your FREE subscription to the B -T BULLETIN. 

RBI Write today to Dept. OK -3 

BLONDER -TONGUE LABS., INC. Westfield, 
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New Jersey 
In Canada: Telequipment, London, Ontario 

The largest manufacturer of TV Signal Amplifiers, UHF Converters and Master TV Distribution Systems. 
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servicing. A clip is provided on the 
rear of the main chassis for mounting 
the tuner when both units are removed 
from the cabinet. 

Components for approximately 80', 
of the circuitry are mounted on printed - 
circuit boards as shown in the top view 
of the chassis. There are five boards in 
the Deluxe models and six in models 
of the Special and Super series. Each 
board is flush with the chassis with 
all components and test points easily 
accessible on the top surface. 

The cabinet tops are not removable 
as in earlier RCA color sets. Now, 24 
service setup controls may be reached 
by removing the cover of the control 
box on the front panel. All gray -scale 
adjustments except the blue lateral 
positioning magnet are accessible to 
the technician from the front of the 
set. The decorative bezel around the 
safety glass can be removed for access 
to the six adjusting screws for the 
field -equalizing magnets. Two of these 
screw adjustments are along the top 
of the mask, two across the bottom 
and one on each side. The two along 
the bottom of the mask can be seen in 
photo of the front control box. Relocat- 
ing the major controls used for service 
adjustments means that the cabinet 
back need not be removed for normal 
service adjustments once the initial 
purity setup has been completed. Serv- 
ice controls on the back of the set are 
vertical and horizontal centering, focus, 
width and color -killer threshold. 

The installation and removal of the 
picture tube and adjustment of the 
deflection and convergence assemblies 
have been simplified in these sets. The 
high- voltage insulating shield supports 
the deflection yoke and the bell and 
rear of the picture tube. The entire 
assembly consisting of the C -R tube, 
insulating shield, deflection and con- 
vergence yokes, purity and blue lateral 
positioning magnet can be removed by 
unscrewing four nuts on the kinescope 
mask. 

The new 21AXP22 -A tricolor kin- 
escope used in these receivers has a 
high -voltage resistor built into the 
neck. A conductive coating is applied 
to the outside surface of the insulating 
boot or shield and the combination is 
used as a high -voltage filter capacitor. 

The low -voltage supply in these sets 
uses paralleled 5U4 -GB's with their 
plates cross- connected to insure normal 
voltage output even if one tube fails. 
The receivers are protected by four 
fuses. A 2- ampere fuse between the 
rectifier filaments and the input to the 
filter protects the transformer and 
rectifier against component failures in 
the filter circuit. A 750 -ma fuse in the 
385 -volt line provides additional protec- 
tion for the B -plus circuit. The high - 
voltage and horizontal output circuits 
are protected by a 300 -ma fuse in the 
cathode return of the 6CB5 -A hori- 
zontal output tube. A heavy -duty fuse 
is in series with the 6.3 -volt 14.5- ampere 
heater winding to protect it against 
damaging shorts and overloads. END 
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FOR THE FIRST TIME 
A Co- Channel 

Filter 

that eliminates 

"Venetian Blinds" 

JHIIIOIJ) LINE-OUT© 
The Jerrold Line -Out is a revolutionary co- channel 
filter that electronically "erases" TV co- channel 
"Venetian Blinds ". 

Its principle of operation is new -but simple. 
A thirty db filter in the Jerrold Line -Out unit removes 
the co- channel beat frequency caused by an offset 
carrier of another TV station on the same channel, 
thus eliminating "Venetian Blinds" from the TV screen. 

Two models are available. Model V10 is designed 
for use when the carriers of the co- channel stations 
are offset by 10KC. Model V20 is designed for 20KC 
offset carriers. The Jerrold Line -Out is not effective 
if the co- channel interference is so strong that it 
produces sync instability or picture sliding. 

The Jerrold Line -Out can be installed 
in a matter of minutes. No wires to cut - 
no soldering necessary. Simply remove 
the plug on kinescope, insert the Line -Out 
in series and plug back in. Adjust tuner 
on Line -Out to eliminate "Venetian Blinds" 
-set it and forget it. The Jerrold Line -Out 
does not affect reception of any stations 
when co- channel interference is not present. 

The Line -Out is typical of Jerrold's 
continuing research program to improve 
TV reception in fringe areas. 

See Your Jerrold Distributor Today. 

OCTOBER, 1956 

J'''" ELECTRONICS 2220 Chestnut Street 
CORPORATION / Philadelphia 3, Penna. 
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TV Master Antenna 
By HARRY T. MILLER 

IN a very successful attempt to lift 
the television picture of fringe -area 
Sarasota from the silt of mediocrity, 
Foscolo C. Hendrick, a pioneering 

radio and video engineer, has installed 
an underground antenna distribution 
system in this city, reputedly the first 
of its kind in the country. 

From the dual master antennas atop 
his place of business, Hendrick supplies 
a signal via a network of underground 
coaxial cable that threads under the 
streets of the town to the hundreds of 
customers hooked up to the cable. For 
a price of around $85 to a house with 
a 50 -foot lot, plus a $24 annual rental 
service, customers get pictures that 
could be equaled only by an expensive 
and towering antenna tower of their 
own. 

The idea doesn't sit well with many 
television dealers in Sarasota, although 
some of them welcomed the new cable 
service with open arms. A new kind 
of competition arose among the mer- 
chants to capture the TV dollar by offer- 
ing tower and stacked Yagi arrays that 
could assure a signal as snowfree as 
that brought them via Hendrick's husky 
K -14 ( Federal Telephone & Radio Corp.) 
main feeder and the 75 -ohm RG -11 /U 
line that goes down the customer's 
street. 

Hendrick had been a TV dealer and 
service technician in Sarasota when the 
video signal began coming in from 
Tampa and St. Petersburg. Sales with 
him, as with other dealers, were few 
and far between because of the poor 
picture received. No matter how well 
designed were the receivers sold, the en- 
tertainment was low from the inade- 
quate signal fed into it. Wherever a set 
was operated in the area -which is still 
some years behind a saturated signal 
condition -it was apparent that a well - 
designed TV receiving antenna was a 
prime necessity. 

Like the other dealers, Hendrick had 
pushed hand -cranked and hydraulic 
antennas, roof -top antennas and Yagi 
arrays. But the cost of an antenna suit- 
able for even a passable signal often 
was more than the price of a receiver, 
and this stymied sales. 

Besides, this West Coast area of 
Florida is heavily populated with elder- 
ly and ailing retirees, and the very 
thought of speeding hastily to crank 
down a tall tower that might be in the 
path of a sudden hurricane was a heart - 
attack- provoking move they didn't rel- 
ish. Fos Hendrick petitioned and be- 
leagured the city's civic top brass and 
won a franchise to install his under- 
ground coax. 

The television amplifiers -heart of 
the underground coaxial system. 
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Fos and the driver he uses for 
punching beneath the city streets. 

Some of the other dealers fought so 
bitterly in the legislative halls against 
granting Hendrick sole rights in the 
city, that Fos was awarded only a non- 
exclusive franchise. Since this will run 
for 10 years, there is small danger of 
any competing franchises being ap- 
proved by the town fathers. Fos suc- 
ceeded in having a clause inserted as- 
suring him the right to transmit his 
own closed -circuit television programs 
over his coax network. This already 
bears promise of being a lucrative part 
of the franchise for Hendrick has pur- 
chased equipment to pick up and trans- 
mit local events to the customers. Thus 
he is assured added income from the 
sponsors of such telecasts. 

The size and economic status of Sara- 
sota were paramount factors in deter- 
mining the set potential and the number 
of possible subscribers. Obviously, a 
community's size and income level are 
the dominant factor in any plan to lay 
a cabled network. 

"In addition," said Hendrick, "there 
were two technical aspects to the prob- 
lem -the number of TV stations avail- 
able and their signal strength. A com- 
munity situated close to powerful TV 
stations would offer meager possibilities 
because solid pictures would be avail- 
able from the local telecast centers, 

Fos' crew drives pipe across and under- 
neath the street to make way for cable. 
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Converted lawn trimmer digs trench. 
Cable is inserted and ground tamped. 
using the usual standard antennas." 

Sarasota was ripe for the Hendrick 
system since its location is such that the 
antennas required for good television 
reception are expensive and costly to 
maintain. 

Underground advantages 
But why an underground system? 
To this, Hendrick has some ready 

answers. "Cable exposed to the weather 
atop poles requires renewal every 3 to 5 
years, whereas the kind of coax we 
bury has a life expectancy of 20 to 25 
years. 

"On aerial suspension, the cable is 
subject to radiation, which is anathema 
to FCC officials. Underground cable, 
being at ground potential, radiates ab- 
solutely no energy. 

"Furthermore, buried cable, laid at 
the proper depth for the locale, remains 
at a stable temperature impossible to 
attain where coax is exposed to the 
vagaries of wind and weather. And 
storms, especially in hurricane areas, 
can cripple a coax aerial line fast and 
invite disgruntled customers to seek 
other antenna service." 

One wind from a sudden blow of hur- 
ricane force can lay hundreds of an- 
tenna towers low and rip off a rooftop 
or damage a house to which the an- 
tenna is anchored. The buried -cable 
service abolishes a number of these 
aggravations. But at a price. 

And this service cost of Hendrick's 
was the cudgel with which his competi- 
tion sought to clobber him. 

Dealers made about twice as much 
selling the antenna system as they did 
the video set. And chances are the cus- 
tomer would buy his set and have it 
serviced by the dealer who made the 
antenna installation. With Hendrick's 
system, these dealers saw their hopes go 
glimmering, since they felt Hendrick 
would thus be in such a favorable posi- 
tion that he'd snare most of the town's 
television sales and service business. 

So that these dealers would push the 
sales of service on his cable, Hendrick 
offered to cease and desist on sales or 
service of television sets. This idea 
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fine music reproduction 

IF- 14-44 
with their conventional 

Where cable enters 
tapoff box t he braid 
and insulation are 
rolled back to form 
grommet -joint then 
made sveathertight. 

worked for a while -until the dealers, 
again afraid Fos would come out on 
top, began pushing their own antenna 
installations. They questioned what 
would happen to the customers on the 
coax line if Hendrick's antenna top- 
pled. Fos countered by installing two 
atop the roof of his place of business. 

"Besides," said Fos, "I pointed out 
that if a Florida squall struck down 
300 antennas, it would take 3 months 
for the town's video technicians to 
replace them. My coaxial service posed 
no such hazard nor did it require main- 
tenance of antenna towers by the cus- 
tomer." 

"Another thing," Fos added, "I laid 
my cable first so as to get into the 
streets of the wealthier areas. A custo- 
mer with a $40,000 or $50,000 house 
doesn't care for an unsightly tower 
his lawn. And when a few of these IIL 

ple were sold on the idea, invariably 
others in his area fell in line. 

"And the fact that these well -to -do 
people had my service had a salutary 
effect in selling the idea to people of 
more moderate circumstances." 

In charging $75 for the first 50 feet 
of lot and 50c a foot thereafter, 
with the lead -in from the main cable to 
the point of set location costing 15e a 
foot, plus a $2 a month rental charge, 
Hendrick pointed out that it takes a 
50- to 75 -foot antenna in this semi - 
fringe area to get a good -not excellent 
-picture on uhf 80'; of the time. 

In using adjacent channels at regu- 
larly assigned frequencies, intermodula- 
tion troubles arose to plague the ven- 
ture. These caused bars in the adjacent 
channel that interfered with the picture. 

By lowering channel 2 a megacycle 
(53 -59 mc) and raising channel 4 by a 
megacycle (67 -73 mc), Fos achieved 
a 1 -mc buffer against the intermodula- 
tion, on either side of channel 3. 

By lowering channel 5 one megacycle 
and raising channel 6 ditto, Fos gets 
a 2- megacycle buffer between them. 

The equipment 
This he does in his converters and sin- 

gle- channel amplifiers, through realign- 
ment of all the tunable circuits. TI. 

99 

- figilf ,L-ef/e9f} 
Ceramic 
Phono Cartridge 

The WC10 "Twin- Lever" Improvement Cartridge has a 

peak -free frequency response from 40 to 12,000 cps. 

It makes conventional phonographs sound better than 

new -and its low list price enables you to make a sale 

every time you suggest a "Twin- Lever" Cartridge. 

The "Twin- Lever" replaces and outperforms 157 three - 

speed, plastic -cased cartridges, crystal or ceramic, 

turnover or single needle. 

It is easily installed in any tone arm with standard L /z° 

mounting centers. Needle replacement can be accom- 

plished in seconds- without tools -with the cartridge 

in the arm. 

MODEL WC1O 

List Price $9.50 
with two sapphire needles 

MODEL WOOD 

List Price $34.00 
with a 1-mil diamond and 

a 3 -mil sapphire needle 

C ad iV 
N ELECTRONICS SINCE 1925" 

SHURE BROTHERS, INC. 
Microphones -Electronic Components 

212 SARTRE? AVENUE EYANSTON, ILLINOIS 
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Cartridge replacements 
are a "Snap" with Sonotone 

Sonotone 1P and 2T mount the same way, take the place of 
up to 12 different models in other cartridge lines 

Time is money to you, so why be 
slowed down by handling a variety 
of different cartridges that mount 
various ways? Sonotone Ceramic 
1P (single- needle) and 2T (turn- 
over) are all you need for over 90% 
of quality replacement jobs. They're 
a cinch to install in almost any arm 
-let you do the job the same quick, 
easy way time of ter time. 

New standard of the phone 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. 

Stick to the Sonotone 2 -model 
line and you'll find you cut installa- 
tion time to an absolute minimum. 
Your customers will applaud for 
another reason - Sonotone cart- 
ridges, leader in the field, in virtu- 
ally every case give better response 
than original equipment ...enhanc- 
ing your reputation for quality 
work. 

Electronic Applications Division 

S O N OTO N E CORPORATION 
ELMSFORD, N. Y. 

In Canada, contact Atlas Radio Corporation, Ltd., 50 Wingold Avenue, Toronto 
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Ampli- Vision line amplifiers are flat 
within ±1.5 db from 30 to 115 mc, there- 
fore no circuit changes are needed. 

Hendrick had been using Blonder - 
Tongue converters from channel 38 to 
channel 5, minus 1 mc. He's also using 
Ampli- Vision converters for channel 13 
to channel (ì, plus 1 mc, and an Ampli- 
Vision converter from channel 8 to 
channel 4, plus 1 mc. 

The Ampli- Vision converters are 
crystal -controlled and feed into single - 
channel Ampli- Vision amplifiers which 
have, when the age is set to 200 micro- 
volts, 60 -db gain. 

The three signals from channels 4, 5 
and 6 are then fed into an Ampli- Vision 
mixer which has a 10 -db loss. The out- 
put of this mixer (about 50 db) is fed 
into the K14 cable, a heavy -duty 71- 
ohm type. 

Inserted in the cable is a line splitter 
which in turn feeds two K14 coax lines, 
one that runs to Sarasota's northern 
city limits and one to its southern 
extreme. Farther along, each of these 
individual lines is split into other lines. 

The first amplifier on each of the 
main lines is 3,500 feet from the con- 
verter amplifier. These are broad -band 
chain amplifiers with an essentially 
flat response from 30 -115 mc, and are 
also Ampli- Vision made. 

They each have three stages, each 
stage consisting of four 6AK5's. The 
power supply is on separate chassis 
and is voltage- regulated. These ampli- 
fiers provide 37 -db gain. 

From here on, these chain amplifiers 
are installed every 1,800 feet of 
RG -11 /U cable. The output of each 
amplifier is split four ways for four 
additional branch lines. And where 
additional amplification is required on 
these branches, Hendrick uses Blonder 
Tongue all -band amplifiers which have 
a 27 -db gain. 

Said Hendrick: "We use 1,000 micro- 
volts as zero db as a reference for all 
db gain. At the input to each chain am- 
plifier, we have an Ampli- Vision line - 
loss equalizer to equalize the signals of 
channels 4, 5 and 6 to compensate for 
the line losses in the coax. 

"At every fifth amplifier we use 
single -channel amplifiers with age con- 
trol to compensate for uneven -frequency 
line loss. For example, at channel 6's 
frequency, there is greater loss in all 
cable runs than at that of channel 2. 
These signals must be even on entering 
an amplifier to avoid cross -modulation 
in the amplifier." 

Hendrick finds that tubes last longer 
when the equipment is operated on a 
24- hour -a -day service, even if stations 
are off the air, so he runs the equipment 
continuously rather than employing 
time clocks to switch the equipment off 
and on to coincide with broadcast sta- 
tion time. He feels this is due to initial 
voltage surges and resulting thermal 
agitation in cold equipment. 

Hendrick's main runs of coaxial cable 
are K14 from the first amplifier, thence 
under the streets and underground in 
shallow trenches alongside and tucked 
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under a few inches of cement pavements 
which happen to have grass borders. 

The auxiliary amplifiers are con- 
nected by RG -11 /U, while tapoffs to 
customers' houses are made with 
RG -59/U, with baluns cut to channel 6 

to match the 72 -ohm RG -59/U cable to 
the 300 -ohm input of the set. 

Installing the cable 
In driving 11 -inch galvanized pipe 

under the streets, through which the 
coax is drawn, Hendrick cuts the pipe 
into pieces 7 feet long, then turns a 
socket on each end and turns a plug 
into each socket. This gives the pipe a 
nose to push through the earth beneath 
the street paving. The pipe is laid on a 
heavy plank at the bottom of a ditch 
dug ahead of the street paving. On this 
board a heavy driving weight on a 
dolly is trope- pulled by workers and 
smashes against the pipe plug. Since 
the pipe lays level on the plank, it drives 
straight and is quickly located at the 
other end of the street. The socket plug 
is removed to add more sections onto the 
driven pipe. The idea behind cutting the 
pipe into 7 -foot nipples is that a shorter 
trench has to be dug to get the driving 
started than would be the case if a full 
21 -foot length of pipe had to be laid in 
position in a lengthy trench for the be- 
ginning drive. A steel fish wire poked 
through the pipe is hooked onto the 
cable to pull it through. 

"How deep the cable is to be laid," 

said Hendrick, "depends upon the frost 
level of the area. And extra precau- 
tions must be taken that the outside 
insulation of the coax cable is not 
injured deep enough to expose the cop- 
per shielding and thus allow moisture 
to enter because it will follow the cable 
a thousand feet and more to ruin it and 
require its eventual replacement." 

Hendrick warns: "Don't use any coax 
that has a bead in its outside insula- 
tion. We used some, and more than a 
mile of it went bad. We got no satisfac- 
tion from the jobber or the manufac- 
turer. We had to replace it in a hurry 
and placate irate customers. 

Some nonelectronic problems 
"The technician who seeks to install 

underground cable would be wise to 
enlist the goodwill of municipal authori- 
ties like the surveyor's office, water 
department and the public utility com- 
panies who can shorten his labor of 
locating buried water and sewer lines 
and underground electric and telephone 
cables." 

Despite the fact that Hendrick 
equipped himself with detailed maps 
and surveys of the streets from the 
public utility companies, it was to be 
expected that accidents would occur 
when driving a ram under the streets 
between curbing -as for instance when 
the ram cut through a 900 -pair tele- 
phone cable, and two insurance compa- 
nies cancelled liability policies. 

COYNE QUALITY 

TELEVISI°N CDO 
R TV 

Home Training RA a e 
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Fos' pattern as it appears on the screen 
of one of his cable customers. 

"And when you obtain the franchise," 
adds Kendrick, "be sure it includes a 
clause for your renewal -or ways and 
means of establishing a fair price for 
its purchase by the municipality at the 
termination of the franchise, at a fig- 
ure that guarantees you a decent profit 
for the work and money you've put 
into this service. 

"Finally, be sure to study the ease- 
ment on property so the cable may be 
kept within its bounds and not tres- 
pass." 

TV dealers cooperate 
At present, several dealers are help- 

ing sell cable service to the customers 

The future is YOURS in TELEVISION! 
A fabulous field -good pay- fascinating work -a 
prosperous future in a good job, or independence in 
your own business! 

T 

Coyne brings you MODERN -QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
-you pay for training only -no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs - make money early in course. Free Life- 
time Employment Service to Graduates. 

C OYN E I. N.000OF, 
h9sltlnt 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. Paulina Street. Chicago 12. Dept. 76 -HT4 

OCTOBER, 1956 

M. /n,tituli.,n h.hind than Ira in- 
. tA, tnro"t, 4,14.4. l,.,t nnun.d 

..,id,ntinh¢Aaudo/ib4ind.Foundn11889. 

BEYDOING 
N 

E 
RE TING PROFITABLE 
WORK 

LIKE THIS 

Seidl 
ook G!'O11 

¡04 1ii 
/3 

eo 

and full details, 
including easy 
Payment Plan. No 
obligation, no 
salesman will call. 

I-COYNE Television 
Home Training Division 
500 S. Paulina St., Chicago 12, Ill. 
Dept. 76 -HT4 
Send Free Book and details on how I can get 
Coyne Quality Television Home Training (It 

low cost and easy terms. 

Name 

Address 

City State 
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for 
changer 
convenience 
and 
turntable 
performance 

the direct -drive 

rMORkti 

the only changer with 
complete published 
wow, flutter, rumble 
performance figures 

RUMBLE: for E 53 N motor 
mounted on CD -43, CBA -83, CB -33 
and E -53PA units. (Reference level: 
2.6 cm /sec., 1000 cps.) 

Best units 

Total 100 low 
rumble cycle frequency 
level rumble rumble 

-52 db. -53 db. -55 db. 

Average -50 db. -51 db. -53 db. 
Lower limit 
for all units 
equipped -48 db. -49 db. -52 db. 
with E 53 N 

motors 

FLUTTER: Less than 0.1%. 

WOW: Less than 0.3%. Tests 
made with the standard 12" turn- 
table weighing 21/2 lbs. 

These measurements are minimum 
quality control standards which 
must be met or exceeded by every 
THORENS RECORD CHANGER, 
PLAYER AND TURNTABLE! 

ask your dealer to 
demonstrate THOR 5 

Write for Thorens Catalog. 

THOR& 
Mt.( .r, 

SWI53 NiriCDmponenls 
YfDf sDmpPo.ere05Mra+ 

lqntert 

NI* nrol PAR, ASSIDUS 
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to whom they sell television sets. That 
way they need no antenna -erecting 
crew and they're certain that the sig- 
nal strength Hendrick maintains in his 
cable will insure satisfaction with the 
sets they sell. Their feeling is that 
the customer will seek subsequent serv- 
ice from the dealer and not from Fos. 
Thus, Hendrick's coax helps them sell 
receivers to finicky folk who won't have 
an antenna tower on their grounds or 
who couldn't crank it down when the 
need arose. 

These dealers also benefit from the 
fact that some of these elder citizens, 
and younger ones too, would never buy 
a set at all unless assured of the kind 
of picture the coax gives them. 

Contrary to their former fears, Hen- 
drick hasn't monopolized Sarasota's 
TV sales and service business. But he's 
sure in a favored spot. 

When a set bought from some other 
dealer goes haywire, the dealer's tech- 
nician is just as apt to blame the trou- 
ble on the signal from the cable rather 
than on the set. In that case, a call to 
another customer on the cable reveals 
the cable isn't at fault. Thus, later calls 
for service on the set he didn't sell 
often revert to Fos, with resultant boost 
to his income and prestige. 

CTAN (City Television Antenna 
Network), as Fos calls his cable busi- 
ness, maintains an around- the -clock 
vigil on its equipment. With noncontam- 
inating jackets on the buried cable, 
troubles from moisture are held to a 
minimum. 

He's reserving channel 3 for his own 
closed telecast circuit. His reason for 
the channel changes is due to the signal 
loss in the cable at higher frequencies. 
"By changing to the lower channels and 
using K -14 coax cable on main lines," 
says Fos, "we cut down on the number 
of amplifiers required per mile from 
five to one. 

"Ordinarily we have a 60 -db (1,000 
pv equals 0 db) amplifier so that if one 
tube is shot, this results in a loss of 
only 1.6 db. Thus transmission is still 
satisfactory since we allow a 10 -db 
overlay between amplifiers." 

With close to 300 subscribers on his 
underground line already, Hendrick is 
confident that within a few years 95'4 
of Sarasota residents will be on his list. 
The time may be shortened by the first 
big blow that topples a few score an- 
tenna towers in the area. 

In this prediction he is indirectly bol- 
stered by local municipal authorities. 
They deplore towers and rooftop anten- 
nas. "The cable is an absolute necessity 
to the city's beautification program," 
said City Manager Ken Thompson. 

The city's fire department chimes in 
with: "Tall antennas are a menace to 
firemen who have to ascend to rooftops 
or if the tower should collapse and fall 
on a high -voltage line or on a neighbor's 
roof." 

"Besides," said Hendrick, "try to 
wind a crank type tower down in a 
25- mile -an -hour wind. It won't wind 
down because the force of the wind 

makes its framework lean and bind in 
its rigging." 

Another item in favor of the con- 
stantly increasing mileage of the under- 
ground cable is that when a customer 
vacates a house served by it, the real 
estate man with whom the house is 
listed for rent or sale uses the service 
as a salespoint. "You dont need an 
antenna in this house," he advises the 
new prospect. 

Of course, operating such a coax 
service means an endless round of pre- 
ventive maintenance, and Fos or a tech- 
nician may be found at any hour of the 
day or night, checking, testing and re- 
placing needed components. 

Hendrick has laid around 40 miles of 
cable and expects to obtain sponsors for 
advertising on his closed -circuit pro- 
gramming when he boosts his customer 
list to 1,000. Events of local importance 
will be picked up by his camera, relayed 
in over a subchannel to the main ampli- 
fier, then back over the same cable on 
channel 3 to the cable users. 

At times, Fos must run clear to the 
end of a 1,200 -foot street to supply serv- 
ice to a solitary customer. The chore 
costs around $600, but he sticks in a few 
tapoff boxes for the future and con- 
siders it a smart investment. He often 
gets customers who wish to switch over 
from an antenna tower of their own to 
the cable service. In such cases, the 
tower is available to some TV user out 
in Florida's hinterland area where it 
will be years before the cable reaches. 

One of the problems of the under- 
ground installation was to design and 
build proper concrete boxes to house the 
amplifiers. 

"We amplify our signal every 1,800 
feet," said Hendrick. "On the RG -59 /U 
there is a loss of 4 db per 100 feet on the 
lead -in. On our spur line of RG -11 /U, 
at 100 mc, we record a 2 -db loss per 100 
feet. On our main cable, we lose about 
0.8 db every 100 feet. 

"We estimate the life of our under- 
ground cable at 20 to 25 years as com- 
pared to a fraction of that on overhead 
lines. And the moisture attracted to 
our concrete boxes which enclose the 
amplifiers actually acts as an additional 
shield against manmade static." 

The Sarasota television picture looks 
brighter than ever for the future of this 
Sarasota dealer. And maybe the other 
dealers will benefit too, through in- 
creased set sales. END 
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a look at 
the latest in 

AUTO RADIO 

here are some typical CBS tubes and transistors 
you will be discovering in 1957 "hybrid" auto radios. 
They combine the advantages of new CBS power output 
transistors and modern CBS low -voltage mobile radio 
tubes. All power for them is drawn directly from the 
12 -volt battery; the vibrator power pack is eliminated. 
Both the tubes and transistors are especially designed 
for hybrid auto radio. 

As the 1957 automobiles come into use this fall, you 
will find CBS ready to supply you with these new tubes 
and transistors. That's only natural. CBS pioneered the 
first auto radio tube kit. CBS has specialized for years 
in supplying auto radio tubes to leading set manufac- 
turers. And now CBS advanced -engineering pioneers 

again with new hybrid auto radio components. 

Whether it's tubes or transistors - whatever you need 

for auto radio - old. modern, or ultramodern ... make 

it CBS. Replace with the same tubes and transistors the 
original equipment designer specifies ... CBS. 

CBS 
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tubes semiconductors 

Reliable products 
through Advanced- Engineering 

CBS- HYTRON 
Danvers. Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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ELECTRONICS 

Confused ... about Transistor Types ? ? ? 

By PAUL PENFIELD. JR. 

THE electronics technician who tries 
to keep up with recent advances 
must be somewhat confused about 
the transistor situation by now. 

There are many types of transistors 
-junction, point- contact, surface -bar- 
rier, hook, field -effect, tetrode, photo, 
tandem and so forth. Anyone who 
knows about all these can indeed pat 
himself on the back. 

This article is intended for the rest 
of us who perhaps have a vague idea 
but don't really know the characteris- 
tics, differences and relative advantages 
of these various types of transistors. 

Junction transistors (p -n -p, n -p -n) 
The basic p -n -p junction transistor is 

shown in Fig. 1. The two outside layers 
are p -type germanium (or silicon), the 
middle slice is n -type. The two surfaces, 

a b 

B 

Fig. 1 -Basic p -n -p junction transistor. 
a and b, between the three parts are 
known as p -n junctions -it is here that 
rectification occurs. 

The collector junction b is normally 
biased so that little or no current flows 
through it -that is, in reverse. Tran- 
sistor action occurs because current 
from the emitter junction, instead of 
flowing out of the base lead, crosses the 
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Part I: Characteristics, differences 
and advantages of jumiion, 
point- rontae t, surface -harrier 
and intrinsic-region units 

base and flows through the collector. 
The emitter current, which enters the 
base at a low impedance, leaves as 
collector current at a high impedance. 
Since the same amount of current flow- 
ing through a higher impedance repre- 
sents greater power, the device ampli- 
fies. 

Operation of the n -p -n junction tran- 
sistor is exactly the same, except that 
current directions and battery polari- 
ties are reversed. 

Point -contact transistors 
The original transistors made back 

in 1948 were point- contact types; the 
now more common junction transistors 
were introduced later. 

Fig. 2 is a diagram of a point- contact 
transistor. Two sharp metal probes are 
placed on a chunk of n -type germanium 
and surges of current are passed 
through them to "electroform" the 
transistor. As yet no satisfactory the- 
ory exists to explain the process - 
almost all knowledge of electroforming 
is of a haphazard experimental nature. 
When more information becomes avail- 
able through more research, expect to 

Fig. 2- l'oint- contact transistor. 

see point- contact transistors available 
with improved characteristics. 

Electroforming is believed to set up 
small areas of p -type germanium right 
around each point contact. Thus, the 
device can be thought of as being simi- 
lar to a p -n -p junction transistor. In 
fact, the bias -battery polarities are the 
same. However, the point- contact tran- 
sistor has the unusual property that 
the collector current is greater than the 
emitter current. Put into mathematical 
form, this means that alpha (n) is 
greater than 1. 

Fig. 3- Formation of the hook multi- 
plier used to explain point- contact cur- 

rent multiplication. 
This is a very significant difference 

between the point- contact transistor 
and its brother, the junction type, 
whose alpha (current gain) is gener- 
ally less than 1. There are two explana- 
tions for this behavior; neither one is 
accepted universally but both are 
plausible and interesting. 

One is that electroforming, in some 
unknown way, not only creates a p- 
region near each point contact, but 
(Fig. 3) a small n- region close to the 
collector lead that resembles in itself 
a miniature n -p -n junction transistor 
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ELECTRONICS 

-sort of a transistor within a tran- 
sistor. And properly biased, the "inner 
transistor" can produce current multi- 
plication. This type of operation, known 
as "hook multiplication," is used in the 
hook transistor. 

The other explanation is that near 
the collector region electroforming sets 
up small "traps " -imperfections in the 
crystal structure which have the power 
to trap holes momentarily. These 
trapped holes (which come from the 
emitter current) set up a large charge 
before they can get out of the traps, 
thus drawing electrons into the tran- 
sistor from the collector contact. In 
this way, the collector current is made 
larger than the emitter current. 

Several companies make some 25 or 
more point- contact transistor types. 
They are very useful for switching 
circuits (such as in large electronic 
computers) and, because the spacing 
between the collector and emitter 
p- regions can be made very small, point - 
contact units are useful at higher fre- 
quencies than normal junction transis- 
tors. 

In addition, since alpha is greater 
than 1, under certain conditions the 
transistor will be unstable as an ampli- 
fier. While this is undesirable in an 
amplifier, it is useful because a simple 
oscillator can be made by merely bias- 
ing the transistor to the unstable point 
and then hanging a tuned circuit on 
between a couple of terminals. Crystal - 
controlled oscillators that are extremely 
simple and foolproof can be made with 
this technique. 

In a normal point- contact transistor 
the two probes are next to each other. 
This, however, is not necessary. Fig. 
4 shows a device known as a "coaxial" 
transistor. Point contacts are pieced on 
opposite sides of a thin germanium 
slice. Coaxial construction eliminates 

METAL CASE 

, /N/ ,//IRII/ 
/i.. 

skiff SEALING COMDOJND 

Fig. 4- Coaxial transistor. 
surface effects which sometimes inter- 
fere with the bulk material effects in 
transistors. And it provides excellent 
shielding between the emitter and the 
collector, advantageous for high -fre- 
quency work. 

Surface- barrier transistors 
A high -frequency transistor which 

makes use of surface effects and bulk 
effects is the surface -barrier type. On 
the surface of a piece of n -type ger- 
manium are a number of atoms which 
cannot form stable bonds with other 
atoms. These atoms on the outermost 
layer can and do form bonds among 
themselves that have the ability to trap 
electrons and hold them on the sur- 
face. The result is a layer of trapped 
negative charge. 

As shown in Fig. 5, flat metal elec- 
trodes are plated on the surfaces to 
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THE NEWEST, MOST COMPLETE BOOK ON 

TRANSISTORS AND THEIR USE 

"TRANSISTOR CIRCUIT HANDBOOK" 

by Louis E. Garner, Jr. 

The complete, authoritative book on Transistors. Clearly 
presented in four sections: Part I- "Laboratory Prac- 
tice"- covers Transistor types, construction, character- 
istics, etc.; techniques for wiring and testing, tools and 
test equipment required, etc.; components for use with 
Transistors. Part II- "Basic Circuits " - covers ampli- 
fiers, oscillators and dozens of special purpose circuits. 
Part III -"Circuit Applications " -audio, RF, test 
instruments, and a wide variety of controls and gadgets. 
Part IV- "Reference Data " - Transistor characteristics 
charts; manufacturers; definitions and design formulas; 
special techniques and new developments; complete 
bibliography. The outstanding book on Transistors. 430 
pages; profusely illustrated; 5!1 x 8!2" case s4.95 bound. Order today, postpaid only 

r 

SAMS BOOKS 
keep You ahead in 

ELECTRONICS 

USE HANDY ORDER FORM BELOW 

Sams books cover every phase of Electronics for 
the service technician, engineer, student or 

experimenter. Listed below are a few of the many 
valuable Sams books available at electronic 
parts distributors and leading book stores. 

USE THIS ORDER FORM 
TRANSISTOR CIRCUIT 

HANDBOOK 4.95 
C lor TV Training Manual. Prepares t he l eclulician for Color 'I V service work. 
( avers principles of the ('olor TV system; 
Color receiver circuits; installation and 
servicing sets. Includes color blocks out- 
lining the use of color test equipment. 260 
pages; 8!1 x 11 "; 300 illustrations. $6.95 

O TV Test Instruments. Revised and enlarged 
to include latest data on instruments used 
in Color TV servicing. 'fells clearly how 
to operate each type of test instrument 
used in 'l'V service work. 180 pages; R!á 
x II "; illustrated $3.50 

Key Checkpoints in TV Receivers. Prepared 
by the Howard W. Sans engineering stag. 
Provides many applications for general 
'l'y service work, including time -saving 
information on how to make quick tests 
at key points to determine where trouble 
lies, and how to check overall performance 
of the receiver after repair, to insure 
against callbacks. 182 pages; 51Z 
illust rated $2.00 

Analyzing and Tracing TV Circuits. Presents 
a new:wpm:tell to '1'V servicing. 1(;S pages. 
8' x II" $3.00 

Photofacl Television Course. Gives n clear 
complete understanding of Tv principles. 
operation. ,reel ice. Used by thousands of 
students. 208 pages. 8!z x 11" $3.00 

ORadio Receiver Servicing. Covers the basic 
receiver types gives time -saving hints 
for solving basic troubles. such as deal 
set, weak set. t I turisy set. ete. 12 pages; 
b I§ 702" ..... ... $2.50 

O TV Servicing Guide. Explains how to apply 
proper trouble -shooting procedures based 
on analysis of symptoms (moat of which 
are illustrated by picture -tube screen 
photos). Shows how to locate ¡mil elim- 
inate trouble in every sect ion of the 
receiver. 1:t2 p :rec, v x I I" $2.00 

D Tape Recorders -How They Work. Explains 
recording theory, tape characteristics. 
motorboard mechanisms, drive motors, 
amplifiers, magnetic heads, volume indi- 
cators. equalization circuits -covers 
everything you want to know about 
recorders. 176 pages; 53,5 x 834 ". ß.75 

QServicing ADC Sysems. Describes the oper- 
ation and circuit variations of the various 
types of AGC systems and explains the 
servicing techniques that can be applied. 
Illustrated by actual case histories and 
photographs of symptoms. 132 pages: iii tÿ 
x 8i¡"; illustrated $1.75 

Servicing 8 Calibrating Test Equipment. 
Shows you how to keep your test instru- 
ments in reliable working order, how to 
determine proper operation and avoid 
erroneous indications. Explains calibration 
procedures; gives method for performance 
record -keeping; shows simple ways to 
check instrument accuracy; describes 
proper maintenance and servicing of in- 
struments. 192 pages, :704 x 8 t " $2.75 

OSo You Wont to Be a Ham. Tells you whist 
You need to know about getting your 
license and acquiring equipment. Covers 
such subjects as: Conquering the Code; 
Getting Your Ticket; Going on the Air; 
Electronics as a Career; etc. 196 pages; 
512 x 5i2 "; illustrated $2.50 

Servicing TV Sweep Systems. Describes the 
operation. circuit function and circuit var- 
iations of vertical and horizontal sweep 
systems common to most TV receivers. 
Tells how to analyze circuits: trouble - 
shoots for you. 212 pages: fir x RS¡"; 
illustrated $2.75 

There is an authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 

Send Book List 

iHOWARD W. SAMS & CO., INC. 
Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co., Inc., Dept. 2 -KG 
2205 East 46th St., Indianapolis 5, Indiana. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

City Zone State 
(outsid. U.S.A. priced slightly higher) 

Look for 
SAMS BOOKS 

on the 
"Book Tree" 
al your Parts 

Distributor 
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ARE YOU NOW 

QUALIFIED FOR 

EMik!ERNG 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 

!'lease send complete resume tv: 

Mr. John R. Weld 

Employment Manager, Dept. Y -8K 
Radio Corporation of America 

Camden 2, New Jersey 

VilY RCA SERVICE CO., INC. 

ELECTRONICS 

act as the 'motter and collector, and 
the germanium body acts as the base. 
As expected, bias polarities are the 
same as for p -n -p junction transistors 

8 

and the static volt -ampere characteris- 
tics of the two are similar. The method 
of operation is also much the same - 
holes injected by the emitter pass 
through the base and flow through the 
reversely biased collector region, result- 
ing in amplification. 

The big advantage of surface -barrier 
transistors is that special etching tech- 
niques can be used in manufacturing 
the units to make the base very thin. 
Since the base is thinner, the hole 
transit time across the base is smaller 
and the high- frequency response is cor- 
respondingly better. Surface- barrier 
transistors are now the best commer- 
cially available high -frequency types. 

Intrinsic- region transistors 
Fig. 6 shows what is known as a 

p -n -i -p transistor, consisting of a layer 
of p -type, n -type, intrinsic type and 
p -type germanium. An intrinsic region 

Fig. 5- Surface -bar- 
rier transistor with 
plated emitter and 
collector contacts. 

Fig. 6 -The basic p -n -i -p transistor. 
is one without impurities -that is, it 
is not doped with either donors or 
acceptors. Normally an intrinsic region 
is free from holes or electrons and so 
its resistance is apt to be very high, 
at least at normal room temperatures. 

The intrinsic region is helpful for 
high -frequency response. It effectively 
separates the collector and base re- 
gions, lowering the collector -to -base 
capacitance considerably. It also allows 
the base to be built a trifle larger, mak- 
ing the base resistance smaller. 

A common figure of merit for high - 
frequency operation is the product of 
the collector capacitance times the base 
resistance -the lower this product, the 
better the transistor. The i- region helps 
out by lowering both factors. 

Neither p -n -i -p transistors nor the 
equally promising n -p -i -n models are 
available commercially as this is being 
written. However, their frequency 
range (expected to be up to 1,000 mc) 
is high enough and construction of the 
devices easy enough that they will prob- 
ably become available before too long 
a time. TO BE CONTINUED 
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TEST INSTRUMENTS 

Compact Audio- Frequency Meter 

Direct- reading instrument 
is small, aer irate 
and self-powered 

By ELLIOTT A. McCREADY 

USUALLY, when an unknown 
audio frequency is to be meas- 
ured, the oscilloscope and audio 
oscillator are the first instru- 

ments reached for. The Lissajous figure 
produced on the scope by the known 
and unknown frequencies is easily in- 
terpreted and the frequency of the 
unknown signal can be determined, the 
accuracy depending only on that of the 
known frequency. 

There are occasions, however, when 
the scope- oscillator method of fre- 
quency measurement is far from con- 
venient. If the unknown signal is 
remote from the test bench, of short 
duration or varies rapidly, a differ- 
ent method of testing is necessary. 

One answer to such a problem is a 
direct -reading frequency meter, an in- 
strument by which an unknown fre- 
quency is read directly on a meter, and 
frequency measurement becomes as 
simple as measuring voltage on an 
ordinary volt- ohmmeter. 

Operation of the direct -reading fre- 
quency meter is based on the follow- 
ing principle: When a series of con- 
stant- amplitude pulses of like polarity 
is fed to a milliammeter, the meter 
deflection is primarily a function of the 
frequency of the pulses. 

Practically, the direct -reading fre- 
quency meter consists of one or more 
stages of voltage amplification. These 
stages are overdriven and their output 
is a rectangular wave of constant 
amplitude for all input voltages above 
a certain minimum value. This rectan- 
gular wave is differentiated by a resist- 
ance- capacitance network, rectified and 
fed to a milliammeter. 

The pulse presented to the meter has 
a constant shape and amplitude regard- 
less of the input waveform or voltage 
(above the saturation voltage of the 
amplifier). The meter then varies line- 
arly and directly as the input frequency. 

Frequency meter circuit 
- The instrument is entirely self -con- 

tained and self -powered. It is small, 
accurate and simple to operate. 

The CK722 transistor operates as an 
amplifier and clipper (see diagram), 
squaring and limiting the input wave- 
form. As excessive input voltage could 
damage the transistor, sensitivity con- 
trol Rl was included to increase the 
input voltage range of the instrument. 
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R2,R3,DI AND 
D2 BEHIND C2 -C4 

BATT 

C5 

C4 

Front panel. 

Underchassis. 

C3 

C2 
S2 RI 

The rectangular wave at the collector 
of the transistor is differentiated in 
decade steps by capacitors C2, C3, C4 
and C5, together with the meter shunt 
resistance R4. The resulting pulses are 
rectified by Dl and D2 and fed to the 
0 -100 microammeter. As the amplitude 
of the output pulses is limited by the 
maximum collector voltage rating of 
the transistor, it is necessary to use a 
sensitive meter to measure the rectified 
pulse frequency. 

The frequency meter (see photo) is 
housed in a 4% x 4% x 4%-inch home- 
made Masonite meter case with a 
sloping front. Steel meter cases of this 
size are available and would probably 
provide the simplest method of housing. 

The microammeter is mounted on the 
sloping front of the meter case, allow- 
ing room for Rl and S2. R2, R3, Dl, 
D2 and the transistor socket are 
mounted on a six -lug terminal strip, 
the end of which is shown in the 
upper left -hand corner of the under - 
chassis view. The hearing -aid battery 
is held in place by a clip fashioned from 
a small piece of aluminum or brass. R4, 

SI 

CK722 

CI 

R4 

mounted with a bracket as shown in 
the upper right -hand corner of the 
photo. 

Capacitors C2, C3, C4 and C5 should 
be matched with a good capacitance 
bridge. Smaller values may be paral- 
leled to obtain the necessary accuracy. 
If you don't have access to a capaci- 
tance bridge, use the alternate method 
of capacitor selection described later. 

Operation 
After the instrument is wired, set 

R4 for minimum resistance, connect the 
input leads to a 6.3 -volt 60 -cycle source, 
set S2 to the lowest range, switch the 
instrument on and advance the sensi- 
tivity control fully clockwise. Back off 
on meter shunt R4 until the meter 
reads 60. Calibration is now correct 
for all ranges. 

When a signal of unknown frequency 
and voltage is to be measured, set the 
range switch to the lowest position, 
switch the frequency meter on and 
slowly advance the sensitivity control, 
noting the meter reading. If the meter 
goes off scale, set S2 to a higher range 
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STOP LOSSES due to inaccurate instruments 

ANDADJy87 
Your Test Instruments 
with LABORATORY 

ACCURACY 

- 

TEST EQUIPMENT 

Desitned by 

MILTON S. KIVER 

Author of the Book 

"Servicing and Calibrating 
Test Equipment." 

Published by 
Howard W Sams A Co., Inc 

New 750 L3K CALIBRATOR ! 
t Calibrates VOM, VTVM and other 

meters, signal, sweep and marker 
generators and oscilloscopes. 

Provides dc and ac voltages 
for checking voltage ranges of 
VOM, VTVM and other meters. 

Standard resistances from 10 

ohms to 10 megohms for check- 
ing reliability of each resistance 
range M VOM and VTVM. 

Crystal oscillator generating 
harmonics over 300 me for use 
as marker generator in all re- 
celvers, and to calibrate AM 
signal generator, and to align 
TV audio I.F. system. 

Built -in tone generator for sig- 
nal tracing amplifiers in all 
audio equipment. This tone also 
available at modulated RF. 

Oscilloscope voltage calibrator 
in measuring peak -to -peak volt- 
ages of unknown waveforms. 

ó :. ó 

ó°°1. 

,.r. e,..a 

[0` 
Ö 

o 

Voltage Accuracy ±1% or Better 
Avoid instrument errors that cause 
wrong decisions and time -killing 
rechecks in receiver testing. With the 
new, low -cost, laboratory -type 
Model 750 Calibrator you can 
quickly, easily check test equipment 
accuracy and make necessary 
adjustments. 
Provides standard of ± 1% or 
better in all of its voltage sections - 
enables you to calibrate your test 
instruments like the labs do, and 
give better service at lower cost. 

Model 750 Calibrator 
Complete with 5 mt crystal. 
Operates on 110 -120 v., 60 c. 
ac. Sturdy metal case. Size: 
83/4 in. high, 8 In. wide, 51/2 
in. deep. Net wt. 60/4 lbs. 

See Your Distributor or Send For Bulletin 750 -E 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 1, Illinois 

DYNA QUIK, CRI, DYNA SCAN and CALIBRATOR 

$5495 

COLOR TELEVISION 
Home Study For Technicians 

Now Available the MOST COMPLETE, COMPREHENSIVE COLOR TV HOME 
STUDY COURSE illustrated with BLOCK -A- MATICS 
This new sevenlesson HOME STUDY COURSE in COLOR TELEVISION was compiled by 
Albert C. W. Saunders, internationally noted author -lecturer on Radio and TV Servicing, 
and is the best course available today. It is just off the press with the latest technical 
information. Lessons are fully illustrated with simplified diagrams including BLOCK -A- MATICS 
-The New Look In Schematics. Also Color Illustrations. 

COMPLETE COURSE -ONLY $25 
ALSO AVAILABLE: 
Practical Transistor Course for Radio and Electronics Technician by Albert C. W. 

Saunders. Three lessons only $10 
For Particulars Write 

Saunders Electronics Correspondence School 
Dept. CT 137 Federal Street, Boston 10, MASS. 
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and continue to advance the sensitivity 
control until the meter stops rising. 
The point at which the meter stops 
indicates the unknown frequency. 
Advancing R1 further will make no 
change in the meter reading and, if 
advanced too far, may damage the 
transistor. 

The minimum operating voltage of 
the instrument is about 0.5 volt. As the 
input impedance of the transistor is 
low, the instrument will heavily load 
a low -voltage high -impedance source 
and a proper reading may not be 
obtained. To insure that the instru- 
ment is reading accurately, it should 
always be possible to advance the sen- 
sitivity control a few degrees after the 
meter reading flattens out. 

Capacitor selection 
Completely wire the instrument, 

omitting only capacitors C3, C4 and 
C5. In place of C3 tack a couple of 
fairly long leads with clips attached. 

C2 RANGE cam 

xi 

C3 

,OFzm 02 

a,02 -IN48 4 
)-0X ICc 

.001 

1-ox rodo 

I00pVt 
SENSITY 

RI 

INPUT 

VI 

CK722 
CI 

B 
gC 

MEG'\ .5 ON 

270K :22.5V 

Schematic diagram of of meter 

Parts for audio -frequency meter 
RI- I- megohm pot 

(linear taper), 
with switch 

R2- 270,000 ohms, yr watt 
R3- 10,000 ohms, '/s watt 
R4-- -4,000 -ohm pot 
CI-0.5 pf 
C2-O.1 p4 
C3-.01 pf 
C4 -.001 pf 
C5-100 put 
All capocifors 200 rolls, 
pape, 
VI -CK722 Transistor 
DI -IN48 germanium 

diode 

D2-1 N48 germanium 
diode 

M -0-100 microammeter 
8ATT -22.5 -volt hearing - 

aid battery 
SI -spat switch on RI 
52- single -pole 4- position 

rotary switch 
Hearing -aid socket, 5 

prongs (Cinch- Jones) 
Meter case, approx. 41/4 

s 4' / s 41/2 inches, 
sloping front 

Terminal strip, 6 lug 
Tip or banana jacks (2) 

With the range switch in the x 1 
position, connect the input to an audio 
oscillator delivering 100 cycles at about 
3 volts. Switch the frequency meter on 
and advance the sensitivity control 
fully. Back off meter shunt R4 until 
the meter reads 100. Switch the range 
switch to the x 10 position and set the 
oscillator to 1,000 cycles. Now try sev- 
eral .01 -pf capacitors across the two 
extending leads until one is found that 
produces an indication of exactly 100 
on the meter. Leaving the range switch 
in the same position, set the oscillator 
to the 10,000- and 100,000 -cycle posi- 
tions and select .001- and .0001 -pf 
capacitors in a like manner. After the 
capacitors are selected they may be 
soldered in place and the meter will be 
accurately calibrated. END 
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TEST INSTRUMENTS 

transistor 

checker 

for $100 Economy phis in this 

ultrasin7ple tester 

By EDWIN BOHR 

FOR $1, perhaps a little more in some 
instances, you can build this tran- 
sistor checker. It indicates wheth- 
er a transistor is good or bad 

and whether it has high or low gain. 
The very simple circuit contains a 
minimum of components. 

The circuit is described in the G -E 
Semiconductor Handbook and resembles 
the one used in both the new G -E 
portable checker and the Lafayette 
transistor model available in kit form. 

Normally, a very sensitive micro - 
ammeter is necessary to make even 
the most rudimentary transistor test. 
In contrast, by making the transistor 
under test do a little work, this circuit 
will work with any 0 -2 or 0 -5 milli- 
ammeter-even a 0 -10 milliammeter 

Type 

P-n-p 

could be used. For example, to test a 
transistor with this circuit simply set 
a multitester to the 0- 2.5 -ma range and 
plug its test leads into the checker. 

One of the more important tests of 
a transistor measures the amount of 
current that flows through the collector 
circuit with no emitter bias. This cur- 
rent is called I.... The I,. means that it 
is a collector- current measurement and 
the " " indicates the emitter current 
must be zero during the measurement. 
I,,, varies with temperature, collector 
voltage and the individual transistor. 
Normally, at room temperature, a 
typical figure would be 5 microamps 
for L,,. If the current is much greater 
than this the transistor is defective. 

(Continued on page 112) 

TRANSISTOR CHARACTERISTICS 
Low gain Medium gain High gain 

ICQ-I, CK722, 2N107, CK72I, CK760, CK761, 2N137, 
2N135, TS-162 0070, 2N34. 2N43 (G-E),CK762 

2N136, 2N112 

N-p-n 2N170 2N94. 2N35 

Meter With gain switch open. Approximately 
Reading should not exceed 0.75 ate between low - 

ma. high -gain units. 
Close gain switch and 
current should increase at 
least 0.2 ma. 

TS-165, CK725, 

intermedi- With gain switch open, 
and should not exceed 2.0 ma. 

Close gain switch and 
amount of current in- 
crease indicates relative 
gain of transistor 

The transistor checker in operation 

OCTOBER, 1956 

hailed by 
budget - conscious 

audiophiles! 

o 

TAPE RECORDING 
UNITS 

CO 

STAFF OK TESTED BY 

TAPE RECORDING MAGAZINE 

P 

a. 

o 

Now! Custom install your own recorder. 
Low cost. Ready to plug into any ampli- 
fier and speaker. 
Tape mechanism has Unilsfagic I -lever 
control for record -playback, fast forward 
and rewind with instant braking. 2 speeds 
-71/2 and 334 ". Separate record -playback 
and erase heads. 
Matching tape preamplifier -40. 12,000 
cps -_* 3db, signal-noise ratio 50db. Push. 
pull oscillator. Professional controls. VU 
meter. Brushed copper and jet black fin. 
ish. Carries Pentron warranty.. 

Send for DOOM- 
Nome of Nearest HI -il Dealer 

Name 

Address 

City 

PENTRON CORP. 
Dept. 765 
777 So. Tripp Ave. 
Chicago, 111. 

Zone_State__ 
Canada: Atlas Rodio, Ltd. Toronto 
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Sylvania's new TV show will be televised nationally over CBS stations 
every Saturday night. Check your local listings for time and station. 
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new Sylvania Tu SHOD 
launches a dramatic new advertising 

program for TV Service Dealers 

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

And it offers you a brand - 
new opportunity to build 

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

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

TV service sign for a TV Smog check -up. 

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

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

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

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

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

LIGHTING RADIO ELECTRONICS 

TELEVISION ATOMIC ENERGY 

SYLVANIA 
OCTOBER, 1956 

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

... the serviceman who displays 
this sign 

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

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

quality brand 
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for the right dual- c otitr ol relltc_)le)lt 

You'll find it's 
AI. TVA YS IN STOCK at !/O?(1^ 

Centralab Fastatch 
distributor 

With Centralab's unique Fastatch system, 
your distributor can afford to carry a complete 
line of dual -concentric replacements for all 
popular TV, radio, and auto sets. 

Each Fastatch control unit is factory 
assembled, tested, and guaranteed. 
Ask your Centralab distributor's salesman or 
counterman about Fastatch duals. Or send 
coupon for bulletin 42 -218. 

' A DIVISION OF GLOBE -UNION INC. 
998.1 East Keefe Avenue, Milwaukee 1, Wisconsin 8.5824 

Send me Fastatch bulletin 42 -218. 

.,mpany 

112 
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TEST INSTRUMENTS 

Fig. 1 -a shows how L. can be measured. 
If we now reconnect or change the 

circuit to that of Fig. 1 -b, the collector 
current increases tremendously-per - 
haps to 500 microamps or more. This, 
of course, is no longer an I..,. measure- 
ment but very roughly a product of I.... 
and the transistor current gain (ß). 
The circuit is markedly sensitive to 
room temperature and very -high -gain 
transistors may pass enough current 
to cause self -destruction. Certainly, for 
these reasons, Fig. 1 -b could not be 
used for checking transistors. However, 
Fig. 1 -c can be used. A resistor has 

NO CONN /y tre 

E 
yA 

NO 

CANN 

A 

Fig. 1- Diagrams show circuits leading 
to development of transistor checker. 

been included between base and emitter. 
This affords a small degree of stabiliza- 
tion, preventing too great a tendency 
to collector- current runaway. 

Fig. 1 -c, therefore, is used in the 
tester to obtain the I. times current - 
gain test. For a valid test we must 
know whether the transistor is sup- 
posed to be a high- or low -gain unit. 
For example, if both a high- and a 
low -gain transistor, each with the same 
value of I..., are plugged into the cir- 
cuit of 1 -c, the meter will read possibly 
10 times higher for the high -gain tran- 

E 

NON 
SOCKET 2 

Fig. 2- Diagram of transistor checker. 

Parts for transistor checker 
RI- 47,000 ohms 
R2 -47,000 ohms 
R3- 180,000 ohms 
R4- 180,000 ohms 
All resistors s/2 watt 
SOCKET 1- transistor socket 
SOCKET 2- transistor socket 
S -dpst toggle switch or pushbutton switch normally 

open 
BATT -6 -volt battery (RCA VSO68 or equivalent) 
Pin jacks for meter terminals (2) 
Chassis or cabinet, aluminum, small 

RADIO -ELECTRONICS 
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C01012 KAM usos 

or00.9.,:to rotegt 

gfft Perttri Mules at Ail 11 C.IPa 
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The Most 
Sensational 

Advertising Program 
in TV Antenna 

History 

-T.- 

eto 
- 

lop 

A677r,ili, 

a 

Telovo, 

Perfb,,,,ew 

, 

a 

46'41# 
evrct,, 

, 
ivirRAT 

----mgyerairet - 

- 
;ft/' 

se. ' 

too. 

swot 

Full color ads reaching 
over 30,000,000 prospects 
across the nation! 
Saturday Evening Post 
House Beautiful Farm Journal 
Better Homes & Gardens 
Town Journal Sunset 
TV Guide and others 

ibegeer efrots» 
I 

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

Wilizegardi co. 3000 Scotten Blvd., Burlington, Iowa 
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COCOA I 

PATRICK APB 

FLORIDA 

CAPE CANAVERAL 

LAUNCHING AREA 

N 

GRAND BANANA 

AIR FORCE MISSILE TEST CENTER 

Florida Flight Test Range 

ELEUTHERA 

°SA SAN SALVADOR 

tiN MAVAGUANA 

d 
\GRAND TURK 

CUBA 

IAMAIC 
HAI 

DOMINICAN REPURIIC 

PUERTO RICO 

Ga 

O INSTRUMENTATION STATION \ \' - LINE OF FLIGHT TO ST. LUCIA. ASCENSION 

a 

RCA 
ANNOUNCES OPPORTUNITIES 

In Guided Missile Test Instrumentation 
For Electronic Technicians 

At the following locations 

PATRICK AIR FORCE BASE, FLORIDA 

Engineering development technicians 

Radar 

Communications 

Test Equipment 

CAPE CANAVERAL 

Radar 

Radio 

Telemetry 

Timing 

Telephone 

Optics 

Enjoy pleasant Florida living and working at these locations. 
Liberal company benefits. Relocation assistance. 

INTERESTING DOWN -RANGE ASSIGNMENTS 

Radar 
Radio 

Telemetry 
Timing 

Telephone 
Optics 

These positions are located on the Islands shown on the map above. Salary, 
30Ç¿ 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. Lour 
Technical Employment, Dept. N -15K 
Missile Test Project 
RCA Service Co., Inc. 
P.O. Box 1226, Melbourne, Florida 

R 

RADIO CORPORATION of AMERICA 

TEST INSTRUMENTS 

sistor. To check good the meter must 
read within one limit for low -gain 
transistors and within another, and 
much higher limit, for high -gain tran- 
sistors. 

By applying a small do signal to the 
base of the transistor and noting the 
change in collector current, it is pos- 
sible to have some idea of the tran- 
sistor's gain. A resistor from collector 
to base that may be easily switched in 
or out serves this purpose. 

Fig. 2 shows a complete checking 
circuit with sockets for both p -n -p and 
n -p -n transistors and a switch for gain 
checking. 

Checking transistors 
To check a transistor first look in 

the characteristics table and determine 
the correct current range for the tran- 
sistor being tested. Plug the transistor 
into the correct socket and note the 
meter reading. At room temperature 
this current should not exceed 0.75 ma 
for low- and medium -gain transistors 
and 2 ma for high -gain transistors. 
If the current is very much greater 
than this you can be sure the transistor 
is defective. If the transistor checks 
good, close the gain switch. The cur- 
rent should increase at least 0.2 ma for 
a low -gain transistor and this increase 
may exceed 3 ma for a very -high -gain 
transistor. 

The table classifies the transistors 
as low, medium or high gain. Some of 
the most popular transistors are listed. 
These are broad categories and, be- 
cause of production spreads, there may 
be some overlapping -some of the low - 
gain units will occasionally have higher 
gain than a transistor sold as a 
medium -gain unit and so on. 

To check the tester battery, insert a 
2,700 -ohm resistor in either transistor 
socket from emitter to collector. A good 
battery will cause the meter to read 
a little more than 2 ma. 

Construction 
The tester is built on a miniature 

aluminum chassis measuring I Tb x 2% 
x 2% inches. However, any small box 
or chassis will do. A toggle switch is 
used but the constructor may prefer 
a two -pole pushbutton type instead. 
Two rectangular retainer -ring tran- 
sistor sockets are used, one for n -p -n 
transistors and the other for p -n -p 
units. 

Four dry cells or a single 6-volt 
battery can supply the necessary collec- 
tor voltage. There are few components 
and connections; yet we notice that 
some constructors get into difficulties. 
As each part or wire is soldered in 
place, mark it off the diagram. This 
seems the best way to avoid trouble. 
Keep the gain switch in the off posi- 
tion- otherwise, the circuit's resistors 
will drain the battery slightly. 

Just plug in a milliammeter and 
follow the procedure outlined. A little 
experience with the tester builds con- 
fidence in its operation. END 
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Ratio Type Dipole 

Insta -Lok Clamps 

Riveted Construction 

Mycastyrene Insulators 

Model 88 Single Bay 

Model 88 2/2 Bay with Stacking Bars 

14 Models to Choose from 

Insta-Lok Conical Head 

Insta -Lok Clamps 

Riveted Construction 

Instant Assembly! 

Broadband Ch. 7 -13 Yagis 

Insta -Lok Clamps 

Riveted Construction 

Complete Pre -assembly 

Trio 6713 Trio 10713 
Use two ratio type dipoles for close match to 300 ohm 

line for improved performance. 

Cut -To- Channel Yagis 

A complete line of 5 element and 10 element cut -to- 
channel Yogis. Use ratio type dipole for necessary 
impedance step -up to give close match to 300 ohm line. 

OCTOBER, 1956 

v:4v 

Install -It- Yourself 

í- 

TV ANTENNA KITS 

TRIO 50 KIT - Recommended for distances 

up fo 50 miles. Kit contains Trio model 742 
Conical with everything needed for a corn- 

lete installation. 

TRIO 70 KIT -For distances up to 70 miles. 

Contains single boy Trio model 88 with 

materials for a complete installation. 

TRIO SUPER 70 KIT -For distances of over 
70 miles. Contains Trio model 88 -2 for im- 

proved reception. Complete with everything 
required for the economical "Do -It- Yourself" 
installation of a stacked array. 

EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 1237 N. Lincoln Ave., Chicago, U.S.A. Cable Add.e... HARSCHEEL, 
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D'ya %" 

hear ON 

I . .,r , 1 

Ih - - 
° the swing 

. is to 
EMC 

I 

MUTUAL ¡ TUBE TESTER 

One of the finest 
equipment at a price 
with emission -type 
flexible model using 

`- " ---- offers extremely accurate 
of operation. i 1 $83.50 (hand 

CONDUCTANCE - EMC Model 206 P 

pieces of tube testing 
comparing favorably 

testers. This completely 
lever -type switches 

results with ease 

rubbed carrying case) 

VOLT -OHM- CAPACITY METER - - 
EMC Model 107 

Directly measures capacity, resistance and .. 

complex waveforms peak to pea. Some of:- ; 

the high quality features at no extra cost -ry 
are: expanded scale cannot burn out . . . 

measures 50 mmfd to 5000 mfd . induc- 
tance from 1.4 henries to 140,000 henries , 
in 4 ranges . 1% multipliers for voltage 
capacity and resistance measurements. 
$48.90 wired & tested $34.50 kit form 

TRANSISTOR CHECKER 
EMC Model 210 

New economical transistor checker con- 
tains these high quality features: 

Checks all PNP and NPN transistors 
Measures gain in three ranges 
Measures leakage on two color 
'Poor - Good" Scale 
Housed in a molded bakelite case 
Supplied complete with batteries 

$10,95 wired and tested 
$ 7,95 kit form 

_ 

,t_,t+' 
F=i 

:i- tee 

New White Dot -Cross Hatch - 
Bar Generator 

EMC Model 800 
Lowest priced, quality color and mono- 
chrome generator available . easily 
adjusts color convergency, width, lin- 
earity, ion trap and yoke, etc. 

$3990 wired and tested 
$22.50 kit form 

f 
-- 

t 
Wide Band Oscilloscope For Color 

And Monochrome TV 

EMC Model 601 

°_m+^ -- - -- EMC Model 601 oscilloscope gives you the 
,. highest quality features ever round in this 

price field. Exclusive features: full 5 me band- 
width for color TV servicing - push -pull vertical 
amplifier, .02 volt per inch sensitivity - 5 

_.. U P I - 5" scope tube - 60 cycle phasing 
control - DC positioning controls eliminates 
overshooting and bounce - built -in peak to 
peak calibration reference - 2 -step compen- 
sated attenuator input - multi -vibrator sweep, 

1 
Tx 

from 15 cycles to over 75 kilocycles. 
$117,90 wired and tested 

NAME 

STREET 

CITY 

E 

Yes. I wont to see for myself, send me-FREE-a detailed catalog 
of the complete E M C line of precision test equipment. 

RE10 

STATE 

280 LAFAYETTE IIPIC ELECTRONIC 

EXPORT DEPT 

MEASUREMENTS CORPORATION 
STREET, NEW YORK 12. N Y 

- 370 BROADWAY. N Y 17, N. Y 
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Devices 

FILTERED DC SUPPLY, model 
NFA, continuously variable 
source from 0 to 32 volts for 
loads from 1 to 15 amps. Oper- 
ates on 115 volts, 50 -60 cycles. 
Circuit breaker, full - view 
meters, pilot light and carrying 

handles. - Electro Products 
Labs., 4500 Ravenswood Ave., 
Chicago 40, III. 
PROBES, high -voltage and rf 
types, for Phaostron model 777 
vlvm. High -voltage probe ex- 
tends 777's range to 50,000 
volts. Rf probe permits meas- 

urements up to 400 inc.-Pha- 
ostron Instrument & Electronic 
Co-, 151 Pasadena Ave., South 
Pasadena, Calif. 
SIGNAL -TRACING PROBE, 
type 262 -A peak -to -peak type 
for vtvm's. Signal tracing more 
accurate than possible with 
half -wave probes. Tests hori- 
zontal sweep, flyback. vertical 
sweep, sync, video, local- oscil- 
lator, if and audio sections of 
TV receivers.- Futuramic Co., 
2500 West 23rd St., Chicago, Ill. 
SWEEP OSCILLATOR, Ligna - 
Steeep model C. Vhf range: 
30 -220 me sweep width vari- 
able to at least 15 me -20 me 
over vhf TV channels; funda- 
mental frequency output 1 volt 

ems into 75 ohms. Separate low 
if band. For video: range 100 
kc to 12 me with beat -fre- 
quency output of (1.25 volt 
into 75 ohms; sweep width 
variable 100 kc to 12 mc. -Kay 
Electric Co., 14 Maple Ave., 
l'inebrook, N. J. 
VIDEO PATTERN GENERA- 
TOR, Dyna -Sea n at ode, 1000. 
Self- contained flying -spot scan- 
ner produces composite video 
and sync signal for alignment 
and checking and to transmit 
or reproduce pictorial or 
graphic material in closed -cir- 
cuit TV systems. Power output 
i ro nt 50,000 µv down to mini- 
mum level for testing fringe - 
area sensitivity. 5BKPV -1 5- 
inch flying -spot tube, 8 other 
tubes plus 2 rectifiers. Built -in 

synchronized bars make unit 
self -calibrating, insure vertical 
and horizontal linearity. Slide 
holder, Indian Head, white clot 
and white line transparencies. 
-B & K Mfg. Co., 3731 No. 
Southport Ave., Chicago 13, Ill. 
TRANSISTOR CHECKER, 
model 110. Low -cost type checks 
all p -n -p and n -p -n transistors. 
Measures gain in three ranges. 

leakage on Poor -Good scale. 
Also checks crystal diodes. - 
Electronic Measurements 
Corp., 280 Lafayette St., New 
York, N. Y. 
VOLTAGE CALIBRATOR KIT, 
model l'C -$ produces near -per- 
feet square -wave signals of 
known amplitude. Multivibra- 
tor circuit assures sharp, 

square waves (as distinguished 
from clipped sine waves). Out- 
put frequency 1,000 cycles ap- 
proximately. Output voltages 
selected by panel switch: .03, 
0.1, 0.3, 1.0, 3.0, 10, 30 and 100. 
Precision 1 %. Besides acting 
as peak -to -peak calibrator, dou- 
bles as square -wave generator 
at 1,000 cycles for determining 
gain, frequency response of 
phase -shift characteristics of 
audio amplifiers. -Heath Co., 
Benton Harbor 20. Mich. 
HIGH -FIDELITY AMPLIFIER, 
Model 90 -A, 90 watts rated 
power, within 1 db 17- 25,000 
cycles (1 db 9- 60,000 cycles at 

50 watts). 180 watts peak. Fre- 
quency response 20- 20,000 cycles 
within 0.1 db. Less than 0.5% 
harmonic distortion at full out- 
put, 0.25% at 50 watts. Hum 
and noise better than 92 db be- 
low full output. Two regulated 
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power supplies. -Fisher Radio 
Corp., 21 -21 44th Drive, Long 
Island City 1, N. Y. 

CROSSOVER NETWORKS for 
16 -ohm 2- and 3 -way loud- 
speaker systems. Economical 
construction, precision induc- 
tors. 12 -db per octave attenua- 
tion, almost complete freedom 
from IM distortion. 6- element, 
3 -way networks with cross- 
overs at 300 and 5,000 and 500 
and 5,000 cycles; 4- element 
units with crossovers at 200, 600, 
800 and 3,500 cycles for 2 -way 
systems.- Sherwood Electronic 
Labs. Inc., 2802 W. Cullom Ave., 
Chicago 18, 111. 

HYPEX DRIVER UNITS, 
models D -Jo, D -40 and DD -100, 
30 -, 40- and 100 -watt units, re- 
spectively, threaded 1% -inch- 
18, for all new Hyper projector 
horns. Lower cutoff frequency 
somewhat below those of 

horns. Response shaped to give 
emphasis to 3 -5 -kc region. 
Plastic diaphragms, beryllium - 
copper leads. -Jensen Mfg. Co., 
6601 Laramie Ave., Chicago 38, 
Ill. 

MOVING -COIL PICKUP, 225 
series. New moving -coil type, 
flat ± 2 db 20,000 cycles with 
smoothly decreasing response 

beyond. Impedance 200 ohms; 
average output 5 mv. May be 
used up to 50 feet from pre- 

amp without low- frequt ncy 
loss. Model 225A: 1 -mil stylus 
for all microgroove reco-ds; 
2258: 2.5 -mil stylus for profes- 
sional transcriptions; and 225C: 
3 -mil for 78 -rpm record;. - 
Fairchild Recording Equipment 
Co., Whitestone 57, N. Y. 

9- SPEED RECORDER DRI VE, 
Damon, for better -grade disc 
recorders and professional turn- 
tables. Speeds of 16%, 33%, 45, 

u 
78.22, 66%, 90, 156.44 rpm, I lus 
2 additional speeds for spe ial 
effects, laboratory work, ltc. 
Three speeds are double stand- 
ard speeds, permit making 
discs in half normal Hint.- 
Damon Recording Studios, (17 
W. 14th St., Kansas City 6, 
Mo. 

BIAXIAL HI -FI SPEAKER. 
Model 501S1 combines 12 -i ich 
low- frequency woofer, specklly 
designed 3 -inch high -frequency 
tweeter and crossover network 
to provide substantially uni- 
form response over full range 

Covers all important 1936 Sets 

from 40 to 18,000 cycles. Voice 
coil impedance 8 ohms; undis- 
torted power output 12 watts. 
- -RCA Components Div., Cam- 
den, N. J. 

FULL -RANGE LOUDSPEAK- 
ER, Coodmans Axions 100. Twin - 
cone unit, frequency range of 

40- 15,000 cycles. 12 inches, 20 
watts (American measurement). 
Depth, 6 inches; voice coil di- 
ameter, % inch; fundamental 
resonance, 75 cycles; voice coil 
impedance, 15 ohms; net weight 
8 pounds. -Rockbar Corp., 650 
Halstead Ave., Mamaroneck, 
N. Y. 

SMALL SPEAKER ENCLO- 
SURE, University Tiny- 91ite, 
smallest cornerless- corner horn - 
loaded enclosure for both 8- 
and 12 -inch extended -range 
speakers and 2 -way systems 
using an 8 -inch woofer and 
tweeter. Uses horn -loaded 
phase -inverter principle. Self - 
contained. May be placed in 
room and ceiling corners or 
along flat wall. Speakers mount 

from front. 34 -inch plywood 
unfinished birch, and mahog- 
any and blond finishes.-Uni- 

, 

remit), Loudspeakers, Inc., 80 
S. Kensico Ave., White Plains, 
N. Y. 

FM TUNER, Counterpoint II, 
model FM -100. Variable fre- 
quency control; variable inter - 
station noise suppressor (auto- 
matic noise gate); FM rumble 
filter; discriminator balance 
tuning meter; output level con- 
trol; multiplex out:, it terminal. 

-Ilarman -Kardon, Inc., \Vest - 
bury, N. Y. 

RECORD STORAGE BIN, Cab - 
inart ACC -22. Blond, walnut or 

mahogany lacquer on 3e -inch 
birch plywood. Mountable on 
Cabinart 16 -inch wrought -iron 

SUPREME 1956 TV Manual 
AMAZING BARGAIN 
The new 1956 TV manual is the 

scoop of the e. Covers all im- 
portant sets of every make in one 
giant volume. Your price for this 
mammoth manual is only $3. This 
super -value defies all competition. 
Other volumes at only $3 and $2 
each. Each manual has a whole 
year of service material. Includes 
all data needed for quicker TV serv- 
icing. Practically tells you how to 
find each fault and make the repair. 
More pages. more diagrams, more 
service data per dollar of cost. Get 
the best for less. Get SUPREME. 

TELEVISION SERVICING COURSE 
Let this new course help you in TV servlcirg. 

Amazing bargain, complete, only $3, full price f rr 
all lessons. Giant In size, mammoth in scot e. 
topics just like a $200.00 correspondence nre. 
Lessons on picture faults, circuits, adjust: tit s. 
short -cuts, UHF, alignment facts, hints, $ ^ 
antenna problems, trouble- shooting, test 
equipment, picture analysis. Special, only 

Just Ouf 

Mott ()fÄ4 Neal d 

1956 

RADIO 
DIAARA'IS 

.! -, " -p F, /,..war:° 
..._ 

RADIO DIAGRAMS 
etc i: sour c01111,1,T, of all 

needed RADII/ diagrams and -t o data. 
Covers everything truut rust recent 1958 

radios to pre-war old -time s: honte radios. 
auto sets. combinations. changers. VII, 
and portables. Sensational values. Only 
$2 for must vuluturs. Every manual has 
extra large schematics. all needed allas 
ment facts. lure lists, voltage values, 
trimmers. dial stringing, and helpful hints. 
Volumes are large in size. 85áa11 inebei. 
about 190 pages. See coupon at right for 

Complete list of these radio manuals. 

Supreme Publication 
Sold by All Leading Parts Jobbers 

OCTOBER, 1956 

COVERS ALL POPULAR SETS 
Supreme TV manuals have all needed 

service material on every popular TV set 
of every important manufacturer. Here is 
helpful, practical, factory- prepared data 
that will really make TV servicing and 
adjustment easy for you. Benefit and 
save with these amazing values in service 
manuals. These giant TV manuals have 
complete circuits, alignment facts, test 
patterns, response curves, service hints, 
all recommended changes, voltage charts, 
waveforms, and many double -page dia- 
gram blueprints. Here is your TV service 
material to help you do more expert work 
quicker; and priced at only $3 and $2 per 
manual covering a full year of material. 
Be ready to repair any model by having 
in your shop all television volumes listed 
in coupon below. Or try the new 1956 TV 
manual to see what an amazing bargain 
you can get for only $3. Send trial coupon. 

Tho repair of any tee.. 
vision set is really simple 
with Supreme TV service 
manuals. lv-y .vet Is c0V- 
ered In a era.( lcal manner 
that will simplify trouble. 
.honing and rp :ti r. This is 
the help you nerd to find 

u LrM fault: Its a jiffy. 
Each $3 TV volume civets 
a Whole era rt sniee 
terial. New Television Serv- 
icing Course will aid sec 
in learning TV. Be wise, 
Ian Supreme Manuals only 

each y,er Instead of 
spending dollars 

ery 
week every 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam, Highland Fork, ILL. 

Radio Diagram Manuals 
1956 Radio Manual, $2.50 
1955 Radio Manual. tally $2 
1954 Radio Manual. $2.50 
1953 Diagrams 
1952 Radio 
1951 Diagrams 
1950 Manual 
1949 Radio 
1948 n PRICED 
1947 1) AT ONLY D 194 2 
19425 
1941 ó 0 194 
1939 ¡ EACH 
1926-1938 Manual, $2.50 

O Radio and TV Master Index. 254 I Address: 

EACH 

$2.50 

]Cush today TV utanuais cheulcd ¿_ 1 below and 

Radio manuals at left. Satisfaction guaranteed. 
New 1956 Television Service Manual, only....$3. 
Additional 1955 TV, $3. Early 1955 TV, $3. 
1954 TV 51anual, $3. 1953 TV Manual, $3. 
1952 Television Manual, $3. 1951 TV, S3. 
1950 Television Manual, $3. 1949 TV, $3. 
1948 TV, $3. 1941 TV 8. FM, only $2. 
New Television Servicing C , complete.... $3. 

I am enclosing $ Send postpaid. 

Send C.O.D. 1 am enclosing $ deposit. 

Name: 

e 
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keep operating temperatures down - dependability up! 

RCA SELENIUM RECTIFIERS utilize modern design- full surface ventilation with no chance of center -core 
hot -spots. Note the corrugated spring -steel separators which provide positive multiple -area contacts with 
each plate. This open construction facilitates free -flow of air and efficient cooling of the plates, and mini- 
mizes the possibilities of overheated components in compact TV, radio, and phonograph designs. 

The one -piece assembly -yoke with the molded mounting stud prevents twisting or squeezing the stack 
during installation. Rigid construction minimizes the possibility of "barrier" breakdowns -gives greater 
assurance of dependability in operation. 

So, when you need a replacement selenium rectifier, ask your distributor for a dependable, long life 
RCA SELENIUM RECTIFIER. Available now in 12 types, ratings from 65 Ma to 500 Ma. 

SELENIUM RECTIFIERS 
Radio Corporation of America Harrison, N. J. 

400 ma :compact 
.210C1 

65 ma 

zosCi 
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legs (ACC -23) or 7 -inch wood 
tapered legs, or unmounted bins 
can be stacked. -Cabinart Div., 
G & H Wood Products Co., 99 
No. 11th St., Brooklyn 11, N. Y. 

ELECTRONIC ORGAN CON- 
SOLE, for all Schober Elec- 

tronic Organ kits. Traditional 
outline, modern lines suitable 
for homes. 55 inches wide, 29 
deep (without pedal clavier); 
43'ßi high with cover closed. 
Walnut or other finishes. - 
Schober Organ Corp., 2248 -C 
Broadway, New York 24, N. Y. 

EXPERIMENTER'S CHASSIS, 
kits 20X and 11X. Quick set ups 
of electronic circuits with simple 
hand tools. Designed mainly for 
mockups, is also suitable for per- 
manent use. Mountable in racks 
or cabinets. Main wiring deck: 
3/32 -inch phenolic board, with 
uniform hole pattern, mounted 
on aluminum channels. 20X kit: 
low -cost small assortment of 
accessories, 43 x 8;4 -inch board. 
21X kit: 4% x 17 -inch board, 
more and varied accessories. 

Kits feature push -in terminal 
with partially tubular end that 
fits snugly into board holes. 
Upper portion a narrow tapered 
slot with serrated edges that 
grip No. 17 to No. 20 wire firmly 
enough to make temporary con- 

nections that need not be sol- 
dered. - Vector Electronics Co., 
3352 San Fernando Rd., Los 
Angeles 65, Calif. 

4- TRANSISTOR SUPERHET 
KIT, model KT -94. Completely 
miniaturized. 2 if and 2 resist- 

ance- coupled audio stages. Ger- 
manium diode detector. Push - 
pull audio output stage with 
2% -inch speaker. Model KT -96 
with KT -94 makes a 6- transis- 
tor- plus -1 -diode superhet re- 
ceiver.- Lafayette Radio, 100 
6th Ave., New York, N. Y. 

PROFESSIONAL RADIATION 
COUNTER KIT, model RC -1 for 
the serious prospector. High 
sensitivity with ranges of 0 -100, 
600, 6,000 and 60,000 counts per 
minute and 0 -.02, 0.1, 1 and 10 
mR /hr. Probe, with type 6306 
bismuth tube, and radiation 
sample are included. 5 tubes 
plus a transistor. 4% -inch 200 - 
amp meter indicates radiation 
level in cpm or mR /hr. Transis- 

tor oscillator provides aural sig- 
nal from panel- mounted speaker. 
High -voltage power supply is 
prebuilt. Changing regulator 
tube allows use of scintillation 
probe. Selectable time constant. 
91/2 inches high, 6% inches wide, 
5'k inches deep; 6'i: pounds.- 

Heath Co., 305 Territorial Road, 
Benton Harbor, Mich. 

OUTPUT TRANSFORMER. 
Model HVO -57, horizontal and 
high -voltage output transformer 
designed as Zenith replacement 
for parts S- 18567, S- 18990, 
S -19032 and S- 20993. -Merit 

Coil and Transformer Corp., 
4427 North Clark St., Chicago, 
Ill. 

ULTRA- LOW -LOSS TRIMMER, 
model T'C11A, fused quartz pis- 
ton capacitor for ultra- stable 
oscillator and high -frequency, 
low -power tank circuits, and in 
capacitor networks requiring 
low loss and high leakage resist- 
ance. Coaxial construction, In- 
var tuning slug and silver -clad 
Invar band -fixed electrode. Ca- 
pacitance: 1 µµf at minimum 

setting, 10 µµf at maximum (at 
1 kc). Withstands 2,000 volts de 
between leads for 5 seconds over 
full capacitance range. Temper- 
ature coefficient approximately 
zero at 100 kc; Q factor 2,000 at 
50 mc; insulation resistance 
greater than 1,000,000 megohms. 
-JFD Mfg. Co., Inc., 6101 16th 
Ave., Brooklyn 4, N. Y. 

MINIATURE CONTROL, Claro- 
stat series 44. 21/32 -inch diam- 
eter x 5/16 inch deep. Rated at 
0.2 watt at 40 °C. Ranges: linear, 
200 ohms to 5 megohms; tap- 
ered, 1,500 ohms to 2.5 megohms. 
Resistance tolerance =2010 to 
100,000 ohms, 30% for higher 
values. 300° rotation.-Claro- 
stat Mfg. Co., Dover, N. H. 

REMOTE TV CONTROL, It, 
attaches quickly to front of re- 

ceiver without tools, wire or 
interference with set. Dual fin- 
gertip control, reverse- forward. 
Fits on shaft of channel selec- 
tor. Controls fine tuning as well 
as channel changing.- Alliance 
Mfg. Co., Alli:,nec. Ohio. 

HIGH -PAY CAREERS 
IN ELECTRONICS - TELEVISION - RADIO 

Await Men with COMPLETE Training! 
Nationally- recognized, accredited Central training is designed to 
get you into high -paying career positions in the shortest possible 
time. In addition, Central's "Progressive Plan" is so arranged that 
each phase of training you complete qualifies you for a more im- 
portant, better -pay position. In just a few short weeks you are 
qualified for certain basic jobs. Then, with every additional training 
phase that you complete, you qualify "up the ladder" for more 
advanced types of positions. Central offers complete Electronics - 
TV -Radio training leading to an Associate of Science degree, and 
qualifying you as an Electronics Engineering Technician! 

Thousands of Central graduates have been placed at almost every technical 
level in the electronics industry. Free nation -wide placement service. 

Don't limit yourself! Get the facts on Centrals complete 
training that can take you just as far as you want to go in 
the electronics technician field. Send coupon today for FREE 
brochure on your opportunities in Electronics. 

3 PROVEN TRAINING PLANS 
(Choose the one that fits your requirements) 

1. HOME STUDY COURSE (with 9 kits of equipment) 
-Qualifies you for diploma, FCC license, and a variety 
of electronics jobs (or transfer into advanced resident 
training). 
2. HOME STUDY -RESIDENT COURSE (with 9 kits of 
equipment) -Home study, followed by short period of 
resident training. Qualifies you for diploma, FCC license, 
and a wide variety of Electronics -TV -Radio positions (or 
continue with advanced resident training). An accredited 
technical institute curriculum. 

3. FULL RESIDENT COURSE -Qualifies you for Asso- 
ciate of Science (A.S.) degree and top -pay employment 
opportunities as Electronics Engineering Technician. Part - 
time employment opportunities available for students while 
training. An accredited technical institute curriculum - 

OCTOBER, 1956 

VETERANS ! 
Cenrre 

approved 
tral offe 

und 
s 
er 

c ous 
G.I. Bs ill 

CENTRAL TECHNICAL INSTITUTE 
Dept. Y -106 1644 Wyandotte St., Kansas City 8, Mo. 

Tell me more about how you can Qualify nie for a high -pay Electronics career. 

Name Age 

Address 

City State 

If Korean veteran, give approximate discharge date 
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TV INTERFERENCE ELIMI- 
NATOR, Toe° No. 515 Co- 
Phaser eliminates venetian blind 
effect and other interferences 
caused by co- channel and adja- 
cent- channel stations in the vhf 
band. Easily installed, adjust- 
able by set owner. Adjustable 
balanced time -delay circuit and 
level control. Cancelling signal 
obtained through second anten- 
na, usually installed on same 
mast as first antenna. Inter- 
ference eliminated by feeding 

r 
-1"-..7- r 

4....5 
secondary sampler signal into 
Co- Phaser and setting its signal 
strength to that picked up by 
the main antenna. Signal thrown 
180° out of phase for complete 
cancellation. No outside power. 
Hangers for assembly to rear 
cover of set. -Technical Appli- 
ance Corp., Sherburne, N. Y. 

INTERFERENCE TRAPS, mod- 
els HI -Q -75 and fII- Q -300, for 
adjacent- channel interference. 
Individually designed for each 
picture or sound carrier in vhf 
spectrum. May be used even 
when desired signal is weak. 
Installation simple -one adjust- 

ment per channel rejected. Un- 
wanted signal rejection better 
than 60 db. Adjacent channel 
carrier loss never more than 
5.5 db. 300 -ohm model (HI -Q- 
SO0) has on -off switch. -Benco 
TV Associates Ltd., 278 Bridge - 
land Ave., Downsview P. O. 
(Toronto), Canada. 

COLOR TV ANTENNA, Color 
'Ceptor, 18- element all -channel 
Yagi designed primarily for re- 
ception of vhf color telecasts in 

fringe areas. High front -to -back 
and low standing -wave ratios. - 
Winegard Co., 3000 Scotten 
Blvd., Burlington, Iowa. 

FRINGE AREA ANTENNA, 
T -il', for installations where ex- 
tremely high gain and high 
front -to -back ratio are required. 
7 vee'd hairpin dipole elements, 
6 of which are driven. 2- section 
phasing harness, each with dif- 
ferent impedance. Employs ter- 
minating resistor, different di- 
pole lengths and angles, and 

120 

special controlled- impedance di- 
pole section to control impedance 
of antenna over wide frequency 
range. Front -to -back ratio high- 
er than 10 -1 on all low -band 
channels; from 5 -1 to 12 -1 on 
high -band channels. Twin -boom 
crossarm construction assures 
ample mechanical strength. - 
Channel Master Corp., Ellen - 
ville, N. Y. 

COMMUNICATION TOWERS, 
models .10 and 40, heavy foldover 
types for amateur radio, experi- 
mental work, antenna testing 

and other special operations. 
Standard plus special hinged 
sections; boom, reel and cable 
mechanism. -Rohn Mfg. Co., 116 
Limestone, Bellevue, Peoria, Ill. 

SUN BATTERY, type S13 -24135, 
converts solar energy into elec- 
trical power for transistorized 
radios. 24 photosensitive ele- 
ments in series. Output 6 volts 

at maximum power transfer; 12 
volts open -circuited. Maximum 
operating temperature: 85 °C 
continuous duty, 100 °C inter- 
mittent.- International Recti- 
fier Corp., El Segundo, Calif. 

COMBINATION TOOL, Strip -O, 
a handy wire stripper molded 
into unbreakable plastic handle 
of screwdriver. Strips 14 -20 
gauge wire cleanly and efficient- 

ly. Screwdriver blade high -qual- 
ity nickel -plated steel ground on 
face, edge and tip. 4 -, 5- and 6- 
inch lengths. -Wire Stripper 
Tools, Inc., Glen Head, N. Y. 

TAPPING TOOL, Hunter Tri- 
Tap, combines 3 common thread 
sizes -6/32, 8/32 and 10;32 in 
single hand tool. Cleans or cuts 
any of the three most common 

thread sizes in radio -TV equip- 
ment without changing taps. - 
Hunter Tool, Box 564, Whittier, 
Calif. 

All specifications given on these 
pages are from manufacturers' 

data. 

RADIO & ELECTRONICS 
TRAINING AT HOME 

BUILD 16 RADIO 
CIRCUITS with NEW Deluxe 1957 
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 

01 99 
5 

Pat On 

e \ 

FREE HI -FI, RADIO 8 TV SERVICING LITERATURE See Coupon 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Eau -Sit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-bottom price. Our Nit is designed to train Radio Electronics Technicians. mak- ing ng use f the most modern method of home training. You will learn radio theory. construction practice and servicing. 
You will learn how to bú ill radios, using regular schematics; how to wire and 

,older in professional manner; how to sere and trouble -hoot radios. You will ark with the (andard type of rpunched metal chassis as well as the latest develop- ment of Printed Circuit hassid. 
You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers and *still detecten, 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 Inj . the Progressive Dynamic Radio i Electronics Tester and the ac- companying mpanying instructional material. 
You will re training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses. You ill build 16 Receiver, Transmitter, Code Oscillator. Signal Tracer and Signal Injector circuits. and learn how to operate them. You will receive an excellent backgr for Televis ion. 
Absolutely no previous knowledge of radio o required. The "Edu -Kit" 

is the product of many years of teaching and engineering'. e. The "Edu -Kit" will provide you with basic education in Electronics and Radio, worth many time 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 interested n Radio J. Electronics are 
auss you want an interesting hobby, 

utuerel, you» will sñnd sthe i Edu -Kith a worthwhile investment. 
Here is cerpt from letter that 

we 
r 

rednl from Loren Oe Priest, 1496 4th Ste Mansfield, Ohio: 1 have spent 
:dmany pleasant hours in constructing the bies from the schematics your ook. and have learned a great deal from them. Being as I am interested In Radi°, I consider the money pent for 
your course 

m e fm ou 
estment. I have learned ro y course by actually doing, I did from ex. pensive 

thousands of individuals of all 
ages and backgrounds havesuccessfully 

cused the Eau Ric" i ec than 79 
ountries of the world. The , Eau -Kit" 

has been carefully designed. step by 
step. s0 that you cannot make a mis 

teacThe Eau Kit allows ou tO 
h e at Your own rate. He 

instructor r ceMary, 
The 'Edu -Kit" Is also used for 

courses of study. extra -curricular attic. 
Kies, industrial Personnel training and 
rehabilitation. The "Edu-Kit" is sed 
by Jr. High Schools. Nigh Schools, 
Technical Schools. Jr. Colleges. Col. 
!egos. Universities, Industrial firms. 
Rehabilitation Hospitals. Boards of Edu- 
cation, U.S. Govt. agencies. United ha, 
Cons Educational, Scientific and Cul. 
!oral Organisations (UNESCO). Veterans 
Administration, ana adult, 
radio and young people's groupa and 
clubs. The "Eau -Kit" is also popular 
with servicemen and veterans through- 
out this country and abroad. 

Designed for uni I use. the Eau - Klt' operates on any voltage from 105 
to 125 volts. AC and DC. For use 
countries employing higher line volt- 
ages. a 210 -250 Volt AC /DC model I. 
available. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'Edu -Nit' is the foremost educe radio kit in the 

world. and is universally accepted as the standard in the field t to ectronic, training. 
he 'Eau -Ri eu s the modern educational principle of Learn by Doing." There. 

fore you construct, learn schematics, study theory. p notice Vouble- sheoling -all in a 
closely integrated program designed to provide an easillearned, thorough and inter- 
esting background in radio. 

You begin by exa ning the yr us radio parts of the , EduKit." You then learn 
the function. theory and wiring of these parts. Then you build a simple radin. With 
this first set, will enjoy listening to regular broadcast stations, learn theory. 
practice testing and trouble -shooting, Then you build a e advanced radio. learn 

advanced theory and techniques. Gradually. in a progressive m and at 
your. o rate. you will find yourself constructing m advaneoa multitube radio 
circuits. nand doing work like a professional Radio Technician. 

THE "EDU-KIT" 
IS COMPLETE 

You well ref AMI parts and ,nstrge- 
lions necessary to build 16 din 
radio ands electronics ruits, 

each 
gu aranteea to operate. Our Nits contain 
tubes, tube sockets, variable. electro- 
lytic and paper dielectric eendenaee 
resistors. tie strips, coils. hardware 
tubing. punched metal chassis, Instruc- 
tion Manuals. etc. 

In addition. you receive Printed Cl,. 
it materials. including Printed Circuit 

chassis. special tube sockets. hardware 
and natructions, You also 
useful .et of tools. a pr nail eiec- 
trie soldering i and selfpowered 
D ynamic Radio Si Electronics T 
The "Eau -Kit" also includes Code In- 
structions and the Progressive Code Os- 
cillator. 

in 
addition to F.C.C. -type 

Questions and An. for Radio 
Amateur License training. You will also 

Pre lessons for ervicing with the 
Progressive Signal Tracer and the no- 
gressive Signal Injector, a High 
Fidelity Guide and a Qui: SOON. 

TROUBLE -SHOOTING 
LESSONS 

You will learn troubleshooting and 
servicing In . You 

ill practice . n the sets that 
You construct. 

repairs on 
learn symp- 

toms and a 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 i Electronics Tester. 
While you are learning in this enc. 
tical way. you will be able to do many 
a repair job for your friends and neigh 
bars. and charge fees which will far ex- 

Cceed the price of the Eau- Kit. Our 
onsultation Service will help you with 

any technical problems you may have. 
J. Stataitis, of 25 Poplar PI.. Water- 

bury, Conn.. writes: I have repaired 
several sets for my friends. and made 

Ioey. The Eau -Nil' paid for it r f. 
w ready to spend $240 for a Course. 

but I found your ad and sent for your 
Kit.' 

FREE EXTRAS 
SET OF TOOLS RADIO A ELECTRONICS TESTER 
ELECTRIC SOLDERING IRON ESTER 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 

Send 'Edu -Kit" Postpaid. I enclose full payment of 519.95. 
Send "EduKit" C.O.D. I will pay $19.95 plus postage. 

O Send me FREE additional information describing Edu- Kit." Include FREE valuable 
Hi Fi. Radio and TV Servicing Literature. No obligation. 

l Outside USA: no COD; 'Edu Kit' for 105 -125 V. $20.93; 210 -250V. 523.S ) 

Name 
Add 

PROGRESSIVE "EDU- KITS" INC, Room 111 -ó 
ave.. blyn Is 
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Technicians' 

ews 

GUILD SIGNS WITH UNION 
Shops of the San Francisco TV 

Service Guild signed a contract with 
the International Brotherhood of Elec- 
trical Workers, Local 202, virtually 
unanimously. The contract, under which 
shop owners become union members, 

s eliminates Sunday work and provides 
for a minimum hourly rate of $2.651 
for technicians, with time- and -a -half 
for all work exceeding 40 hours per 
week. The union is stated to have about 
1,000 technician members in the San 
Francisco area, including those in non - 
Guild shops. 

Though not mentioned in the con- 
tract, one of the strongest incentives 
for the mass signing was said to be 
the expectation of union cooperation in 
a mass drive against "sundowners" and 
cut -rate shops. Other incentives include 
an apprentice training program, lead- 
ing to a journeyman rating, and a 
"finishing school" program for journey- 
men technicians, with stress on color. 

MOCH RESIGNS TESA POST 
Frank Moch has resigned as presi- 

dent of the Television Electronic Serv- 
ice Association -Chicagoland. Mr. Moch, 
who had just recovered from a serious 
illness, left his post for reasons of 
health and the growing responsibility 
of his offices. He stated: "The demands 
of the presidency of NATESA and 
TESA -Chicagoland have grown so 
vastly as to become more than full - 
time jobs. . . . On the subject of our 
national group, we hope to hire a 
managing director for our national 
office by early 1957.. . The work of 
the group needs such a permanent 
headquarters executive." 

Mr. Moch retains the board chair- 
manship of TESA -Chicagoland and, 
for the time at least, is not considering 
resignation from his office as president 
of NATESA. He is succeeded in office 
by Joseph Blink of Blink's TV Service, 
Chicago, who will act as TESA presi- 

- dent till the election in December. Mr. 
Blink has been first vice president of 
TESA -Chicagoland for the past two 
years. 

SAN JOSE ASKS LICENSE 
The Radio & TV Association of 

Santa Clara Valley has suggested a 
licensing ordinance for the San Jose 
area. The proposed statute would be 
patterned largely after the licensing 
law of St. Paul, Minn., its backers 
state. One proposed section -stemming 
apparently from difficulties with "sun- 

OCTOBER, 1956 

*wk.. 
For 
Better f. 

Viewing 

It's results that count ... and Kay- Townes 
NEW K -9 offers the best in high 

gain antenna performance. Designed for 

sharp directivity and field- tested over 

entire band under every weather 
condition, the Kay- Townes K -9 is the 

antenna forcolor and black & white. 

K-9 

Check our all NEW K -3 primary reception 

antenna. Top performance assured 

and sure to be a hot seller! 

Both antennaes feature high -quality alumi- 
K -3 num construction and snap -lock system. 

KAY -TOWNES 
ANTENNA COMPANY 

BOX 593 ROME, GEORGIA 
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MODEL T -801 

$417 LIST 

MODEL T -811 
$500 

LIST 

MODEL T -791 

$444 LIST 

MODEL T -751 

$556 LIST 

BAR 
X 

MODEL T -851 

$472 LIST 

MODEL T -741 

$529 LIST 

MODEL T -771 

$500 LIST 
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lEAA IOIIrMV DDD CO 

OFFERS YOU FOR THE 

COMING SELLING SEASON 

A e :4 rimed- AND 

MOST COMPLETE LINE OF 

Colt ica.tArcteiucaa 
Nowhere else can you buy such a high 
quality, full size Antenna with as many prac- 
tical, useable features at such low, down to 
earth prices. Here's what you get when you 
buy Tenne. 

Check these Tenna features, feature by 
feature, with any or all other makes and 
you'll quickly agree that Tenno is truly the 
antenna for you ... truly the king of all the 
conicals. 

1. 

2. 

3. 

4. 
5. 

6. 
7. 
8. 

Completely pre -assembled. "Presto" Instant 
Mount Assembly opens as easily, quickly as an 
umbrella. 
Now! Polyethylene Cable Anchor takes oll tension 
off of terminals, prevents cable from breaking al 

terminals. 
Models T -781, T -851 and T -751 ore equipped with 
famous Tenne Director Bar to improve prfor- 
mance on higher channels. 
Front Bracket made of heavy spring temper alum- 
inum alloy with High O molded plastic insulator. 
Rear Bracket is mode of heavy gouge aluminum 
to a long life and resist strongest gales and 
heavy ice. 

Arrays are full sire in every respect and of all 
aluminum construction. 
Aluminum elements are doweled to prevent 
whistling and provide greater strength. 

Full line to select from; 8 single array antennas, 
8 stacked antennas and 8 "Do -II- Yourself" 
antenna kits. 

YOU BUY THE FINEST WHEN YOU BUY TENNAI 

11151114/641, 
Cleveland 25, Ohio 

TECHNICIANS' NEWS (continued) 

downers " -is particularly interesting, 
both to owners of large established 
shops and to small or part -time oper- 
ators: 

SECTION 4: The business address of an appli- 
cant for a master license must be in accord- 
ance with the zoning code of the County of 
Santa Clara, and applicant must maintain a 
sign bearing the name of the business which 
sign must be affixed on the premises of said 
shop. Said sign shall cover an area of not 
less than square feet. 

This would presumably make it im- 
possible for many basement and other 
repairmen, who work in areas where 
zoning regulations do not permit dis- 
play of a sign, to continue in business. 

Other provisions of the proposed 
ordinance would require licensees to 
have as minimum equipment an emis- 
sion type tube checker, multimeter, 
oscilloscope and signal generator in 
good working order, located at his 
business address at all times when not 
in use on outside calls; carry fire, theft, 
liability and all other necessary insur- 
ance; have adequate transportation 
facilities to insure proper handling of 
customers' goods, all vehicles to be 
clearly marked with the name, address 
and phone number of the shop. 

A fine of not more than $100 or 
imprisonment not exceeding 90 days is 
proposed for anyone convicted of vio- 
lating the provisions of the ordinance. 

KENTUCKY GROUP 
Thirty -one technicians of the Louis- 

ville area have joined to form the 
Kentuckiana Television & Radio Tech- 
nicians Association, Inc. Purposes of 
the organization are to gain recogni- 
tion of approved and reliable tech- 
nicians, to promote better understand- 
ing between technicians and customers, 
and better public relations in general. 
The association has set an objective of 
150 members -to be obtained by the 
end of the year -to more effectively 
carry out the aims of the organization. 
A recommended labor charge chart has 
been published and issued to all mem- 
bers, as well as to the local Better 
Business Bureau. 

n 
Officers elected are (left to right) 

(back), Ira Masden, vice president; 
Harold Flood, president; (front) James 
M. Hall, secretary; Melvin Brown, 
treasurer. END 
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new 
Records 

M O N I T O R 

Note: Records below are 12 -inch LP 
and play back with RIAA curve unless 
otherwise indicated. 

El Cojo Enamorado 
Suite de Danzas 

Music by Ernesto Halffter 
Pilar Lopez and Her Spanish Ballet 

Symphony Orchestra of Spain 
Capitol P -18003 

My old readers may recall that I had a high 
opinion of Cooks Fiesta Flamenca and recom- 
mended it as a test of high- frequency transient 
response. Here is a recording which does about 
as good a job but in the more difficult range of 
low- frequency transients. A pretty big troupe of 
Spanish dancers stomp the floor in characteristic- 
ally Spanish style with aural effects that will de- 
light the owner of any system capable of doing 
justice to rapid -tire low- frequency transients. 
The recording is superb and the best systems will 
reproduce the ballet with almost complete realism. 
The only thing missing is the vibration of the 
floor which so much stomping would produce. 
Systems unstable in the low end are likely to 
break into low- frequency oscillation. Aside from 
these really remarkable and unique transients. 
there is a wonderfully dull bass, plenty of high 

highs of the Spanish sort and some very fine 
fff attacks, beautifully recorded. The music 
should be easy to take. Absolutely top notch on 
top -notch equipment. 

DEBUSSY: Children's Corner 
Petite Suite 
(Orchestral versions) 
Felix Slatkin conducting Concert Arts 

Orchestra 
Capitol P-8328 

Less spectacular in most respects this, too. is 
an exemplary demonstration record. The bass 
is very fine -really spectacular in Jimbo's Lull- 
aby and very dull in Golliwop's Cakewalk. There 
are some lovely flutes and excellent very deep 
drums. The ballet movement of the Petite Saite 
is especially valuable. This is not as live acoustic- 
ally as the Delibes below or the Tchaikowski be- 
low, but has an excellent closeup naturalness. 

DELIBES: Coppelia and Sylria 
Conte conducting Orchestra of Paris 

Opera 
Capitol P -18001 

This should fill the bill for a demonstration 
record with spectacular hi -fi material and with 
music pleasant to most customers. The mazurka 
of Cappella especially is top -drawer and should 
show off a good hi -fi system very well particularly 
in the contrast of exceptionally sharp high highs 
with a fine dull drum. But there are many other 
fine passages. The kettle drums are also very 
good and the triangle is lovely in its cleanness. 
The recording is additionally outstanding for the 
freedom from distortion even in the peaks on the 
inner grooves. The balance seems to be very 
natural. 

COPLAND: Music for Movies 
KURT WEILL: Music for the Stage 

Winograd conducting MGM Chamber 
Orchestra 

MGM E -3334 
Two diverting and interesting suites made up 

of filled -out snatches of music Copland wrote for 

movies and Weill for Broadway shows. The Cop- 
land has his typically exquisite brasses, a very 
low bass and an extremely dull drum in program- 
matic music very easy to take. The Weill takes 
care of the high highs, although it also has an 
excellent bass -big and very low in spots -in 
some unusual jazzy sound. 

TCHAIKOWSKI: Sleeping Beauty 
(Ballet Suite) 
Rosenthal conducting Orchestra of 

Paris Opera 
Capitol P -18005 

These Capitol recordings of the Orchestra of 
Paris Opera may make that ensemble as popu- 
lar with hi -fi fans as the Westminster and Van- 
guard recordings have made the Vienna State 
Opera Orchestra. Certainly the several initial 
releases have been pleasing. Sleeping Beauty has 
lately received the all -out hi -ti treatment from 
several labels; this version should hold its own 
or better. The acoustics have a just -right live - 
ness, the high highs are sharp and plentiful but 
not so closeup as to seem artificial : the bass is 

properly dull; overall balance is excellent to my 
ear and taste: the many solo instruments are 
highly natural. And the whole piece has a fine 
brilliance calculated to make a fine hi -fi system 
shine with its brightest luster. 

BACH: Toccata and Fugue in D Minor 
Prelude and Fugue in A Minor 
Passacaglia and Fugue in C Minor 
Come Saviour of the Gentiles (Choral 

Predule) 
Cadet Chapel Organ at West Point 

Vox VL-210 
No label today is complete without some organ 

recordings and Vox has come up with an es- 
pecially good organ in an especially impressive 
recording. Chosen to provide good examples of 
pedal base, the Bach music is recorded extremely 
well and should gratify owners of speaker sys- 
tems really capable of reproducing the pedals. 
The accompanying booklet cautions against the 
possibility of rupturing speaker cones. I 

Completely Covers Every Transistor Made . . . Diagrams Over 
200 Different Circuits ... Eliminates Guesswork! 

Now, for the first time, you can get full facts on every type of transistor circuit - 
all front one book: Completely covers control circuits, amplifiers, receivers, test 
instruments, wiring techniques, special purpose circuits and much more. 430 fact - 
packed pages; more than 200 circuit diagrams; dozens of how- to -do -it illustrations. 
Coyne's new TRANSISTOR CIRCUIT HANDBOOK is a quick, easy -on- the -job 
reference book that covers in full detail just about every type of application 
involving transistors -the tiny, amazingly versatile successor to vacuum tubes. Every 
major transistor manufacturer has contributed circuit and component data to this 
book. YOURS ON 7 DAY FREE TRIAL! 
You must see Coyne's TRANSISTOR CIRCUIT HANDBOOK to believe that one 
book can contain such complete, easy -to- understand information. So we'll send you 
a copy for FREE trial! Send no money. Just mail the coupon. TRANSISTOR HAND- 
BOOK will be rushed to you at once. After 7 days, send either $4.95 (plus postage) 
or return the book and owe nothing. Send coupon TODAY! 

MEET THE AUTHOR 

This great look was written by tunlis 1:. Garner. 

teelailcal mnsap ant and x- 
Jr.. one of Inc foremost authorities on take 

even 

Ife is an riternr. 
a 

asy to understand. 
You'll 

prlencwl writer who has the shinty 
is 

the nw,t It snhlrct e 

Mot TRANSISTOR 
mi 

down to o'a'rs up to the minute. Send for it noa, 

on our 1ltla: trial otter! 

COYNE ELECTRICAL SCHOOL 

OCTOBER, 1956 

ALL THESE TRANSISTOR FACTS 
IN ONE VALUABLE VOLUME! 

Chap. I. Transistor Construction Types 
Chap. 2. Techniques; Care of Transist- 

ors 
Chap. 3. Transistor Components 
Chap. 4. Amplifiers 
Chap. 5. Osrillstors 
Chao. 6. Special l'urpnse l'Ireutr. 
Chap. 7. Audio lises or Tnmsistor. 
Chap. 8. Transistor it.F. Application 
Chap. 9. Transistor Test Instruments 
Chap. 10. Controls and Gadgets 
Chap. I I. Transistor Characteristics & 

Mfrs. 
Chap. 12. Definitions and Design For 

titilla 
Chap. 13. Special Techniques, New De- 

velopments 
Chap. 14. Technical Papers. Patents 

I 

I 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. A6 41 
500 S. Poulin° St., Chicago 12, Ill. 
O.K.: 111.1 ,om 111Myletp uex "TRANSISTOR CIRCUI'l' 
HANDBOOK" tor 7 days FItEE Tltl.sh per your offer. 

Name - 
Age. 

Address 

City Zone 

Where Kmploved .................... 
7 Cheek here If you are enclosing 54.95. We pay postale. I 

7 -day money back guarantee. L---- - - - - -- - --I 
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PHAOSTRON 

PROBEMLITE 

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 
spotlight 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. 
Hurry, call your distributor 
today ! 

PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pasadena, Calif 
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NEW RECORDS (Continued) 

shouldn't worry too much about that, but I'm 
afraid a lot of speaker systems are going to dis- 
appoint a lot of owners, for it will take a really 
good system to reproduce those pedals without 
flapping. The disc is pressed directly from 
stompers to eliminate distortion caused by the 
usual intermediate steps. Very clean and sharp. 

The English Madrigal School 
Deller Consort 

Bach Guild BG -553 
The music will appeal principally to those 

interested in early choral music but audiophiles 
may also like it for the exeremely real voices. 
Every breath, intonation and sibilant is as plain 
as everyday life. Seven English madrigals are on 
the two sides sung by a consort of six voices. 

Folk Songs of the Frontier 
Roger Wagner Chorale 

Capitol P-8332 
Those who enjoyed the previous Folk Songs 

of the Nero World will also like this collection 
of a baker's dozen cowboy songs from Horne on 
the Range to Good -bye Od l'oint sung with clear 
diction and unaffected arrangement by male 
voices solo and in chorus. Nome on the Range 
is underlaid by a notable bass. 

Fiesta 
Carmen Dragon conducting the 

Hollywood Bowl Symphony 
Capitol P-8335 

Capitol hits the jackpot here in a spectacular 
showoff and demonstration recording -a little of 
just about everything needed to prove that hi -ti 
is well worth the cost, plus 11 samplings of Span- 
ish music that should produce a landslide accept- 
ance from all but the miniscule very -long -hair 
minority. The high -high tinklers- triangles. cas- 
tanets, etc. -are very clear and clean but also 
properly positioned at the back of the orchestra 
where they belong. The bass is very dull on the 
best systems. There are some very sharp, dull 
drums in with sharp attacks in Jota Aragonesa; 
also excellent kettledrums. Both provide exeellent 
tests for transient response. 

The definition is exceptional, particularly in 
band 1, side 1 ( Aragonaise). There are excellent 
examples of practically every instrument normal 
to a big symphony. The brasses are sharp but 
clean, and exceptionally fine are baritone horn 
and trumpet. Several tremendous fff staccato 
peaks are extremely well recorded on the inner- 
most grooves of side 1 (Menterde's La Virgen de 
la Macarena). The Chipapanecas of side 2 gives 
lovely contrast of bass and high highs but in 
natural balance. In the Maid of Cadiz mellow 
Iron to passages contrast with very sharp staccato. 

Thirty= lfítle Dears Ago 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Eloctrics _.... _.. ..._........1908 
Wireless Association of America 1908 

Electrical Experimenter 1913 

Radio News 1919 

Science & Invention 1920 
Television 1927 

RadioCratt 1929 

Short -Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for interested readers. 

In October 1922 Science and Invention 
(formerly Electrical Experimenter) 

Radio Typewriter Is Here, by H. Winfield 
Secor. 

New Talking "Movie" Process, by Edwin 
Haynes. 

Radio and the Telharmonium, by Robert 
Stewart Sutliffe. 

"Movie" Explains Radio, by H. Winfield 
Secor. 

Super- Regenerative Audion Circuit, by 
Robert E. Lacault. 

Dr. de Forest Solves "Talking Movie" 
Problem. 

WBAY, New York City, by A. P. Peck. 
New Filament Compression Rheostat. 
Radio for the Beginner, by Armstrong 

Perry, No. 8. 

RADIO -ELECTRONICS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


new 

Tubes 
Transistors 

With a lull in new transistors, this 
month's crop of new announcements in- 
cludes conventional receiving TV tubes, 
improved versions of older types and a 
series designed for auto use. 

5CL8, 6CL8, 5CM8, 6CM8 
Four new nine -pin miniature tubes 

for use in black- and -white and color 
receivers have been announced by Syl- 
vania. Designated 5CL8, 6CL8, 5CM8, 
and 6CM8, they are general -purpose 
multiunit types for a variety of appli- 
cations. All four have controlled heater 
warmup time for service in series 
heater string receivers, the 5CL8 and 
5CM8 being 600 -ma and the 6CL8 and 
6CM8 450 -ma series- string types. 

The 5CL8 and 6CL8 are triode 
tetrodes intended as oscillator mixers 
in vhf tuners. Each tube's section has 
its own cathode. Eliminating the shield 
and beam plate, both may be used ad- 
vantageously where it is costly to pro- 
vide the usual double- cathode triode 
pentodes. 

The 5CM8 and 6CM8 are high -mu 
triodes, sharp -cutoff pentodes. The 
pentode section of each tube features 
high transconductance, sharp cutoff 
and low grid -1 -to -plate capacitance 
and they may be used as if, video or 
age amplifiers as well as reactance 
tubes. With the comparatively low grid - 
to -plate capacitance, the pentode sec- 
tions are desirable for narrow -band 
high -gain amplification into a relatively 
high -impedance load such as the sound 
if in television service. The triode sec- 
tions feature a mu of 100 -an outstand- 
ing characteristic not found in the 
currently available triode pentodes. 
They have a wide variety of general - 
purpose applications as sync ampli- 
fiers, separators and clippers, age and 
audio amplifiers. 

12 -volt auto radio types 
Seven new receiving tubes, for use 

in automobile receivers in which tran- 
sistors are used in the output stage and 
in which electrode voltages for both 
the tubes and transistors are obtained 
directly from a 12 -volt storage bat- 
tery, have been introduced by RCA. 
Such receivers are available in many 
models of 1957 automobiles. 

The 12AD6 is a pentagrid converter 
of the seven -pin miniature type in- 
tended for use as a combined mixer and 
oscillator tube. 

The 12AEG and 12AJ6 are multiunit 
tubes of the nine -pin miniature type. 
Each tube contains two diodes and a 

OCTOBER, 1956 

BEST 
FOR COLOR TEST! 

Another 16/con 
test help... 

There's just one way to test 
the new color TV sets... 
WITH NTSC COLOR PATTERN. 
That's what Hycon's Model 
616 Color Bar /Dot Genera- 
tor offers...all standard 
colors, sequences and pat- 
terns easily selected and 
graphically shown in actual 
color right on the control 
panel. For color TV, get 
ready. .. GET HYCON! 

MODEL 622 5 SCOPE 
with automatic trig- 
gered sweep, first really 
new scope development 
in years. Fewer adjust- 
ments, no sync problems. 

4M /t, 
please, 

for Catalogs 

616 and 622 

"! where Accuracy Counts" 

COX ELECTRONICS, INC. 
A Subsidiary of Hycon Mfg. Company 

321 SOUTH ARROYO PARKWAY 
PASADENA, CALIFORNIA 

HYCON ELECTRONICS, INC. Dept. is L., 

P.O. Box 749 Pasadena, California 
Please send me the new model 616 and 622 catalogs.. 

Name 

Address 

City _ ___ State_ 
L J 
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NEW TUBES AND TRANSISTORS 

medium -mu triode in one envelope and 
is intended to perform the combined 
functions of am detection, of amplifi- 
cation and automatic volume control. 
The 12AE6 is also useful as a trigger 
tube in automobile receivers utilizing 
automatic station -selection circuits. 

The 12AF6 and 12BL6 are remote - 
cutoff pentodes of the seven -pin minia- 
ture type inteneded for use as rf or if 
amplifiers. 

The 12F8, a nine -pin miniature multi- 
unit tube containing two diodes and a 
remote -cutoff pentode in one envelope, 
is intended for use as a combined am 
detector and ave audio amplifier. The 
remote -cutoff characteristic of the 
pentode section makes possible a wide 
range of volume control in the audio 
stage and supplements the avc of the rf 
stages. 

The 12K5 is a high -perveance power 
tetrode of the seven -pin miniature type 
using grid 1 as the space -charge grid 
and grid 2 as the control electrode. It 
is designed specifically as a driver tube 
to supply high input power at low dis- 
tortion to the transistor in the output 
stage. This tube is also intended for 
use as the relay tube in automobile re- 
ceivers using automatic station -selector 
circuits. Because of its high perveance, 
the 12K5 can supply high space -charge 
grid current and high plate current 
with only 12.6 volts on the plate. 

Each of the seven types has a 12.6 - 
volt 0.15- ampere heater except the 
12K5 which has a 12.6 volt 0.4- ampere 
heater. 

2N218, 2N219, 2N220 
Flexible -lead versions of the RCA 

2N139, 2N140 and 2N175, junction 
transistors of the germanium p -n -p 
alloy type, RCA's 2N218, 2N219 and 
2N220, respectively, may be soldered 
or welded into the associated circuit. 
Each is hermetically sealed and uses a 
metal envelope with external insulating 
coating. 

The 2N218 is designed especially for 
455 -kc if amplifier applications. It can 
provide a power gain of 30 db at 455 
kc in suitable common -emitter circuits. 

The 2N219 is mechanically like the 
2N218 but has characteristics to meet 
the requirements of converter and 
mixer oscillator applications in the 
standard AM broadcast band. It fea- 
tures a conversion power gain of 30 
db at the center of this band when used 
in suitable common -emitter circuits. 

The 2N220 is a low -noise type in- 
tended particularly for use in pre- 
amplifier or input stages of transistor- 
ized audio amplifiers operating from 
extremely small input signals. The ex- 
ceptionally low wide -band noise factor 
(6 db maximum) permits the design of 
low -noise audio amplifier systems which 
operate directly from low- impedance 
low -level devices such as magnetic mi- 
crophones and magnetic pickups with- 
out an input coupling transformer. 

6326 -A Vidicon 
A small camera tube intended pri- 

marily for use in compact color tele- 

(Continued) 

vision cameras, the 6326 -A is used for 
simultaneous pickup of the film or live 
subjects to be televised. This method 
employs three 6326 -A's -one for each 
channel -to produce the information 
necessary for the formation of a color 
television image. 

The 6326 -A is also suitable for use in 
black -and -white TV cameras for either 
film or live pickup. In either color or 
black- and -white service it can provide a 
picture of high quality. Its resolution 
capability is about 600 lines. 

Utilizing a photoconductive layer as 
its light- sensitive element, the 6326 -A 
requires illumination levels comparable 
to those required for motion -picture 
film cameras. Its response covers the 
entire visible spectrum and enables the 
tube to translate color very accurately 
when operated in a color camera with 
appropriate color filters and optical ar- 
rangements. 

The 6326 -A is unilaterally inter- 
changeable with the 6326. 

"Avalanche" diode 
The avalanche diode, a special type 

of diode which exhibits a very sharp 
reduction in impedance at a certain 
specific inverse voltage, has been an- 
nounced by Bell Telephone Labs. Not 
yet in commercial production, it is 
nevertheless extremely interesting. It 
is useful in voltage regulation or con- 
trol devices, as a voltage reference ele- 
ment and in signal circuits as a surge - 
protective element. 

st 
COMPLETE LINE of 

ELECTRONIC TOOLS 
ever offered the industry 

jobbers .. . 

Our Reps will be 
happy to show you 
the complete line 

40110 \sa 

Smitty - 5 sizes 

o 

Tension Tweezie 

Tube Pullers Alignment Tool 

;1111:11, 

Reg. Screwdrivers Kits 

!IA 
Slug Retrievers Tool Nits 

Magic Tips 15 sires 

TriTap "3.in1" 

NutDrivers -15 fixes 

Hex Drivers -10 sizes 

i 

HUNTER 
TOOLS 

Box 564 
Whittier, California 

ALL TOOLS IN SIZES 
TO FIT YOUR SPECIFIC 
NEEDS! TOOLS DE- 
SIGNED FOR THE ELEC- 
TRONIC INDUSTRY. 
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i 

Watch 

for the 

November 

RADIO - 

ELECTRONICS 

On Sale 

October 25 

Always 

mention 

RADIO - 

ELECTRONICS 

when you 

answer 

advertisers. 

Opens Garage Doors 
AUTO- matically uuI 

i 

At All Distributors 
manufactured by 

t urlis v COMPANY 

4727 N. Damen Ave., Chicago 25, iii. 
manufaatore.. of tr",om, cau,pmnt lince I Via 

Export: SCHEEL INT., Chicago 
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NEW TUBES AND TRANSISTORS (Continued) 
The diffused -junction silicon diodes 

have lower impedance and higher power 
capability than have been previously 
available. Breakdown voltage can be 
controlled over a range of about 5 to 
500 volts by controlling junction im- 
purity gradient. 

Current prior to breakdown is about 
1 pa or less for units rated at 10 volts 
and above. At breakdown, impedance is 
reduced to a few ohms for currents in 
the milliampere range and can be about 
a fraction of an ohm for high current 
surges. The units are not yet on the 
market. 

The photo shows a medium -power 
avalanche diode under test which 
breaks down at 20 volts and is capable 
of dissipating 6 watts with an appropri- 
ate heat sink. Abruptness of the ava- 
lanche effect is seen on the trace. 

6903 multiplier phototube 
A 10 -stage head -on type of multi- 

plier phototube intended especially for 
the detection and measurement of ul- 
traviolet radiation and other applica- 
tions involving low -level radiation 
sources has been developed by RCA. 
The 6903 is constructed with a face- 
plate of fused silica which transmits 
radiant energy in the untraviolet re- 
gion down to and below 2,000 ang- 
stroms. It has various features pro- 
viding high efficiency and a resolving 
time of only a small fraction of a 
second which commend its use in 
scintillation counters. 

Because of its spectral response 
from about 2,000 to 6,500 angstroms, 
the 6903 is well suited for use with 
organic phosphors such as anthracene 
and in organic materials such as thal- 
lium- activated sodium iodide. 

The 6903 is capable of multiplying 
feeble photoelectric current produced 
at the cathode by a median value of 
400,000 times. Dimensions are: maxi- 
mum diameter, 2 5/16 inches; maximum 
overall length, 6 9/16 inches; weight, 
7 ounces. 

6879 
A miniature cold -cathode decade 

counter tube, the 6879 has been de- 
veloped by Sylvania for use in fire con- 
trol equipment. The new tube has three 
output cathodes (numbers 0, 8 and 9), 
and provides an output of at least 15 
volts. In standard circuitry the fre- 
quency range is zero to 5,000 pulses per 
second -up to 10,000 with special cir- 
cuitry. The tube features low power 
requirements and very long life. END 

OCTOBER, 1956 

Time 
for 

Replacement? 

We GUARANTEE you speakers that are built to be the finest 
exact replacement speakers. We stand behind each and 

every speaker with a 100 % guarantee against any 
mechanical or electrical defects for one full year. 

OXFORD Replacement Speakers undergo a rigid inspection 
to make certain that they are as good or better than the original 

speaker. That's why more servicemen are switching to OXFORD.. 
when it's time for replacement. 

Illustrated literature is available without obligation. . . at better jobbers) 

OXFORD ELECTRIC CORPORATION 
Distributor Sales Division 

556 West Monroe Street, Chicago 6,111. 
to Canada: Atlas Radio Corp., Ltd., Toronto 

Export: Reborn Agencies. New York ClIp 

CARTOONS 
RADIO -ELECTRONICS pays $3.00 for good cartoon ideas and $15 and up for finished 
work. 

RADIO -ELECTRONICS 154 W. 14 St. New York 11, N. Y. 

CUSTOM HI -F1 TONE ARM 
NEW -LOW MASS DESIGN A urr. tunsi,npa p, 

onuat * 
NEW -INDIVIDUALLY -INDIVIDUALL Y CALIBRATED OFF- 

SET ANGLE AND OVERHANG .t..ure cornu. 
nai-kinc r LI. records. * NEW -MICROMETER TYPE COUN- 

TERBALANCE .[..tires amnia', ` .t,ln, 
NEW-LONGER \\ * NEw- LONGER 

LENGTHS .[+jure loon: * 1-gram tamile distortion 
tracking 
Low-friction 

9 
Custom 
satin aluminum 

O 

16 I 

* tion nylon -w 
bearings Any * hand -finished k/ length 

minum 
CHOICE OF THREE LENGTHS 

S" 21" Overall 
Available of better Hi -Fi dealers 

$14.951 

or write direct 

4404 W 22 ST 
PANAMA CITY. FLP 

CONVERT TO COLOR TV 
COLORDAPT0Fi -A onion: Io -ut w in irt 
rotai inn , noel converts any-size' black -an 
wit ire T. i. or projection. to receive col 
patible color TV. COLORDAPTOR in ins' 
attached to TV set. doe, not affect normal op.- 
lion and can he built from parts esieri mom. 
have on hand. 
Complete specifications including theory n 

lion. complete simplified construction 
plans. schematic and ',insole color $1.95 
filters 
Essential parts kit containing all 
parts -coils, delay lino. c 1 yid n 1. 

filters - i ís-16" 519.95 87- and 520.95 
All other COLORDAPTOR parta. kh- 
motors. etc. available. Write for infor- 
mation and prices. 
COLORDAPTOR, 3471 Ramona, Palo Alto, Calif. 
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The FIRST really 
STATIC -FREE. DUST -FREE 
NOISE -FREE CARTRIDGE 

NOW AVAILABLE 
IN TWO SERIES: 

1. .,,"\ , i. 
Wiz-Zone V6 A+STANDARD 

Professional 8 -pole magnetic cartridges, 
reversible and single play cartridges for 
all modern plug -in shell record players and 
changers; and 

2. 

en-fose 96 A SPECIAL 

Professional B -pole magnetic cartridges, 
single play only for all professional tran- 
scription arms 

Standard and Special series available in 
two impedances: 350 ohms 8 72 ohms to 
suit high -level (350 ohms =30mV) or me- 
dium level (72 ohms= 10 -15 mV) magnetic 
phono inputs. 

Leading audio critics comment: 
MONITOR- RADIO -ELECTRONICS: "An s- 
tremely fine value . Remarkably good on old 
78 rpm shellac records . with a unique and 
exclusive feature - a strip of radioactive foil 
built into the cartridge fo neutralise static 
charge on records. 

J. B., BENTON HARBOR. MICH.: "They are 
absolutely magnificent. I will recommend it to 
everyone I know as being THE CARTRIDGE!" 

ONE DEMONSTRATION WILL CONVINCE 
YOU 7001 

Audiophile Net Prices: 
Standard Special 

Single (LP or ST) Sapphire $9.30 $11.60 
Single (LP or ST) Diamond $21.30 $24.20 
RS Dual Sapphire $9.78 None 
RG LP Diamond /ST. Sapphire $21.78 None 

NH FREE! 1956 WA-1,91f, Cate- " ' lag. The above ore only samples of 
the many terrific values in the new 
1956 Fen -Tone Hi -Fi catalog includ- 
ing mikes, tape decks, cartridges, 
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 Rock l es, 
prices slightly higher. 

128 

Question 
Box 

ANTENNA END 
In designing antennas with half - 

wave radiators, the length of the radia- 
tor is usually computed from the for- 
mula 492K/f when the length is desired 
in feet or 5,904K/f for length in inches 
when f is the frequency in megacycles. 
I've seen different formulas and appli- 
cations where K varies from about 0.98 
to 0.80. Where can I find data for 
determining the correct value for K in 
a given application ? -M. H., Wash- 
ington, D. C. 

A dipole is one -half wavelength long 
(electrically) at its resonant frequency. 
Its electrical (free- space) length is 
equal to 5,904/f, where f is in me and 
length is in inches. Its physical length 
(actual length in practice) is somewhat 
shorter due to capacitance to ground 
and because radio waves travel more 
slowly through or on the surface of a 
conductor than in air. It is these and 
other factors that are lumped and 
called end effect. 

According to Arnold B. Bailey (TV 
and Other Receiving Antennas), the 
shortening factor K is determined by 
the design frequency and the relation- 
ship between the cross -section and 
length of the radiator. K decreases as 
cross -section and frequency increase. 
Thus, K may be 0.95 for a 3 -mc antenna 
made of ordinary wire and 0.80 or less 

EFFECT 
for a uhf antenna made of large - 
diameter tubing or rod. 

The shortening factor may be found 
from the formula 

K =(1 +P- VP) 
where P, the periphery of the radiator 
expressed as a fraction of free -space 
or electrical wavelength, varies with 
the shape of the cross -section of the 
conductor. P is equal to 

r,D 
A 

for conductors of circular cross- section, 
3.8S 

X 

for conductors with square cross -sec- 
tions and 

1.6W 
X 

for strip type radiators of thin rectan- 
gular cross -section where thickness is 
less than one -tenth of the width. 

In the formulas above, D is diameter 
in inches, S one side of the square in 
inches, W the width of the strip in 
inches and X the electrical length of a 
full wave in inches or 11,808 /fn,, 
Therefore, the formula for one -half 
wavelength (free -space) is 11,808/2fmc 
or 5,904 /f.,,. 

EXAMPLE: Consider a rod or tube 0.5 inch in diameter 
as a half -wave radiator for a 150 -mc antenna. 

Physical length (inches) = 11,808 
X K 

2fine 

11,808 (1+ P - VP 
) 

2f, ,. 

= 39.36[1+ 
¡3.1416Ax 0.5 1 113,1416x 0.5] 

1.5708 1.5708 
= 39.36 

[1 
+ 1 11,808 

/ - 11,808 

(178.72)-J78.72] = 39.36[1+ 

= 39.36 (1 +.0199- 0.141) 

= 39.36 x 0.8789 

= 34.59 inches 

If we use a 1 -inch diameter radiator, K drops to around 0.84 and 
length becomes 38 inches. 

TRANSCEIVER SUPPLY 
I have a small radio transceiver 

operating from 90- and 1.5 -volt bat- 
teries. I want to build a small battery 

eliminator and use plugs and sockets 
for connecting it to the set so the bat- 
teries are automatically cut out when 
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the capacitor you DREAMED about is HERE! 
oz tl 

this 0111E new ceramic capacitor 
does the work of FIFTEEN 
NOW ... you can handle a big percentage of special 
value and standard value ceramic replacements with a 

few Sprague "Universals ". Just four of these remarkable 
new capacitors take the plate of forty -two regular 
capacitors, with capacitance values from 400 µµF to 
.015µF. You can also use them to replace molded mica, 
ceramic tubular, and paper tubular capacitors in many 
bypass and coupling applications. 

Sprague "Universals" are easy to use! No complex 
arithmetic involved. One look at the handy reference 
card packed with each capacitor tells the complete 
story ... which "Universal" to use ... how to wire the 
leads for the capacitance required. 

Type UHK -1, with seven needed values from .001 to 
.004µF, is a High -K capacitor for use where rated 
capacitance is the lowest value permissible. Type UGA -1, 
with twelve values from .0004 to .0013 ¡iF, is a general 
application unit with a capacitance tolerance of ± 20%. 
UHK -2, covering eight values from .0025 to .015 µF, 
is a High -K capacitor like UHK -1. Type UGA -2 covers 
fifteen values from .0006 to .0027 µF, and is a general 
application unit with a ±20% capacitance tolerance. 

Put Sprague "Universal" ceramic capacitors on your 
"want" list now. Ask for the handy sized kit that fits 
your pocket or tool box. Your customers won't ever 
have to spend another night without television for lack 
of a simple ceramic replacement. 

don't be vague . . . insist on 

Sprague Products Company Distributors' Division of the 
Sprague Electric Company North Adams, Massachusetts. 
OCTOBER, 1956 

A FEW EXAMPLES OF HOW FOUR "UNIVERSAL" CAPACITORS 

MEET 90% OF ALL CERAMIC REPLACEMENT NEEDS 

For .0004 µF 
Cut leads 2 and 3 from a UGA -I "Universal ". Use 
leads I and 4 as terminals. 

For .005 µF 
Cut leads 2 and 4 from a UGA -I "Universal ". Use 
leads I and 3 as terminals. 

For .001 9F 
Cut lead 2 from a UGA -2 "Universal ". Solder lead 3 

to lead 4. Use leads I and 4 as terminals. 

For .002 µF 
Cut lead 4 from a UGA -2 "Universal ". Solder lead 2 

to lead I. Use leads I and 3 as terminals. 

For .0033 µF 
Cut lead 4 from a UHK -1 "Universal ". Solder lead 3 

to lead I. Use leads I and 2 as terminals. 

For .01 µF 
Cut lead I from a UHK -2 "Universal ". Solder lead 4 

to lead 2. Use leads 2 and 3 as terminals. 

For .015 µF 
Solder lead 3 to lead I on a UHK -2 "Universal" 
Solder lead 4 to lead 2. Use leads 1 and 2 as terminals. 

UHK-2 

SPRAGUE® 
world's largest capacitor manufacturer 
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MAKE MORE MONEY 
ON SERVICE! 

TELEVISION RADIO ELECTRONIC 
r4 

Learn to handle ANY 
job easier, better and 
lots FASTER this modern 
professional way! 

ONLY $12 FOR THE COMPLETE TRAINING You Save sin 
THESE two big, fact- packed Ghirardi training 
books make it easy for you to become expert on 
all types of home radio and television receiver 
service -at absolute minimum cost! 

Ask the men who already have good -pay jobs! 
They'll tell you that Ghirardi training is the 

finest - AT ANY 
PRICE - because it 
is so outstandingly 
complete, and be- 
cause it makes even 

radlv . 
and i'eÌe1fÌSn 

plgna 

aoerO^an 

Radio and Television 
Receiver 

CIRCUITRY AND 
OPERATION 

By Ghirardi and Johnson 
669 pages. 417 helpful 

illustrations; Price $6.50 

Rodio and Television 
Receiver 

TROUBLESHOOTING 
AND REPAIR 

By Ghirardi and Johnson 
822 pages. 417 clear 

illustrations; Price $6.75 

SPECIAL 
money- 
saving 
OFFER! 
Save 51.25 by ordering 
both of the above big 
books. Make your service 

library complete! 

130 

the toughest subjects so easy to understand. 
Each of these two books is entirely sien, com- 

pletely modern in every respect -NOT a re -hash 
of old outmoded material. Together, they form 
a complete service library written so you can 
easily understand every word and designed to 
serve either as a complete training course or as 
a handy reference for experienced servicemen 
who want to look up puzzling jobs or develop 
new and faster methods. 

Learn all about Circuits ... AND WATCH 
SERVICE ''HEADACHES" DISAPPEAR 

Years of experience plus hun- 
dreds of talks with service techni- 
cians proved to Mr. Ghirardi the 
need for a book that got right 
down to earth in explaining the 
basic circuits and operation of 
modern radio and television re- 
ceivers. Radio & Television Re- 
ceiver Circuitry and Operation is 
the result. Backed by what you 
can learn from it. you'll find that 
0 out of 10 service jobs are tre- 
mendously simplified. You'll work 
faster with less testing -and make 
more money in the bargain I 

Guesswork is eliminated. 
Starting with AM and FM proc- 

esses and characteristics. the book 
progresses to a complete under- 
standing of basic circuits. how 
they operate, how to recognize 
them quickly and what is likely to 
go wrong with them. By making 
it easy for you to understand each 
circuit and its relation to other 
circuits, the book helps you to go 
right to the seat of trouble in far 
less time. You'll know what differ- 
ent trouble symptoms mean -and 
you'll know how to repair troubles 
lots faster and more efficiently. 

Sold separately for $6.50. Try it 
for 10 days on our FREE exam- 
ination offer. 

Complete Training in MODERN 
PROFESSIONAL SERVICE METHODS 

This hie honk makes tle bough 
service jobs easy, makes the easy 
ones a cinch! 

Actually, Radio & Television Re- 
ceiver TROUBLESHOOTING 
AND REPAIR is a complete guide 
to modern professional methods. 

Fl rdt yol get a full anaylsls of com- 
ponenn. their functions, their troubles 
and their r sir Ile.- Next Y011 learn 
modern traubleshwding methods from 
"static" teas to dynamic signal tracing 
and injection techniques. You learn 
basic procedures and how to interpret 
performance data. Poser big chapters 
show how to realign Television. FR and 
AM receivers in less tine. You'll leant 
how a glance at a TV set may quickly 
tell -you what is wrong. Special hard - 
to -OX servire, problems are explained. 
Puzzling intrvmittnt" troubles and 
their , -di clearly outlined. 
,r. -, ie ' ... avdnre charts Ba-- -- --- ---- -- 

Dept. RE -106, RINEHART 4 CO.. INC. 
232 Madison Ave.. New York 16. N.Y. 

end tu,nkn below for ln.d:n' Fitt;,: EXAMINATION. In 111 :n'.. 1 it ill .11Ii i 

omit price as I101lr:10A Iglu.:, few cents pontagtI or return hook. pontpald an.l 
owe you nothing. 

Check here fo order books singly: 
o Nadie i TY Receiver Radio a TV Receiver 

CIRCUITRY a OPERATION TRO,e INO A REPAIR 
(Price 50.50 separately) (Price $0.75 separately, 

L Cheek here for MONEY SAYING COMBINATION . , -r SAYE $1.251 
Bath of the above big books at the special price of only 5i2.0 for the two. incautar prier 813.23 -you save 
411.25.1 .'1 1.25.t Payable at the rate of aafter 10 days If you 
decide to keep books and 53 month thereafter until the 
total 

the 
$12 plus postage has been paid. 

a alai, la -h.. tl.- iuplest 
le troub. to the mo,t.o difficult ones. 

notldug lia. been omitted -- nothing has 
heel. eondrn,ed. Everything 1s carefully 
explained--and the entire book is fully 
Indexes! so you an find exactly what 
you want in a jlfty. 

!Lead It 10 day's FREE! See for your- 
self how t tits great book can pave your 

y to bigger pay. Mold separately for 
$6.75. Have money by ordering special 
combination otter. 

Name . 

Arid reis 

i lit. Zone, State 
OUTSIDE U.S.A. -$7.25 for TROUBLESHOOTING & REPAIR book; $7.00 
for CIRCUITRY & OPERATION: 513.00 for both books. Cash with order 
only. Money refunded if you return books in 10 days. 

a 

QUESTION BOX (Continued) 

the eliminator is plugged in. -The dia- 
gram shows the battery and switching 
circuits in the transceiver. N. R., 
Northampton, Pa. 

The diagram shows a suitable bat- 
tery eliminator and connectors. The 
dashed lines indicate leads that must 

TO XMRTER 

ANT TERM 

SENOD REcENE TO RCVR NR TERM 

e+ TO xMETTER I - B+ 10 RCVR 

STANDBY SW 

EXT PAR OONNECTOR 
(RECESSED AALE) 

-3 i 
4 

909 4 IS 

r-----r- i---1 
%MITTER CM BUS T 1T0 RCV1 

1 

1 I 6N0 BUS I I 

T.:BREA6 

LSV 
Ì 

J 
l 

_J 
TO XMITTER RLS 

o- 0 1 o w 10 REVS FILS 

FIL ON-OFF SWITCHES 3 

TRANSCEIVER 

AC PAR SUPPLY y 1001A R L RE x 

4lev P 500n /5w 

JUMPER SOLRET` 
2 

5 

4 

C LE 

be added to the transceiver wiring. The 
variable resistors in the A and B sup- 
plies should be adjusted for the desired 
voltage under load. When adjusting the 
A supply, be sure to start with the 6- 
ohm resistor fully in the circuit. The 
jumpered connector must be in place 
when the unit is used on batteries. END 

sr 

TATTootNG- 
While U watt 
O. leave your sk(n 

Glueck 

"I'll never forget her -my first color 
job!" 
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..INDEPENDENT SCIENTIFIC SURVEY 

PRECISE MODEL #111 PROVED 

"BEST COMMERCIAL TUBE TESTER 

AT ANY PRICE" IN INDEPENDENT SURVEY 

IIIK (Kit form) 

Now Only ... 
95 

I I I W (Factory Wired) $139.95 
including carrying case and cover 

Prices slightly higher in the west. Prices and specifications 
subject to change without notice 

P 
Model 111 

MUTUAL CONDUCTANCE AND EMISSION 

TUBE TESTER 
An independent scientific survey 

conducted by an impartial testing 

laboratory confirms what pur- 

chasers already know: 'The most 

advanced, the most complete 
tube tester and the best priced is 

made by PRECISE DEVELOPMENT 

CORP., Oceanside, N. Y." 

NOW YOU CAN 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 

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 III makes all BIAS, 

FILAMENT VOLTAGE, GAS, '-IFE 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. 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAYI 

p)r 
, 

THE FINEST KIT AND WIRED TEST EQUIPMENT 

WRITE FOR CATALOG RE10 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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114-005 SINGLE BAY 

also available: 
114 -322 TWO BAY ARRAY 

For over ten years the AMPHENOL Inline has proved that quality pays 
off! Electrically and mechanically superior, the Inline has provided 
outstanding black and white pictures for more than a million satisfied 
set owners. Inline installations of yesteryear or today are ready for 
color. With color's critical demands, the electrical and mechanical 
features of Inline quality are required. For example, gain variation 
over the color modulation band for each VHF channel should not 
exceed -*0.75 db. The Inline measures: 

Channel Gain Variation /db Channel Gain Variation /db 

2 *0.40 8 *0.08 
3 *0.06 9 *0.04 
4 *0.12 10 *0.03 
5 *0.27 11 *0.20 
6 *0.20 12 *0.30 
7 *0.20 13 *0.30 

Use the Amphenol Inline and you are using the finest! 
renssvc LI.,. PATENT 23,771 

AMPHENOL ELECTRONICS CORPORATION 
chicago 50, illinois 

Technotes . 
HIGH -VOLTAGE PRECAUTION 

It is dangerous to use a high -voltage 
probe with vacuum -tube voltmeters and 
volt -ohm -milliammeters if there is an 
open or loose connection in the circuit 
other than in high -voltage probe itself. 

The probe and meter form a series 
circuit and any break in the circuit puts 
the entire supply voltage across the 
break. This could happen in the test 
lead to the chassis due to the continual 
flexing of everyday use. The entire 
high voltage would exist between the 
meter chassis and the chassis of the 
receiver. Thus, be very careful to check 
the condition of the ground lead when 
using a high- voltage probe and use 
only one hand at a time. 

There is another reason for care in 
the proper grounding of a meter to a 
chassis. The ground lead may open - 
circuit with the result that the entire 
high voltage being measured is im- 
pressed across the power -line low -volt- 
age filter capacitors in the meter and 
the TV set; these are the small paper 
capacitors from one side of the power 
line to the chassis. Even 600 -volt paper 
capacitors will not withstand 10 kv 
or better. The circuit is completed 
through the common power- supply line. 
-Peter Miliano 

MAGNAVOX 350 CHASSIS 
This set had a sync buzz in the sound 

which could be varied to some extent 
by the contrast control. The buzz was 
picked up by the shielded phonograph 
cable (see photo) which passed near 
the video peaking coils. Field strength 
was sufficient to penetrate the cable 

132 RADIO- ELECTRONICS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


TECHNOTES (Continued) 

IT S THE BIGGEST. AND BEST (NR shield. The remedy was to reroute the 
cable away from the video output and - - - 

dress the coils away from the cable. - 
Peter Milliano 

AC-DC OSCILLATOR DRIFT 
A battered old set came into the shop 

-an ac dc prewar model. Aside from 
a missing dial cord and considerable 
hum, there was a very noticeable oscil- 
lator drift. Examining the underchassis 
in the vicinity of the oscillator coil (see 
photo) quickly revealed the trouble. 

R E THE GIANT 

ALL NEW 1957 

.1 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN .. 

EVERYTHING 
IN RADIO 
TV AND 

ELECTRONICS 

The diagram shows the circuitry 
involved. The filter resistor was bent 
over against the two mica capacitors; 
one the oscillator grid leak capacitor, 

QSC.COIL 

RER 

COIN 

FILTER RES RF 

MINIM UIMOG M. 571 tOO'S OF 
NEW ITEMS 

LISTED HERE 
FOR Isi TIME 

21 PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

Gprtatt INDER PALI De 

.,.ea. slrvicuu.. lraoats. 
- ..auras. 

s. rusar 

us. .OSas s,nws 

the other the padder. One of the defec- 
tive filter capacitors was drawing 
excessive current through the resistor 
and overheating it. The resistor, in 
turn, heated the two mica capacitors, 
changing their: value, and the set 
drifted. 

Replacing the filter capacitors and 
placing the filter resistor in a more 
favorable position cured hum and drift. 
-James A. McRoberts 

AC-DC RECEIVER HUM 
In the majority of late -model acdc 

radio receivers, the common negative 
return circuit is isolated from the 
chassis by a capacitor. When there is 
leakage between the pilot lamp assem- 
bly and the chassis, 60 -cycle hum is 
sometimes introduced in the grid cir- 
cuits, giving the effect of a defective 
filter capacitor. If bridging the filter 
capacitors fails to eliminate excessive 
line hum, inspect the pilot -lamp assem- 
bly for dust accumulation or defective 
insulation that may be providing a 
leakage path to the chassis. -Warren 
J. Smith 

OCTOBER, 1956 

i?US, COUPON 

TO .9q y. 

=RP asap - - a 
BURSTEIN- APPLEBEE CO. Dept. S. 
1012 -14 McGee St., Kansas City 6, Me. 

D Send Free B -A Catalog No. 571. 

NAME 

ADDRESS 

CITY_ STATE -. 

I 

1 

I 

I 

INVENTORS 
send for 

PATENT INFORMATION 
Book and 

INVENTORS RECORD 
w<no,t oelpnation 

GUSTAVE MILLER 
IO6RE 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. 1930.1947 

PATENT LAWYER 

NEW IL SETTER TEST CONNECTOR 
\.A u i, hbe, tor the art I. /- 
11111IE i11Ìr.t Iralk. Patented Ii i. 
d,AAGrl .taya on amer to 
use safer. Ideal for scope and 
meter.. Built -In Terminal Board 

saves time -money ea, 
Io build otsn detector and special 
bat a s o nlnliea. The most for 81.39! 
E 7. 11110K TEST l'RODCI TS. 
I7.34 Woodburn. Covington. Ken- 

ENGINEERING 
B. S. DEGREE 

IN 27 MONTHS 
l'r.1r,15 

' Iin, ited d 

I tlll!t lea 

Fleet rani. A: 
Earl ant.- 1:..S. d,.ame u - n iIII at Indiana Technical sive 
fattest l numalve. spe1ciallzed cour.,. Comprehensive 

radio 
In math and lebieal e. 

electronics. 
advanced 

radio theory and design. ti l ttalon, ehrt roots. Slollrri, 
laboratories. Loos rate. Alan 11.5. DEGREE IN 27 

?p IXT115 In aernnnmiral. f -h mical, Civil. Electrical 
el SI. l' i 0.1. approved. Enter S,p- 

\I IU.... Earn part of your ex- 
;,Içing. write for catalog. 

INDIANA TECHNICAL COLLEGE 
17,0 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 MechanIcel O Electrical 

Name 

Address 
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The Equation that Shook the World! 

I 1 Ii 
f + 

® Registered in U. S. Potent Office 

134 

A hasty scrawl on a scrap of paper ushered in the Atomic Age. Through 
this equation, Dr. Albert Einstein revealed to mankind the awesome 
secret of atomic fission, with all of its tremendous power for good or evil. 

This is the kind of a world we live in ... a world where knowledge is 
power in a truer sense than ever before. It is an exciting world. 

Univac® has added a new dimension to the world of science, process- 
ing data with a speed that crowds many lifetimes of research into a 
few hours. 

Squarely in the midst of this exciting world are the engineers and 
scientists of Remington Rand Univac. Their potential for growth and 
achievement (and the rewards that go with them) is unlimited. You 
can be one of them. 

Immediate Openings for: 
FIELD LOCATION ENGINEERS with a college degree in a scientific or engineer- 
ing field and experience in electronics. Extensive electronic background may sub- 
stitute for some college. Many opportunities for rapid advancement. 

FIELD LOCATION TECHNICIANS with technical school background and prefer- 
ably some experience in electronics. These positions can lead to full engineering 
responsibility. 

Send complete resumé to: P/ll /l)1 
DIVISION OF SPERRY RAND CORPORATION 

Mr. Phil Wilson 
Dept. SO -10 

1902 W. MINNEHAHA AVENUE ST. PAUL W4, MINNESOTA 
RADIO -ELECTRONICS 
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TECH NOTES (Continued) 

311, LTiV713R:%TOR 17-E LOAD 
Sweep instability frequently results 

from a change in the plate load resist- 
ance of multivibrators. A typical cir- 
cuit (see diagram) is in the DeWald 
model ET -170. This trouble arises 
where % -watt resistors are used as 
plate load resistances. They overheat 
and change value considerably, usually 
higher. Once having changed, the 
resistor is seldom stable so do not shunt 

NO RD FREQ I0K 

4 

FROM 

ANSE DET 

56K 

PLATE LOAD Pf S 

OF TUBE sECT1CH 2 

TO HORIZ OUT T 

.041 

B2K 

1.211 30K HORIZ 1101.0 

with another resistor as a cure. The 
remedy is replacement with a 1 -watt 
resistor. The most frequent offender is 
the load resistor of the normally on 
tube which has a long duty cycle. 

Both horizontal and vertical multi - 
vibrator oscillators may be afflicted. If 
you get a set to repair with a changed 
value in either half of either multi - 
vibrator, change all plate load resistors 
to 1 watt. -A. Philip Monroe 

RF INTERFERENCE 
Cases of rf interference have been 

reported on the J -21 custom chassis 
472, 473, 476 and 477. The trouble has 
appeared on channel 6 and occasionally 

VIDEO AMPL 
12 BY 7-A 

3RD IF AMPL 
3CB6 

on channel 7. In some cases it is caused 
by if harmonic radiation from the sec- 
ond detector back into the antenna in- 
put. If this is the cause of the inter- 
ference, it can usually be corrected by 
removing the second detector ground 
lead, connecting it to a new chassis 
ground point.-- Crosley Service Instruc- 
tions 

PHILCO 48 -1000 
Faulty synchronization in this model 

is often due to leaky coupling capac- 
itors in the sync circuits. Replace each 
one with a good -quality 600 -volt unit. 
-Marty Britt END 

OCTOBER. 1956 

SPECIFICATIONS: 
Power Output -30 watts (a 1% IM 
Peak Power -45 watts 
Output Impedance -4, 8, 16 ohms 
Frequency Response -±1 db 10- 40,000 cps below 28 watts 

s/z db 20-20 000 c 

introducing 
ARKAY Model FL-30 

Hi -Fi Amp & Pre -Amp 

Featuring a transistorized Front End with a Hum- Minimum volume -120 db below rated output reluctance pick -up, this engineering master. Controls -(6) Function selector, loudness, bass, treble, level piece assures the finest in high Fidelity set, 5 position level compensation control reproduction. Record equalization for more Tone controls -± 16 db Ca 50 and 10,000 cps 30 labels (LP, RIM and Eur.) Complete 
$49. with rose gold panel and black cabinet. 

... ARKAY 

ARKAY 

Model 
HFT -7 

Hi -Fi 

AM -FM 
Tuner SS 

SS 
i ¡S Very latest design used in sync. ;: : 
i¡S circuits results in excellent sta.. LiSArkay Kit Model B8 is a new 

Extremely low noise character's -;:: bility with extremely low noise :?-..¡I hi-fi speaker system in kit form. :: 
tic. Automatic frequency controfi¡¡¡S control :; characteristics. A. G. C. circuit <: Measures 12 x 12 x 24... is a 

: : - with provisions for AFC erase. S:::: results in maximum sync. hold SS:base reflex, ducted -port and is SS 
Allows pinpoint, high selectivity SSI characteristics. The only vertical ?: equipped with a frequency woofer iSS 

.... tuning. Foster Seeley discrim -:::;: chassis construction, series- lv. and high frequency exponential . :, 
`::.inator, high efficiency AM loop ÿ3 string-heater type tubes, verti- X speaker together with a variable }:: 
+: :stick antenna and temperature : ::: cal retrace blanking circuits, and :;:;;balance control for adiustment of :if 
' compensated oscillator circuit. ?k many more features. :::::tweeter. 1 

` less cover $29.95 i ! ::? $35.95 
Plus 1oNa rea. e . tax irti 

.f 

Model 

14T21 

new! 
TV KIT 

ARKAY 
Model B -8 
Hi -Fi 

Speaker 
System 

ARKAY 
RADIOS 

: :: ARKAY Model FM -6 
FM Receiver Kit Personal Portable 

::;:Arkay manufactures a complete .:' 
line of radios unmatched in the ¡Ki: Extremely sensitive and stable For the person who wishes a <:: 

once. Theygincludedtransistor:::: Foster- Seeley Discrim Discriminator. titi; hisspocket clomfortablyl Uses t3.':: 
portables, table models, multi- ::;# Temperature compensated oscil ii miniature tubes and makes a :::: 

,,band receivers, portables, and:é lator circuit. 3 double tuned IF . handsome gift in a plastic cab- :;: 
:many other models. There is cer:.;: stages, limiter and discriminator t:: ¡net of modern design. Two ear- 

SS tain to be one to fit your ;.çti give top selectivity and sensi- i :S. phones can be connected at the ::: requirements. ::.: tivlty. 
;23.95 > :' 

s ame time Size 3 " x 5" x 1 0" . i....: 

512.95 ii'. plus ta ö fed. !s. tas ti: flua 10 fil. . . Ys tip' 

Write today for full details on the remarkable units in the ARKAY line. You will receive ... 
our catalogue ABSOLUTELY FREE along with the name of your nearest dealer. Write today 

tp to Dept. RE -lo. 

vss 

ARKAY Model PR -3 

ARKAY KITS, inc. 120 Cedar Street N.Y., N.Y. 

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 W. 

For All Your 

HI -FI REQUIREMENTS 
Write us first 
Complete stock of 

Tuners, Amplifiers, Speakers and Systems, 
Changers, Turntables, Cartridges, etc. 

Our Consultation Service is at your disposal. 
Write us today. 

Suggested Systems from $150 and up 

SOUND MART UNLIMITED, INC. 
Dept. E 119 East 59 Street 

New York 19. New York 

14 St. New York 11, N.Y. 

BOX CHASSIS 
L M B OFFERS FREE 

inside LMB boxes 
10 tested kit diagram projects for the builder. Each 
one of these kit diagrams built by a recognmed expert. Kit projects are onplete In every detail. Circuit dia- 
gram, photo of prolett loth front nA photo. Hear 
photo shows wiring and parts. Detailed instructions 
for building. plete parts list and approximate cost. 
Complete to build except parts and your distribtnor 
ofnLSilI kitthe Diag am PnAeets. 

d11 trheudoeso 
not a have 

ti,,.m write to 

L M B 
1011 Venice Blvd. 
Los Angeles 15. Calif. 
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Up-to-the-minute! 
This brand new edition 

of MANDL'S TELEVISION 
-I,rP SERVICING gives you 

the most detailed 
trouble- shooting procedures 

and servicing techniques 
for every TV flaw. 

MANDL'S TELEVISION 

SERVICING Rev. Ed. 

By MATTHEW MANDL $6.50 
Every feature that made this book invaluable to thou. 
sands of technicians and servicemen has been retained. 
In fact, each subject has been re- examined to the light 
of recent developments and brought completely up- 
to-date. 

EASY TO LEARN 

Simple, clear explanations of the fundamentals of 
monochrome and color TV. Complete servicing in- 
structions for UHF and VHF. 

Plus: Cascode tuners, automatically focused 
tubes and other devices. 
The latest types of tuners and circuits (in- 
cluding theory and servicing of printed 
circuits). 
Transistor theory and servicing principles. 

You'll learn the time -saving methods used by the ex. 
pens without unnecessary theory or involved mathe 
manes. 

COMPLETE EDUCATION IN SERVICING 
The Master Index to Common Television Troubles - 
which has been expanded to include many new ref. 
erences -lists the various trouble symptoms with the 
possible causes for each and the page on which full 
servicing instructions are given. 
Every step is fully illustrated with large. clearly 
marked schematics, and other helpful illustrations. 

Become An Expert In .. . 

CLOSED - CIRCUIT AND 
INDUSTRIAL TELEVISION 

By EDWARD M. NOLL $4.95 

This one book could guarantee your future! It gives 
you, in clear non -mathematical terms, both the theory 
and practical techniques needed to handle closed -cir- 
cuit transmission systems, scanning processes, picture 
signals, sync and deflection generators, cameras, and 
video amplifier systems. 

THE ONLY BOOK IN ITS FIELD 
This specially designed, paper -bound volume is packed 
with technical know -how, industrial applications, and 
hundreds of photographs and drawings. 

2 ens -way tickets to the best jobs in TV 
Study one or both FREE for 10 days without obligation -- CLIP AND MAIL TODAY - - -- 

The Macmillan Company, Dept. RE -3 
GO Fifth Ave., New York 11, N. Y. 

Please send me: 

MANDL'S TELEVISION SERVICING $6.50 
CLOSED- CIRCUIT AND INDUSTRIAL 
TELEVISION S4.95 

I will either remit the full price or return the 
book(s) in 10 days. (Save: Send check or money 
order now and we pay delivery charge.) 

Name 

Address 

City Zone State 
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RADIO -ELECTRONIC CIRCUITS (Continued) 
to operate a snap- action type spdt 
switch (S2). When the cam lobe rests 
under the arm of the switch, the motor 
circuit is open. Pressing Si energizes 
the relay and closes its double -pole nor- 
mally open contacts. Since the arm of 
S2 is on the cam, its normally open 
contacts are closed and the relay is 
locked in through one set of its con- 
tacts (contacts 1 and 2). The motor 
circuit is closed through relay contacts 
3 and 4 and the motor tuns. When the 
arm of S2 rides down off the cam lobe, 
the normally open contacts break the 
circuit and de- energize the relay. The 
normally closed contacts now apply 
power to the motor. When the turn- 
table completes one revolution, the arm 
of S2 rides up on the lobe and stops the 

TOTURNTABLE 
SENSITIVE PATCH 

NC S2 

fi 
MOTOR OPERATED CNA 

INPUT VOLTAGE 

Z4.9 
P05N BUTT 

2 

3 
4 

SLOW SPEED ACTOR 

motor. The cycle can be repeated by 
pressing Si again. 

This circuit can be used wherever 
it is necessary to start and stop a motor 
after one revolution or after a pre - 
determined number of revolutions if 
the cam is driven through a suitable 
reducing gear. It is particularly useful 
where Si must be depressed only 
momentarily to start the motor. - 
Arunld R. Shulman 

AC HIGH -VOLTAGE CHECKER 
When troubleshooting TV high -volt- 

age circuits, the technician uses a vtvin 
to check voltages around the oscillator 
and a high -voltage probe to measure 
the rectifier output. The plates of the 
horizontal output and high -voltage rec- 
tifier carry high -amplitude pulse volt- 
ages in addition to dc. Schematic dia- 
grams usually carry a "Do not 
measure" warning at these points. To 
judge these voltages, most techni- 
cians short the circuit to ground and 
estimate the voltage by the length of 
the arc. 

This instrument is safer and more 
reliable and can be constructed for 
about $1. Tests can be made very rap- 
idly. There is nothing to hook up, not 
even a ground lead. The unit works by 
measuring the distance from the source 
at which a small neon lamp will fire. 
The drawing shows its construction. 

A s- inch -diameter transparent plas- 
tic tube about 12 inches long is used 
as the handle or body of the probe. The 
tip is made up of a short length of 
% -inch- diameter plastic tubing into 
which a slightly longer piece of 14-inch 
tubing is inserted. The metal tip or I 

prod is a nail or piece of wire soldered 
to an ordinary automobile tire valve 
cap. On low voltages, the cap partially 

from 

MAINE 
4, / 

p- 
`AM)c 
Da 

to 

CALIFORNIA 

Servicemen everywhere are acclaiming the 
outstanding performance of Aerovox 
"DURAMICS"- ceramic-cased tubular capa- 
citors. No matter what the weather conditions 
...hot-and-humid or cold-and-damp ...these 
superior capacitors have provided outstand- 
ing performance without costly call- backs. 

e..e............ 
e 

Here are the reasons 
for such outstanding 

performance characteristics: 

Dense steatite case provides exceptional 
protection against humidity. 

Terminal lead wires are firmly imbedded 
into the end seals and will not work 
loose or pull out under the most severe 
operating conditions. 

Operating temperatures from -55 °C to 
+85 °C. 

Exclusive Aerovox end -fill will not sepa- 
rate from case nor soften or flow at any 
rated temperature. 

Excellent power -factor, insulation resist- 
ance and temperature coefficient charac- 
teristics. 

Available in 10 standard voltage ratings 
from 200 to 15,000 VDC. 

-e 

AEROVOX TYPE P84CM CAPACITORS 
ore always in stock at your local Aerovox 
Distributor in a complete ronge of capa 
citante values and voltage ratings. Pop- 
ularly priced. Write today for your copy 

of the latest Aerovox 
catalog or ask your 

distributor. 

{Yl3illt 

AEROVOX CORPO 
DISTRIBUTOR SALES DIVISION, 

NEW BEDFORD, MASS. 
In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

Export: Ad Auriema, 89 Broad St., New York, N. Y., 
Cable: Auriema, N. Y. 
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Only the CLEAR PICTURE Comes Thru! 

%.4, 

with the 
NEW and 

AMAZING 

TENNA 
with the EXCLUSIVE built -in 

HI -PASS FILTER 
T. M. Reg 

- 
Pat. Pend 

THE FIRST TRULY ELECTRONIC 
INDOOR TV ANTENNA TO GIVE 
CLEAR FILTERED RECEPTION. 

,18.95 
SATIN 
BRASS, 
SATIN 
CHROME, 
SATIN 
COPPER 
FINISHES. 

- Available 
at all 
Quality 
Electronic 
Distributors 

THE HI -PASS FILTER 
SCREENS OUT! ... all elec- 

trical disturbances. Field tests prove 
that this built -in unit rejects oll interior- 

kited up in the antenna circuit ... 
only a completely filtered signal comes 
thru. GUARANTEED TO OUT -PERFORM 
ANY INDOOR TV ANTENNA - in re- 

jecting electrical disturb OR 
YOUR MONEY BACK! 

STRONGEST POS- 
SIBLE SIGNAL on ony TV. 

Powerful high gain phasing ele- 
ments with adjustable 12 position 

channel ottenuator Eliminates ori- 
entation, ghosts, fuzz, picture tear- 

ing, and distortion in practically 
all locations - on color and 

block d white TV. 

Manufactured By .. . 

DYNAMIC ELECTRONICS - 
NEW YORK, INC. 

Forest Hills, Long Island, New York 

OCTOBER, 1956 

RADIO -ELECTRONIC CIRCUITS (Continued) 

surrounds the neon lamp and increases 
the sensitivity. 

The plunger is a length of '/a -inch 
plastic or wood rod or tubing with a 
short length of % -inch tubing on one 
end and a knob on the other. Cut off 
a part of the leads of an NE -2 neon 
lamp and insert it into the open end 

CLEAR 
PLASTIC 
TUBING 

V:DA W000 OR PLASTIC 

.r 3/e- pA 

v:DIA 

Ye-DIA 

INDEX MARK 

NE-2 N(DNLA 

- AUTO TIRE 
VALVE CAP 

vr DIA 

Ye -OIA 

V: DIA 

NAIL OR WIRE 

of the plunger, pushing it back just 
far enough so it doesn't strike the 
inside of the valve cap. File an index 
mark around the plunger and fill it 
with black ink. Assemble the instru- 
ment with a few carefully placed drops 
of cement. 

Hold the probe tip on the plate of 
the output or rectifier tube and grad- 
ually push the plunger in until the neon 
lamp lights. Check the schematic for 
peak -to -peak voltages indicated on 
scope waveforms at these points and 
use this data to calibrate markings filed 
in the outside of the barrel. -Fred 
Wise END 

_ 
"Boy, we really anchored that baby!" 

Shortcuts For 

SERVICE... PROFIT 
From R- Columbia 

New 
FONO 

MAGIC 
A compound of 
special rubber 
and carbide... 
eliminates turn- 
table slipping - 
dragging. Makes 
a u t o m a t i c 
changers cycle 
l.rollerly. 

DON'T RU63ERE PHONOGRAPH 
DRIVE WHEELS UNNECESSARILY ... 

1 

Stgos s!ippinE 

Turntables 

LE 
qC 

4Ñ1E9EK 
r4IIOE n it 

Rohm - ..I 
im000t000 
te.to tool 

Yoro moat 

wóK 
....... 

teeteeat ..i 
.._ _ -`..wi.i`r 

New HUMI -KUP 
2 -Set TV Coupler 

First hermetically scaled 2- 
set coupler in three models: 
HK1 for normal installation: 
HK2 for exceptional signal 
gain: 11K3 for maximum inter- 
ference rejection and FM -TV 
operation from one antenna. 

Trolmaster and Kleentrol Solvent 

u 

Cleans and lubricates TV -Radio 
controls in 60 seconds from front 
of the set. Adapters for long shafts 
and auto radios. 

Write Today for Information on 
These Servicemen,' Designed Products 

R- Columbia 
PRODUCTS CO., INC. 
Highwood, Illinois 
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THE 

Line is "Mighty Fine" 

Each Senco item is designed with the 
serviceman in mind. Created by highly 
qualified design and service engineers 
to SAVE COSTLY SERVICE time, Senco 
products HAVE RAPIDLY GROWN in 
acceptance - Now are leaders in low 
cost test instruments and accessories. 
Attractive packaging, informative liter- 
ature and unsurpassed quality, truly 
guarantee a "line that is mighty fine." 

x SENCO FILAMENT CHECKER 

`'f Quickly finds any open 
r filament. Especially 

/ handy for servicing 
series filament TV sets 
and radios; only 
checker that checks all 
octals, loctals, 7 and 9 
pin minatures automati- 
cally. Also continuity 
and voltage tester. 

Model ICI 
Dealer Nel 

With Leads $2.95 Whhool Leads $2.75 

NEW SEIKO TRANSISTOR CHECKER 

Now wanted and 
needed by every serv- 
iceman, approved by 
leading mfrs. Provides 
these 4 important checks 
on all transistors: Open - short - current gain - 
lea kages. 

Checks forward to back- 
ward resistance of all 
diodes. 

Dealer Net 

UP -DOWN 

VOLTAGE 

BOOSTER 

Model L82 

A practical 
line voltage 

regulator_half the 
price of others. In- 
creases power line volt- 
age ten volts, decreases 
it ten volts, or restores 
it to normal with the 
flick of a switch, rated 
up to 300 watts. Hand- 
les all black and white 
TV sets. Dealer Nei $5.97 

Model LB2N 
Some as Model 1B2, but with 
neon lamp. Glows @ 126V in- 
dicating high line voltage. 

Dealer Net $7.17 

Model LC 2 

TUBE and CAPACITOR 
LEAKAGE CHECKER 

A highly accorate tester for de- 
tecting leakage between tube 
elements. "Two Testers in One" 

A reliable instrument for indicar 
ing capacitor leakage with 50 
volts applied. Quickly indicates 

Grid to cathode leakage Grid 
emission Heater to cathode 
leakage Gassy tubes 
Checks 70 Critical Tube Types 

Complete with 
Leads and Wired $24.95 
Kit form $19.95 
Leatherette Carrying 

Case $2.00 

Model PP2 

PEAK to PEAK 
COMPARISON METER 
A completely assembled 
Peak to Peak Meter at 
half the price of a kit. 
A must when servicing 
AGC, Sync Separators, 
Etc. Dealer Net .. $8.75 

All products carry standard 
90 day warranty. Available 
at leading distributors every- 
where. 

$15.95 
Model IDC22 

ALIGN -O -PAK BIAS SUPPLY 
for TV ALIGNMENT 

..y 
.vmo,, . and AGC 

d( TROUBLE- 
SHOOTING 

Modal 1E3 

NOW- Provides any DC 
voltage from 0 to 18 
volts DC positive or 
negative. Completely 
isolated power supply 
with less than 1/10 of 
1% ripple. 
Dealer Net .... $7.85 

Manufactured 

S 

by 

SERVICE 

INSTRUMENTS CO. 
171 Official Road Addison, III. 

Model 

UNIVERSAL 
TV JUMPER CORD 

Jumps power from TV 
back to chassis. No 
more plugging into wall 
sockets - moving of 
furniture- winding and 
unwinding cords. It's 
universal - fits any set. 
NO SHOCK HAZARD. 

Dealer Net .... $1.95 

EASY TO LEARN CODE 
11 Is caoS to learn or increase speed 
with an Instruetograph lode Teach- 
er. Affords the quickest and most 
practical method Set developed. For 
beginners or advanced students. 
Available tapes from beginner'. al- 
phabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Alnays reads --no QR51. 

ENDORSED BY THOUSANDS! 

The in 4tructue rap. Code Teacher 
literally takes the elablestanyone 

a to 
learn and master code without fur 
thequiredtthe -cod smith otheuInTATtoaorapé oSystm 
Write today for venient nul and pureaaw plans 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC. Chicago 40. Ill. 
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GARAGE DOOR' 
OPENER Mechanism $24.50 

EASY TO INSTALL. SAFE. RELIABLE 
WRITE for interesting free information ...TODAY 

P. E. HAWKINS CO. 
631 PROSPECT DEPT. R -E KANSAS CITY 24. MO. 

TAPE RECORDERS 
Tapes- Accessories 

Nationally Advertised Brands 
UNUSUAL VALUES 

Send for Free Catalog 

DRESSNER 
69.02 RE: 174 St. 

Flushing 65. N.Y. 

MERITAPE 
Low Cost Hi quality Retard 

bogas To Penen 

DELAY DEVICE 
Patent No. 2.737.601 

Morgan E. 1LJ/nhon. Los Ing,l.-.s, Calif. 
(Assigned to Hughes ,lit-craft Co.) 

This invention is based on a simple yet 
little known principle. When forward current 
through a junction diode is suddenly reversed. 
the diode does not block immediately. Con- 
siderable current flows in the reverse direction 
for a short time. This interval is between .05 
and 100 psec, depending upon the values of 
the original current and the reverse voltage. 

The basic circuit is shown at (a) in the 
figure. A steady potential biases the junction 
in a forward direction. The variable voltage 
source supplies reverse potential great enough 
to overcome the forward voltage. Output from 
the diode is differentiated. 

Waveform (b) shows the output current 
from the diode. At Tl a steady forward flow 
occurs through the junction. When the re- 
verse voltage appears (T2), a large reverse 
current results. This remains for a short 
time, then decays rapidly to nearly zero. The 
rapid drop occurs when all holes have re- 
turned to the junction area, since they meet 
it high impedance in a P region. After dif- 
ferentiation. the waveform appears as in (c). 
By limiting the pulses and eliminating the 
negative one (with a rectifier) only the two 
positive pulses remain (d). The delay period 
TI -T3 may be controlled by varying the 
biasing potential and the reverse voltage. 

TAPE RERECORDING 
Patent No. 2,738.383 

Robert Herr and Reynolds .Marchant. St Paul, 
Minn. (Assigned to Minnesota Alining Re A/Jg. Co.) 

This invention discloses a method for trans- 
ferring a magnetic record from one tape to 
another. It is necessary only to have the 
tapes in contact while both are subjected to 
magnetic, mechanical or thermal strains. This 
strain or "idealizing" disturbance may be 
vibration, X- radiation, electrostatic field or 
magnetic field. The diagram shows a preferred 
form of the invention. 

The two tapes, the master and the duplicate, 
are moved by pulleys while in close contact 
around the outer surface of a drum. As they 
move, they come within the field of an ne 
electromagnet. The magnet pole is shaped 
so that the field strength diminishes as the 
tapes move away. The field is concentrated 
only where the tapes are in contact. 
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i ¡t 'i COMPOSITION y RESISTORS 

Meet all MIL -R -11A require- 
ments. Rated at 70C rather 
than 40C. Available in 'A, 1, 
and 2 -watt sizes in all stand- 
ard RETMA values. 

BROWN DEVILS 
RESISTORS 

Vitreous - enam- 
eled. In 5, 10, and 
20 -watt sizes. 

TYPE AB 
POTENTIOMETERS 

Resistance material 
is solid - molded, 
noise -free. Rated at 
2 watts. 

FR -7,5 FUSE 

RESISTOR 

For easy replace. 
ment in all televi 
sion receivers. 1'A' 
Tinned wire leads. 

WRITE FOR 
STOCK CATALOG 

Ve Rifiti uRit% 

OO biMO AT G 
DEPENDABLE 

RESISTANCE UNITS 

Eliminate call -backs due to 
faulty replacements. Use 

Ohmite components. 

AXIAL -LEAD RESISTORS 
Vitreons-enameled, power - 
type units designed to with- 
stand high temperatures. 

10 WATT SIZE 

1-3/4' x 13/32' 

OHMITE MANUFACTURING CO. 

3646 Howard Street, Skokie, Illinois 
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PATENTS (Continued) 

To preserve the master recording, this tape 
should have high coercive force. This assures 
that the master will not be demagnetized by 
the idealizing field. Both tapes should have 
high remanence so they will retain their mag- 
netic strength. In practice, the master may 
suffer a loss of only % db or less during the 
first rerecording. There is no further loss. 

Rerecording may be done at 10 inches per 
second when the idealizing field is 600 cycles. 

AUTOMATIC ZERO -SETTING 
Patent No. 2,734,949 

Clifford E. Derry. Alradena, Calif. (Assigned ro 
Consolidated Engineering Corp., Pasadena. Calif.) 

In a sensitive dc amplifier or meter, the zero 
adjustment must be free of drift and vari- 
ations. This circuit automatically checks the 
zero position at regular intervals: if it is 
off, an adjustment is made. 

The diagram shows one form of the in- 
vention. It is applied to n dc amplifier whose 
balance is to be maintained. The ganged 
switch is operated periodically and auto- 
matically. In the position shown, the input is 

disconnected and the ou put is coupled to a 
converter which changes the dc to ne. This 
is amplified and used to drive a servo motor. 

There should, of course, be no de output 
from the amplifier when the input is discon- 
nected. If there is, the motor controls RI to 
bias the amplifier as required for zero output. 
If the output is zero (as it should be), there 
is no ne to drive the motor. Thus there is no 
variation in R1 and no change in the current 
taken from the battery to bias the amplifier. 

TRANSISTORIZED 
RELAY CIRCUIT 
Patent No. 2,718,613 

Jame. R. Harris. Dorer, N. J. (Assigned to /tell 
Telephone Labs, Inc.) 

Transistors have found useful service in relay 
circuits. Because of high gain and low power 
requirements, the transistor can be used to step 
up a signal and provide sufficient power to 
energize the relay. One problem must be solved. 
A transistor passes some current even in the 
cutoff condition. This static current varies with 
temperature and may be high enough to prevent 
or delay armature release or in extreme cases 
even to operate the relay. This invention solves 
the problem. 

In the schematic a point- contact transistor is 
adapted to trigger service. Resistor R provides 
the necessary feedback. BAI biases the emitter 
to block the transistor. A negative pulse fed to 
the base switches the transistor on while a 
negative pulse to the emitter will switch it off 
again. 

Diode D across the relay winding is a good 
conductor because it is biased in the forward 
direction. Therefore when the collector current 

NEW 

PIoì4' 
High Fidelity 

TUNERS 

Now Feature 

Beacon Tuning* 
and 

Modern Styling 

Plus Advanced Circuit 
Design Features 

FA -5S0 FM -AM TUNER 
with built -in preomp 

*A Pilot Exclusive .. . 

Newly developed tuning indicator 
brings new ease and accuracy to 
FM and AM station selection. 

Pilot Radio Corp. Dept. EK -6 
37 -06 36th St., L.I.C. 1, N.Y. 

Send complete details about new Pilot 
tuners with Beacon Tuning. 

Name 

Address 

City....._.___._._..._.....Zone State 
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THE ALL-PURPOSE 
OSCILLOSCOPE 

(MODEL 983) 

A high gain, wide band scope 
which accurately reproduces 
waveforms comprising o wide 
band of frequencies. 

No scope offers equal ver- 
satility and profit- making pos- 
sibilities. High sensitivity of 15 
millivolts per inch RMS makes it 
ideal for setting resonant traps, sig- 
nal tracing in low level stages, as a 
general null indicator, phase charac- 
teristic measurements, sweep frequency 
visual analysis. At your distributor, or 
write for bulletin- R -36 -A. WESTON 
Electrical Instrument Corporation, 
Newark 5, N. J. A subs %diary 
of Daysirom, Inc. 

WESTON test equipment 

mie 42 
ask the 

"Man -on- the -Roof" 
why he prefers 

S N - 50 
CHIMNEY MOUNT 

SNAP -IN TYPE 
with unique U -Bolt INSTEAD 
OF SCREWS for easy one hand 
"Spintite" fastening. Hot Dip 
Galvanized - 12 Ft. Straps, 
two to a set. Same Unique 
U -Bolts used on Snap -in Wall 
Brackets. Also Available with 
Stainless Steel Banding. 

Write for new DSO catalog 

RIVER 
METAL PRODUCTS CO., INC. 

South River, New Jersey 

pioneer & 
outstanding 
producer of 
finest line 
of antenna 
mounts 

142 

GET MORE WORK 

OUT OF YOUR 

OSCILLOSCOPE! 
Learn to service 
ANY radio or TV 

easier and 
faster! 

Here, in a brand 
new 2nd edition, is 
THE book that really 
shows you how to use 

oscilloscopes i 
Clearly as A -B -C, MODERN 

OSCILLOSCOPES AND THEIR USES tells you 
exactly when, where and how. You learn to locate 
either AM or FM radio or television troubles in 
a jiffy. Even tough realignment jobs are made 
easy. No involved mathematics! Every detail is 
clearly explained -from making connections to 
adjusting circuir components and setting the oscil- 
loscope controls. And you Icarn to analyze pat- 
terns fast and RI(:111 ! 

NEW 2nd EDITION! 
Includes latest data on use of 'scopes in color 

TV. industrial electronics, teaching ... even in 
atomic energy work. Over 400 pages and over 400 
clear pictures. Dozens of pattern photos make 
things doubly cira r. 

PRACTICE 10 DAYS FREE! 
r 

Dept. RE106. RINEHART it CO.. Inc. 
232 Madison Ave.. New York 16. N. Y. 
send new. 2nd edition tir MIOIERN OSCILLO- 
SCOPES AND THEIR USES for IO..l r esamination. 
If I like book. I will then send 86.50 Iplu postage) 
in full payment, or return book vo.tpald and owe you 
nothing. 

Name 

Address sees. 

City. Zone. State 
oCTSlne RS.A.- --PnOe s7.00. cash with order outs 
tIOney back if you return hook in 10 days 

L 

Ì 

PATENTS (Continued) 

is low, relay RY is practically shorted out and 
cannot be energized. 

When the collector current exceeds a pre- 
determined value (chosen higher than the 
maximum expected cutoff flow), there is a large 
voltage drop across RY. This is a reverse bias 
for D which goes to cutoff. Now the full collector 
flow can pass through RY, and its contacts 
close. 

D also has a second useful purpose. It damps 
out transients which could trigger the relay. 

ZERO BEAT INDICATOR 
Patent No 2,715,699 

James :N. Laugher, State College, Pa. (Assigned to 
the United States of America as represented by 

the Secretary of the Nary) 
A zero-beat indicator is used in bridges. 

frequency meters and many other devices. This 
indicator is a neon lamp and is effective from 
25 cycles per second down. Its flashes may be 
counted when the beat is very near zero. 

Each grid of the duo-triode is fed with one 
of the frequencies to be compared. Neon lamp 
NE51 is fed from a de source adjustable at P. 
The voltage is set midway between firing and 
extinction potentials. Therefore a slight increase 

in voltage (as provided by the signal) will 
cause the lamp to fire. A slight decrease will 
extinguish it. 

As the two signals approach zero beat, their 
voltages alternately add and subtract in cathode 
resistor R. This beat voltage is present across 
C where it adds and subtracts from the voltage 
applied to the glow lamp. The beats may be 
counted accurately by watching the lamp. 

Note that C will bypass the signal frequencies 
which are relatively large, but the slow beat 
produces a voltage across it. 

As an alternative, a pentagrid mixer tube 
could be used instead of the double triode. In 
this case signals from the two input sources 
are fed to two separate control grids. Screen 
grids in the tube can supply the necessary B 
plus voltage while shielding the signal grids 
against any interaction between the two. END 

Automation. 
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try 
This 

61`' one 

SIG \AL -SEEKING TUNERS 
In the far reaches of the woods or 

for that picnic with the girl friend, 
some music may be desired. It may be 
available in the car radio but the 
Signal- Seeking Tuner just won't latch 
onto such a weak signal. The automatic 
tuner keeps right on seeking, skipping 
over signals too low to actuate the 
trigger mechanism that shuts it off. 

A remedy is to increase the pickup so 
that enough signal exists to kick the 
seeking mechanism off. Adding metal to 
the antenna is one method. A wire may 
be connected to the tip of the antenna 
and run to the radiator ornament. A 
clip will facilitate attachment to the 
antenna or the wire may be simply 
wrapped around. A piece of fiber or 
wood with a couple of holes in it will 
insulate the added wire from the 
ornament. 

In case nothing else is handy you 
can run the antenna to a nearby fence 
post, tree or other object. In some in- 
stances good results may be obtained 
merely by pushing the wire into the 
soil. The entire ground acts as an an- 
tenna because the tires insulate the 
vehicle from the ground. James A. 
McRoberts 

ADAPTER FOR HEATHKIT AG -9 
The Heathkit AG -9 audio generator 

provides metered outputs from 10 to 
3 my in 8 full -scale ranges. This means 
accurately metered output down to 
about 1 mv. However, much lower volt- 
ages are needed when checking certain 
preamplifiers. I do this by shunting the 
output with a 1,000 -to -1 voltage divider 

81010 JACKS 

CI FELT OJUVt 

BÑ NI1 FLOSS 
299.TIt i( 

OW OUTPUT 

consisting of 299,700- and 300 -ohm 
resistors in series and take the low 
voltage from across the smaller unit. 
The effect of shunting 300,000 ohms 
across the 300 -ohm generator output 
impedance is negligible. 

It is not easy to build the added 
attentuator into the original unit so 
I constructed an adapter that plugs into 
the original output terminal jacks. The 
auxiliary attenuator is mounted in a 
small metal utility box. Insulated 
banana plugs were spaced 54 inch apart 
on one end of the box so they fit into 
the output jacks on the AG -9. I prefer 
shielded cable with phono plugs for 
audio tests so I mounted a double phono 

OCTOBER, 1956 

How the 

"hidden eight -ninths" 

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. 
Excellent salaries prevail. -along with 
extensive training, liberal benefits, 
good working conditions, facilities 
among the finest. 
Stability is assured by a 42 -year 
record of solid growth through di- 

DATA PROCESSING 

ELECTRIC TYPEWRITERS 
TIME EQUIPMENT 

MILITARY PRODUCTS 

versified service to all industry, plus 
government and education. 
Immediate, permanent assignments 
in: Portland, Me., Richmond, Va., 
Syracuse, N. Y., and other desir- 
able locations. 
Liberal relocation expense allowance. 

IBM and Project SAGE offer oppor- 
tunities to challenge your ability: 

FIELD ENGINEERS 

You will be responsible for the per- 
formance, evaluation, reliability test- 
ing, and maintenance of the entire 
system containing the world's larg- 
est computer. 
Requirement: Degree or equivalent 
with emphasis in electronics. 

FIELD ENGINEERING 
TECHNICIANS 

Actual maintenance and component 
analysis. Assume high -level responsi- 
bility. Requirement: Two -year tech- 
nical school training in electronics, 
or equivalent. 
You are invited to "sound out" IBM 
potential by writing, giving details 
of education and experience, to: 
Nelson O. Heyer, IBM, Room 
3111, Military Products Division, 
Kingston, New York. 

IBM 
INTERNATIONAL 
BUS:NESS MACHINES 

CORPORATION 
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GENIAL `:RÁ 
V` 

COMPUTES. PLAYS 

OM_P 

GAMES, "REASONS "! 

MUSIC! 
{OSES 

L e :. :.g' 
Actual 

BUILD IT YOURSELF 
.tt ,.tirai 
.Pedal circuitry of 
ruction Kit . you 
dic:fily. These new ..ln h... 

IlNUe gluer a 
modem oit . 

kit 
!lines 
tiyi with 

and 
t ing 

There 
rod Also a 

on al. There la also g ..iule Ils. computing 
. -Ìine at'l' 

circuits 
Intelligence testing .1 

aelnin }i a. hlna y the 
nand safe-requiring 

nowt. Simple enough 
', Irlele wiring diagrams). 

,::I NUI' Is a rehensive 
. onrut.r : oll problem solving 

WHO ARE OUR 
International Business 
Electric Remington -Rand 
College Barnard College 
tories Los Angeles Public 
Laboratories and thousands 
tomers. 

WHAT COMES 
Each kit conies Co with a 
SlmIle Electric Brains 

Wiring Diagrams. a Beginners 
Coble listing additional 

tels. and Minds and anen 
n,puierx and automation. Playa t a s enll'Iyy rack and 

tray. (liver x400 parts and 

tu. "gym posed on Gentac 

in a few hours! 
01 simple tones plus (ax I Al'. the k:leclrlr Brain ,, pose original tunes n 

circuits are not available 

age! 
I liver li) to the logic 

can lapa! :va :ill 
subtracting. mach aiding, s.100cv la 

d machines, in h 
converter. binary to decimal s., well 

and hink 
you 

clnrs, as well 
ltN llmk.'a actuarial 

heat 
analysis 

are performed by the 34 dlr. 
se p with this kit 
to build -all` tools e with 

my one flashlight batten- 
for a child to build (with 

they are fascinating for 
Introduction to basic 

rireullx. 
CUSTOMERS? 

Machines Westinghouse 
Albert Einstein Medical 

Naval Research Labora- 
Schools Bell Telephone 

of other satisfied cus- 

WITH THE KIT? 
1 page a .rimantai manual 

l anti How to Make Them). 
Manual. GENIAL' Study 

readings in computer funds. 
`Machines a 200 text 

plus a dix ar'.a 
ppllastic parte x Ì 
components. 

Nee WRIST RADIO 
Weight: 2.5 or. 

ll 
MG 1 

e 1 tl provide awe. 
selectivity 

moderate 
signal 

It an. 
tenna areas, tl- 

In required 
25 

mills 
`e Alxa re of elles 

Complete from a broadcast station 
of average power. `('.call 

$ygss be obta 
reception over 

r35 
miles with the use of a 

wire fret A Inches to 3 feet. The use of transistors 
make il a rugged device not subjected to tube hnak- 

ag.'. hugged high dual( lv...amponeno, are u sed through. 
out. Normally the transistor will not havre to he 
replaced for the life of the instrument. Extreme econ- 

+f operation is o ained through the use of special 
circuitry requiring a ' low t, thus prolonging 
the life Of th er .Ils. cThe small else makes It 
easily 

` fitsr 
untier'It 

ine sÌ be of a 
on wrist 

worn 
shirt pocket. 

n. the w e 

FEATURES SPECIFICATIONS 
Two 

upled amplifier lRler 
No whistles regenera. 
live circuit 
Light weight -2.5 

es total 
Rotten' Ille -100 
hou 
Stdllless steel expert. 
shIn wrist hand 
High quality hearing 
aid r. iver 
Printed circuitry 
throughout 
Rugged Plastic ease 
No Wbe replacement 
tus 

or breakage 
Long life transistors 
Extreme e ,m my of 
m, radian 

Rand 55li 101) Sc Senxlllvin- 
-00 microvolts to meter Output- 
2. 2.5 nl 

current drain 4.s mllll- 
Bette, voltage-0 volts 
Weight----2.5 ounces. tnclud- 

Ing batteries 
Sine - 204" dong x ia4" 
/motarde 

B 
thick 

lack 
I RE Amplifier and detector 

transistor 
2 Audio amplifier transistors 
5 Mercury cella (General On 

Bette, Type 625 or Ev.r- 
adv Tyne E$251 est, e 

t 'rame 
nl.l 

+Ply house 
your 

dealer 

ROBOTS AND NERVE ANALOGS 
OUR ROBOT, Machina Speeulatrlx. the Robot Turtle. 
is light anti touch sensitive. When it is hungry it 

light. goes toward 
idlinllnito aw 0 fr n n from 

something fesr.l by Dr. watter Gey m it. lgn 
Walter l "TI.. Liv in Brain "). It operates off x Re 

lls, Complete plans and blueprints $5.00 
NERVE ANALOG. Duplicates the electric hasts of ve 
action. Roth Analog and Ilotan designed "for 

lvehoh$ty and lo . .,I,.,', w" lt..u.,m.tralorx 
of artloo ,' 

, 

IA..... as 
aviour 

possible with . . roua.' p tills. 
arts Itst. wh,, f.00 

Oliver Garfield Co.. . 
RE 106 

12$ Lexington avenue. w York IS. New York 
Please sand n GENIAL' rKIT postpaid $10.05 

add 
me a 

$2.00 for outside 
United RStates,,. 

Please senti me WRIST RADIO $29.115 Postpaid. 
Please send me Plans & Blueprints of Robot. $5 

Postpaid. lease send me Blueprints of Nerve Analog. $1 
Postpaid. 

Name and Ad,reas are attached. 
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jack on the other end of the box and 
connected the resistors as shown. When 
the adapter is in use, I can take the 
direct output of 1 /1,000 of the voltage 
indicated by the main attentuator and 
the meter. 

The accuracy of the low output 
depends on how well the resistors are 
matched in proportion. I used ordinary 
14 -watt units within about 3rk of the 
desired values. The exact values are 
not important but they should be 
checked by applying around 250 volts 
across the two in series and padding 
one or the other until the voltage across 
the smaller is exactly 1 /1,000 of the 
total. Alfred Olsen 

NOVEL TRANSISTOR MOUNT 

Old tube bases make sturdy protec- 
tive plug -in mountings for the tran- 
sistors that are used frequently in ex- 
perimental circuits. The large -size base 
as used on the old 45's and 80's have 
room for fuses on the outside as shown 
in the photograph. 

Use 4 -40 machine screws in the bake- 
lite shell for terminals. Connect them 
to the base pins and clamp the tran- 

sistor leads under nuts without solder- 
ing. Slip a length of spaghetti tubing 
over the base (center) lead to prevent 
shorting and then bend the leads so 
the transistor hangs neatly and safely 
inside. Devise a standard base wiring 
diagram and use different pins for the 
collectors of n -p -n and p -n -p types. 

You can mount more than one tran- 
sistor in a single base. A pair of 
CK722's in a 6 -pin base replaced a type 
19 tube in an old battery receiver that 
we converted. -Albert H. Taylor 

SOLDERING HINT 

Ever ruin a transistor or other expen- 
sive component by overheating its leads 
when soldering it into a circuit? Well, 
I have only once too often! To elim- 
inate this difficulty and speed solder- 
ing, I hammer my solder flat before 
bringing it into contact with the joint 
to be soldered. This permits the solder 

to melt more readily, thus reducing 
the time the iron need be held in con- 
tact with the joint. This hint works 
equally well with both solid and rosin - 
core roll solder.-John A. Comstock 

LOOK BOR THIS RACK 
at your Jobber .. . 

gl`:1ö `<t 
01011 ppa 

-. ¿,aJ 10u PM 

f, Phlr ?641+ srr 
its.'1w 

In this rack you will find 
The Biggest Service Help 
The Largest Value 
In These Perfect Partners 

Dave Rice's Official Pricing Dige,1 
-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 tases. 51/2x81/2 
-50 sets of triplicate orders - 
carbons bound in. 

ELECTRONIC PUBLISHING CO. INC. 
150 North Wa.irr Dove Choage 6, filmen 
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NOVELTY BLINKER 
Two neon lamps that blink on and 

off will delight children when used as 
the eyes of a Santa Claus, jack -o'- 
lantern or any similar toy. They can 
also be used in making eye -catching 
window displays. The circuit is a form 
of gas -tube multivibrator using a pair 

of NE -2 or NE -51 neon lamps operating 
from a supply delivering 90 to 150 
volts dc. This voltage can be supplied 
from inexpensive batteries or a small 
line- operated power supply. The flash- 
ing rate can be adjusted as desired by 
varying the value of the capacitor. - 
Irving Barditch 

TEST FOR HOT CHASSIS 
Did you ever slide your finger tips 

or the back of your hand or your arm 
lightly over the surface of the cabinet 
or chassis of a connected acdc radio 
and feel the very rapid vibrations as 
the skin was rubbing over the surface? 
You were feeling the alternating pulsa- 
tions of the house current because the 
chassis was on the hot side of the line. 
The vibrations can no longer be felt 
when the power plug is reversed in the 
outlet, thus putting the chassis on the 
grounded side of the line. I have noticed 
this effect many times but it has just 
recently occurred to me to use it as a 
quick test for a hot chassis. This effect 
is more pronounced in some radios than 
in others, and the skin on the back of 
the hand or on the arm is usually more 
sensitive than the finger tips. If you 
can feel the vibrations, you can use 
this trick as a reliable test for a hot 
chassis. It is sometimes desired to make 
a quick hot -chassis test when con- 
necting other pieces of ac equipment to 
ac dc radios. For example, when using 
an ac dc radio as a tuner with a hi -fi 
amplifier, or when feeding the tuns l' 

of one radio into the amplifier of an 
other radio, etc. -Arthur Trauffer 

FUSING TRANSISTORS 
The resistance of a fuse protecting 

class -B transistors can cause distortion 
if the drop across it, as current 

SGIN I 

Kul 

increases, affects bias as well as col- 
lector voltage. Lower idle current can 
be used if the bias bleeder, whose 
resistance limits the base -to- emitter 
current, is fed from ahead of the fuse 
as shown in the diagram. Albert H. 
Taylor 
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5 Core Solder 

3AS 3iwYt sw.... -..r.. M g. wr,A( 

bagel 
DU02t 

pnam¢! 

deDueay 

Quality Endorsed Product of the B.I.C. Group Multicore Sales Corp., Dept R 3B$' Port Washington. N Y 

SHOOT TV TROUBLE 

FAST! 
With H. G. Cisin's Copyrighted RAPID 
"TV TROUBLE SHOOTING METHOD" 

guaranteed 
N 
No I IOI:P Nil 11.,111 

1A iPOI :'.l 107I%l, ,1I inUll 

It's all in this book 
Nothing more to Pay - Nothing else to Buy 

nhul a.t lru U, Iut,.d them a 
l 

', pi, 01c r. 
-i' ra.er and IT -.maul truuhhs and I,.. 

r,nyrin Mod I -tbod you know EXAI I l e 

trp b) 
IIEI'KS. 

. IMPORTA IIIINARY CHEZ 
II INSTRUMEN 

ALSO RUM) 
IC: inIWL' . dptlrr i -I :. PI 'fib., 

oII.. . ALL EXPLAINED IN SIMPLE LANGUAGE. 
PERFORMED WITHOUT INSTRUMENTS MANY 
CHECKS USE THE PICTURE TURF AS A 0UIDF 

ul 
ll:n 

kidding 1ú~h1, Wid TV positions. His ken, p,rn hre are etolb,lled In tIda remarkable new 
TIIIII'ItI.E SIInMT!S(: ?IITTIIr5U. 
Guaranteed. Money Back in 5 Days if Not Satisfied' 
ABSOLUTELY FREE with each or 
der: II. G. ('lin', t 1 book "TV i RADIO TUBE tSUBSTITUTION 
GUIDE." Ciels din,I replacement+ l 
met lord pientre tube:. u.. lo '.t valuable 

sleinc aid! ACT NOW cla lath 
boula poaptid at C0,1 or only faun - RUSH COUPON NOW! 

H. G. CISIN. CONSULTING ENGINEER. 
Amaçansett. N.Y. (Dept. E 40) 
Enelu,rd find $1. Rush broth books. 

Nann 

Addr..... 
('Hr _Zone _._.__state .. 

"Hey, Sam. This guy wants 
to know where's the nearest 

place he can find 
JENSEN NEEDLES." 
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1111 th Edil RADIO 
1u.dGoukl 

truly a one-volume library 
of radio information! 

a multitude of new equipment shown ... 
detailed "HOW -TO- BUILD" data .. 
extensive simplified theory .. . 

Its 766 pages contain more - much more - than in any other publication of its kind! 

POWER SUPPLIES 
TEST EQUIPMENT 
V.T. PRINCIPLES 
SEMI- CONDUCTORS 
V.T. AMPLIFIERS 
FM TRANSMISSION 
MOBILE EQUIPMENT 

D -C E A -C CIRCUITS 
TRANSMITTER DESIGN 
TRANSMITTER KEYING 
WORKSHOP PRACTICES 
TRANSMITTER CONSTR. 
R -F V.T. AMPLIFIERS 
S.S.B. TRANSMISSION 
AMPLITUDE MODULATION 

RECEIVING EQUIPMENT 
TV E BC INTERFERENCE 
SPECIAL V.T. CIRCUITS 
RECEIVER FUNDAMENTALS 
ANTENNAS, H -F, 

U -H -F & BEAMS 
SPEECH B AM EQUIPMENT 

$750 in U.S.A. 
Plus soles lox 

BUY FROM YOUR FAVORITE DISTRIBUTOR 
at above price or odd 10 % on direct mail orders to: 

EDITORS and ENGINEERS, Ltd. 
S U M M E R L A N D 3 C A L I F O R N I A 

BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE. N.J. 

LEARN 

ALL NEW 
BIGGER THAN EVER! 

-I 
ttttluUC. 14nJtt Int 

EE 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Ve ns and Non -V -Gr t prat "ma] training 
in fop opportunity /tilde. Prepare now for a better ioli 
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 
Ilefriorration and Electric Appliances can be included. 

FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No obligation and 

No Saksmen Will Call. Act NOW. 
S. W. Cooke. Resident A TECHNICAL TRADE 

COYN E I "E ishM IseOPERATED 
500 B. Pawns. Chicago 

COOKE, Pres. 
COYNE Electrical School 
500 S. Paulina St.. Chicago 12, III. Dept. 76-11H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY- ELECTRONICS 

Complete 

ELECTRONICS 

NAME 

ADDRESS 

CITY t- 
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TATE J 

Catalog No. 65 
Here's everything in Industrial 

Electronics, High Fidelity, 
Radio, TV and Amateur 

Equipment Write 
today 

I1iWARIÇ 
ELECTRIC COMPANY 

Mail Order Division ... Dept. RE -I0 

223 W. Madison St., Chicago 6, Illinois 

4736 W. Century Blvd., Inglewood, Calif. 

TRY THIS ONE (Continued) 

JEWELERS' SAW 
The photo of the pin vise holding a 

jewelers' saw blade illustrates how to 
use this fine saw in difficult locations. 
The frame for these saws may not 
permit the blade to be used in tight 
places such as on small model work. 
Clamping in the pin vise is preferable 
to the hand holding sometimes prac- 
ticed and offers less danger of bending 
and subsequent breakage. 

Only a short length of the saw blade 
protrudes from the pin vise. A longer 

length invites bending. Jewelers' saws 
should be pulled to the user on the cut- 
ting stroke rather than pushed as in 
hacksaw practice. 

The neighborhood jeweler will be 
pleased to give you broken blades which 
can be used in the pin vise or hand 
held. A half blade length is almost 
useless to him but you can use it as a 
jig saw with a minimum width of saw 
cut in the material. -Alfred Roberta 

RELAY OPERATING KINK 
Try using an incandescent lamp 

instead of a resistor in series with the 
coil when operating a relay on higher 
than rated coil voltage. The surge cur- 
rent of the cold lamp operates the relay 
very smartly and the smaller hot cur- 
rent holds it. The holding current can 
be less than would close the relay, if 
the lamp has a second or two to cool 
between opening and reclosing. 

A certain 12 -volt, 80 -ohm relay in 
series with a 120 -volt 15 -watt lamp on 
112 volts do can be reclosed imme- 
diately, but a 7 -watt lamp operates it 
satisfactorily only if it is not reclosed 
too quickly.-A. H. Taylor END 

A -1 

TELEVISION 
REP IR5 

,!/aL,"/ext y 
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People 

Mike Redmund, 
distributor sales 
manager of Jensen 
Industries, Forest 
Park, Ill., was pro- 
moted to the posi- 
tion of vice presi- 
dent in charge of 
sales. 

J. Wayne Cargile 
joined United Cat- 
alog Publishers, 
Inc., New York. He 
will act as Midwest 
district manager 
with headquarters 
in the newly estab- 
lished branch in 
Chicago. He comes to the Company 
from Permo, Inc., where he had held 
the position of distributor sales man- 
ager. 

Ernest B. Mull - 
ings was promoted 
to assistant adver- 
tising manager of 
the Heath Co., Ben- 
ton Harbor, Mich. 
He was formerly 
responsible for 
copy preparation 
for all Heath advertising. 

Wm. R. Anton was appointed sales 
and advertising manager of Permo, 
Inc., Chicago, in charge of promo- 

L. J. Battaglia 
was appointed 
manager of the 
Marketing Depart- 
ment of the RCA 
Components Divi- 
sion. He was for- 
merly manager of 
equipment and 
parts marketing. 

Thomas H. Moss, 
jobber sales man- 
ager of Turner Co., 
Cedar Rapids, Io- 
wa, was given ad- 
ditional responsi- 
bilities by his ap- 
pointment as gen- 
eral sales manager 
of the company. 

Walter Clements, 
sales engineer of 
Littelfuse Inc., Des 
Plaines, Ill., was 
promoted to the 
position of jobber 
sales manager. 

OCTOBER, 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 
your own home. If you like it, keep it and 
we bill you at only $3.75 -each for a book 
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 
Moeller, 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. 

THESE BOOKS SET FOR 

MAINTAINING HI-FI EQUIPMENT. By Joseph 
Marshall - RADIO -ELECTRONICS widely -read 
hi -fi authority teaches you the techniques need- 
ed to 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 maintain his own 
equipment. 

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 -Riche -d Dorf AUDIO HINTS 
THE AUDIO DATA BOOK -H. A. Hartley CONSTRUCTING AUDIO AMPLIFIERS 
LOUDSPEAKER ENCLOSURES LOUDSPEAKERS -AND SPEAKER SYSTEMS 
THE GOLDEN EAR -Joseph Marshall -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 u 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 and stimulating 
hi -fi books published. 

MAIL THIS NO -RISK COUPON TODAY 
GERNSBACK LIBRARY, INC. 
154 West 14th Street, New York Il, N.Y. 

Itrinx ,e up-to -date a member of the Gernsback 
Audio -Huh F`delily Lil,rary. Enter my et rollment 
and seal me he hooka tor Dooki checked below for a 

FREE 10 -.lay Inspection. 
BASIC AUDIO COURSE $3.75 (Retail value $5.00 
MAINTAINING Ill -Fl EQUIPMENT $3.75 (Retail value. 

NAME 

understand you will bill me if I a not return tin. 
I,a,M, g, after the lll.day Inspection Period. I agree 
to accept at least four hooka. 

f-Enroll e in the Gernsback Audio-flitch Fidel i,> 
Library: helinb,g with the next book published. 

.na me more in4 rmation about the Comeback Audio. 
nigh Fidelity Library. 

1 Please print) 

STREET 

CITY STATE 
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NOW! 
Step ahead faster 

as an 

INDUSTRIAL 

ELECTRONICS 

TECHNICIAN 

Turn your experience info a w 
big, new beffer- paying career! 
Wiy by day industrial plant- are Gelding more 
electronic devices - fur sorting, counting, 
checking almost any control job you can name. 
Cash in on industry's great need for men who 
can keep these devices in top working order. 
Make more money, feel more secure, doing work 
that is second nature to you. With what you 
already know about electronics you have a long 
head start in n field just beginning to boom. 
GET INTO IT It1OHT NOW with the help of 

PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 

No long sessions on math 
or theory! These 4 prac- 
tical volumes show you 
how to keep the plant's 
electronic equipment work - 
ing,how to locate anti 
correct tube and circuit 
troubles ... how to install. 
service, and maintain even 
brand new equipment 
without being stumped by 
new circuits. 
FREE TRIAL -EASY TERMS! 

r 

113011 
tpü 112 illus.,: 

iChute's 
n nu 

tt lller'" Mainte- 
Manual of 

Electronic Con- 
trol 

Ntarku, A 7.1tun's 
dHandbook 

or 
ustrial Electron- 

ics Circuits 
l 

l 

rem ahn,- 
ub" Elnu- res InIds 

try 

McCrawNill Book Co.. Dept. EE 10 
321 W. slat St.. N.Y.C. 3e 

ime 
Practical Industrial Electronics Library 

days' examination on ((PP oval. In IO davo 
Ipsend 52.Sii. then 3.1111 a month until $22.511 

a1.1. (A saving of 53.501 under the regular price 
f $27.00.1 Otherwise 1 will return books postpaid 

(Print) 
Name 

Address 

City Zone State 
Company 

Position DE-10 
For price and term. tside O.B. writ 

McGraw -Hill Intl.. N.Y.C. 

ATTENTION 
SERVICE DEALERS 

Increase Service Income 

Decrease Operating Cost 

.. . SAVE CUSTOMERS 

WITH 

THIS 

AMAZING 
LOW COST 

PORTABLE 

NEW ECONOMY 

CRT 200 
SPOTS THE TROUBLE t CORRECTS IT IN A FEW MINUTES 

NOW 

$3995 

The unique, portable CRT 200 
tests and restores emission, 
stops leakage, finds and re. 
pairs interelement shorts 
and open circuits. Life -test 
checks gas content and re. 

dicts remaining useful life. 
This portable cathode re- 
juvenator tester does the 
entire job in a few minutes 
right in the home without 
removing tube from set. 

AVAILABLE AT ALL "ALMO' STORES 

RADIO CO. 
509 ARCH ST., DOWNTOWN, PHILA. 

Branches: West and Northeast Phila. 

Camden, N. J. Trenton, N.J. Atlantic City, N. I. 

Norristown, Po. Wilmington, Del. Snlisbury, Md. 

Always mention you saw if in 

RADIO -ELECTRONICS 
When answering ads 

The newest hobby under the sun! 

BUILD TNIS 
SOLAR POWERED 

RADIO 
and many other sun - powered electronic, 

electrical and photometric devices featuring 
International Rectifier Corporation SUN BATTERIES! 

Everyone -from the beginner with a basic understanding of eleclncal work to the experienced pro- 
Iess.onal engineer- can build this yod el-she portable radio- powered by the sun! No batteries 

not even an On'Ott swath. All you need n sunshine! The basis for this radio if the International 
BIM Sun Battery. This unit is a scientific. accurate. precision -nude photovoltaic instrument that 
directly converts light into electrical energy This radio is just one of many devices you can build 
powered by solar energy You have read about this new field of science Be are -y t.- t.et n 

this newest hobby. Put the sun to work for you! 

THIS NEW BOOK TELLS YOU ALL ABOUT SUN BATTERIES - PHOTO- 

$ CELLS -AND HOW TO USE THEM. Packed with ineormalion and 

applications. this illustrated book shows wiring, diagrams and 
plans- every dried necessary to build many interesting devices 

THIS IS THE FAMOUS 112M SUN BATTERY 

YOU'VE READ ABOUT. Widely used in expert. 

moms, this unit in bright sunlight 110.000 

It. candles) will deliver 2 milliamperes at 

250 millivolts under optimum conditions: will 

last indefinitely with proper care. A 02.50 

value for only $1.50 
I-. 

14 t,nl 
FREE 

Compkte plans for building 
this radio. At your elec- 
tronic parts distributor. 

GET THE 62M SUN BATTERY AND ALL OTHER 

COMPONENTS REQUIRED AT LEADING ELEC- 

TRONIC PARTS DISTRIBUTORS EVERYWHERE. 

If your favorite distributor doesn't feature 

the B2M Sun Battery send check or money 

older to 

International Raolitior Corporation 
El Segundo. Ciro..!. 

SPECIAL OFFER, The book and the B2M Sun Battery for only $2.85 at your distributor 

PEOPLE (Continued) 

tion and sales of all products, including 
Fidelitone phonograph needles, acces- 
sories, recording tapes, etc. He will also 
continue in his present capacity as vice 
president and general manager of Fi- 
delitone, Inc., Permo subsidiary. 

Personnel Notes 
Brantz Mayor, former director of 

Olympic Radio and TV, was elected 
president of Unitronics Corp., New 
York City, which was recently approved 
as the new corporate name of Olympic 
Radio & TV, Inc. Brantz will coordi- 
nate and administer the policies of the 
three Unitronic affiliates- Olympic Ra- 
dio & TV, David Bogen Co. and Presto 
Recording Corp. Morris Soben, presi- 
dent of the Olympic Division, was 
elected vice president of Unitronics. 
Lester Bogen will be president of both 
the Bogen and Presto Divisions and a 
vice president of the parent company. 
Lawrence Le Kashman, who joined 
Bogen recently as vice president in 
charge of sales, will also function in 
the same capacity for the Presto Divi- 
sion. George J. Saliba, formerly presi- 
dent of Presto, will be a vice president 
of Presto. 

. Martin F. Bennett, director of RCA 
regional operations since October, 1954, 
was elected vice president- merchandis- 
ing of the company. 

. . Donald H. Stover was appointed 
service coordinator of RETMA. He had 
been service manager of Sentinel Radio 
Corp, 

Robert M. Jackson joined CBS - 
Hytron, Danvers, Mass., as merchan- 
dising coordinator. He comes to the 
company from Insuline Corp. of Amer- 
ica, where he had been advertising 
manager. The company also announced 
the appointment of Dr. Hang C. Lin as 
senior engineer in charge of the semi- 
conductor applications lab. He has had 
wide experience in the transistor field. 

Hugo Sandberg, vice president of 
Oxford Electric Co.., was elected chair- 
man of the speaker section of the 
RETMA Parts Division. 

Fred Rich was appointed sales rep- 
resentative for the New York district 
sales office of Erie Resistor Corp., Erie, 
Pa. He had been in the Sales Service 
Department. 

Samuel J. McDonald, Northeastern 
district manager of distributor sales for 
Sylvania Electric Products, was named 
Eastern regional manager of distributor 
sales of the Electronic Products Sales 
Department with headquarters in New 
York. Jerome R. Steen was appointed 
quality manager- semiconductors for 
Sylvania Electronic Division with head- 
quarters in Woburn, Mass. He was 
previously manager of quality control 
for the Radio & TV Division, Buffalo, 
N. Y. 

Maj. Gen. Raymond C. Maude, 
former commander of the Air Force 
Cambridge Research Center, joined 
Allan B. Du Mont Labs, Clifton, N. J., 
as assistant to Dr. Thomas T. Gold- 
smith, Jr., vice president -government 
and research. END 
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SENSATIONAL 

Ere/wive otAriQMí,/At...UNHEARD OF SAVINGS I 
ALL BRAND NEW FACTORY SEALED 

ySYLY 
TEST EQUIPMENT shesealed 

ets 

LIMITED QUANTITIES! ACT NOW! 
Radio-TY Service Men - Industry - Laboratories 
This is your once in a-lifelime opportunity to acquire 
the world's finest test equipment at a fraction of its 

original cost. 

GUARANTEED Brand new in original Sylvania factory 
cartons, complete with detailed instruction 
Look at the amazing savings! 

Never Before! Never Again! Such 
Type 620 SYLVANIA Type 303 SYLVANIA 

TUBE TESTER VTVM POLYMETER 

New, portable tube tester tests all 
common receiving tubes, transmit- 
ting and industrial tubes, regard- 
less of basing - also "600 ma" 
series string television tubes. In- 
line controls speed efficiency. 
Reads shorts and leakage directly 
in ohms - easy -to -read roll chart - gas test - easy switching or 
all tube hases. Best dollar buy. 
Regular Prim: 3119.::0. 

NOW ONLY $8950 

Type 301 SYLVANIA 

VTVM POLYMETER r 
The ultimate in its price range - 
multi-purpose meter combining 
high accuracy with functional, 
smart styling to give "quick read- 
ings" under all conditions of am- 
bient lighting. Measures AC and 
DC volts, and ohms over 6 ranges. 
Regular Price: $51.50. 

Features an inherently stable circuit 
from use of 2 Type 7N7 tubes in Syl- 
vania- patented circuit. 1 Ma. meter 
movement, 6 AC and DC ranges read up 
to 1,000 volts and up to 30,000 volts 
DC with Sylvania Type 225 Voltage 
Multiplier Probe. Resistance measure- 
ments to 10,000 meg. True peak -to- 
peak readings up to 2,800 volts. 17 meg. 
input impedance. Illuminated meter and 
screw -on connectors. Shielded AC lead 
provides AC measurements from 20 
cps. to 20.000 cps. with 2.7 meg. im- 
pedance. Measures DC current up to 10 
amps. Regular Price: $109.50. 

NOW ONLY $6950 
All Items Subject to 

NOW ONLY $3450 

Type 302 SYLVANIA 

VTVM 
DeLUXE POLYMETER 

4tl 

fi 

- f 
6 AC and DC volt ranges 0 -3, 
10, 30, 100, 300, 1000. 6 peak - 
to -peak volt ranges. 5 RF volt 
ranges from 0 to 300. Ma in 6 
ranges from 0 to 1000. 0 -10 amp. 
DC. Ohms in 6 ranges to 1000 
meg and db measurements in 6 
ranges from -20 db to +61.4 db. 
Features new 7" Sylvania meter 
movement, patented linearity cir- 
cuit, rf probe, high input imped- 
ance, shielded leads. Regular 
Prier: $129.50. 

NOW ONLY $8250 

Type 405 SYLVANIA 

5" SERVICE 
OSCILLOSCOPE 

e; 
e 4:4 

The smallest 5^ 'scope on the 
market ... and the biggest value. 
Identical horizontal and vertical 
amplifiers with frequency response 
within 3 db from 2- 700KC, 300 
Millivolt sensitivity and 2.2 meg. 
input impedance. Linear sweeps 
from 16 to 50 KC. Extremely 
stable sync. Regular Price: 
S129.50. 

NOW ONLY $8250 

Type 403 SYLVANIA 

7" TV SERVICE 

OSCILLOSCOPE 

High quality 7^ instrument with 
identical high -gain dc amplifiers 
on horizontal and vertical axes, 
plus advanced features of higher 
priced models of special value for 
TV service. Type 403 permits dc 
signal level measurements and 
phase relationship study. 2 preset 
TV sweeps. Verdtcal sensitivity 10 
millivolts per inch ems. Freq re- 
sponse flat to 500 kc within 2 db. 
Regular Price: $219.50. 

NOW ONLY $15950 

LOW PRICES! 
Type 506 SYLVANIA 

COLORdY DOT GENERATOR 

Extreme sync stability, useful for line- 
arity adjustments, positive gating cir- 
cuit, wide range of dot spacing, practi- 
cal dot size. Hard tube sync circuit and 
special Sylvania output adapter. Ex- 
tremely compact unit. Regular Pelee: 
$129.50. NOW ONLY $69.50 

Type SOI SYLVANIA MARKER GENERATOR 
Provides 2 separate signals for marking 
an oscilloscope trace of response curves. 
Accurate trap adjustment, freq. spotting, 
band width measurement and adjust- 
ment of popular 4.5 mc. intercarrier 
sound circuits. VFO covers 15 to 240 
Inc. range. Regular Price: $129.50. 

NOW ONLY $69.50 

Type 600 SYLVANIA 

LABORATORY TUBE TESTER 
Mutual conductance and emission test. 
Conversion transconductance test. Leak- 
age test directly in megohms, gas test, 
and voltage regulator- thyratron tube 
test. Factory correlated readings, illumi- 
nated meter, roller chart. Regular Price: 
$469.50- NOW ONLY $369.50 

Model 402 SYLVANIA SYNCHROSCOPE 
Continuously variable sweep speed 0.2 
us /in. to 800 us /in. Internal trigger 
generator with rep. rate of 500, 1000, 
2000, 4000 p.p.s. Positive pulse trigger 
output rising to 200 volts peak in 0.3 u 
sec. at amplitude of 100 volts for 3 u 
see. Adjustable output trigger delay 
from 75 before to 25 u sec. after sweep 
start. Fixed sweep trigger delay aí.90 u 
sec. Regular Price: $708.75. 

NOW ONLY $490.00 
Model 402A SYLVANIA SYN(HROSCOPE 
Identical with model 402 but with an 
r -f detector and wide -band amplifier. 
Regular Price: $783.74. 

NOW ONLY $540.00 
Model 402B Regular price $896.25. 

NOW ONLY $602.00 

Type 228 

SYLVANIA (.R T. "i 

TESTING ADAPTER Ç 
Use with any Sylvania tube tester to 
check 85% of picture tube troubles 
without removing tube. Checks electro- 
magnetically deflected types for emis- 
sion. shorts, leakage, and open filaments. 
Regular Price: 67.60. NOW ONLY $5.95 

Type 225 SYLVANIA 

TV HIGH-VOLTAGE PROBE 

In conjunction with Sylvania types 301 
,nid 302 polymeters this probe pemlits 
measurement of DC voltages up to 
i0 AV. Regular Prier: 512.50. 

NOW ONLY $6.95 

Prior Sale... FIRST COME...FIRST SERVED! ORDER TODAY! 

m i na l Radio CORP. 

8S CORTLANDT STREET, NEW YORK 7, N.Y. WOrth 4 -3311 

MAIL ORDERS FILLED 

All Prices F.O.B. New York City. 

Please send full remittance or 25% 

deposit, balance C.O.D. 
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JUST OUT! 

RADIO- TELEVISION 

ELECTRONIC 

DICTIONARY 4® 

by ROOM P MANY 

_2Pzahe4 

RADIO- TELEVISION 

ELECTRONIC 
DICTIONARY 

by Harold P. Manly 

Practical detailed 
definitions of com- 
mon technical 
words and phrases 
used daily in to- 
day's electronic 

world ... in radio- television manufac- 
turing and servicing, broadcasting and 
telecasting, all other divisions of the 
vast communications industry. 
RADIO TRANSMISSION AND RECEPTION 
MONOCHROME AND COLOR TELEVISION 
TRANSISTORS PHOTOELECTRICITY AUDIO 
SYSTEMS HIGH FIDELITY ELECTRICITY AND 
MAGNETISM 

An excellent up -to- the -minute and com- 
plete dictionary. Contains 3200 inter- 
esting definitions of the technical 
words and terms used in all branches 
of electronics. Includes all standard and 
basic material but emphasis is put on 
Television in color and black -and- 
white, on Hi -Fi systems, on Transistors 
and on the more recent aspects of 
sound radio. All words, terms and ab- 
breviations are conveniently arranged 
in one continuous alphabetical order. 
The hundreds of illustrations which 
were made especially for this book help 
greatly to simplify the definitions 
300 PAGES OVER 3200 DEFINITIONS 549 
ILLUSTRATIONS 6 s 9 CLOTH $4.00 

MAIL THIS COUPON TODAY! 

Frederick J. Drake IL Co., Dept. 10 
9 S. Clinton St., Chicago 6, III. 

Please send at once Drake's RADIO - 
TELEVISION ELECTRONIC DICTION - 
\RY, latest edition. Price $4.00. 

Full payment enclosed. Ship C.O.D. 

NAME 

ADDRESS 

CITY STATE 

NOW! 
ANY "99" PARTS 

YOU NEED - 
IMMEDIATELY! 

You can now replace or add any part 
to your XCELITE 99 -PR nut driver. 
screwdriver and reamer roll kit im- 
mediately because your supplier has 
this No. 699 Replacement Kitl It has 
backup stock to supply the hundreds of 
thousands of "99" kits now in use. If 
you've lost a handle -want that new 
1/2" XCELITE 99.39 reamer -need a 

new plastic roll pocket kit -your dis- 
tributor can supply you in a hurry. Ask 
himl 

XCELITE, INCORPORATED 

WHAT THE ABC MEANS TO YOU 
In every issue of RADIO-ELECTRONICS you -er the ABC 
symbol beneath our masthead on the contents page. 
Possibly, you take it for granted, or maybe don't even 
notice it. But to you it is a symbol of integrity. It 
indicates our membership in the Audit Bureau of 
Circulations, a non -profit association which sets up 
net paid circulation standards, and audits and reports 
circulation facts. Thus, when we say our current cir- 
culation is over 184,000. you know that all these read- 
ers buy and pay for RADIO -ELECTRONICS each month 
either through subscriptions or at parts jobbers or 
newsstands. Readers and advertisers are assured that 
all statements are correct and accurate because they 
are checked and verified by the ABC. 

RADIO -ELECTRONICS salutes the .ABC on its 
42nd Anniversary. We are proud to be members. 
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Merchandising and Promotion 
Electro -Voice Inc., Buchanan, Mich., 

developed a new point -of -sale display 

NOW tO WOO 
t NIS 

which enables dealers to demonstrate 
the difference between single and multi - 
speaker high -fidelity reproduction sys- 
tems. 

Wen Products Inc., Chicago, designed 
a new all- purpose display board on 

which its entire power tool line may be 
mounted, including the Quick Hot elec- 
tronic soldering gun and the new %- 
inch power drill. 

Walsco Electronics Corp., Los An- 
geles, is offering service technicians a 
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OPPORTUNITY ADLETS 
Rates -15e per word (including name. address and 
initials) Minimum ad 10 words. Cash must accon 
papy all ads except those placed by accredited agen- 
cies. Discount. 10 °o for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
Dec. must ust reach us before Oct. 15. 1956. 

RADIO -ELECTRONICS, 
154 West 14 St.. New York 11, N. Y. 

'OMI'LETE YOUR 1I1G11 S('l10OI. at home in spar 
1111e with 59- year -old school. Texts furnished. No classes. 

Diploma. Information booklet free. AMERICAN SCHOOL 
Dept. X79, Drexel at 58th, Chicago 37. III. 
HIGH-FIDELITY SPEAKERS REPAIRED. Amprite 
Speaker Service, 70 Vesey St. New York 7, N.Y. 
BA 7 -2580. 

BUY Surplus transmitters, receivers, radar, electronic 
equipment. Direct from Government. List $1. Box 18428S. 
Hartford L Conn. 

OFFICE AUTOMATION: Prepare for the future with 
the only Lange study course instructing application of 
electronic computers to business clerical operations. Free 
Information. [BUSINESS ELECTRONICS. Programming 
[Branch. Box 3330 Rincon Annex. Han Francisco 19, Calif. 
WANTED: Electronics men to qualify for Engineering 
Degrees by comprehensive examination. No courses. Ex- 
cellent employment opportunities waiting. CHAMWELL 
INSTITUTE, IRE -7. Adams, Mass. 

BUSINESS CARDS - Wholesale. Agents Wanted. 
DELCO SERVICE, Box 3315 R. St. Louis 3. Mo. 

RULE OTtlólts WITH THOUGHTS. Incredible power. 
Metal's-10c). DELMAR WISDOM. 846 -850 Sunnyside 
Ave.. Chicago 40. Ill. 
DIAGRAMS FOR REPAIRING RADIOS $1.00. Televi- 
sion $2.00. Give Make. Model. Diagram Service. Box 
672 -RE. Hartford 1. Coon. 

PRE- reonied Tapes, low price recording tape, seces- 
.adles, Catalogue. EFSCO, 270 -R Concord Ave., West 
Ileugpstead, N.Y. 
TRANSISTORIZED F -M KIT $9.95 less transistor. 
EKERAD W, 646 North Fair Oaks, Pasadena. Calif. 
THREE Experimental Transistors: Four Carbon Micro- 
phones; 

n item $1 postpaid. tU All above 23.50. .rrELECT IONIC 
OUTLET. 3 -H Wolcott Ave., Lawrence, Mass. 

JOBS GALORE. Electronic Center of US. Classified ads 
Sunday San Francisco Examiner airmailed $1. ELLS- 
WORTH, Box 6, San Mateo, Calif. 

TUBES-TV. RADIO. TRANSMITTING, AND SPECIAL 
PURPOSE: TYPES ItOl1(11IT. SOLD AND EX- 
CHANGED. Send details to R. E. Gensler W2LNI, 512 
Broadway. N.Y. 12. N.Y. 

ALL MAKES OF ELE('TRICAL INSTRUMENTS AND 
TESTING equipment rewired. I tarelon In nt ruinent 
Co., 128 Lihertv Street. New York, N.Y. 

SKILLFULLY printed stationery builds prestige. Sam- 
ples free. HELLE CO.. 75 East Noel. Madisonville 2, 
Ky. 

REPAIR order, printed. Tags, statements, lettlrheads. 
mr lopes. SanmleA. prices Free. HOWI'RI NT, 723 -1t 
Enlarge. Webster Groves, Mo. 

('Oli t'LETE Teles lsion Sets $11.95. JONES TV. 1115 
Itamhlrr. l'orstoon, Pa. 

RECORDERS. Ill -Fl. Tapes, Wholesale price, Catalogue. 
KAIISTAN, 215 East Math St., New York 28, N.Y. 

III.\I.- . '..51.\TI(' adding machine. Adds (up to 99.999). 
Suktraet.! $2 Postpaid. 51 -LEES, Box 6732 Ills, San 
.\alum . Tasas. 

WANTED: AN /APR 4, other. "AI'It." "TS-". 'IE -" 
AIR' -1, ARC -3, ART -13, Its' -348. rte. Slleruwase P }pllp- 
meu. Esrlytldnc Surplus. Special tubes. Teri Manuals. 
Lab Quality Equipment, Meters. Fast Action, Fair Treat- 
ment. Top Dollar) Littell, Fairhills Box JU, Dayton 9. 
Ohio. 

J.U'.\N TRADE IN121'IISIES, listing mannfurrlring ex- 
Iant.q.. Bea $1 tl.Nv. NIPPON ANNA'. 32u-3rd Ave., 
Box 739, Seattle 4. Wash. 

l'IDIFF:SSIONAL Electronic Project Organs. Timor:, 
Intercoms, Iloistnrnlnters, (nouer,. em.. $1 earl. List 
Free. l'\Itl<S, 1111 NF :. 57t11, l'urtl:uul 13, Oregon. 

\%'ANT a VERY LOW RESONANCE SPEAKER? Ank 
your dealer to dellIonntrate the It:\l'iIN "hi- cumnlianc, -' - 
floating tome. foam -suspension loudspeaker. or unto for 
literature and prie. -. to IIACON ELECTRIC CO., 1201 
Broadway, Now York I. N. Y. 

OVERSEAS lob opportunities. Guaranteed. $1. I\TIF 
SALES, Box 26131. Los Angeles 26, Calif. 

LEAItN WHILE ASLEEP! llelails, complete instructions 
$2. F4uismetion claranteed. ItESE.\I1e'11 ASSOCIATION. 
Itu.x upl 11, Onlaha, Nebr. 

SELL TOIT[ W,\Y TO W'E.\I.TII! 
W'.\NTF:D Surplus Military and l'uuunei-ial Aircraft 
} :lectron!os: IR'- 788... 1- 152... AItN-7 

ARC-3 . transmitters s'iras . . test ... 
quiplutgt . etc. ! WANTED --Electronic Tuns: Broad- 

cast ... ttmtnitt ing ... receiving ... Stagni -I 
Klvsr ru s ... miniature . . s alb -miniature ... rugged - 
hied etc.! TOI' Prices Paid! For Fattest (insets - 
Sell tu Rex! Write or phone description for -,liste 
action. It. L. Sam-r, W'6REX, 1524 S. F51ris Drive, 
Iwo Angeles :15, Cali(. l'Irones: REpublic 5 -0215 . , , 

ltiNtsi.w 1- 3856. 

MONEY made servicing television sets when using special 
Ihgild It.YouraI1 Trouble .shooting tester Irmo old 
television set. $2. STEIU.INl t, 129 West Long Ave., New 
Ca.De. rugs 

T:\l'E It F:. - I IR r F:D )'ODE COURSES. None comparable. 
Free literature. Ta171DCODE. Box 31, Langhunne, l'a. 

Tlt.\ NSISTf)I1 KITS. Free Information. TRANSIT 
ELEI TWIN It 'S. Dux 15 -ES, Alden Manor, Eluunn, N.Y. 

DIAII IIAIIS! Repair Information! Radios-Amplifiers,- 
recorders El. Teti),, trions $1.50. (live make. model- ehas- h.- Norelen- Philipe k Anlpereg tubes in stock) TV 
MILTIE. Box In1EA, Hicksville. N.Y. 
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A Series String 
Tube Filament Checker... 

...by PRECiLsi01- 
b Model SS -10 

battery powered 
with standard 

I pen -lite cells 

has built -in 

pin- straighteners 
for miniature 7 

and 9 pin tubes 
6Só complete 

P 

o 
eluding 

only net batteries 

it QUICK CHECKS .. . 

Receiver Tubes* for Filament Continuity 
TV Picture Tubes for Filament Continuity 
TV and Radio Set Fuse Continuity 
TV Sets for AC Circuit Continuity 
Pilot Lamps (bayonets. screw -base types) 

'Tv, Rodio and Battery Set Types - Octal, 
)octal, Miniature 7 -pin and Novel 9 -pin types. 

You can order this special instrument directly 
from the factory (use coupon below) or buy il 
from your favorite radio ports di butor. 

r 
I PRECISION APPARATUS CO., INC. 
I 70 -31 84th Street, Glendale 27, L. I., N. Y. 

Rush the new PRECISION Series String Tube 
Filament Checker. I enclose 56.50. 
Check Money Order 

Name 

Address 

City _Zone State_ _ 

L 

FIX OLD 

RADIOS 

IN A 

JIFFY! 
Fix 'em 

good as new ... 
without lost time 

or 
needless testing 

Often, it takes more time than its worth to fix old 
radios . but NOT when you own this 31/2- pound, 744 - 
page RADIO TROt'BLESIUIOTF!RS' HANDBOOK! Just 
Ilok up the old make and model. IlandMok tells r actIN 
what is likely to he wrong - shows exactly how to fix it 
No wasted tine. No mastless testing. Glees common trou- 
ble symptoms for over 4,501) old home receiver niMels, 
auto radios and record changers by 202 manufacturers. 
Includes hundreds of pages of old tube and cnnpaent 
data no longer available Omit any other .source. 

CUT SERVICE TIME IN HALF! 
Even beginners can repair old sets which 

might otherwise be thrown away because service 
data is lacking! Handbook more than pays for 
itself first time you use it ! Covers old sets made 
by Airline, Apex, Arvin, Atwater Kent. Belmont. 
Itosch, Brunswick, Clarion, Crosley, Emerson, 
Fads. G -E, Kolster, Majestic, Motorola, Philco, 
Pilot, RCA. Silvertone. Spa rlon. Stromberg 
and dozens more. The only se n g. a guide of its 
kind. 

-b 10 DAY FREE EXAMINATION 
r RINEHART 6 CO.. Inc. Dept. RE -106 

232 Madison Avenue, New York 16, N, Y. 
nn.I.rrI It I"\I n'' ,11n:.t l o 1 1 . I r l l l...lde 1 1 F...e II 

Ikon ...,ni 

11011 

íSO.511 ldu. itn.r'nl... " Ik bill ., 
tuna book promptly :mll,n ii1,1,K. 

pp (SAYE! Send 10.301 with order ad we 
pa` po.l .sane InItay return privilege with mowe. refunded 

J 
Address 

Zone. Slate . 

OUTSIDE U.S.A 1- rice 57.00 cash with order only 
Money back II you return book in 10 days. 

Len y.. a yeut SkeuLd, Buy 

... Out R R L 

... the NEW 
hallicrafters 

Sx_1o1 : Look at These Feature Points! 

Oy 

* 7 ham covers en slide rule 
dial; special 10 Mc. position for 
WWV; coverage of most MARS 
frequencies 

PER MO. * Dual conversion receiver with 
exclusive Hallicrafters 

Just 10°0 Down upper /lower sideband selection 
Cash Price: $395.00 * Tee -notch filter 

Line of Hallicrafter *50:1 ginning knob ratio 
We Carry the Full 
Equipment. Send 

only 
ce1Ì 

Ç 
e0 l.1 11.5 

Dom-tole 
10 III tonal 

t/ 1.0111. R. la 010 lam 
ru0let y tuer III re .e/lkoed 
electo.ut lems .n N III. 

y 
M`etu0uent guarantee 

ghtit Salto. Satchel 
ar lest y Promu. ren.Mkre/ cercles 

. Saninttn a .mer sein s 

fun rear guarantee sn all 
WC. rnanuatmrea eli scent 

* 5 steps of selectivity from 

for Complete Info 500.5,000 cycles 
* Illuminated, dual scale 

S- meter, functioning with 
AVC off * Direct coupled se'ies noise 
limiter for improved operation 

* 14 tubes plus voltage regulator 
and rectifier 

Please Rush Mc: 
Free Catalog. and info on items checked below: 

SX -101 - Other Hallicrafter 
Models - WR L's Xmttr. Series 

,.,. oo ELICToro.s.0 sueet, rroun 

WaíldRlaaca 
LABORATORIES 

PH 2 0277 

,+I, W e0UACw'AY COUNCIL BLUOPS IOWA 

Name. 

Address 

City Cr State J 
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FAMOUS 

EACH! 

OCTOBER 
ÚPfot 

Ib; Rya t 

DOLLAR BUYS 

SOLD ONLY 
BY LEKTRON! 

FREE! ANY $1 ITEM FREE 
WITH EACH $10 ORDER 

PLUS 

free Gift With Every Order! 

1 v bLECTROLYTICS. 
FP I 

Asstd. sixes. Multiples. too. 
8 to 50() mf to 4510. Wt. 3 
lbs. Reg. 415. 

RF,XFMRf 
i COILS. IF. 

coils. chokes. 25 types. Wt. 
3 lbs. Reg. 415. 

Ceramic, type. 
Singles R 

duals. 8 values. Wt. 1'a lb. 
Reg. $12. 

3 GERMANIUMpD'ODES. 
1H34, 1151. Reg. $3.50. 

SO 
TUBULAR CONDENS 

S 
m types: V (5 to 0.5 mf to 

150) V, 

- 

Wt. 2 lbs. Reg. 
412. 

70 STANDARD KNOBS. 
Radio. TV, ppliance. 

lab types. Asstde lors. 
bakellte i plastic. Wt. 2 
lbs. Reg. $9. 

o cs.LoosORÓf for lock. motors. 
2 cond. wimolded plugs. 
Wt. I lb. Reg. 55. 

Ut 
70 

CNNDENSERS. 
ues: all 01 mf t 
1000 V. Silver, Sr,r, too! 
Wt. 1 Ib. Reg. 55. 

S-PC. 
plastic N U DRIVER:I KIT. 

7/32. 1 5;10. 11/32. 
Ait. 7/16" steel socket 
wrenches: plastic rase. Wt. . 
1 Ib. 53.50 value! 

20 HI-QUALITY KNOBS. 
ment types. 

recorder. 
nurled. skirt- 

ed. engraved. Pan Insert 
screws. 

Brass 
t. .a lb. 

Reg. $7. 

70 i boarTERMINAL s. types: 
STRIPS 

20 screw & solder pus. Wt. 
1 lb. Reg. $5. 

AD POPULAR BULBS. 
1.1 to 6V. & 

baronet 151 miniature. 
Wt. t a lb. Reg. $3. 

1 
in 

5-FT.t HOOKUP WIRE 

rvdurs, Insulation. 
s 

nd- 
Ing. _ IN to 24. Wt. 2 lbs. 
Reg. $3.75. 

30 PRECISION RESIS- 
TORS. WW & earboflm. 

311 values: 50 ohms to 1 

meg. 1 . I & 2 w. lrí lot. 
Some 55. Wt. 12 Ib. Reg, 
521. 

SILICON DIODES. 

1x22,ndard 
brand 1x21. 

' 1x2:1, INlos. Reg. 
511.5o. 

5, 
S TUSE SOICKE9TS. 

11- 
prong. Miniature. tats, 
wafers. ZIP-ins.'' moldeds. 
Tube shields. too. Wt. 2 
lbs. Reg. $7. 

O -E PREAM KIT for 
Compl 

magnetic /has' cartridges. 
pans. 

diagram. Less 6S07 I° 8He 
extra,. Wt. 1 lb. Reg. 
$4.50. 

40 MOLD - 

ERS. 0001 
ED 

to 0.1 f 

up to 3090Y. Brown. black 
ni le cased. Wt. 1 Ib. 

Itag $8. 

LBS. NARD 
WARE. 2,,001é y 

Asstd. 
springs. 

brackets. 
Hundreds of Items! Reg. $8. 

IS VOLUME CONTROLS. 
10 TYPES, values to 0.5 

meg. Wt. 1 Ib. Reg. 49. 

TORS. subminiature. 
toot 1/a & tS . 29 values. 
Transistor hnhl,vl.t s, note! 
50 ohms to 4.7 mugs. Reg. 
$7. 

t 
ISO RE unInOpsie,i. °30 

values: 52 Ohms to I meg.. 
2 5''c. t. Wt. 1 llit oo 

Ilex. 519. 

SWITCHES. 115VNIEL 
handle. SPOT. Lug Ieru, . 

Wt. la Ib. Reg. $:3. 

1ASOd COIL hermetically FORMS. 
aleo upes, 
okrllle d 

a 

m lnn 
raal sud 

20 all ies. WI. 
p2 

lbs. 
Reg. $0. 

12 ROTARY SWITCHES. 
Wide 

i 
bakellte & 

commie units. NIultlple 
gangs, too, Wt. 3 lbs. Itag 
514. 

70 RESISTORS. Insulat- 
ed IRC, AII,nRra,llev. 

etc. 5 ohms to In 
' 
as: 

l A 2 : 1rn Á 
Wrt. 1 a M. Reg. $11 

CRYSTALtp RADIO (KIT. 
plete w' pre -drilled' cabinet, 
ge,m:lnlum diode. bodpstirk 
tuner. instructions. Wt. 12 
Ib. Reg. 53. 

IO ' P` LY" 
Pins- 

tic boxes: hinged 
w lock. Hundreds of uses! 

ALL ABOVE ITEMS ONLY 

ONE DOLLAR EACH! 
LEKTRON EXCLUSIVE! 

3 IN 1 
TRANSISTOR 
RADIO KIT 

SUN -POWERED CELL- POWERED OUAL- POWERED 
Pocket radio kit. Highly se iretive. sensitive. 

Sun le volume. Batten' for ,llas.1lght ,fera - tmn operates from 101 V lamp. ,Il Mereury 
Cell for night perat ton- nnlasta regular batteries 5 
times! ALL PARTS MOUNTED . . . ONLY MINUTES TO 
ASSEMBLE! No soldering needed. Pre.drilled styrene 
cabinet. hl gain translater. loom:tick. 
hhie rond., phone Jacks. switch. knob. 
ardware: step.by -step instructions. 'nip 

wt. 1 Ib. 

SPECIALI 4:6" SPEAKER WITH BAFFLE 
xvy. duty agnet: 3.4 ohm voice coll. 51.79 Reg. 55. Only 

Check items wanted. Return entire 
Ed with check or MO. Include suet- 

HOW TO dent postage: excess returned. 
C.O.D. orders. 2S% down. Rated, 

ORDER net 30 days. Print name. address 
and amount money enclosed In 
margin. RE -I0 

oLehEron SpecialEies 
2S GARDENER ST. CHELSEA 50, MASS. 

Visa our salesroom at 131 Everett Ave.. Chelsea. 
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BUSINESS (Continued) 

new wall chart which lists its entire 
line of phono- recorder replacements. 

JFD Manufacturing Co., Brooklyn, 
N. Y., is now shipping its Zip -Kit Ten - 
na -Pak in new cartons which double as 
a merchandising display. 

Sales Statistics 
RETMA reported the retail sale of 

2,868,250 TV sets and 3,391,102 radios 
(exclusive of automobile sets) for the 
first six months of 1956, compared to 
3,202,995 TV sets and 2,429,018 radios 
for the same period last year. The as- 
sociation also reported the manufac- 
turers' sale of 5,152,743 picture tubes 
and 227,656,000 receiving tubes for the 
first six months of 1956 compared with 
4,914,024 picture tubes and 226,502,000 
receiving tubes for the same period in 
1955. 

4,758,603 transistors were sold by 
manufacturers during the first six 
months of 1956, according to a report 
by RETMA. This compares with 1,- 
260,827 for the similar period last year. 

New RETMA statistical service on 
phonograph sales by manufacturers re- 
vealed 975,747 units sold during the 
first five months of 1956. This is a pre- 
liminary figure subject to revision. 

New Plants and Expansions 
('BS- Hytron, Danvers, Mass., opened 

a new 57,000- square -foot warehouse in 
Melrose Park, Ill., to improve service to 
Midwestern distributors of its receiving 
tubes, TV picture tubes and semi-con- 
ductors. 

Erie Resistor Corp., Erie, Pa., is 
building a new technical ceramics plant 
in State College, Pa. 

Triad Transformer Corp., Venice, 
Calif., recently opened its third plant. 

Shown are Triad executives (from left 
to right) Allan E. Whalgren, secre- 
tary- treasurer; O. D. Perry, executive 
vice president; Ralph Seiler, industrial 
sales manager; L. W. Howard, presi- 
dent, and T. P. Walker, vice president, 
looking on as Jean Morehead, "Miss 
Triad," cuts the ribbon opening the 
new plant. 

Sylvania Electric Products opened a 
new 87,000- square -foot warehouse and 
sales office in Los Angeles. The com- 
pany also moved the district sales 
group of the Parts Division from Union 
City to Teterboro, N. J. 

New 
heavyweight 
champion! 

SX -101, $39500 ° p tie 

Hallicrafters new SX -101 receiver 

employs heaviest chassis in industry 

... incorporates V.F.O. feature *... 
has 2000° disc logging counter. 
It's all amateur -and as rugged as they 
come! Hallicrafters presents the complete 
answer to ham reception, with every essen- 
tial needed for today and for the future. 

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

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

PLUS: Band in use individually illuminated 
...built -in crystal calibrator...antenna 
trimmer...dual conversion ... full gear drive 
from tuning knob to gang condensers... five 
steps of selectivity from 500 -5000 cycles... 
sensitivity -less than 1 microvolt on all 
bands... direct coupled series noise limiter... 
50 to 1 tuning knob ratio ...and many more. 
For full specifications see it at your Radio 
Parts Supplier today! 

FROM 

allitraftern 
WHEBETHEBEST/DEA3JN 

COMMUNLCATIONSARE BORN 

EXPORT SALES: Philips Export Co. 
100 East 42nd Street, New York 17, New York 

RADIO -ELECTRONICS 
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BUSINESS (Continued) 

Littelfuse, Inc., Des Plaines, Ill., is 
expanding its present factory and main 
office in that city. Thomas M. Blake 
(left), Littelfuse president, and Jack 
D. Hughes, executive vice president, are 
shown looking at plans. 

Tung -Sol. Electric Inc. acquired a 
new 35,000 -square -foot warehouse in 
Irvington, N. J. 

Weston Electrical Instrument Corp. 
opened a new branch sales office and 
warehouse in Los Angeles. 

Federal Telecommunication Labora- 
tories, Nutley, N. J., plans expansion 
including the erection of a new build- 
ing in the San Fernando Valley, Calif., 
and a new laboratory and office build- 
ing in Nutley, N. J. 

Mergers and Acquisitions 
Amphenol Electronics Corp., Chicago, 

purchased the assets of Exact Metal 
Specialties Co., Chicago screw machine 
firm. 

Utrad Corp., Huntington, Ind., was 
established as a new manufacturing 
firm to continue the operation of the 
Transformer Division of Utah Radio 
Products. Personnel is essentially the 
same as the former Utah Transformer 
operation, and Utrad has purchased all 
the machinery, equipment, engineering 
data, etc. from Utah. 

Federal Telephone & Radio Co., Clif- 
ton, N. J., acquired certain assets of a 
subsidiary of Electronics Specialty Co., 
Los Angeles, including a line of high - 
quality precision electronic instru- 
ments. The operation will be merged 
with Federal's Instrument Division in 
Clifton, N. J. 

Business Briefs 
Cornell- Dubilier, South Plainfield, 

N. J., recently awarded Allied Radio 
Corp., Chicago, a plaque for handling 

its line for 35 years. Octave Blake 
(right), president of Cornell -Dubilier, 
made presentation to A. D. Davis, pres- 
ident of Allied. END 

OCTOBER, 956 

more 
Cannon lines 

now available 
at jobbers' 

shelves! 

Write for ICC 

and MC catalogs TODAY! 

Twenty pages of 
information on 14 

different lines of 
Cannon connectors. 
including list prices 
on more than 850 
individual items. 
130 illustrations. 

Audio. military, general industrial. 
Get your copies... NOW! 

CA 

AN3108B Plug AN3102A receptacle 

AN (Air Forte -Navy) Serifs Connectors 

Proved in military service. World -wide 
standard. Lightweight. Uniform in 
quality. Interchangeable inserts. 

Threaded coupling nut. Rapid 
and easy disconnect. Cable 

clamps and other 
accessories. 

K-2 IC Plug K -32S receptacle 

cannon "K" Series 

All -purpose... Adapted to a variety of 

general electrical and electronic 

applications. Special Ac. thread. 

Rugged. 220 contact layouts 

available. 

When you write for our catalogs... Please refer to this magazine or Dept. 144 

NON LE;I.oJLJ 
CANNON ELECTRIC COMPANY 
3209 Humboldt St., Los Angeles 31, California 
Factories in Los Angeles; East Toronto, 
Oistribumro in al 

England. Representatives and 
principal cities. 

TV 
¿RADIO 
s SERVICE LIBRARY 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

Mr' 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 ITI 
IT WILL PAY TO KNOW 

The Basic Principles -Con- 
struction -Installation -O Aer- 
ation - Re pai rs- 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 
Reference and Home Study. 

DYNAMIC MUTUAL 
CONDUCTANCE 

Tube Tester 
Handy Size Portable 

Popular -Accurate -Dependable. 
Large Y' easy -to -read meter. 
Accurately tests tubes in 
micrombos. 
Built -in 20.000 ohms per volt DC 

imultimeter aso capacitance. 
nductance. ola, rcurrent and 

decibels. 
Write for technical details ... 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10531 Dupont Ave., Cleveland, O. 

2 VOLUMES Get this Information 
for Yourself. 

7 DAY TEST -PAY ONLY Si A Month 
saes MAIL ORDER -- 
AUDEL2 Publishers, 49 W. 23 St., N.Y. 10, N.V. 
Mail AUDELS T.V. RADIO SERVICE LIBRARY 2 Volumes SS 

11i1 da nee 1r1I. 11 D. K.1 will remit st in r days end 
monthly until Se b paid. Otherwise I will return them. 

Ram. 

Address 

Occupation 

Employed by RE 
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HO TO 

tub- 
BEST -R 

SELEC THE 

_ddÿ 
YOU 

H " "' the ORIGINAL 

)sue $14" . Dlr. Net 
v '- TC -1C. Neat appear- 

ing, best for tubes. Space inside cover 
for mirror. Max. cop. 262 tubes. New 
longer, thinner size 21x15x8 in. 

the 
CARRY -ALL 

t :; 
$1450 
Dlr. Net 

T 

TC -4. Break -away design gives quick 
access. Takes tubes or tools easily. 
Mox. cap. 262 tubes. Size 21e15x8 in. 

the ADD -A -CADDY 

A 
AC -1. Snaps firmly on 
bottom of either TC -1 C 

or TC -4. Gives 46% 
more space, ideal for 

6540 
tools. All hardware included. 
Size 21x8x6 1 in. 

D'r N..t 

the JUNIOR 

$950 
Dlr. Net 

1 TC -2A. Same popu- 
lar features as TC -4 

only 25 as big. Ideal for quick trips. 
15,4x121/2x8 in. 

ASK YOUR PARTS DISTRIBUTOR 

Tube Caddy is the Reg. TM of Argos 
Products Co. . . . originators and 
Largest Monufocturer of Tube Carry- 
ing Cases for the Electronic Technician 

COMPANY PRODUCTS 
GENOA, ILLINOIS 

154 

technical 

Literature 
Pw 

MAGNETIC TAPES 
Physical and magnetic properties of 

12 Scotch brand magnetic tapes and 
films are covered in a new 12 -page 
technical data booklet. It covers such 
physical properties as backing thick- 
ness, ultimate tensile strength, yield. 
strength, elongation at break, residual 
elongation, tear and impact strength 
and coefficient of expansion. Magnetic 
properties include coercivity, reten- 
tivity, coating thickness, erasure char- 
acteristics, bias current requirements, 
relative low- frequency output and rela- 
tive high- and low- frequency sensitivity. 

Minnesota Mining & Manufacturing 
Co., Dept. AG -11/,, St. Pant, Minn. 

MAGNETIC TAPE RECORDERS 
Twenty -one models of the Magneloop 

series of variable- and fixed -speed 
continuous -loop magnetic tape record- 
ers- reproducers are described in a 4- 
page folder. Recording characteristics 
are tabulated. Nine variable -speed 
Magneloops, single -, dual- and triple - 
channel recorders, reproducers or re- 
corder- reproducers are described. Spe- 
cialized uses applications are suggested. 
Complete technical specifications and 
recommended accessories, as well as 
direct factory prices, are furnished on 
all units. 

Amplifier Corp. of America, 398 
Broadway, New York 13, N. Y. 

TUBE DATA 
Bulletin PA -5 offers reference data 

for CBS transmitting and special - 
purpose tubes. Conveniently indexed, 
the catalog includes data for small 
transmitting pentodes, triodes and rec- 
tifiers, gaseous voltage regulators and 
reference tubes and special receiving 
and military tubes. 

Bulletin PA -2, third edition of CBS 
Reference Guide for Television Picture 
Tubes, is an up -to -date revision. It 
provides pertinent data for 258 mag- 
netically deflected picture tubes, regard- 
less of make. As an additional aid to 
the TV service technician, bold -face 
print indicates the differences among 
similar tube types. 

Advertising Service Dept., CBS - 
Hytron, Salem, Mass. 

ELECTRONICS HANDBOOK 
Allied's new 64 -page Electronics Data 

Handbook consists of a carefully select- 
ed collection of the most -often needed 
formulas and data in radio and indus- 
trial electronics. Formulas include those 
for basic circuit analysis, transmission - 
line calculations, meter calculations, 

PROFIT BY THE 3 R's 

new 

replacement 

cartridges 

Profit by the multi-million dollar phono- 

graph replacement business. 

Use a Ronette cartridge for all phono- 

graphs- regardless of make or model. 

Ronette high compliance, low intermod- 

ulation distortion and full frequency 

response is your assurance of a grati- 
fied customer. And the new universal 

mounting bracket makes installation 
quick and easy. 

Available in high or low output, turn- 

over or single stylus models. 

Diamond styli 
available for all cartridges. 

See your parts distributor or write for 
bulletin entitled, "Phono Servicing is a 

Big Business" and the name and 

address of the Ronette distributor 
nearest you. 

ACOUSTICAL CORP. 
135 Front St., New York 5, N. Y. 

BOwling Green 9 -0380 
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TECHNICAL LITERATURE (Continued) 

etc. Included are up -to -date RETMA 
and military specifications for resistors 
and capacitors, coil- winding and wire - 
gauge data, metric relationships, tables 
for directly interchangeable radio and 
TV picture tubes, interchangeable bat- 
teries, decimal equivalents, trigonomet- 
ric functions, etc., and a 3 -page explana- 
tion of the use of logarithms. Additional 
data cover attenuator networks, mini- 
mum loss pads, mixers, decibels vs. 
voltage, current and power ratios, and 
complete details on using the RETM.\ 
80.7 -volt system of speaker hookup. 

Allied Radio Corp., 100 No. ',Veste)» 
Are., Chicago 80, Ill-, 35c. 

RECEIVER KIT 
Lafayette has put out a large folder 

on the four -transistor superheterodyne 
receiver Kit KT -94. It contains a large 
schematic and pictorial diagram, plus 
complete wiring instructions illustrated 
with five line drawings. The leaflet also 
describes the two -transistor audio out- 
put speaker Kit KT -96, intended to 
make the KT -94 a loudspeaker set. 

Lafayette Radio, 165 -08 Liberty Ave., 
Jamaica 33, N. Y. 

ANTENNAS 
Catalog 21 describes antennas, an- 

tenna systems and coaxial transmission 
lines in 100 pages, well illustrated with 
photos, drawings and charts as well 
as graphs. 

Andrew Corp., 363 E. 75 St., Chi- 
cago 19, III. t: NI) 

D é R 0 
TV D 

PROFITAIS S 
MORE FOR YOUR MONEY 

Personne -Tone EXTENSION SPEAKER 
H igh-guality sound for chair -side 
TV listening. 4x6 speaker. Scier. r' 
tor switch and volume controls for 
TV set. Personna -Tone or both 
speakers. Wood veneer cabi -5995 
net. Complete with cable_.. 

nst 
Dual -Tone VOLUME CONTROL 

f" 
, For auto radio sound extension. pue' Two volume controls - one 

for each speaker. Volume of either 
.peaker adlusts to any level iode- 

- pendently. Ample cable for$3.95 
all cars...... 

List 
All Purpose DeRO- JUVENATOR 

One rejuvenator replaces all Model 
RU- S- universal h -wire for use 

n 
all 

series or parallel filament TV sets. both 
electrostatic and electromagnetic. Re- 
stores brilliance and contrast to$3.95 
pis tube 

List 

Look for This! 
Dynamic 

COUNTER 
DISPLAY 

li..11u g elily par, : 

packaged lÎfur 
e ., laa.k for Or. 

.ellrl tini .rk 
.I... I.0 .._iri.- 
Where Quolify Counts-Buy DeRO! i 

AT ALL LEADING DISTRIBUTORS! 

JOBBER-DEALERS! WRITE FOR DETAILS 

D e R 0 
ELECTRONICS 

134 NASSAU ROAD 
ROOSEVELT LONG ISLAND N. Y. 

1 

Brand new 
TRA NBISTOH 
TEC}INI6IUE` 

xr 

Transistor Tech- 

niques- Gernsback 

Library Book No. 

61. 96 pages 51.50 

low -cost guide to practical 
TRANSISTOR TECHNIQUES 

at 1:.0. Ib.' tr.tni -I.,i be..k 
you beeii 

wailing 
for. A s, u 

ourle. lowensthandbook un 11.13 tu 

fee 
transistors. C.nnpileJ esp 

r the practical 
. 

service technician 
and s pe 

r 
enler! Keeps theory and 

math a, abnolule but 
gives you hundreds of practical hints 
on how to put transistors to work 
For you d, achieve a 

strutting modern, r niaturireld elec- 
tronic e.,uipment. rtlCov.ry testing, 
perb.r rpen. and aboi 
han individual u onntruct- 
ing neillators, trigger., transistor 

trannGomers. auto light enrttrnl. and 
a transistorized neiger counter. An 
ideal guide for the modern experi- 

,lndent. and . detr..ni, 
tnti..w. 

Another book to 
increase your 
transistor 
knowledge! 

TRANSISTORS - Theory and 
Practice. Gernsback Library Book 
No. 51. 144 pages. 52.00. 
hots. P. Tnrur, Draetlral Ikwk 
leulains tilt. standard ppnlai nrn- 
Ii.r on uau.i.tnt.. tue bebni.ians 
and .'yvi Inn'o'er- arr.! nude r.. 

THE COMPLETE GERNSBACK LIBRARY -PAPER -COVERED EDITIONS 
Basic Audio Course. No. 66... $2.75 
SericiingevRec d Changers$5.00 

No. 59 52.90 
Hard Cover ed 54.60 

maintaining HiFi Equipment. 
a ed. 55.00 

The V.T.V.M. No. 57 $2.50 
Nara cover ed. 54.60 

N i g l.! 
56' 

Ire 
Cuxe hard 

ov 
et. 

ed. only 
co 

55.95 
Sweep and M 

No. SS ..52.50 
Hard cover ed Sa 60 

probes. No. 54 52.50 
Nard cove ed.... .54.60 

pad.o- Control Handbook. 
No. 53 ....52.25 

The Oseili . No. 52 52.25 
Hard nover ed ...5.60 

Transicors- Theory and Practice. 
No. SI 52.00 

TV Repair Techniques. 

Radio 4. TV Test Instruments. 
No. 49 

s 
SI.50 

High.FÌdelity -Des Nn Construction 
Measurements. n. 4N SISO 

Radio 6, TV Hints. No. 47....51.00 
Television Technotes, 

No. 46 51.50 
Radio Tube Fundamentals. 

No. 45 $1.00 
S usie Radio Course No, 

hard ro r 4452.25 
Model Control By Radio. 

No. 43 ... 51.00 
HiÑpFidelity Techniques. 51.00 
P ractical Disc Recording. 

No. 39 .... .75 

GERNSBACK LIBRARY, INC. 
154 West 14th Street, New York 11, N. Y. 

39 42 43 44 
45 46 47 48 

49 50 51 (- 52 

53 54 55 ¡ 56 

57 58 059 61 

66 

Hard cover editions 
By mail only 

52H 54H 55H 0 57 0 58 0 59 
66H 

106 
Enclosed is my remittance of S 

Please send me the books checked postpaid. 

Name 
please print 

Street 

City State 

OCTOBER, 956 

POCKET SIZE 

Rejuva -Check 
TESTS REPAIRS 

REJUVENATES 
ALL PICTURE TUBES 

right on the job! 

REJUVA-CHECK does 
everything the big instru- 
ments do and then some! 
TESTS cathode emission. 
Indicates leakage between 
elements. Estimates re- 
maining useful life of CRT. 

by removing 
cathode surface contam- 
ination. Clears inter -ele- 
ment shorts and leakage. 

REPAIRS 

REJUVENATES and gives 
new life to weak, dim tubes 
by restoring emission. 
Simple and easy -to -use! 

SEND 
NO 

MONEY 

FREE 
10 -DAY 

SERVICE 
TEST 

TRY 
BEFORE 

YOU 
BUY 

Mail Coupon Now! No Obligation! 
CENTURY ELECTRONICS CO., Inc. 
111 Roosevelt Ave., Dept. RE -10 
Mineola. N. Y. 
OK, rush REJUVA -CHECK for FREE 10 day 
use on my toughest service calls. Aft., 10 days, 
I will send $7.95 plus postal charges or return 
it without obligation. 

Name 

Address 

City State 
SAVE POSTAL CHARGES! Enclose $7.95 with 
coupon and we pay all postal charges. Same 
NO -RISK refund privilege. , 

Si vous lisez le français 
technique, vous devez lire 

ELECITRONIQUE 
INDUSTRIELLE 

la grande revue française 
de technique moderne 
Specimen gratuit sur demande 

EDITIONS RADIO 
9, rue Jacob - Paris 6e - France 
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u turamic 
famous for 

VOLTMETER 
PROBES 

which save you 

and 

continues 
development 

of service 

TIME SAVERS 

have 
you 

seen 
the 

it will 

Li rE - en 
I . t \ 

your work 
ASK TO SEE ONE 

u turamic 
2500 W. 23rd St. 

Chicago 8, III. Cliffside 4 -7345 

156 

FIELD 
TECHNICIANS 
Broaden the scope 

of your career with Bendix Radio 
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, you 
benefit many ways as a Bendix Radio Field Engineer. 

You will receive full pay while you go to our company - 
sponsored school in Baltimore. Then, you will be 

given a key assignment in the United States 
or overseas with responsibility of 

maintaining search and surveil- 
lance radar equipment made 

by Bendix Radio. r 
Write, 
COIL Or (eire 

EMPLOYMENT 
SUPERVISOR Depr. V 

DIVISION OF BENDIX AVIATION CORP 

Towson 4, Maryland 

¿Phone VAlley3 22001 

MAKE SURE ... you get EVERY ISSUE of 
RADIO -ELECTRONICS 

subscribe now and save! 
One year $3.50 Two years $6.00 Three years $8.00 

Canada same as U.S. Extra postage per year: 
Pan -America, 50c; all other foreign. $1.00 

tt R Standard Line - 
All Hollow Shafts 

Deluxe Line - 
Color-Keyed 
Insulated Hollow Shafts 

ALL 
... 2 lines of 

HOLLOW SHAFT 
nut drivers by 

All VACO Nut Drivers 
NOW Hollow Entire Shalt 
Length. A Size For 
Every Need! 

From 5/34 ", 

Now you can get hollow shaft nut drivers at 
economy prices with VACO'S standard line ... or 
color- keyed, insulated hollow shafts with VACO'S / deluxe line. Both have extra hard long :rearing sockets 
and both are unconditionally guaranteed. 

Displayed on the VACO Vari -Board al your jobber 

VACO PRODUCTS CO., 311 East Ontario St., Chicago 11, III. 

Thru 1/2" In Canada: Atlas Rodio Corp., Toronto 10 

RADIO -ELECTRONICS 
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STAN-BURN 

CATHODE RAY TUBE SPECIAL 
ONE YEAR 

STAN. 
C.E. Type BURN 

113.25 10BP4 $10.20 
18.00 10FP4 14.00 
16.25_. I2LP4A 13.95 

12QP4 10.50 
28.95 12UP4 14.50 
18.15 I4CP4 13.40 

15DP4 14.50 
31.25 16AP4A 18.50 
26.25 16KP4 15.75 
31.25 166P4 18.50 
29.00 IfiLP4 15.25 
29.00 16WP4 15.25 
22.50 .. 17BP4 __ 15.75 
28.15... 17CP4 19.50 

STAN -BURN CRT TUBES RCA 
PRICES SUBJECT TO CHANGE 

GUARANTEE 
STANI 

G.E. Type BURN1 
$31.25_. 17GP4 $20.75 

32.25 I9AP4A 22.501 
27.40 20CP4 18.95 
33.00 21AP4 22.251 
27.40 21 EP4 20.15 
33.25 21 MP4 23.50 1 
90.75 24ÁP4 49.00 

DUMONT TUBES 
I2QP4A $23.75 
150P4 26.55 1 161)P4A 31.00 
16FP4 26.001 
17 KP4 25.00 
19AP4A /B 33.251 
21KP4 . 38.50 

LICENSEO.MFO BY LINCOLN I 
WITHOUT NOTICE 

consisting 
WORTH 

Porcelain sockets. oR s. speake 
Fran - 

1 formers. resistors condenses. 
coils. 

ONLY SI.sI (plus 50e postage) 1 

TAPE RECORDERS -Famous Brand 
SPECIAL SPECIAL I 1.1, Pr. 8240.0r, 1169.00 I.i.t I'r. SI_!r!l, $79.95 List Fr. 100.0', 139.00 1 i. l'r. .:I , i 59.95, Write for complete illustrated details. 

ANTENNA ACCESSORIES 
P -800 JFD DOUBLE V" ant.. box mf Ill . ea. $1.39 FLASHDO11 LE V' lightning arret., 

ling n .. en. 2.09 
55 MIL 300 OHM WIRE -1000 Feet. 8.95 
60 MIL 300 OHM WIRE- Innä Feet 12.491 
100 MIL 300 OHM WIRE -1äUä Feel 13.99 - 

KITS' We stock the fellowing manufacturer 
e complete line of kits -see reference pages. 

EICO see popes 30.32 ARKAY see page 135 
QUALITY _. 

s 

ec page 159 PRECISE see page 131 
All domestic orders will be shipped prepaid for a 
limited time. Send us your list. Order by Manufac- 
turer and Model Number of item. 

TRANS.ATOMIC Transistor Radio -KIT $6.55; WIRED 57.95 
SENSIPHONE EARPHONES Single $1.50; Double $2.50 
GERMANIUM DIODE Loopsbck Radio Kit. $3.25 

B AM -FM -SW AUTO RADIO 
lIttI Free 1'M- K'ur1,1'n Fi,..t- Necker LeSlons Por l't SII Itl'TTa\- 5179.95. 1..., SIGNAL SEEKER- I $239.95 Im'l Idle.: CE SI.1:AKf:lt with GRILLE and 

rT aMsrIC e1FC lIN' AVTENN A. Simple ¡lMaa 1 
t,.,n mr all earn. Specify 6 or 12 Yull system. 

VM HI -FI CHANGER -Model 1210 with I 
Ronette. Sonotone or Astatic hip.over eartr idge_$22.9S 
R056 4 -speed Collar, Srand-mw. Special $29.95, 
45 -RPM SPINDLE $2.98 I 
WEBSTER Model 140-3 Automatic with 
Ronette. Sootone or Asiatic 51p.octe car- 
l.ieme ._ 133.49 
MONARCH 3 SPEED AUTO. INTERMIX 

1 CHANGER with crystal cartr idge $21.95 
Same with ar,lish variable reluctance 24.95 I 5 RPM SPINDLE _. 1.55 
TU -S MONARCH 3 Speed MOTOR 1 

TURNTABLE UNIT ,lean arm, ..... S 4.951 
3 SPEED PORTABLE RECORD PLAYER with MONARCH I 
CHANGER- Ronette cartridge- Portable Two Tone Car. 
tying Case $32.95 1 

PO h RATTERS, o PE élue s RADIO- 
1 Colors:-Green, 

Wto 
Red - E 

IMPORT $1.95 less batteries 
KIT for above S 2.00 1 

JEWEL -Model 5200 -5 TUBE á12.50 1 AC DC RADIO Y 

RECORDING TAPE -Tu.. quality 12110 Feel Fant. nrs I 
Iran,) BOXED-1 to 5-11.99 ea. 0 to I1 $1.59 ea 
12 car men,. $1.49' ea. ' 

MALLICRAFTERS TV 
175 Portable TV Dealers net 1103.95 I 
Model 17TSTOOM -Table Model- Dealers et....591.95 
Model 215460M -Table Model -Dealers net 129.40 I 
SETCHELL.CARLSON 17' PORTABLE TV $119.95 I 

HI -FI PACKAGE DEAL 
10,1110ew: .11 \mil N 1.2111 SPEAKER. MONARCH Al'TO- 
MATIt' Ill % \,.r It , GI Ill\n',n ,I.1:11:F:11 
FNCtOSl'Ill n Ill "NI. 'e 111110,: \ \l t -rnll i -i f). 

d..rl ,I,,i I 'fn11 , $ÁÁM0 ep 111 l \III 
IIIn:Il 

A..011- 1vMVM 
8135.00 s' nlyl 

t 
r your rhe'i.e 

pile 
.rite a relative VaeWCe eriee'N'rlte for ernes, 

DEALERS: Write for low cost Prices and catalogs 
on '56 models- HALLICRAFTERS SUPERIOR. NA- 1 

TIONAL. PRECISION. HICKOCK. TECHMASTER, 
G.E.. WESTINGHOUSE. TUNG -SOL. MAJESTIC. 1 

GRUNDIG. ITS, DELCO. GEN. MOTORS. 
Address all inquiries to Dept. RE -10. 

- COMPLETE HIGH FIDELITY DEPARTMENT. SEND US - 
YOUR LIST FOR LOWEST QUOTATIONS ON ANY ITEM I 
We invite inquiries an0 Re. Our export de. 
partment will give ial attention to expediting 
foreign at minimum nimu omissions. We 
authorised di for United Motors.' all Deice 
and Gen. Motors Auto Radio parts in stock. 

We also carry complete line of popular makes of 
Radio Tubes rat 50 /10 discount. Also many other 

tspecial purpose and transmitting types. and all lee 
roni0 parts and euipment at lowest prices. Sena 

Te list r your requirements fo. rom t 
rms: 2001 with oer. Balance pC.O.Ú. All r ears 1.0... NEW YORK Warehouse. Minimum order $5100. 

B Write for our late. pie list and Hi -ii Calalon RE -10. 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

558 CONEY ISLAND AVE. B'KLYN 18, N. Y. 
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COLOR TELEVISION (SIMPLIFIE13 
THEORY AND SERVICE TECH- 
NIQUES). Electronic Education Unit, 
I'hilco Corp., Philadelphia, l'a. 81/2 x 11 
inches, paper bound 151 pages, $3.50 
(prepublication, afterward $5). 

Edited by Donald G. Fink, this book 
covers color television theory, trans- 
mission, reception, installation and serv- 
icing. The initial chapters are a review 
of black- and -white television and a 
thorough discussion of the fundamen- 
tals of color. The characteristics of 
color are illustrated with colored draw- 
ings. A section is devoted to transmis- 
sion and reception methods and stand- 
ards, again using color illustrations, in- 
cluding waveform diagrams of the 
color video signal as well as rela- 
tionships of R -Y and B -Y signals. The 
fourth section discusses color television 
circuits thoroughly and the fifth the 
construction and function of the color 
TV picture tube. Tube and receiver ad- 
justments are discussed in the sixth 
section, with numerous illustrations in 
color regarding proper purity, converg- 
ence and other setup procedures. One 
chapter is devoted to receiver align- 
ment and another to servicing proce- 
dures with color bar patterns illustrat- 
ing various defects. The final chapter 
covers the installation of a color re- 
ceiver, including antenna and transmis- 
sion -line factors. 

No complete receiver schematic is in- 
cluded, though a block diagram of a 
typical Philco color television receiver 
is shown and a number of schematics 
covering various sections of receivers 
are included. Of the 288 illustrations 
used, over 100 are in color. 

The book is well organized and the 
explanation clear and to the point. 
Numerous waveform drawings scat- 
tered throughout the book illustrate the 
text, and scope pattern photos in the 
servicing section will also be found use - 
ful. -MM 
SERVICING COLOR TELEVISION 
RECEIVERS (The 21CT660U series), 
prepared by Commercial Service. RCA 
Service Co., Inc., Camden 8, N. J. 811 
x 11 inches, 91 pages (paper bound), 
$1- 

One of a series being published by 
RCA on the technical features of their 
color television receivers, this latest is- 
sue discusses the installation and serv- 
icing of the RCA 21CT660U color tele- 
vision receivers. The booklet is not a 
general textbook on servicing but is in- 
tended solely as a guide for servicing 
that series of color receivers. 

Overlooking 

250 
of the profitable 

radio repair 
business? 

Electro 
MODEL D -612T 

DC POWER SUPPLY 
lets you service 

TRANSISTOR 
AUTO RADIOS 

(services 6/12V 
tube -vibrator radios, too) 

*1 out of 4 radios is an auto set 

An Electro exclusive 

FOR PRICES AND DATA SEND COUPON TODAY! 

Electro Products Laboratories 
4501 -P R wood Ave.. Chicago 40. III. 

Rush descriptive and technical data on MODEL 
D -612T Power Supply for Transistor Auto 
Radios. 

Firm nome 

Address 

City Zone Stan 
$23 Canoda: ATLAS RADIO LTD., Toronto 
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your present 

speaker 

in a 

CRYSTAL CONTROLLED 
CONVERTERS 

POLICE FIRE COMMERCIAL 

K A R L S O N 

TRANSDUCER 

CAN GIVE YOU 
i S 

1Ox THE EFFICIENCY 
2x the dispersion! 

1 

1 
Flatter response - Less distortion! 

2 more octaves bass! 

Unexcelled transient response! 

IN EASY -TO- ASSEMBLE 

K I T S 
Hardwood exteriors - capable 

of fine furniture finish - 

from $18.60 to $57 net. 

Also assembled models from $26.70 to $174. 

See Your Dealer or Write: 

KARLSON ASSOCIATES INC. 
Dept. RE 

1610 Neck Rd. Bklyn. 29, N.Y. 
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Precision -Stability 
Sensitivity 

Easy Installation 

$32.50 
A compact converter supplied with commercial tole 

erance crystals. sell contained automatic noise lim- 
iter. Also models with squelch. Ideal for mobile or 
home use. 

TUNERS 
Enjoy FM Programs 
While You Drive. 

FM BROADCAST 
30.50 MC 

108 -176 MC 

from $22.50 
WRITE FOR LITERATURE 

KUHN ELECTRONICS 
20 GLENWOOD CINCINNATI 17, OHIO 

Read RADIO- ELECTRONICS 

Every Month 

Subscription Rates 

One Year $3.00 Two Years 56.00 

Three Years 56.00 

154 WEST 14TH ST. 

NEW YORK 11, N. Y. 

BOOKS (Continued) 

As with previous publications of this 
type, the book is thorough and ex- 
plicit in detailing installation, adjust- 
ment and repair techniques as applied 
to the particular receiver discussed, as 
well as giving trouble localization 
procedures and repair techniques. 

The initial section illustrates the rec- 
ommended test equipment and also de- 
tails the usefulness of such items as a 
degaussing coil, kinescope -controlled 
grid switch box and the use of exten- 
sion cables for operating the receivers 
with the chassis removed from the cabi- 
net. A section is devoted to field serv- 
icing problems and another section is 
devoted to shop procedures. 

Servicing of printed circuits is also 
included, with a number of illustrations 
localizing various sections of the print- 
ed- circuit board. 

Scattered throughout the books are 
numerous oscilloscope pattern photo- 
graphs to aid in adjusting the receiver 
properly. Bar patterns illustrate proper 
control adjustments. 

The booklet contains two complete 
schematics, one for the early- produc- 
tion receivers and another for the late 
models. Four pages of circuit modifica- 
tion are also shown. 

For the technician expecting to serv- 
ice the 21CT660U series of RCA receiv- 
ers, this work will be an invaluable aid 
with respect to the practical factors of 
installation and maintenance. -MM 

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 °a of what you'd usuolly 
pay for this type magnet. Experi- 
menters and hobbyists will find hun- 

dreds of uses for this powerful 4 ox. 

Alnico permanent magnet. CAN LIFT 

- AT A SUPER 
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 13/4 x 

Item No. 86 
Special Bargain Price 
(Shp. Ches. IOc) 

$1.50 
(Regularly priced at S3. SC) 

SAVING! 

6 -VOLT BATTERY, SOLDERING 
U.S. Army release. New. Guar. 
anteed. Can be used to solder 
or weld when a nected to any 
Sv storage battery. The high 
intensity arc created between 
the metal to be soldered and 
the carbon electrode (carbons 

pplied free with on) can 
be used to neat tin o alumi- 
num light brazing 

iing 

and 
got welding, melting metals. 

rte. Includes 2 3 
heavy duty spring clips. 2 

S ft, heavy duty wire 
flattery not included.) 

for use where current i s 
not a ailable. ship. wt. lb. 
ITEM NO. 128 
UNUSUAL But S1.95 

IRON AND WELDER AMAZING BLACK LIGHT 
150 -watt ul- tra-violet 
light source. 
Makes fluor- 
escent arti- 
cles glow in 
the dark. 
F i t s a n y 
lamp socket. 
For eapert 

menting. entertaining. unusual 
lighting effects. 

;.P. 6 Ndlg. Chgs. 5OC1 

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 6!á'x 5 ". Easy 
to install. Ship. wt. 11 lbs. 

ITEM NO. 33 $4.50 NOW ONLY s7 

(P.P. & hdlg. Cho, 51.25) 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2" diam., 75" focal length, ground 
and polished objective 
and necessary eye pieces. 

Magnifies SOx to 250x. Full 
Instructions. 
ITEM NO. 123 $2.95 (She. Chas. Sock 

ITEM NO. 87 $2.45 
Ship. wt. 2 lbs. i 

P. I. Haig. coos. 35c) 

HUDSON SPECIALTIES CO. 
25 West Broadway, Dept. RE 10.56 
New York 7, N. Y, 

I am enclosing full remittance for Items Circled 
below . e . lie sure to Include .hipping charges.) 

OR. my deposit of S Ship balance C.O.D. 
MINIMUM C.O.D. ORDER $5 00. 

.0 D. ULU WITH 20e.11 DE- 
POSIT. INCLUDE SHIPPING CHANCES. 

88 87 33 128 123 

Name 

Address 

CIt9 Zone State 

Please Print Clearly 
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BOOKS (Continued) 

DRAKE'S RADIO- TELEVISION 
ELECTRONIC DICTIONARY, by Har- 
old P. Manly. Frederick J. Drake & Co., 
9 So. Clinton St., Chicago, Ill. 51/2 x 
81/2 inches, pages not numbered. $4. 

The author, well known to readers of 
this magazine for his articles simpli- 
fying electronic problems, has for many 
years been presenting in clear language 
things which some writers occasionally 
make appear very difficult. This is 
exactly the qualification needed by the 
compiler of a dictionary. 

Not only are the definitions clear, 
but confusion has been avoided by 
keeping to the definitions that would be 
expected by a practical technician be- 
low the engineer level. Thus collector 
refers only to one of the elements of a 
transistor, and there is no reference to 
an element of that name in certain spe- 
cialized tube types. Manly has also re- 
sisted the temptation to drag in the 
cathode surface of a tube under emitter, 
confining that term also to the one the 
technician would be likely to be looking 
for -one of the other elements of the 
transistor. 

The dictionary is well illustrated 
with drawings and diagrams. Some of 
the perspective drawings appear to 
have been lifted from an older book 
(possibly the old Electrical and Radio 
Dictionary, of which is is said to be a 
revision). The schematics, on the other 
hand, appear thoroughly up to date. 

TV TROUBLE TRACER, 1956 edition, 
by H. G. Cisin. Harry G. Cisin, Amagan- 
sett, N. Y. 45 pages, 50c. 

Aimed frankly at the "tube puller" 
or semiskilled technician making house 
calls, this book is a combination tube - 
location guide and list of common 
troubles. Some 40 common troubles are 
illustrated, with such cures as would 
be attempted on a house call. Tube 
locations of most of the 1955 -56 TV 
models are supplied. Outstanding fea- 
ture of the book is the function indica- 
tion. Each tube carries -as well as its 
type designation -a letter indicating 
its function as it affects the screen or 
speaker. Thus an intercarrier if tube 
is marked PS (picture sound). Others 
are marked B (bright area), V (ver- 
tical movement), etc. This type of 
information rather than listing the 
formal functions of the tubes may well 
be more valuable to the not -too -advanced 
technician on a house call. FS 
ADMIRAL TV TUBE LOCATION 
GUIDES (Trouble -indicating), by H. G. 
Cisin. Harry G. Cisin, Amagansett, 
N. Y. 48 pages, $1. 

A compilation of the same nature as 
the one above, containing tube -location 
guides for Admiral sets from 1948 to 
1956, with tubes marked according to 
their obvious effect on the program. 
A condensed "Guide to TV Troubles" 
occupies five pages. Twenty -five symp- 
toms are illustrated, with instructions 
as to what tubes to replace to cure 
them. END 

NI -FI AMP. KIT 
Complete 6 tube -10 watt 
amplifier. Pushpull 
beam power output, 
built -in pre.amp. 5 posi- 
tion selector switch, 3 
position record equalize- 
tion, LP, RIAA, Eur. Re. 
sponse Its db. 20- 20,000 
cps. Output 10 watts at 
less than 2% IM. Low 
noise level and harmonic 
distortion. ß.50 
Every kit complete with 
28 page fully illustrated 
instruction and assembly 

11I -F1 AM -FM TUNER KIT 
Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv. 
ity. Distortion less than 
1 %. Sensitivity is 5 uy 
for 30 db quieting on 
FM, 25 uy AM. Armstrong 
FM Circuit with limiter, 
Foster -Seeley Discrimi- 
nator. 20- 20,000 cps re- 
sponse. Full AFC control - no drift. Easy assem- 
bly. $21.95 
Write for FREE catalog 
and nom of 

manual. Cover and legs dealer carrying these re 
optional. A markoble units. 

Add 10 percent for new federal tax 

QUALITY -ELECTRONICS 
319 Church St. Dept EIO New York 13, N. Y. 

TRANSISTOR 
TESTER 

KIT -TRONICS TT -2 NEW KIT 
CALIBRATED 

SCALES 
on Full 
2% Meter 
CURRENT 

GAIN 
Alpha 0.50 -0.99 
Beta 0 -100 
Beta 0.300 

LEAKAGE II.,, 

PRECISION 
1%, Components 

SELF - 
CALIBRATING 

MEASURES 
NPN AND PNP 
Transistors & 

Crystal Diodes 
Panel punched, lettered and finished. Dial let- 
tered. Easy to follow, step -by -step instructions. 
Use and theory completely covered in 17 -page 
manual. 

Kif Only $39.95 Post Paid in USA 
Factory Wired and Tested 549.95 

Order Direct from Factory 
"Quality Electronic Equipment in Kif Form" 

KIT-TR0NICS 
2315 Hendolo Dr. NE 

Albuquerque, New Mexico 

IX 
BLACK 

& 
WHITE 

COLOR 111v 
Repair more sets in less time! 

Examine this NEW handbook FREE! 
HERE IT IS! . . . the newest. most coml.. 
to- follow television servicing milde ever pit Hd, h. I. 

Following the same char 
approach that made the 
author's "Elements of Radio" 
a 1 000.00C -copy hest -seller. 
this brani -new book gives 
you everything you need to 
know to :slake extra money 
fixing bits black-and-white 
and color TV sets. Just sisas- 
ter the first few chapters of 
this book and you are ready 
for business- 

Elements of 

TV SERVICING 
by Abraham Marcus Ico- author of famous best- 
seller, "Elements of Radio ") and Samuel Gendler 

Iteveals for the Ant time all details. theory and serv- 
icing procedures for the RCA 28 -tune color Television 
receiver. the CItS Columbia Model 205 color set, and 
the Motorola ID-inch color receiver. 
Analyzes and illustrates -so so you can actually see what 
to do more TV defects than any other look. and 
provides complete, step-by-step procedure for correct- 
ing each one. 
rays 'ol tested money -making tips and tine -saving 
methods for profitable TV repair and servicing. 

PARTIAL CONTENTS: Field servicing 
- 

how to in. 
stall and adjust a new receiver how to ehoose the proper 
antenna and how to erect It -10O maroon defects (with 
actual photos of defects) and how to correct them. Bench 
servicing set -up for bench servicing the heater cin'uit 
and low- voltage power .supply the horizontal sweep and 
high -voltage sections vertical sweep sre-lon -synchroniza- 
tion section - alignment -etc., etc. Color television - 
practical color television reeivers color tube adjustment 
-trnuhle -shooting the color television ec, -iver etc.. etc. 
USE IT FREE FOR 10 DAYS! am this great new 
dos -to -stn -lt TV Servicing book today. Just mail coupon 
below tar In day Free -Examination t'dpy of "Elements 
of Television Servicing." 

r - - -- -MAIL COUPON NOWT - - - - -1 
PRENTICE -HALL, INC.. Dept. 974 -NI 
Englewood Cliffs, N. J. 
Semi me. for In DAYS FREE TRIAI.. "Elements of 
Television Servicing." Within I0 days. I will either 
send $0.05 Plus postage. or return the book and owe 
nothing. 

Name 

Address 

r'uv .zone State 
SAVE! Send $0.05 with this coupon and we w-111 pay 
tannage. Same return privilege: rerund guaranteed. 

The BIG November issue of 
RADIO -ELECTRONICS 

On Sale Oct. 25 Reserve yours now! 

NOW! Test Condensers 

and Selenium 

Rectifiers 

IN THE SET!¡% 

Check Capacitors 

UNDER WORKING CONDITIONS! 

1..1/'-1(,1/'F,.ti/ 
New 
Capaerte.t 
Series 2 

so day money 
back guarantee 

41 CAPACITEST, th;¡" ;¡ in' new ï ¡.. w 

d ,en e.y tE troll. :' ,. e , .. . _ -7 It ItMrkn rondenners 
.,: ,,its. iñe eppenxenate k ei ...lam Tv sets. Meters 

111 t 66 this type of therk I 
working 

applied 1 agn Is 2el Volts or less. Avord all-backs ... use 'APAe'ITe:ST. Accurately. quickly. It shows open. shorted, or intermittent 
s 

Rarltos and reeky M"rtrdvelrn. 
Compact: ^ . ï x 2°-hgnewervn4 for bench or tool kit. 

Quickly, Accurately 
Checks: 

PAPER, MICA CERAMIC 
CAPACITORS 
ELECTROLYTICS 
SELENIUM RECTIFIERS 
CONTINUITY 
AC DC VOLTAGES 
FLASHBULBS 

Tl 0.95 g oenñiet. 4. 
NOT A KIT 

FREE For ltmltesl time- 
Set of test let. Only. an 

Free with earn r'APA 
e'ITr:.sT. Order direct from man. 
urarturer - Include en deposit fwith C.O.».'s. S.W. PP h Colt 
ees. 

S. 
send £10.05 .t we'll pa postage. 

t` t` The Barjay Co. A 
3 

145 West 40 Street New York 18, N. Y 
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r HQ for the 5 TOP QUALITY brands of 

TUBES 
AT SENSIBLE PRICES! 
Individually boxed First quality only 

Brand New 90 -DAY RETMA guarantee 
NE rebrands No ,ovate brands No rejects 

TRANSMITTING TUBE SPECIALS 
(rand New Surplus) 

163E S 3.50 30471. 10.50 1620 3.00 
1022 50.00 307* .. .80 1624 1.25 
CL -2 10.00 355* 12.00 1625 .30 
2035 2.00 357A 15.00 2050 1.00 
2039A .. 9.75 403A 1.25 2051 .6 
2051 3.25 403 2.75 5517 1.35 
2053 9.95 404A 12.50 5635 2.9S 
2021 .70 416A .. 29.00 5636* 
2524 2.75 169 39.00 5642 1.00 
21(25 19.75 57* 2.75 5643 5.00 
21145 35.00 /74/5942 5646 .50 
3224 

15.00 
450TH .. 45.00 5654 1.40 

3524W 5.00 NU -630 3.50 5656 .50 
3529 5.50 WLS55Y 6 5670 1.00 301 1.40 90.00 5075 6.00 
3C23 .50 OL73 _.. 13.00 5670 1.15 
3031 1.40 701* 2.75 5657 2.75 
3C45 5,00 7035 ._ . 1.10 5091 .75 
3021* .... 3.95 717A .38 5092 . . 

- - 

5.00 
30P1 3.00 7234/5 . 7.95 5993 

- 

.75 
3130 

30.00 7258 3.50 5703W* .50 .05* .. 16.30 75OTL _ 50.00 5719 2.50 4.125* .. 30.25 500 .90 5715 _.. 2.00 
4 -250* .. 35.00 502 2.25 725 2.75 
4 -400* 59.50 903 2.00 5720 .60 124 /EL3C .50 SOS 5.00 5744 1.25 
mess 13.50 907 1.20 5749 1.25 827 5.50 507W/5533 5763 1.20 

415908 50.00 2.85 5912 1.00 
5022 19.10 613 9.50 5514 .s0 
5U4WOY 3.00 514 2.50 5040 .. 6.00 
641(5W 1.40 SIS 2.00 5679 . 1.0 
604 .20 Sis 1.00 5691 2.35 

923 .65 5594 5X9903 61 1.90 Sas 1.50 18.00 
6.4W .... 1.00 637 1.25 5910 .5 
111E 1.50 8311 .70 5915 

-" 

,SO 
F032 ... 4.50 545 5.00 0111 - - -- 4.95 

35T0 2.45 509* .. 1.25 6112 4.95 
VC5O /32í4V .00 712* -' 1,25 130,3C5 6.00 
81/00 1.35 889RA .. 125.00 146 .55 
RNOS .... 7.50 917 2.00 11151 . 70.00 
NY69 2,50 9111 1.50 6189 2.50 
81(572 or 73 .35 927 1.50 9201 3.00 
F12311 5.00 630 1.50 6350 10.00 
VXR -130 1.75 954 .35 0539 9.00 7 1 .90 9SS 35 8006 3.95 203A .... 2.50 956 .35 6020 2.00 
211 .50 957 .35 9001 

- 

_ _ .55 
2505 2.95 9511A .35 9002 .65 2507E .. 14.00 991/NE2 .25 9003 1.35 
H11253 .. 5.00 CN1005 .35 9004 .50 0L299 .... 3.00 0111007 .75 9006 

. 

.. .20 
304TH 8.75 Cí1026 2.35 )SURPLUS) 
and many others, over 1000 types In stack! WRITE' 

2 COLOR TUBE CARTONS 
K eeps your tube stock neat. New 

partition prevents tube 
breakage. Distinctively li ithograph- 
ea n glossy red and black. The 

aost distinctive tube carton ail - 
ble today. Minimum quantity) 100 

of any one site. Write for case lot 
panes, 

SIZE FOR TUS. PER 100 
Miniature.... EÁ06, ete ...... ...S 1. 
OT 68117, etc 1.23 
Large GT... ... 153. etc 1.50 
L arge O 5U40, etc. 2.00 

WHITE GLOSSY BOXES 
Completely blank. No p intinq 

e 

o 
color. Otherwise ebover 
Same high qua! ity. low 

or- 
d ering. Wheny colorll 

Abs 

not stated. 
2 color cartons will e shipped. 

Tust STACKERS 
only. glossy ly. Ministacker 

holds 10 Mini. tube cartons: "CT" 
stacker holds 10 "OT" cartons. 

SIZE PER EACH 
Minista<Wr 1r/a< 

02 
SAVE on STACKERS. Either tire only $1.25 per 100 

or $10.00 per ease of 1,000 F.O.., New York! 

DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 

Mao. 18VAC 38 VAC 54 VAC 72 VAC 130 VAC 
Amps. 14VDC 26 VDC 42 VDC 56 VDC 100 VDC 

1 51.33 52.30 53.70 $4.50 57.40 
2 2.00 2.75 5.30 5.90 9.15 

21, a 3 2.90 4.10 5.75 7.85 12.70 
3.50 6.40 11.25 14.35 21.70 

e 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 2u.75 43.85 
20 13.05 25,05 I 37.25 48.73 I 78.50 
24 14.25 28.75. 44.50 57.65 81.00 

Complete Inc of ew rectifier transformers, chokes 
and filter c cItorsstock at all times. May be 
ordered at same time 

in 
selenium rectifiers ahove for 

immediate drmvery. Write for complete price list. 
We build other Selenium Rectifiers. 

Transformers nd chokes to your specifications. 

NEW RECTIFIER TRANSFORMERS 
Continuous Ratings 2 Amps. 

5 
6.75 RI: 115V, 60 cycles input 4 Amps. 8.75 

SEC: 9. 12. 18. 24 and 38 12 Amps. 16.65 
volts. 24 Amps. 35.65 

NEW RECTIFIER CHOKES 
Continuous Ratings 

1 Amp. .1 Hy. 1.5 ohm 5 .95 
2 Amps. .04 Ny .9 ohm 5.95 

ohm 7.95 
12 Amps. .O1 My. ...... .1 hm 14.95 
24 Amps. .004 Hy. .025 ohm 29.95 

FILTER CAPACITORS 
Capacity W. Voltage 
400 MFD fin cans, on octal 

bases) 
500 MFD 
500 MCD 

1000 MCD 
1000 MCD 
2000 MCD 
6000 MCD 

Each 

2S V. 31.0o 
200 V. 1.95 

So V. .85 
13 V. .85 
33 V. 1.50 
50 V. 2.25 
15 V. 2.50 

WRITE FOR "BARRY'S GREEN SHEET" FREE! 
TERMS: 250/p it with order, balance C.O.D. 

All merchandise guaranteed. F.0.. N.Y.C. 

BARRY ELECTRONICS 

512 Broadway, Dept. RE, N.Y. 12, N.Y. 
Call U Day or Night 

24 NOUr Phone Servos. 
Phone: WAlker 5.7000 
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51111111e Kest Agency. Jerusalem. India: Broadway News l'entre. Dollar. Bombay S14. Pakistan: Paradise Book Stall. 
Karachi 3. 

RADIO -ELECTRONICS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Your choice of school 
is highly important 
to your career in 

No classes to attend. Easy spare -time train- 
ing coven big choice of subjects. Friendly 
instructors; standard texts. Full credit for 
previous schooling. Diploma awarded. 
Write now for FREE catalog? 

WAYNE SCHOOL Catalog HNE.B 
2527 Sheffield Ave., Chicago 14, Illinois 

RCA INSTITUTES, INC. 
A service of Radia 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. 0E56 for Catalog 

111MIME 

SCHOOL DIRECTORY 
ELECTRONIC TECHNICIANS 

ARE IN DEMAND 
TRAINED MEN ARE NEEDED 

NOW! In just 18 months, 
you can complete Electronic 
Technicians training to enter 
this ever -growing industry. 
Day or evening classes. Op- 
portunity for employment in 
local industry. Approved for 

Korean Veterans. Terms beginning Jan., April, 
July, September. Write for Catalog 11l TODAY. 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington St. Indianapolis 4, Indiana 

ENGINEERING 
i'r,p.n in. camel- 

B. S. DEGREE lied opportunities 
In electronics! It.s. IN 27 MOS, degree in 27 mn. 
Intensive, specialized courses. Math, elect rival engineer- 
Mg, TV. advanced radio theory & design. Modem labs. 
LOW rate. Earn board. Al, Acmuantical, Chemical. ('huit. 
Electrical. Mechanical Engineering. G. I. approved. Enter 

INDIANeAIreTECHNIICALtaCOLLEGE 
1510 E. Washin Ivd., Fort Wayne 2, Indiana 

TOP -FLIGHT 
ELECTRONICS 

T..1111 .1, 11.1.I 
clrv901110 .priall.1 , 1 111,41.,, cord- 
put ers, radar, automation. radio. col - 
nTV. Basic and advanced theory 
and laboratory. Mathematics. Mater 
arms select our graduates. Dormi- 
tories-eampns. 21 months' program. 
High school grad, or equivalent. G. I. 
approved. Start Jan., April. July. 
Sept. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C., Valparaiso. Indiana 

RADIO -TV ELECTRONICS 
f REI graduates in big demand. ECPD- 
Aecreelitbd Technical Institute Inrrl'ula. 
New classes stn monthly. Free placement 
service tir grads. l'ours.: Radin Engineer- 
ing. Broadcast or TV Engineering: resi- 
dent studies leading to -Associate in Ap- 
plied Science" degree. Write for free 
liesldener' School catalog. Approved for 
veterans. 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RE, UM -16th St-, N. W., Washington 10, D. C. 

IL,. a "Mer n . l earn ho,. t0 end and an. In code he telegraph end l radio ̀  Commerce needs thousand. of men for Jobs. Good pay, dventure, In. teresting work. Learn at 
through famous Candler 

borne 
. Q ú!l. 

Or c nse. Write for FREE 
CROORrelal Li- 

cense. 
CO. 

.:1.1..11,,.!,':0. veneer 1.5'010., V.S.A. 

wanted career men 
1 rain lot: a aarcer 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 -month B.S. in Bus, Adm. (Gen. 
Bus., Acctg., Motor Transport Mgt.) . capable 

students faster. Prep courses. Write lean 
McCarthy, Director of Admissions, for 
catalog and "Your Career in Engineer- 
ing Fr Commerce." 

24106 College Avenue, Angola, Indiana 

TELEVISION 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER ELECTRONICS 
RADIO SERVICING 

CTelevision Servicing 
(Approved for Veterans) 

BUILDING AIRCONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
I421 FI 1 tV, PI III, B41 ri MI(Iii 17, MII, 

Ost "bur F.C.C. LICENSE Quickly! 
Chasm/devil pr5p:m'atlon. In a MINIMUM OF TIME. foe l commercial operator examinations. mafneh uing available 

eeee,p,eeeor 
In 

` WAiHINaTON. D.C. and HOLLYWOOD, CALIF. 
LW. e for our e booklet wan complete decal.. 

GRANTHAM School of Electronics 
Desk 4-E, 1505 N. Weitern Ave. 

Hollywood 27. Calif. 

ENGINEERING DEGREES 
(Under and Postgraduate) 
E.E. Major in Electronics, 

Earned Through Home Study. 
AMI :RICAN COLLEGE OF ENGINEERING 

Residential Courses also Available 
Boa 2'7241M), HOLLYWOOD 27, CALIF. 

RN TV SERVICING 
UHF -COLOR -VHF 

Maser the latest, up -to- the -minute 
TV and Color TV developments. 

You cal Earn to $5,000410,000 a year in TV serv- 
icing aber 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 - 
oratori.s. You work with the latest equipment. 
Waste to time with Non -Essentials, Math or De- 
sign Theory. Complete information in our new 
FREE kooklet. Address Dept. E -956. Approved 
for yeti cans. Free Placement Service. 

WESTERN TELEVISION INSTITUTE 
341 W. 18th Sf. Los Angeles, Calif. 
Dept. E I0 -5e 
Mail me information about trainino. 
Name ... 
Address 

INDUSTRIAL 
ELECTRONICS 

RADIO-- 
TELEVISION 

ELECTRONICS 

I 
COMMUNICATIONS 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 
ELECTRICAL ENGINEERING 
Bachelor of Science degree in 
36 months. Communications 
option (radio -tv) Power option. 

ENGINEERING TECHNICIAN 
Assoc. in Applied Science degree - 18 months. 
Electronics Communications 
Electrical Power. 

MSOE - located in Milwaukee, 
one of America's largest indus- 
trial centers - is a national 
leader in electronics instruction - with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter - 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 

TERMS OPEN JANUARY, 
APRIL, JULY, SEPTEMBER 

Choose wisely - your 
future depends on it. Write 
for more information today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RE -1056, 1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin 

Send FREE career booklet. 

I am interested is ...._.._._.. _..... 

(Name of course) 
Name........... .........................._.._. . .. _..Age. 

Address_ ............... 

City .................... /,116, 

If veteran, give discharge date 
MS 57 
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LAFAYETTE SENSAiIONAI u MAIE S\ 

COMPLETELY WIRED 
TEST EQUIPMENT n V MAIESi at LESS than the PRICE of KITS! 

NEW POCKET AC -DC VOM MULTITESTER 2,000 ohm per volt SemiHvlty on both OC and AC 

LAFAYETTE SIGNAL GENERATOR 

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 
I 

red and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 

quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of 12OKC - 320KC, 
320KC- 1000KC 1MC- 3.2MC -11MC, 11MC -38MC and 
37MC -13OMC all on fundamentals with calibrated harmonics 
from 120MC to 260MC. Selector switch gives instant choice 
of , 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 sep arately. 

Outputs are unmodulated RF, dulated RF and 400 CPS audio. RF output is in excess of 100.000 
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 
by special circuit design. Has a line adjustment RF control. AF output is 2.3 volts, AF input is 4 

volts across 1 megohm. Large cleat 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXT -MOD input and INT -AF for audio tests eliminate need 
for special AF output connectors. Machine engraved panel lettering. Handsome gray metal case with 
currying handle. Measures 66'2" 10" x 41/2 ". Comes complete with pair of leads. AC line cord 

1 plug. Operates on 105 -125V 50.60 cycle AC. Shpg. wt., 8 lbs. 
22.50 LAFAYETTE LSG -10 SIGNAL GENERATOR 

NEW! 
LAFAYETTE CAPACITANCE -RESISTANCE TESTER 

WITH l'IN -SET QUICK CHECK" 

COMPLETELY WIRED AND TESTED 

' ae f- 34.50 

TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 

DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MED 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO S 
MEGOHM 

160 ua 3 METER 
1% PRECISION 

RESISTORS 
SILVER CONTACT 

SELECTOR SWITCH 

FULL SCALE RANGES 
DC Volts: 0.10; 0 -30; 0- 300; 0-1000 Vella - AC Volts: 0.10; 0-30; 0-500; 0-1000 Velb_DC 0-500; 0-1000 50 we nd 500 Re latenc.0.10K; -1 Meg Dslbfa: - 20 to +22; +20 to 36 db (O db 0.773 10-Capacity: 250 la le .2 mld_00s mid to 1 mld_Ovryvl Rangau 0.10; 0 -50; 0.500; 0.1000 volts 

B t Buy in America! A very 8. 9 5 
This Mulliteater is it complete instrument sensitive 

kit) 
1wOth high quality and sensitive 160.microamp (not 
oho, volt on both AC and DC. Single selector switch, I CZ. 

precision resistors, 3" meter, Features accuracy and ruggedness. In attractive extreme 
astic front panel. with metal bottom for ruggedness and shielding. Panel, city' range requires 50 volt AC source. Second pacity range requires 10 volt AC source. Size 4t/ "x31/2 "xl 5/a". Complete with teat leads and batteries. Shipping weight Ihs, 

R W -27A 
Complete 1.95 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 
lleve 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 MED, .001 -.5 MFD, .1 -50 SIED and 20.1000 MED. 
Resistance ranges are 100. 50.000 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit-no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 

you choice of 25, 150, 250, 350 oe 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50 ^c. Operation is simple and accurate, using 
a magic -eye tube 

as 
the 

Lnxll td tHxr "Attra 
Attractively le 

finished steel case with setched panel and rounded 
corners, 

1,6-4 NET 34.50 

LAFAYETTE CAPACITOR -RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

FIRST 
SUN. 
THIS 

A y 

LOOK AT THESE 
FULL SCALE RANGES! 

D.C. Vella: 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 Megehmr_ 
D.C. CURRENT: 0 -60 Micro- 
amp; 0 -6; 0 -60; 0.600 
Millfempa _ DECIBEL: - 20 
te + 17 db (0 db -0.774 v ) v } - CAPACITY: .0001 -,01; 
005 -.15 mid _ INDUC- /' TANCE: 20 -2000 millihenry 

e 
-OUTPUT RANGES: 0 -6; 
0 -30; 0.120; 0 -600; O- 1200 Veles 

The new Lafayette high s 
tivity iMultitester is a complete 
instrument (not a kit). In ad- dition to its unusual sensitivity 
of 20,000 OHMS PER VOLT 
ON D.C. AND 10,000 OIIMS 
PER VOLT ON A.C., and the 
extraordinary number and scope 
of its range., 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 awitch, 35 ua 3" meter. Dependable, rugged and accurate. Even the test leads are heavy duty with high voltage insulation. Volt - 

Re source required for low capacity range is 120V A.C.. for high range apacity nd inductance ale is 6V A.C. Attrac- tive plastic front with metal bottom. Size tiy. "x4r /e "x2r /2" Complue with batteries and leads. Shipping weight 4 lbs. RW -30A Singly, Each 19.95 
In lots of 3. Each 19.25 

COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 

21.50 INTERMITTENT CONDITION 
SHORTS OR 

DIRECT READING SCALES FROM .00001 
TO 1000 MID 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. 50,000 and 10,- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150, 250, 350 or 450 volts available by selector switch. 
Power factor control from O to 50% . Cheeks for leakage, open. 
short, or intermittent operation. All readings taken directly off 
scales after setting magic eye to maximum. Completely self-con- 
tained power supply. Attractively finished steel case with rounded 
corners and etched panel. Operates Rom 110V AC. Size 9.,e"L x 

"H x 51/4"1). Shpg- wit. 10 lbs. 
MODEL LC -1S NET 21.50 

19.95 

4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS 
FOR SPEAKER AND EARPHONE OPERATION 

POCKET S I Z E 4 L r 3 - 5 1 6 W N I D BUILT-IN ANTENNA. REQUIRES NO EXTERNAL ANTENNA OR GROUND 

Lafayette engineers have designed 'this fascinating 4- transistor superhet receiver kit In a unique and Interesting form. It Is, 
by itself, a completely self-contained. pocket slxed personal portable set which operates a miniature earpiece so only you can 

hoar; by plugging Into the KT -96 kit listed below. It Is Instantly consorted to a full 6- transistor home radio. complete with 
speaker for the entire family to enjoy. Circuit features use of 4 transistors (2 high frequency and 2 audio type) plus ger- 
manium diode. 2 I.F. stages and built -In high gain ferrite core and antenna. The result is xmsltive. stable and selective 
set envering the entire broadrkat hand. Requires no outside antenna or ground connection. The kit la furnished complete with 

-' translators and all parts. Including battery and chassis already drilled and punched. The earpiece and carrying case are 

accessory Items. not supplied. All necessary pictorial and circuit diagrams are furnished with simple. easy -to- follow instruc- 

tions. 
KT -94 -Kit, shpg. wt., 2 lbs Net 19.95 
1AS- 311 -1.eather Carrying Case Net 1.95 
MS- 260 -Super power dynamic earpiece Net 3,95 

2- TRANSISTOR PUSH -PULL OUTPUT KII WITH SPEAKER SELF -CONTAINED IN 5FAUTIFUL PLASTIC CASE. 

CONVERTS 4- TRANSISTOR KIT INTO A 6- TRANSISTOR HOME RADIO WITH SPEAKER 

Add ronipletety transistorized push -pull audio stage to your 4 transistor rerrlver. Complete stage including speaker and ease 

measures only 3" II I 2ta W x 1% I). Plugs right into 4 translator kit above. Converts your 4 transistor set to a 6 

transistor plus diodes superhet receiver. Performance equal or superior to commercially wired sets selling at more than twice 

the price. Kit includes 2 transistors. 2 transformers, 2%" PM speaker, pro -punched chassie, speaker case to hold entire 

stage. battery, hardware, Instructions and diagrams. 

KT -96 -Shpg. wt., 1 lb 

LAFAYETTE RADIO 
JAMAICA 33; N. Y. 165-08 Liberty Ave. Write for FREE Bargain Packed Cútalog1 

DEPT JJ -I 

Net 11.50 

100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St, 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 
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aM 

ELECTRONIC CATALOG 
PACKED WITH MONEY SAYERS 

Pocked with the largest selection of Electronic, Radio and 
T.V. Parts, and quipment, PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, ports and components, Test Equip- 
ment, new build your own kits, tools, books. Microscope, 
drafting equipment. Binoculars, Telescopes, All Radio, TV 
and Ham supplies - ALL AT GREAT SAVINGS - Far the 
economy minded servicemen, dealer, engineer and tech- 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO -DAY. 

35 WATT HI -FI AMPLIFIER KIT WITH MET 
PUT AND 4 PUSH -PULL PARALLEL NEW E 

New Lafayette high power amplifier kit 
with host of features not In any other 
single amplifier. Calibrated output me- 
ter permits use as either recording or 
reproducing amplifier. EL84 power pen- 
todes provide high peak power and low 
distortion required for better audio 
quality. Features exceptional control 
venatilltY and ample inputs for all 
associated custom hi-11 equipment. DC 
operated preamp filaments and balanc- 
ing adjustment to minimize hum. bitter 
can be switched to indicate either re. 
cording voltage or output level of am- 
plifier. Features rumble filter, loudness 
control- separate base and treble con 
trois, silencing switch, speaker selector 
switch, output balancing adjustment and monitoring jack. 

RED OUT - 
84 TUBES 

SPECIFICATIONS 
FREQUENCY RESPONSE: 1- 1 db 20- 40.000 cps. HUM: 85 db btlow rated output. 
POWER OUTPUT: 35 watts with 4!'o total distortion at full rated tutput. INPUTS: 
TV Sound. Radio. Magnetic Phono, Crystal Phono, Tape. OUTPUT IMPEDANCE: 4. 8 
and 16 ohms: high Impedance for tape recorder. TUBE COMPLEMENT: 3- 12AX7, 
1.12AÚ7, 4 -EL84, 155'4, FEEDBACK: Negative feedback loops vlan Ily eliminate die- 
Motion. POWER: 117V, 60 cps. 80/150 watts with auxiliary power renptacies. Remora. 
ble escutcheon. Size 126." L x 9%" D x 4'A" H. 
A combination of high power, high Odellt'. gleaming beauty and advinced engineering 
features unmatched at even twice the price, Supplied in complete kit form with sim- 
plified easy- to-follow Instruction sheets. Shpg. w., 25 Iba. 
KTIIS- Complete kit, Net 59.50 

HIGH FREQUENC 
WITH ACOUST 

DIRECT IMPORT 
MAKES THIS PRICE 

14.95 

IN MI a'1 

LAFAYETTE'S FM -AM TUNER KIT 
SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 
MEETS FCC REQUIREMENTS FOR 
RADIATION 
GROUNDED GRID TRIODE AM- 
PLIFIER 
ARMSTRONG FM CIRCUIT WITH 
FOSTER -SEELEY DISCRIMINATOR 
AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

The excellence of Its design and the quality of 
its components comhine to prorlde this compact 
high -fidelity FM-AM tuner with superb char 
arterlaties normally found In units costing le 
er 1 times as u h, and with performance un 
believable at this low price. Features Armstrong FM circuit with limiter and Foster -Seeley 
discriminator. Simplified tuning with slide -rule dial and flywheel counterweighted mechan- 
ism. AFC defeat circuit combined with tuning control. Attractive etched copper -plated I 
and lacquered finish. 1 

SPECIFICATIONS 1 
FREQUENCY RANGE: FM. 55 -108 MC; AM. 530 -1610 AC. ANTENNA INPUT: FM, 1 

300 ohms; AM. Ferrite loopstlek and high impedance external antenna. CONTROLS: 
2 -5 function control for AM. FM, PHONO. TV and tuning /AFC defeat control. DIS- 
TORTION: Less than 1% rated output: FREQUENCY RESPONSE: FM. m .5 db 20 to 1 
20.000 cps; AM. 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 in for 30 db quieting; 
AM. loop sensitivity 80 uv /meter. SELECTIVITY: FM. 200 KC bandwidth. 6 db down - 
375 Ku' FM discriminator peak to peak separation; AM, 8 KC handwith, 6 db down. 1 

IMAGE REJECTION: 30 db minimum. NUM LEVEL: 60 db below 100% modulation. 1 

TUBE COMPLEMENT: 2- 12AT7, 1.6RA6, 1 -6REO, 2 -6AÚ6, 1 -6A1,S plus 1 -6X4 rectifier. 
SIZE: Sys" high x 944" wide x 9%" deep (excluding knobs). CONSUMPTION: 90 watts. 
For 110 -120V 60 cycles AC. Less metal rase. Shpg. wt., 9 lbs. 
KT100 Complete kit. less Cage_ Net 36.95 1 

LT IO -Completely wired Less metal case. Net 52.501 

==== 00 -Metal rage for above, Shpg. wt., 3 lbs Net 5.00 

FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC TENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 

New high frequency tweeter featuring a louvered acoustic lens for uniform sound 
dispersion and capable of handling up to 25 watts of distortion free power. The 
directional tendency of high frequency notes is overcome by the natural wide 
dispersion angle of the short horn and the ousticlens hich disperses and 
radiates the high notes smoothly throughout the entire listening ores. The lens is 
detachable for panel mounting. with separate base for the tweeter furnished 
for external mounting where desired. Aluminum voice coil hat 16 ohms Impe. 
dance. Size: 41/ " long x 3" diameter, lens extends 2 t /s ". Requires crossover 
network, preferably one with level control, such as the LN -2. With full instnic. 
lions. Shpg. wt., 5 lbs. 
MW -7 - - 

Net 14.95 
tir awwww wwwwwwwwwwwwww w w wwww ============ rie 

METAL -CASED CONE TYPE HI -FI TWEETER 
FREQUENCY RESPONSE 2000 - 16,000 CPS HANDICS 20 WATTS OF POWER 

e 
Highest quality cone type high frequency tweeter aving 
a range from 2000 to 16,000 cycles. Especially efficient 
at higher end of audio spectrum where other cone type 
tweeters tend to lose clarity and volume. Entirely closed 
in a metal case with base s'o that it can stand by itself 
or be mounted on a flat surface with mounting bracket 
supplied. Rated to handle 20 watts of power. A cross. 
over network is required; the Lafayette LN -2 is ideal. 
Voice coil impedance 8.16 ohms. Size: 31/4" X 21/4" 

3" Diam. Shpg. wt., 3 ibs. 
HK -3 Net 5.93 

CROSSOVER CaPACIPIVt.IN000TIV NITWOSe 
WITH CROSSOVER AT 2000 CPS NETWORK 50117 -IN LEVcL OILLIANCE CONTAOL 

8.75 

The frequencies above 2000 cycles are chan- 
neled to the high frequency tweeter by means of 
the high -Q inductance and capacitance compris. 
Mg this efficient crossover network. The highs 
and Iowa are brought into acoustic balance by 
means of continuously variable level -brilliance 
control. Control has 2t/ ft. long cable for re- 
mote mounting. Network matches R -16 ohm 
speakers 

Enclosed" in 
metal loss er6^ to 

11 
mini- 

mum. 
2./." D. With full instructions. Shpg wt., 6 lbs. 
gN -2 Net 2.7S ====== == es________________wo 

ffyyad 165 -08 Liberty Ave. 

R JAMAICA 33; N. Y. DEPT JJ -2 

NAME -- 
ADDRESS 

SEND - - - -- FREE 
LA FAYETTE 
CATALOG 

A modest budget need no longer limit your HI -F1 aspira- 
tions. The y.tem consists of the G.E. 12" woofer with 
heavy 14.5 ox. Inico V magnet and 1M° aluminum volee 
coil rated at 23 

w 
atts: the new metal eased 1TK -3 cone type tweeter: the LN -2 

crossover network level and brilliance control, Both tweeter and network are 
described on this page. The complete 2 -w speaker DTtem coven the frequency range 
40- 16,000 cycles. Shpg. wt., 16 lbs. 
SY -ST- Complete System Net 27.50 
SY -SS- Complete System, same as shove except the 111V-7 Tweeter with acoustical lens 
is Supplied instead of HIC3. Shpg. wt., 20 lbs Net 36.50 

LAFAY Neil Mail Order 
ETTE 

Cen 
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Systems 
Career: a 

laboratory 
for 

learning 

164 

... an exciting and rewarding 

career awaits the E.E. or Physics 

graduate who joins this highly 

respected Engineering team. 

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

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

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

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

r 
HUGHES 

L_ J 

Some extra advantages for 
Field Engineers include: 

Training at full salary for 3 

months before assignment. 

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

Additional compensation plus 
complete travel and moving on 
assignments away from Culver 
City. 

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

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

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

vacations. 

Scientific Staff Relations 

RESEARCH AND DEVELOPMENT LABORATORIES 
HUGHES AIRCRAFT COMPANY 

Culver City, California 

RADIO -ELECTRONICS 

r 
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IMPOSSIBLE TO OBTAIN WITH ANY OTHER TYPE SPEAKER 
3500 cps io beyond audibility 180 Dispersion / +56 db RETMA Rating 

THE T35B -for lower powered sys- 
tems and existing quality AM -FM 
radio or radio -phonographs, fin- 
ished in flat matte black. Requires 
only X36 to attach to music system. 
AT37 level control optional. Imped- 
ance 16 ohms. Shipping wt. 2 lbs. 

BEAUTIFUL PICCOLINO 
ACCESSORY ENCLOSURE 
for T35 or T35B, mahogany 
or blonde .... Net $10.00. 

THERE IS A DIFFERENCE - 
Make your own comparison 
at the turn of a switch. Hear 
and compare 36 different 
speaker systems on this E -V 
Systems Selector. 

Any high fidelity music installation shows amazing 
improvement in the last two octaves with the addition 
of the easily installed T35 or T35B. The E -V T35 is 
without equal in its ability to reproduce highest audio 
frequencies with distortionless purity. At least one 
more octave of silky highs is afforded through use of 
T35 for systems over 20 watts, or T35B for systems 
under 20 watts. Solid 180° dispersion is accomplished 
by the E -V developed diffraction slit -type horn. E -V 
Model X36 crossover and Model AT37 level control 
are designed for use with the T35 and T35B. Imped- 
ance 16 ohms. Shipping weight 2 lbs. 

T35 Net $33.00 X36 ... Net $9.50 
T35B Net $21.00 AT37 Net $3.90 
Write for information on the 135 and 735B. For facts on Speaker Systems affording true 
high -fidelity music reproduction, send 25c and specify Catalog Nos. 117 and 118-W610. 

gieer Siecr: ELECTRO- VOICE, INC. BUCHANAN, MICHIGAN 
Export: 13 East 40th Street, New York 16, U.S.A. Cables: ARLAB 
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9 of the 12 top -selling replacement TV tubes 
are original RCA designs. Manufacturers of TV sets have given RCA tube-type 

leadership by using RCA -designed tubes in their equipment. Experience has shown these manu- 

facturers that RCA -designed tubes are tops in performance. Service dealers know, too, that the 

company which knows how to design tubes knows how to build them BEST. So follow the lead of 

smart service technicians everywhere -say "RCA brand, only" on all your tube orders and get 

tubes that are tops in quality and performance. 

RETMA REPORT for year of 1955 

RECEIVING TUBES 
RADIO CORPORATION OF AMERICA, HARRISON, N. J. 
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