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Capitol Radio Engineering Institute - Pioneer in Radio Engineering Instruction Since 1927 

Here's how you can figure on a BETTER Jas in 
RADIO- ELECTRONICS, Broadcasting, Television, Servicing, Manufacturing 
Add CREI Technical Training to Your Present 
Radio Experience, Then Get That Better Radio Job 
-Make More Money -Enjoy Increased Security. 

You can't plan your future on a slide rule. But you can take 
a meas urement of your own capabilities. 

Look at the successful radioman. You'll find that he's the 
fellow who looked and planned ahead. Today, you have the same 
opportunity -at a time when radio's technical progress has gone 
beyond the supply of technical Manpower. Never before have so 
many men like you had the opportunity to step ahead into better - 
paying jobs ... jobs that offer real interest and security in any 
one of the many expanding fields that urgently need competently 
trained men. 

You can't say, "I don't need more training." Every ambitious 
radio technician needs more training. No matter what your experi- 

MAIL COUPON FOR FREE BOOKLET 

ti 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W., Dept. RN -10, Washington 10, D. C. 

Gentlemen: Please send your free booklet, "CREI training for your better job in Radio -Electronics," together with full details 
of your home -study training. I am attaching a brief resume of my experience, education and present position. 
Check field of greatest interest: 

PRACTICAL RADIO -ELECTRONICS PRACTICAL TELEVISION 
BROADCASTING AERONAUTICAL RADIO ENGINEERING 
RECEIVER SERVICING INDUSTRIAL ELECTRONICS 

NAME 
STREET 
CITY_ ZONE STATE 

I AM ENTITLED TO TRAINING UNDER G. I. BILL. 

J 

ence, you must fortify yourself with up -to -date technical knowl- 
edge to qualify for the better jobs and to stave off the new com- 
petition that war -time activity has brought into the field. 

CREI has a course of training for you. You will find our proved 
type of training practical and thorough. Whether your future 
lies in broadcasting, television, servicing, manufacturing or any 
branch of communications, you will find that you can "go all the 
way with CREI" from introductory, basic principles to advanced 
training, and on to specialized fields of radio -electronics. 

Send for, and read, our interesting 24 -page booklet. It 
explains our self- improvement program, courses and what CREI 
can do for you. It will give you a good idea how practical and 
easy -to- understand our training is, and why many thousands have 
enrolled for CREI courses since 1927. 

VETERANS! CREI TRAINING AVAILABLE UNDER G. I. BILL 

If you have had professional or amateur radio 
experience and want to make more money, let 
us prove to you we have the training you need to 
qualify for a better radio job. To help us answer 
intelligently your inquiry -please state briefly your 
background of experience, education and present 
position. 

Capitol Radio 
Engineering Institute 

An Accredited Technical Institute 
Dept. RN -10, 16th and Park Road, N. W., Washington 10, D. C. 

Branch Offices: New York (7) 170 Broadway San Francisco (2) 760 Market St. 
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Be Yam Oeoz 'Fos 
I WILL SHOW YOU HOW TO START 
A RADIO SERVICE BUSINESS fu / /Q 

Tíi»e 
Time or WITHOUT CAPITAL Sp 

) 

J. E. SMITH, President 

National Radio Institute tai 

r.t- 10' 

As part of your 
training you build 
this complete, powerf-il 
Radio Receiver that brings in 
local and distant stations. 
N. R. I. gives you ALL the 
Radio parts . . . speaker, 
tubes, chassis, transformer, 
sockets; loop antenna, etc. 

You Build This 

MODERN RADIO 
and Many Other Circuits 

LEARN 
RA I 

I 

i 

rBYPRACT/C/IYC 
hv SPARE TIME 

with BIG KITS of 
parts 1 SEND YOU 

Let me _how you how you can 
name your own days . . your own 
hours ... as your own boss in your 
own money -making Radio business. 
I've trained hundreds of men to earn 

YOU PRACTICE with good incomes in their own shops ... 
this A. M. Signal men with no previous experience 
Generator. Pre- . and I can do the same for you. 
rules amplitude- My unique train -at -home method odulated 

,:goals for makes learning easy. I send you 
many testa. BIG KITS of Radio Parts. You get 

practical Radio experience building, 
testing and experimenting with Ra- 
dio Circuits. You keep these valu- 
able kits to use in your own Radio 
business. 

YOU BUILD this lost., that 
soon helps you RARN 
EXTRA MONEY °fixing 
neighbors' Radios, in apare 
time. 

I Trained These Men 
GOOD JOB IN 
RADIO STATION 
"Am Broadcast Engi- 
neer for Station 
K R O P. Fundamen- 
tals of Radio learned 
in N. R. I. training 

invaluable. " -JERRY G. COLLETT. 
Br.,wley, California. 

HAS OWN 
RADIO BUSINESS 
"After finishing course. 
Opeued my own Radio 
shop. Can't praise 
your training too high. 
It's the best :" - 
EItNEST T. SLATE. 
'l'rvaa. 

YOU PRACTICE! 
Radio solder-, 
Mg. mounting. 
connecting 
with equip 
ment and 
Radin parts 
1 send. 

YOU 
BUILD. 

1:is 
uper- 
het ero- 
dyne re- 

Corsìcana, 
ether circuit. 

Make EXTRA Money la Spare Time 

The day you enroll, I send you 
EXTRA MONEY booklets. Use your 
know -how to make EXTRA MONEY 
fixing neighbors' Radios in apare 
time while learning. From here it's 
a short step to your own Radio shop 
or a good -pay job in Radio and 
Television industries. 

N. R.I. Trained Mea Flee Bright Future 
Think of money- making oppor- 

tunies in Police, Aviation, Marine 

Radio, Broadcasting, Radio Manu- 
facturing, Radio Repairing, Public 
Address Work, etc. And think of 
even greater opportunities in fast - 
growing Television, FM, Electronics. 

Get Actual Lesson and Book Free 

Act NOW! Send for my special 
DOUBLE FREE OFFER. Get actual 
lesson, "GETTING ACQUAINTED 
WITH RECEIVER SERVICING." ab- 
solutely free. Discloses short-cuts used 
by Radio repair men to check and repair 
Radios. Over 80 pictures and diagrams[ 
Send now and also get my 64 -page book, 
"HOW TO BE A SUCCESS IN 
RADIO - TELEVISION - ELECTRON- 
ICS." See how quickly, easily you can 
get started. But send NOWT .0. E. 
SMITH, President, Dept. SKR. National 
Radio Institute, Pioneer Home 
Study Radio School, Wash- 
ington 9, D. C. 

e jncludes 

TELEV%SIN TaNCS _E`EC 

EXTRA CASH 
IN SPARE TIME 
"Earned enoagh spare 
time cash to pay for 
my course b. time I 
graduated. N. R. I. 
training is tops!" - 

ALEXANDER RISE, Carteret, 
New 

n Bin 

UNISON 
'Eggs 

Act NOWT Send for my special DOUBLE 
FREE OFFER. Get actual lesson _"GET- 
TING ACQUAINTS D Yu TH RECEIVER 
SERVICING," abs lutely free. Discloses 
short-cuts used by Radio repair men to check 
and repair Radios. Over 80 pictures and 
diagrams. Seul NOWT 

VETERANS 
1,ri,elut. 

GET THIS TRAINING UNDER 
G. I. BILL. MAIL COUPON 

MR. J. E. SMITH, President Dept- 8KR 
NATIONAL RADIO INSTITUTE, Washington 9. D.C. 
Mail me FREE Sample Lesson and 64 -page book. 
(No salesman will call. Please write plainly.) 

Age 

Name 

Address 

City ...... Zone State 
O Check if Veteran. Approved For Training Under GI Bill. 4 

L.11.1GM ea lie ail ------- . - - --.- 
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OLIVER READ. W9ETI 

14:n,¿irk Z4lit:,> 
WM. A. STOCKLIN 

H. S. RENNE, Ex-W8PTS 

RAY FRANK. WWII 
P. B. HOEFER 

E. HITZEL 
S. KRUMBACH 

R. S. KUPJACK 

'sf r 

L. L. OSTEN 
. A; ,>.,ne, h4aragr 

OHN A. RONAN, JR. 

HERMAN R. BOLLIN 

COVER PHOTO: A Transvision 10BL tele- 
vision kit nears completion as Herbert 
Cohan explains its simplified construc- 
tion to his enthusiastic audience of one 
-young Gene Ferguson -who approves! 

(Photo by Walter Steinhard( 

Cllnirnn ::n of the Brcrd aua Ptibííahrr 
WILLIAM B. ZIFF 

PrO hi,;n.', 
B. G. DAVIS 

S <5crdan- Treat(nr7 
ARTHUR T. PULLEN 

eire- Presiaertc 

GEORGE BERNER 
Atitc, hsing .. r.d Saler D(r,('f 

MICHAEL H. FROELICH 
D,r. Eastern 

H. J. MORGANROTH 
Product!: n Dire.to, 

H. G. STRONG 
Cirtnletion D.rcctr'r 

BRANCH OFFICES 
NEW YORK (II 

Empire State Bldg., WI 7-0400 

LOS ANGELES (141 
815 S. Hill St., Tick:, 921.3 

Manage -, WILLIAM L. PINNEY 

TORONTO 
21 K:sg St.net, Last 

ASSOCIATED WITH 
Ziff Davis, Ltd 0i`ramr tans Bldg. 

Weitern Güte, London. England 

. irJ1 in radio- eCeclronic3 
Average Paid Circulation over 185,000 
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Communications-type 
Broadcast Receiver 

540 KC to 110 MC 

$26950 
(slightly 

Higher West 
of Rockies) 

Beats Any Broadcast Receiver on Any Frequency. 
For discriminating listeners on all wave bands (FM /AM) ... who appreciate the thrill of superior performance ... 
who want dependability of reception with high - fidelity 
audio ... who want a few extra controls but not too many. 
An S ' L" version of our Famous SX -42. Two stages RF, 
three stages IF amplification. Temperature compensated, 
voltage regulated. Crystal filter. Built -in calibration oscil- 
lator. 14 tubes plus rectifier and voltage regulator. 

WATCH FOR IT AT YOUR LOCAL HALLICRAFTERS DEALER 

. . . OR WRITE TO THE FACTORY FOR DETAILS 

the hallicrafters co. 
4401 W. Fifth Avenue, Chicago 24, Illinois 

World leading manufacturers of precision radio and television equi 

October, 1948 5 
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With roß Famous 

Sealed in Steel Construction 
the clean, streamlined appearance and compactness of CT's 
new Sealed in Steel construction contribute immeasurably to 
the trim, precision -like effect of any electronic equipment. 

In addition, CT Transformers provide "steel wall" pro- 
tection against atmospheric moisture, efficient magnetic and 
electro- static shielding, unsurpassed strength and rigidity to 
withstand shock and vibration, and unusual convenience of 
mounting. 

Two base styles are available for most of the units in this 
catalog line, one with clearly identified solder lugs in a 
phenolic terminal board, the other with RMA color coded 
leads, stripped and tinned for easy soldering. 

The design of these new power transformers assures maxi- 
mum performance with minimum physical size and minimum 
temperature rise in accordance with RMA standards. 

The wide range of carefully selected ratings achieves maxi- 
mum flexibility of application, close matching with today's 
preferred types of tubes, and conformance with all industry 
standards. 

Write direct for catalog illustrating, describing and listing the 
complete line, or contact your nearest radio parts jobber at once. 

Typical Motorola FM two -way radiotelephone re- 
ceiver utilizing Sealed in Steel Chicago Transformers. 

PLATE AND FILAMENT SUPPLY TRANSFORMERS 
Primor,, 117 Volts, 50- 

For CAPACITOR INPUT SYSTEMS 

HIGH VOLTAGE 
SECONDARY FILAMENTS 

D.C. 
Catalog A.C. D.C. Volts Rectifier No. 1 No. 2 
Number Volts Ma. Output Volts Amps. Volts Amps. Volts Amps. 
PC -55 270 -0.270 55 260 5 2 6.3CT 2 
PC-70 335.0.335 70 320 5 2 6.3CT 3 
PC-85 330 -0 -330 85 320 5 2 6.3CT 3 
PC -105 345.0.345 105 320 5 2 6.3CT 3.5 
PC -120 375.0 -375 120 380 5 3 6.3CT 4 
PC -150 370 -0 -370 150 390 5 3 6.3CT 4 6.3CT 1 
PC -200 385.0.385 200 390 5 3 6.3CT 4.5 b.3CT 1 

For REACTOR INPUT SYSTEMS 

PR -55 350 -0 -350 55 260 5 2 6.3CT 2 
PR -70 425.0.425 70 320 5 2 63CT 3 
PR -85 440.0.440 85 325 5 2 6.3CT 3 
PR- 105 445-0-445 105 325 5 2 6.3CT 3.5 
PR -120 500-0-500 120 400 5 3 6.3CT 4 
PR -150 505.0 -505 150 400 5 3 6.3CT 4 OCT 1 
PR -200 520-0-520 200 410 5 3 6.3CT 4.5 6.3CT 1 

550. 370 -75.0 
PR -300 -75.370 -550 300 425 5 6 6.3CT 5 6.3CT 1 

Also available in the Sealed in Steel constructions: 
FILTER REACTORS with current ratings to match power transformers above. 
FILAMENT TRANSFORMERS to meet a wide range of modern tube 
requirements. 
AUDIO TRANSFORMERS - Input, Output, Driver, and Modulation -that 
provide uniformly high fidelity response in three frequency ranges: 30- 15,000 
cycles, 50- 10,000 cycles, and 200 -3,500 cycles. 

CH1CCO TOILWORN] 
DIVISION OF ESSEX WIRE CORPORAl'1 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

itADIO A: TELEVISION NEWS 

4 

I 
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I Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 

and Make Tests to Prove the Theory! 

to MAKE MONEY! 
LOW COST TRAINING - EASY PAYMENT PLAN! 

F. L. SPRAYBERRY, PRES- 
IDENT of the SPRAYBERFY 
ACADEMY OF RADIO. This 
is the mar who directs 
your study. His years cr 
experience and Radio 
"know -how" assure you of 
the finest in home Radio 
Training! 

You Learn at Home How to 
Build and Test Dozens and 
Dozens of Circuits - Simple 
and Complex! 

YOU DO 
OVER 175 

INSTRUCTIVE 
EXPERIMENTS 

YOU BUILD 
ALL THESE TESTERS 

AND MORE! 
I give you a fine, 
moving -coil type 
Meter Instrument 
on Jewel Bearings - with parts for a 
complete Analyzer 
Circuit Continuity 
Tester. You learn 
how to check and 
correct Receiver 

defects with professional speed and 
accuracy. 

You'll get 
valuable ex- 
perience and practice 
building this 
Signal Gen- 
erator and multi- purpose Tester. 
Makes a 
breeze out of fixing Radios and you 
don't have to spend money on ready- 
made Equipment. 

Set has Long and 
Short Wave Tuning.. 
All Sprayberry Equip. 
Is yours for KEEPS. 

SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST! 
I train you with regular professional Radio Equip- the finest kind of "bench" experience. And you get 
ment. I tell you exactly what to do ... how to do it right in your own home. In no time at all, you'll t 
it. You handle Radio Parts, see them operate, be ready for a business of your own or a good job learn what they're for. With the fine Kits I supply, in Radio, FM, Television, you learn how to build Radio Circuits, construct 

Radar, Industrial Elec- your own Test Equipment. I'll show you how to 
cause typical Radio defects so you can watch and tronics, etc. Now's +0 
see how they act. You learn the latest methods for the time to get ta'qp 
trouble -shooting and repair. All this adds up to started ! 

VETERANS! 
Approved for 
G.I. Training 
Under Public 

Laws l6 and 346. 
Mail Coupon 

for Full 
Details. 

/Erbher, 1948 

SEND FOR MY 
VALUABLE 

FREE BOOKS! 
"How To Read Radio Diagrams and Symbols" 

A wonderfully complete new book which explains in 
simple English how to read and understand any Radio 
Set Diagram. Includes translation of all Radio sym- 
bols. Send for this volume at once! It's free! With 
it I'll send you another Big Free Book, describing in 
detail my Radio Electronic Training! 

i4 
Soldering, wiring, connecting Radio 
parts ... building circuits with your 
own hands - you can't beat this 
method of learning. When you con- 
struct this Rectifier and Filter, Re- 
sistor and Condenser Tester, etc., you 
get a really practical slant on Radio 
chat leads to a money -making future. -----I -7 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President 
Room 25108, Sprayberry Building, Pueblo, Colorado 
Please r sh my FREE copies of "HOW to MAKE MONEY in RADIO, ELEC- 
TRONICS and TELEVISION" and "NOW to READ RADIO DIAGRAMS and 
SYMBOLS." 

C Check here if a veteran. 

Name 

Address 

Age 

City State - _ (Mail in envelope or paste on penny postcard) 

7 
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N JUST 

5 SECONDS! 

FLEXITIP- 
easily formed. 

LONGER 8" 
REACH 

5 SECOND 
HEATING - 
no waiting, 
saves power. 

SOLDER LITE - spotlights 
the work. 

BUILT -IN 
TRANS- 
FORMER 

DUAL HEAT 
-single heat 
100watts,dual 
heat 100-135 
wotts; 110 
volts,60cycles. 

That's all the time it takes for a Weller 
Soldering Gun to heat. Pull the trigger 
switch, make contact, and you solder. Then 
release the trigger and off goes the heat - 
automatically. No wasted time. No wasted 
current. No need to unplug the gun between 
jobs. The Weller Gun's Flexitip heats only 
when in use -no retinning or redressing 
when properly used with genuine Weller 
Tips. This intermittent 5- second heating saves 
hours and dollars -your Weller Gun will 
pay for itself in a few months. 

Other advantages? Just check the fea- 
tures of the Weller Gun illustrated. See 
why it's called the "handful of soldering 
convenience". 

Solderlite, extra length, and the easily 
shaped Flexitip means real soldering ease. 
And because the transformer is built in- 
not separate -the Weller Gun is a com- 
plete, self -contained unit, compact, conve- 
nient, safe. 

For laboratory and maintenance work, 
we recommend the efficient 8" model - 
DX-8 with dual heat;or 4 "types S -107 single 
heat and D -207 dual heat. Order from 
your distributor or write for bulletin direct. 

WELLER 
MANUF COMPANY 

810 Packer Street Easton, Pa. 

B Y T H E E D I T O R 

THE VIDEO SERVICE DILEMMA 

ONE of the largest manufacturers 
of television and radio sets re- 

cently completed an extensive survey 
throughout New York and Pennsyl- 
vania in order to determine owner 
and non -owner preferences in video 
sets, and to analyze other factors in- 
fluencing the sale, distribution, and 
maintenance of various types of tele- 
vision equipment. 

The great majority of those sur- 
veyed, in fact 84 %, indicated that their 
installation was completely satisfac- 
tory. They indicated that their dealer 
or special installation service organ- 
ization was well trained and did a 
thorough job. The sets requiring serv- 
ice were not numerous and little time 
was required in making proper adjust- 
ments. As a matter of fact many com- 
plaints were the result of insufficient 
signal from the television transmitter 
rather than lack of proper installation 
of the set. We may conclude from the 
above that radio -television dealers and 
independent service organizations are 
rapidly equipping themselves to meet 
the new requirements that video pre- 
sents and most of them are now giving 
satisfactory service in the opinion of 
the set owners. 

We recently picked up a copy of 
"Television Service and Installation - 
a Manual of Experience" published 
and distributed by NEWA. It contains 
proposals for the operation of televi- 
sion service and installation depart- 
ments by television receiver distribu- 
tors. They recommend that the whole- 
saler maintain a "non- profit" service 
department. It provokes us to find 
these proven uneconomical procedures 
encouraged by people who should know 
better. Perhaps the greatest burden 
on the radio service industry has been 
the manufacturers' blithe indifference 
to the realities of the justifiable 
charges warranted for good, efficient 
radio service. 

The public has long been led to 
believe, from receiver sales promotion 
and advertising, that their radios sel- 
dom need service and when they do 
the cost for this service should be neg- 
ligible. This, of course, is misleading 
and tends to engender a feeling of sus- 
picion and distrust on the part of the 
customer toward the serviceman. 

We fail to see where any business 
can afford to operate a planned non- 
profit service department. It is not 
only economically unsound for the in- 
dividual business, but it also leads the 
majority into a plethora of "something 
for nothing service" that leeches away 

the life blood of the business. If tele- 
vision wholesalers generally adopt the 
practice of a non -profit television in- 
stallation and service function (with 
concessions to sales as recommended) 
it would not be very long before the 
television service picture would be in 
a pitiful mess. 

Another recommendation that 
strongly indicated a lack of sound 
thinking on what will be best for the 
television industry as a whole, was the, 
suggestion that the wholesaler use the 
independent service companies Only as 
a temporary expedient until the deal- 
er's personal staff has been trained 
and the shops equipped to handle their 
own television service. It is obvious 
that back of this thinking is the feel- 
ing that where the independent tele- 
vision service company must get fees 
for their work that will permit them 
to operate soundly and profitably, the 
dealer who handles his own service 
might be persuaded to give "service 
concessions" to persons making or con- 
templating a purchase. 

We feel that if industry were to 
adopt such a proposal, it. would lead 
even farther into a complete state of 
confusion. 

Successful merchandising depends 
upon prompt and efficient service. This 
applies particularly to anything as rin- 
tricate as television. Local dealers are 
smart enough to realize that when a 
complaint comes in, it is to their ad- 
vantage to be "Johnny on the Spot." 
They know, too, that future sales de- 
pend upon the goodwill created by 
the type of service they are able to 
render when the need arises. 

Suppose Mrs. Brown had to wait 
many hours for a distributor's service- 
man to make a trip from a downtown 
area to handle a service complaint in 
a remote suburb, after having relied 
upon her local dealer for prompt radio 
service over many years' time. Do you 
think for a minute that such an ar- 
rangement would win her favor ? Most 
distributors are located in downtown 
areas and it would be impossible for 
them to give the type of service ex- 
pected. Many dealers are open eve- 
nings and will even make service calls 
on Sundays and holidays. What dis- 
tributor would be willing to do the 
same ? 

It is hoped that manufacturers and 
distributors will formulate suitable 
service training programs for their 
dealers that will result in prompt and 
intelligent service. It would be to their 
mutual advantage. O R. 
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ALLIED'S NEW 

1949 RADIO CATALOG 

180 VALUE -PACKED PAGES 

Seu Pet a amt! 

The Preferred Radio Buying Guide 
It's ready for you -the new 1949 ALLIED Radio Catalog! 
Get the Radio Buying Guide that's the first choice of thou- 
sands of expert service technicians, engineers, soundmen, 
Amateurs, builders and experimenters. The new ALLIED 
Catalog- Radio's largest and most complete- brings you 
180 pages packed with the widest selections of the newest 
and finest equipment, at today's lowest, money- saving prices! 
Here's everything in radio for everyone in radio: new Tele- 
vision and home receivers; radio -phonos with new Dual - 
Speed Changers; packaged Sound Systems, high -fidelity 
sound components and P. A. equipment; latest Amateur 
receivers and station gear; test instruments; builders' kits; 
thousands of parts, tubes, tools, books -the world's largest 
and finest stocks of nationally known equipment. Take ad- 
vantage of ALLIED's speedy, expert shipment and the 
personal attention of seasoned old -time radio men. Get 
the details, too, of radio's most liberal Time Payment Plan. 
Write today for your FREE copy of ALLIED's newest and 
greatest Catalog -the preferred Radio Buying Guide! 

LARGEST STOCKS QUICK, EXPERT SERVICE 

Send for your FREE copy of 
Radio's Most Complete Catalog. 

Use the coupon below - NOW! 

THE 
WORLV'S 

LARGEST 
RADIO 

SUPPLY 

/LOUSE 

Orlober, 19-111 

Radio's Leading 
Buying Guide .... 

WORLD'S LARGEST STOCKS 

Everything in radio for everyone in 
radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of all leading makes of parts 
and equipment. Get everything you 
need from one dependable central- 
ized source- ALLIED RADIO! 

TELEVISION 8 HOME RADIOS 

See ALLIED'S outstanding selection 
of new Television sets, new table 
model radios, FM -AM combinations 
with new Dual -Speed Automatic 
Changers. Save on these rodio 
models -the choice of experts! 

AMATEUR STATION GEAR 

You'll find everything you need for 
your shack in the new ALLIED Cat- 
alog. See all the latest releases in 
receivers, transmitters, parts, station 
equipment -the biggest and most 
complete listings in Ham radio! 

NEW SOUND EQUIPMENT 

Packaged, ready -to -use Sound Sys- 
tems; amplifiers guaranteed for one 
full year; high -fidelity sound corn - 
ponents; everything in speakers, 
mikes, P. A. accessories, intercom 
and recording equipment -head- 
quarters for Soundmen! 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 1 -K 8 

Chicago 7, Illinois 

Send FREE New 1949 ALLIED Catalog. 

Name 

Address 

City Zone State 
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Our customers like 1 

Controls 
With CRL's improved Adashaft Radiohms you 
can carry a small stock of controls, yet be ready 

to handle almost any kind of control replacement problem. No 
wiggle, no wobble, no slip. Just insert shaft pilot in control stub 
shaft, and slip "C" washer into place. Available in all sizes for 
all model "M" volume control applications. Six types of shafts. 

l0 

S 
Centralab offers you a complete line of Tone, witches. Rotary Selector, Lever Action and Medium Duty 

Power Switches, which features a wide variety in both laminated 
phenolic and steatite insulation. Available with shorting or non - 
shorting contacts. See your Centralab Distributor for further in- 
formation, or write direct for new Catalog 26. 

RADIO & TELEVISION NEWS 
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Centralab performance! 
-- says Earl Chandler, Milwaukee, Wisconsin 

Customer attitude toward the service you give is often based on the perform- 
ance of the replacement parts you use. That's why thousands of successful 

service repairmen everywhere - men like Earl Chandler - stock a com- 

plete line of Centralab service components. These men know from expe- 

rience how much CRL parts help them build customer goodwill. Compare 
quality ... compare performance ... compare price, and you'll see for your- 

self how quickly CRL parts can help you build up your service business. Get 
all the facts. Call or write your Centralab Distributor! 

"Sullivan's Radio Shop, Milwaukee, Wisconsin, 

combines careful workmanship with Centralab 
quality parts to make sure that our customers are satis- 

fied," says Earl Chandler, serviceman. Such a policy 

means more business ... greater profits! 

\HI- Kaps // CRL line of ceramic By -pass and Coupling n r Capacitors gives you ceramic dependability 
and permanence at a new low price! Packaged in a convenient 
envelope of five, Hi -Kaps are clean, easy to stock and handle. 
Wide range from .000050 to .010000 mfd. Rating -600 WVDC, 
1000 V. flash tested. Ask your Centralab Distributor for all the facts. 

October, 1948 

"H 
i Vo V // Just out! Centralab's new high volt- 

age capacitors for television and high 
voltage applications. Made of Ceramic -X, Hi- Vo -Kaps combine 
high voltage and small size to give you convenient, dependable 
performance. 10,000 WVDC. 20,000 VDC. Capacity - 500 mmf. 
See your CRL Distributor, or write direct. 
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1948 TELEVISION McuuaI 

Television 
t.,.r,;r,i< Ì»;'n,,,lfon 

Contains material on popular television receivers 
of Admiral. Belmont Radio, DuMont, Farnsworth, 
General- Electric, Hallicrafters, Motorola, Pbilco, 
R.C.A., Sonora, Stromberg- Carlson, and others. 
Gives description of circuits, many pages of test 
patterns, response curves, alignment tables, oscil- 
loscope waveforms, service hints, many diagrams in 
the form of giant double -spread blue- 
prints, test points, voltage charts, etc. 
Large size: 854x11 In., manual style 

300 
binding, flexible covers, price only .... 

INCLUDES EVERY POPULAR TELEVISION SET 

In this giant volume of television factory data, you have everything you need 
to repair every modern television set. For only $3, total price, you get complete 
service and alignment material on all popular T -V sets. You get easy-to- under- 
stand explanations of circuits, 144 large pages of alignment procedure, test 
patterns, T -V antenna data, response curves, oscilloscope waveforms, voltage 
charts, adjustment hints, many diagrams on mammoth 11x17 -inch blueprints, 
everything to bring you up to date and make you an expert in television repairs. 

FIND -FIX ALL TELEVISION FAULTS 

Use this new practical "cyclopedia" of tele- 
vision servicing as your guide to quick fault 
finding and repair of any modern television set. 
Eliminates guesswork - tells you just where 
to look and what to do. Cuts-hour- wasting jobs 
to pleasant moments. Use test patterns for 
quick adjustment, or look up probable cause 
of trouble in the pages of hints after simply 
observing fault in video picture. No equipment 
needed with these tests. Or use your voltmeter 
and compare values with many voltage charts 
included. With an oscilloscope you can get 
waveforms similar to hundreds illustrated using 
test points suggested and in a flash locate what 
used -to -be a hard -to -find fault. This manual 
will give you the know -how of a television ex- 
pert and will repay for itself with time saved 
on the first T -V job. Order at our risk for a 10- 
day trial. 

I . M. 

and Tel¡cvisio 
.crríting/, I"r.nation 

F. M. and Television 
Use this extra -large manual of fac- 

tory instructions for trouble- shooting, 
repairing, and alignment of all popular 
1947 F.M. and Television sets. Covers 
every popular make, including F.M. 
tuners, AM -FM combinations, and all 
types of television receivers. Detail cir- 
cuit diagrams, theory of operation, test 
hints, alignment data, including both 
meter and oscilloscope methods. This 
is the material you need to fix any mod- 
ern F.M. or Television set. Don't turn 
this profitable work away for lack of 
knowledge and information. Use this 
recent Supreme manual to save time 
and money on your very next F.M. job. 
Data presented on 192 large pages, 
83'x11 in. Sturdy, manual- $2 oil style binding. Tremendous 
value. Special price 

,fw often - Needed 

1948 . 

RADIO 
DIAGRAMS 

1 *rs;e,:i h,j,nnaen, 

itt 
o-ïw` 

1948 Diagram Manual 
Be prepared to repair quickly all 

new 1948 receivers. In this big single 
volume you have clearly - printed, large 
schematics, needed alignment data, re- 
placement parts lists, voltage values, 
and information on stage gain, location 
of trimmers, and dial stringing, for al- 
most all recently released sets. Makes 
toughest jobs amazingly easy. Find 
faults in a jiffy. Speed -up all repairs. 
The time saved on your next job will 
pay the $2 bargain price for the com- 
plete manual -after that you use it 
FREE. A worthy companion to the 7 

previous volumes used by over 120,000 
shrewd radio servicemen. New manual 
covers models of 42 different manufac- 
turers. Giant size 83.x11 
inches. 192 pages + index. 
Manual -style binding. 
Price, only 

$200 

Record Changers Manuals 
Post -War Models 

Service expertly all modern (1945-1948) 
record changers. All popular makes. Just 
follow simplified factory instructions to 
make needed adjustments and repairs. 
Hundreds of photographs and exploded 
views. Large size: 8x11 inches. 144 fact - 
filled pages. Price only 51.50 postpaid. 

Pre -War Models 
Just what you need to repair quickly 

thousands of pre-war (before 1942) auto- 
matic record changers, manual units, pick- 
ups, and 
ombiation.Hundred of recorders, 

and 
electrical diagrams. 128 large pages; giant 
size: 8,1,,6x11 inches. Price only $1.50. 

supreme Publications 
3727 W. 13th St., 9 S. Kedzie Ave., Chicago, ILL. 

12 

Compiled by 
M.N.Beitman, 
radio engineer. 
teacher, author 
d serviceman. 

BIGGEST BARGAIN T -V TRAINING 
For 15 years, radio servicemen expected 

and received remarkable values in Supreme 
Publications service manuals. The new 1948 
Television Manual is a virtual treatise on 
practical television repairs. By normal stand- 
ards, such a large manual packed as it is with 
practical data, illustrations, diagrams, charts . 
photographs, and expensive extra -large blue- 
prints, should sell for $10. - but as another 
Supreme special value, it is priced to serv- 
icemen at only $3, postpaid. Only a publisher 
who sold over one million of various radio 
manuals can offer such bargain prices based 
on tremendous volume -sales. Read about this 
new T -V manual at left. Find out about other 
radio manuals listed below. Use and save with 
Supreme Publications. 

RADIO AND F.M. SERVICE MANUALS 
You can speed -up and simplify radio repairs with Supreme Publi- 

cations Manuals. Service radios faster, better, easier, save time and 
money, use these most -often -needed diagram manuals to get ahead, 
earn more per hour. For the remarkable bargain price (only Y2 for most 
volumes) you are assured of having in your shop and on the job, needed 
diagrams and other essential repair data on 4 out of 5 sets you will 
ever service. Every popular radio of all makes from old- timers to new 
1948 sets, including F.M. and Television, is covered. Clearly printed 
circuits, parts lists, alignment data, and helpful service hints are the 
facts you need to improve your servicing ability. Let these manuals 
furnish you with diagrams for 80% of all sets. There is no need to spend 
large sums for bulky, space -wasting manuals, or to buy additional 
drawings every few weeks; be wise, use SUPREME Manuals to get 
the most in diagrams and service data for the smallest cost. Select 
manuals at left and below. Check titles you want to examine and rush 
"no -risk" coupon today. 

1947 1946 1942 1941 1940 1939 

MOST -OFTEN -NEEDED RADIO DIAGRAMS 
Each manual has between 192 and 208 pages of diagrams, 
alignment data, voltage values, and service $ 

hints; large size, 8Vzx11 ". Price, each 2.00 

1926 -38 

DIAGRAMS 
240 Pages 
Price $2.59 

NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 3727 W. 13th St., Chicago 23, ILL. 

Ship the following manuals on trial under Most -Often - Needed 
your guarantee of satisfaction or money -back. Radio Diagram Manuals 

New 1948 Television Manual. $3.00 

1947 F.M. and Television Manual. 2.00 

Post -War Record Changers 1.50 

Pre -War Record Players. 1.S0 

I am enclosing $ , send postpaid. 

Send C.O.D. I am enclosing 8. -deposit. 

Name: 

Address 

1948 
1947 
1946 
1942 

19411 
1940 J\ 
1939 
1926-1938 

PRICED 

AT 

ONLY 

$2.00 
EACH 

$2.50 
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OSCILLOkOPE 

RCA WO -55A General - 
Purpose Oscilloscope 

RCA's NEW 'nor R /SCOT ' Eh IFIV FP 

seventh unit of a revolutionary new 

line of matched test units. 
The RCA WO -55A Oscilloscope is the latest 
addition to RCA's comprehensive line of 
matched test units specifically designed for 
modern TV, FM, and AM servicing. New 
engineering features make the WO -55A 
unusually versatile in its range of applica- 
tions. 

Compact -Lightweight: The use of RCA 
miniature tubes ... plus a new, short -neck, 
3 -inch cathode ray tube ... makes the 
WO -55A equally useful in shop or field. 

Voltage Measurements: The voltage at 
any point on a waveform can be read 
directly on the graph screen. A built -in 
voltage source is provided for convenient 
calibration in r.m.s. or peak -to -peak values. 

Advanced Design: The linearity of the 
sawtooth sweep is unusually good. The 

sweep generator employs a vacuum -tube 
circuit which provides excellent stability 
at the higher sweep frequencies. 

A line -frequency sinusoidal sweep is also 
available. It gives a linear frequency pre- 
sentation upon the screen when a sinu- 
soidal sweep generator is used for visual 
alignment. 

Push -pull deflection is used in both verti- 
cal and horizontal channels, and full- screen 
deflection is obtained without overloading 
the amplifier. 

The retractable light shield facilitates 
observation of waveforms under conditions 
of high ambient illumination. 

See your RCA Test Equipment Distribu- 
tor today for full technical details on the 
WO -55A, or write RCA, Commercial En- 
gineering, Section JX60, Harrison, N. J. 

See it at your RCA Test Equipment Distributor's 

Compiete TV /FM /AM Service set-up 
with RCA matched -est urits 

The new RCA WS -16A all -Ateel lahora_ory- 
type test rack accommodate: a choice of any 
six matched RCA test units so meet inc i vid- 
ual service requirements. In additian -ao its 
display value and businessl ce appearance, 
this rac t facilitates use of the tesi instru- 
ments and speeds up service work Plenty 
of chassis room below for on-the-spot test- 
ing ... cr any unit can be readil.r with- 
drawn far field use. Six units in illustrated 
rack provide complete TV :FM /AM serv- 
icing facilities. 

eel RADIO CORPORATION of AMERICA 
ValF TEST AND MEASURING EQUIPMENT HARRISON. N. J. 
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THE TRANSISTOR 
The announcement of the "transis- 
tor" by Bell Labs presages a new 
field of ultra- compact electronic de- 
vices. The transistor is a miniature 
three -electrode germanium crystal In 
which a small cutrent to one elec- 
trode will control a much larger cur- 
rent to the other electrode. Watch 
for announcements of the capabili- 
ties of this remarkable new develop- 
ment as an amplifier or oscillator. 

ANTENNA MANUAL 

The Most 

Comprehensive 

Antenna Book 

Ever 

Published 

Over 300 pages of practical help on the 
many radiation, propagation, feed line 
and antenna problems which arise in 
the radio and television field. 

Written in plain, simple language, 
easily understood without brushing up 
on your math. 

Includes sugar- coated "why" and 
"how" information as well as practical 
how -to- build -it data. 

A necessity for every man in radio. 
$350 At your favorite 

dealer 
By mail, postpaid, $3.60; foreign, $3.75. 

RADIO AMATEUR 
Newcomer 

The only complete book for the begin- 
ner. Ideal for those just getting started, 
or getting interested in amateur radio. 

You need no other book to get your 
license! 

ABSOLUTELY COMPLETE 
At your 
dealer 

ltd" mail. 01.10 postpaid. 

$100 

THE WORLD'S RADIO TUBES 
(Radio Tube Vade Mecum) 

The only book of its kind in the world. 
Published in twelve languages for 

complete coverage. 
NEW SEVENTH EDITION NOW 

READY 
More listings than ever before. New, 
larger page size. 
Your dealer has it $300 

By mail, postpaid, $3.10; foreign, $3.20. 

RADIO BOOKS BY MAIL 
Over 125 titles always in stock. FAST 
SERVICE ... 98% of orders filled the 
same day. Send stamp for complete cata- 
log. 

L I M I T G D 

1 302 KE NWOOD ROAD 
SANTA BARBARA, CALI FOR N I 

This is it! 
T RADIO CREATES IO HANDBOOK 

HED, 

WE'VE EVER PUBLIS 

Here is radio's outstanding practical text ... with the 
greatest array of radio equipment ever shown between 
the covers of one book. All brand new ... newly 
designed and newly built by practical men, for prac- 
tical men . . . all tested in our own shop in actual use. 

ELEVENTH EDITION FEATURES: 
Dozens of transmitters for 
all bands, and all powers 
up to 1 kw. 
Six chapters on Antennas, 
Transmission Lines and 
Propagation. 
One entire chapter on ro- 
tary array construction 
and feed methods. 
One large chapter on the 
conversion of widely -dis- tributed military surplus 
equipment to amateur and 
other practical use. 
New constructional data 
on beam- tetrode ampli- 
fiers. 

One chapter on determin- 
ing the operational char- 
acteristics of all types of 
amplifiers. 
New. simple FM exciter 
designs. 
New data on transmitter 
control by improved meth- 
ods. 
New V -F -O designs. 
Simplified impedance 
matching and antenna 
tuning devices. 
The most extensive tube 
tables of any book not 
devoted entirely to such 
data. 

Larger 
Page Size 

Better 
Photographs 

Many New 
Chapters 

Extensive 
Revisions 

MORE MATERIAL THAN EVER BEFORE, DURABLY CLOTHBOUND, GOLD- STAMPED, FOR ONLY 

'3.00 per copy at your favorite dealer's in U.S.A. Mail orders, $3.25 
postpaid in U.S.A.; foreign, $3.50 postpaid. 

GET IT AT YOUR FAVORITE DEALER'S. If he cannot supply you. you may order direct from as by mail. 
DEALERS: "Technical" discounts allowed on this book when purchased by the radio, book, and news 

trades in quantities for resale. 

C.,cu.cvly Ci,CL 1 107 KENWOOn ROAD SCLl4.i0..,tlC . CALIFORNIA 
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NO CHARGE FOR THESE AUTOMATIC SALESMEN! 

They have sold thousands upon thousands of 

INTERLOCKED 
Flat Cell "B" Batteries 

WRITE IN FOR YOURS TODAY! 

PUT THIS ON YOUR COUNTER Cri 
This colorful display will help you get your share of the 
high -profit radio battery replacement business ... estimated 
this year at many millions of dollars. 

Printed in 3 brilliant colors. Stands 16 inches high, 12 
inches wide. Set it up where customers will see it ... on 
your counter ... next to your cash register ... at any high - 
traffic spot in your store. NOTE! We show the BOND - 
OLIN Counter Display. A similar WINCHESTER -OLIN 
Counter Salesman is also available. 

Available only in the 

LSLl ]t ILTIA and 
TRAGE -MARK 

Lines 

of OLIN INDUS TRIES, INC., Electrical Division, New Haven, Conn. 

FOR YOUR PORTABLE RADIO 

FLAT CELL °B" BATTERIES 
roá6almfC : _ Lvxmae lmácrc.5`aN$Wml 

OLIN INDUSTRIES, INC, 
it:. CA HAVEN. C NN AND BAANCMES 

FLAT CELL "B" BATTERIES 
IR1I/l JIAtfO- 

iNJVRING A c rN57 
POKFC ((Aa-ACG£ 

451 1/19 
yet cot 

Radio Battery for Ever Purpose - WE HAVE THEM 

PUT THIS ON YOUR WINDOW 1J Send in TODAY...NO CHARGE 

This eye -catching window streamer measures 25 x 10IA 
inches, printed in 3 brilliant colors. Especially designed for 
high visibility. It will attract and invite customers into 
your store. NOTE! We show the WINCHESTER -OLIN 
Window Streamer. A similar BOND -OLIN Window Sales- 
man is also available. 

Olin Industries, Inc. 
Electrical Division 
New Haven, Conn. 
Dept. A -1 

Mail me at once -no charge -Counter Display and Win- 
dow Streamer. BOND -OLIN or WINCHESTER - 
OLIN. (Check brand desired.) 

NAME 

STREET & NUMBER 

CITY ZONE STATE 
October, 1948 15 
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Are you Building a Business 

... or Burning your Bridges? 
Would you patronize a dentist who filled your teeth 
with plaster of Paris? 

Would you trust your children's lives to a doctor who 
prescribed cut -rate pills? 

Your business, too, is built on cus- 
tomer confidence! And your reputa- 
tion is too valuable to risk with 
inferior or unknown products. The 
cost of the parts you use in the aver- 
age repair job is insignificant corn- 

CAPACITORS 

pared with your investment in your 
reputation. 

That's why we say -YOUR CUS- 
TOMERS AND YOUR REPUTA- 
TION CAN AFFORD ONLY THE 
BEST! ... SPRAGUE. 

*KOOLOHM 
AMIN. Balm 

URESISTORS 

. T.M. Reg. 
U. S. Yat. Off. 

SPRAGUE PRODUCTS COMPANY, North Adams, Mass. 
JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF SPRAGUE ELECTRIC CO. 

Reach for p SPRAGUE 

and 
Knaw You're R t 

The superiority of the new Sprague type TM High- Tempera- 
ture Molded Paper Capacitors didn't happen by chance. You 
can use this better unit in your work today only because of 
more than four years of intensive research and one of the 
largest retooling programs in Sprague's history. That's why 
we can say "The First Truly Practical Molded Paper Tubulars 
are Sprague TM's" -and it is also the reason you can use 
them on any job with confidence and pride. 

Highly Heat Resistant 
Moisture Resistant 
Non -inflammable 

Conservatively Rated 
Small in Size 
Mechanically Rugged 

Completely Insulated 
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The answer to your HOME ENTERTAINMENT CENTER. Designed by 

leading furniture sty'ists and electronics engineers, CUSTOMODE custom 

cabinets give you riundreds of -efined functional arrangements, enhancing 

all interior styles cnd requirements. 

Four Basic Units; Reproducer Cabinet -Bass Reflex design utilizes any 

15' speaker including Jensen coaxial speakers; Medium Utility Cabinet 

-for large equipment, communications receivers, television sets, ampli- 

fiers, etc.; Small Utility Cabinet -for tuner, amplifier, recorder, record 

changer, etc.; Record Cabinet - holding more than 200 records. 

Mahogany in Blond or Cordovan finish. 

Customode's "building block" versa -ility enables you to create your 

own layouts as you wish, when you wsh. Please accept our invitation 

to write today for free literature and scale cut -up illustration. Jensen 

Manufacturing Company, 6601 S. Laramie Ave., Chicago 38, Illinois. 
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CRYSTALS 

1141Eitc' 

,00-40 
l*wif 
1.;;Iteheir 

000 

Type BH6 is available up to 100 

MC and can be furnished to meet 
all standard specifications, military 
or commercial. This means your 
design considerations can be simpli- 
fied by elimination of unnecessary 
multiplier stages. Write for informa- 
tion covering latest recommended 
oscillator circuits and associated 
crystal data. 

CRYSTALS 
BLILEY ELECTRIC COMPANY 

UNION STATION BLDG. ERIE, PA. 

* Presenting latest information on the Radio Industry 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

THE LIFE OF 12- CHANNEL TV, 
which has been the subject of quite a 
controversy within the FCC, was a 
focal point of comment during the 
testimony of former FCC Commis- 
sioner E. K. Jett at the recent alloca- 
tion hearings in Washington. He fore- 
cast a life of at least ten years for 
low -band TV, substantially longer than 
the two -year term predicted by FCC 
Acting Chief Engineer John A. Wil- 
loughby at a recent luncheon- meeting 
of broadcasters. 

Mr. Jett, who is now vice president 
in charge of radio for the Baltimore 
Sunpapers, stated that undoubtedly 
many more channels will be added to 
the TV setup, but the basic structure 
of present -day TV would not be al- 
tered. Two prominent Washington 
consulting engineers, C. M. Jansky, Jr., 
and Glenn D. Gillett, offered similar 
long -life opinions at an NAB meeting 
in West Virginia. In the opinion of 
Mr. Gillett, high- frequency TV or color 
TV is still eight to ten years away. 

THE USE OF DIRECTIONAL AN- 
TENNAS in telecasting, negated by 
the FCC in their 1945 report on TV, 
was sponsored by many during the 
allocation hearings. In a report on the 
effectiveness of directional antennas, 
Jack Poppele, president of the Tele- 
vision Broadcasters Association and 
chief engineer of WOR, declared that 
the problem of protection of video 
stations is not unlike the same prob- 
lem which regional stations have faced 
in standard broadcast for years. 

Analyzing the investment in the an- 
tenna, he stated that the cost of a 
directional antenna is in a far smaller 
ratio in comparison with the total cost 
of a TV plant and in comparison with 
TV operating expenses, than is a direc- 
tional antenna for the standard broad- 
cast station. And the problem of 
obtaining a suitable location for direc- 
tionalized-TV operation should be less 
complicated than that encountered in 
regional station construction, Mr. Pop - 
pele declared. Enlarging on this point, 
he said : 

"A television station requires only 
sufficient land for the erection of a 
tower and a transmitter building, 
while the regional standard broadcast 
station requires acres of land to erect 
a multiplicity of towers and install an 
adequate ground system. In areas of 
irregular terrain, the regional station 
18 

must also find rather extensive cleared 
plots of ground which have no great 
terrain irregularities and which are 
purchasable. It, therefore, seems rea- 
sonable that full consideration should 
be given to the practicability of direc- 
tional antennas in television allocation 
matters, and that because of the possi- 
ble use of these antennas, it is entirely 
feasible to provide adequate protection 
to areas in which the program service 
of other stations would not be replace- 
able." 

Mr. Poppele stated that the FCC 
opinions on directional antennas, 
drafted during the war, were not in 
keeping with present developments. In 
their report, the Commission said: 

. . The Commission desires to avoid 
as much as possible resort to direc- 
tional antennas for television. With 
the great increase in civil aviation as 
a result of the war, it is going to be 
increasingly difficult to find suitable 
antenna sites that do not contribute a 
hazard to air navigation ... there is 
much less flexibility in choosing an- 
tenna sites.... Moreover, directional 
antennas will have to be located away 
from cities with the result that shad- 
ows and multipath distortions in ren- 
dering service to cities will be much 
greater than where the antenna is 
located in the city itself." 

Mr. Poppele pointed out that direc- 
tional antenna operation requires only 
one tower. The then -expressed fears 
of multipath distortions where the an- 
tenna is not located- in the city itself 
has not been completely founded in 
fact, he continued. 

"Because of the height problems in- 
volved, zoning restrictions and cost," 
he explained, "many present television 
grantees and applicants propose sites 
outside of the cities to be served and 
anticipate excellent coverage." 

Other experts agreed with Mr. Pop - 
pele and it appears as if the direc- 
tional- antenna plan, which will permit 
many more TV stations to go on the 
air, will be woven into the new alloca- 
tion plan. 

TV 11E1 FIVER PRODUCTION con- 
tinues to hit new highs. In June, over 
64,000 receivers were made, bringing 
the total TV set production since the 
war to over 460,000. According to 
the Radio Manufacturers Association, 
RMA member -companies turned . out 
100,000 more television receivers dur- 
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Here's Our GREATEST Combination of Training Advantages IN 17 YEARS to Help YOU... 

Learn A andTE 
YOU ¡(U? EIAU /AMFMT 

Here's good news . . . BIG news ... our 
BIGGEST NEWS in 17 years. Now, AT HOME, 
you can get one of today's most effective 
combinations of Radio -Electronic training 
aids ... and you KEEP ALL EQUIPMENT. 

Mail coupon TODAY! Get FREE FACTS about 
D.T.I.'s amazing new home training. See how effec- 

tively D.T.I. prepares you to earn good money 
... do interesting work ... enjoy a grand 
future in America's thrilling Radio- Television- 
Electronics fields. 

A Jewel- Bearing, Self Powered 

MULTI -METER 
You also receive 

the necessary parts 
from which you con- 
struct and keep this 
valuable, commercial - 
type test meter, which 
can help you earn while 
you learn. 

Build Over 180 
Experments From These 

mast suit 
vim otria 

RADIO PARTS 
D.T.I. sends you mony 

Radio -Electronic parts which 
you mount on bases with 
spring dip terminals for 
quick assembly . . . ideal 
for experimenting. Build 
and operate 8 different 
Radio Receiver Circuits .. . 

Radio Telephone . . . PA 
System ... Electric Eye ... 
and many other fascinating 

ÿ projects. 

..&214.43a MINA 

... as one of your many "Learn -By- Doing" pro- 
jects to help you get valuable "on- the -job" experi- 
ence in ASSEMBLY ... WIRING ... SOLDERING ... 
ALIGNING...TESTING...and TROUBLE SHOOTING. 

... a D. T. I. Exclusive! 
You also receive the loan 

of a 16 mm. Movie Projector 
and many reels of instructive, 
"Learn -By- Seeing" film to help 
you grasp basic points faster, 
easier. It's like a teacher in your 
home, giving you an EXTRA 
advantage many say is worth 
the cost of the entire training. 

Modern CHICAGO LABORATORIES 

If you prefer, you can get all your prep- 
aration in one of the nation's 
outstanding new training 
laboratories. If you come 
to Chicago, living quar- 
ters will be found for you. 

DeForest's Training, Inc. 
-'s 

Effective EMPLOYMENT SERVICE helps you get started! ' 2533 hland Ave., Dept. RN -E10 

Chicago 
N. Asta, 

Illinois 
Send me complete details showing how I may make my 

1 graduates get started to the field, start in Radio- Electronics- Television. No obligation. 

ME MI NIB IN MK lrrlrr rim m... ...... _._. _ _ 

MAIL raft 
*NA 

1 
Upon completing your training you can get the same 

effective employmert service that has helped many D.T.I. 

IName Age 

Apt. E T'ä TRAINING, , DeF4R , Inc. Address S 
CHICAGO, ILLINOIS City Zone State 

Associated with the DeVry Corporation, 1 
1 1 

If under 16, check here. 
I I 

If a discharged veteran 
Builders of Electronic and Movie Equipment. for special information. of WWII, check here. - ---- ® - - - - - 

October, 1948 

1 
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NEW Television Kits, and Equipment 
Important Advances in TV Reception and Servicing! 

Transvision makes television more enjoyable, more profitable' 

MODEL 10 BL TV /FM KIT NEW ... FIELD STRENGTH METER 

TRANSVISION manufactures the most extensive line of high quality Television 
Kits, Cabinets, Components, and Special Equipment. Illustrated and listed here 

are only a representative few of Transvision's leading values. See your distributor. 
MODEL 10BL, TV /FM Kit. gives 115 sq. in picture; complete FM Radio; receives all channels; streamlined 
cabinet NET $299.00 
Roto -Table for Model 10BL, gives full 180° visibility NET $24.95 
MODEL 7CL, TV Kit, gives 60 sq. in. picture; consolette cabinet with Roto- Table; streamlined design 

NET $199.00 
MODEL 7BL, same as 7CL except that it is a table model NET $189.00 
All prices include cabinets, tubes, antenna. and 60 ft. of lead -in wire. (Models 7CL and 7BL can be 
supplied with complete FM Radio for small additional cost.) 

NEW ... TRANSVISION FIELD STRENGTH METER ... 
Improves Installations! Saves 366 the Work! Has numerous features and advantages, including -(1i 
Measures actual picture signal strength ... (2) Permits actual picture signal measurements without the use of 
a complete television set ... (3) Antenna orientation can be done exactly ... (4) Measures losses or gain of 
various antenna and lead -in combinations ..: (5) Useful for checking receiver reradiation (local oscillator) ... 
(6) 13 CHANNEL SELECTOR ... (7) Amplitudes of interfering signals can be checked ... (8) Weighs only 

.5 lbs. ... (9) Individually calibrated ... (10) Housed in attractive metal carrying case ... (11) Initial cost of 

Transvislon FieldStrengtonly ter MOinstallations. EL FSM 1, complete with tubes NET $99.50 

NEW ... ALL- CHANNEL BOOSTER NEW . 

TRANSVISION ALL- CHANNEL TELEVISION BOOSTER .. 
To achieve television reception in weak signal areas, or areas which 
are out of range of certain broadcast stations, Transvision engineers 
have designed this new booster. It increases signal strength on all 13 
television channels. Tunes all 13 television channels continuously. 
Can be used with any type of television receiver. Unusually high 
gain in upper television channels. 

LIST $39.95 Model 
TRANSVISION REMOTE CONTROL UNIT ... This remark- 
able unit makes possible the tuning of a television receiver from a 
distance as far as 50 feet. Turns set on, tunes in stations, turns 
set off. Ideal for installations where the television receiver la 
inaccessible. Tuner unit is a high gain, all- channel unit with about 
50 micro -volt sensitivity. $49.00 Model TRCU LIST 
Without cabinet - $47.00 
NEW 8 -PAGE CATALOG showing complete Transvision line now 
available at your distributor, or write to: 
TRANSVISION, INC. Dept. R.N. NEW ROCHELLE, N.Y. 

In Calif.: Tr ision of California 
8572 Santa Monica Blvd., Hollywood 46 

Al) prices 5% higher west of Mississippi; all prices fair traded. 

REMOTE CONTROL UNIT 

irlkOst YnsTELEVISION 

iRANSTISI,, Tn[aaal ais 

ing the first half of '48 than they did 
during the entire year of '47. In the 
first half of '48 278,896 receivers were 
produced as compared with 178,571 in 
'47. The '48 second quarter output was 
160,869, with an average weekly pro- 
duction of 12,375, which represented 
an increase of 36 per -cent over the 
first quarter's output. In the second 
quarter of '47 only 23,060 TV sets were 
made. 

Commenting on the growth of TV, 
Frank M. Folsom, executive vice- presi- 
dent of RCA, declared at the Western 
Radio and Appliance trade dinner in 
San Francisco, that by the end of this 
year industry should produce more 
than 850,000 receivers and more than 
60 stations will be on the air. Interest 
in TV will be increased further, he 
said, with the introduction of complete 
coast -to -coast television networks 
which are expected to be in operation 
by the end of 1952. And before that 
time, regional links will connect cities 
such as San Francisco with its munic- 
ipal neighbors, he said. 

In another TV- progress address, 
R. C. Cosgrove, executive vice- presi- 
dent of the Avco Manufacturing Corp., 
and former president of RMA, pre- 
dicted that coast -to -coast television, 
via coaxial cables, will be in operation 
in two years. Speaking at a luncheon 
of J. N. Ceazan Company, Southern 
California distributors for Avco's Cros- 
ley division, Mr. Cosgrove said that 
full scale production of 10,000 12 -inch 
table model TV sets every month will 
be scheduled as soon as picture tube 
shortages are eliminated. This he 
hoped would prevail before the year is 
out. 

TELEVISION RECEIVER advertis- 
ing of many manufacturers is now 
being prepared under a tough code, 
issued recently by the National Better 
Business Bureau. According to the 
code: 

"Advertising shall clearly and con- 
spicuously indicate whether the price 
advertised for á television receiver in- 
cludes the cost of installation, antenna, 
or other equipment, or service neces- 
sary for reception. If the price does 
not include cost of installation, that 
fact shall be clearly and conspicuously 
stated in conjunction with the price. 

"If an installation charge is quoted 
in advertising, the charge quoted shall 
be the total charge required of the 
purchaser, for assuring satisfactory 
reception on all channels within the 
range, unless it is stated that the 
charge quoted is a minimum charge, 
or unless it is otherwise disclosed that 
additional charges will be made for 
any installation adjustments which 
may be required to assure satisfactory 
reception on certain stations currently 
operating or on stations which start 
operating after the original .installa- 
tion. 

"The statement `Free Home Demon- 
stration' shall mean a demonstration 
in the home without obligation to buy. 

(Continued on page 122) 
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OVER 200,000,000 
PHILCO TUBE SOCKETS 

Philco gives you the industry's greatest 
market for all replacements. Cash in on it 
by promoting Philco, the preferred brand. 

October, 1918 

LET PHILCO MERCHANDISING 
BOOST YOUR SALES AND PROFITS 

Philco gives you the selling help you need, 
with a steady stream of powerful new promo- 
tions and business builders, the year 'round. 
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ONE OF THESE 5 WILL BEST FILL YOUR V.O.M. REQUIREMENTS 

MODEL NO. 
630 

MODEL NO. 
625 -NA 

C?::Y:nH 
wM 

MODEL NO. 
2451 

C163 

sn err Y' --tgp 
6 

.... ..._sa.; 

-1$ 

MODEL 630. Outstanding Features: (1) The new Triplett 
Molded Selector Switch with contacts fully enclosed ... (2) 
Has Unit Construction with Resistor Shunts, Rectifier Batteries 
in molded base ... (3) Provides direct connections without 
cabling . no chance for shorts . (4) Big easily read 
51/2" Red Dot Lifetime Guaranteed Meter. 

TECH DATA 
D.C. VOLTS: 0- 3- 12 -60. 300 -1200 -6000, at 20,000 Ohms /Volt 
A.C. VOLTS: 0- 3 -12 -60 -300- 1200 -6000, at 5,000 Ohms /Volt 
D.C. MICROAMPERES: 0 -60, at 250 Millivolts 
D.C. MILLIAMPERES: 0- 1.2 -12 -120, at 250 Millivolts 
D.C. AMPERES: 0 -12, at 250 Millivolts 
OHMS: 0- 1000 - 10,000; 4.4 Ohms at center scale on 1000 scale; 44 Ohms 

center scale on 10,000 range. 
MEGOHMS: 0 -1 -100 (4400 -440,000 at center scale). 
DECIBELS: -30 to -4, -16, -30, -44, -56, -70. 
OUTPUT: Condenser in series with A.C. Volt ranges. 

MODEL 630. U S.A. Dealer net price $37.50 
Leather Carrying Case, $5.75... Adapter Probe for TV and 
High Voltage Extra. 

MODEL 666 -HH. This is a pocket -size tester that is a marvel 
of compactness and provides a complete miniature laboratory 
for D.C. and A.C. voltages, Direct Current and Resistance 
analyses. Equally at home in the laboratory, on the work bench 
or in the field ... its versatility has labeled it the tester with 
a thousand uses ... housed in molded case . . . 

TECH DATA 

D.C. VOLTS: 0.10 -50- 250.1000 -5000, at 1,000 Ohms /Volt 
A.C. VOLTS: 0- 10 -50- 250 - 1000 -5000, at 1,000 Ohms /Volt 
D.C. MILLIAMPERES: 0- 10.100 -500, at 250 Millivolts 
OHMS: 0- 2,000- 400,000, (12 -2400 at center scale) 

MODEL 666- HH.... U. S. A. Dealer Net Price. .. . $22.00 
Leather Carrying Case, $4.75. 

MODEL 625 -NA. This is the widest range laboratory -type 
instrument with long 5.6" mirrored scale to reduce parallax. 
Special film resistors provide greater stability on all ranges. 
Completely insulated molded case. Built by Triplett over a 
long period of time, it has thoroughly proved itself in labora- 
tories all over the world. 

TECH DATA 
SIX D.C. VOLTS: 0- 1.25 -5.25- 125 -500 -2500, at 20,000 Ohms /Volt 
SIX D.C. VOLTS: 0- 2.5- 10 -50- 250 -1000 -5000, at 10,000 Ohms /Volt 
SIX A.C. VOLTS: 0- 2.5- 10 -50- 250 -1000 -5000, at 10,000 Ohms /Volt 
D.C. MICROAMPERES: 0 -50, at 250 Millivolts 
D C. MILLIAMPERES: 0- 1- 10- 100.1000, at 250 Millivolts 
D.C. AMPERES: 0 -10: at 250 Millivolts 

OHMS: 0 -2000- 200,000, (12 -1200 at center .,cale) 
MEGOHMS: 0 -40, (240,000 at center scale) 
SIX DECIBELS RANGES: -30 +3.0, +15, +29, +43, +55, +69. 

(Reference level "O" DB at 1.73 V. on 500-Ohm line.) 
Six Output on A.C. Volts ranges. 

MODEL 625- NA..... U.S.A. Dealer Net Price.... $45.00 
Carrying Case, $5.50. Accessories available on special order 
for extending ranges. 

MODEL 2405 -A. This instrument combines ultra sensitivity 
with a large 53/4" scale meter and is housed in a rugged metal 
case. . . It is furnished with hinged cover so that it can be 
used for service bench work or for portable field service. 
Gives A.C. Amperes readings to 10 Amps. 

TECH DATA 
D.C. VOLTS: 0.10 -50- 250 -500.1000, at 20,000 Ohms /Volt 
D.C. AMPERES: 0 -10, at 250 Millivolts 
D.C. MILLIAMPERES: 0- 1.10 -50 -250, at 250 Millivolts 
D.C. MICROAMPERES: 0 -50, at 250 Millivolts 
A.C. VOLTS: 0 -10.50 -250- 500 -1000 at 1000 Ohms /Volt 
A.C. AMPERES: 0- 0.5- 1 -5 -10, at 1 Volt- Ampere 
OHM -MEGOHMS: 0-4000-40,000 ohms- 0 -4 -40 megohms (self -contained 

batteries) 
OUTPUT: Condenser in series with A.C. Volts ranges 
DECIBELS: -10 to +15, +29, +43, +49, +55. (Reference level "0" DB 

at 1 73 V. on 500 -ohm line.) 
CONDENSER TEST: Capacity check of paper condensers is possible by 

following data in instruction book. 

MODEL 2405- A.....U.S.A. Dealer Net Price. .. . $59.75 

MODEL 2451. Electronic Volt- Ohm -Mil- Ammeter ... is easy 
to use in complicated testing . A must in F.M. and TV 
work in any sensitive circuit where low current drain is 
a factor . . . 

TECH DATA 
D.C. -A.C. -A.F. VOLTS: 0-2.5-10-50-250-500-1000 
R.F. VOLTS: 0- 2.5.10.50 
D.C. MILLIAMPERES: 0- 2.5- 10.50- 250 -500 -1000 
OHMS: 0-1K-10K-100K 
MEGOHMS: 0.1 -10 -100 
INPUT IMPEDANCE: 11 Megohms on D.C. Volta. 

4.8 Megohms on A.C. -R.F. Volts 

MODEL 2451. ..... .U.S.A. Dealer Net Price $76.50 
External high -voltage probe available on special order. See 
the Triplett V.O.M. line at your local Radio Parts Distributor 
or write 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 
in Canada : Triplett Instruments of Canada, Georgetown, Ontario 

Pucía.troucPca .C'aat 

lit 11 e)i-E7.7% 
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'ou receive ai 
including tube 
building this fine ` 

ern Supertete-o. 
Receiver. Th s and r4. 

valuable sta =tee ,.d 
equipment beccrres 
your proper y. 

Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 

train you for today's unlimited opportunities in Radio 

Akita Nitik 

Good Jobs Await the Trained 
Radio Technician 

You are needed it the great, modern Radio, Television and Electronics in- 
dustry! Trained Radio technicians are in constant and growing demand at 
excellent pay -in Broadcasting, Communications, Television, Radar, Research 
Laboratories, Home Radio Service, etc. National Schools Master Shop Meth - 
od Home Study Course, with newly added lessons and equipment, can train 
you in your spare time, right in your own home, for these exciting oppor- 
tunities. Our method has been proved by the remarkable success of Na- 
tional Schools -trained rren all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 

Your National Schools Course includes 
not only basic theory, but practical train- 
ing as well -you learn by doing. We send 
you complete standard equipment of pro- 
fessional quality for building various ex- 
perimental and test units. You advance 
step by step until you are able to build 
the modern superheterodyne receiver 
shown above, which is yours to keep and 
enjoy. You perform more than 100 ex- 
periments -build many types of circuits, 
signal generator, low power radio trans- 
mitter, audio oscillator, and other units. 
The Free Books shown above tell you 
more about it -send for them today! 

NOW! New Professional Multitester Included! 

October, 19-18 

This versatile testing instrument Is port- 
able and complete with test leads and 
batteries. Simple to operate, accurate and 
dependable. You will be able to quickly 
locate trouble and adjust the most deli- 
cate circuits. You can use the Multitester 
at home or on service calls. It is de- 
signed to measure AC and DC volts, 
current, resistance and decibels. You will 
be proud to own and use this valuable 
professional instrument. 

Lessons 

and 

Instruction 
Material Are Up -to -date, Practical, Interesting. 
National Schools Master Shop Method Home Training gives you basic and 

advanced instruction in all phases of Radio, Television and Electronics. Each 

lesson is made easy to understand by numerous illustrations and diagrams. 
All instruction material has been developed and tested in our own shops and 
laboratories, under the supervision of our own. engineers and instructors. A 
free sample lesson is yours upon request -use the coupon below. 

You Get This and Other 
Valuable Information in 
the Free Sample Lesson: 

1. Rade Receiver Circuits and How They Are 
Used. 

2. Construction of the Antenna Circuit. 
3. 'lose Energy Is Picked Up by the Aerial. 
4. How Signal Currents Are Converted into 

Sound. 
5. How the Tuning Condenser Operates. 
C. }low the R -F Transformer handles the Sig- 

nal and other data, with diagrams and il- 
lustrations. 

Both Home Study and Resident 
Training Offered 

APPROVED FOR 

VETERANS 
Check Coupon Below 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA EST.I 905 AILIRRIM 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 

National Schools. Dept. RN -i0 
4000 S. Figueroa, Los Angeles 37. Calif. 

Mail me FREE the hooks mentioned in your ad including a sample lesson 
of your course. I understand no salesman will call on me. 

\Alti: 

APDItEsS 

CITY ZONE eT.;TF. 

r-1 Check here if Veteran of World War Il 
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RCA 15 -watt 
DE LUXE AMPLIFIER MI-12295 

You've never seen a value like this 
distinctively styled RCA 15 -watt All - 
Purpose Amplifier. You can't beat it for 
high quality performance, compactness, 
beauty, and simplicity of operation 
under all sorts of operating conditions. 

Electronically engineered to give top 
performance. Frequency response (30 
to 15,000 cycles). Two high impedance 
microphone input channels 116 db. gain 
(RMA), each with individual volume 
control. Two hi- impedance phono chan- 
nels, one for hi -level and one for low - 
level pickups. Can be used with popu- 

Additional Unparalleled 
Amplifier Values 

lar low output magnetic pickups. Phase 
inversion and inverse feedback used to 
obtain low distortion and uniform fre- 
quency response for various load condi- 
tions. Unique balanced tandem tone 
control circuit. Choke filtered power 
supply for minimum hum and uniform 
regulation. Large functionally designed 
control knobs. Accessible output termi- 
nal board and replaceable cartridge 
type fuse conveniently located in rear. 
Set of locking -type 3 pin Cannon plugs 
and receptacles for each microphone 
input. Also available with 2 low imped- 
ance inputs (250 ohms). 

15 watt push -pull Output - 
Noise -free electronic mixing - 
Switch for high -low power 
output requirements - Under- 
writers- approved. 

RCA 50 -watt De Luxe Hi- Impedance Amplifier MI -12293 $19750 
Complete with RCA Tubes Now only 

RCA 30 -watt De Luxe Hi- Impedance Amplifier MI -12296 

Complete with RCA Tubes Now only 

SOUND PRODUCTS 

115°° 

RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J. 

In Canada: RCA VICTOR Company Limited, Montreal 
RADIO S TELEVISION NEWS 
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404 Si iltd 
COMPARE...BE CONVINCED: 

More business for you because it's RCA... 
More pr because of these new values 

RCA SPEAKER MI -12422 

12 -inch high efficiency, Alnico V, Cone 
Type Mechanism. Special cone provides a 
selected listening characteristic -a result 
of thousands of listeners' 
reactions over the past 10 
years. 10 -watt capacity. 15 
ohm voice coil. 

Also available with 
matched 10-watt multi- 
tap line transformer as 
MI- 12421. 

250 

18" 
All prices shown are suggested list prices 
subject to normal dealer discounts. 

RCA MOLDED SPEAKER BAFFLES 
Molded Plasticized Fibre Baffle with at- 
tractive gray hammeroid finish and con- 
trasting grille cloth, 12" x 15" x 

. sloping front, strong, moisture- resistant, 
and non -warping. Available 

5 for 5 ", 61" and 8" mecha- 
nisms as MI -6378, MI -6379, 
and MI -6380, respectively. 

Similar baffles for 5 ", 6 1/2", 8 ", 10" and 12" 
mechanisms also available in molded Bakelite 
and wood. 

RCA VARACOUSTIC MICROPHONE 
MI- 6204 -C 

Three microphones in one. Here you have 
the popular cardioid microphone (uni- 
directional) plus standard velocity micro- 
phone (bi- directional) Plus standard 
pressure microphone (non- directional) all 
in one general purpose unit. Variable 
characteristic obtained by ingenious slider 
mechanism on rear of housing. Quality 
and performance found heretofore only in 
more expensive polydirectional Broadcast 
Microphones. High 
sensitivity, shock 
mounted, high imped- 
ance. 30 feet of cable. 

BUY 
THE BEST,* 
FOR LESS., 

150 

84 pages of sound products- micro- 
phones, amplifiers, speakers, record- 
ers, intercoms, portable P.A. and 
numerous other profitable items. Send 
for your FREE copy today. 

These and many other 
profitable items of 
sound equipment are 
available through 
your RCA Sound Prod- 
ucts Distributor. 

NEW BANTAM VELOCITY 

MICROPHONE MI- 12080 -B 

Smaller than a pack 
of cigarettes. First 
used at all 1948 
political conven- 
tions. Broadcast 
quality. Built -in 
voice -music switch. 
15 feet of cable. 

;60 °° 

,11111 MIS COUPON TOR FREE CATÀLOG 

INN =I farliMN INS rMIRaS 
RCA SOUND PRODUCTS (Dept. 76 -J) 
Radio Corporation of America 
Camden, N. J. 

Please send me free copy of RCA's new Catalog on complete line of matched 
sound products and price list. 

Name 

Company 

Type of Business 

Address 

City State 

MN i 
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Model BK -403 Brush Magnetic Ribbon Recorder 

SO 

BRUSH 

UNDMIRROR 

USES "Xl" 

Arrows point to XL Plug and Receptacle 

AMONG the many new developments 
in the electronics field is the "Sound- 
mirror" which uses Cannon Electric 
XL connectors. 

XL -3 -12 Plug XL -3 -13 Receptacle 

High on the list of features which 
make Cannon Electric's `XL" series de- 
sirable for quality equipment is the 
latchlock device which assures quick, 
positive engagement but also will not 
pull out accidentally. 

For more information on the XL Type Series, 
write for the XL-347 Bulletin and special con- 
densed catalog RJC-2. Address I 

SINCE 1915 Department J -228. 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT. 

WORLD EXPORT (Excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO 

26 

Waif? ate 
INDUSTRY 

THE ELECTRICAL EQUIPMENT COMMIT- 
TEE of the National Safety Council 
was recently accorded full sectional 
status as one of the 24 industrial sec- 
tions of the Council. 

Chairman of the new Electrical 
Equipment section is E. K. Taylor, 
safety director of Zenith Radio Cor- 
poration. Serving will. Mr. Taylor as 
divisional vice -chairmen are: O. C. 
Boileau, safety director of the RCA 
Victor Division of Radio Corporation of 
America -Radio and Electronics; H. B. 
Duffus, supervisor, accident prevention 
service, Westinghouse Electric Corp. - 
Heavy Apparatus; M. F. Biancardi, 
manager, health and safety depart- 
ment, Allis -Chalmers Manufacturing 
Co. -Light Apparatus; C. R. De- 
Reamer, general safety supervisor, 
General Electric Company -Appliance 
and Lamps; C. N. Fogg, safety en- 
gineer, Simplex Wire and Cable Co.- 
Electric Wire and Cable. 

Other officers of the Committee in- 
clude: G. W. Greenwood, safety di- 
rector of Western Electric Company; 
E. C. Woodward, director of safety of 
A. O. Smith Corp.; J. M. Transue, se- 
curity director of Philco Corporation; 
Frederick A. Gass, safety engineer of 
General Electric Company; J. J. Law- 
ler, area safety engineer of Sylvania 
Electric Products Inc.; and A. M. Balt- 
zer, staff representative of the Na- 
tional Safety Council. 

Two sessions at this year's National 
Safety Congress and Exposition, to be 
held October 18 -22 in Chicago, will be 
devoted to the problems of the elec- 
trical industries including the safe 
handling of electrical hand tools, and 
safety in the manufacture of radio and 
television equipment. 

* * * 

GEORGE W. HENYAN heads the new 
Industrial and Transmitting Tube 
Division recently 
formed within the 
Tube Divisions of 
General Electric 
Company's Elec- 
tronics Department. 

This new division 
will consolidate all 
sales, design engi- 
neering, and man- 
ufacturing activities related to the 
former Power Electronics Division 
which makes rectifiers for industrial 
and power users, and the transmitting 
and industrial tube lines marketed to 
broadcasters and industry. 

Mr. Henyan joined General Electric 
Company in 1916 upon his graduation 
from college and except for a period 
from 1917 to 1919 when he was on 
military duty he has been continuously 

associated with the company. In 1921 
he entered the radio department and 
has since been associated with this 
phase of the company's work. From 
1939 until 1943 Mr. Henyan was.man- 
ager of both the Transmitter and Tube 
Sales Divisions and since 1943 has been 
assistant to the vice -president. 

e * s 

CHARLES J. NESBITT has been appoint- 
ed advertising manager of the Halli- 
crafters Company of 
Chicago. 

Joining the Halli- 
crafters organiza- 
tion from a post at 
Montgomery Ward 
in Chicago, Mr. Nes- 
bitt is a licensed 
radio amateur and 
was a communica- 
tions officer with the Air Forces in 
Greenland during the war. 

He was formerly associated with 
Goodyear Tire and Rubber Company. 
He is a graduate of Loyola University 
and a native Chicagoan. 

s s * 

BEN OPPENHEIM has been named man - 
agerof the Radio Electronic Parts De- 
partment of Krich- 
Radisco,Inc. of New- 
ark, New Jersey. 

Prior to joining 
the Krich organiza- 
tion, Mr. Oppenheim 
was vice -president 
in charge of sales 
of an incandescent 
lamp company. Dur- 
ing the war years he served as Chief 
Administrator of the Civilian Engi- 
neering Branch of both the Signal 
Corps and Army Air Forces staff at 
Fort Monmouth. Before the war he 
was president of B c O Radio, Inc., a 
former New Jersey wholesale distribu- 
tor. 

Mr. Oppenheim is a member of the 
Society of . American Military Engi- 
neers and of the Army Signal Associa- 
tion. 

s s s 

WESTINGHOUSE ELECTRIC CORPORA. 
TION has announced two important 
appointments of interest to the indus- 
try. 

Harold W. Schaefer, veteran radio 
and electronics engineer, has been 
named as assistant manager of the 
company's Home Radio Division of 
Sunbury, Pennsylvania. Mr. Schaefer, 
who has been in charge of engineering 
development and research, previously 
had held administrative, manufactur- 
ing, and engineering positions with the 
Division. In his new post he will con- 
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W. B. STYLES of Styles 
& Apleton, Oakland, 
Califon/1m, one of thou- 
sands of reliable ser- 
vicemen who depend 
on Ken -tad tubes to 
build -exeat business. 

"Nobody can tell me about Ken -Rad 
tubes -I've been using them for 14 
rears! 

"When you've used them as long as 
I have, you know you can depend on 
them. 

"I don't know any tube that stands 
up better than Ken -Rad tubes. They're 
quality through and through. 

"Customers like them. This means 
repeat business- better business. 

"Ken -Rad tubes do the trick, all 
r_ght!" 

JAMES E. CAMPBELL, 
F. reman, Quality Co.,trol 
Section, who oversees the 
quality sampling inspection 
(below) before tubes are 
a:cepted into warehouse. 
Ken -Rad tubes are con - 
stantly being tested to as- 
sure dependable perform- 
ance, long life. 

"They have to stand up- through test after 
:est. 

"This comprehensive testing resul-s in de- 
-zendable tubes that satisfy your customers, 
_ncrease your business. 

"Ken -Rad tubes are factory -tested for noise, 
microphonics, static, life, shorts, a: pearance, 
gas, air and hum. 

"No wonder they're tops in quality, stamina 
and endurance. No wonder they're customer - 
pleasers, profit -makers." 

KEN RAD 
PRODUCT OF GENERAL ELEC C COMPANY 

Schenectady 5, New,york 

Betober, 1948 

+7e -GA11-0e6o 

The 
Serviceman's 

Tube 
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CUSTOMER INSURANCE -For You -At No Cost 

You're a responsible citizen. You do good work. But how are 
the people in your neighborhood, the radio owners that pass your 
store every day going to know it unless you tell 'em and make it stick! 

The RAYTHEON BONDED DEALER PROGRAM makes it 
stick! It provides you with an iron -clad 90 -day BONDED guar- 
antee on labor and parts that is backed by the hundred million 
dollar assets of the Western National Indemnity Company. 
Raytheon pays for your bond. It doesn't cost you a cent! 

YOUR RAYTHEON DISTRIBUTOR 
HAS A BOND FOR YOU 

Ask him about the Raytheon Bonded Dealer Pro- 
gram and how you can use it to build steady, prof- 
itable volume. 

Act now - while there is still an opportunity for 
you to become a Raytheon Bonded Elec- 
tronic Technician. 

The Raytheon Bantal Tube 
simplifies your tube stock 
without loss of sales. Eight 
fast -moving Bantals re- 
place sixteen equivalent 
GT and metal types. A new 
and better tube at no 
extra cost! Ask your 
Raytheon Distributor for 
Raytheon Bantal Tubes. 

RAYTHEON MANUFACTURING COMPANY 
RADIO RECEIVING TUBE DIVISION 

NEWTON, MASSACHUSETTS CHICAGO, ILLINOIS. LOS ANGELES, CALIFORNIA 

RADIO RECEIVING TUBES SUBMINIATURE TUBES 

SPECIAL PURPOSE TUBES MICROWAVE TUBES 

tinue in charge of product develop- 
ment and research activities with 
headquarters at Sunbury. 

The second appointment named Ho- 
bart C. McDaniel to the post of man- 
ager of Technical Press Service in the 
Public Relations Department of the 
company. Mr. McDaniel will be re- 
sponsible for the company's publicity 
in the technical and trade magazines. 
He succeeds Carl E. Nagel who has 
resigned to join McGraw -Hill Book 
Company in New York as editor of 
mail sales books for the industrial and 
enginering fields. 

* * * 

A. A. EMLEN, well -known figure in the 
transformer industry, has joined the 
engineering staff of 
the Peerless Elec- 
trical Products Di- 
vision of Altec 
Lansing Corpora- 
tion. 

Mr. Emlen was 
vice -president in 
charge of engineer- 
ing for American 
Transformer Co. from 1927 to 1946 and 
subsequently occupied the same posi- 
tion at Newark Transformer Company. 

* * * 

DAVID H. ROSS of San Francisco has 
been named manufacturer's repre- 
sentative for Air King Products Co., 
Inc. of Brooklyn, manufacturers of a 
line of radios, combinations, wire re- 
corders, and television receivers. 

Mr. Ross, who opened his sales or- 
ganization at the beginning of the 
year, will represent Air King in the 
territory of northern California from 
a line below the trading area of Fresno 
plus the entire state of Nevada. 

Headquarters of Mr. Ross' firm are 
at 104 Ninth Street, San Francisco. 

* e * 

MORRIS ZIGMAN, president of Morhan 
Exporting Corporation, has just com- 
pleted an agree- 
ment with Hugo 
Sundberg, jobber 
sales manager, 
whereby his com- 
pany will act as the 
exclusive export 
sales representa- 
tives for Utah Radio 
Products Division of 
International Detrola Corporation. 

Morhan Exporting Corporation will 
serve Utah interests in every country 
throughout the world, except Canada 
and Mexico. The company maintains 
offices in New York City. 

* e * 

ROBERT BLODGET, formerly manager 
of product design of the Accessory 
Division, has been appointed Tele- 
vision Product manager for Philco 
Corporation. 

Mr. Blodget joined Philca in 1936 
and worked in the inspection, quality 
control, and test equipment engineer- 
ing departments of the factory until 
1938 when he became a field service 
engineer. 

Early in the war Mr. Blodget devel- 
(Continued on page 108) 
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PRESENTS PRECISION 
ENGINEERED PERFORMANCE 

FM RECEPTOR 
Now, the incomparable beauty of FM 

reception is available to all with the 
Meissner model 8C FM Receptor. Here 
is the full scale fidelity of FM reception, 
unbelievably free from static, interfer- 
ence or fading. The new FM band is 

88 to 108 MC; power supply is 105 to 
125 volts, 50 or 60 cycles AC; con- 

sumption is 35 wafts. Audio Fidelity, 
flat within plus or minus 2 db, from 50 

to 15,000 CPS. For the best FM recep- 
tion, remember MEISSNER, it's the 
finest. 

AM- FM TUNER 
AND AMPLIFIER 
AM -FM TUNER 

AND AMPLIFIER 
If you appreciate quality- you'll want 
MEISSNER. The Meissner Model 9 -1093 
AM -FM Tuner and Amplifier has a fre- 
quency range of 535 to 1620 KC (AM 
Band) and 88 to 108 MC (FM Band). 
It has a power output of 18 watts at 
less than 2% harmonic distortion, and a 

hum level, 65 db below full output. It's 
delivered complete with tubes, two an- 
tennas and all hardware required to 
mount the chassis units in the cabinet. 
The antennas consist of a low imped- 
ance 12" x 16 ", noise reducing loop for 
AM broadcast and an indoor type 
folded dipo e, 300 ohm, for FM broad- 
cast. Insist on the finest, insist on 
MEISSNER, it's your finest for more lis- 
tening pleasure. 

October, 1918 

D I V I S I O N O F M A G U I R E I N D U S T R I E S , I N C. MT. C A R M E L, ILL., U. S. A. 
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COMPOSITION RESISTORS 

RESISTANCE AND 
WATTAGE MARKED 

ON EVERY 
UNIT! 

pNN,SE f ett 

You never have to guess about the resistance and wattage of any 
Little Devil resistor. Every unit is not only color- coded, but indi- 
vidually marked for quick, positive identification. 

Ohmite Little Devils are rugged and dependable. Millions of 
these tiny, molded composition resistors have been used in critical 
war equipment and in leading laboratories. They meet Joint Army - 
Navy Specification JAN -R -11, including salt water immersion 
cycling and high humidity tests. Little Devils can be used to their 
full wattage ratings of 70° C (158° F) ambient temperature. They 
dissipate heat rapidly, have a low noise level, and low voltage 
coefficient. 

Ratings for maximum continuous RMS voltage drop are high 
. 350 volts for the 1/2 -watt unit, 500 volts for the 1 -watt unit, 

and 1000 volts for the 2 -watt unit. Ohmite Little Devils are light, 
compact, easy to install. They're available from stock in Standard 
RMA values from 10 ohms to 22 megohms, in 1/2, 1, and 2 -watt 
sizes. Values as low as 2.7 ohms in the 1 -watt size only. Tol. ±10%. 
Also ±5% in 1/2 and 1 -watt sizes. 

' SEND FOR BULLETIN 135 
Gives complete data and list of RMA 

10 ' values. Includes dimensional drawings 
and handy color code. Write for it, today. 

Ask for them BY NAME 
from your Distributor 
OHMITE MANUFACTURING CO. 
4883 FLOURNOY STREET, CHICAGO 44, ILL. 

HMIITE 
RHEOSTATS RESISTORS TAP SWITCHES CHOKES ATTENUATORS 
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Quality..... 
The intangible beauty in a string of pearls that makes them more 

outstanding is the quality they naturally possess. And so it is in 

vibrators. The RADIART VIBRATOR is the peak of quality, not by 

mere chance, but because efforts have been made to make them, 

always, top quality! The RADIART VIBRATOR is a product of 

finest materials ... expertly manufactured ... and built up to 

a standard ... not down to a price! That is why, Radiart means 

quality - that is why Radiart leads the field in sales ... pre- 

ferred everywhere by servicemen who choose to serve their 

customers needs best.. 

41414eb,r, 19 tlt 

THE ONLY VIBRATOR UNE TO 

BE USTED IN SAMS RED BOOK 

The Radian Corp. 
CLEVELAND 2, OHIO 

EXPORT: SCHEEL INTERNATIONAL, INC., 4237 N. LINCOLN AVE., CHICAGO, ILL. 
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all 17 RIDER N14NUAIS." 
.. and attribute a good bit of our success in 

producing a quantity of work in a minimum of 
time to their always dependable, complete, 
factory information. We will have Volume XVIII 
as soon as it Is published." 

VOLUME 1 

RIDER PA MANUAL 

te.i-tCâirx` 

OG,r, TOO-NEED 
Volume XVII 
Volume XVI 
Volume XV 
Volume XIV to VII 

(each volume) . . 

Volume VI 

ALL 17 RIDER MANUALS 
$16.50 

9.40 
19.80 

16.50 

Abridged Manuals Ito V 
(one volume) . . . $19.80 

Record Changers and 
Recorders 9.00 

Master Index, covering 
12.50 Manuals, Vols. Ito XV 1.50 

voL.l RIDER /elQectideopt MANUAL 
1400Pnges,PLUS separate "HOW IT WORKS" and Index, $18.00. 
Everything that must be known about the 1946 -47 television 
receivers (complete and kit) of 34 manufacturers. 
Separate "How It Works" covers theory of television; trans- 
mission and reception, frequency standards, antennas, various 
portions of receivers. 

Television "HOW IT WORKS" Available Separately 
If television is not yet in your area, it will be soon. Here is 
theory you want. 208 pages $2 70 

Covers 145 Manufacturers' 
Amplifiers, from 1938 to Date 

Bigger and better than even we had antici- 
pated, the scope and thoroughness of this first 
industry -wide PA service manual makes it an 
essential piece of equipment for any shop doing 
PA work. It covers public address systems, outdoor 
announcing, musical instruments and phonographs, 
theatre and church hearing aids, electronic mega- 
phones, intercommunications systems, theatre and 
home motion pictures, school, hotel and hospital 
sound systems, mobile.and portable sound systems. 

It provides schematics, voltage and resistance 
tables, tube and chassis layouts, Installation notes, 
operational instructions, impedance matching. 
Separate "HOW IT WORKS" book explains the 
theory of various designs employed in different 
types of amplifier systems, the servicing of PA 
systems, using the sine wave and square wave 
means of checking, methods of rapidly locating 
faults. Everything you need. 

sel \t 
IÑ 

2000 Pages in this new 
RIDER FIRST plus separate 
"HOW IT WORKS" and 
INDEX $18.00 
ORDER YOURS TODAY! 

RIDER MANUALS 
MEAN SUCCESSFUL SERVICING 

JOHN F. RIDER, PUBLISHER, Inc., 404 Fourth Avenue, N. Y. 16 
Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C. Cable ARLAB 

NOTE: The Mallory Radio Service Encyclopedia, 6th edition, makes reference to only one source of radio receiver schematics -Rider Manuals. 
ANOTHER NOTE: The C -D Capacitor Manual for Radio Servicing, 1948 edition No. 4, makes reference to only one source of receiver schematics -Rider Manuals. 
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q-_ microphones in one 

TURNER "U9S" DYNAMIC 
... WITH NEW, IMPROVED, 

HEAVY DUTY IMPEDANCE SWITCH 

MODEL "U9S" 
LIST PRICE: $40.00 
Complete with 20 -ft. balanced line 
quick - change shielded cable set. 

Adjustable saddle permits semi - 
or non -directional operation. Fits 
any standard microphone stand. 
(Desk stand as shown at extra cost.) 

INSTANT SELECTION OF FOUR IMPEDANCES 
The outstanding dynamic in its field, made even better with a new, 
long -life, trouble -free metal switch, designed exclusively for Turner. 
Professional in appearance and performance. High in convenience. 
Built -in tapped multi -impedance transformer with improved 4- position 
switch gives positive selection of 50, 200, 500 ohms, or high impedance 
output. One microphone serves any standard equipment. Voice coil and 
transformer leads are insulated from ground and microphone case. 
Line is balanced to the ground. Engineered with smooth wide -range 
response from 40 to 9000 c.p.s. Level: 52 db below 1 volt /dyne /sq.cm. 
at high impedance. Richly finished in baked gun -metal. 

The Turner "U9S" is widely recommended for broadcast, public 
address, communications, sound systems, recording, and general pur- 
pose applications. 

THE TURNER COMPANY 

*-110/21611P,I 
900 17th Street N. E. Cedar Rapids, Iowa 

BY TURNER 
Licensed under U. S. patents of the American Telephone and 

Telegraph Company, and Western Electric Company, Incorporated. 
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WANT YOUR F C C COMMERCIAL LICENSE IN A HURRY? 
Use Cire Training and Coaching Service -and Get Your "Ticket" in a Few Short Weeks! 
Thousands of new jobs are opening up -FM, Television, 
Mobile Communication Systems. These are only a few of 
the radio fields which require licensed radio technicians and 
operators. 

Your FCC Ticket Is Recognized in All Radio 
More than ever before an FCC Commercial Operator License 
is a sure passport to many of the better paying jobs in this 
New World of Electronics. 

Get your license without delay. Let Cleveland Institute 
prepare you to pass FCC license examinations, and hold 
the jobs which a license entitles you to, with CIRE stream- 
lined, post -war methods of coaching and training. 

Fields as Proof of Your Technical Ability 
Employers frequently give preference to the license holder, 
even though a license is not required for the job. Hold an 
FCC "ticket" and the job is yours! 

Hundreds of Satisfied, Successful Students 
"1 have taken the first class phone license ex- "I passed the FCC examination in ra- "I have had my 1st class radio - amination and received my first class ticket diotelephone 2nd class, at Detroit on telephone license since March of last Saturday. May 31. In closing I must say June 3rd, and I want to thank you for this year, and plan to continue yours is an excellent radio course, and I really your ready assistance as my in- with your course since I find it a appreciate your help and the fine service you structor on Section I of Nilson's Mas- great help in studying transmit - have rendered me." ter Course." tern." 

Student #2576N12 Student #2799N12 Student #2779N12 

"After sending in Lesson E -9 
I took the commercial oper- 
ator's license examination for 
2nd class radiotelephone, and 
passed O.K. I received the 
license last week." 

Student #2772N1 

FREEBOOKLET -Tells you the Government requirements for all classes of FCC commercial licenses. 
(Does not cover Amateur License examinations.) Use coupon below for Booklet B. 

o THERCleveland Institute Home Study Courses Offer Complete Technical Radio 
Training from Low -Level to College -Level, for the Radioman with Practical 
Experience! 

COURSE A- Master Course in Radio Communication 
A complete course covering the technical fundamentals of ra- 
dio- electronics, for the radioman who wants a general review. 
Includes preparation for Broadcast station employment. 

COURSE B- Advanced Course in Radio Communication 
Engineering 

A genuine college -level radio engineering course, completely 
mathematical in treatment. For the advanced radioman with 
considerable practical experience and training. 

COURSE C- Specialized Television Engineering 
An advanced college -level course for the radioman who has had formal training equivalent to A and B. 

COURSE D- Advanced Radio Telephony 
An advanced, specialized course covering broadcast station engineering and operation. Without preliminary preparatory fundamentals, this course enters immediately into the heart 
of the subject matter. Covers the engineering knowledge and the technical duties required of the studio control operator, the master control operator, and the transmitter operator. 

FREE CATALOG - Describes all Cleveland Institute home study courses -tells of CIRE 
unique, post -war methods of training. Use coupon below for Catalog A. 

HOW TO PASS 
Commercial F C C LICENSE 

Dadlo Operators 
EXAMINATIONS... 

Don't Delay- 
Write Today! 
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CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Contractors to the Canadian Broadcasting Corporation 

RN -10 TERMINAL TOWER CLEVELAND 13, OHIO 

r Cleveland Institute of Radio Electronics Veterans check for enrollment information under G-1 Bill. NO 
I RN -10 Terminal Tower, Cleveland 13, Ohio OBLIGATION -NO SALESMEN. 
I Gentlemen: Ti Please send me your Booklet B, "HOW TO PASS THE FCC COMMERCIAL LICENSE EäAStINA- 

TIONS," and information about your home study course for preparation for FCC License Examina- 
tions. (Does not cover Amateur License Examinations.) 

1--1 
Please send me your Catalog A. describing all of your home study radio -electronics courses. 

Approved for i I desire training in cdurse D A D B D C D D. 

Training 
Under "G -I 

Bill of Rights" 
I ADDRESS 

I CITY ZONE 

NAME 

STATE 
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INDIVIDUALI' /,ED TELEVISION 

INSTAI,I,ATIONS 
B. It. T_11TElf 

«pile certain installation procedures are more or less 
standardized. each setup will require some adaptations 
in order to bring the rideo receirer to peal: performance. 

DURING the past few years a 
great deal has been written 
about television receiver instal- 

lation. Most of this information has 
apparently concerned itself with pro- 
cedures best adapted for reception of 
only one local station, and that with 
very little difficulty. 

While it is perfectly true that the 
average television receiver is within 
range of only one station at this mo- 
ment, multiple- reception areas are in- 
creasing rapidly. With better receiv- 
ers, and higher transmitting power, 
moreover, reception is being demanded 
from relatively distant cities. In ad- 
dition, an imposing array of other in- 
stallation troubles are becoming more 
important daily. 

Reflecting this trend, newer techni- 
cal articles have appeared explaining 
how to compromise in various ways, to 
adapt one television dipole to correct 
several problems. 

To effect such compromise, it has 
been pointed out, dipoles may be cut 
and parasitic elements spaced to about 
the center frequency of an entire band 
of channels, or one dipole may be 
oriented to point somewhere between 
two or three stations lying in different 
directions, or a severe ghost may be 
played down at the expense of the sig- 
nal -to -noise ratio, etc. 

Such methods have been used in 
making the majority of installations 
which exist today. However, the pos- 
sibility of selling a compromise instal- 
lation depends mainly upon the cus- 
tomer's willingness to accept some- 
thing less than perfection. At the 
present stage of the art, persuasive 
explanations are often successful. Too 
much explanation and not enough ca- 
pable work, however, will inevitably 
backfire at the expense of the in- 
staller. 

Thus on many occasions, especially 
when dealing with an expensive re- 
ceiver, the technician faces the task of 
finding quick and inexpensive ways of 
eliminating ghosts, interference, dis- 
tortion, tearing pictures, weak signals, 
noise, etc., on two or more stations 
lying at widely separated points, some 
having transmitting towers over the 
hills and far away, as well as some 
practically looking down the chimney. 

October, 1948 

Occasionally, in fact, the installer is 
expected to provide good reception 
with indoor antennas alone, due to 
"landlord trouble." 

This distasteful situation has gen- 
erally been delicately avoided by the 
technical writer, while the know -how 
possessed by many seasoned television 
installation veterans has been hidden 
in an inside pocket for competitive 
reasons. This article aims to explain 
the simple and logical methods which 
are used by manufacturers' service 
and installation organizations as well 
as large independent television spe- 
cialist organizations for such difficult 
installations. 

It troubleshooting a television in- 
stallation it is good to review one of 
the earliest lessons which we have all 
learned in the course of troubleshoot- 
ing AM receivers, record changers, 
and other "standard" equipment. This 
lesson is quite familiar -troubleshoot 
for one trouble at a time. Surprisingly 
enough, such an obvious procedure is 
one of the chief stumbling blocks for 
novices at television. 

Since the types of troubles whic 
appear on one television channel 
be entirely different from th 
another channel, the first step mu 
to clear up all troubles on one pa 
ticular station, and then proceed to 

Variations in home construction alone 
will present individualized installa- 
tion problems for the TV serviceman. 
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Fig. 1. A typical case of "tearing" which 
may result from several different receiver 
faults. The strip near the bottom is not 
tearing but is a news ticker strip which is 
part of test pattern being transmitted. 

Fig. 4. Diathermy interference with its 
characteristically interesting pattern -not 
quite strong enough to tear out the cen- 
ter part of the transmitted TV picture. 

Fig. 6. John "Are You An Artist" Gnagy 
who is seen regularly over New York sta- 
tions appears to be swimming around in a 
pictúre nearly torn up by FM interference. 

deal with the others, one at a time. 
In the so- called "compromise" tech- 

nique, a primary channel is selected, 
either arbitrarily by the installer, or 
specified by the set -owner. Then a 
secondary station is chosen, with the 
understanding that the picture qual- 
ity on this secondary channel might 
be sacrificed to some extent in order 
to favor the primary channel, simi- 
larly for third and fourth choice chan- 
nels. 

In the method to be outlined here, 
however, all stations are to be treated 
as primary, with no compromise, 
therefore it matters little which sta- 
tion is chosen first. This, in itself, 
permits faster work, since time spent 

36 

Fig. 2. The referee and his two reverse 
ghosts, at his immediate right, bawl out 
the gunt- and -groaner and his two ghosts. 
The problem of ghost images is often a 
difficult one for the serviceman to solve. 

Fig. 5. Distortion caused by strong inter- 
fering FM signal. Little modulation can be 
seen. The same sort of pattern may be due 
to an AM signal of the same frequency. 

Fig. 7. More of the vibrator -type noise - 
with a trace of FM interference. It is dif- 
ficult to tell which part of the picture is 
due to art and which is due to tearing. 

waiting for the primary station to 
come on the air or transmit a proper 
signal, as well as time spent compar- 
ing performance between channels, is 
entirely avoided. 

As is customary, a "probing" dipole 
is connected to the receiver through a 
long transmission line and "walked" 
around the roof to find a location for 
good reception. By means of battery 
or sound powered telephones between 
the rooftop technician and the man at 
the receiver, the proper orientation, 
element length, spacing, etc., is deter- 
mined experimentally as has been de- 
scribed in previous issues of RADIO 
NEWS ( "Television Installation," by 
W. W. Waye, September, 1947, through 

Fig. 3. The horizontal dotted lines and 
shaded strips across this non -objective 
sketch tend to embellish the art, but ob- 
jectively are symptoms of noise interfer- 
ence riding in on a weak television signal. 

February, 1948) with one significant 
difference, the procedure is followed 
through on only one station, with no 
thought given, at this time, to any 
other channel. 

Depending upon the set's location, 
however, several of these faults may 
be observed during the course of this 
work, (A) Distorted or tearing pic- 
tures (as in Fig. 1.), (B) Ghosts (as in 
Fig. 2.), (C) Poor signal -to -noise ratio 
(as in Fig. 3.), and (D) Signal inter- 
ference (as in Fig. 4). 

A word of caution is in order at this 
point, never jump to conclusions about 
the source of the trouble! This can 
best be explained by discussing the 
above faults one at a time. 

(A) Distorted and tearing pictures 
can be caused by one or more of the 
following, listed in the order of the 
frequency of their occurrence: 

1. Excessive signal overloading r.f. 
or i.f. stage. 

2. Incorrect hold control setting, 
or faulty horizontal oscillator 
or sync circuits. 

3. Interfering signals. 
4. Interfering noise. - 

The fact that varying the position 
or orientation of the rooftop "probing" 
dipole affects the distortion or tearing 
must nat in itself lead the installer to 
assume that the trouble is due to one 
or another of these causes, for inter- 
fering noise and signals are also af- 
fected by the dipole's position, while 
even a very faulty horizontal oscilla- 
tor may be synchronized properly with 
exactly the right signal. 

Therefore, rather than spend the 
next few hours chasing around the 
roof, the exact cause for the tearing 
or distortion should be determined. 
This is done by means of a variable 
pad box, inserted in the antenna 
transmission line close to the receiver, 
as in Fig. 8A. 

Variable pad boxes are something 
with which most servicemen have had 
little experience. They consist of de- 
cade- connected attenuation pads, in 
ladder or lattice arrangement, with 
calibrated variable taps. Their design 
for audio frequency work is generally 
attempted only by an experienced en- 
gineer using standard hyperbolic func- 
tion. formulas. At television frequen- 
cies, however, other problems are in- 
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volved Such as phase angle correction, 
insulation losses, constancy of wiring 
impedance, skin effect of contacts and 
conductors, and inductive qualities of 
resistors and leads, which cause the 
design for a variable pad box calib- 
rated for television work to be more 
cut- and -try than theoretical. Fortu- 
nately, however, at least one such unit 
designed for television servicing, the 
Tele -Pad, is on the market at present. 

This box is arranged for use on 
either 300 ohm line or 72 ohm line, de- 
pending upon the installation. Leav- 
ing the dipole in position for greatest 
freedom from ghosts and strongest sig- 
nal strength, the variable pad box 
knob is rotated through its entire 
range of attenuation. 

If the tearing or distortion is caused 
by an overloading signal (number 1 
on the list of common causes), a step 
will be found at which the picture 
clears up, and further attenuation has 
no effect aside from weakening the 
cleared picture. 

However, if further attenuation 
causes the tearing to reappear at the 
same place or at another, the trouble 
is likely either in the sync -oscillator 
or the hold circuits (cause number 2). 
To determine which, rotate the at- 
tenuator knob to the greatest attenua- 
tion step which will give a faint but 
definite picture, and reset the horizon- 
tal hold control on this weakened sig- 
nal. Now if varying the Tele -Pad 
shows the set to be still too critical of 
signal strength, the trouble will likely 
be found in some component of the 
sync or horizontal oscillator circuit. 
'Cause number 3 is generally made 

fairly evident by the appearance on 
the screen of one of the patterns char- 
acteristic of signal interference, aside 
from the tearing portions of the pic- 
ture. Typical screen patterns of this 
type, caused by FM stations, diather- 
my machines and other signal- produc- 
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(8) 

Fig. 8. (A) A variable pad box consisting of decade-connected attenuation pads. 
This unit is used to reduce signal strength without introducing mismatch. (B) 

The box used to bridge a single loading resistor across a transmission line. 

ing sources are usually illustrated in 
most manufacturers' service manuals. 
Several are shown in Figs. 5, 6, and 7. 
These faults can usually be corrected 
by means of a wave trap such as those 
described in the article "Interference 
Traps for Television" by Stanley N. 
Finley in the March, 1948 issue of RA- 
DIO NEWS. 

Cause number 4 for tearing and dis- 
torted pictures, which also varies with 
dipole position, is recurrent or stac- 
cato noise as illustrated in Fig. 7. Here 
too, as a rule, the cause is more or less 
evident from patterns, streaks, bursts 
or spots on the picture, as well as from 
audio channel noise. The FM sound is 
designed, of course, to diminish a good 
part of this noise. However, the noise 
which is strong enough to tear the pic- 
ture can generally be heard with the 
volume turned up, especially if the 
fine tuning control is purposely set to 
"ride the side" of the incoming signal. 

Having now determined the exact 
cause for the tearing, the proper steps 
must be taken to eliminate it. The 
rather obvious solutions are indicated 
in Table 1 (Page 136). In curing over- 
loading signals, the first cause of tear- 
ing and associated distortion, care 

Fig. 9. (Left) Signal selector and equalizer box with cover and knob in place. Sta- 
tion call letters are inscribed in ink or pencil for home or tavern installations. 
For dealer store demonstration setups, receiver model numbers may be written in 
instead of calls. (Right) A commercially -built variable pad box for TV installations. 

must be taken to use the proper cir- 
cuit. Either "T" or "Pi" basic type 
pads may be used, depending upon the 
necessary attenuation and the physi- 
cal layout of the receiver or pad con- 
tainer. 300 ohm receivers generally 
take balanced circuits, such as "U," 
"H" or "O" types as shown in Fig. 11, 
while low- impedance coaxial sets usu- 
ally require ordinary unbalanced types 
such as those shown in Fig. 12. 

The resistance values used are quite 
critical, for aside from adding the 
proper value of attenuation, they must 
match both transmission line and re- 
ceiver input lest mismatch effects re- 
sult. This is discussed further, under 
the subject of "ghost," later in this 
article. 

The firm which manufactures the 

Fig. 10. Internal wiring of typical low 
loss selector and equalizer switching box. 
(Top) Receiver terminals are on left wall 
of box while top side carries three termi- 
nal strips for the one, two, or three di 
poles. In photo, the first and third posi 
tions have fixed attenuation " "O " pads con- 
nected for 300 ohm lines, while the sec- 
ond or middle position has 72 ohm "pi" 
type attenuator. The fourth switch posi 
Lion. at far right, makes through connec 
Lion without attenuation for weak signal 
on new channel 13 station. (Bottom) Under 
side view of the switch seen in top photo. 
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Tele -Pad variable attenuator supplies 
R2 with it a complete set of instructions, 

circuit charts, and tables of resistor 
values, which require no mathematics 
or engineering knowledge. This com- 
pletely eliminates the need for other- 
wise complicated computations. 

Backtracking momentarily to our 
2 discussion of "compromise" installa- 

F3 tions, it may now be remarked that 
another common practice of installers 
is to cut down excessive signal 

LDW z 
strength by purposely mis- orienting 

RECEIVER the dipole. The undesired effect of 
this, however, is to decrease the sig- 
nal -to -noise ratio, and increase ghost 
pickup and susceptibility to interfer- 
ing signals, and generally to provide 
a poor substitute for an individualized 
installation. Such methods are re- 
sponsible for a great many needless 
call- backs, the greatest single. deter- 
rent to installation profits. 

To correct the second cause for tear- 
ing pictures as listed in Table 1, cer- 
tain preliminary checks, such as hold 
control adjustment, may be made on 
all sets, while some receivers have 
horizontal discriminator transformer 
frequency and phase adjustments. 
Each manufacturer's service manual 
describes their own procedure for set- 
ting these adjustments. If the trouble 
persists, check the tubes. Beyond this 
lies a complete bench -type trouble- 

IIL82 shooting procedure, which is outside 
C22 

the scope of this article. 
Around the third cause for tearing, 

interfering sigals, some controversy 
and a great deal of confusion exists. 

C2! Claims are made by as many people 
condemning the use of wave traps as 

`B' by those favoring them. The writer 
has seen many types of wave traps 
employed quite successfully, and they 
will be found mounted across the an- 
tenna input terminals in some new re- 
ceivers on the market, as shown in 
Fig. 13. Construction details of one 
particular type appears in the already - 
mentioned article appearing in the 
March, 1948 issue. The cure given for 
the fourth cause of tearing pictures, 
interfering noise, is self -explanatory. 

What we have discussed thus far 
are the four causes and cures for tear- 
ing and distorted pictures discovered 
during preliminary dipole "probing" 
operations on one channel. Of course, 
other channels may have similar or 
identical faults resulting in tearing 
pictures, calling for attenuation or 
matching pads, or wave traps. It is 
obvious that some form of low -loss 
switching arrangement will have to be 
used at the receiver, to insert the cor- 
rect items into the antenna circuit as 
the television set is switched between 
channels. 

A good arrangement of this sort is 
shown in Fig. 10, while Fig. 9 shows 
the cover and knob in place, and a 
convenient form of panel marking for 
the station call letters or channel 
numbers. 

Going back to the preliminary dipole 
probing operation, it will be recalled 
that three other faults, aside from 

(Continued on page 135) 
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Fig. 13. Signal interference wave trap mounted across antenna in- 
put terminals of some models of the RCA 721 TCS television receiver. 
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Fig. 14. (A) To match noise -free shielded coaxial line to 300 ohm receiver which 
has no input centertap, use 73 ohm to 300 ohm matching pad (loss 11.2 db., 
voltage ratio 3.5 to 1) and 300 ohm booster amplifier (gain 16 db., voltage ratio 
1 to 6.3 for typical single -stage booster). (B) On receivers provided with cen- 
tertap on 300 ohm antenna input strip, coaxial transmission line may often be 
connected as shown, without matching pad. If this connection causes unbalance, 
use matching pad of (AL connecting 300 ohm side to terminals A and C. Leave 
B disconnected or grounded, depending on which results in the least noise. 
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A Crustal that AMPLIFIES 
Details of experiments 
with a double- contact 
germanium type crystal 

haring transeonductance. 

Experimental test setup using germanium crystal. 

RUMORS of a recent sensational 
development in crystal trans- 
ducers led the writer to ex- 

plore a field he had not touched since 
the early 1920's. Like thousands of 
other boys, he built the usual crystal 
receivers and tinkered endlessly with 
"cat- whiskers" and coils. The very 
words "silicon" and "galena" evoke 
nostalgia for the halcyon days now, 
alas, so rapidly receding into a dim 
and remote era. Even in that day the 
electron tube had largely supplanted 
the crystal detector, once the mainstay 
of wireless reception. In addition to its 
role as a detector, amplification and 
oscillation were also attempted with- 
out much success. RADIO NEWS in 1923 
carried articles on the Zincite crystal, 
wherein feeble oscillations were de- 
veloped because of a small negative 
resistance exhibited under certain 
rather critical conditions. This was 
elaborated on in further articles in 
September and October, 1924. This 
was referred to as the "Crystodyne 
Principle," a term copyrighted by RA- 
DIO NEWS. 

Nothing much came of these devel- 
opments and with the increasing avail- 
ability and lower cost of vacuum tubes, 
crystal devices of this kind were 
largely relegated to the historical mu- 
seum. However, during the second 
World War, vast strides were made 
in the development of fixed crystal 
detectors for use in radar where at 
ultra -high frequencies they were, in 
many instances, superior to electron 
tubes. 

Spurred on by the fragmentary press 
releases and general trade gossip re- 
garding a three terminal crystal trans- 
ducer using a germanium crystal, the 
Orl ober. 19 18 

Bell Telephone Laboratories' recent an- 
nouncement of a new electronic compo- 
nent -the `Transistor" has started many 
"back of the shop" experiments. Like 
any other new design, complete technical 
details on the product are withheld for a 
tune. In view of this we believe it to be 
appropriate to publish this report of an 
independent experiment that was, how- 
ever, suggested by the amronnceneet of 
the " Trans istor" -Eclil ay. 

writer undertook the fabrication of 
such a device himself. A 1N34 crystal 
diode was procured and used as the 

Fig. 1. (A) Voltage- current characteristics 
of a single cat -whisker for two different 
positions (a and b) on a germanium 
crystal. B) Detail of (A) in the region 
of the elbow to show high conductance 
characteristic in the forward direction. 
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By 
C. E. ATKINS 

Tung -Sol Lamp Works, Inc. 

source of a ready mounted germanium 
crystal. By holding the 1N34 with a 
pair of long -nosed pliers gripping the 
cathode or negative lead (which is 
clearly marked) the crystal may be 
exposed by chopping the ceramic ad- 
jacent the metal cap at the negative 
end with side -cutters. The ceramic 
will shatter, and there is a brass stud 
inside against which the cutting force 
expends itself. The germanium crys- 
tal is mounted on the stud and, with 
ordinary care and good fortune, it is 
possible to strip the ceramic away 
without impairing the crystal. 

The writer's attempts to utilize the 
cat-whisker used with the 1N34 were 
unsuccessful, so this part of the as- 
sembly was discarded. Workable cat - 
whiskers can be made from the heater 
wire of almost any 150 ma. radio tube. 
The tubes can be defective for almost 
any cause -even heater failure, if in 
the right place. The average radio 
shop generally has many of these at 
hand. The writer used type 35W4 be- 
cause several defective ones were cur- 
rently available. By breaking the glass 
bulb and clipping the support leads to 
all elements except the heater, it is 
possible in most cases to slide the 
heater out of the cathode sleeve. The 
structure can be further disassembled 
by gripping one of the base pins with 
a pair of long -nosed pliers while all 
the glass around the pin is chipped 
away with side -cutters. One then has 
a base pin and lead welded to a seg- 
ment of coated heater wire. It is 
necessary to leave the ceramic coating 
on the heater wire in order to give it 
sufficient rigidity. It may be trimmed 
to suitable length with a small pair of 

(Continued on page 181) 
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REPRODUCTION OF 

MICROGROOVE RECORDINGS 

Technical details covering the new - 

Columbia LP records and the styli 
and turntable equipment required. 

By 
NORMAN C. PICKERING 

Pickering & Co., Inc. 

and 
JOHN D. GOODELL 
The Minnesota Electronics Corp. 

IT IS A GOOD many years since 
Columbia released a demonstra- 
tion record with an announcer's 

voice saying, "Columbia Double Disc 
Records -Music on both sides! A dif- 
ferent selection on each side! Double 
value for your money, plain as day- 
light!" Once more, with the Micro- 
groove long playing records, Columbia 
is able to say, "Double value for your 
money!" This time their achievement 
represents the resolution of technical 
difficulties considerably greater in 
magnitude than those involved in pro- 
viding an impression on both sides of 
the record. 

It is of some historical interest to 
note that Edison manufactured verti- 
cal records recorded at approximately 
200 lines per inch which in their day 
were technically superior to competi- 
tive products. It is also interesting 
that a diamond stylus was provided 
for playback. Edison's vertical records 
covered the approximate frequency 
range of 150 to 4000 cycles per second, 
which for his era was indeed remark- 
able. In producing the Microgroove 
discs, Columbia faced the problem of 
recording and pressing at groove 
pitches of 180 to 220 lines per inch on 
lateral records with a frequency re- 
sponse range from 30 to 10,000 cycles 
per second. Initially released press- 
ings indicate that they have been ex- 
tremely successful. Specifically, rec- 
ords ML4023 (Dvorak's Symphony 
No. 5 in E Minor, The Philadelphia 
Orchestra conducted by Eugene Or- 
mandy) and MI.4056 (a collection of 
operatic arias sung by Bidu Sayao), 
when reproduced on suitable equip- 
ment, are distinctly superior to usual 
standard speed recordings with regard 
to surface noise, frequency response, 
and "clean" reproduction. They are 
a great deal better than most audio 
and recording engineers expected them 
to be. 

It should be borne in mind that an 
40 

Jeanne Cagney, star of United Artist's "The Time of Your Life," auditions one 
of the new Columbia Microgroove records on the Philco 1405. This table model 
combination has two tone arms plus automatic record changer to play stand- 
ard records automatically as well as the new Long -Playing Microgroove discs. 

engineering staff concerned with Mi- 
crogroove discs faces all of the not 
inconsiderable problems involved in 
recording and pressing under standard 
conditions multiplied by a dimensional 
factor of approximately 2, in addition 
to certain special considerations. To 
establish a reference for this, it may 
be pointed out that at 331/3 r.p.m. using 
a .0025 spherical radius for the play- 
back stylus tip, the 7 -inch diameter 
groove will be down about 20 decibels 
in frequency response at 10,000 cycles 
per second. The smaller the diameter 
(the lower the relative velocity of the 
groove with respect to thé stylus), the 

Fig. 1. A comparison of stylus sizes used 
with regular and Microgroove recordings. 

shorter is the wavelength at a given 
frequency and the more abrupt are the 
corners the stylus is required to track. 
When a half wavelength is comparable 
to the dimensions of the stylus, it can 
only bounce slightly in greatly dis- 
torted saw -tooth type waveforms. If 
the stylus radius is reduced to .001 ", it 
should be able to track a shorter wave- 
length successfully. This is true only 
if proper coupling to the groove is ob- 
tained, which requires proportional 
scaling down of groove dimensions. 
This leaves an excessive amount of 
land between the grooves and makes 
it possible to close up the pitch. (Load- 
ing effects on the cutter are neglected 
here since they may be properly com- 
pensated with little difficulty.) The 
amplitude of the cutter drive must 
also be lower in proportion. Note, too, 
that the diameter at which the 20 
decibel loss appears for 10,000 cycles 
per second becomes proportionally 
smaller. Microgroove recordings are 
cut in no closer than a 43/4 inch diam- 
eter so that the difficulties are appre- 
ciably reduced. 

In all disc recording the excursion 
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amplitude is limited by groove spac- 
ing at low frequencies, which is the 
principal reason for constant ampli- 
tude recording below a turnover fre- 
quency around 300 to 500 cycles per 
second. This limitation does not ap- 
pear at high frequencies recorded at 
constant velocity because the excur- 
sion amplitude at constant velocity is 
inversely proportional to frequency. 
In Microgroove recording the maxi- 
mum amplitude of low frequencies is 
about half the amplitude possible with 
standard grooves. This introduces the 
advantage that high frequencies may 
be recorded at higher relative ampli- 
tudes (with respect to low frequencies) 
with Microgroove techniques. In stand- 
ard groove recordings it is common 
practice to attempt to compensate for 
losses at high frequencies in the rela- 
tively small diameter portion of the 
records with equalization that boosts 
the high frequency energy. It has 
also been deemed desirable to use re- 
cording curves such as the NAB and 
Orthacoustic curves with considerable 
high frequency pre- emphasis to allow 
for noise reduction with de- emphasis 
networks in the playback system. In 
accordance with the figures discussed 
above, this would mean that the com- 
bination of pre- emphasis and diameter 
equalization in standard groove re- 
cording would require a rising char- 
acteristic amounting to between 35 
and 40 decibels at 10,000 cycles per 
second at seven -inch diameters on 331/3 
r.p.m. recordings. In Microgroove re- 
cordings the obvious associated prob- 
lems are minimized by the fact that a 
given high frequency excursion is rela- 
tively larger with respect to the maxi- 
mum allowable low frequency excur- 
sion, plus the fact that the recorded 
section is not carried to as small rela- 
tive inner diameters. 

The design of playback cartridges 
for Microgroove records may include 
essentially the same mechanical prop- 
erties as for standard records. How- 
ever, the limitation on low frequency 
maximum excursions imposed by re- 
duced land area between the grooves 
may again be used to advantage. With 
standard groove techniques there is an 
approximately equal amplitude track- 
ing problem at low and high frequen- 
cies. With Microgroove dimensions the 
low frequency tracking problem is 
greatly reduced while the high fre- 
quency tracking problem is unaffected. 
This means that it becomes possible to 
favor high frequency tracking char- 
acteristics in the design of the pickup 
cartridge. 

There is one important exception in 
scaling the dimensional relationships. 
In considering the reduction in surface . 

area beneath the stylus tip when its 
spherical radius is reduced from .0025 
to .001, the factor is squared. This is 
the derivation of the assumption that 
a tracking pressure of approximately 
five grams is suitable. If 20 grams is 
satisfactory for a .0025 stylus in a 
standard groove, then five grams may 
be accepted as suitable for a .001 
stylus in a microgroove. In this con - 
October, 1948 
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Fig. 2. Family of curves indicating design considerations for opti- 
mum pickup structures with respect to reactive and resistive forces. 

nection it may be pointed out that 
high quality equipment for standard 
discs is usually designed with tracking 
pressures approximating 20 grams or 
less. If suitable precautions in connec- 
tion with stylus materials, pickup arm 
design and turntable characteristics 
are followed, the five -gram tracking 
pressures are very satisfactory with 
properly designed cartridges. 

The light tracking pressure brings 
up another problem in pickup design 
which is worthy of discussion. The 
lateral forces on the stylus must never 
be allowed to exceed the tracking pres- 
sure or the needle will be forced out of 
the groove. The forces acting on the 
stylus may be expressed in a simple 
differential equation : 

MF = M 
d`-'x dx X 
dt'- dt C 

F is the sum of all the forces acting 
on the stylus. 

M is the moment of inertia referred 
to the stylus tip. 

R is the damping factor in mechanical 
ohms. 

C is the compliance of the stylus sus- 
pension. 

x is the displacement of the stylus tip. 
This states that the sum of the 
forces producing lateral motion at the 
stylus tip consists of the forces re- 
quired to overcome the damping in the 
suspension, to accelerate the mass of 
the stylus and its suspension, and the 
force required to displace the stylus 
against its own stiffness. The stiffness 
term is important only where the dis- 
placement is large, hence principally 
at frequencies below the turnover 
point (approximately 500 c.p.s.) Good 
engineering practice in the design of 

(Continued on page 155) 

Webster -Chicago's new Model 133 automatic Microgroove record changer. Equipped 
with a new balanced tone arm, the changer will handle ten 12" or twelve 10" records 
at 331/2 r.p.m. turntable speed so that up to four hours of continuous record play 
can be obtained with a single loading. The unit is mounted on a metal base. 
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A better understanding of 
video components and 
behavior of the circuits 
results from the actual 
construction of a TV set. 

A home -constructed unit can 
achieve a "professional" look 
when housed in a specially 
built cabinet. Unit at right 
has built -in magnifier lens. 

By MARK FLOMENHOFT 

IT SHOULD be especially timely to 
pause at this still early stage in 
the growth of the television in- 

dustry in order to take inventory of 
the design practices that are at last 
crystallizing in the kit field. There 
are, of course, other reasons to justify 
a study of trends in over -all kit design. 
Consideration of kits offers a picture 
of the industry as a whole since, in 
basic principle at least, differences be- 
tween factory and home -constructed 
sets are quite superficial. More to the 
point, however, is the fact that many 
people still believe that a layman can- 
not build a good instrument, and so an 
authoritative discussion of problems 
actually uncovered by what is now 
more than a year of experience may 
serve to end prejudices that are 
caused by the absence of concrete in- 
formation. By the same token, the 
dealer himself should be capable of 
more forceful and intelligent sales ar- 
guments if he is familiar with the in- 
side story behind the procedures of the 
television kit he distributes. 

Because specific examples and illus- 
trations often hasten an understand- 
ing of general principles, material 
supplied by Transvision, Incorporated, 
New Rochelle, New York, has been 
used to illustrate the subject matter. 

A representative milestone of prog- 
ress in television design is to be found 
in the deflection circuits currently in 
vogue. It may be recalled that the 
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first kits to appear on the market 
featured seven inch kinescopes that 
employed electrostatic deflection. Con- 
sequently, simple capacity charging 
circuits with timing controlled by 
equally simple multivibrators were 
employed for the generation of deflec- 
tion voltages. (See horizontal and ver- 
tical oscillators of Fig. 2.) But con- 
sistent with the inescapable American 
attitude in such matters, the passage 
of time has occasioned an insistence 
for larger pictures that even now is 
progressively restricting the applica- 
tions for which smaller tubes are 
deemed acceptable. A by- product of 
this eagerness for large pictures, is 

EDITOR'S NOTE : The increasing popu- 
larity of television kits is due, largely, 
to intelligent engineering and practical 
construction approach of these kits. 

The Editors of this magazine have 
preached the gospel of "learn by doing" 
for a long time. Realizing that one of 
the best ways to get acquainted to TV 
circuits is to build up a set from scratch, 
we considered total cost of components 
plus labor (not to mention the messy 
job of chassis fabrication) and pre -tun- 
ing problems and compared this figure 
to equivalent manufactured sets. 

It didn't take long to make the deci- 
sion in favor of the "kit" idea. Many 
months of engineering go into a TV kit. 
Drawings of elaborate proportions are 
simplified to the extent that almost any- 
body can produce a set that compares 
favorably with many production receiv- 
ers. As a result, a kit has the advantage 
of being an instrument of instruction as 
it develops into a finished article capable 
of providing endless hours of entertain- 
ment. 

the growing popularity of the "blow- 
up" lens. 

But taking this demand for large 
pictures as a starting point, let us 
recapitulate the straightforward -in 
fact, obvious -steps that have led to 
the more elaborate deflection circuits 
of Fig. 1. 

First of all, what kind of deflection 
should be used in a larger picture 
tube ? The answer -electromagnetic, 
of course. There are many reasons. The 
electromagnetic tube is better and 
cheaper to manufacture, for one thing. 
It is better because it permits a 
greater concentration of the beam, and 
this fact, in turn, provides superior 
definition and brilliance. It is cheaper 
to manufacture because the absence of 
deflecting plates removes many causes 
for "shrinkage" (rejects) in addition 
to eliminating numerous operations in 
the assembly of the tube. By no means 
trivial is the smaller size of the elec- 
tromagnetic tube, a property that 
facilitates cabinet design appreciably. 
From a design standpoint, further- 
more, the larger electrostatic cathode - 
ray tubes require deflection voltages 
in excess of 600, while sweep circuits 
for similar electromagnetic tubes can 
function satisfactorily with the con- 
ventional 350 volts. Perhaps of lesser 
importance is the somewhat greater 
illusion of realism imparted by the 
flat faces of electromagnetic tubes. 

The next decision to be made con- 
cerns the selection of an impulse gen- 
erator. Fig. 1 discloses that blocking 
oscillators have replaced the multivi- 
brators of Fig. 2, and to avoid what 
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Fig. 1. Circuit diagram of Transvision's deluxe model receiver. An electromagnetic picture tube is used in this kit. 

would now be an outmoded debate of 
virtues offered by these methods, let 
us make two brief observations. 

1. Experience has definitely verified 
the superiority of the blocking oscil- 
lator for both stability (e.g., resistance 
against misfiring, an occurrence that 
the spectator interprets as "tearing ") 
and what is really a smaller dose of 
the same problem, constancy of the 
triggering point (e.g., the point on the 
deflection waveform at which trigger- 
ing occurs, a circuit property that en- 
ables the picture to appear sharper to 
the spectator). 

2. The feasible price and perform- 
ance of blocking oscillator transform- 
ers make their use a virtual "must." 

At this point it is necessary to settle 
the issue of high voltage. By elimina- 
tion we choose the "fly- back" circuit. 
Here we find that by utilizing the 
enormous inductive "kick" generated 
during the brief retrace time of the 
horizontal scanning cycle, the desired 
voltages can be obtained both econom- 
ically and conveniently. Some shield- 
ing precautions, or at least a favorable 
arrangement of parts, must still be 
observed to prevent harmonics of the 
15,750 cycle fundamental in the hori- 
zontal oscillator from interfering with 
nearby AM radios. 

Referring to the horizontal oscilla- 
tor, let us assume that initially the 
left -hand section of the 6SN7 (X -6) is 
cut off. Now suppose a positive pulse 
04.1 ()her. 19 111 

is conveyed from the right -hand cath- 
ode section of X -9 to the point marked 
"yellow" on the diagram. For success- 
ful triggering the magnitude of this 
pip must raise the grid voltage by an 

amount that permits conduction. This 
current flow and the ensuing drop in 
the transformer winding sharply drops 
the voltage at the point marked 

(Continued on page 166) 

Under chassis view of video receiver constructed from Transvision kit. 
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The Taylor "SUPER -MODULATION *" 

Principle 
Part 2. A discussion of a new system 
of modulation providing increased 
intelligence transmission efficiency. 

The Taylor Type 9G0 -A trans- 
mitter with heat- dissipating 
top open to show details. 

N PURSUIT of a means toward 
greater "Intelligence Transmission 
Efficiency" or ITE, with either 

orthodox or advanced methods, further 
inspection of the systems discussed so 
far, along with the action of the linear 
detector in receivers, shows some in- 
teresting features. 

As previously mentioned, conven- 
tional practice of necessarily having 
the sideband or talk power 6 db. or 
more below the carrier level, has been 
a great handicap to amateur and other 
forms of radio communications. There- 
fore, if there can be devised some 
method of bringing up the sideband or 
talk power level and of reducing or 
compressing the original carrier power 
interference level at the same time, 
we will have quite a reduction in in- 
terference and noise, with an increase 
in the power level and range of the 
intelligence to be transmitted and re- 
ceived. Past methods of transmitter 
modulation for sideband power have 
made this impossible. One of the rea- 
sons is the detector action in the re- 
ceiver. Any attempt at greater than 
so- called 100 per -cent modulation for 
increased sideband power, or the re- 
duction of the carrier level with re- 
spect to a given amount of audio sup- 
plied in the form of modulation, 
results in detector distortion. Thus, 
we have been limited to the sideband 
power 6 db. or more below the carrier 
interference level. 

Suppressed carrier transmission has 
been used commercially for quite some 
time along with single sideband. How- 
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ever, in re- introducing the carrier at 
the receiver, it has to be properly 
phased and within a few cycles of that 
of the transmitter, while the ampli- 
tude of the re- introduced carrier is 
also important where a low degree of 
distortion from the receiver detector 
is important. There is a reduction in 
noise level in single sideband however, 
characteristic of any really narrow - 
band reception. However, heterodyne 
interference by the carrier from an- 
other AM transmitter with receiver - 
carrier re- introduction is another mat- 
ter to be considered. 

The one past exception for increased 
true sideband power is wideband FM 
in high frequency broadcast service 
where the permissible modulation in- 
dex is high and the frequency swing 
is about 75 kc. each side of the instan- 
taneous carrier frequency. Here, the 
carrier in some instances is almost all 
converted to true sideband power of a 
high ITE, as the power distribution of 
the modulation also affects the ampli- 
tude of the carrier frequency. 

However, when the modulation in- 
dex and frequency swing is held down 
as in NBFM, the resulting sideband 
power is limited to about one half or 
less that of a standard AM signal. 
On long distance communications or 
where the signal is weak, it often 
sounds as though the percentage of 
modulation is low with a strong car- 

s The modulation system disclosed in this arti- 
cle carries a U. S. patent and foreign patent with 
other patents pending. 

By 
R. E. TAYLOR 

Taylor Transmitters 

rier. In cases of amateur BCI trouble, 
NBFM has been substituted for AM 
with a great loss of sideband power. 
For the fellow with a telegraph trans- 
mitter, it has been an easy way to get 
on phone. 

In approaching greater sideband 
power and reduced carrier interfer- 
ence levels, further tests of the 900 -A 
transmitter previously described dis- 
close some very unusual accomplish- 
ments. 

Sideband power has been increased 
3 or 4 db. to about plus 48 db. in each 
sideband, while the carrier or inter- 
ference level lias been lowered by 
about 3 db. to an effective level of about 
plus 49 db. or about 1 or 2 db. differ- 
ence in level of the separate functions. 
Now we find that by raising one level 
and lowering the other, we have 
almost overcome the 6 to 10 db. differ- 
ence normally experienced, and effec- 
tively increased our "Intelligence 
Transmission Efficiency" by 6 or 10 db. 
from the transmitter -receiver stand- 
point. 

With past reasoning and methods as 
a basis for understanding, we bring to 
light a number of new principles here- 
tofore unused, in permitting the above. 
Of the new principles involved, some 
have been previously mentioned. How- 
ever the coordinated functioning of 
additional effects with controls, per- 
mits new thinking and advanced rea- 
soning, opening many new fields as 
follows. 

The application of the positive mod- 
ulation energy directly to the carrier 
output power, in the form of r.f. power 
triggered at an audio rate and con- 
trolled by the positive audio to be 
transmitted, adds to sideband power. 

By effectively dividing the positive 
and negative half cycles of audio for 
modulation, we can extend or limit 
their amplitudes and time linearly as 
desired. 

The effective separation of the r.f. 
carrier portions with respect to posi- 
tive and negative modulation and time, 
so that each as divided may be classi- 
fied as positive modulation carrier and 
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negative modulation carrier, allows 
control of each as desired. 

The semi -suppression or compression 
of the carrier power, during positive 
modulation for sideband power, to a 
predetermined level quite some de- 
gree below that of the non -modulated 
carrier level, becomes possible. 

The transmission of the r.f. carrier 
negative cushion of predetermined 
amplitude and time for the negative 
modulation half cycle prevents distor- 
tion by negative peak clipping in the 
receiver detector. 

The audio a.c. component reference 
level or zero is elevated to a new in- 
creased operating position during posi- 
tive modulation and high sideband 
power production. 

The carrier component is reduced 
during positive modulation to a low 
interference level, far below that of 
the non -modulated carrier power level. 

The successful use of separate tubes 
for carrier and sideband production, 
both independently controlled and con- 
tributing their power directly to the 
transmitter output as required is pos- 
sible. 

Provision may be made for a cross- 
over of sideband power and carrier 
power levels, with the sideband power 
far above, and the carrier power be- 
low the originating point levels. This 
permits correspondingly greater signal 
voltage out of the detector at reduced 
carrier level interference, due to the 
effective raising of the audio a.c. corn - 
ponent and the reduction of the r.f. 
reference or zero levels in the receiver 
detector action. 

A modulation effect in the receiver 
detector is apparent as a result of the 
changing reference levels and a.v.c. 
action, contributing somewhat to in- 
creased detector action efficiency. This 
brings about a corresponding reduc- 
tion in the receiver bandwidth, noise 
level, and other effects common with 
any narrow -band reception. 

It has been known for some time 
that modulation greater than 100 per- 
cent can be used on positive peaks to 
great advantage if it is linear, pro- 
vided the negative peaks do not clip or 
shut off the carrier. This effect does 
not appear as objectionable distortion 
in the output of the receiver detector, 
but appears as added signal intelli- 
gence output on the upward swing in 
the linear detector of the modern re- 
ceiver. 

In Fig. 1, careful study of transmit- 
ter modulated output waveforms with 
both conventional and linearly ex- 
tended positive peaks discloses some 
interesting conditions. Detector repro- 
duction in both cases at B and D can 
be identical in waveform to that of 
the transmitter at A and C. However, 
in C considerably more sideband power 
is produced by the transmitter with 
greater signal strength out of the de- 
tector at D as compared to B. If we 
check for the center line or reference 
zero along the vertical lines between 
the tips of the positive and negative 
peaks at C, we find it effectively ele- 
vated by one half over the normal 
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Fig. 1. The effect of extending positive modulation peaks with car- 
rier constant by increased or expanded audio a.c. reference level. 

zero of A. Consequently, at the same 
time, by raising of the reference level, 
we have effectively reduced or caused 
the r.f. component reference level to 
be placed at a position lower in ampli- 
tude. This is duplicated in the detec- 
tor action of the receiver. 

With this simple function as a work- 
ing basis we determine that increase 
of the sideband power along with the 
decrease of the carrier or interference 
level is possible, if properly arranged. 

As mentioned, output of the two 
tubes PA and PM of the 900 -A trans- 
mitter as to power delivery and timing 
control was the result of the divided 
audio out of the modulation trans- 
former acting to trigger the positive 
and negative modulation for sideband 
power. We noted before, that during 
positive modulation by tube PM a cer- 
tain amount of the unmodulated car- 
rier power being 
delivered by tube 
PA was replaced 
by that from tube 
PM with a reduc- 
tion in power re- 
quired by tube PA, effectively 
amounting to the 
increase of PA's 
operating efficien- 
cy with respect to 
the power level as 
at no- modulation. 

This reduction 
of the tube PA 
power output is of 
course caused by a 
proper and effi- 
cient reduction of 
the plate power in- 
put, which was the 
result of lowering 
the r.f. drive as 
mentioned and 
shown at DP2 of 
Fig. 3. Control of 
this function was 
the result of the 

r.f. voltage swing across the voltage 
dividing net of C. and C, energized 
from the r.f. reservoir R. Having de- 
termined that tube PM can be put to 
work for the short time required, it 
was found that it could be made to do 
the majority of the work as far as 
providing power output during positive 
modulation, as well as to deliver pow- 
er far greater than conventionally 
allowed. 

With this high power delivery func- 
tion of tube PM, its power output is 
increased with the decrease of tube 
PA's power output from normal car- 
rier level downward. PA's decrease is 
then simultaneously replaced by that 
from tube PM on the upward sweep, 
but with r.f. triggered at the audio 
rate of the r.f. excitation drive pulse 
to tube PM. We have then replaced, 
during positive modulation, some of 

Modulation and r.f. section of the Type 900 -A transmitter. 
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the normal carrier power, with modu- 
lation energy in the form of triggered 
r.f. This turns up as sideband power 
produced by tube PM in addition to 
the non -modulated carrier. Then, dur- 
ing positive modulation, we have tube 
PM producing sideband power both 
above and below the non -modulated 
carrier level. The carrier, containing 
no intelligence, has been compressed 
or moved down to make room for the 
greater upsweep of the tube PM. Al- 
though it is an r.f. tube, PM contrib- 
utes the r.f. at the audio rate of its 
ri. drive. Of course during this com- 
pressed carrier period, the interfer- 
ence level at the receiver has been 
reduced by the almost total absence of 
carrier, with no receiver carrier re- 
insertion required. 

Now cornes one of the unorthodox 
events; the return of the carrier to 
about full non -modulation level, or 
less if desired, for the function of the 
negative modulation half cycle, pro- 
viding a cushion for the negative 
modulation peak, and preventing flat- 
tening or clipping by a so- called over - 
modulation effect. This restored car- 
rier cushion is for, and only during, 
negative modulation, with the ampli- 
tude and time of the restored carrier 
cushion subject to regulation. Func- 
tioning as the carrier cushion for 
negative modulation, for maintenance 
of the linearity during the over -all 

upward and downward sweep, the tim- 
ing and amplitudes of both the nega- 
tive peak and the carrier cushion 
depth can be adjusted to prevent over - 
modulation on the negative half cycle 
of modulation. Carrier semi- suppres- 
sion, which we shall hereafter refer to 
as carrier compression, then takes 
place during that time that the posi- 
tive modulator is allowed to fill the 
compressed carrier valley with side - 
band power energy. Effectively then, 
during transmission, the transmitted 
output power is just about all side - 
band power with just a small amount 
of carrier sufficient for detector de- 
modulation action. The re- establish- 
ment of the carrier during negative 
modulation as a cushion, which we 
shall hereafter refer to as the negative 
cushion, is not important with respect 
to the positive half cycle of modula- 
tion but is re- introduced only for the 
negative swing of the modulation or 
sideband power being received by the 
detector. 

As we are transmitting a very small 
amount of carrier during positive mod- 
ulation, and a full negative carrier 
cushion during the negative modula- 
tion half cycle, we find that a second 
separation of effective actions is pos- 
sible. In conventional use, where the 
carrier is present in full for both the 
separate functions of positive and neg- 
ative modulation, we can however, 

Fig. 2. Transmitter and receiver waveforms obtained with "super- modulation." 

4 
tNEW AUDIO A.C. COMPONENT 

REFERENCE LEVEL 

T 

£h± 
i 

L 

_ 
= 
- _ _ 

S. 
_ _ = FULL MODULATED 

)= CARRIER LEVEL 
NON MODULATED ' 

CARRIER LEVEL tI 
I 

I) I I' 
V 

I 
1 1 

I i TRANSMITTER 
MODULATION OUTPUT 

x 

J i 

I -NEGATIVE PEAK 

RECEIVER 

A.G.A. 

W 

T 

- - 
K \ 1 t 

CUSHION (A) 

DETECTOR OUTPUT 

RAISED 
A.G.REFERENCE 

f - --41 

1 I \ 

OR 

--(L 

U 

EXPANDED AUDIO 
LEVEL 

- -R 

NO MODULATION t LOWLRED OR COMPRESSED NEGATIVE PEAK CUSHION (B) - 

CARRIER LEVEL R.F CARRIER LEVEL 

16 

divide it with respect to time, so that 
we have carrier presence for positive 
modulation, and carrier presence for 
negative modulation. To go a bit 
farther, we have what we can call 
positive modulation carrier and nega- 
tive modulation carrier, with respect 
to the intelligence transmitted. Each 
is separate as to time and operation 
so they may be divided with respect to 
modulation function and sideband 
power production. 

Therefore, by transmitting sepa- 
rately the so- called negative carrier 
as used for the negative peak cushion, 
we have almost eliminated the trans- 
mission of the positive carrier. At this 
time, the output transmitted is about 
all sideband power, with the re- inser- 
tion of the negative carrier at a time 
where its average effective ratio as to 
heterodyne interference production at 
the receiver is far below that of the 
amplitude of the sidebands during 
positive modulation. Its filling in as 
the negative peak cushion in timing 
does not take any power away from 
the sidebands which are at maximum 
amplitude level during the positive 
modulation function. 

Fig. 2 at G shows the transmitter 
modulated envelope output above, 
with the detector signal output below 
at H. The positive modulation half 
cycle is considerably extended, the 
carrier compressed during positive 
modulation, and the negative peak 
cushion re- introduced for the negative 
half cycle of modulation. Of course, 
if the positive peaks are allowed to 
flatten out on top, the same will ap- 
pear in the detector output as distor- 
tion, the same as negative peak 
clipping. 

Inspection of the patterns in Fig. 2 
shows considerably more modulation 
or sideband power output from the 
transmitter as shown at S than that 
at O, normally available in standard 
practice. Detector reproduction at H 
is identical in linearity and waveform 
to the transmitter output. 

We now find that the audio a.c. corn - 
ponent reference level, which we shall 
hereafter refer to as the "Audio Zero," 
has been raised along the vertical lines 
between the positive and negative 
peaks of the modulated envelope from 
that at I to that as shown at N. The 
same effect is reproduced in the de- 
tector action with the new audio zero 
raised from that at J up to R. As men- 
tioned before, where we raise the 
audio zero, we have at the same time 
lowered the r.f. reference level with 
respect to the new audio zero. This 
will be the amount from that at N 
down to I or the reverse of that of the 
elevated audio zero. Now with the in- 
corporating of carrier compression and 
negative peak cushion, we find that 
the carrier reference r.f. level can be 
even further separated from the audio 
zero, down to about that at M from 
that at I. At the same time this allows 
the compressed carrier valley from I 
to M to be filled in with audio trig- 
gered r.f. during positive modulation, 

(Continued on page 192) 
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HOME -BUILT 

CRYSTAL 

SIGNAL 

GENERATOR 

By N. CllALFiN 

ONE way to be certain that you 
have an accurate signal source 
for alignment purposes is to 

employ a crystal oscillator. 
The circuit diagram of Fig. lA cov- 

ers a simple, single -tube instrument 
which can be easily built and will 
prove to be a useful tool in radio 
servicing. A 117P7 is used as a com- 
bined crystal oscillator and half -wave 
rectifier. The 117 volt filament elimi- 
nates the necessity for providing drop- 
ping resistors or other filament volt- 
age reducing devices. Another feature 
of the unit is that it may be operated 
on either a.c. or d.c. This crystal con- 
trolled signal generator may also be 
used on 220 volt a.c. or d.c. lines if a 
suitable line dropping resistor is pro- 
vided. 

The pentode section of the 117P7 is 
employed as a Pierce grid -to -plate 
connected crystal oscillator. With this 
arrangement no tuned circuits are re- 
quired and the screen acts as the crys- 
tal oscillator anode permitting the 
plate circuit to be used as an output 
connection in such a way that it re- 
duces the loading effect on the 
oscillator. 

A rotary wafer switch is employed 
to select the desired crystal or the ex- 
ternal crystal socket (which can be 
used for crystals other than those per- 
manently incorporated in the crystal 
signal generator). 

The following crystals were selected 
because they provide the most needed 
alignment frequencies; 455 kc. for 
broadcast receiver i.f. alignment, 600 
kc. for the low end of the broadcast 
band, 1000 kc. to hit the middle of the 
band and provide harmonics over a 
wide range, and 1600 kc. to adjust the 
high end of the broadcast band. 

Table 1 lists the harmonics of these 
frequencies from which the user can 
select frequencies for almost any 
alignment service. In the table several 

(Continued on page 96) 

Over -all view of home - 
built test instrument. 

A single. dual -purpose tube and 
crystals are the only major components 
needed to build this a.c.-d.c. test instrument. 

Fig. 1. (A) Schematic diagram of crystal- controlled signal generator. (B) An 
alternative oscillator circuit that may be used. (C) Modulator circuit consist- 
ing of a neon -type relaxation oscillator which may be incorporated if desired. 
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By 
DON M. WHERRY, R-OLQS 

Analysis of carious °QS" meters which can be easily 
incorporated in existing communications receivers. 

Fig. 2. 

x TO ADDED STAGES 
CONTROLLED BY AUG 

e 

Fig. 3. Should Ti be used as an audio 
stage, it should then have a resistance or 
impedance equal to the plate load of the 
tube instead of being an r.f. transformer. 

R TO ADDED STAGES 
CONTROLLED BY AVG. 

R2 

Fig. 5. 

Bt 

8+ 

Fig. 4. Pot Rt should have a large resist- 
ance to reduce loading of a.v.c. system. 

Fig. 6. 
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N "S" meter, while of very doubt- 
ful practical value, is an ex- 
ceedingly interesting l i t t l e 

gadget to watch. It is questionable 
whether there is one of us who hasn't 
said, as he started to modify that new 
surplus receiver, "Guess I'll put an 
'S' meter on this thing" and then just 
as promptly gone right ahead without 
installing it. Because of its dubious 
value on the lower frequency bands 
this omission isn't serious but up in 
the u.h.f. portion of the spectrum a 
signal strength meter, besides being 
interesting, does have a very practical 
value when it comes to adjusting your 
friend's beam as well as orienting your 
own for individual contacts. 

The methods of incorporating a sig- 
nal strength meter in a receiver are 
many and varied but they all can be 
grouped under two related heads - 
those which indicate in some way the 
a.v.c. voltage developed, or those which 
indicate the changes in receiver oper- 
ation as the result of this a.v.c. A 
few circuits of both types will be de- 
scribed here in sufficient detail to 
either permit you to equip that new 
420 mc. receiver with a signal strength 
meter or to start you off on the right 
track towards figuring out your own. 

Fig. 1. shows a simple system where- 
by two tubes are used in a bridge cir- 
cuit, one of which is controlled by the 
a.v.c. and the other is not. This 
usually means that the controlled tube 
(V,) is an r.f. or i.f. tube and the other 
(V2) is the converter or first audio 
tube. These tubes must of necessity 
have the same bias requirements, as 
both cathodes are the same potential 
at zero signal input. In this circuit 
R, is the zero adjustment, and should 
be approximately twice the value rec- 
ommended for one tube (400 to 500 
ohms in most cases). R, is the sensi- 
tivity adjustment and after it is once 
set can be ignored. It may be posi- 
tioned at any convenient point on the 
chassis. With no signal input, and no 
a.v.c. voltage, it is clear that points X 
and Y are at equal potential and no 
current flows through the meter. With 
the appearance of a signal the a.v.c. 
action becomes effective causing V, to 
draw less current. As a result, the 
left hand half (in Fig. 1) of R, has a 
smaller voltage drop, thereby unbal- 
ancing points X and Y causing a cur- 
rent through the meter proportional 
to the amount of unbalance. 

Fig. 2 is a slightly different approach 
to the same circuit and in some cases 
might prove a little more convenient 
to wire. In any event the same con- 
siderations prevail in each case. R. 
is the recommended value for the tube 
with which it operates and R, approx- 
imately twice the resistance value of 
R,, this again depending upon the 
tubes. R_ is the sensitivity control 
which can be set and forgotten. 

Fig. 3 shows the identical circuit to 
Fig. I with the exception that the 
meter is placed in the plate lead in- 
stead of the cathode. This circuit has 
the advantage that thr cathodes of the 

(Continued on page 104) 
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Build Your Own 

Communications 

RECEIVER 

By 
J. T. GOODE 
Standard Coil Products Co. 

Front view of home -built 
tuner with Croname dial. 

Part : ;. Design and construction 
of a multi -band r.i. tuner which 
corers 550 to 16.000 I:ilocycles. 

THE design of a radio frequency 
tuner requires much considera- 
tion. Any radio design is a corn - 

promise. Since the tuner determines 
the frequency range of the receiver, 
the compromise is between frequency 
range and practical construction. The 
more bands that are added to a re- 
ceiver, the more complicated it be- 
comes. 

Bandswitching requires long grid 
and plate leads. Below 18,000 kc. 
these leads are a small percentage of 
the total inductance of the tuned cir- 
cuit. Above 18,000 kc. these leads 
contribute a sizeable portion of the 
total inductance, and as the frequency 
is increased the percentage is in- 
creased. 

Long grid and plate leads at high 
frequencies cause a decrease in gain, 
possible regeneration, poor signal -to- 
noise ratio, decrease in stability, and 
very poor image ratio. All of these 
features are obviously undesirable. 

Most communications receivers have 
continuous frequency coverage from 
550 to 30,000 kc. Most of these re- 
ceivers also are troubled by the lack 
of image rejection of the ten meter 
band. The image rejection increases 
as the frequency is lowered. The mod- 
ern communications receiver of today 
requires considerable engineering ef- 
fort. Engineering skill is definitely 
required in the design of high fre- 
quency multi -band receivers. 

Almost every lead wire in the r.f. 
section becomes critical. This presents 
an engineering nightmare from a pro- 
duction standpoint. 

OcHoher. 1918 

Communications receiver manufac- 
turers extend the frequency range of 
their receivers as competition dictates. 
As the frequency range is increased 
the engineering problems multiply. 

Because of the outlined difficulties, 
the advisability of home constructing 
a bandswitching r.f. tuner with a fre- 
quency coverage above - 18,000 kc. is 
debatable. The builder may lack both 
the necessary test equipment and engi- 
neering skill. If there is any question 
as to whether the construction will be 
satisfactory or not, it should not be 
attempted. Such an attempt can re- 
sult in unnecessary expense and fail- 
ure. 

While the average radio enthusiast 
is not qualified to build a high fre- 
quency bandswitching tuner, he is per- 
fectly qualified to construct a tuner 
which does not use bandswitching. Not 
only can he build it; but the result 
will equal or exceed the operating 
characteristics of most bandswitching 
high frequency tuners now on the 
market. It is only necessary to build 
a tuner for each band of frequencies 
required. Production engineering en- 
joys no such luxury as this. 

By building individual tuners, each 
ham band calibration can be spread 
over the entire dial thus providing 
maximum bandspread and simplifying 
tuning. The variable condenser will 
be small and this, coupled with the 
limited number of parts required, will 
result in very compact construction. 
Therefore, very little space is required 
for several tuners. 

Each tuner is a complete unit. The 

operation of one tuner will not affect 
the operation of another. Interaction 
of coils in bandswitching tuners is 
common. Overcoming such difficulties 
requires engineering skill and usually 
test equipment that may not be avail- 
able to the home constructor. 

Multi -band coils covering a fre- 
quency range from 550 to 18,000 kc. 
are available at most wholesale radio 
stores. The r.f. tuner to be described 
is constructed from readily available 
parts. The availability of these coils 
determines the frequency range of the 
tuner. 

Complete coverage of frequencies 
from 550 to 16,000 kc.. is desirable. 
This covers the broadcast band, the 
three low frequency amateur bands, 
and practically all short -wave broad- 
cast stations. Above this frequency 
range the average operator is only 
interested in certain bands of fre- 
quencies such as the 10, 6, and 2 meter 
ham bands. 

The use of separate tuners for each 
band of frequencies requires a switch- 
ing circuit. This switching arrange- 
ment is included in the multi -band 
tuner. This type of construction makes 
the addition of other tuners at a later 
date extremely simple. 

The mechanical layout of the multi - 
band tuner allows adequate space for 
switches, tuner power sockets, dial, 
and space for an i.f. stage if the build- 
er desires to omit the communications 
features of the i.f. channel chassis. 

All main parts should be mounted 
on the chassis before the wiring is 
started. If the multi -band tuner is not 
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R,, R10- 500,000 ohm, 1/2 W. res. 
R..-220 ohm, I/2 w. res. R, 33.000 ohm, I w. res. 
R R>s, R5A. R1- 51,000 ohm, I w. res. 
R5, 14, R9, R13 -4700 ohm, 1 w. res. 
R R 100,000 ohm, s/2 W. res. R- 20,000 ohm, 1/2 w. res. 
R -180 ohm, 3/2 w. res. 
R,G- 240,000 ohm, V2 w. res. 
C0 -365 µpfd., 3 -sec. var. cond. 

CD, C;,, C C5, G, C C5, CP, C,O, Cu -.02 Aid., 
400 v. cond. 

C10, C50 -50 lipid. mica cond. 
C01-500 lipid. mica cond. 
C,; -.005 µid. mica cond. 
C10 -25 µpfd. mica cond. 
C, -.001 pfd. mica cond. C -350 µpfd. mica cond. 

µpfd. ceramic trimmer T,- Miller 626A 

T,- Miller 626RF T,- Miler 912C1 (modified -see text) T, Mi11er 912C4 
T5- Miller 625C 

P-, P,;, P,-Octal tube sockets 
PN, P -Two -point terminal strips S,- Centralab 1425 sw. 
S -6 -deck, 6 -pole, 11 -pos. sw. (Centralab or 

equivalent) 
S:,- Centralab 1415 sw. 

Fig. 1. Circuit diagram of the home -built, multi -band r.f. tuner designed to be used with communications receiver. 

to be used primarily for communica- 
tions reception, the standard type slide 
rule dial will be satisfactory. Such 
slide rule dials are available at most 
wholesale radio stores. Miller has a 
complete dial assembly with a calibra- 
tion to match their coils. 

If the tuner is to be used for corn - 
munications reception, a gear driven 
dial assembly is desirable. This type 
of dial offers mechanical bandspread 
which results in a more accurate cali- 
bration plus ease of operation. When 
the receiver is operated in the "sharp 
position, bandspreading is absolutely 
necessary. 

The dial shown in the photograph 
of the multi -band tuner is manufac- 
tured by Croname, Inc. of Chicago. 
Hand calibration of this dial is in no 
way difficult. The method of calibra- 
tion will be described in the section 
dealing with the tuning procedure. 
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At first glance the circuit diagram 
may appear to be complicated. By 
visually breaking it into three sec- 
tions, the complications diminish. 

Consider all connections to S0, P,, P3, 

P,, P5, PG, and P, as one section. The 
i.f. stage is another section. The rest 
of the diagram is actually the r.f. 
tuner. 

If the i.f. channel chassis is to be 
used with this tuner, disregard the i.f. 
stage in the circuit diagram. 

Wire the r.f. tuner section first. This 
will necessitate the wiring of P,, P5, 

and P9. Connections will be made to 
switch decks 1, 5, and 6 of switch Si, 
but do not make all connections to this 
switch at this time. 

The function of the switches is as 
follows. S, is a three -deck bandswitch. 
This switch selects bands 1, 2, or 3 of 
the multi -band tuner. S_ is the tuner 
selector switch. This switch makes all 

necessary circuit changes for the op- 
eration of the separate tuners. 

The decks of the switch are num- 
bered. Number 1 deck is located near- 
est to the front of the chassis. Num- 
ber 1 deck switches the an t e n n a 
circuits. Number 2 deck makes con- 
nections for double superheterodyne 
operation at high frequencies. Num- 
ber 3 deck is a spare. This is planning 
for the future. Number 4 deck switches 
the heater circuits. Separate dial 
lights are used on each tuner. 

As Si is rotated the dial lights will 
indicate which tuner is in operation. 
The heaters of the multi.band tuner 
are on at all times, but only the heat- 
ers of the tuner selected will be in 
operation. This eliminates the neces- 
sity for the additional switching of 
"B plus" leads to the tuners not in op- 
eration and reduces heater drain. 

Switch deck number 5 switches the 
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regulated -150 volt lead. By switching 
this lead the multi -band tuner be- 
comes inoperative when other tuners 
are used, with the exception of double 
superheterodyne operation at high fre- 
quencies. 

Switch deck number 6 switches the 
low impedance output lead from the 
various tuners to the input of the i.f. 
chassis. 

Switch S, is the communications 
switch. One deck shorts the number 5 
prong of power socket P. This grounds 
the center tap of the high voltage 
winding in the power transformer 
placing the receiver in operation. 
When the switch is rotated to the left 
the receiver is placed in "standby" po- 
sition. When the switch is rotated to 
the right the two terminals of Pe are 
shorted, and the power transformer 
center tap is opened. 

Transmitter relay leads can be con- 
nected to P . When switch S:, is ro- 
tated to the right the transmitter will 
be turned on and the receiver placed 
in standby. This eliminates the neces- 
sity of running leads from the receiver 
to a relay or switch in the transmit- 
ter. 

Do not connect a high current cir- 
cuit from the transmitter to switch S,. 

Connections to P2, P3, P,, Po, Po, and 
P, should be made as construction is 
completed on each separate tuner. If 
desired the switching arrangement 
may be changed to meet individual 
needs. Those having individual anten- 
nas for each band may find it desirable 
to connect the antennas directly to the 
tuners rather than go through the 
switching network. 

At high frequencies a certain amount 
of mismatch will result from using 
switch S2 to change antennas. This can 
result in attenuation of the received 
signal. Actual tests will indicate the 
most satisfactory method of connect- 
ing the various antennas. 

The i.f. frequency for the high fre- 
quency tuners will be 10.7 mc. The 
multi -band tuner will be tuned to this 
frequency and used as the i.f. channel. 
Later on a 10.7 mc. wide -band i.f. 
channel with limiter and discriminator 
can be constructed for broadcast FM 
reception. No change in the high fre- 
quency tuners will be necessary for 
wide -band FM reception. 

The electrical design of the multi - 
band tuner is simple and straightfor- 
ward. The r.f. stage is conventional 
using a 6SG7 type tube as an ampli- 
fier. 

The mixer stage uses a 6SA7 type 
tube. The screen voltage is obtained 
from the regulated 150 volt lead. Since 
the screen is actually the plate of the 
oscillator circuit, frequency variations 
due to plate voltage change are mini- 
mized. Automatic volume control is 
not applied to this stage. The a.v.c. 
voltage applied to this stage would 
cause slight frequency variations with 
changing signal input levels. 

Due to the high sensitivity of the 
receiver, local broadcast stations may 
tend to overload. This condition can 
be corrected by selecting the correct 

October, 1918 

Under chassis view of the r.f. tuner. This layout shculd be closely followed. 

value of resistant_ for R,,. This resis- 
tor shunts the broadcast grid coil of 
he mixer stage but does not affect the 

other bards. 
High sensitivity in the broadcast 

band is rot desirable. Several broad - 
cast stations are located on almost 
every frequency. The gain should be 
reduced so that the station with the 
loudest signal will be the only one 
l card. 

It is impossible to correct this situ- 
ation completely. The signal level of 
two distant stations may be approxi- 
mately tl.e same. The type of antenna 
used will affect this sitiation. It will 
be up to the individual to adjust the 
value of R6 for satisfactory operation 
at his particular lccation. 

Actual wiring of the multi -band 
tuner should follow this pattern. One 
three -lug lie point is located near the 
6SA7 tube and secured to the chassis 
by the mounting screw of transfcrmer 
T,. The 6SA7 screen, 6SA7 plate filter 
and 6SG7 screen resistors conrect to 
this tie point. A single tie point is 
secured to the chassis by the 6SA7 
tube mounting screw. The oscillator 
grid condenser connects from this 
point to tl-e tube socket prong. 

Another three -lug tie point is lo- 
cated under the bandswitcl. The 6SG7 
plate filter and a.v.c. filter resistors 
connect tc this tie point. 

The pad_iing condensers connect di- 
rectly from the multi -bans oscillator 

(Continued on page 110) 

Top chassis view of tuner unit. T_ansformer T3 may be seen at the left. 
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PARTS 
Then and Now 
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ONE of the truly great advancements to come out of 
the war was the impetus given to the miniaturiza- 
tion of the various component parts that go into 

the construction of various types of radio and electronic 
equipment. 

The use of the proximity fuze, radio controlled missiles, 
various navigational aids for all types of aircraft, as well 
as radio installations in jeeps, tanks, trucks, etc. and 
man -carried radio equipment stimulated research in the 
field of "putting up" big performing parts in small but 
thoroughly reliable "packages." 

On these two pages are illustrated many of the radio 
and electronic components which were engineered in small 
"packages" during and since the war. Already these de- 
velopments have been reflected not only in the adoption 
of more compact equipment for war but in the appearance 
of small -sized radio equipment for the civilian market. 

Most persons are familiar with the miniature portable 
receivers now on the market and as time goes by more 
and more equipment will be available in "small packages" 
through the use of miniature components. 
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Hearing aids, two -way radio units, small -sized television 
receivers, compact mobile radio -telephone equipment, 
portable test equipment of all kinds, and numerous other 
items of electronic equipment are already available to the 
consumer and the list grows longer by the day. 

The miniaturization of parts opens up new fields of 
science and experimentation in many categories. Meas- 
urements may be taken at high altitudes, data can be se- 
cured under conditions untenable to human beings simply 
because tiny indicating devices are now available to make 
these measurements And take such readings. 

While some of these miniature parts are, at present, 
more costly than their larger counterparts, increased pro- 
duction and improved manufacturing techniques may soon 
bring them into line price -wise with their bigger "broth- 
ers." Although cost might prove a deterrent to some 
applications of the small parts, there are instances where 
the savings in space and weight far outweigh the difference 
in cost. 

Component miniaturization, as depicted on these pages, 
is not the ultimate development. Radio parts manufac- 
turers and government laboratories are constantly work- 
ing on further reduction of over -all parts dimensions, along 
with improved performance. Tube manufacturers alone, 
since the war, have shown what can be done in the min- 
iaturization of electronic tubes of all types. Reports 
emanating from the many laboratories indicate that along 
with this reduction in component size, the actual perform- 
ance of most tubes has been improved. True, the assembly 
of such components must be done with watch -maker pre- 
cision, however, employee training so far has proven that 
this phase will not be a serious problem to overcome. 
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Mac's RADIO 
SERVICE 8110F 

By JOHN T. FBI 
o 

AC, his chin clasped thought- 
fully fully between thumb and 
forefinger, stood looking down 

at Barney, his redheaded assistant. 
For five minutes that worthy had been 
prodding away at a soldered connec- 
tion on the set in front of him with a 
soldering iron whose cord -plug still 
trailed on the floor at his feet. 

Stepping quietly to the door of the 
service department, Mac beckoned to 
Miss Perkins, the office force of Mac's 
Radio Service Shop. As the two stood 
there in the door watching Barney's 
continuing efforts to melt the solder 
with a stone -cold iron, the boy looked 
up, followed their amused gaze down 
to the plug that he had forgotten to 
put in, and then blushed furiously. 

"Matilda," Mac inquired, "what 
would you say has come over our Bar- 
ney?" 

"We- 1 -1 -1," Miss Perkins replied, "it 
just might have something to do with 
that pretty girl I saw him walking to 
work with this morning." 

"Aw, it does not," Barney denied, if 
possible, blushing more furiously than 
ever. "That was just Margie, our new 
neighbor. Boy, was she mad at me 
last night!" 

"Pray tell us more," Mac urged. 
"Well, I was sitting there in the 

ham shack bumping my gums with a 
fellow down in the Canal Zone on ten 
meters, when all at once the final 
arced over, the circuit breakers kicked 
out, and Margie -I had never seen her 
before, because they just moved in 
two days ago -stuck her head in the 
open window and said that now per- 
haps she could listen to her 'Parade 
of Bands' program without having to 
put up with my going yackety -yackety 
right in the middle of it. She had 
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Barney, Beauty, and BCI 

taken a pair of pruning shears and 
had cut off the co -ax right where it 
comes through the wall on its way 
up to the beam," Barney explained 
admiringly. 

"After hearing you beef about your 
mother's daring to touch that beloved 
transmitter just to dust it, I have no 
doubt at all that you dived right 
through the window and cut the young 
lady's throat with the pruning shears," 
Mac guessed. 

"You can't get mat at anyone who 
looks as pretty as Margie does when 
her temper is up," Barney explained 
patiently; "and I was blanketing her 
little radio. After I managed to cool 
her down a bit, we went over and got 
the little set and ran some tests. 
When my rig is on, you can hear me 
and not much else. I told her I would 
see if I could not do something about 
that; so I brought the set down to the 
shop this morning. That's it on the 
end of the bench." 

Mac picked up the set, and Miss 
Perkins went back to her desk, ex- 
plaining that if the conversation was 
going to descend to "just radio" she 
was no longer interested. 

"Did you notice if the volume con- 
trol had any effect on the signal from 
your transmitter ?" Mac asked. 

Fig. 1. 

C2 

ci 
RI VOLUME 

CONTROL 

"Yes, when I turned the volume 
down, my signal disappeared." 

"Then I think you can take care of 
this case of interference very easily. 
Whenever you have a case of a signal, 
especially a high- frequency signal such 
as ten meters, coming in all over the 
broadcast band with equal volume for 
all settings of the tuning control, you 
can be pretty sure that you are get- 
ting rectification of the signal at some 
point in the audio system. In these 
little sets using zero -bias high gain 
triodes, like the 12SQ7, the rectifica- 
tion is taking place in the grid cir- 
cuit of the triode." 

As he talked, Mac sketched Fig. 1 

on the blackboard at the end of the 
bench. 

"R, is often as high as ten meg- 
ohms," he explained. "If very much 
of your ten meter sign .1 appears on 
the grid of the tube, it is rectified and 
flows to ground through R,. This 
biases the tube so that it operates on 
the 'detector -portion' of the curve, 
and your high -gain audio amplifier has 
become a good grid -laak detector that 
causes your ten meter signal to ride 
right in along with the regular signal 
being delivered by the i.f. channel." 

"Couldn't that happen in the grid 
circuit of any tube ?" 

"Yes, but it usually happens in the 
very first audio stage for that is where 
you find the high- resistance grid re- 
sistor. I am sure it is there in this 
case, for you say that you can cut out 
your signal with the volume control. 
What actually happens is that when 
you move the slider of the volume con- 
trol toward the ground, C2 bypasses 
your ten meter r.f. to ground. In- 
cidentally, that gives us our clue as 
to how to effect a cure. That is sim- 
ply to install C, directly from the grid 
to ground. The capacity is around 
250 i fd.- enough to furnish a low - 
impedance path for the r.f. without 
being large enough to bypass any of 
the higher audio frequencies." 

"Are there any other ways of do- 
ing the same tHing ?" 

"Yes, you could lower the value of 
R,, but that disturbs, in some degree, 
the efficiency of the triode amplifier. 
You can insert a small r.f. choke coil 
in the grid lead, or you can put a re- 
sistor of around 100,000 ohms right 
from the grid to the leads going to it; 
but I have found the use of the con- 
denser the cheapest and most effec- 
tive. I have, though, used the r.f. choke 
coil with gridcap tubes where it is not 
convenient to employ a condenser." 

"When I work seventy -five meters, 
I notice that I can pick up my signal 
at two or three spots on the broadcast 
band. We call this 'image reception,' 
but to tell you the truth, I have never 
had a very clear idea of just what was 
happening." 

Before answering, Mac attached his 
signal generator to the antenna and 
ground connections of the set on the 
bench and turned both on. 

"First, we set the signal generator 
and the receiver both to 1300 kc.," he 

(Continued Oil page 185) 
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Basic principles involved in the design of stagger 
tuned i.f. systems -the simplest method of obtaining 

the wide bandwidth necessary in television receivers. 

IN MANY of the present television 
receivers a form of coupling 
known as stagger -tuned coupling 

is being employed between stages in 
the video i.f. system. Since this type 
of coupling is relatively new to many 
radiomen, it might be instructive to 
examine. the reason for using this 
form of coupling and its mode of op- 
eration. 

In stagger -tuned systems, each sep- 
arate tuning coil is resonated to a sin- 
gle frequency within the passband of 
the receiver. In television, this pass - 
band is generally 4.0 mc. in the video 
i.f. system although receivers having 
7 -inch screens have a passband of 3.5 
mc. or even 3.0 mc. With each coil 
tuned to a different frequency, the 
total response of the system is then 
the composite of the individual re- 
sponses. In the larger RCA television 
receivers there are as many as five 
coils, each peaked to a different fre- 
quency. By combining these individual 
responses, as shown in Fig. 1, we ob- 
tain the correct over -all response de- 
sired for video i.f. systems. 

As a first step in analyzing the op- 
eration and design features of stagger 
tuning, let us define bandwidth. A 
typical resonance curve for a parallel 
tuning circuit is shown in Fig. 2. The 
response is not uniform, but varies 
from point to point. At the resonant 
frequency (labeled FD in the diagram) 
the response of the circuit is at its 
peak -or maximum. From this point, 
in either direction, the response ta- 
pers off until it soon becomes negligi- 
ble. With a characteristic of this type, 
what would you say was its band- 
width ? Obviously the answer to this 
question is arbitrary. We could say, 
for example, that all frequencies be- 
tween the points B -B' on the curve 
should be considered as part of the 
bandwidth. Or we could choose points 
C -C' and say that all frequencies 
which receive an amplification equal 
to that of C -C' or greater should be 
considered as within the bandpass of 
the circuit. Note that this does not 
prevent other frequencies -those that 
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receive less amplification -from pass- 
ing through the circuit. 

The arbitrary definition generally 
accepted for bandwidth is illustrated 
in Fig. 2. The bandwidth of a circuit 
is equal to the numerical difference in 
cycles between the two frequencies at 
which the impedance presented by the 
tuning circuit is equal to .707 of the 
impedance presented at F6 (i.e., the 
maximum impedance). Thus, in the 
response curve shown in Fig. 2, the 
impedance at points A -A' is .707 

( or 1/ V-2-) of the impedance offered by 
the circuit at F6 or resonance. In this 
particular illustration, Fig. 2, the 
bandwidth is .4 mc. 

A further note of importance is the 
fact that if the gain of the circuit is 
considered as equal to 1 at F6, it is 
down 3 db. at points A -A'. That this 
is so can be seen from the following: 

The definition of db. is given by: 
db. = 20 log (E, /E,) where E, is the 
voltage at Fo and E, is the voltage at 
points A -A'. For the sake of simpli- 
city, let us assign a value of 1 volt to 

E,. At either point A or point A' the 
impedance offered to the same signal 
is 1/-V-2 or .707 times as great. Hence, 
the voltage developed at either of 
these two points will be .707 volts. 
Substituting these values in the for- 
mula we have: db. = 20 log (1/.707) 
or db. = 20 log 1.414 or about 3 db. 

Points A -A' are also known as the "half 
power" points because P = E2,1 R and since 
E2= 1 /ti1LEI then PA -A, = E2, /(Al2)2Ror 
PA -A' = E21 / 2R which is one -half the 
power developed across R at Fo, the peak 
of the curve. 

With this concept of bandwidth in 
mind, let us consider two single -tuned 
amplifiers, both tuned to the same fre- 
quency. If these two amplifiers are in 
cascade (i.e., follow each other), then 
the over -all bandwidth is not equal to 
the bandwidth of either circuit, as one 
might expect, but to 64 per -cent of 
this value. The reason for the shrink- 
age in bandwidth will be apparent 
from the following. 

The response curve of the first am- 
plifier, shown in Fig. 3A, has a max- 
imum value of amplification of 1 at F6, 

its peak, and .707 at the ends of the 
bandpass. Let us say that the mid - 
frequency is 10 mc., while the end fre- 
quencies of the bandpass are 9 and 11 
mc. respectively. If each of these 

(Continued on page 143) 
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Fig. 1. In RCA receivers, five stagger - 
tuned coils are combined to produce 
an over -all bandwidth of 4 megacycles. 
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The RECORDING 

and REPRODUCTION of SOUND 
Part 20. A dixvxxion of /t -C tone control 
systems which are incorporated in many 
con enIiou tai audio amplifier circuits. 

Ih OLIVER READ 
Editor, RADIO & TELEVISION NEWS 

N EARLall of the simpler means 
for tone control or shaping the 

Y 

response curve are based on 
simple high and low pass filter cir- 
cuits. For example, the circuit of Fig. 
2A is a simple high pass filter while 
that of Fig. 2B is a low pass system. 

In operation, the output from the 
circuit of Fig. 2A will increase with 
increasing frequencies applied to the 
input, while that from Fig. 2B will de- 
crease as the frequency is increased. 
This is caused by the fact that the re- 
actance of C decreases with increas- 
ing frequency and therefore, a smaller 
portion of the applied voltage appears 
across the condenser as the frequency 
increases. Theoretically the above ac- 
tion is true from zero frequency (d.c.) 
to infinitely high frequency, but for all 
practical purposes the effect is re- 
stricted to a small section of the 
spectrum. The change in response is 
negligible beyond the frequency limits 
at which the condenser reactance is 
equal to 1 /10 and 10 times the value 
of resistance in the circuit. There are 
many variations of these two simple 
circuits which are used for treble or 
bass attenuation. 

Typical Tone Compensation 
Systems 

To evaluate any form of tone con- 
trol used in connection with an am- 
plifier it is necessary to establish a 
reference point for both gain and fre- 
quency. For this discussion we will 
consider the gain of the amplifier at 
400 cycles -per- second as the reference 
point, and all circuits mentioned will 
be classified accordingly as low or high 
frequency boost or attenuation sys- 
tems. 

The circuit of Fig. 1 is perhaps the 
most commonly used form of tone con- 
trol but is seldom recognized as such. 
It consists of nothing more than a cou- 
pling condenser and the following grid 
resistor. By proper selection of the 
values of C and R this circuit may be 
adjusted to give negligible attenuation 
at the reference frequency and increas- 
ing attenuation as the frequency is re- 
duced. 
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An ordinary potentiometer is used in 
many types of tone control circuits. 

Due to other design considerations 
in the amplifier, this form of tone con - 
trol is made variable only on rare oc- 
casions. 

The opposite of the action secured 
from the circuit of Fig. ' 1 may be 
obtained by the use of either Fig. 3A 
or 3B. Both of the circuits in Fig. 3 
operate on the principle that the total 
impedance in the circuit increases as 
the frequency is reduced, thus form- 
ing a load impedance which varies in- 
versely with the frequency. The cir- 
cuit of Fig. 3A is most commonly used 
as the plate load for voltage amplifier 
tubes whose operating conditions are 
so adjusted that the stage gain in- 
creases as the plate load impedance 
rises. The circuit of Fig. 3B is com- 
monly used with a tapped volume con- 

Fig. 1. Commonly used form of tone control. 

OUT 

trol and may be inserted as a second 
detector load impedance or as the grid 
return circuit of an amplifier stage. 
When the circuit of Fig. 3A is used as 
a microphone or pickup load imped- 
ance the dotted line shown is used as 
the high'output lead. When connected 
in this manner the condenser shunts 
the output terminals and therefore in- 
creases the ratio of output to input 
impedance as the frequency decreases. 
This circuit could be considered high 
frequency attenuation just as well as 
low frequency boost since the oper- 
ation is the same. 

Both circuits of Fig. 3 may be made 
variable in response by using different 
values of C selected by a switch or 
other means. 

Fig. 4A and 4B show the most com- 
monly used means of providing tone 
control on the upper portion of the 
audio spectrum. The most frequently 
used position for these circuits in an 
amplifier is the grid circuit of one or 
more of the amplifier tubes. 

The circuit of Fig. 4A is used quite 
frequently by radio receiver manufac- 
turers to give a smooth tone control 
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which operates on the high frequency 
end of the audio passband. 

Condenser C is usually selected so 
that when Rz is zero the high fre- 
quency attenuation starts at a fre- 
quency near the reference point. As 
R2 is increased C becomes increasingly 
less effective in bypassing the high 
frequencies, thus providing smooth 
control of the high frequency response 
of the amplifier. In the circuit of Fig. 
4B both R, and R2 are usually rela- 
tively high values of resistance and C 
a small capacitance. In this circuit 
the output at and below the reference 
frequency is approximately equal to 
E;RR2 /(R, -}-R2) and increases to a val- 
ue approaching E;,, as the frequency 
increases. When properly designed, all 
the foregoing circuits attenuate cer- 
tain frequencies while maintaining 
normal response from the reference 
frequency to the opposite end of the 
band. 

Fig. 5A and 5B show circuits similar 
to the above but applied in a manner 
which gives a stage gain variation 
with frequency. This is accomplished 
by connecting the filter section into a 
feedback circuit. Fig. 5A will boost 
the higher frequencies when condenser 
C is chosen to have a value insufficient 
to provide an adequate bypass for 
cathode resistor R at the reference 
and lower frequencies. At the higher 
frequencies C becomes an effective by- 
pass and thus removes degeneration 
from the tube circuit. 

When properly chosen values of R,, 
R2, and C are used in the circuit of Fig. 
5B, the stage may be made to have 
considerable inverse feedback at the 
high frequencies and relatively little 
at the reference and low frequencies. 
Condenser C should be so chosen that 
its reactance at the low frequencies is 
high with respect to the total imped- 
ance in the series -parallel combina- 
tion of RI, R_, and R. Resistor R, is 
used to limit the amount of feedback 
at the high frequencies and R repre- 
sents the impedance in the driving 
source or, in practice, the output im- 
pedance of the preceding stage (i.e., 
Rb and R of the preceding stage in 
parallel). The circuit of Fig. 5B must 
be carefully designed since the R -C 
network may give sufficient phase - 
shift to the feedback signal for the 
stage to become regenerative at an 
unwanted frequency. 

A word about the position of tone 
control systems in an amplifier may 
be in order at this time. Since nearly 
all of the simple tone control circuits 
described may be classified as the op- 
posite of the name applied, care must 
be taken that a low frequency boost 
circuit is not followed by a high fre- 
quency boost circuit which operates 
by reducing the reference and low fre- 
quencies. For example, the circuit of 
Fig. 3A or 3B should not be followed 
by the circuit of Fig. 2A since these 
two circuits will tend to cancel out and 
produce flat response. In most phono 
and microphone amplifiers some bass 
boosting and for high fidelity some 

(Continued on page 89) 
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Fig. 2. (A) A simple high pass filter. (B) A commonly used low pass system. 
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Fig. 3. (A) Circuit commonly used as the plate load for voltage amplifier 
tubes. (B) Circuit often used with a tapped volume control. This cir- 
cuit may be inserted as a second detector load impedance in amplifier. 
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Fig. 4. (A) Circuit used in radio receivers to give smooth tone control on the 
high frequency end of the audio passband. (B) Another frequently used 
circuit which provides tone compensation for commercially -built receivers. 

(A) (a) 

Fig. 5. (A) This circuit will boost the higher frequencies when condenser, 
C is of too low a value to provide an adequate bypass for the cathode 
resistor at the reference and lower frequencies. (B) By choosing com- 
ponent values, this circuit can provide inverse feedback on the highs. 

Fig. 6. A pentode input amplifier which provides bass boast action. See Table 1. 
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L____1 
R, -1.5 megohm, 1/2 w. res. 
R1-3.3 megohm, 1/2 w. res. 
R,, Re- 100,000 ohm, 1/2 w. res. 
R, -1000 ohm, 1 w. res. 
R, -1.2 megohm, 1/2 w. res. 
R7-150,000 ohm, 1/2 w. res. 
RR, R1,- 250,000 ohm, 1/2 w. res. 
R9- 250,000 ohm, var. res. 
R50- 47,000 ohm, 1/2 w. res. 
R11-470 ohm, 2 w. wirewound res. 
R,2- 68,000 ohm, 1/2 w. res. 
R ,,-1 megohm var. res. 

R,-360 ohm, 2 w. wirewound res. 
R15- 330,000 ohm, 1/2 w. res. 
C1 -100 µµf d. mica cond. 
C2, C7-.001 pfd., 400 v. cond. 
Cs -25 pfd., 25 r. elec. cond. 
C4 -.1 pfd., 400 v. cond. 
C5, C71 -.05 pfd., 400 v. cond. 
CB-.o1 pfd., 400 v. cond. 
CB -8 pfd., 350 v. elec. cond. 
CB, Cy, -50 pfd., 25 v. elec. cond. 
C,, -.25 pfd., 400 V. cond. 
C,2 -.005 pfd., 400 v. cond. 
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RADAR and television systems 
are designed to transmit and 
receive information at the rate 

of several million elements per second. 
To accomplish this the gain of the in- 
termediate frequency amplifiers in the 
receivers of such systems must be uni- 
form over a frequency band several 
megacycles wide. For example, the 
gain of the video i.f. amplifier used in 
a modern television receiver should be 
uniform over a band of frequencies 
about 3.5 megacycles wide. In a sensi- 
tive television receiver the gain of 

FREQUENCY 
rai 

By F. L. BURROUGHS 
Sylvania Electric Products Inc. 

Complete analysis of the design of a high frequency 
wide -band i.f. amplifier. Stagger- tuning is required. 

such an amplifier would be 10,000 
times or higher. In addition to having 
the property of high gain over a wide 
frequency band it is desirable that the 
i.f. systems be relatively easy to align 
as an aid to quick adjustment in the 
factory and in the field. In this re- 
spect it would be most satisfactory to 
the test man in the factory and the 
serviceman in the field if the design 
could approach the conventional single 
peaked 455 kc. i.f. systems for ease of 
alignment. 

Coupling Networks 
The two essential elements of a 

stage of video i.f. amplification are the 
amplifier tube and the coupling cir- 
cuit. The amplifier tubes should have 
high mutual conductance and low in- 
put and output capacitances, the fig- 
ure of merit being G,, /(C,.+Couf). 

The simplest coupling network (Fig. 
1A) is the single -tuned circuit. An 
amplifier "incorporating several stages 
of single -tuned circuits is easy to align 

Fig. 1. A comparison of three conventional 
types of i.f. coupling networks. Curves 
show how bandwidth is affected by circuits. 

FREQUENCY 
(B) 

FREQUENCY 
(C) 
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and was widely used in radar receivers 
during the war. Unfortunately, how- 
ever, the over -all bandwidth of an am- 
plifier of several synchronous cascaded 
stages (i.e., stages tuned to the same 
frequency) decreases quite sharply as 
the number of stages increases (Table 
1). Not only would a large number of 
stages be needed to meet the gain and 
over -all bandwidth requirements of a 
sensitive video i.f. amplifier, but, in 
addition, the amplitude- frequency re- 
sponse curve of a series of synchro- 
nous single -tuned stages does not 
possess the flat top characteristic de- 
fined as "ideal" for video i.f. ampli- 
fiers. 

Where many stages are required, 
the double -tuned coupling network 
with tuned primary and secondary, 
(Fig. 1B), is superior in many respects 
to the synchronous single -tuned net- 
works. More gain -per -stage is obtain- 
able since the input and output capaci- 
tances of the associated tubes are 
isolated. Also, as noted in Table 1, the 

z 
c 

Fig. 2. Graph shows how three individual 
stages combine to form the over -all re- 
sponse of a staggered triple -tuned unit. 
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over -all bandwidth of several cascaded, 
transitionally -coupled (i.e., coupled to 
give a flat -top response curve) double - 
tuned stages decreases less rapidly 
than in the single -tuned case. 

A still further advantage in gain - 
per -stage and over -all bandwidth may 
be obtained by designing individual 
stages incorporating triple -tuned cou- 
pling networks. See Fig. 1C and Table 
1. 

While the double -tuned and triple - 
tuned circuits meet the gain and band- 
width requirements of a good video i.f. 
amplifier of three or four stages, they 
are at a disadvantage inasmuch as 
special equipment must be used to 
align them properly. A wide -band 
sweep generator and oscilloscope are 
used to adjust the amplitude- frequency 
response curve of each stage, starting 
with the sweep generator connected to 
the grid of the stage nearest the de- 
tector, and working back to the input 
of the amplifier to obtain the correct 
over -all response as observed on the 
oscilloscope at the detector output. 

Stagger -Tuned Circuits 
The need for i.f. amplifiers having 

satisfactory gain and wide -band char- 
acteristics combined with ease of 
alignment led to considerable design 
work during the war on stagger -tuned 
amplifiers for radar receivers. It was 
found that a two -stage amplifier, one 
stage of which was tuned to a certain 
frequency higher than the center fre- 
quency, and the other tuned to a cer- 
tain frequency lower than the center 
frequency, had the same over -all selec- 
tivity and transient response char- 
acteristics as a transitionally- coupled, 
double -tuned circuit. Such an amplifier 
-called a staggered pair -offered an 
improvement of more than 50 per -cent 
in gain, for the same over -all band- 
width, over a two -stage amplifier using 
two synchronous single -tuned circuits. 
Similarly, it was found that three 
stages, with their resonant frequencies 
properly staggered, would give the 
same selectivity and transient re- 
sponse characteristics as a transition- 
ally- coupled, triple -tuned stage, and 
nearly twice the gain for the same 
over -all bandwidth as three synchro- 
nous single -tuned stages in cascade. 

The design data for frequency and 
bandwidth of the individual stages for 
the staggered -pair, triple, quadruple 
and quintuple are listed in Table 2. 
Fig. 2 illustrates how the amplitude - 
frequency characteristics of three in- 
dividual stages combine to form the 
over -all response of a staggered -triple 
amplifier. 

Stagger -tuned amplifiers offer a 
real advantage when compared with 
those using double -tuned and triple - 
tuned transformer -coupled stages in 
that they can be aligned with a stand- 
ard AM signal generator. The gen- 
erator is connected to the input stage 
of the amplifier. Its frequency is then 
set in turn to each individual stage's 
center frequency and that particular 
stage is adjusted for peak response as 

(Continued on page 76) 
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No. 
Stages 

Single- 
Tuned 

Double -Tuned 
Transi- 
tionally - 
Coupled 

Triple -Tuned 
Transi - 
tionally - 
Coupled 

1 1.00 1.00 1.00 
2 .64 .80 .B6 
3 .51 .71 .80 
4 .44 .66 .76 
5 .39 .62 .73 
6 .35 
7 .32 
8 .30 
9 .28 

Table 1. Comparison of the bandwidth of single, double, and triple -tuned stages. 

Center Frequency = f Over -all Bandwidth = Of 
Individual Single -Tuned Stages 

Stages Frequency Bandwidth 
1 fo - .35 of .71 Af 
2 fo + .35 of .71 c1f 

Staggered -Pair 

Staggered -Triple 

Staggered -Quadruple 

Staggered -Quintuple 

1 fo - .43 of 
2 fo 
3 fo+.43 M 

1 fo - .46 M 
2 fo - .19 of 
3 fo + .19 M 
4 fo + .46 af 

1 fo - .48 M 
2 fo - .29 M 
3 fo 
4 f + .29 M 
5 fo + .48 M 

.5 M 
Of 

.5 M 

.38 

.92 

.92 

.38 

of 
of 
of 
of 

.31 M 

.81 M 
of 

.81 M 

.31 M 
From Waltman 

Table 2. Design data for frequency and bandwidth of the individual stages 
of a staggered -pair, triple, quadruple, and quintuple i.f. wide -band amplifier. 

Fig. 3. A reactance calculator will eliminate unnecessary mathematics. 
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CQ MOBILE 
Construction details covering a simple mobile 
rig using the war surplus PE -103 -A dynamotor. 

By F. L. McGRAW, R-6STS 

FOR the first time in the history 
of amateur radio it is - possible 
for the amateur mobile aspirant 

to secure an ideal power supply for 
his mobile rig. This power supply is 
known as the PE- 103 -A. It is a dyna- 
motor unit with ideal power handling 
capabilities for amateur mobile use. 
It is still available at many surplus 
stores at a most reasonable price. The 
PE -103 -A dynamotor unit contains all 
necessary filters, relays, and circuit 
breakers. By the flip of a switch you 
may have either 6 or 12 volt input. 
The output on 6 volts will run around 
500 volts at 160 mils. On 12 volts the 
input current will be between 3.5 and 
13 amperes as the load varies between 

Fig. 1. Front and side views of the mobile rig. The final 
tank coil and antenna relay may be seen in side view. 

0 and 160 mils. On 6 volts the input 
will run around 20 amperes at full 
load. 

The 10 -meter mobile transmitter 
and control circuit described in this 
article was designed to be powered 
by the PE- 103 -A, using the 6 volt car 
battery as primary power. We have 
attempted to utilize full output ca- 
pabilities of the dynamotor and at the 
same time keep battery drain at a 
minimum during standby periods. All 
parts and tubes were carefully chosen 
for their availability and low initial 
cost. Assuming that the transmitter 
is on half the time during a QSO, 
nothing would be gained by using 
quick- heating tubes, as any suitable 

Fig. 2. Complete schematic diagram covering the r.f. section of the transmitter. 
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R R3, R4- 27,000 ohm, 1 w. res. 
R ,-2700 ohm, 1 w. res. 
R4-470 ohm, 1 w. res. 
R6, Ra- 10,000 ohm, 10 w. res. 
R7- 15,000 ohm, 1 w. res. 
R6-400 ohm, 10 w. res. 
R.-30,000 ohm, 10 w. res. 
Cl, C3, C7, Cll -01 pfd., 400 v. cond. 
C2, Ca-7/00124d. mica cond. 
C4, C4 -50 µpfd. var. cond. 
C4-10 µpfd. mica cond. 
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C.-.001 pfd., 600 v. cond. 
Cis-50 µpfd., 1500 v. var. cond. 
C10 -.005 pfd., 1500 v. mica cond. 
J , 12, J3- Closed circuit jack 
Xtal -40 meter crystal 
RL,-Ant. changeover relay 
RF 1, RFC2 -2.5 mh. r.f. choke 
L1 * -27 t. #20 en. on 3 /s" form 
L2 * -21 t. #20 en. on 1/2" form 
L3 * -17 t. #20 en. on" form 
L4 * -B tv W 10 MEL, cut to S t. 
L6 * -2 t. #12 ant. coil 
* All coils closewound. 

line -up of quick- heating tubes avail- 
able to the writer at this time would 
have run over twice the filament cur- 
rent drain, and the initial cost would 
have been many times that of the 
tubes finally chosen. A glance at a 
tube manual will show the total fila- 
ment drain of this little transmitter to 
be only 2.15 amperes. A switch con- 
trolling a filament relay is placed 
handily in the driver's compartment, 
permitting the filaments to be switched 
off between QSO's or while you are 
waiting for that choice DX station to 
sign so you can give him a call. 

The remote control box and micro- 
phone (a surplus T -17B) are the only 
parts of the transmitter system placed 
in the driver's compartment. This 
permits the transmitter and dyna- 
motor to be installed in any convenient 
and out -of- the -way place. See Figs. 
8 and 9. The trunk is the most log- 
ical location in most cars. Besides the 
filament relay control switch, the 
control box has a green pilot light in- 
dicating "Filaments On," and a red 
pilot light showing "Dynamotor On." 
A microphone plug was placed in the 
control box to permit the mike to be 
readily removc : and plugged directly 
into the transmitter mike plug for 
testing and tune -up. The control box 
was placed near and just below the 
glove compartment (Fig. 7). Thus by 
cutting a small hole through the bot- 
ton of the compartment for the mike 
cord, the mike may be kept inside the 
glove compartment when not in use. 
The compartment may be locked for 
safety and to prevent any unauthor- 
ized person from putting the trans- 
mitter "on the air." Only four wires 
are needed :rom the control box to the 
transmitter. Almost any type of wire 
may be used as only 6 volts d.c. for 
the filament relay and pilot lights and 
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the small audio microphone current is 
carried. In our ease a four -conductor, 
shielded and rubber covered cable 
was used. The shield was grounded at 
both ends to prevent any possible pick- 
up of noise in the mike leads. A short 
three -conductor cable brings the power 
from the dynamotor to the transmitter 
power plug P:,. Care shoud be taken 
to use wire with adequate insulation 
for the high voltage lead. 

The entire transmitter and modu- 
lator was built on a 7" x 11" x 2" 
chassis. With a little care in parts 
layout, plenty of space is available 
without overcrowding. The unit was 
housed in a spare parts cabinet from 
an MBF transmitter -receiver. This 
was a surplus item, however, any 
suitable cabinet may be used. The 
control box may be any small metal 
box large enough to hold a toggle 
switch, two pilot lights and the mike 
plug. The front panel of the trans- 
mitter measures 13y1,;" x 81 /a ". Look- 
ing at the front panel (Fig. 1) and 
starting at the upper left -hand cor- 
ner; the upper coax fitting is for the 
antenna lead from the converter or 
receiver; the lower coax fitting is for 
the antenna lead -in cable; the screw- 
driver slot seen just to the left of cen- 
ter is the final tank condenser shaft. 
Dropping down now to the upper row 
of jacks, from left to right; the first is 
for final cathode current, the next is 
the insulated jack and is for reading 
final grid current, the third jack in 
this row is for reading cathode current 
in both the driver ani oscillator tubes 
simultaneously. The lower two jacks, 
from left to right, are; modulator 
cathode current and driver cathode 
current. While the jacks for the au- 
dio tubes are not essential they will 
be found very useful during initial 
testing and as an aid to locating trou- 
ble quickly. The large Amphenol plug 
at the lower left is the power plug, 
designated as P:, on the plug and con- 
trol circuit diagram. The small lock - 
type condenser shafts just to the right 
of the jacks are; driver plate tuning 
and oscillator plate tuning. The other 
large Amphenol plug at the extreme 
lower right is the mike plug. Now we 
have the two switches located near 
the right center of the front panel. 
(See Fig. 1.) The single -pole, single - 
throw switch at the left is used to 
operate the filament relay when test- 
ing and tuning -up the transmitter 
from the trunk location only. It is 
normally left in the "off" position. 
This switch was added for convenience, 
making it possible for the operator to 
have complete control of the trans- 
mitter from the trunk location. The 
d.p.d.t. switch at the right was added 
so that the transmitter might be used 
as a fixed -station and operated from 
an a.c. power supply if so desired. 
Fixed -station use will be thoroughly 
explained under the paragraph "A.C. 
Operation." 

R.F. Section 

The r.f. section (Fig. 2) is placed 
along the front of the chassis. The 
October, 1948 

CI 

R2 

C 

R 

6K6 SV2 
To 

807 

R4 

P6 

R,- 100,000 ohm, 1/2 W. res. 
R,-750 ohm, 1 w. res. 
R, -400 ohm, 10 w. res. 
R1-1500 ohm, 10 w. res. 
R,, -3000 ohm, 20 w. res. 
C, -25 sJd., 25 v. elec. cond. C; 8 pjd., 450 v. elec. cond. 

C3 
R5 

+500V 
FROM ANT RELAY 

C,,-8 µjd., 450 v. elec. cond. 
Ti-Mike trans. (UTC S -5 or equivalent) 
T2- Driver Trans. (UTC S -8 or equivalent) 
T5 -Mod. trans. (UTC S -19 or equivalent) 7 12- Closed circuit jack P -Mike plug 

Fig. 3. Audio section of transmitter. Jacks are provided for metering plate current. 

circuit is straightforward and the 
number of parts used was kept to a 
minimum. The oscillator uses a 6AK6 
miniature pentode, in a standard tri - 
tet circuit. The oscillator uses a crys- 
tal the fourth harmonic of which falls 
within the 10 -meter phone band. The 
oscillator plate circuit is tuned to the 
second harmonic of the crystal. The 
buffer -doubler stage uses a 6C4 min- 
iature triode. With 230 volts on the 
plate this little tube supplies plenty 
of drive for the final, and the filament 

-draws only 150 mils. The popular and 
readily available 807 was used in the 

final class C amplifier stage. As may 
be seen in the photograph of Fig. '6, 
the socket of the 807 wqs dropped as 
far as the 2" chassis will permit, The 
shield, as shown around the 807, is 
highly recommended. The final tank 
circuit is kept above the chassis, thus 
keeping the output completely shield- 
ed from the grid circuit. If this type 
of construction is closely followed no 
instability need be feared, even when 
running the tube at its full rated in- 
put. 

The audio section (Fig. 3) is com- 
pletely transformer coupled. A 6C4 

Fig. 4. Rear view of completed transmitter. A shield encloses the 807 final stage. 
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P7 

S2 

R, -See text S,- S.p.s.t. remote relay sw. 
S2-S.p.s.t. relay sw. 
Ss- D.p.s.t. mike sw. (on mike) 
S4- D.p.d.t. sw. (See text) 
Ti-Mike trans. (See Fig. 3) 
RL, -Fil. relay P,- Dynamotor power plug 

P., -Power cord socket (female) 
P Power plug (male) 
P4- Remote mike socket (female) P,- Control cord plug (male) 
Pß -Mike sbcket (female) 
P7 -Mike cord plug (male) PL,- Filament pilot light (green) 
PL, -Plate voltage pilot light (red) 

Fig. 5. Diagram of the control system for transmitter. In some models of the PE- 
103-A dynamotor, pin 3 on the power plug is the ±500 v. terminal instead of pin 8. 

was used as a class A driver. Here 
again we were able to get plenty of 
drive with a minimum of filament 
drain. The pair of 6K6's used as 
modulators are operated class A1, giv- 
ing an average power output of about 
10 watts. As the peak power may run 
as high as 15 watts on voice peaks, 
100% modulation may be realized up 
to around 30. watts final input. J, 
is wired into the cathode circuit of thé 
6C4 driver for reading cathode cur- 
rent. The 6K6 modulators were run 
class A, to eliminate the need for fixed 

bias. Bias batteries have a habit of 
failing at the most inopportune time. 
J2 reads the cathode current in the 
modulator tubes. It was considered 
unnecessary to incorporate a variable 
gain control in the audio system. The 
mike gain may be set by varying the 
value of R, as shown on the control 
circuit diagram (Fig. 5) until the 
proper amount of modulation is ob- 
tained, when speaking into the mike. 
The writer found it unnecessary to use 
any resistance at R1. The percentage 
of modulation should of course be 

Fig. 6. View showing underchassis wiring. The 807 socket is shown at bottom center. 
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checked on an oscilloscope or modula- 
tion monitor before putting the trans- 
mitter into actual service. 

A.C. Operation 
While this little transmitter was 

built primarily for mobile use it was 
so designed as to be readily removed 
from the car and powered by an a.c. 
power supply. As it is much easier to 
do the complete initial tune -up and 
testing on the workshop bench let us 
consider a.c. operation before proceed- 
ing with the details of tune -up and 
testing. 

A power plug identical to P, may 
be soldered to the leads from the a.c. 
power supply and plugged into P,. The 
mike is plugged directly into the 
transmitter mike plug. The mike bat- 
tery is connected to the little plug at 
the rear of the chassis in Fig. 4. The 
minus side of the mike battery is 
grounded to the chassis or transmit- 
ter cabinet. An antenna is connected 
to the lower coax fitting. S,, the 
d.p.d.t. switch, is thrown to the ''on" 
position and we are ready to operate 
"a.c." When S, is in the "on" position 
it bypasses the filament relay and con- 
nects the microphone to the battery 
plug at the rear of the chassis. Any 
6 volt battery may be used to supply 
microphone and antenna changeover 
relay current as only about 100 mils 
of current is needed. The antenna 
relay should perferably be one of the 
low current drain types. The one used 
here was made from an old 12 volt d.c. 
relay, rewound for 6 volts with the 
r.f. contacts insulated with polysty- 
rene. The other set of contacts on 
the antenna relay are for breaking the 
"B + ". This is necessary when oper- 
ating a.c. to give the microphone 
press -to -talk switch complete control. 
The ease with which the transmitter 
may be changed from the car to fixed - 
station use makes it exceedingly ver- 
satile. Here at the home QTH we 
have removed the transmitter from 
the car and had it in operation from 
the shack in less than five minutes' 
time. 

Tune -up and Testing 
If the following method of tune -up 

is followed the "B +" from the power 
supply should be reduced to not more 
than 300 volts, to prevent accidental 
damage to tubes or crystal. First plug 
in the 6AK6 and the crystal. Plug a 
0 -100 mil d.c. test meter into J, (Fig. 
2). Turn on the a.c. power switch and 
tune the crystal plate condenser for 
minimum plate current. Next plug in 
the 6C4 doubler and the 807 final into 
their respective sockets. Leave the 
plate cap off the 807 until the 6C4 is 
tuned to resonance. Resonance of the 
6C4 is indicated by plugging the test 
meter into J2, and tuning for maximum 
grid current in the 807. The grid cur- 
rent in the 807 should not be allowed 
to exceed 5 mils for any considerable 
length of time or the tube may be 
permanently damaged. J, is insulated 
from the panel and wired in reverse to 

(Continued on page 178) 
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Various types of video 
i.f. coils and trans- 
formers employed in 
modern, commercially - 
built TV receivers. 

THE various stages of the modern 
television receiver which have 
been analyzed in this series, to 

date, are indicated in bold outline in 
Fig. 1. The remaining sections of the 
receiver deal exclusively with some 
portion, or all, of the video signal. 

The stages which receive the full 
video signal (sync pulses included) are 
the video i.f. system, the video de- 
tector, the video frequency amplifiers 
and, finally, the cathode -ray tube. 
The synchronizing section of the re- 
ceiver is subject only to the control- 
ling pulses contained in the signal. 
For the present, we will confine our 
attention to video i.f. systems. 

In any superheterodyne circuit, the 
major portion of the over -all gain and 
a small amount of selectivity is con- 
tributed by the r.f. amplifier, if used, 
and the mixer. For the most part, 
however, it is the i.f. system upon 
which the receiver has to depend. 
Consequently, it is most important for 
the servicema. to be familiar with the 
October. 19 111 

MODERN 

RECEIVERS 

diP 

By 

MILTON S. KId"ER 

Part 7. A discussion of various 
video i.f. systems found in 

commercially-built TV receivers. 

shape of the i.f. response character- 
istic and to understand why this par- 
ticular form was chosen. The reason, 
as we will now see, lies with the sig- 
nal transmitted by the broadcast sta- 
tion. 

A television signal, when broadcast, 
possesses the form shown in Fig. 2. 
It is amplitude modulated, but differs 
from conventional AM signals in hav- 
ing essentially only one sideband. The 
other sideband, of which some rem- 
nants are still present, has been ef- 
fectively suppressed. This is known 
as vestigial sideband transmission and 
is the standard in modern television. 
When any carrier is amplitude mod- 
ulated, an upper and a lower sideband 
forms automatically. However, be- 
cause identical information is con- 
tained in each sideband, it is entirely 
feasible to suppress one sideband. The 
advantage gained is a decrease in the 
bandwidth of the signal, and an in- 
crease in the number of available 
channels. This is the principal reason 

for employing vestigial sideband trans- 
mission for television. Commercial 
television broadcast stations require 
6 mc. allocations, as against 9 mc. if 
both sidebands were employed. 

Complete suppression of the lower 
sideband is the ideal, but it is not 
economically achievable. It is im- 
possible to completely eliminate one 
sideband using simple filters without, 
at the same time, distorting nearby 
portions of the remaining sideband. 
Hence, as a compromise between 
economy and easily adjustable circuits 
on the one hand, and minimum distor- 
tion and bandpass on the other, it was 
decided to remove all but 1.25 mc. of 
the 4.0 mc. lower sideband of the video 
signal. The transmitted signal, then, 
consists of this 1.25 mc. plus the car- 

- rier plus 4.0 mc. of the upper side- 
band. With the addition of the nearby 
audio carrier, and its sidebands, the 
full 6.0 mc. allotted to each television 
station is obtained. 

Within the receiver we must take 
the upper sideband, together with the 
remnants of the lower sideband, and 
provide a response characteristic -in 
which all sideband frequencies will 
have available an equal amount of 
amplification. In sound AM sets this 
presents no great problem because 
both sidebands are alike. But things 
are different in the television signal. 
Here, we have only 1.25 mc. of the 
lower sideband and 4.0 mc. of the 
upper sideband. The lower video fre- 
quencies (those having frequencies 
close to the carrier) are contained in 
both the upper sideband and the rem- 
nants of the lower sideband. On the 
other hand, all video frequencies 
above 1.25 mc. are present only in the 
upper sideband, having been sup- 
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SPEAKER 

SOUND I LIMITER DISCRIMINATOR H AUDIO 
AMPLIFIERS AMPUFIERS 
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MIXER AMPLFIERS DETECTOR 
VIDEO i 

D.C. 
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Fig. 1. The blocks in bold outline represent sections of the 
television receiver analyzed in previous parts of this series. 
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Fig. 2. Form of television sig- 
nal broadcast by TV stations. 

VIDEO I.F 
CARRIER 

507. 

Fig. 3. Standard response for 
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2ND 
VIDEO IF 

6AC7 

219MC 
TRAP 

470 B 

2 1.9 MC 
TRAP - 

CONTRAST 

500' 
150K 

Fig. 4. The video i.f. system of General Electric and Stewart- Warner television receivers. 
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Fig, 5. The Farnsworth Model,GV260 transformer- coupled video i.f. system. 
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Fig. 6. Garod television receivers employ a combination of stagger -tuning and transformer coupling. 
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pressed in the lower sideband. If both 
the low and the high video frequencies 
are accorded equal amplification in 
the receiver, proportionately more low 
video frequency voltage will be de- 
veloped at the second detector output 
than high video frequency voltage. It 
is to prevent this that the receiver re- 
sponse characteristic shown in Fig. 3 
is employed. At the carrier frequency 
the response is 50 per -cent down, in- 
creasing linearly toward a maximum 
for the higher frequencies and decreas- 
ing for the lower frequencies. Roughly 
speaking, the lower video frequencies, 
for which there are two sidebands, re- 
ceive half the amplification accorded 
all video frequencies above 1.25 mc. 
In this way, we equalize the response 
for the low and the high video fre- 
quencies. To the serviceman, the 
shape of this curve is important in his 
work on television receivers. When 
aligning the i.f. stages, he must be 

careful to place the video carrier close 
to the 50 per -cent point. At the same 
time, the circuits should be adjusted 
to provide the maximum bandpass. 
Detail in a television image is de- 
pendent upon the strength of the high 
video frequencies present. When the 
response curve droops at the upper 
end of the curve, fine detail becomes 
fuzzy and indistinct. Poor low fre- 
quency response gives rise to poor 
synchronizing action, smearing, and a 
generally darker image. To be suc- 
cessful in his work, the television 
serviceman must know the visual re- 
sult of all deviations from the proper 
response of Fig. 3. An afternoon spent 
aligning the video i.f. systems of sev- 
eral television sets is the best method 
of learning the correlation between 
image distortions and improper i.f. re- 
sponse. 

Occasionally the manufacturer's 
service manual will specify that the 

video i.f. carrier is to be placed 60 or 
perhaps even 70 per -cent of the way 
up the curve instead of the 50 per -cent 
noted previously. When this is re- 
quested, it is only because the video 
carrier is not receiving full gain in the 
r.f. section of the set and the loss oc- 
casioned here added to the reduced at- 
tenuation in the i.f. system produce 
the required 6 db. attenuation specified 
for the video carrier. 
Commercial Video I.F. Systems 
A convenient method of classifying 

video i.f. systems is to do so accord- 
ing to the type of interstage coupling 
employed. All systems can be placed 
into at least one of the following cate- 
gories; some make use of two. 

1. Transformer Coupling. 
2. Stagger -Tuned Coupling. 
3. Complex Coupling. 
Belmont, General Electric, Farns- 

(Continued ,on page 171) 
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Fig. 7. Video i.f. response of 
G.E. and Stewart -Warner TV sets. 
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Fig. 9. Ia RCA video systems. five coils are 
stagger -tuned to give proper i.f. response. 
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POWER SUPPLY OUTPUT 

VOLTAGE CONTROL, 
By 

S. S. PESCHEL 

Servicemen, experimenters. and hobbyists will find 

this continuously- adjustable d.c. supply useful. 

THERE is frequent need for a 
simple and inexpensive continu- 
ously- adjustable d.c. power sup- 

ply. The Variac controlled supply is, 
of course, ideal but is not inexpensive 
as, in addition to the Variac, separate 
plate and rectifier transformers are 
needed. A grid -controlled rectifier sup- 
ply is adjustable (phase- shift, grid - 
control type) but here again is not 

inexpensive due to the several addi- 
tional components required. When gas 
tubes are employed such a supply fre- 
quently requires hash filters in addi- 
tion to the usual low -pass filters. An 
inherent characteristic of most grid 
phasing controls is the increase in 
power supply ripple as the output 
voltage is lowered. Except for the 
unsatisfactory rheostat type of con- 

Tube Input Voltage 
Range of 

Output Voltage 
External 

Load Res. 
Tube Drop 
@ Max. £o 

Voltage 
ControlRange 

829 -B 450 
435 

65 to 440 
59 to 413 

0 
22.500 

10. 
22. 

6.8 to 1. 
7.1 to 1. 

430 60 to 405 15,000 25. 6.8 to 1. 

411 58 to 374 7500 37. 6.5 to 1. 

6L6G 485 
460 

70 to 465 
70 to 415 

0 
22, 500 

16. ' 
45. 

6.6 to 1. 
5.9 to 1. 

448 70 to 395 15,000 53. 5.7 to 1. 

422 65 to 350 7500 72. 5.4 to 1. 

6Y6G 450 85 to 442 0 8. 5.2 to 1. 

435 79 to 407 22, 500 28. 5.1 to 1. 

428 79 to 393 15,000 35. 5.0 to 1. 

412 77 to 364 7500 48. 4.7 to 1. 

6AS7 486 210 to 484 0 1.6 2.3 to 1. 

460 190 to 455 22, 500 5. 2.4 to 1. 

453 187 to 445 15,000 8. 2.38 to 1. 

428 180 to 417 7500 11. 2.32 to 1. 

6AC5 491 3.6 to 193 0 298. 53.5 to I. 
491 3.2 to 67 22, 500 424. 21. to 1. 

491 3.0 to 50 15,000 441. 16.6 to 1. 

491 2.9 to 29 7500 462. 10. to 1. 

Table L Circuit data on test results using 629 -B, 6L6G, 6Y6G, 6AS7, and 6AC5 tubes. 
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ADJUSTABLE 
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INPUT 

OOK ADJ. O.C. OUTPUT 

(B) 

Fig. 1. (A) Basic series tube circuit us- 
ing bias battery. (B) Simplified series 
tube circuit using output voltage bias. 
(C) Setup for obtaining data in Table 1. 
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trol, other methods are more complex 
and more expensive than the two 
types mentioned above. 

The simple and inexpensive control 
to be described employs the series 
tube of an electronically regulated 
power supply. The fundamental cir- 
cuit, shown in Fig. 1A, employs a bias 
battery to control the grid- cathode 
potential of the series tube. This con- 
trol varies the effective plate -to -cath- 
ode resistance of the tube thus mak- 
ing it possible to vary the output volt- 
age from zero to full voltage. Tests 
on a 6Y6G tube showed that 62 volts 
of bias was needed in order to reduce 
the output voltage from 300 volts to 1 

volt. The need for a bias battery or a 
separate grid power supply removed 
this method of control from the "sim- 
ple and inexpensive" class. 

In order to simplify the circuit, the 
bias battery was discarded and the 
grid bias obtained directly from an 
output potentiometer, as shown in Fig. 
1B. The complete voltage control 
now consisted of a series tube and an 
ordinary potentiometer. However, this 
self -bias method does not permit com- 
plete plate current cut -off, particularly 
in the case of the average negative - 
grid power tube. Output voltage, 
therefore, cannot be reduced to zero. 
But, as shown in the data to follow, 
fairly adequate control can be ob- 
tained by the proper selection of the 
series tube or tubes. 

Desirable characteristics for the 
series tube would include; high mu 
with zero bias, low tube drop, high 
current capacity, and high plate dis- 
sipation. As is usually the case, a 
compromise was necessary. The 811 
transmitting triode seemed to be a 
good possibility, particularly for a 
high voltage (1500 volts) power sup- 
ply. Since a simple control for the 
usual 400 to 500 volt, 150 to 200 mil- 
liampere lab power supply was all 
that was required, the 811 seemed 
unnecessarily large. A breadboard 
setup was made to check the selected 
tubes -an 829 -B, 6L6G, 6Y6G, 6AS7, 
and 6AC5. The last mentioned tube, 
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Home -built power supply 
output voltage control 
is completely self -con- 
lafned in a Bud cabinet. 

although unsuitable, was tested to see 
what a positive -grid tube would do. 
As shown in Fig. 1C, the tubes were 
triode -connected. Circuit data on the 
test results is given in Table 1. 

An inspection of Table 1 reveals 
that the performance of the 829 -B is 
better than that of the other types 
tried, primarily because of the better 
control range. It also has a lower 
tube drop than the rest of the types 
tried, with the exception of the 6AS7 
twin triode which has exceptionally 
low tube drop. In addition, the 829 -B 
has greater plate dissipation. The 
6L6G is the next best as far as con- 
trol range is concerned. Its higher 
tube drop and lower plate dissipation 
may be partly offset by operating two 
or more in parallel. The 6AS7, cur- 
rently used in many voltage regulated 
power supplies, requires too much grid 
swing for this application. This shows 
up as a small control range, approx- 
imately 21 /s to 1. The 6AC5 appears 
to have a much better control range 
but since it is operating in the nega- 
tive grid region, the plate current is 
practically cut off and the tube drop 
is excessive. As was anticipated the 
6AC5 proved to be entirely unsuitable 
in this application. However, the re- 
sults do point to the possibilities of 
using a high mu, zero bias tube like 
the 811 triode mentioned earlier. As 
this tube was not on hand at the time 
these tests were run, it could not be 
tried in the circuit. 

The practical control unii may be of 
either the outboard or the built -in 
type. The outboard unit may consist 
of a small box with input and output 
terminals and one knob. The box need 
only be large enough to accommodate 
a tube and ordinary potentiometer. 
The control unit may thus be plugged 
into any existing bench power supply 

October, 1948 

to convert it to an adjustable output 
supply. The heater supply for the 
control tube may be obtained either 
from the existing power supply or 
from a small filament transformer 
mounted within the box, whichever is 
more convenient. If a new rectifier - 
filter power supply is contemplated, 
an extra socket and a small poten- 
tiometer should be added along with 
an extra "B ±" output terminal. A 
dual output supply will result: a fixed 
output plus an adjustable output. If 
warranted, several adjustable output 
channels can be provided from the one 
supply by installing several control 
tubes and potentiometers. See Fig. 3. 

A "dressed -up" outboard unit is 
shown in the photograph. A small 
Bud cabinet with sloping front panel 
lends itself nicely to the use of a 4" 
square meter as the output voltage 
indicator. (At the time the picture 
was taken, a 1 ma. meter with a suit- 
able multiplier resistor was being used 
as a 0 -500 voltmeter.) A built -in 
filament transformer makes the unit 
self- contained. On one side of the me- 

ter is the toggle switch for the filament 
supply, and on the other side is the 
pilot light jewel. The vertical section 
of the cabinet front holds the input 
and output pin jacks and the poten- 
tiometer control knob. The inside con- 
struction is too simple to warrant pic- 
tures or sketches. A U- shaped piece 
of metal is fastened to the cabinet 
front by means of two screws and the 
potentiometer bushing nut. A tube 
socket and filament transformer oc- 
cupy the U- shaped chassis. A line 
cord emerges from the back of the 
cabinet. The hinged top on the Bud 
cabinet facilitated tube changes dur- 
ing tests on the unit when three sock- 
ets were mounted within the cabinet. 

The 829 -B proved to be best suited 
in this unit and has since been used in 
several models of the control box. It 
has fairly good control range, ade- 
quate low tube drop, ample current 
capacity, and high plate dissipation. 
It has the added features of being 
both inexpensive and plentiful. Fig. 2 
is the complete schematic diagram 
and its associated parts list. 

The control unit has been found 
useful in instrument calibration work, 
amplifier tests, and general experi- 
mental work involving the use of 
either a definite voltage level, or a 
continuously adjustable input voltage. 

When the control unit is not in use, 
(Continued on page 100) 
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117 V AZ, 

OUTPUT 

R,- 100,000 ohm, 3 w. pot. 
S,- S.p.s.t. toggle sw. 
T1 -Fil. trans., 115 v., 6.3 V. @ 21/2 amps. 
P, -Panel lamp 
V -0 -500 v, d.c. voltmeter (for 500 v. supply) 1- 829 -B, 829, or 6L6G tube (depending on 

load current) 

Fig. 2. Schematic of voltage control unit. 

Fig. 3. Standard power supply with built -in adjustable output channels. 
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Commercial video broadcast equipment at American Television, 
Inc., includes the latest RCA image orthicon camera links as 
well as iconoscope cameras for studio use by the trainees. 

This well- equipped technical library for students in resi- 
dence at Capitol Radio Engineering Institute in Washington 
points up one advantage of formalized technical TV training. 

Television studio and a partial view of the control room set 
up at the Electronics Institute, Inc., in Detroit. Here stu- 
dents study some of the practical problems encountered in TV. 
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STUDENTS 

of Today- 
TECHNICIANS 

of Tomorrow 
By CHARLES EDWARD CHAPEL 

ilany schools stand ready and equipped to 
help you get basic training in television. 

ONLY the uninitiated will contend that television is a 
subject that "anyone can pick up in his spare time." 

The complexity of modern television circuits, the 
high voltages encountered, and the delicacy of many of 
the component parts puts television out of the reach of 
the kitchen -table tinkerer or the casual experimenter. 
Television is a job for trained men who know what they 
are doing and why. The cost of the equipment alone, 
either at the transmission end or in the home, is such 
that the tyro is excluded from servicing work. The test 
equipment used in the servicing and aligning of television 
receivers is of laboratory caliber and, as such, needs the 
touch of the trained man. 

Of course, formal training in television is the only 
answer to the present problem of securing enough qual- 
ified technicians to service the hundreds of thousands of 
television sets already in use and to install the many 
thousands more receivers coming off the production lines. 

There are today in this country many well- equipped 
and fully- accredited schools where embryo video techni- 
cians may acquire the necessary know -how to enable them 
to competently service television receivers. Each of these 
schools offers many advantages to the prospective stu- 
dent; trained faculty, well- equipped technical libraries, 
modern laboratories and workshops where up -to -date test 
and servicing equipment is available, in addition to em- 

Good laboratory equipment plays an important role in the train- 
ing of future television technicians. At Central Radio and Tele- 
vision Schools these students check an RCA 630 TS receiver. 
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ployment placement services which assist the graduate to 
find his niche. 

Many of these schools offer both day and evening 
courses for the benefit of students employed in other 
fields. Some of these courses are available to veterans 
under the G.I. Bill while still other courses can be pursued 
at home through "home study" or "correspondence" plans. 

According to the catalogues of the schools, courses are 
varied in length or can be tailored to suit the require- 
ments of the student. Curricula cover from one year to 6 
year courses which qualify the student as a television 
serviceman or lead to a degree of Bachelor of Science in 
Television Engineering. 

Many factors will enter into the student's choice of 
educational facilities; proximity to his home, length of 
course, type of training offered, availability for veterans' 
training, etc. In making any selection it is well to re- 
member that the training received now will let you in 
on the ground floor of a new and growing profession. 
Investigate the courses that the various schools have to 
offer. Discuss your educational requirements with the 
registrars at the various schools. 

Professional advice on the selection of the proper school 
to meet your needs is available from Dr. J. S. Nofsinger, 
Director, National Council of Technical Schools, Wash- 
ington, D. C. 

The thing to remember, however, is that the time is 
very near when thousands of television technicians will 
be needed and what you do now _toward getting adequate 
training in the field will affect your future in television. 
The bandwagon is rolling now -the decision is up to you! 

ÚI 

Students unable to attend resident schools have a wide 
choice of correspondence courses. This DeForest Training, Inc., 
student can experiment with radio equipment in his own home. 

"Learning by doing" is one of the best ways to acquire a work- 
ing knowledge of television. Here students at the Hollywood 
Sound Institute test their theoretical training in the lab. 

06- tuber, 19111 

Television antenna equipment is no mystery to the student who 
can experiment with a variety of installations. American Tele- 
vision Laboratories of California provides such facilities. 

Control panels and other television studio equipment give 
students at the National Schools an opportunity to test their 
video knowledge under simulated TV transmission conditions. 

The demand for television servicing courses is at an all -time 
high. These students at Valparaiso Technical Institute work 
on commercially built receivers in the school's laboratories. 
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Compiled by KENNETH R. BOORD 

THIS month we are pleased to 
dedicate the ISW Department to 
broadcasting in China and par- 

ticularly to XGOY, "The Voice of 
China" in Chungking. We are grate- 
ful to Fung Chien, director of XGOY, 
for this article, in his own words, 
which he prepared for use in this 
Department at the request of Paul 
Kary, Penn. Says the Director : 

"Broadcasting began in China in the 
spring of 1928 when the Northern Ex- 
peditionary Forces of the Kuomintang 
had just completed their mission in 
stabilizing the southeast provinces and 
the National Government established 
its capital in Nanking. Before that 
time, although broadcasting stations 
were found in places such as the north- 
east, the northern provinces, and 
Shanghai, they were all poorly 
equipped and weakly powered and 
were unable to make a nationwide 
coverage. 

"The National Government saw that 
broadcasting was the most effective 
tool for introducing culture, explain- 
ing Government policy, increasing the 
people's educational standards, and 
providing appropriate entertainment 
for society in the quickest and most 
widespread manner. 

"Hence, on August 1, 1928, a 500 - 
watt Central Broadcasting Station was 
built in Nanking. With this station - 
although of low power -much had 
been accomplished. It aroused the peo- 
ple's interest in broadcasting and it 
firmly established their belief in the 
fact that the most pressing need of 
China was to put into operation Dr. 
Sun- Yat -Sen's Three Principles of the 
People (San Min Chu I). 

"Under the direction of Central au- 
thorities and with the careful design 
and hard work of many pioneers, three 
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years later the powerful 75 kw. trans- 
mitter formally radioed its Voice in 
the national capital on November 12, 
1932, the 66th birthday anniversary of 
the Father of the Republic of China, 
Dr. Sun- Yat -Sen. At that time this 
transmitter was the only high -powered 
one in East Asia and it dealt a heavy 
blow to the Japanese on its aggressive 
programs. 

"But the Japanese were progressing 
rapidly also. Plans for future devel- 
opments should be quickly settled. Due 
to financial reasons, and others, we 
could only progress gradually under 
the existing conditions. Short -wave 
transmitters of the Central Broad- 
casting Station, and the broadcasting 
stations in Changsha and Canton were 
installed successively. Then the Foo- 
chow Broadcasting Station was taken 
over, and a new station was estab- 
lished in Hopeh province, which was 
removed later to Siam. 

"With the few stations under the 
auspices of various provincial and 
municipal governments and the small 
stations in Shanghai and Soochow 
operated by private concerns all taken 
into consideration, the total radiated 
power rose to more than 100 kw., with 
a total number of listeners -excluding 
those in foreign countries -of approxi- 
mately 4 to 5 million. This progress 
was really quite rapid compared with 
any other enterprises in China, al- 
though still lagging far behind in com- 
parison with other nations. We 
petitioned various circles to afford us 
suggestions and propositions -but only 
10 to 20 per -cent of them were we able 
to put into operation. 

"Then the Sino- Japanese war came. 
"In order to carry out the national 

policy of long -time resistance, the Na- 
tional Government proceeded to move 

Transmitter panels at XGOY, "The Voice of China." in Chungking. When war with 
the Japanese broke out, the transmitters were located in caves underground and are 
still being operated from that location. (Right) Broadcasting House in Chungking. 
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the national center to Chungking in 
the west. The civil broadcasting sta- 
tions- mostly concentrated in the Nan- 
king- Shanghai areas -were all stopped 
by the war. Due to reasons of national 
defense, no privately -owned stations 
were permitted to be established in 
the rear provinces. The inferiorly - 
equipped broadcasting business in 
China, under the direction of the Cen- 
tral Broadcasting Administration, just 
as were the armed forces, faced an 
unprecedented serious difficulty. It 
must, on the one hand, be prepared 
for the offensive on the Fourth Front 
-call all our fellow- countrymen to 
arms, and encourage their fighting 
spirit. At the same time, it must 
move the broadcasting equipment 
which had been built up in the past 
decade, from the coastal cities to the 
interior. 

"At the end of 1937, when the 
Chinese troops on the East Front were 
forced to retreat, the equipment of 
the 75 kw. station in Nanking was 
either automatically destroyed or 
moved westward. The duties of the 
Central Broadcasting Station were 
taken over by the stations in Hankow 
and Changsha and the new short -wave 
station in Hankow. A 60 kw. medium - 
wave outlet was quickly put into oper- 
ation in Kunming and another 10 kw. 
short -wave outlet was put into use in 
Kweiyang. The Central Broadcasting 
Station resumed its service in Chung- 
king with one re- designed 10 kw. 
medium -wave transmitter and two 
short -wave transmitters of 4 and 7.5 
kw., respectively. In addition, in order 
to conduct more effective broadcasting 
warfare against the enemy and to win 
more sympathy from abroad, the es- 
tablishment of a 35 kw. short -wave 
station in Chungking was planned 
early in the autumn of 1936. This 
work continued day and night, not- 
withstanding the seriousness of the 
battles. All electrical installations 
were completed in the winter of 1938 
and the station began to operate in 
conjunction with the Central Broad- 
casting Station. Since 1940, from its 
transmitters underground, it has been 
broadcasting independently under the 
same name of Chinese International 
Broadcasting Station, and has won 
good fame all over the world as "The 
Voice of China." 

"Other Government -owned stations 
near the front were moved back one 

(Continued on page 159) 
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MCGEE HAS THE VALUES IN NATIONALLY KNOWN SPEAKERS 

digSk "JUKE BOX "ALNICO VHP.M. 
SPEAKER 

STOCK NO. 15 -KR 

LATEST 1948 PRODUCTION 

BY NATIONALLY KNOWN MFR. 

REGULAR $35.00 LIST 

$1095 
EACH 

TWO 
FOR 

15 -INCH PERMANENT MAGNET SPEAKER 
SCOOP OF ALL TIMES 

Pre-War or Post -War you never bought a .speaker like this. for 
such a scoop price. Made by a nationally known builder of fine 
speakers. A full 15` 121_ oz. Alnico V magnet speaker of juke box 
quality. Has standard 8 ohm voice coil. Will take up to 18 watts 
average or 2.5 watts peak. Here is a speaker that will bring out 
those low notes. Latest 1945 prodnrtion: not line through -outs. 
Every speaker is guaranteed new and perfect. We may not be able 
to continue this offer for long, so place your order now. Stock No. 
15 -Kit. Weight 11 lbs. A $35.00 value for only $10.95. 

$1995 [-SUPER 

THE SPEAKER FOR HIGH FIDELITY 

hrsi u5i hl nor of .x Ito 1..1'- ne,'st spec 1,f kill ldrl N. rn 1'M high 
fidelity radios. record play, v. and P.A. )'stem.. This speaker is 

Incorporated In radios selling in the $.íell,ml bracket. It is espe- 
cially designed 12" .\mie V magnet Pyl with built -in 3" Alnico V 

tweeter. The high -pass filter i. euneealed under the pot cover. Just 
hunk to any g ohm %Mts. coil. (Will hook in place of any house 
radio speaker. as most speakers have S ohm s olee coltsl, only two 
wires to connect. Will handle approximately IS watts. This co- 
axial l'M speaker should sell for b ::.no. Why buy an ordinary 
speaker. when ne are offering a co -axial Alnico V I'M for only 
$10.95 I.atest 1148 p'oduet ion. not surplus. All speakers are 
guaranteed new and perte,!. Stock No. 4 -12X. Weight 8 lbs. 

SUPER VALUES IN 12 INCH 
ALNICO V P.M. SPEAKERS 

12' 6.8 OZ. MAG. P.M. SPEAKER 55.95 
\.('i.,nalls kso''n I_' ' .i. . \Inge.. \ i'il. iili I s oho, 
soin coil. Will take 15 watts. (liey finish with pot roser. 
. ._t .. rII C \ 55.05. $11.01. 

12" 12 OZ. MAG. WILL "TAKE 20 WATTS $8.95 

COAXIAL 

15" r1995 
P.M. 17 

Model 15 -L$ IS" PM speaker: same as 15.1[1[ 
exrepl 11:x 21 t .. Alnbo V magnet and will 
take :t)) watts Weak audio. Floe for mt blie : tt- 
.1 -r.. .., SS e.. .I.[ I I1,.. Not i.i .. ,. 519.95 

12 -INCH 
ALNICO V P.M. 

SPEAKER 
TWO IN ONE 

FREQUENCY RESPONSE 50 TO 10,000 CPS 

REGULAR 527.50 LIST 

TWO $2500 
FOR 

'apt liras) duty 1' ll'. oi. \ \ ii.. i l'yl with Va" with .0 uhm vole(' 
coil. This speaker Is equal to r. .d old type magnet. Will take 25 watt peak. 
.Dick \o. ('II -I:; $8.95; tre to: 517.00. 

WALNUT 
SPEAKER BAFFLE 

$19.95 
Walnut to. ...I e speaker 
baffle. Size 12 x 22 x 2n 
inches. Will accommodate 
either 12 or 15 i n r h 
.speakers. Air relief cut- 
outs in ('orner of grill. 
Weight :;1) Itls. A $25.'1n 
v a l u e ror o111V $19.!ß5. . tmk a 1. -25. N"t $19.95. 
\\'6y n o t order our of 
these with a n v nt the 
speakers listed in adja- 
cent copy? 

STOCK NO. 4 -12X 

8 -10- 
8 12 -inch 
Magnavox 

PM's 

s IJ VG. .\iooco m0., l'yl S 3.25 
5 for 15.00 

Lr' Magnavox 2e Oz Alnico 
3 magnet I'M 6 4.95 

5 for 22.50 
12" ylagnavox 20 (10 \Inicn 
3 magnet l'3I. 6 5.95 

5 for 25.00 

CARTONED AND GUARANTEED RADIO TUBES -1 00 FOR $3500 
Popular G.T. TUBES BOXED AND BRANDED HYVAC ALL GUARANTEED BEST QUALITY -Full Replacement 

OVER 100,000 SOLD 39c EACH 

117P7 GT 
32L7 GT 
12A8 GT 
12K7 GT 
25Z6 GT 
6A7 
47 
12F5 GT 
658 GT 
6P5 GT 
3V4 

6C5 
125A7 GT 
125K7 GT 
12597 GT 
35L6 GT 
35Z5 GT 
50L6 GT 
6K7 GT 
6A8 GT 
5Y3 GT 
6K6 GT 

49 EACH FOR 75% 

697 GT 
6V6 GT 
6X5 GT 
6SA7 GT 
65D7 GT 
6SK7 GT 
6SN7 GT 
6SQ7 GT 
25L6 GT 
7017 GT 
117L7 GT 

100 FOR $35.00 A SCOOP 

OF YOUR 
RADIO TUBE NEEDS 

BETTER BUY THOSE 12, 50 & 35 VOLT TUBES NOW 
BEFOkE PRICES RAISE 

EVERY TUBE GUARANTEED STANDARD BRAND -CARTONED 
AND UNCARTONED 

I2AH7 
27 
26 
78 
76 
3S4 
5U4G 
5Y3G 
6AC7 
6C5 
6H6 
615 

6K7 
9001 
9002 
9003 
1625 
6SA7 
6SG7 
6SF7 
6SQ7 
6SR7 
6S17 
6SK7 

6SL7 
6SN7 
6SG7 
6SR7 
6V6 GT 
6X5 GT 
6AB7 
12AT6 
12BA6 
128E6 
I2H6 
12_15 GT 

2SG7 
2SH7 
2SJ7 
2SA7 
2SL7 
2SC7 
T4 
R5 
S5 

6R7 
6L7 
7Z4 

12S07 
I2SR7 
50L6 
12SK7 
25L6 GT 
35L6 GT 
35Z5 GT 
35W4 
50B5 

INS. INS. IA7. IA5. 3Q5 - -59c each. ILN5. ILDS. ILH4, ILC6, ILA6 -79e 
0Z4 -69e each; 10 for $6.50. I each; 10 for 67.50. 

117Z3 
12AT6 
12BA6 
12BE6 
35W4 
35B5 
50B5 
1T4 
1L4 
1 U4 
1R5 

50,000 
GENUINE 

35A5 

50A5 

35Y4 

14A7 
I4Q7 

1S5 
394 
354 
1B4 
12K8 
12A6 
125F7 
6F5 
6.5 
65J7 
125_17 

FOR SERVICEMEN 

6AJ5 
65F5 
6BÁ6 
6BE6 
6AT6 
6X4 
6BJ6 
6AK5 
63H6 
CO 

LOCTAL TUBES 
49c EACH 1Ó0 FOR $4500 

GUARANTEED -MANUFACTURERS 1ST LINE 

14ß 

IJC7 

7E5 

7E7 

7H7 

7C7 

713 h 

7A7 

7F7 

7N7 

7C5 

7Z4 

7Y4 

1201 

The above )octal tubes were made by the originator of loctals. 1st grade and 
guaranteed, full replacement. A purchase of 50,000 enables us to offer these 
$2.20 list tubes to you for only 49c each; $45.00 per hundred. 

McGEE RADIO COMPANY WPR CESOF.O BA K. C. 
CATALOG 

1225 McGEE ST., KANSAS C TYMISSOURI 
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TOP VALUES IN NATIONALLY KNOWN RADIO SETS 
LESS THAN DEALER COST ON 
THIS WELL KNOWN NET 
GAROD ARMCHAIR 
RADIO -PHONO COMBI- $8950 
NATION 
6 Tube Chairside, 2 band automatic radio phono- 
graph combination. Changer plays 10 12" or 12 10" 
records. Transformer type AC chassis receives broad- 
cast 540 to 1650 kc and shortwave 5.7 to 18.5 mc. 
Hand rubbed mahogany piano finish. Cabinet has 

record storage compartment 24" x 16" x 27 ". Scoop price Garod Model 
6DCP2 $89.50. Only a few to sell. 

COIN OPERATED RADIO SETS -ONLY $24.95 EACH 

RCA OPERATES TWO 
HOURS FOR 25c 

Licensed . AMERICAN & 
FOREIGN BANDS 

BRAND NEW 
6 TUBES 

Model No. M1- 131174. 
Coin Operated Radio. The 
Sensation of the year. 6 
tube, 2 band, American and 
Foreign shortwave. 

trimmed 
firth 

A $60.00 VALUE metal case, trimmed with 
chrome. Made by Amer- 

largest 
through local 

R.C.A. licensed. Start and own money making business. 
Finance through nob lothi bank and put in Hotels and Tourist the 

Cabins, in he l com- 
munity. erito. You can buy this 

paid 
radio unit for about one -half the p25c the largest 

operators 
tin wo 

the nation have old for them, the last two years. 
operated 

Has etc slot, set to 
play for two hours. This radio has 

our 
outsold all other coin oo. It sets. Even this 

to 
AC chassis er worth more than our iisce for the have radio. It is especially made 

of 
these 

easy to service. Don't miss on this. You can bave your own business, with 
of these radios located oast your home and ce. will bring you 

single 
for years come. 

Remember, they won't last long at this price. Net Price in single lots, $24.95, 5 for 
$110.00. Write for 100 lot price. 

STATUE -RADIO $26.95 
BRONZE HORSE 

WITH 5 -TUBE 
RADIO IN BASE 

Globe Model 559 Statue - 
Radio. An artistic achieve- 
ment in design. An au- 
thentic reproduction of a 
horse, in gleaming bronze. 
Mounted on a dark ma- 
hogany base containing the 
powerful AC -DC superhet 
radio Tunes broadcast 540 to 1020kc. Full 5 tubes, 
with Alnico V I'M speaker. Height 13?_ inches. 
Net Price $26.95, :i for $24.95 ea. 

DYNAVOX -3 -WAY PORTABLE $16.95 
Dynavox. A small personal 
3 -way portable radio. A `. 

full superhet circuit 4 

tubes plus rectifier. Housed 
in an attractive leatherette 
case. llas hinged lid. An 
exceptional value at only 
$16.95. Requires 67% B 
and flash lite cells for A. a 

COMPLETE WIRE RECORDER $69.95 
Portable Wire Recorder 

Model GN -II 
Has ready wired and tested 
5 tube AC' type amplifier with 
push -pull 6V6 tubes. Built - 
in eraser circuit. Input for 
crystal mike or phono pick- 
up. Diagrams show how you 
can record from any radio 
receiver. 3 position switch enables you to quickly change 
from record to playback or conventional P. A. system. 
This amp delivers 12 watts of good clean audio. Here 
Is what. you get: Webster 79 recording mechanism, with 
15 minute spool of wire, attractive leatherette covered 
case, 6" heavy duty PM speaker and wired and tested 
12 watt AC wire recording amplifier, All you do is 
mount the snip, recording mechanism and speaker. 
Simple instructions furnished. Portable Recorder Model 
GN -11 Net $69.95. Crystal mike $4.95 extra. 
Deluxe Portable Wire Recorder Model GN -12. Has 
same features as the model GN -11, as well as a 
larger split type leatherette covered case and a 
heavy duty 10 inch PM speaker. Deluxe Portable Wire 
Recorder Model GN -12. Net $79.95, Crystal Mike 
$4.95. extra. 
Recording Wire, 15 minute spool $1.30, 30 minute 
spool $1.95. 1 hour spool $3.25. 

COMPLETE DISC RECORDER $39.95 
78 RPM Disc Recorder. The 
best value in America, today. 
Stakes records from mike or 
radio. Has beautiful tan 
case, leatherette covered. Size 
8x13x16 inches. 78 RPM. R- 
70L General Industries rec- 
ord playback mechanism and 
wired and tested recording 
amplifier (Push -pull 50L6 
output, 4 tubes plus recti- 
fier), 5 inch Alnico V PM 
speaker. You get all material 
for recorder; nothing else to buy. Only a few minutes 
time required to mount the amplifier. R -70L and 
speaker in the case. A $70.00 value with easy to 
follow instructions. Net Price $39.95. 
This recorder offered as single speed (7S RPM) only. 
The case will not accommodate the dual speed mech- 
anism. 33 1/3 RPM is not successful on this type of 
unit. 

gat f 

SCOOP - WIRE RECORDER $59.95 
Scoop. A complete portable wire recorder and play- 
back offered in the same case as the disc recorder 
model ED -3 described above, Has all the features of 
model GN -11 except is furnished with a wired and 
tested push pull 50L6 amplifier, This unit has the 
same features as nationally advertised wire recorders 
selling for twice our price. Shipped with major com- 
ponents unmounted. Mortel TR -49 net $59.95. 

RECORD 
PLAYER $12.95 

Deluxe single record 
player Model DV/14. 
Beautiful tan leather- 
ette covered case. Lat- 
est rim -drive 78 RPM 
phono m o t o r. Light 
weight crystal pickup, 
wired and tested 3 tube, 
beam power AC -DC am- 
plifier. Has tone con- 
trol and 5" Alnico V 
PM speaker. This is a 
beautiful record player. 

mount All 
the amplifier, motor and pickup in 

you 
he ase. Only e 

few minutes required. Scoop price $12.95. 

HIGH POWERED PORTABLE PLAYER 
$19.95 

with 
style 

duty 
as 

and 
DV-14, above, 

wired and 
tested transformer type amplifier. Nit Model DV-75. 
Net $19.95. 

R.C.A. Two -Station Inter- 
com. It has Amplifier made 
separate, to reduce size of 
stations; housed in plastic 
case, trimmed with chrome. 
Low distortion produces 
natural voice reproduction. 
Ease of installation makes 
this unit ideal for home. 
office or store. Complete 
with amplifier. two stations 
and 100 ft. vvire....$l9.95 

ELECTRIC BLOWER 
HAIR DRYER 

$5.95 
Handy Hanah Blower driven 
hair dryer. Twin switches 
and diaphram control. An 
indispensable item for every 
home. Scoop price $5.95. 

$59.50 VALUE MUSICAL AMPLIFIER 
WHILE THEY LAST $24.95 

8 watt musical amp'ifier, 4 tube AC type, Inputs for 
crystal or dynamic mike and phono or instrument pick- 
up. 2 gain controls and tone control. Has heavy duty 
built -in 8" speaker. Attractive leatherette covered case. 
Blade by a large manufacture to sell at $59.95. Brand 
new, fully guaranteed. For 110 volt AC operation. Our 
scoop price, $24.95. Stock No. XR -3. Contact instru- 
ment pick -up, $6.95 extra. Deluxe instrument pick -up; 
with volume control. $8.95 extra. Crystal mike and 
desk stand $4.95. Shipping weight, 20 lbs. 

3 -TUBE MUSICAL AMP. $19.95 
In same deluxe case as the model XR -3 shown above. 
Has same features except it is designed for instru- 
ment pickup only. No input for mike, Stock No. Mt- 
22. Net $19.95. 
SUPERH ET BROADCAST 
TUNER for connection to 
phono amp. or P.A. system. 
Compact chassis 5x31/2x3 
inches. Slay be mounted 
inside the record player 
cabinet. Requires only three 
connections to amplifier. 
Uses 6SA7 or 12SA7; 6SS7 
or 12SB7 and crystal diode- Complete with tubes. 
loop antenna, dial and instructions for connecting to 
any amplifier. Net $7.95. Specify if tuner is to be 
used with AC or AC -DC type amplifier. 

G.E. VARIABLE RELUC- 
TANCE PICK -UP AND 

PRE -AMP $6.95 
Scoop -Pre- amplifier for Gen- 
eral Electric Variable Reluctance 
pick -up. Easily connected to any 
AC or AC -DC amplifier. Wired 
and Tested with 6SC7 or 

(12SC7) tube. Diagram for connections is furnished. 
Specify whether you want pre -amplifier for AC or AC- 
DC use. Net price, Pre -amp. with Tube and G. E. 
Pick -up- $6.95. 
G.E. Variable reluctance pick -up cartridge with per- 
manent needle. Net. $3.95. 

McGEE RADIO COMPANY WRITE FOR CATALOG 
PRICES F.O.B. K. C. 

DETROLA CHANGER r 

$12.95 2 for $25.00 
Detrola Changer Base size 
11 1Ax12 inches $12.95, Two 
for $25.00. Aero Changer, 
Base size 12x13 inches, 
$12.95. VM -800 Changer, 
Base size 13x14 inches, 
$14.95. 

General Instrument changer, base size 10%x12 ", 
$16.95. Seeburg, triple post, World's best, base size 
14x14 inches, $37.95. Made to fit leatherette bases for 
above changers, $1.95. Specify type of changer for base. 

Heavy Duty Vibrator - Made for 
6 -110 volt amplifiers. Freq. 60 
CPS. Scoop price $1.99 
135 ma 6 -110 volt conventional 
Dower transformer, with all wind- 
ings; will run phono motor $5.65 

(Use with above vibrator) 

PORTABLE P.A. 
$39.95 

18 watt complete portable 
public address system, Has 
inputs for a crystal or dy- 
namic mike and phono pick- 
up. Has push -pull 7C5 tubes 
in output. Attractive leath- 
erette covered split type case. 
Priced complete with two 

10" PM speakers. This is a complete public address 
system wired ready to play. Stock No. RC -18. Net 
$39.95. Priced complete with crystal mike and desk 
stand. 
Amplifier chassis only with tubes. less speaker, case 
and mike; in kit form. Diagram furnished. Stock No. 
AC -18 Net $10.95. AC -18 amplifier wired and tested. 
Net $14.95. 

8 -WATT AM PLI- 
FIER 

50B5 
WITH 

$9. 
P95 .P. 

4 tube, plus rectifier, AC- 
DC amplifier. Push -pull 
50B5 output tubes, with 
12SJ7 (Gain for mike or 
G.E. variable reluctance pickup). 12S1.7 (Gain for 
conventional crystal pick -up) and phase inventor. This 
is a nice small audio amplifier. with tone and fader 
control, plus inverse feed -back. Furnished wired and 
tested. complete with tubes. 6 watts output. Ready to 
play. Weight 6 lbs. Model TM -5. Net price $9.95. 
Crystal mike and desk stand $4.95 extra. 8" PM 
speaker $2.95 extra. G.E. variable reluctance pick -up 
cartridge $4.69 extra. 

VOLT -OHM -METER 
$29.95 

Jackson Model 643, new condi- 
tion, push- button type Volt - 
Ohm- Meter. 1000 ohms per volt 
sensitivity. Measures volts AC 
or DC to 1000 in 5 steps. Ohms, 
low medium and high ranges. 
3 mil scales. A scoop at only 
$29.95. 

1948 MODEL -MIKE -BROADCASTER 
ONLY $7.95 

Broadcasts 800 to 1500 
NC from either a phono- 
graph pick -up or a crys- 
tal or dynamic mike. 
Makes any radio receiver 
a P.A. system,, record 
player or recording am- 
plifier. Gives broadcast 
quality. Has fader con- ì, 
trol from mike to record, 
simulating a regular broadcast station. This is a pow- 
erful model; using 2 -35L6, 12847 and 35Z5 tubes. 
Priced with tubes and connecting instructions. Works 
on 110 volts AC -DC. Crystal mike and desk stand 
$4.95 extra. Model DE -5 truly a de -luxe mike -phono 
oscillator. 

3 -TUBE PHONO. OSC. ONLY $4.95 
Model DE- 4- Phonograph os- 
cillator. Broadcasts from 800 
to 1500 KC. Gain for any crystal pick -up. A stew 
powerful circuit is used to 
assure plenty of power. Has 
variable gain control for 
proper modulation. Priced 

with tubes ready to operate, two 50135 and 34W4. 
Model DE -4 Net $4.95 

SEND 25% DEPOSIT -BALANCE C.O.D. 
1225 McGEE ST., KANSAS CITY, MISSOURI 
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BUILD THIS PERSONAL RADIO 
Size: 61/2 "x 31/4 "x 41 /e" Weighs Only 31/2 Lbs. 

Two -Tone Ivory, Red Plastic Cab. Loop Aerial, Built -in Lid 
4 -Tube Superhet AVC. Looks like and is a Commercial Radio Kit 
Two -Gang Cond., Lucite Dial Simple Assembly and Wiring Instructions 

Titis kit is ready for immediate delivery. The .sanie nationally Mitten factory that manufactures tens of thousands of this radio. is line - 
producing this radio kit for us. Every part, from the cabinet down to the last resistor. is !notched. The chassis is ready punched: all you 
do, is nimmt the parts and wire. This radio kit will assemble into a beautiful personal radio for you just the same as it does For the 
factory. We fttrnish you a diagram, photograph of the completed chassis and full assembly instructions so that those with a minimum 
knowledge of radio may wire this kit. The beautiful case is made of metal with plastic hinged lid and snap -on hack. The lucite face of 
the receiver has an inlaid gold design. The circuit is the conventional two gang superhet type, with A.V.C. Receives the broadcast band. 
540 to 1650 KC. L'ses miniature tubes: 11t5 converter, 1S5 detector A.V.C., 1T4 amplifier and 3S4 power amplifier. Alnico V PM speaker. 
The loop antenna is built in the lid. Radio comes on automatically tt hen lid opens. Operates on self- contained batteries. Priced com- 
plete with tubes and 671 volt "B" battery and flash cell (Not AC -DC). Nothing else to buy. Model X -45, Price $14.95. Include 
l'ostage for ti lbs. 

SCOOP MODEL X.45 PERSONAL PORTABLE KIT WIRED AND TESTED WITH BATTERIES. NET $17.95 

KIT 

Complete with Batteries 

$14" 

8 -TUBE RADIO KIT WITH COAXIAL SPEAKER, $37.95 
A COMBINED BROADCAST SUPERHET RADIO, 
CHASSIS AND 15 WATT P. A. SYSTEM 
HEAVY DUTY 12" P.M. SPEAKER 
CROW 8" SLIDE RULE DIAL. 2 GANG COND. 
REC. BROAD, 550 TO 1700 KC AND 19 TO 49 
METERS 
PUSH PULL 6V6 -TONE CONTROLS 
INPUTS FOR CRYSTAL OR DYN. MIKES AND 
PHONO- PICKUP. WE FURNISH EVERYTHING 
TO BUILD THIS DELUXE CHASSIS 

WHY NOT ORDER THE ARMCHAIR CARI. 
NET WITH THIS KIT 
HAS INPUT GAIN FOR THE G.E. VARI- 
ABLE RELUCTANCE PICKUP 
CHASSIS SIZE 91/4 x II x 8" HIGH 

Here is something new in radio. A real 15 watt power amplifier with bass and treble controls. Has extra gain stage 
for Crystal or dynamic mikes. And on the same chassis, a standard superhet radio receiver. We furnish all parts. 
knobs, escutcheon plate and tubes: 6SA7, GSK7, 6SR7, 6SN7, 6517, two 6V6 and 5Y3. No cabinet. Extra care in 
designing the power supply section assures low hum level, making this unit ideal for recording ás well as P.A. use. 
We furnish everything as well as schematic diagram and photos of the completed chassis. Weight 35 lbs. 

CPR -15. Exactly the same kit as the 1'11K -24 kit, 
except it is furnished with a 12" t 'inauclagraph $3795 wide range speaker. (Hass built -in high' frequency _VS 
tweeter.) This is our finest kit Net 

PRK -24 Radio-Amp. Kit 
w i t Is 12" P.M. speaker. 
With tu lies Net 

$2995 
BLOND ARMCHAIR 

CABINET $34.95 
Will House PRK -24 

or CPR -15 
Beautifully made blond 
arrnehair cabinet. Outside 
dimensions 24" high, 16" 
deep, and 27" wide. Ample 
room for radio receiver 14" 
long, 9" high and 10" deep. 
Will hold a changer up to 
14" .square. Will accommo- 
date speaker up to 12 ". Has 
record album storage com- 
partment. Hinged lid covers 
changer compartment. Cabinet AR -18 Net $34.95. De- 
trnla automatic changer $12.95 extra. 

3 -WAY 
PORTABLE KIT 

$16.95 
4 Tubes Plus 
Disc Rectifier 
300 Hour 
Battery Pack 
Included 
Beautifully Built 
Portable Case 

Build this powerful, 4 -tube, 3 -way portable kit. Op- 
erates on 110 volts AC or DC or self contained bat- 
teries. Receives broadcast 550 to 1650 K.C. Incorpo- 
rates a standard superhet circuit with AVC and loop 
Ant. (las Alnico 5 P31 Speaker, 2 gang condenser. 
All parts and batteries are furnished including tubes. 
Dise Rectifier, 11t5, 17'4, 185 and 354. lias attractive 
leatherette portable cabinet size 75959. Weight 14 lbs. 
Kit Model 3 -ZA Net $16.95 

SMALL PORTABLE KIT, $10.95 
4 -Tube Broadcast Superhet 
Priced Complete with Batteries 
Dynamic Speaker Slide Rule Dial 

PORTABLE KIT 
MODEL K -PX. Small 
size leatherette covered 
cast- 9x.51/2x5. Easy to 
build. Operates on self 
contained B and A bat- 
teries. Rec. Broadcast 
555 to 1600 IC('. Incor- 
porates a standard su- 
perhet circuit with awe. 
Has 3 inch Alnico five 
PM speaker. P r i c e d 

complete with batteries, pictorial diagram and tubes 
11í5. 1St, ITS and 3S4. Not AC -DC, but straight bat- 
tery operated. Has 2 gang cond. Everyone should have 
one of these personal portables. Everything furnished. 
Kit K -l'X Net $10.95 

Colleges, High Schools and GI Training schools. 
We have supplied hundreds of kits for student 
needs, any further information desired on any 
McGee kit will be gladly furnished. 

6 -110 VOLT POWER SUPPLY KIT 
MAKES ANY AMP. WORK ON $7A7í 

A STORAGE BATTERY 1F 
N e tt Power Supply Kit 
adapts any amplifier to 
6 -110 volt operation. Kit 
includes all parts, tubes, 
transformer, vibrator, 
ready -punched c h a s s i s 
a n d diagrams necessary 
for you to build this O 

volt DC or 110 volt AC 
power supply. The average 
radioman should wire this 
unit in an hour or less. 
Supply furnishes from 110 volts GO cycle, 350 volts DC 
at 135 mills, 6.3 volts AC. Also, from O volts DC it 
produces 110 volts 60 cycle AC to run a plions motor, 
record changer, or small AC -DC radio; 350 volts DC 
at 135 mills. Instructions are furnished, to show you - 

how this supply can be adapted to make any P.A, sys- 
tems, up to 25 watts, operate on (i volts DC or 110 
volts AC. Switching is done in the power supply. 
Everything complete, including 2-6X5 rectifiers. Kit 
6- 11.II:It. Net $14.95. Spare heavy duty vibrator. 
$1.95 extra. 

6 -110 VOLT AMPLIFIER KIT, $29.95 
Model 22 -KR-A complete 
kit of parts to build a 25 
)watt, 6 volt DC and 11'.) 
volt AC amplifier, Utilizing 
t h e above power supply. 
Has push -pull 6L6 output 
tubes, with universal output 
transformer, 4 -8 -16 -5110 ohm 
line to voice coil winding, 
dual tone controls, inputs 
for crystal or dynamic mike 
and phono pick -tip. Every 

part and tube, as well as diagrams and ready punch :el 
chassis furnished. You get the above 6 -110 volt power 
supply kit and the amplifier kit pictured. Net $29.95. 

12 WATT AMPLIFIER KIT, $10.95 
Push Pull 6V6's Gain 

for Mike 
K I T MODEL AC -12. 12 
watt anrpl hier kit. Ideal for 
high quality record player 
as well as public address or 
recording amplifier. Matched 

component parts. ready punched chassis pan. One con- 
trol fades front phono to microphone. Gain enough for 
crystal Or dynamic microphone. 100 mil power trans- 
former. for 110 volt AC 00 cycle operation. Priced com- 
plete with tubes: 2 -61'6. 6SN7, 65I17 and rectifier. 
Diagrams and photos furnished. Kit AC -12. Net $10.95. 
12" Alnico 5 PM speaker $6.95 extra; crystal micro- 
phone and desk stand $4.95 extra. 
The above AC -12 amplifier wired and tested ready to 
operate net $14.95. Specify Stock No. AC -1125. 12- 
inch Alnico V PM speaker $5.95 extra. Crystal mike 
and desk stand $4.95. 

INTER COM 
KITS $7.95 

Inter -corn kit. All parts 
furnished to build a small 
two - way call system 
(blaster and one sub -sta- 
tion speaker). Has 3" speaker and tubes 70L7 and 
12SL7. Has separate 3" speaker for sub- station. Ready 
punched chassis, Everything complete, less cabinet. 
Diagrams and photo furnished. Kit TB -3. 

Net Price $7.95. 

i 

4 TUBE RADIO 
KIT $6.95 

9 tube AC -DC, TRF radin 
kit: Ideal for students and 
beginners. Every part fur- 
nished to build this kit. in- 
cluding tubes, diagram and - - 
photos. Has Alnico V PM speaker and tubes 2SK7. 
129.17, 50115 and 35W4. Plastic cabinet with slide rule 
dial. Receives broadcast 550 to 1600 KC. This Is the ea,,a type of rarlio to build. Kit Model TF -9 Net 
$6.95. Weight 6 lbs. 

BUILD A RADIO 
Like you would buy 

5 -TUBE KIT 
ONLY $9.95 

Made from Detrola 
Components 

Attractive 13" blond cabi- 
net AC -DC radio kit, with 
illuminated slide rule dial. 
Incorporates a standard 2 
gang superhet circuit. Loop antenna. ready -punched 
chassis. This is another one of our line pro"ttetion 
radio kits. Every part is turni.slted. Includes tubes: 
12SA7. 12SK7, 14A7, 357,5 and 501.6. Diagram, photos 
and instructions are included. Ilan MI 5" Alnico 5 
PM .Speaker. Receives broadcast 550 to 1650 KC. Ship- 
ping weight 9 lbs, Model 1F -6, Net $9.95. 
Model TF -6 wired and tested $14.95 
Kit Model DT -5. Saute style radio as the TEA kit; 
except it is in a grey metal case. Covers Broadcast 
band 550 to 16(10 EC and foreign shortwave, 6 to 18 
\IC. Kit Model DT -5, Net $14.95. 

1949 MODEL 
AC -DC KIT 

$12.95 
This is mur latest and fin- 
est AC -D(' radio kit, Re- 
ceives Broadcast, 540 to 
1650 I:C. lias full length 
illuminated slide rule 
dial. Choice of Ivory or 
Walnut plastic cabinet. 
Pull high efficiency 2 

gang superhet circuit, with loop antenna. Ready 
Punched chassis, full 5" l'SI speaker. Every part fits. 
Everything furnished, including tubes, 125A7, 125K7, 
120(17, 3525 and 50ILO. This kit will go together just 
like it would on the production line. Diagram, photos 
and instructions are furnished. Shipping weight 9 lbs. 
Kit model NA -49. Net $12.95. 

AMERICAN AND 
FOREIGN KIT 

$14.95 
550 to 1600 KC 
and 6 to 18 MC 

This radio kit is housed in an attractive grey opalescent 
finished metal cabinet. Incorporates a standard 2 gang 
superhet circuit. Receives Broadcast (550 to 1600 KC) 
and foreign short aave (6 to 18 Megacycles). This kit 
is complete, nothing else to buy: just as all our Mts. 
Ready-punched chassis. It will go together just as it 
would down a production line. Has full 5" I'M speaker. 
Complete with tubes: 125A7, 125K7, 12S(I7, 35Z5, 
501,6. Diagram, photos and instructions are furnished. 
Shipping weight 10 lbs. Kit model DT -5. Net $14.95. 

20 -WATT UTILITY AMP. KIT, $17.95 
Build this 20 watt utility 
110 volt AC, 20 Watt power 
amplifier, Ready punched 
chassis, size 1.2 5 6 x 21/2 
inches. Has two input cir- 
cuits. one mike and one 
pitons. Mike stage has 135 
1)11 gain. fou crystal or dy- 
namic 

: 
tteble controls. Designed for use with PM speakers: has 
S-10 ohm output transformer. Al parts and easy-to- 

POWERFUL SINGLE 
RECORD PLAYER Z -26. 

H o t. sell in an attractive 
leatherette covered cabinet. '. 

Latest 78 RPM rim drive 
motor and light weight pick- 
up. Ready wired and tested 
70L7 type tube amplifier. 
Tone and volume control, 5" 
P5I speaker (Alnico V). This ` - -- 

kit easi y slips together. Priced complete with tubes and 
hook -up instructions. Kit Z -26 Net $9.95 

McCEE RADIO COMPANY 
October, 19111 

WRITE FOR CATALOG 
Prices F.O.B. K.C. 

SEND 25% DEPOSIT- BALANCE C. O. D. 
1225 McGEE ST.. KANSAS CITY. MISSOURI 
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RADIO SERVICEMEN PAY LESS FOR PARTS AT McGEE 
CRYSTAL CARTRIDGES AT 

UNBEATABLE PRICES 
MLP -2 Replaces MLP -1 Astatic. Has interchangeable needle saine as used in the QTM -3. 
Buy this cartridge at near cost of the needle only S . Regular I68.00 list. Scoop price, 
complete with needle $1.95. 
L -72A Crystal cartridge, high output. 5 to 7 volts. Put the punch in these record 
players with this cartridge. I.72A net 51.69. 
L -26 or L -4O cartridge. Scoop price $1.39. 
Lao r L-75 tridee. SCOOP price 51.39. 
American crystal cartridge. best value in America. Normal output voltage. Mounts like 
L -72, L -28, 1:40, L-70 and I -75. Our leader $1.29 racn. 121 for $11.00. 
Our leader G.E. variable reluctance cartridge. Scoop price $3.95. 
NJ -1 Nylon cartridge with permanent. but changeable 

needle. 
needle. $3.29. 

RCA Magic -tone cell, with 
permanent 

sapphire Modernization kit replaces 95 7 
of ofruidionrtrid is it, RCA 

radin phonographs, built during 1938 and later. 4 page In- 

MAGNAVOX 
6 -7 -8 INCH 

AUTO SPEAKERS 

A red hot McGee special. Latest production field coil 
type auto radio replacement speakers. Just made avail- 
able by Magnavox. Every speaker guaranteed. These 
will stay put and take the wallop in car sets. 

6 IN. SQUARE 4 OHM FIELD $2.49 

7 IN. 4 OHM FIELD $2.98 8 IN. 4 OHM FIELD $2.98 

Complete crystal pickup with Asiatic L -70 or 
L -26 cartridge. Scoop price $1.98 

Complete crystal pickup with Shure crystal 
cartridge. Scoop price 1.98 

Asiatic curved arm, with MLP -1 cartridge and 
permanent needle. scoop price 2.49 

Choice of D -9 or O -7 pickup with Astatic 
cartridge. Scoop price 1.98 

G. I. 
RM-4 

$595 

G. I. 1501 -4 Heavy duty phono recording motor, 
with turntable A scoop at $5.95 

Deluxe 78 RPM rim -drive phono motor, with 
turntable. Snecìal 2.95 

Standard 78 RPM phono motor, with turn- 
table. Special 1.95 

Replacement motors for 90% of all automatic 
record changers $1.49, 2 for 2,79 

SALE ON STANDARD TUBULAR 
ELECTROLYTICS 

Standard type nationally known brands of every day 
replacement tubular electrolytics with pig tail leads. 
All fresh stock. Guaranteed one year. 
16 mfd. 150 volt.... 29e 50x_30 mfd. 150V. 25 

V 40 mfd. 150 volt .. 39c 59c 

8 mfd. 450 volt.... 29c 40340320 mfd. 150 
volt 59e 

Scoop. 10x10310 
mfd. tubular 450 
volt. Long leads. 
Made by Indus- 
trial Cond. Co 49e 

16 mfd. 450 volt.. 39e 
30 mfd. 450 volt.. 49c 
26x20 mfd. 150 volt 39e 
40x20 mfd. 150 volt 39e 
50x30 mfd. 150 volt 49e 

VOLUME CONTROLS 
FOR REPLACEMENT 

SAVE! 
NEW LOW PRICES 

Regular manufacturers' type o -i Is ii,, inch split knurled 
shaft. These controls fit 9Ur. of all radio sets. 
500.000 ohm with spot switch 39e 10 for $3.50 500.000 hm ith dpst switch 39c lO for 3.50 i meg. ohm midget with spst SW. 39c 1O for 3.50 meg. or 1 meg ohm less switch 29e, 10 for 2.50 guiar 3 inch shaft Jobbers t stock controls at scoop 
Prices. 
500,000 ohm with dpst switch for battery radio seta and portables. 49c each. 10 for $4.50. 
One meg, tapped with spat switch 49e. 10 for $4.50. 

SAVE 75% ON F.P. CONDENSERS 
Sale of name brands small tabriratecl plate electro- 
lytic condensers. Aluminum can with twist mounting. 
All fresh stock. One year guarantee. 
20 mfd. 450 volt. 20x20 50 volt 19e 

F.P. 39c 20 150V. 25x25 25 
40 mfd. 450 volt, volt 19e 

E.1'. 49e 50 mfd. 25 volt 14e 
lux10x10 450 volt. 20x20 150 volt 39c 

N.P. 49c 40x20 150 volt 39e 
30315x10 4511V. 20x 50x50 150V. 20 -25 

25V. 69c volt 49c 
30x15330 450V. 30x 30330 300V. 25 -25 

50V. 69e volt 49e 
830 450 volt 49c 30 at 350 volt 29e 
40x20. 450 volt 69e 40x20 150 volt 200- 
40x40 450 volt 69c 15 volt 59c 

À5Ir- 3;OR 

EACH $1400 
Silber value. Folded Di -pole antenna, for F31 and Tele- 
vision. Complete with 60 feet of twin 300 ohm line and 

4 low -loss stand -off insulators. This folded di -pole 
covers frequencies 42 through 108 megacycles. Trom- 
bone action make, exact tuning to any one weak sta- 
tion. Furnished ii ith adjustable mounting bracket. Has 
5 toot mast. Slade for Stromberg- Carlson. Stock No. 
Mt- 300 -Net $4.95. Weight 4 lbs. Individually packed. 

A SPEAKER FOR YOUR EVERY NEED AT A BIG SAVING 
POPULAR FIELD COIL AND PM's 

10" 4 oz. Ali: ico V magnet l'SI speaker $3.95 
10" 7 oz. Alnico V magnet I'M speaker 4.45 
12" 7 oz. Alnico V magnet PM speaker 4.95 
For radio set and amplitier replacement use. 12" 

15 watt, S ohm toise coil Alnico V PM a scoop 
for $4.95, 5 for $22.50. 

4" 450 ohm field speaker 1.89 
5" 450 ohm field speaker 1.89 
4" 4 ohm field speaker for auto sets 1.89 
5" 4 ohm field speaker for auto sets 1.89 
5" 450 ohm field speaker, with output transformer 

to match single 50L6 tube 1.98 
8" 450 ohm field Utah speaker, with output 

transformer to match single OVO tube 2.25 
8" Mel ohm field dynamic speaker 2.95 
6" square 1000 ohm field speaker, with 70(1(1 ohm 

output transformer 1.95 
12" R.C.A. 1000 slim field speaker. ideal for con- 

sole radio rephu'entents 4.95 
12" R.C.A. 450 ohm field speaker 4.95 

GENUINE GENERAL ELECTRIC 
YGS -3 FM -AM SIGNAL GEN. 

$195.00 VALUE $9950 
FOR ONLY // 

General Electric Signal Generator Type YGS -7. For 
FSI and AM servicing. An RE oscillator with funda- 
mental frequency range of 100 ke. to 150 me. An 
FM oscillator with center frequencies of 1. 20 and 50 
ntc's, and frequency deviations of plus or minus 20. 
300 and 750 kc., respectively. A 1 megacycle crystal 
calibrator and variable -frequency audio oscillator. 
These tour units may be used independently or in 
any logical combination by switching the front panel 
controls. Tithe complement: 4 -6AK6, 1 -6AG5, 1- 661.7. 

1 -6AF6, 1 -6SN7, 1 -OJ6. 1 -9006 and 1 -5Y3. Scoop 
price regular $195.00 YGS -3 Signal Generator, Net 
599.50. 

31h" 1 oz. Alnico V magnet PM speaker $ .99 
4" 1 oz. Alnico V magnet PM speaker .99 
5" 1 oz. Alnico V magnet I'M speaker .99 
S" 1.5 oz. Alnico V magnet I'M speaker 1.19 
6 1.5 oz. Alnico V magnet I'M speaker 1.49 
6" 2.15 oz. Alnico V magnet PM speaker 1.98 
4x6" 1.5 oa. Alnico V magnet PM speaker 1.49 
639" 3.16 oz. alnico V magnet PM speaker 2.98 

PM's WITH ADJUSTABLE CONES 
61" 2.15 on Alnico V I'M. with adjustable 

cone $2.49 
6" 3.16 oz. Alnico V PM, with adjustable cone 2.98 
8" 2.15 oz. Alnico V PM. with adjustable cone 2.98 
8" 3.16 oz. Alnico V PM. with adjustable cone 3.98 

PM's WITH OUTPUT ATTACHED 
61/2" 1.1; Oz. Alnico V PSI, kith PPSULIi output.. $1.95 
5" 1.47 oz. Alnico V PSI, with l'P50L6 output.. 1.95 
5" 1.47 oz. Alnico V PSI, with 50L6 output.... 1.49 
5W' Utah 2.15 oz. Alnico V magnet PM speaker, 

with output transformer to match 3Q5 tube.... 1.95 

MIDI» PIAS1',C 
= 6011%; 

600 VOLT 
FAMOUS MAKE 
TUBULAR COND. 

AT LESS THAN HALF REGULAR NET 
These tubular by -pass condensers are second to uni,-. 
All molded plastic. Made by a nationally known 
builder of condensers. Branded and marked 600 volt. 
You can't go wrong on these. Take 10% off these 
prices in lots of 100 assorted. 

TAKE 10% OFF IN LOTS OF 100 
.001 800 volt 7e .05 61111 volt........ 9c 
.005 600 volt 7c .1 600 volt IOc 
.01 6110 volt 8c :25 600 volt I5c 
.02 600 volt........ 8e .5 600 volt 18e 
1606 volt for buffer condensers. .005. .008. 

.01. .02 17e each 

SURPLUS BARGAINS 
R.D.F. RECEIVER $19.50 
SIN -26C Compass receiver. Brand new factory car - 
toned. This unit covers from 150 to 1500 ke., inclu- 
sive; in three bands. Complete with eleven tubes of 
the 6 volt type OSÁ7. OSE7, 6F6, etc. Has a 28 volt 
dynamotor built in. This unit does not hare a dial 
included. SIN -26C Net price $19.95. Only a few 
available. 

CATHODE RAY TUBES 
5BP4 $2.95 7BP7 2.95 
White Screen. 5FP7 2.95 
9LP7 . . . . . 2.95 

PE -101C DYNAMOTOR $2.95 
Dynamotor PE-101C. Input voltage n or 25 volts 
DC, at 12.6 or 6.3 amps. Output voltage 400 volts DC 
at 135 Mils and 800 volts at 20 Mils, 9 volts AC at 
1.2 amps. Brand new factory cartoned. Shipping 
weight 13 lbs. PE -101C Net $2.95 

MONTHLY SPECIAL 
GAROD 9-TUBE AM -FM CHASSIS 

SPIEAKER $59.95 
McGee's monthly special. 
Garod 9 tube broadcast 
and FM chassis. Powerful 
transformer type. Twin lited 
plastic dial. Full 12 in. 
dynamic speaker. This is 
not a cheaply built chassis 

but a full grown radio. The some chassis is in- 
corporated in receivers selling for $300.00. Why not 
install this in your old cabinet. 
Compact construction makes this chassis adaptable to 
most all console or chairside cabinets. Stock No. 
LA -91 net with tubes and 12 in. speaker. $59.95. 

®sp 12 FOR $2.39 
Permanent phono needles. Save 75% on permanent 
needles. Regular $1.00 retail seller. We bought 50,000 
from a phono manufacturer, at a great loss; your gain 
2,1100 play precious point needle. 12 tor $2.39. Worth 
$6.00. 

NEW LOW PRICES 
NEW APN -1 ALTIMETER ..$9.95 
Al'N -1 Radio Altimeter. A complete transmitter and 
receiver in one package; for the 4211 megacycle region. 
These units are new and in perfect condition; com- 
plete with tubes Ill-15o, 5- 1251 -17. 2- 12S117, 2- 12116. 
Only 100 to sell. Instructions are available for a few 
traits. Weight 25 Ills. 

RCA M 2545 
Ship board master ampli- 
fier. 23 tubes including 2 

61.6 and other 6 volt type 
tubes. D B Meter. Built -in 
tube checker. Designed for 
110 volts AC 60 cycle use. 
Has spare parts kit of trans 
and chokes. Only those who 
have worked with this am- 
plifier will know its terrific 
value. Brand - new with 
tubes. only $89.50. Cost 
the goy. up in the thou- 
sands. 

ELECTRONIC 
MEGAPHONE 

SCOOP PRICE 

$34.;'5 
Only 169 of these Brand 
New Electronic Megaphones 
ro sell. You may see these 
listed at a lower price, but 
ours are new and guaran- 
teed to w o r k. Amplifier 
straps on shoulder, then 
just hold megaphone a n d 
speak into mike, mounted 
on rear of projector. Pull 
switch to turn on dry bat- 
tery operated aruplifier. 

McGEE RADIO COMPANY 
74 

WRITE FOR CATALOG 
PRICES F.O.B. K. C. 

SEND 25% DEPOSIT- BALANCE C.O.D. 
1225 McGEE ST., KANSAS CITY, MISSOURI 
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LOOK THIS PAGE OVE 
GENERAL ELECTRIC BC-645A 

450 MEGACYCLE TRANS- RECEIVER 
With Citizen Band- Conversion 

Schematic 

1000 TO SELL AT LESS THAN 
THE WORTH OF THE TUBES 

BRAND NEW 

A small complete Transmitter and >uperhet receiver, for the 450 megacycle 
band. Diagrams for building AC power supply and conversion furnished. 
Ideal for MCW, CW or phone. The tubes 14-7E7, 4 -7117, 2 -7E6, 2 -6F6, 2 -9.55 
and WE-316A) are worth more than our sale price. B(' -615 I.F.F. unit $9.95 
each. Two for $19.00. Extra WE -316A tube 99c. t2 volt DC dynamotor 
(furnished all power) $2.95. BC-6-15 shipping weigh) 25 His. 

BC-645A $795 EACH TWO $1 500 
FOR 

2 -METER 
TRANS - 

REC. 
ARC -4 
$12.95 

FOUR CHA..OELS CRYSTAL CON- 
TROLLED, ARC-4 for VIIF frequencies 
140 to 144 megacycles. There are 7 rubes 
in the transmitter: 83.2, two 1014, two 6Co 
and two 61.6. The receiver section has 
la tubes: two 9A(7. four 6N7, three 123.17, 
two 129(17 and two 12A6. The unit is 
actually two receivers and one transmitter 
in one piece. One receiver is t'ar stand- 
by use. Ilas built on dynamotor for 24 
volt DC operation. Priced complete with 
tubes and four crystals and dynamotor. 
Hams convert this for two {mete' operation. 
Its a scoop at this price. Used. but good 
condition. Weight 311 tbs. 

PACKARD 
BELL 

BRAND 
NEW 

Pre 
Amp 

$100 

SCOOP 
110 Mega- 
cycle Rec. 

.733D 

$695 
BC -733 D Localizer Receiver 

Freq. 108 -110 Mc: Tube complement; 
10 tubes- 1- 12SQ7, 2- 12SR7, 1- 
12A6, 1- AH7C.I, 2- 12SC7, 3- 
717:\. Now only $6.95 
BRAND NEW. .A RED HOT VALUE. 

BC-1206 $4.95 

BRAND 
NEW 

RECEIVER 
195 TO 
420 KC 

Resigned to receive A -N beam signals. 
' 24 -28 cdc. Tube complement: 14H7, 

Brand New Packard Bell re-amplifier, 14A7, RF, 14117, 14.17, 14A7, 14H7, 
with tubes 6SL7 and 28D7. In handy IF )nnplifier; 14117, detector and 1st 
size case 5" x 4" x 7 ". With instrue.- audio; 28D7, output, 195 to 420 EC 
tion book. Weight 4 lbs. A scoop I" high x 4" wide x 6%" long. Weight 
at only $1.00. I Ihs, 

SCOOP 

FOR THE HOTTEST FOR 

IN WAR SURPLUS! 

AUTO PILOT, SALVAGE SCOOP 
$149 EACH TWO $249 

FOR 

HAS 6 HIGH RESISTANCE RELAYS 
Auto pilot amplifier salvage scoop. lbts li high re- 
sistance relays that operate in tube plate circuits on 
less than 8 stills. Also 4 controls. Choke cond., 
etc. Less tubes. Used but in good condition. Weight 
12 lbs. Stock No. C -1T. Net $1.49; two for $2.49. °. II14 

SCR -518 RADIO ALTIMETER, $24.95 
Complete, New, with 29 Tubes 

Famous SCR 518 A Altimeter. Brand new factory c 
over Worth , $000.00. Made by RCA. Complete 

as pictured. Has 20 tubes. Works in the 500 MC region. 
This is the complete unit. Transmitter. receiver, power 
supply and 3" scope indicator. Reads altitude up to 
30.0011 ft. operates on 28 volts. D. C. Complete with 
tubes. 6887, 2 8(112, 2 65á7. 6CR. 6SN7, 6E8, 23D4, iitit. tel 6AC7. 3 2X2. 954. 955, 956, 6.t5 and 3 in. 
CR tube 10(151'. A RED hot scoop at only $24.95 coo 
l'Ivre. Weight 711 lbs. 

AM -61 

INDICATOR 
AMPLIFIER 

Has 15 -Tubes 
A SCOOP 
at Only 
$995 

BRAND NEW 
AM etA Indicator Amplifier. Brand new 
faettev cartoned. Iras 28 volt DC Blower 
matte and fan. 2 2nifd 101111 volt cond. 
2 2S .5 nifd, I000 volt cond. and many 
other parts. Complete wiith 15 tubes, 7 

iSN7, 3 VIt 105, 5Y3. 3 6SL7, 801.6. As a 
sale age item this is a RED Ilot Buy. The 
tubes are worth more than our price. 
Weight :10 tirs, Net $9.95. 

NAVY -GLIDE PATH $1.00 

Salvage 
SCOOP 
BRAND 

NEW 

Narr Mode] %A Glide Path Receiver. Re- 
quires tubes. A real salt age .scoop. 

Transformer. controls and handy alum- 
inum rase, 6" x 7" x 1.2 ". All in good 
condition. Weight 7 lbs. Scoop price 
$1.00. 

CRYSTAL 
CALIBRATOR 
For Collins 

Auto Tune, etc. 
$100 

e nib. r calibrator: alibrator: gives 50 KC 
brat notes tor transmitter dial calibration. 
Requires 200 KC crystal and 2 -129L7 and 
12SA7 tubes. A handy item to have. The 
coils are worth more than our sale price. 
Wt. 4 lbs. A scoop price for $1.00. 

BC -310 B RECEIVER 
While They Last, $20.00 

Rendis ]ladin Compass Receiver only. 3 

Band. 1511 to 150rKC; has 14 volt dyna- 
motor, 12 6 volt type tubes and "S" meter. 
All in good condition. Ác505 price $20.00. 
Can be easily changed for 110 volt oper- 
ation. 

INTERPHONE AMP. $1.00 

ONLY 250 

TO SELL 

Brand New 
AM 26 interphone amplifier. 'l'his unit is 
nice for parts salvage and the aluminum 
ease is usable for receiver building etc. 
Size 0t/ax4'/x5 ". Iras two trausforniers, 
four tube sockets, three filter condensers, 
three position panel switch, toggle switch, 
and unary small parts. All are in perfect 
condition. 

IF THERE EVER WAS ONE 
BRAND NEW 

ONLY BC -223 'TRANSMITTERS 
$395 

Brand new BC -223 army transmitters for phone or CW. Requires 3 -46 and 
2 -801 tubes, which are readily available in war surplus. Shipped less plug- 
in tuning unit : that should be easy to get for a dollar or two. These 
transmitters are new in wood crates. The 2" 3 ampere RF current meter 
is worth our sale price. You should not pass up this transmitter scoop; 
even to tear up for parts, its a buy. Only 100 to sell. Shipping weight 
65 lbs. 

80 METER COMMAND REC. $4.95 
BRAND NEW 454 -3 TO 6 M.C. REC., $4.95 

We hare 
cartons. 
Weight 8 

a few of the popular 80 meter 3 to li mic command receivers in factory 
Brand new complete with all 6 tidies. Better place your order now. 
lbs. New tt(' -1 ".1 $4.95, each. 

BRAND NEW 458 TRANSMITTER, $5.95 

NEW BC -456 MOD- 

ULATORS $2.49 

A SCOOP 

Brand new modulators 
with tubes, VR -150, 12J5 
and 162:5. Built for the BC -457 and BC -458 com- 
mand transmitters. Less dynamotor $2.49. l'rd BC -456 modulator with tubes and 28 volt 
dynmutotor $2.95. 

Only a few hundred Fruid new 
lit' -455 5 -7 me coumtand transmit- 
ters, complete with tubes. to sell at 
$5.95 earh. Weight 11 lbs. A few 11C -457 4 -5.3 new go at 
$5.95 each. 
Used command triple receiver rack with shock mounting 
.99 each. 
Used ennmtand twin transmitter rack with shock mounting 
.95 .aeh. 

SALVAGE RECEIVERS $1.79 
Scoop. We have a feet/ hundred BC -453, 454, 455 
less tubes; used :tied cases bent, but still good for 
parts. Sorry, no choice of frequencies. $1.79 each. 

3" SELSYN INDICATOR 
Works on 16 to 25v. 60 cycle 

$245 Two for 
$4.45 

EACH 

CARBON HAND MIKE, 89c 
Aro.. carbon hand mike with 
push -to -talk s w i t ch. cord and 
plug. Brand n e w and factory 
cartelred. While they last. 89 C 
each two for 81.69; ten for 
S6.50. 

PULSE FORMING NETWORKS 
Used in small radar modulators, available in three sizes, 
67 ohms impedance, 7.5 Kilowatt rating. 
1I -603, one micro second. 21111 pulses per second-51.00 
11 -601, three micro seconds. 200 pures per second.. 2.00 

11 -002, 10 micro seconds. 611 pulses per second 3.00 

BC -654 
TRANS -REC 

$12.95 
Fo O $25.00 
I: -fi 1.1 l'o`tablc 'r. iris: ìiter and Receiver. 7 tube snper- 
Itr -t -. -river Mod I, tube transmitter. Covers from :,ßo0 10 

IU Purtio.hrd with all 13 tubes (low drain battery 
trpl). Units lace been used but are in good condition. 
Ru-1154 weigh 50 lbs. One of our best surplus lalues. 
$12.95 each, two for $25.00. Vibrator pack for 6 or 12 
rait operation $4.95, extra. 

WHEN ORDERING -Send 25% deposit, with C.O.D. 
orders. Sand full remittance with order less than 
$5.011. On parcel post orders, include ample postage. 
Any exna amount will be refunded. 

McGEE RADIO COMPANY 
October. 14$-111 

WRITE FOR CATALOG 
PRICES F.O.B. K C. 

SEND 25% DEPOSIT -BALANCE C.O.D. 
1225 McGEE ST., KANSAS CITY, MISSOURI 

i5 

www.americanradiohistory.com

www.americanradiohistory.com


Ready NOW at NEWARK 
PROJECTION TELEVISION 
BY TELEVISION ASSEMBLY COMPANY 

520 Sq. Inches ...20x26" .. 20 x 26" Screen 

36 R.C.A. TUBES 

DUMONT INPUTUNER 

1 2" P.M. SPEAKER 

Pre -wired & Pre -tuned 
Picture I.F. & 

Sound I.F. 

Pre -wired 30 KV 
Tripler Fly Back 
Power Supply 

Eastman Kodak 
Projection Screen 
Aluminum Coated 

Top Mirror 
Bausch & Lomb 

f:1.9 Projection Lens 

Metal Rack and 
Picture Frame 

TELEVODN 

OEM ED. 

IT'S HERE ... The Sensational New PROJECTION 
TELEVISION ASSEMBLY that's comparable in per- 
formance to the most expensive deluxe installa- 
tions! Television Assembly Co. presents a truly 
remarkable unit ... 520 Square Inches ... on a 
fine 20" x 26 " Eastman Kodak Screen. . . All 
parts pre- wired, tested and aligned ... ready for 
final assembly! It "s an ideal unit for custom or home 
installation at a price within the reach of all. For 
brilliant, true glare -free, sharp black and white 
pictures this model has no equal. Incorporates all 
the newest, tried and tested developments in a 
circuit that defies comparison for simplicity, qual- 
ity, performance and service! 

LIST PRICE 

$1299 
WRITE FOR SPECIAL 

DEALER PRICES 

NEWARK IS FIRST to offer this amazing "giant size" 
Television Receiver for a price you'd pay for much 
smaller size receivers. This is the first time a unit 
of this type has been available. You get every- 
thing you need ... in Assembly Form ... includ- 
ing all the deluxe equipment listed (left) . . . 

incorporating the finest components available in 
an ingenious circuit that is the result of . years of 
research by outstanding engineers in the industry. 
This is a Big Opportunity to "Cash in" on the Big 
Demand for large size Custom Installations! You'll 
be thrilled by its remarkable performance! And it's 
so easy to install! 
OUTSTANDING FEATURES INCLUDE the famous Dumont 
Inputuner which tunes continuously over 13 Chan- 
nels and the entire FM band, and the Genuine 
Bausch & Lomb f:1.9 Projection Lens. Metal Rack 
measures 661/4" high in front - 485/e" in rear, 301/4" 
wide and 23'/z" deep. This unit is guaranteed to 
operate to your satisfaction when the simple 
instructions are followed. Shpg. Wgt. 90 lbs. 
Cat. No. A- 19810. 

ORDER TODAY FOR EARLY DELIVERY! 

SEND FOR NEWARK'S NEW 

CATALOG 
. JUST OUT! 

CRAMMED 
OVER 1óF TNESB GG EST 
FULL 
VALUES 

WORLD'S 
pLUES FROM 

OF RADIO 
LARGEST 

STOCK ELEVISION 
ELECTRONIC, EQUIPMENT. 
AND SOUND 

USE NEWARK'S NEW 
TV FREE SERVICE 

LABORATORY! 
All our Great Stores have this 
complete unique service avail- 
able to our customers . . . to 
Test, Service, or Align any Tele- 
vision Receiver purchased from 
Newark. A specially trained TV 
technician always in attendance. 

76 

NEW YORK 
Offices & Warehouse 
242 W.551h St., N.Y.191 

CHICAGO 
323 W. Madison St. 

Chicago 6, III. 

New York City Stores: 115 -17 W. 45th St. & 212 Fulton St. 

242 west Orderz To 

New 55th St 

k 19, N. y. 
or 323 W_ 

/Hodiso^ St Chicogo 6, 
111, 

Wide -Band Amplifiers 
(Continued from page 59) 

indicated on an oscilloscope or volt- 
meter connected at a point following 
the video detector. In a properly de- 
signed amplifier free from regenera- 
tion there is no interaction between 
stages during tuning, and the align- 
ment is accomplished with ease. 

It should he noted that in the stag- 
ger -tuned amplifier the over -all band- 
width is determined only by the 
response characteristics of the individ- 
ual stages, and is not affected by the 
gain of any stage. Therefore, as the 
mutual conductance of the amplifier 
tubes changes during use, or as the 
gain of any stage or number of stages 
is varied by a manual gain control or 
a.g.c., there is no change in the over- 
all response characteristic provided 
there is no change in the bandwidth of 
each individual stage. 

Design Procedure 
The first step in the design of a 

stagger -tuned amplifier is to estimate 
the over -all gain and bandwidth re- 
quired. The available gain for each 
single -tuned stage is then calculated 
by: 

G,, 
Gain bandwidth p> oduct = 2C .... (1) 

G,,, is the mutual conductance of 
the amplifier tube, expressed in mi- 
cromhos, and C is the total tuning 
capacitance of the circuit in micro - 
microfarads. The gain bandwidth 
product is expressed in megacycles. 
The bandwidth referred to here and 
throughout this article is the fre- 
quency interval between points 3 dec- 
ibels down from maximum gain. 

The minimum tuning capacitance ob- 
tainable in a carefully designed stage 
is about 5 µµfd. more than the com- 
bined input and output capacitance of 
the amplifier tube. Therefore, a stage 
using a tube which has a Gm of 5000 
micromhos, and a combined input plus 
output capacitance of 14 µµfd. would 
have a gain bandwidth product of 
5000/(2iX19) =42 mc. The stage gain 

Fig. 4. Attenuation curve of the amplifier 
shown in the schematic diagram of Fig. 5. 

19 20 21 22 23 24 25 26 27 28 29 30 31 

FREQUENCY IN MEGACYCLES 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


Tho,sggds Switch ¡'o X 070 F 1 GT 

kred6ocbsieksamoyeseadflf./ _vox 
0.. 

LWOW 

Sn 

Thousands of Radio Service Technicians are right! They've found 
the way to quicker, easier, more profitable servicing. Join these 
thousands of successful money- making Servicemen who have 
switched to PHOTOFACT Service Data. Learn for yourself how 
this accurate, easy -to -use, practical data saves you time, makes your 
work easier, helps you earn more. PHOTOFACT gives you 100 
useful service data -every photograph, every diagram, every bit of 
information helps you do a complete job. You owe it to yourself to 
switch to PHOTOFACT. There'll be a big difference in the time you 
save and the bigger profits you'll earn every single working day. 

1 

Your Price 
Each Volume, 

In DeLuxe Binder 

PHOTOFACT VOLUMES 
The Preferred Service Data 

Bring your file of post -war receiver Sery ice Data right 
up to July, 1948! Here's the most accurate and complete 
radio data ever compiled -preferred and used daily by 
thousands of Radio Service Technicians. Includes: Ex- 
clusive Standard Notation Schematics; photo views 
keyed to parts lists and alignment data; complete parts 
listings and proper replacements; alignment, stage gain, 
circuit voltage and resistance analysis; coil resistances; 
record changer service data, etc. Order Volume 4 today 
-keep your Photofact library up -to- date -it's the only 
Radio Service Data that meets your actual needs! 
Vol. 4. Covers models from Jan. 1, 1948 to July 1, 1948 
Vol. 3. Covers models from July 1, 1947 to Jan. 1, 1948 
Vol. 2. Covers models from Jan. 1, 1947 to July 1, 1947 
Vol. 1. Covers all post -war models up to Jan. 1, 1947 

1947 Record Changer Manual 
Nothing like it! Complete, accurate 
data on over 40 post -war models. 
Exclusive exploded views, photos 
from all angles. Gives full change 
cycle data, information on adjust - 
ments, service hints and kinks,com- 
plete parts lists. PLUS -for the first 
time - complete data on leading 
Wire, Ribbon, Tape and Paper Disc 
Recorders! 400 pages; hard cover; 

OÑLÿflat. 
Order now! $495 

Receiver Tube Placement Guide 
Shows you exactly where to replace each 
tube in 5500 radio models, covering 
1938 to 1947 receivers. Each tube lay- 
out is illustrated by a clear, accurate 
diagram. Saves time -eliminates risky 
hit- and -miss methods. 192 pages, com- 

ÓNLindexed. $125 

Dial Cord Stringing Guide 
The book that shows you the one right 
way to string a dial cord. Here, in one 
handy pocket -sized book, are all avail- 
able dial cord diagrams covering over 
2300 receivers, 1938 through 1946. 
Makes dial cord restringing ; 

1 00 jobs quick and simple. ONLY.. 

Subscribe Regularly to 
PHOTOFACT Folder Sets 

Here's the most accurate and coin. 
plete Radio Data ever compiled - 
issued regularly two sets per 
month. Keeps you right up- to -the- 
minute on all current receiver pro- 
duction. Packed with extra help - 
full PHOTOFACT data on Auto- 
matic Record Changers -com- 
munications receivers -amplifiers 
-plus new PHOTOFACT Tele- 
vision Folders -exclusive, uniform 
coverage of popular Television 
Models, data proved best by ac- 
tual service clinic experience. Sub- 
scribe at your Jobber today, for 
regular monthly issues. 
PER SET, ONLY , $150 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 7, INDIANA 

October, 1948 

pC WC. 

The Amazing 

Radio Industry RED BOOK 
Replacement Parts Buyer's Guide 

NOW -stop wasteful hunting through doz- 
ens of incomplete parts manuals. The RED 
BOOK tells you what you need to know 
about replacement parts for approximately 
17,000 sets made from 1938 to 1948. In- 
cludes complete, accurate listings of all 9 
major replacement components -not just 
one. Lists correct replacement parts made 
by 17 leading manufacturers -not just one. 
Covers original parts numbers, proper 
replacement numbers and valuable instal- 
lation notes on: Capacitors, Transformers, 
Controls, IF Coils (including Peak Fre- 
quencies), Speakers, Vibrators, Phono- 
Cartridges. Plus -Tube and Dial Light 
data for each receiver, and Battery re- 
placement data. Get all the right answers 
in the RED BOOK. 440 pages, $395 
81/2 x 11; sewed binding. ONLY .. 

FREE Cumulative Index 
Send for the FREE Cumulative Index to 
PHOTOFACT Folders covering all post- 
war receivers up to the present. You'll 
want this valuable reference guide to 
the Radio Service Data preferred and 
used by thousands. Helps you find the 
Folders you want quickly. Get this Index 
at your Jobber or write for it today. 

BOOST YOUR EARNING POWER! 
Moil This Order Form 
to HOWARD W. SAMS & CO., INC. 
2924 E. Washington St., Indianapolis 7, Indiana 

My (check) (money order) for $ enclosed. 
Send the RED BOOK. $3.95 per copy 

Send PHOTOFACT Volumes in DeLuxe Binder: 
Vol 4. Vol. 3. Vol. 2. Vol. 1 ($18.39 each). 
Automatic Record Changer Manual, $3.95. 
Tube Placement Guide, $1.25. 

['Dial Cord Stringing Guide, $1.00. 
Send FREE Photofact Cumulative Index. 

Name 

Address 

City State 
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FM TRANSLATOR 
General Electric Model XFM -1 

Post -war version 
of the old G.E. J.F.M -90 
Translator which was used and enjoyed by 
tens of thousands of discriminating radio 
listeners. 

Covers 88 -108 mc range, dial 12 inches 
long, uses guillotine tuning for highest 
efficiency, high stability. Designed for ex- 
port, has power inputs for 110 to 250 

volts, 50/60 cy. Used in conjunction with 
good audio section or separate amplifier 
will provide best FM listening you ever 
heard. In attractive natural walnut cabinet 
- 101 /a" high x 1534" wide x 113 /8 deep, 
complete with 8 tubes. Tropic -proof con- 

struction. Quantity limited, no more avail- 
able. Get your order in while they last) 
Special price $49.50 

GE PRE -AMPLIFIER 

Just arrived in stock, the new GE Phono- 
graph Pre - Amplifier with built -in power 
supply for use on 105.125 V. AC only. 
Does not use AC -DC type power circuit, 
has self- contained power. transformer and 
is completely isolated from power line. For 

use with GE Variable Reluctance Cartridge. 

Net $9.57 

MICRO- GROOVE CARTRIDGE 
Get set to use 
those new 
micro- groove 
records. All 
you need is 
this new Pick- 
ering Diamona 
faint cartridge 
with the 1 -mil 

stylus. Pickering 
cartridge fits your 

present arm. With this accurately- shaped 
diamond stylus you can play the new 
micro -groove records at once.... $36.00 

All prices Net, F.O.B., N.Y.G. 
Subject to Change Without Notice 

Telephone:-117- LO. 3-1800 
- - ...___ /% 

103 West 43rd St., New York 18, N. Y. 
WYlif ;, r, iia /07gsflOYMMAMil 
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C2 

TO 
CONVERTER 

OUTPUT 

CI 

R4 

R16 R20 

R2 

10,L4 
O G16 

4250V 

B- 

TO 
VIDEO 

AMPLIFIER 

GIB 

IFLI RFC2 RFC3 

I t -.- i t t t 

R13 

BIAS 

2FL4 

I C22 
6.3V A.C. 

R14 R15 

VS 

R,- 100.000 ohm. V2 w. res. 
R,. R,. R,..-47 ohm, 1/2 w. res. 
R RI R,,:, R,-1000 ohm, 1/2 w. res. 
R,. R,,, R;, R, -4700 ohm, Y W. es. 
R;, R,,, R7. R7-3. R,,. R,,,- 10,000 ohm, 1/2 w. 

res. 
R -3300 ohm, t/Z w. res. 
R,0- 100,000 ohm pot. 
R,,, -220 ohm, 1/2 w. res. 
R,., 2700 ohm, 1/, w. res. 
CI, Cs. C5, C,_, C -470 µµ1d. mica cond. 

C__, CL, CC. CV. CC, CO3 C,,. C,,,µ 
r, mica C,,. C,,, C, . C_,,. C - .,. C.,_ µ 

cond. 
L, -2.1 µh. slug -tuned i.f. coil (25.4 ma) L.. 2.6 µh. slug -tuned i.f. coil (23.1 mc.) Li 2.9 µh. slug -tuned i.f. coil (22.1 mc.) 

µh. slug -tuned i.f. coil (22.4 mc.) 
µh. r.f. choke 

RFC,, RFC, RFC,, RFC. .3 µh. r.f. choke 
4 -7ÁG7 tubes 
1 -7.46 tube. 

Fig. 5. Schematic diagram of a video i.f. amplifier based on a staggered - 
quadruple design. The attenuation curve for this amplifier is shown in Fig. 4. 

would be 14 for a 3 mc. bandwidth, 
10.5 for a 4 mc. band, etc. From this 
it follows that an over -all gain of 1000 
can be obtained with a bandwidth of 
4.2 mc. using a staggered -triple am- 
plifier made up of three such individ- 
ual stages. 

If it is desired to use several stag- 
gered -pairs or triples in cascade it is 
necessary to take into account the 
narrowing effect of many pairs or 
triples on the over -all bandwidth. For 
example, if in the design of a 6 stage 
amplifier made up of 3 staggered -pairs 

in cascade, the over -all bandwidth is 
to be 2 mc., then, from Table 2, each 
staggered -pair must be designed to 
have a bandwidth of 2/0.71 or 2.8 mc. 

After determining the number of 
stages necessary to obtain the desired 
over -all gain and bandwidth, the fre- 
quency and bandwidth of each tuned 
circuit is found (Table 2). The induc- 
tance for each stage is calculated from 
the resonant frequency equation: 

f 
1 

2rV'LC 
(2) 

Table 3. Data for use in designing amplifiers in which the 
ratio of over -all bandwith to center frequency is from .1 to .3. 

Center Frequency f:, = , fif, where f, and f, are the ower and upper 
frequency limits of the passband. 

Over -all bandwidth = . f, and -If = 5 (dissipation factor). 
Individual Single -Tuned Stages 

Stages Frequency Dissipation 
Factor 

.715 

.715 
Staggered -Pair 

Staggered -Triple 

Staggered - Quadruple 

Staggered - Quintuple 

1 

2 

1 

2 
3 

f (1 + .356) 
f/(1 + .356) 

f (1 + .436) f 
f/(1 + .436) 

1 f (1 

2 f (1 

3 f/(1 
4 f/(1 

1 f (1 
2 f (1 

3 f 
4 f/(1 
5 f/(1 

+ .465) 
+ .196) 
+ .195) 
+ .46s) 

+ .486) 
+ .295) 

+ .296) 
+ .486) 

.55 

.56 

.386 

.925 

.926 

.386 

.31s 

.81s 
5 

.816 
.316 

Frnu, Wn,Iman 
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DELUXE ALNICO 5 

LOUDSPEAKER 

fidelity and a price that will amaze 
you for a speaker of this exceptionally high 

quality -it's the G -E 1201. 
It's a wide range speaker with the frequency 

response stretched out at both ends of the curve 
to give intense realism, smooth, full lows and 
"high fidelity." A curvilinear cone is employed 
to provide this extended frequency response. 
Alnico 5, 141/2 ounces of it, gives high sensitivity 
and smooth response. 

The moving parts in the speaker assembly are 
ruggedly designed to take high power without 
damage to the speaker in any way. 

Note: Frequency response 50- 13,000 cycles. 
For complete information on this outstanding 

speaker write: General Electric Company, Elec- 
tronics Park, Syracuse, New York. 

EQUIPPED WITH 

THE FAMOUS 

GENERAL 
ELECTRIC 

FOIL BASE 
ALUMINUM 

VOICE COIL 

GENERAL ELECTRIC 
!/Ober. 19 18 79 
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Here's a 
SENSATIONAL 800! 

COMBINATION 
INTERCOM & RADIO 

Customers Say , 
`Intercom alone is worth 

your low price. 

You get free a 

6 tube radio in 

this deal plus 

real utility!" 

A REAL MONEY 
MAKER FOR YOU 

Intercom Master Intercom 
Sub-Station Station, Including 6-Tube Radio 

Combines o top -quality 6 tube superhet receiver, 
plus office or home intercom system in handsome 
walnut- veneer cabinets. Hi- Amplification 3 tube 
intercom permits instant communication between 
radio- master and up to 4 remote sub -stations. Any 
remote station can call the master while radio is 
playing; call can be returned to any remote station. 
Operates on 110 volts AC or DC. 

Its handsome -It's easy to install -It's easy to use! 
Price Include, Radio Master, I Remote, 50' wire 

Original retail price was 
$84.50 with 4 remotes. Buy 
from RSE and SAVE OVER 
50%. 
Brand new -only 400 avail- 
able. Extra Remotes -63.95 

$2095 

MIDGET I.F. TRANSFORMERS 
Back again -by popular demand ! 

RSE scores again with a new and better 
I. F.! 400 -500 KC range-11/4' square x 
3' high -ceramic based mica trimmers - 
high gain iron cores -pep up old receivers, 
ideal for new construction -and now avail- 
able in either input or output types -for 
peak performance! Individually boxed 
in the colorful RSE corton. List price $2.10. 
LR1- input; 1R2- output; 

Specify Type. 
Matched Egg Crate 

Pair Dozen of 100 

69c $3.95 $29.00 
Each 

36c 

VOLUME 
CONTROLS 

Our own private brand -made by 
a nationally known manufacturer. The 

same kind that net for $1.09. Noise -free carbon con- 
struction, standard shaft and bushing. Individually 
boxed in ourcolorful ca rton carrying the RSE equa lity sea I 

of approval. Complete with switch, full range of sizes. 
10 M ohms 100 M ohms 
15 M ohms 250 M ohms 
25 M ohms 500 M ohms 
50 M ohms 1 Meg ohms 
2 Meg ohms 
500 M Knurled Shaft 
500 M ohms less switch, 39c each, 100 for $35.00 

each 59( 
asstd. 5 
per 10 

.50 

TUBES 
"The All- American Five" 

Here they are -the fastest movers 
ever made -at RSE's long discount. 
Brand new, tested top -grades with 
regular RMA guarantee. Individu- 
ally boxed in eye -appealing 
cartons: Know your supplier -his 
reputation. Shoot us an order to- 
day -watch your profits zoom to- 
morrow! 
12SA7GT ...65 12SK7GT ..65 12507GT...59 
3SZ5GT ....49 50L6GT ...65 
"All- American Kit ", one each of above . . $2.98 

Demand This 
Seal of Quality 

1 1 

KHVIV SUPPLY & 
ENGINEERING CO., Inc. 
89 SEMEN AVE. DETROIT 1, MICH. 

ORDER INSTRUCTIONS 
Minimum order -$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage -excess will be 
refunded. Orders received without 

postage will be shipped 
express collect. All prices 
F.O.B. Detroit. 
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One of the many commercially 
available reactance calculators (e.g., 
Fig. 3) will prove useful in determin- 
ing the values of L. X, and R which 
are necessary to complete the design. 
An example shown on the chart is for 
an individual stage in which the reso- 
nant frequency is 20 mc., C is 20 p cfd. 
and the desired bandwidth is 1.7 mc. 
The value of inductance read on the 
chart is 3.1 ph. The resistance load for 
a single -tuned stage of specified band- 
width is independent of the center fre- 
quency (from Eqt. 1) and is calculated 
as equal to the reactance of the tuned 
circuit capacitance at a frequency 
equivalent to the bandwidth. Refer- 
ring to the chart, the design bandwidth 
is 1.7 mc. and, since C = 20 ppfd.. R 
(= X, at 1.7 mc.) is 4500 ohms. The 
load resistor used in the tuned circuit 
will be higher in value than the calcu- 
lated R because there are coil and 
tube losses in parallel with it which 
must be taken into account. If equip- 
ment is not readily available to meas- 
ure coil "Q" and tube losses, they can 
be estimated, and the exact value of 
the resistor load determined by meas- 
uring the bandwidth of each stage 
after the amplifier is completed. 

Staggered- Quadruple Video 1.F. 
Amplifier 

The circuit schematic for a video i.f. 
amplifier based on a staggered -quad- 
ruple design is shown in Fig. 5. The 
attenuation curve of the amplifier is 
shown in Fig. 4. The amplifier has a 
gain of more than 10,000. It was de- 
signed for an experimental television 
receiver using the intercarrier system 
of sound reception. and no traps were 
used at the adjacent and associated 
channels. The use of resonant traps 
tuned to frequencies near the pass - 
band of a stagger -tuned i.f. amplifier 
may necessitate slight changes in the 
design frequencies and resistor loads. 

Gain control is applied to the first 
three stages of the amplifier by vary- 
ing the control grid bias applied to the 
amplifier tubes. When the control 
grid bias of a high G, tube is changed 
from its normal operating point to a 
point nearer cut -off, the input capaci- 
tance of the tube decreases and its in- 
put resistance increases. Since the 
tube input capacitance and input re- 
sistance are factors in determining the 
resonant frequency and bandwidth of 
each stage, the over -all bandwidth of 
the amplifier will change to some ex- 
tent as the grid bias is varied to effect 
gain control. In order to minimize 
this change, unbypassed cathode re- 
sistors are employed in the stages to 
which gain control is applied. 

Regeneration in the amplifier is re- 
duced to a negligible amount by shield- 
ing each coil, and by inserting filter 
elements in the power leads to prevent 
feedback from stage -to -stage and over- 
all. Small chokes are used in the fila- 
ment leads in combination with bypass 
condensers at each socket to prevent 
feedback through filament circuits. 
Resistor -capacitor elements make up 
the filters in the plate, screen and grid 
bias leads. 

The design outlined in Table 2 is not 
applicable to amplifiers in which the 
over -all "Q" is lower than 8 or 10. The 
staggered -quadruple described has a 
bandwidth of about 3 mc. and a center 
frequency of 24 mc., and this repre- 
sents about the practical limit of use- 
fulness of the design data listed in 
Table 2. More accurate data for use 
in designing amplifiers in which the 
ratio of over -all bandwidth to center 
frequency is from .1 to .3 is listed in . 

Table 3. 

REFERENCE 

Waltman, Hetary: -11. I. T. RADIATION 
LABORATORY REPORT No. 524. 

-'3Ô- 

fm 
fm 

fm 
MODEL FMF -3 TUNER 

FRONT END 

Tuning range 87.5 to 108.5 mega- 
cycles. Positive mechanical drive - 
no backlash. 180 degree dial ro- 
tation. Image ratio is 1000 -1 mini- 
mum. Input matches 300 ohm line. 
There is no perceptible frequency 
drift from a cold start. Tracking 
error is 3 DB or less. 

Intermediate frequency to be 

used 10.7 megacycles. Tube com- 
plement: 6J6 grounded grid R. F. 

amplifier, 6AG5 mixer, 6C4 local 
oscillator. Units are completely 
aligned at factory. Chassis size 
41/2" x 71/4 ". Voltage requirements: 
6.3 volts at .45 amp, 100 volts. 
See your jobber or write for further 
information. 

RADIO TUNING DEVICES 
392 State Street Stamford, Connecticut 
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Switches in small offices do 

a distant operator's bidding. 

October, 19 -111 

BELL TELEPHONE LABORATORIES 
EXPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE. 

IT TALKS WITH FINGERS 

For those who want to talk, Bell Labora- 
tories scientists developed the telephone. For 
those who prefer the typewritten message, 
they developed TWX - Teletypewriter 
Exchange Service. 

Fingers on a keyboard send your message 
to be typed by one or scores of other tele- 
typewriters selected at your request from 
the 21,000 instruments connected to the 
Bell System's nationwide TWX network. 

As in telephone service, your TWX con- 
nection is set up through switching systems, 
manual or mechanical, as best may serve. 
And over long distances your message travels 
economically with many others on the same 
pair of wires. All these technics are prod- 
ucts of Bell Telephone Laboratories research 
in the telephone art. 

TWX is today a vital link in the nation's 
chain of communication. And year by year 
it benefits from the steady growth of the 
telephone system which carries it. 
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I. F. TRANSFORMER 
The Hammarlund Manufacturing 

Company, Inc. has introduced the 
Type SS -50 double permeability tuned 
i.f. transformer which is designed to 
be operated in the region of 50 kc. 

Because of its small size and ex- 
treme selectivity, the new transformer 
is especially suitable for use on an 
"outboard" i.f. strip. in conjunction 
with almost any reasonably stable 
communications receiver, it provides 

razor sharp tuning and freedom from 
interference, according to the corn - 
pany. 

A single i.f. stage using two of these 
transformers will provide the follow- 
ing attenuations 6 db. at .8 kc. band- 
width; 20 db. at 1.4 kc. bandwidth; 40 
db. at 2.8 kc. bandwidth; and 60 db. at 
5 kc. bandwidth. 

The transformer utilizes a pillar - 
type construction with heavy bakelite 
mounting platforms to support the 
coils rigidly. The coils are wound with 
litz wire and are encased in a pow- 
dered iron cup, assuring maximum "Q" 
and gain. The unit is shielded by an 
extruded aluminum shield can of spe- 
cial design. Over -all dimensions are 
1?it;" x 17/8" x 33/4 ". 

The Hammarlund Manufacturing 
Company, Inc. will supply additional 
information on the Type SS -50 upon 
request. Address the company at 460 
West 34th Street, New York 1, New 
York. 

ROTARY BEAM CALCULATOR 
A boon to amateurs has been pro- 

vided by Gordon Specialties Company 
of Chicago in the form of a Rotary 
Beam Antenna Calculator which takes 
all the guesswork and mathematical 
computations from the job of figuring 
beam elements. 

The calculator is in the form of a 
slide rule and operates easily. The 
frequency is set on the "A" scale and 
then on the `B" scale is read wave- 
length, director length, driven element 
length, and reflector length. On scale 
"C," the correct values for half wave- 
length and wavelength are given while 
scale "D" provides data on element 
112 

spacing in feet opposite chosen wave- 
length spacing on scale "E." 

These handy calculators are moder- 
ately priced. Further details can be 
secured by writing Gordon Specialties 
Company, 542 South Dearborn Street, 
Chicago 5, Illinois. 

STACKED ARRAY 
Ward Products Corporation has an- 

nounced the new Model TV S -6 stacked 
array for television applications. 

The new antenna is said to provide 
an improved signal for TV reception 
in remote installation and at poor sig- 
nal locations. The improved signal 
strength is due to the stacking of two 
of the company's popular antenna 
models into a single unit with the cor- 
rect half -wave spacing. 

A special feature permits complete 
adjustability for orienting even though 
the bays are stacked. Pre -assembly of 
component parts saves installation 
time and expense. 

Ward Products Corporation, 1523 
East 45th Street, Cleveland 3, Ohio, 
will supply complete information on 
the TV S -6 upon request: 

SIMPSON WAVEMETER 
Simpson Electric Co. of Chicago has 

introduced a pocket -size instrument, 
the Model 380, wavemeter and modu- 
lation indicator. 

Designed for use by hams, ships, 
police radio, etc., it is an all- purpose 
instrument that makes possible accu- 
rate monitoring of quality of trans- 
mission, spotting a transmitter at any 
point on the band desired, and keeping 
constant check on -percentage modula- 
tion. 

Durably encased in cast aluminum, 
the wavemeter also serves to plot an- 
tenna field patterns, indicate changes 
in actual radiated power output, and 
search the region between bands for 
harmonics and parasitics. Separate 
coils for the 10, 20, 40 and 80 meter 
bands, and hand -drawn calibration 
curves are supplied. 

For coverage of all possible field 
strength conditions, the two foot long 
antenna provided with the instrument 
can be plugged into the panel jack 
provided. Range of the instrument 
covers bands up to and including 420 
megacycles. 

Simpson Electric Co., 5208 West 
Kinzie Street, Chicago, Illinois, will 
supply additional information on re- 
quest. 

"TELE- MARKER" 
Of interest -to television servicemen 

is Vision Research Laboratories' new 
"Tele- Marker" TM -100. 

This unit is hand calibrated and fur- 
nishes a marker signal for use with a 
sweep generator in FM and television 
alignment. 

Operating on the principle of an ab- 
sorption trap, it requires no power 

connections and provides a steady 
marker "pip" from 9.5 to 28 mc. The 
"Tele- Marker" can be used with any 
sweep generator and covers all FM 
and TV i.f. bands. 

The unit is housed in a grey crackle 
cabinet with etched aluminum front 
plate and large dial with transparent 
pointer. 

Further data on the TM -100 is 
available from Vision Research Labor- 
atories, 87 -50 Lefferts Boulevard, Rich- 
mond Hill, New York. 

E-V SPEECH CLIPPER 
Electro- Voice, Inc. of Buchanan, 

Michigan is currently offering the E -V 
Model 1000 Speech Clipper for ama- 
teur and other communications appli- 
cations. 

The new unit is designed to increase 
the ratio of consonant -to -vowel inten- 
sity by clipping the peaks of the vowels 
while limiting the peaks of the con- 
sonants to that of the preset modula- 
tion percentage. This is said to add 
greatly to intelligibility in speech 
transmission, especially in the pres- 
ence of high QRN or QRM. 

The Speech Clipper operates directly 
from any high impedance microphone 
into the microphone input of a con- 
ventional speech amplifier. The gain 
of the speech clipping preamplifier is 
purposely held to unity at an average 
clipping value so no overload will oc- 
cur in the main amplifier input stages. 
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DON'T BE 

A `PRE-1111 

MODEL. 

MAKE MORE MOM 
-ENJOY SECURITY 

With CREI's Brand -New 
100% Practical 
"On- the -Job" 

Course 

íeIevísion and FM Servidnj 
For Every Serviceman Who Realizes He Must Keep Pace -or Be Left Behind 

Don't Put it Oft!! Get Going Now with this 
"Down -to- Earth" Course that Will Equip 
You to Forge Ahead in the Servicing Field 

The next twelve months will produce some of the 
greatest opportunities that have ever been offered to alert 
men in the Servicing Field. 

It is the year for you to make the big decision. Either 
you are going to catch up with the new developments in 
the industry, or you are going to be passed by. 

We think your opportunities are so great, that over a two - 
year period we have been developing this brand -new, practical 
course. It is written for today's serviceman to meet today's 
problems and opportunities. 

CREI knows what you need, and every effort has been made 
to keep this course practical and to the point. If you are now 
engaged in servicing work, you will be able to understand and 
apply each lesson. This course has been reviewed and checked 
by qualified service experts who know what you must know to 
get ahead in this booming field. 

Radio Service Division of 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

Every lesson can be helpful in your daily work -you will 
soon have the technical knowledge necessary to handle all types 
of good paying Television and FM servicing business. 

It costs you nothing but a few minutes time to get the com- 
plete details of what we offer and what it can do for vou. 

CREI EQUIPS YOU TO INSTALL AND SERVICE 

ALL TYPES OF TELEVISION AND FM RECEIVERS 

Now ... with the help of 
this -few CREI streaml -nec 

rvi e co-irse you can move' 
ahead tv unlimited_ oppor- 
tunit_es it yot r chosen field. 
CREI has again taken the 
lead by olering -a course so. 
emir -ly new that for the first 
t`.rre in our twenty -one year 
his-óry se can offer a down- 
to -eaith course of training 
for service mea. In offering 
this aonrse at a popular price, 
CREI is -nabling thousands 

An Accredited Technical Institute 
Dept. 4108, 16th & Park Rd., N. W., Wash. 10, D. C. 

Branch Offices: New York (7) 1 70 Broadway San Francisco (2) 760 Market St. 

October, 1948 

of the "top third" now en- 
gaged in service work to 
enter the ultimate profitable 
field of television and FM 
installation and service. 

This can be your big year! 
Don't waste another day. 
CREI has the answer to your' 
future security in this new 
Servicing course. Write today 
for complete inform tign. 
The cost is popular. The 
terms are easy. - The infor- 
mation is free. Write today. 

CAPITOL RADIO ENGINEIERING INSTITUTE 
161h & Park Road, N. W., Dept 4108, Washington 10, D. C. 

Gentlemen : 

Please send me complete details of your new home study course 
in Television and FM Servicing. I am attaching a brief resume 
of my experience, education and present position. 

.1. 1111..11 

NAME 

STREET 

CITY _______ ZONE STATE 
I AM ENTITLED TO TRAINING UNDER G. I. BILL. 

J 
U3 
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When storms, floods or breakdowns interrupt electric service to your station and force you off the air, you lose listeners ... you lose income . , . you lose the opportunity to give vital 
service to your community. These losses can be prevented by installing a dependable Onan Standby Electric Plant. 

Always on guard against commercial power failures, Onan Plants equipped with Line Transfer Controls automatically 
take over the job of supplying electricity during emergencies. 
Upkeep costs are negligible. Only periodic servicing and in- 
spection are required. 

Range -1000 to 35,000 
Watts A.C. 
SEND COUPON BELOW 
FOR STANDBY FOLDER 

Station WJPG, Green Bay, WiSt.is 
pratetted by Onan Standby Power 

ONAN 
ELECTRIC 

PLANTS 

D. W. ONAN & SONS INC. 
4795 Royalston Ave. Minneapolis 5, Minn. 

Please send me your Standby Folder. 

NAME 

ADDRESS 

CITY STATE 

:n 'n 
PRODUCTS 

AC POWER SUPPLY 
AND SPEAKER KIT 

FOR COMMAND RECEIVER 
Kit consists of: Transformer. 4' Speaker, Line Cord, 
Condenser, Socket, Tube, Switch, Volume Control, 
Metal Cabinet (gray crackle finish). Size: 4W W. x 
5 á' L. x 4 H. (Just the right size to fit on the Re- 
ceiver Rack). complete with Layout and 
Wiring Diagram -NEW $9.95 

BC -454 COMMAND 
REC. W /SCHEMATICS 

Price =NEW 
else, $5.95 

TUNING CRANK for Re- 
ceivers 50e ea. 

TRANSFORMER FOR RE- 
CEIVERS -us volt, 60 cycle 

Primary; Sec. 250 -0-250 Volt 50 MA: 6.3 Volt and 

N24 

Volt, with AC Schematic. $2.95 
DUAL RECEIVER RACK for C /Rec $1.25 
TRIPLE RECEIVER RACK for C /Rec. 1.50 

MOBILE DYNAMOTORS FOR COMMAND 
RECEIVERS-p.m. Field Dynamotors, operate 6 
Volt DC Input; Output 240 Volt 50 MA. Normally 
12 -24 Volt Input: Output 500 Volt 50 MA. Size: 4" W. x 

NPWx 
L. $1.95 

TRANSFORMER AND CHOKE SPECIALS 
Sec. 3000-0-3000 Volt 500 MA; Pri. 115/230 Volt 60 
Cycle transformer 545.95 
Sec. 2000 -0 -2000 Volt 500 MA; Pri. 115/230 Volt 60 
Cycle Transformer $33.95 
Sec. 1500-0-1500 Volt 500 MA; Prl. 115 /230 
Volt 60 Cycle Transformer $24.95 
CHOKE 5 -20H (500 MA (Swinging) 5000 
Volt Test) $7.95 
CHOKE 8H (500 MA (Filter) 5000 Volt 
Test) 58.95 

B19, MARK II TRANSMITTING AND 
REC. SET- Complete with all spare parts in- 
cluding 15 spare tubes. Set ready to operate 
from 12 or 24 Volts DC. Frequency range 2 
to 8 Mc (40 and 80 meters). Separate 235 Mc 
Trans. 

d 
Two-tube $59.50 

Amplifier. 
ADDRESS DEPT. RN 

BC -696 COMM. 
TRANSMITTER 

With Schematic; 3 -4 Mega - 

ÜBÉI)New: 
$18.95 $14.95 

BC -456, MODULATOR 
For Command Transmitters. 

$2.50 Price-NEW 
TRANSFORMER For 
COMMAND TRANSMIT- 
TERS- primary 110 Volt, 60 Cycle. Sec. 525 -0-525 
Volt, 250 MA; 12 -12 or 24 Volt 3 Amp.. 5 Volt 3 Amp. 
NEW: $9.95 
DUAL TRANSMITTER RACK $1.25 

SELSYN TRANSMITTER AND INDICATOR 
Ideal as 
R a d i o 
Beam Po- 
sition In- 
dicator for 
Ham, Tele- 
vision, or 
Commer- 
cial use. 
Complete 
with I -82 
five -inch 
Indicator, 
Autosyn 
Trans. 12 Volt 60 Cycle Transformer, and wiring in- 
structions. 
Price -NEW 

40,4 
$7.95 

BC -223 TRANSMITTER TUNING UNITS 
TU -17 Frequency 2000 KC to 3000 KC 
TU -18 Frequency 3000 KC to 4500 KC 
TU -25 Frequency 3500 KC to 5250 KC 

Price -NEW $4.50 

SIZES 

h 
2N" 

ALUMINUM TUBING 
PRICES 

ALLOY THICKNESS LOTHS. (Per Ft.) 
y5 hard OK for bending 12' $0.11 
H hard OK for bending 12' .13 
Hard Not for bending 12' .16 
A hard OK for bending 12' .14 
Hard Not for bending 18' .16 
Hard (24st) Not for bending 12' .18 
Hard (24st) .058 Wall 12' .24 
Hard (5250) .049 Wall 12' .25 

Prices are F.O.B., Lima, Ohlo 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
84 

132 SOUTH MAIN ST. 

LIMA, OHIO 

The filament and plate power is ob- 
tained from the main amplifier. 

As clipped frequencies tend toward a 
square -wave output, it is necessary to 
suppress the generated harmonics. 
This is accomplished by a pi low -pass 
filter which provides attenuation of 
24 db. on the upper skirt of the curve 

above 3000 c.p.s. The low frequencies, 
below 200 c.p.s., are reduced to give 
further improved speech energy dis- 
tribution on the carrier. An "on -off" 
switch is provided for selection of con- 
ventional or clipped operation. 

For further information write Elec- 
tro- Voice, Inc., Buchanan, Michigan, 
and ask for the "Speech Clipper Bulle- 
tin." 

LOW -COST SCOPE 
Telemark Electronics Corp. of 

Brooklyn is in production on a low - 
priced 5" oscilloscope which has been 
designed for radio and television serv- 
icing in addition to general laboratory 
work. 

Vertical and horizontal amplifiers 
have a range from 5 cycles to 450 kc. 
with 50% attenuation at 800 kc. De- 
flection sensitivity at full gain is .18 
r.m.s. volts per inch. 

For complete details and prices 
write Telemark Electronics Corp., 325 
Troy Avenue, Brooklyn, New York. 

"PIX BOOST" 
Sonar Radio Corp. of Brooklyn, New 

York, has just introduced a high gain 
preamplifier, the "Pix Boost," designed 
to improve television reception in 
fringe areas and in locations where 

outdoor antennas are prohibited. 
The unit uses three tubes, including 

rectifier, and provides coverage of all 
television channels in two steps -1 to 

(Continued on page 149) 
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TEST EQUIPMENT 
HEATHKIT FM M ° "d TELEVISION 

THE BASIC 
INSTRUMENT TELEVISION 

I S GENERATOR 
C FM AND ' ̀ ' T 

?eetrwz.ed - * ' =avers 2 Mc. to 226 M c. 
' 10 V 60 cy transformer. * Supplies either RF or Zr. * Variable sweep width 0 

1O APP. 70 Mc. 

H E A T H K O T 

HIGH FIDELITY 

* 5 Tube Circuit 
* large calibrated dial. * Variable phasing control, * Sweep output for scope. 

** 
No band switching necessary, Uses new miniature HF tubes. the At 

rt ce 
lowest cost possible, anyone con now Heathkit and television 

receivers_ T sweep generator kit operates.. wi . 

querndeso A few 
covers all necessary .fr .' this kit puts any pleasant hours assembling 

share the y'organization in Profits of the FM and 
boom. to Every part supplied - TV boom. 

Punched 
color calibrated panel, all metal 

two 

formed and tubes, 

com- 
plete detailed Plated. 5 tub 
use. Shipping ed instructions for P3 com- 

Pping weight 6 lbs. 
assembly and 

AMPLIFIER KIT 
guild this high fidelity 
amplifier and save two - 
thirds of the cost. Push 
pull output usig 1619 
tubes (milit.ly type 
61.6's), two amplifier 
stages using a dual 
triode (6SN7), and a 
phase inverter give this 
amplifier a line., repro- 
duction equal to amplifiers selling for ten times I 

this price. Every part supplied; punched and formed 
chassis, transiicrmers (including quality output to 
3 -8 ohm voice coil), tubes, controls, and complete 
instructions. Acd postage for 20 lbs. 

12" PM speakerrs for above 56.95 

$14.95 

HEATHKIT 3 -TU BE RADIO All -WAVE 

110 -volt AC operation 
An ideal way to learn 
radio. This kit is complete 
ready to assemble, with 
tubes and all other parts. 
Operates from AC. Simple, 
clear detailed instructions 
make this a good radio 
training course. Covers reg- 
ular broadcasts and short 
wave bands. Plug -in coils. 
Regenerative circuit. Oper. 
ates loud speaker. 
Add postage for 3 lbs. 

HS 30 Headphones per set 

21/2" permanent magnet loudspeaker 

$8.75 

51.00 

51.95 

110 V. A.C. MILITARY RECEIVER 

POWER SUPPLY KIT 
Ideal way to convert military sets. Sup- 
plies 24 Volts for filament - no wiring 
changes inside radio. Also supplies 250 V. 
D.C. plate voltage at 50 -60 MA. Connec- 
tions direct to dynamotor input. Complete 
with all parts and detailed 
instructions. Ship. Wt., 6 lbs. $ 5.95 

INTERPHONE 
2 -WAY CALL SYSTEM KIT 
Ideal call and corn - 
munication system for 
homes, offices, factories, 
stores, etc. Makes ex- 
cellent electronic baby 
watcher, easy to as- 
semble with every part 
supplied including sim- 
ple instructions. Distance 
up to 1/5 mile. Oper- 
ates from 110 V. A.C. 
3 tubes, one master and one 
Shipping Weight 5 pounds. 

$14.50 
remote speaker. 

NEW 1948 HEATHKIT 

5" OSCILLOSCOPE KIT 
A necessity for the newer servicing technique in FM and television at 
a price you can afford. The Heathkit is complete, beautiful two color 
panel. all metal ports punched, formed and plated and every part 
supplied. A pleasant evening's work and you have the most interesting 
piece of laboratory equipment available. 

Check the features - large 5" 5BP1 tube, compensated vertical and 
horizontal amplifiers using 65J7's, 15 cycle to 30 M cycle sweep gener- 
ator using 884 gas triode, 110V 60 cycle power transformer gives 1100 
volts negative and 350 volts positive. 

Convenient size 81/2" x 13" high, 17" deep, weight only 26 pounds. 

All controls on front panel with test voltage and ext. syn post. 
Complete with all tubes and detailed instructions. Shipping weight 
35 pounds. Order today while surplus tubes make the price possible. 

$14.50 

110 V. A.C. TRANSMITTER 

POWER SUPPLY KIT 
For BC -645, 223, 522, 274N's, etc. Ideal for 
powering military transmitters. Supplies 500 
to 600 Volts at 150 to 200 MA plate, 6.3 
C.T. at 4 Amps, 6.3 at 4 Amps and 12V at 
4 Amps. Can be combined to supply 3 -6 -9- 
12 or 24 Volts at 4 Amperes. Kit supplied 
complete with husky 110V 60 cycle power 
transformer, 5U4 rectifier, oil filled con- 
densers, cased choke, punched chassis, and 
all other parts, including detailed instruc- 
tions. Complete - nothing else to buy. 

* # 

1is°f eIss.r, 1 9 111 

DEPT. N ... BENTON HARBOR, MICHIGAN 
87 
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Eery HEATH SURPLUS Zexeci f 
ALL QUANTITIES LIMITED SUBJECT TO PRIOR SALES 

APN /1 RADIO ALTIMETERS 

. 

Pryr 
9 

$34.50 

NO. 200. The last chance 
to get a complete new 14 
tube radio altimeter. Con- 
tains 420 Mc. transmitter 
and receiver, power sup- 
ply, range switches, two 
antennas, meter indicator, 
all plugs and instruction 
manual. This unit makes 
excellent amateur station 
as it is right in the band. 
Shipped in original ex- 
port crate. Weight 87 lbs. 

G.E. BC 375 TUNING UNIT 
NO. 203. Model TU1OB covers 
10 Mc. to 12.5 Mc. New com- 
plete with aluminum cabinet. 
The best buy of surplus. Over 
$30.00 worth of new variable 
condensers, coil, dials, switches, 
etc. Add postage for 20 lbs. $2.49 

G.E. 50 AMP CIRCUIT BREAKER 
NO. 204. New General Electric $2.95 50 Amp 220 Volt AC circuit 

EACH- breakers. 100 Amp when used 
3 FOR 
$7.50 on 110V. Add postage for 4 lbs. 

BC 347 AIRCRAFT INTERPHONE 

AMPLIFIER 
NO. 205. Interphone amplifier con- 
tains 6F8 tube, Ouncer transformers, 
diagrams, etc. in aluminum cabinet. 
Add postage $2.95 for 4 lbs 

274N COMMAND SET ACCESSORIES 
NO. 238. 5" PM Speaker with out- 
put transformer matching head- 
phone output .._.52.80 
NO. 239. Dual receiver rack FT277A 
with connecting plugs $1.00 

° NO. 240. Single transmitter rack 
FT234A $1.00 
NO. 241. Spline shaft for tuning 
command receivers. Allows use of 
regular tuning knob on BC 453 -4 -5 
receivers s .39 

BC 451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
voice switch, 4 channel switch, 
power switch, mike jack and tele- 
graph key. 
Add postage for 2 lbs $1.95 

BC 645 GENERAL ELECTRIC 

TRANSCEIVER 

METER SPECIAL 
NO. 237. Brand new DeJur Model 
312 0 -800 M.A. D.C. Square 3" 0 -10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 
offered in a surplus meter. 
Shipping Weight 1 lb.._....$2.95 

A -62 ARMY PHANTOM ANTENNA 
NO. 206. Contains tuning condenser, 
coil, resistors, tuning dial, tuning in- 
dicator, binding posts, steel case, use - Í' 

11.111/ 
ful for building amateur transmitter. 
Add postage $19.5 for 8 lbs. 7 

BENDIX MR9C COMPASS CONTROL UNIT 
NO. 207. Tuning and control unit 
for Bendix MN 26 radio compasses 
contains tuning dial, band switch, 
crystal switch, AVC switch, volume 
control, fuses, phone jacks, 
etc. Shipping Weight 5 lbs. $ 9 50 

BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8 "x10 "x51/2 ".Contains Wes- 
ton 0 -150V. AC 31/2" voltmeter, motor 

NO. 201. Complete 
15 tube transmitter - 
receiver. Ideal for 
new citizens band 
460 Mc. for commu- 
nication between of- 
fice and car, home, 
boot, etc. Conver- 

sion article in August ELECTRONICS Maga- 
zine. Brand new in original G.E. cartons 
with tubes. Add postage for 25 lbs. 

$19.50 ... 2 for $35.00 
ACCESSORIES FOR BC 645 
PE101C Dynamotor for 
car use __. ._. _. S 3.95 
110V 60 Cycle Power Supply 
for home or office use_.. $14.50 

T32 TABLE MICROPHONE 
riNO. 210. One of the Army's best. 

Built by Kellogg, ideal for factory 
call system, public address, amateur 
use. Brand new in original cartons. $2.95 
Add postage for 5 lbs. 

MINIATURE ELECTRIC MOTOR 
IlliNO. 211. Tiny Delco motor only 1" x 
11/4 "x2" 10,000 RPM. Operates from 6 
to 24 V. Excellent for mod- $2.95 
els. Add postage for 1 lb. 

tvEoiT DYNAMOTOR 
NO. 212. Dynamotor only from 
PE 103 power supply. Input 6 or 12 
Volts, output 500 Volts at 160 MA. 
Brand new original cartons. Ship- 
ping Weight 29 lbs. 

$5.95 

V0LT350MA DYNAMOTOR 
NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta- 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 

$5.95Volts. Complete with starting relay, 
and fuses. New. Our Dynamotor A. 
Shipping Weight 72 lbs. 

DM -36 DYNAMOTOR 
NO. 215. Western Electric 24 Volt input, 2201/. at 
60 MA out. With filter assembly. $2.95 Shipping Weight 6 lbs 

G.E. BC 306 ANTENNA 

TUNING UNIT 
NO. 231. Matches any aerial to 150 it 

Watt transmitter, used on BC 375. Brand 
new. Add postage $2.95 for 20 lbs. 

W.E. BC456 MODULATOR 
NO. 217. Modulator from 274N com- 
mand transmitters contains 3 husky 
relays, 3 tubes, VR150, 1215 and 1625. $395 Brand new. Add postage for 11 lbs. .7 

BE 77 TELETYPE TEST SET 
NO. 218. Contains zero center volt - 
milliammeter, switches, relays, voltage 
divider resistors, neon indicator, etc. 
Excellent foundation for radio tester, 
Shipping Weight 10 lbs. 

BENDIX MN 20E DIRECTION FINDER LOOP 
NO. 219. Ring type loop excellent 
for use on boat or aircraft. Extreme- 
ly rugged construction. Low im- 
pedance manual type. 

d.n nr Add postage for 8 lbs. 47.73 EACH 

LP 18C DIRECTION FINDER LOOP 
NO. 220. Motor driven streamline pod 
type loop used on automatic direction 
finders. Has Selsyn transmitter and 
motor, fits most military direction 
finders. Add postage $1450 for 20 lbs. .... .EACH 

KIT SPECIALS 
POTENTIOMETERS SOCKETS 

starting switch, 28 fuses all 30 Amp NO. 232. Kit of 10 ex- NO. 233. Kit of 20 high 
110V. and 8 fuse holders. Fuses and ::: cellent shaft type po- quality sockets several 
holders alone worth the price tentiometers different 
Shipping Weight 18 lbs $7.95 :¡ good variety. $1.95 types $ 1 .00 

M B E R A N D 

. NO ORDER' 

RCA NAVY COMMUNICATION RECEIVER 
NO. 202. ° The last of these 
beautiful RCA sets. Covers 195 
Kc. to 9.1 Mc. continuously. 
Supplied complete with tubes, 
control box, tuning unit, 24 
Volt dynamotor, band change 
motor, plugs and circuit dia- 
gram. Superheterodyne circuit 
covers aircraft, broadcast, short 
wave, marine, foreign broad- $29.50 casts. Has sharp or broad I.F.'s 
B.F.O., etc. Shag. Wt. 30 lbs. 

PE 125 TRANSMITTER 

POWER SUPPLY 
NO. 223. Operates from 12 to 
24 Volts and supplies 500 Volts 
at 160 MA. Extremely rugged 
construction used in Army tanks. 
Complete with fuses - relays - 

$12.95 
filters, etc. Ideal for boats. 
Shipping Weight 73 lbs. 

FM PUSH BUTTON TUNER 
NO. 224. Brand new ten push but- 
ton tuning assembly from Army FM 
receiver. Contains 4 gang 100 MMF 
silver plated tuning conden- 
ser. Add postage for 10 lbs. $2.50 EACH 

RG 8/U FLEXIBLE 

COAXIAL CABLE 
NO. 225. Standard television lead 
in 52 ohm. Any length up to 1,000 
ft. Add for postage. 

POWER TRANSFORMER SfieciaG. 
NO. 226. Primary 117V. 60 cycle. 
Secondaries supply 746 V.CT at 220 
MA, 6.3V. at 4.5 A., and 5V. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship- 
ping Weight 11 lbs. each. 

$3.95 . . 3 for $9.95 
OUTPUT TRANSFORMER 

NO. 227. Push pull 6V6's to 6 - 8 ohm 
voice coil excellent 
characteristics, 3 for $1.95 

TRANSMITTER TRANSFORMER 
NO. 228. The transformer for Transmitter 
Power Supply, 600 Volt at 200 MA and 
4 Amp. filaments of 3 to 24 Volts. Also 
5 Volts at 4 amperes for rectifier$9.5,1 

VV Shipping Weight 12 lbs.... 77 

MILITARY POWER TRANSFORMERS 
NO. 229. Convert your military re- 
ceivers without rewiring the filament. 
"A" type supplies 500 VCT at 50 MA, 
51/. at 2A. and 24V. at 1/2 A. "B" 
type supplies 500 VCT c: 53 MA, 5V. 
at 2A. and 12V. at 1 Amp. State .. 

whether A or B type desired. $2.95 
:. Shipping Weight 4 lbs 

HOME WORKSHOP GRINDER KIT 
NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
parts supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool -post ,,grinder, flexible shaft $3.95 
tool, model drill press, saw. Ship - 

j ping Weight 6 lbs. 

HEARING AID HEADPHONES 
NO. 216. The Army's best - eliminate flat 
ears and outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord and plug 
complete. 
Add postage for 1 Ib. 1 .00 

TELEVISION CONDENSERS 
NO. 221. Tobe triple .2 NO. 222. G.E. Pyranol 
MFD 4000 V.D.C. Filter capacitor .25 MFD 6000 
used on Army radar. V.D.C. Porcelain insu- 
Ideal filter for H.V. lated, an outstanding 
television set Add buy for high voltage 
postage filters. Add post - 
for 3 lbs $3.95 age for 3 lbs. $3.95 

E S C R I P T I O N . . A D D P O S T A G E F O R 

UNDER 52.00... WE WILL SHIP C.O.D. 

88 
* * DEPT. N ... BENTON HARBOR, MICHIGAN 
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Recording of Sound 
(Continued from page 57) 

treble boost is desirable. Bass boost 
may be obtained by using the circuit 
of Fig. 3A in the input grid circuit 
(with the dotted line connected to the 
input grid) or the same circuit in the 
plate load for a pentode input ampli- 
fier as shown in Fig. 6. Treble boost 
may be obtained by using the circuit 
of Fig. 4B in the following grid cir- 
cuit or the circuit of Fig. 5A in the 
cathode circuit of the following tube. 
If treble attenuation is desired, the 
circuit of Fig. 4A may be used in the 
grid circuit of the output tube. With 
push -pull output stages the condenser 
C and resistor R_ of Fig. 4A may be 
connected from grid to grid. These 
circuits are also shown in the sche- 
matic diagram Fig. 6. 

In designing an amplifier having any 
of the bass or treble boost circuits de- 
scribed it must be remembered that 
the over -all gain of the amplifier is 
reduced at the reference frequency. 
Therefore, sufficient additional gain at 
the reference frequency must be in- 
cluded in the design to make up for 
that lost in the tone control circuits. 
The design of the amplifier must also 
provide for the additional gain which 
occurs at the boosted frequencies so 
that overloading, with resulting dis- 
tortion at these frequencies, does not 
occur. 

In the circuit of Fig. 6, a slight modi- 
fication has been added in section A 
which was not covered in the descrip- 
tion of Fig. 3A. In Fig. 3A the low 
frequency boost is obtained at the cost 
of high frequency attenuation which 
becomes quite extensive as the fre- 
quency approaches the high end of the 
audio band. The addition of the 100 
µµfd. condenser and the 100,000 ohm 
resistor in the circuit limits the high 
frequency attenuation of this circuit 
to approximately the attenuation at 
the reference frequency. The resistor 
and condenser values used in this cir- 
cuit are found by calculation of ad- 
mittances and impedances at each of 
several frequencies in the band de- 
sired, including the reference fre- 
quency. 

These calculations, using the values 
assigned, indicate that the signal ap- 
plied to the grid of the input tube, as- 
suming constant voltage from the pick- 
up, will be approximately 61% at 50 
c.p.s., 33% at 100 c.p.s., 21.5% at 400 
c.p.s., and 21.8% at 4000 c.p.s. 

Table 1. Attenuation of Section D in Fig. 6 

Frequency 
(in c.p.$) Over -all Gain 

Attenuation 
of Sec. D. 
Max. Min 

50 .61 x 164 x .5 x 80 x 1 4000 
100 .33 x 159 x .503 x 80 x 1. 2115 2115 
400 .215 x 145 x .542 x 80 x 1 1352 
400 .215 x 145 x .542 x 80 x .95 1287 
4000 .218 x 120 x .865 x 80 x 1 1810 
4000 .218 x 120,x .865 x 80 x .35 633 

October, 1948 

Sections B and C in Fig. 6 both af- 
fect the impedance of the plate load 
and therefore the gain of the input 
Type 7C7 tube. The gain at each of 
several frequencies in the desired band 
was obtained by calculating the plate 
load impedance at each frequency and 
interpolating the gain from the R -C 
data given in the new Sylvania Tech- 
nical Manual. At frequencies of 50, 
100, 400, and 4000 cycles -per- second 
the gain of the input stage (assuming 
constant grid signal) will be approx- 
imately 164, 159, 145, and 120 respec- 
tively. 

Section D has been used in the cir- 
cuit of Fig. 6 to illustrate the most 
common form of high frequency at- 
tenuation circuit. The condenser value 
has been chosen to give a negligible 
effect at the reference frequency when 
the resistance, R,,, is set at zero. The 
plate resistor, R,2, for the second am- 
plifier has been assigned a relatively 
low value so that the tube operation 
approximates a constant current gen- 
erator. Under these conditions the 
voltage across the total plate impe- 
dance consisting of C,2, R,2, R,,, and the 
tube R in parallel is equal to IZ with 
Z variable with frequency. Using the 
values assigned, the signal reaching 
the output tube grid will approximate 
100 %, 100 %, 95 %, 88 %, and 35% of the 
low frequency value at the frequencies 
of 50, 100, 400, 800, and 4000 cycles -per- 
second when the 1 megohm control is 
set for maximum high frequency at- 
tenuation. When the 1 megohm tone 
control resistance is all in the circuit 
no appreciable high frequency attenua- 
tion will be introduced and the re- 
sponse will be that caused by sections 
A, B, and C. 

By summarizing the results de- 
scribed above it is possible to plot the 
approximate response curve of the cir- 
cuit in Fig. 6 from the pickup to the 
grid of the output tube from calcula- 
tions of the over -all gain at the sev- 
eral frequencies. See table above. 

With 400 c.p.s. as the reference the 
response with minimum attenuation 
in section D would be + 9.4 db., + 3.9 
db., 0, and + 2.54 db. at frequencies of 
50, 100, 400, and 4000 cycles per sec- 
ond. With section D set for maximum 
high frequency attenuation the re- 
sponse at the same frequencies would 
be + 9.83 db., -I- 4.32 db., 0, and -6.127 
db. respectively. 

In all of the above calculations and 
results reported, all effects of tube and 
stray capacities have been neglected 
and it has been assumed that the out- 
put from the pickup is constant over 
the frequency range. Since these con- 
ditions do not exist in actual prac- 
tice the circuit shown in Fig. 6 should 
be accepted as a basic illustration of 
the circuits used for tone compensa- 
tion and control systems, and may re- 
quire some modification if these exact 
characteristics are desired in a prac- 
tical design. 

REFERENCE 

Sylvania News, Vol. 15, No. 1. 
(To be continued) 

NO BATTERIES 
POWER 

SUPPLY`' 
REQUIRED 

N 
HANDSET 

FOR 

TV & FM INSTALLERS 

TELEPHONE, 

e TELEGRAPH and 

POWER LINEMEN 
and wherever 

EMERGENCY SERVICE 

is required 

The Wheeler Sound -Powered 
handset - complete within the 
single instrument - is a new de- 
velopment of an old principle. 
It's a step and time saver on any 
job where temporary, convenient 
and inexpensive telephone service 
is needed. No power source, no 
batteries to bother with. Operates 
over two conductor full metallic 
or single wire, ground return 
circuit. Safe, tough, quick, de- 
pendable. Efficient talking up to 
25 miles. See your local jobber or 
write, wire or phone Waterbury 
for complete details. 
MAGNET WIRE COILS BALLASTS 

THE 

WHEELER 
INSULATED WIRE CO., INC. 

2610 EAST AURORA STREET 

WATERBURY 91, * 
, 9 

ÿ WIIFEIER ; 
DEPENDABILITY 

CONNECTICUT 

DIVISION OF THE SPERRY CORPORATION 

89 
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IT'S SATISFACTION 
or YOUR MONEY BACK at R & M RADIO 

Politalarm FM RADIO 
152 mc to 162 mc FM 

$39.50 
Here's what you've been looking for. 

Ideal table or desk model radio that 
receives 152 me to 162 me FM, covering 

police, fire dept., radio telephone, inter- 
urban telephone and taxi two -way radio. 

Makes a swell monitor for cab operation. 

SUPER -HET RECEIVERS 
These receivers are used but in excellent condition. 
Hurry, only a few left. Makes a FB with our 6 volt 
dynamotor for mobile use, etc. Ideal stand -by or 
companion for your shack. 

75 meter receiver BC -454 
40 meter receiver BC -455 

$6.95 

SPEECH AMPLIFIER 

Modulator for Transmitter 
High Volt. DC Power Supply 
Model unit, BC -456 -A or V 
with dynamotor DM -33 -A, 
plugs and tubes. Approx. wt. 
17 lbs. Tube line -up, 12J5GT, 
1625, VR150, and many other 
parts make this ideal pur- 
chase for spare parts alone. 
Diagram furnished. $3.75 

The Famous "PUTT- PUTT" 
Gasoline Generator (HRU -28) 

YOUR PRICE ONLY 

28 -32 
volts 
D. C. 

$14.50 

Single cylinder. 2 -cycle gasoline engine with 
generator that is rated at 2,000 watts direct 
current, 70 amps. Has unlimited use around 
a farm; useful as field day power supply. 
More literature upon request. 

40 WATTS 

OUTPUT 

These famous VFO Drivers available: 
BC -457 75 meters with slight conversion 57.95 ea. 

BC -458 40 meters with slight conversion 57.95 ea. 

These transmitters are used but in good con- 
dition. Only a few left, so order TODAY 
WHILE THEY LAST. 

HEADPHONE EXTENSION CORDS 25c 
Approx. 72" long, rubber cov., 

with JK -26 & PL -55 plugs 

HEADPHONE ADAPTERS MC -385 30c 
(4 for $1) 

From high to low impedance, 4000 to 600 
ohms ; contains matching transformer. 

COMBINATION BROADCAST RECEIVER & 

INTERCOM SYSTEM 

90 

LIMITED 

QUANTITY 

Price includes radio- master station, 

1 remote, and 50 feet of wire 

BRAND 
$29.95 NEW 

Standard broadcast (6 tube superhet) re- 
ceiver, plus home or office intercommuni- 
cation system, walnut finish, modern design 
table model ; high quality components ; uses 
one to four remote stations. Any station 
can call the master while radio is playing; 
call can be returned to any remote. 116 v. 
AC; original list was $84.50 (with 4 re- 
motes). Additional remote stations, $3.95 
each. 

R_11110 K TELEVISION NEWS 

APN -4 RCVR - 'SCOPE 
POWER SUPPLY 
4 switch -selected screw -driver tuned 
RF channels ; IF freq. 1050 kc, 
band -width 45 -60 kc; RF freq. 16 
2000 kc. Tubes: (2) 2Y2, (3) 6B4, 
(4) 6SK7, (1) ea. 5U4, 6SU7, 6SA7, 
6H6, VR160. Makes fixed tuner for 
med. freq. police calls or PA system. 
Has power supply for 5" scope, 
with 400 cycle trans. Electronic-con- 
trolled low v, supply; delivers 260 
vdc. 150 mils reg. to .01%. Power 
supply alone worth $12.50 more than mice 

i4 
GOOD FOR 2 KW. 

SPECIAL COMBINATION 
Two 304 -TL's ; 1 filament trans- 
former, primary 116 VAC, second- 
ary No 1, 5 v, at 12 amps; sec- 
ondary No. 2, 5 v. at 12 amps. 
Use filaments in series or parallel. 

Individual Price: 

304-TL $2.95 
304-Ti. 2.95 
Fil. Transformer 9.95 

ALL $14.50 FOR 
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6 -VOLT DYNAMOTOR 
Ideal for Mobile Operation 

(300 VDC 80 mills) 6 vol DC input 

(250 VDC 100 mills) 4 to 5 amps. 

$7.95 
Just the dynamotor for that glove com- 
partment 10 meter job. Sturdy, well made. 
4 "x 4 "x 6" mounting space. 

TUBES! TUBES! TUBES! 
BRAND NEW! 

12A6 
12SR7 
12K8 
12SK7 
12SF7 
1625 
1626 
1629 
12J5-GT 

ORIGINAL CARTONS! 

69c OD3-/VR150 75c 
69c 6AK5 79c 
69c 12SA7 69c 
69c 77 69c 
69c 78 69c 
89c 89 59c 
79c 38322 `1.19 
89c 6SN? 89c 
69c 6SL7 89c 

TUBES IN BULK 
6SJ7 
6SJ7 
6K8 

39c 
39c 
39c 

10 -Y 89c 
211 49c 

Write for quantity discount on purchases of 50 
or more tubes. MINIMUM TUBE ORDER. $3.00 

Write for Dynamotor Listing 

RACKS & MOUNTS 
SCR -274 
Dual Trans. Rack FT226 

and Mount $2.25 
Triple Receiver Rack FT220 

and Mount $2.75 
BC348 Rec. Rack, Mount 

and Plug $2.00 

WIRE 
Hook -up Wire J- A 

per 
NC -48 

ft. 
# 4 Stranded .095 
#14 Stranded .015 
#16 Stranded .013 
#18 Stranded .01 
#20 Stranded .01 
#16 solid, with insulation .015 
#14 bare copper, 

1 lb. spools. per lb. 75c 
52 Ohm Coax Cable 
RG5U and R(;Kt', $48.00 per M or 
$5.50 per C. 

RARE METER 
BARGAIN 

Three inch double 100 
microamp meter, two 
separate 100 microamp 
movements, each needle 
has 50° arc. Scale 
reads 0 to 3.5 each 
measured division sub- 
divided into ten parts. 

$7.50 

MOBILE WHIP 
ANTENNA 

for 
$2.89 

Solid spring - , . 

nickel plated ; has 
broad response, 
antenna matching 
base. $4.50 Two for 

High Voltage 

FILTER CONDENSER 

For Television Set Builders 
ßu)0 V DC tested. 3 section 1 

mfd ea. Paper and oil dielec- 
tric. Separate connectors for 
pos. or neg. on top of can. 
Bottom bracket mounts at- 
tached. 
2'_x3'4 "x4, ' $4.89 
mounting spar,. 

It's easier to tune the inductance. 
We have a continuously tuning induct- 
ance coil, when used in conjunction 
with a 50 mmfd vacuum condenser. 
which will tune the entire range from 
3500 kc to 30,000 kc. This coil uses 
a running tap controlled from a knob 
on the front, a vernier lugging dial 
and isolantite insulation. 

Variable inductance tuner 
2 ea. 50 mmfd vacuum condensers -series for 
10 and 20 meters, parallel for 40 and 80 
meters. 
Continuous tuning without changing coils. 
10 through 80 meters. Efficiency PLUS' 
Eliminate costly parts. Reduce trans. 

KIT of 1 inductance tuner and $4.95 2 vacuum condensers, ONLY___ 7 

BEAM ROTOR & 

SELSYN INDICATOR 

FOR 2 or 

6 METER $1 2.95 
both for 

Plenty of torque for 2 or 6 meter 
beam ; 360 degree indication 
with selsyn ind. ; slip rings and 
loop assembly to connect feed 
line for 360 degree rotation; in- 
structions for wiring and parts 
list FREE with each set. 

LP -21 loop only, $8.95 1 -82 selsyn indicator, $4.90 

SASE L.O.D. CHARGES and speed your order by remitting 
in full or 25% deposit. Please don't send money for postage; we 
ship "transportation charges collect ". These prices supersede all 
previous prices. Write every month for BARGAIN BULLETIN. 

ALL EQUIPMENT F.O.B. 

R M RADIO COMPANY 
1426 N. UINCY ST. DEPT. RN -108 ARLINGTON VIRGINIA 

25 WATT FM- 

TRANSMITTER- RECEIVER 

s29.50 for special 
combination 

For mobile or fixed station use ; easy 
conversion to 10 and 11 meters. 

Schematic diagram and informa- 
tion -how to convert to 110 v, AC 
and amateur use. 

BC -603 
RECEIVER 
(alone) 

$14.95 

10 tube, superhet FM ; Foster 
Seely discriminator, 10 channel ; pre - 
tuned, push- button selector; optional 
manual tuning: adjustable squelch con- 
trol; speaker mounted in receiver ; freq. 
range 20 to 27.0 mc. Small change in 
RF trimmers will cover 10 & 11 meter 
bands. POWER REQUIREMENTS - 
Receiver 260 -2KO v. at .08 amps DC, 14 
s.. at 3.5 amps. AC. 

BC -604 TRANSMITTER 

(alone) $19.50 
10 channel, crystal controlled, selected 
by push button. Xmtr. has 7 1619 (2.5v 
6L6's) for exciter and FM modulator; 
1 1624 (2.5v. 807) ; final amplified 35 
watts ; crystal oven for 10 crystals. freq. 
range 20 -27.9 mc. 1 0 -100 MA meter 
measures grid, plate, and ant. current. 
Price excludes crystals. 
POWER REQUIREMENTS - Trans- 
mitter 500 VDC at .22 amps. DC, 14 
VAC at 4 amps. AC. 

12 v. Dynamotor for receiver $9.95 
12 v. Dynamotor for Xmtr. $12.50 

1 box of 80 crystals for above, when 
purchased with trans., $10.00 per et. 

TRANSFORMERS 
for conversion of SCR -274 -N 
trans. A Rec. to 115v. AC 

#1 POWER XMTR: Pri -115v 60 cycle: 
sec -600 CT a' .06 amp.; 24v t( % amp. 
Your cost only _ $3.90 
#2 FILAMENT: Pri -115v 60 cycle; Sec. 
1 -14v It 7sß amp. ; sec. 2 -14v O 7% amp. 
Series 28v (/tl 7sf.v.; parallel 14v (Li 16 amp. 
Your cost only $4.50 
4;t3 FILAMENT: Pri -116v 60 cycle; Sec. 
24v. C 2 amp. Your cost only $2 25 

BE SURE TO WRITE FOR BARGAIN BULLETIN 

Name......- --- --...._.. .__ .._.._.._ 

Address___ .... ___________ ................... _ 

City....... _ .............._........ ----- --.._ .......... - 
Zone State 

October. I!t III 91 
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PEAK SURPLUS BARGAINS 

MEDIUM VOLTAGE 
PLATE 

1500 -0.1500 volts @ .6 
amp: Pri 110/220 V. 
6u cy. Made for Navy 
by Amertran. 6x8' /:x7 
Wt. 78 lbs. 

Only $32.50 

50 MICROAMP 
METER 

This Is the exact 20,000 
ohm per volt meter utilized 
in the General Electric 
Model YMW -IA Lab -Type 
Uni meter. 

0-50 Microamp Movement - 2 %. 
2500 Ohms Resistance ± 2%. 
Knife Edge Pointer. 
4 z 41/4 Inch Black Bakelite Case. 
Well Spread Multi -range Scale. 
Supplied with Original GE Unimeter Schematic. 

TERRIFIC VALUE -ONLY $9.75 EA. 

A BRUTE 
A hefty filter choke with an 
honest -to- goodness rating of 
6 henry at 550 mills. We 
emphasize '.at." 28 ohms 
DC resistance. Built to 
Signal Corps specs. and 
beautifully cased as illus- 
trated. Size 5 x 41/4 a 5%. 
Net weight 14 lbs. 

ONLY S4.95 EA. 
2 FOR $8.90 

FOR FILAMENTS 
Conservatively rated, this transformer delivers 5 

volts at 15 amps running "ice cold." Has two sep 
arate 115 volt primaries 25 to 60 cycles. 110 or 220 
volt input. Ideal for tubes such as 35T, HK254, 
100TH, 250TH. H K257. etc. Cased as illustrated 
above. Size 5 a 41/4 x 5%. Weight 10 lbs. 

53.75 EA. -2 FOR $6.80 

A HUSKY BABY 
This transformer has two separate 115 volt. 25 to 
60 cycle primary windings (115 or 230 volt input.) 
Output 820 volts center tapped at 775 mills. Makes 
a wonderful plate supply for running lots of equip- 
ment simultaneously. Built to rigid government 
specs. Size 6V0 o 64 x 7-4 mounting holes on 
top and bottom. Fully shielded. Net weight 36 lbs. 

ONLY 57.95 EA. -2 FOR $14.50 

SOLA CONSTANT VOLTAGE TRANSFORMER 
Pri. 95-130 Volts. Sec 115 Volts. 335 VA. 2.9 
Amps $29.95 

UTC FILTER CHOKE 
R18: 10 henry. 75 ma. 250 ohms. 

S I.00 Special. 59c each. 2 for 

AN /APT2 
Radar transmitter -range 
500 -700 rms. Simple to 
convert for many uses. Has 
ten tubes: (I) 931A. (2) 
6AC7. (I) 6AG7. (2) 703A. 
(I) 807. (2) 5R4GY. (I) 
2x2. Contains blower mo- 
tor. Brand new and com- 
plete with all tubes. 

A Special At $19.95 Ea. 

Standard "METERS" Brand New 
I's " 0-I ma Basic.$3.95 
2" 0.5 ma Basic. 1.95 
2" 0-1.2 ma 2.49 
2" 150-0-150 Ua 3.49 
2" 0.30 amp DC. 3.49 
2" 0-I ma Basic 2.95 
3" 0.50 amp AC 4.95 
3" -10 to +4 

DB 5.95 
3" 0-80 ma 2.95 

3" 0.75 amp AC..53.95 
3' 0-2 ma DC... . 3.95 
3" 200-0-200 V. DC 2.95 
3" 0-1 ma DC.... 3.95 
3" 0-20 ma DC. .. 3.95 
3" 0-15 ma DC... 3.95 
3" 0-150 V. AC... 3.95 
3" Running Time 

II() V. 60 cycle. 7.95 

OIL CONDENSERS 
II mid 250 vac.S0.85 
5 mfd 150 vac. .49 
1 mfd 600 vdc. .29 
2 mfd 600 vdc. .39 
4 mfd 600 vdc. .59 

3/3 mfd 600 vdc. .79 
10 mfd 600 vdc. .95 
14 mfd 600 vdc. 1.35 
2 mfd 1000 vdc. .79 
4 mfd 1000 vdc. .95 

15 mfd 1000 vdc. 2.95 
2 mfd 1500 vdc. 1.25 
I mfd 2000 vdc. 1.45 

3 mfd 3000 vdc.t3.95 
1 m(d 5000 vdc. 4.50 

.15/.15 mfd 6000. 1.95 
.1 mld 7500 vdc.. 1.95 
.15/.15 mfd 8 kv.. 2.75 
4 mfd 8 kv dc.. .19.95 
.01/.01 mfd 12 kv. 5.75 
.005/.01 mfd 12 kv 5.50 
.03 mid 16 kv dc. 5.75 
.65 mid 12.5 kv 12.95 
.75/.35 8i16 kv .12.95 
.02 mfd 20 kv.... 7.95 

If not rated. 25% with order. balance C.O.D. - 
Minimum order $3.00. 

PEAK ELECTRONICS CO. 
188 WASHINGTON STREET, DEPT. MR 

NEW YORK 7, N. Y. 
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AFCA 

Annual Meeting 
Secretary of Navy John L. Sullivan 

has informed AFCA President David 
Sarnoff that the Navy will sponsor the 
1949 annual meeting of the Association 
and that it prefers Washington, D.C. 
as the site. In all probability, side 
trips to the Naval Air Station at Pa- 
tuxent and to the Naval Academy, and 
their radio station at Annapolis, will 
be featured. This meeting is expected 
to be the best the Association has had 
and should attract members from all 
over the country to see the exhibition 
of the latest in Naval communications 
equipment. In order to be eligible to 
attend, individuals must join the Asso- 
ciation before April 1, 1949, and be 
members of good standing on that 
date. 

Publicity Chairman 
Orrin E. Dunlap, Jr., Vice President 

in Charge of Advertising and Publicity 
for RCA, has been named Chairman 
of the AFCA National Advisory Com- 
mittee on Publicity. 

British t'SO Visits AFCA 
Major General C. H. H. Vulliamy, 

CBE, DSO, Director of Signals, British 
War Office, conferred with officials of 
AFCA at national headquarters in 
Washington. He praised the work and 
purposes of the Association and ex- 
pressed hopes of forming a similar 
association in Britain. 

Chapter Notes 
Seattle 

A dinner meeting of the Seattle 
Chapter was held on June 3rd at the 
American Legion Hall. The program 
featured two speakers: Mr. D. M. 
Ward, Communication Radar Engi- 
neer, who spoke on "Development in 
Micro -Wave Radar Equipment "; and 
Mr. Phil Duryee, of the Radio Tele- 
phone Service Company, whose subject 
was "Application and Operational 
Characteristics, High Frequency Mo- 
bile Equipment." 

Washington 
A program designed to make the 

Washington chapter a robust model 
for the entire association has been 
outlined in an aggressive proposal by 
the chapter's president, Frederick G. 
Macarow, general manager and vice - 
president of the Chesapeake & Poto- 
mac Telephone Company. 

At a luncheon meeting of the 
chapter's officers and executive com- 
mittee, Mr. Macarow presented for 
consideration definite steps to be taken 
toward stimulating chapter growth, 
and toward developing types of meet- 

ings which would attract present mem- 
bers. The chapter president pointed 
out that with the flow of industrial 
representatives through Washington, 
and with the proximity of the Services' 
communications headquarters, and 
other government communications 
agencies, the Washington AFCA chap- 
ter is in a naturally strategic position 
to be the leader in AFCA promotion. 

One of the chapter's vice -presidents, 
A. K. Mitchell, Washington Western 
Union superintendent, enlivened the 
meeting with a vigorous attack on the 
overemphasis of the military in the 
association. As an example of that 
trend, he said, the national meetings 
have been virtually Service shows with 
industry playing a very minor role. 

A suggestion that AFCA meetings 
be combined with meetings of other 
communications groups, such as the 
IRE, came from a guest at the lunch- 
eon, Roland Davies, editor and pub- 
lisher of Telecommunications Reports, 
and chairman of the AFCA's publicity 
committee. Mr. Davies held that by so 
combining meetings good turnouts 
would be practically assured for in- 
vited speakers, and at the same time 
the other' groups would become better 
acquainted with AFCA. 

State College of Washington 
A Student Chapter has recently been 

formed at the State College of Wash- 
ington. Chapter officers have been 
elected as follows: President -Ter- 
rence S. Meade; First Vice President - 
Robert C. Nealey; Second Vice Presi- 
dent -Jay W. Atherton; Secretary - 
Treasurer- Stuart W. McElhenny. 

Other student chapters of AFCA are 
located at Cornell University, New 
York University, Oklahoma A &M Col- 
lege, Texas Tech, and the University of 
California. 

"But Lady, you take my sign too literally!" 
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esse HYTRUN SERVICEMEN'S ais71vz' 
A REPORT TO YOU 

JUDGES 
COMMENT 

THE EDITOR- and I'm 

"Judging 
am im- 

pressed 

Judg the contest is fun, 
from it ual- 

learning something quantity and q 

pressed wit both q 

ity of the entries ... contributors 
took 

challenge to their 

genuine interest in a hard to make 

American ingenuity service - 

men have found 
it is evident thats devise 

a choice it necessary no de_ 

selves special tools 
for themselves off at a distance Well 

signer sitting needs so 
anticipate their n 

would 
possibly fine exhibit . 

basis of a 

like to print . will result in valuable 

additions to serviceman's 
tool kit." 

FIRST PRIZE WINNERS 
May 

Harry L. Smith, ,Lon Island 
lucky was picked by the judges Y winner oft Judges as the Five -Inch OscillograuMOnt Type Ype 274 

June 
To lucky Gerard p Diaz, Parkville, 

Missouri, 
went the "Billionaire" RCP Model 

Signal vtvm and Model 705-A Generator. 705 -A Heartiest 
to them as to the other winners. 

CONIESS 
HYTROS 

Second prize - each month, $50 U. S. Savings Bon 

Third Prize - each month, $25 L. S. Savings Bond. 
Grand Prize, $200 U.S. Savings Bond - to contestant 
whose idea is judged to be be of the 6 winning 
monthly first prizes. 

FIRS PRIZE 
OCT. 

Weston 769 H.F 

Electronic Analyzer 

AN INVITATION TO YOU 
Come on in, servicemen ! The contest's fun - 
and easy, too. Many prizes left. Only one 
thing to worry about - time's a- wasting. Pick 
up an entry blank today at your Hytron job- 
ber's. Or drop us a penny postal. The easy -to- 
follow entry blank will help you do the rest. 

Just describe briefly your proposal for a sim- 
ple, economical shop tool like the Hytron 
Tube Tapper or Miniature Pin Straighteners. 
Enter in any or all monthly contests. Mail to 
Hytron Contest Editor. Then make room on 
your bench for one of those deluxe first prizes. 

SPECIALISTS IN RADIO RECEIVIN3 TUBES SINCE 1921. 

October, 1948 
MAIN OFFICE: SALEM, MASSACHUSETTS 
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9 -4 

follow the "ARROW" to TOP VALUES! 
T- 26/APT -2 

Radar lamming transmitter, 450 -710 mc. Heising 
amp, -mod. by noise from 931A photo -tube. Output 
8 to 7 watts. All controls on front panel. 2 -6AC7 
and 1 -6ÁG7 video circuit supply random noise. 
with Dass band of 20 kc. to 4 mc. to the 807 mod. 
2 -368AS tubes In a push -pull 14,-wave trans- 
mission -line osc. circuit supply the 11F. Power 
furnished by 2 -5R4GY and 1 -2X2 tube. Con- 
tains 27vdc blower. Input 27vdc and 75 -85v or 
105 -125v. 400 to 2600 cy Brand new in original 
export case, with all tubes and handbook. Don't 
let this pet away from you -Order today: $9.95 At only 

T -27 /APT -3 
Another noise -modulated radar lamming trans- mitter, companion to the APT -2, 85 -135 mc. Power 
output 9 to 12 watts. M.O.P.A. type transmitter. Built with 4 demountable sub -chassis: R.F. Osc.; R.F. Amp.: photoelectric noise source, video amp- 
lifier and modulator; power supply. Tubes are: 1- 
329B RF Amp., 1 -832 RF Ose., 1 -931A photo - tube, 2 -6AC7 video amp. 1-OAG7 mod., 1- 5lt4G]' ree:i ser. Brand new, in original export 
case, with all tubes $10.95 nd handbook 

AN /APT5 
ULTRA HIGH -FREQUENCY TRANSMITTER 

Brand New 
900 -1500 Megacycle Transmitter, made for U.S. 
Govt., complete with the following tubes: 2- 6A('7, 
1 -61,6. 2 -829, 193IA, 1 -6AC7, 1 -522 Ultra high freq. tube. Complete with high freq. cavity, 
1 blower to cool the 522, 1 time delay relay, 2 fila- ment trans. cond. and many other component Darts for ultra high frequency work. It has a frequency checker, complete Lecher wires, with slider and sensitive bulb for checking the wave length. Oper- ates on 115V. AC for filaments only. Does not In- clude any plate supply. The tubes alone are worth many times more than what we are selling the complete transmitter for. Packed in original rase - contains instruction book. Wt. 118 lbs. $49.95 ON 1.) 

MOBILE -VHF -RECEIVER 
Brand New 

Self -contained I1F radio receiver and horning equip- ment used tor the reception of a double ANt car- rier in the freq. range of 234 to 258 mc: operates 
on 26VDC; includes 10 tubes such as 

$v 95 9001 and 6A1í5. A REAL BUY W 

ALTIMETER TRANSCEIVER RT -7 /APN -I 
Frequency 418 -462 Mc FM, with 14 tubes: 3- 
12937; 4- 12SH7; 2 -12116; 1- V1150: 2 -955 
2 -9004; 27 V. Dynamotor, used in $1.95 working condition 

RECEIVER -POWER SUPPLY UNIT 
For the APN -4 indicator; complete with 16 tubes, 
110 V. 400 cycles. $10.95 BRAND NEW 

AN I8 /APT -l0 
Pre -amplifier Model K -1, designed to raise output level of magnetic type microphone, complete with 
2 tubes 6SL7GT and 28D7 and hand switch, brand new in original cartons. 

Each $1.95 3 for $5.00 
TORQUE AMPLIFIER 

AM 19 /APA -14 
Provides amplification of information from Flux Gate Compass to drive torque unit and differential 
gear of azimuth differential unit CN -4 /APA -14, Input 28 VDC and 115 'V; 400 cy. Part of stabiliza- tion assembly AN /APA -14. With plugs, 3 -6PN7- GT: 2-6116, transformer, oil -filled condenser.. 
Dots, etc. 
EXCELLENT CONDITION $2.95 

SELSYN INDICATORS 
For use with beam rotators for indication of di- rection of beam. Operate from 15 -24V. 60 cycle 
AC Supply. Small model, 3 inch diem- $2.45 eter, only 

Large model, 5 Inch diameter, only 4.95 
400 CYCLE AUTOSYN MOTOR 

Ideal for indicating direction of antenna $0395 
systems -BRAND NEW each L 

COMMAND SET 
SCR -274 MEDIUM FREQUENCY 

$29.95 Excellent condition 
Complete installation with 2 transmitters, 3 re- 
ceive,. racks, tubes. crystals control box and 
plugs. 

COMMAND RECEIVERS and 
TRANSMITTERS 

(274N Series) -Complete with Tubes 
NEW 

T -20 /ABC -5 same Freq. BC -457 $5.95 
BC -45c MODULATOR. Brand New 2.95 

REMOTE CONTROL BOX 
BC- 450 -Triple receiver control box, can be acidi- 
fied to a FT -260 local control for corn- $1.95 
mand receivers, NEW 

RADIO RECEIVER 
Designed to receive A -N beam signals. 24 -2S VDC 
21.6 watts. Tube complement: 14117 or 14A7, 11F 
amplifier; 14117 or 14J7, mixer; 14A7 or 14117, IF 
amplifier; 14R7, detector and 1st audio amplifier. 
28D7, output amplifier. 195 to 420 ke. 4" high x 4" 
wide x 06/s" long -wt. 3 lbs., 4 oz 
BRAND NEW in original carton $5.95 

ANTENNA THERMO- COUPLE METER 
BC -442; 0 -10 amps. with extra relay and 5:: NI \I1 1) 
5000 Volt condenser ... used with corn- $ 1.95 
mand transmitters. BRAND NEW 7 

C -1 AUTO PILOT AMPLIFIER 
The complete amplifier includes one rect. 7Y4. 3- 
7F7's for amplification and control, 3 -7N7's for 
signal discrimination, 1 power transformer, 8 re- 
lays, 4 control pots. chokes, condensers. etc. Con- 
vert for use on radio controlled models, doors, etc. 
Operates from 24 V. DC. Size: 9Y4x6r4.1x7 -5/7 ". 
Complete. Used -good condition $4,95 ONLY 

SELSYN METER TO INDICATE POSITION 
C- 71A /APQ -13 

Contains 2" meter, FS- 100uA, Weston 506, 0 -300 
V, 0 -30 MA. with 6 precision résistors, as external 
multipliers and shunts; toggle switches, push 
switches, rotary switch, Dots, knobs. etc. 
GOOD coNDITII)N ... 4.95 

SCR -522 CONTROL UNIT 
BC- 602 -B, brand new, export packed, 1 "off" 
push- button switch. 4 channel- selecting push -but- 
ton switches, 5 pilot lamp assemblies with pilot 
bulbs and film dimmer and lever switch 

9 with locking control. With Schematic ...8e v 

R- 5 /ARN -7 COMPASS RECEIVER 
Very late model ADF receiver. Includes broad- 
cast band. Frequency 100 to 1750 Ice, in 4 
bands. 5 -gang tuning capacitor. With 15 tubes: 
4 -687, 1 -6L7, 1 -615, 2 -6B8, 2 -6116. 1- 
6N7, 1 -6SC7, 2 -2051, 1 -5Z4. SCHEMATIC 
FURNISHED. 
Like new, 
SPECIAL $29.95 

A KIT BUYI 
Photoflash kit and power supply includes all 
12VDC and two Strobofiash lamps 
and reflectors. BRAND NEW.... $49.95 
Stroboflash lamps and reflectors, brand new- 

2 for $15.95 

RECEIVER -TRANSMITTER BC -620 
F51 :Mobile Transmitter- Receiver operates from 6 
volt vibrapack, 20.0 to 27.9 Mc; easily converted 
to 10 -meter freq. 28 -29.7 Mc. 
New $14 95 
Used 9.95 
OUTPUT TRANSFORMER: 10 assorted ouncers 
for $1.89 

2 -METER TRANSMITTER SCOOP! 
The famous AN /ARC -5 VHF Transmitter (T -23/ 
ARC -5), brand new 100 -156 me but less tubes. crys- 
tals, -and the holders for the 832A tubes. Furnished 
with complete schematic. 4 Xtal- controlled channels 
selected by 3 motor- driven turrets. Motor can be 
spun by hand for manual band switching or driven 
by low -Dower rectifier 'power pack. Tubes required 
are 2 -1625 and 2 -832A. Don't pass 
this up at ONLY 4.95 

ARC 4 TRANSMITTER and RECEIVER 
For operation VHP frequencies in range of 140 -144 
mc. Four channel crystal controlled, manufactured 
by Western Electric -24V operation. Complete 
with crystal and dynamotor. Used. $19.95 
Good condition 

PE-117 UNIVERSAL POWER SUPPLY 
6 or 12 volt input; output 145 volts and 90 volts; 
less vibrator, voltage regulator and rectifier tube; 
ideal mobile power supply unit ; excellent $2.95 condition, each L 

DYNAMOTORS AND INVERTERS 
BD -77. Dyn. Unit 14v in, 100v, 350 ma out, 

with relay fuse box and filters $5.75 
DM -21 Dynamotor; Part of BC -312 and BC- 

314 14v in, 235v, 100 ma out $2.47 
PE -101 -C Dyn, Unit: 12 or 24r in, outputs 

800v, 20 ma, 400v. 135 ma, 9v, 1.1A $2.75 
PE- 55Dyn, Unit: 12v or 24v in, either 16 or 

25 amp, 500v out, either 200 or 400 ma $3.75 
PE -206 Inverter Unit ; rotary converter, 28v 

in, 80v at 500 VA, Suu cy. out $3.95 
PE -103 Dynamotor, used $6.95 
DM32A -each 95c 3 for $2.00 

OUTPUT TRANSFORMER 
Hi -Fi; used is Scott -made Navy receiver. Fully 
potted, Pri. 5000 ohms, output secondary 600 ohms 
CT, inverse- feedback secondary $1 49 
60 ohms CT, ONLY ` 7 

GE METER 52.29 0 -10 amps.. DC. ... ... each 
R -89 /A R N -5A 

Glide path receiver. Crystal control of local oscil- 
lator. 332 -335 mc, complete with relays, 7 -6AJ5, 1- 12SR7, 2- 12SN7, 1 -28D7, and 3 crystals: 
6487 ke. 6522 ke, 6547 ke. 90 -cycle band -pass and 
150 -cycle hand -pass filters, excellent for making 
an intermodulation checker. Beautiful cabinet and 
chassis as foundation for many interesting experi- 
mental and construction projects. Broad pass band 
on 20.7 mc IF's ideal for television. Schematic 
furnished, $6.45 Used, excellent. Only 
Neue 

BC -733 -D 
Localizer receiver of the blind landing system. 
Companion to the glide path receiver. Also con- 
tains 90 and 150 cycle hand -pass filters. 108.3 to 
110.3 mc. by relay selection of crystals in the local 
oscillator. Wide pass -band on 6.9 mc IF's ideal for 
FM. Has a wonderful AVC system using rectified 
output of an RF oscillator as power supply for 100 
colt DC bias. With relays, crystals, and 10 tubes: 
3 -717A. 2- 12SG7, 1- 125(47, 1 -12A6. 1-12 - 
AII7, 2- 12S1í7. Schematic furnished! 

$3.95 Condition: Used, excellent, only 
New $9.95 

VEEDER -ROOT METER AND CASE 

$12.95 

counts up to 1000, 
Each 59c 

HAND -TYPE MICROPHONE RS -38 
Carbon type, with PL -88 plug, brand new...$1.95 

Used 1.00 

BC -645 TRANSMITTER -RECEIVER 
BRAND NEW . . . 15 tubes interrogator-trans - 
mitter designed for airborne use, 435 to 500MC 
frequency range. With some modifications the net 
can be used for 2 -way communication, voioe or 
code. on the following bands: ham band: 420 - 
450mc; fixed and mobile: 450- 460mc; citizens ra- 
dio band: 460- 470mc; television experimental: 470 - 
500mc; complete with all tubes, including WE 
Doorknob tube. Size 101/2x131/2x4a/4 ". Net $9 .95 wt. only 25 lbs. Your cost only 
DYNAMOTOR FOR ABOVE Model 

PE-101 -C $2.75 

RADIO PARTS 
Assorted Bypass Condensers, 400 -600WV $4 29 100 for 

100 Resistors 1/s to 1 watt 
Electrolytic condensers $2.89 

50 -30, 150 Volt 10 for L 
t!, and 2 Meg. Volume Controls 

a7 
3.00 

1" shaft with switch, each 39c 10 for.. 
% Meg. Volume Controls 1.95 1" shaft without switch, 10 for.... 7 
Crystal Pick -up, I.1 9 new light wt each 7 
Heavy Duty 12" PM Speaker, 5.95 NEW each 

95c 

All shipments F.O.B. Chicago or Los Angeles. 20% Deposit required on all orders Minimum order accepted $5.00. 
California and Illinois residents, please odd regular state sales tax to your remittance. 

ARROW SALES, INC. 
Main Office North Side Branch 

1712 -14 South Michigan Avenue 1802 North Humboldt Blvd. 
Chicago 5, Illinois Chicago 

West Coast Branch: 1260 South Alvarado, Los Angeles, Calif. 
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Follow the "ARROW" to TOP VALUES! 
BLOWER MOTOR 

24V AC or DC, small portable with tan, ideal for 
defroster or ventilator unit, 17,0(10 REM, $ .95 
BRAND NEW !! 

THE LAZIEST Q -5'er 
EL -30. used when dying radio range. RANGE - 
VOICE -ROTII so itch selects 1020 pass ONLY, or 
voice freq. minus 15211 cps. or In'- passes filter com- 
pletely. Put in series with low iulto laver 5e headset when listening to 1 kc DICW 

AUTOMATIC FREQUENCY CONTROL UNIT 
Western Electric type used for controlling fre- 
quency for teletype and telephone work. complete 
with 3 -6S.I7 and 2 -6126 tubes. Corn- 
niete unit, brand new in original boa...$4.95 

BC -604 FM 35 WATT TRANSMITTER 
A -1 condition. complete with tubes, 10 channel 
push buttons. less crystals and power $ 1 0,95 
supply. 19.6 -27.8 Mc V 

FILTER CHOICES -All Fully Enclosed 

3.7 11, ((t 145 MA, DC., 125 ohms DC. Res. 59e 4 MTG. Studs, each 
100 mi 10H 59c 

APN -1 RADIO ALTIMETER 
Complete 420 SIC transmitter- receiver unit 
pieta wit h all plugs, indicators. $34.50 BRAND NEW .DJY .J 

AN /PRS -I MINE DETECTOR -BRAND 
NEW $9.50 

BC -929 -A 

Contains power supply 110 V. 400 cycles, has 7 

tubes such as 32.'1'1. brand new, complete With 
rubes. Each $17.95; Used, ea $14,á3 

R- 78 /APS -15 

Has 45 tubes. one 5" scope tube. one 2" scope 
tube, has 3 meters. 4 pourer supply units 110V 
411) cycles, complete with tubes. $39.50 

COMPASS RECEIVER MN -26 

Remote ó000l cumuercial type navigational re- 
ceiver. Indicates direction of any desired trans- 
mitting station. 3 bands -trequency range: 150 
Irr to 151)0 Kc; has 18-6 V. type tubes. Brand 
tics', original cost $601. $24.95 
Now 

Accessories for Above: 
Loop MN -20 $9.25 
MN -28 Control Box 7.25 
MN -52 Loop Control Unit 4.45 
Loop Transmission cable -168" long 9 95 
MC -124 Flexible Shaft 2.45 
1N -40 Lett -right Indicator 9.95 

Set of 3 pegs 4.60 
MN -40 Navigators Indicator 12.95 

r liti HAND MIKE 
BRAND NEW , perfect Carbon hand mikes, 
light wt., 200 °inns single button press to talk 
ow itch, 5 ft. rubber cord, plug, dust cover on 
ONLY v.7 

OIL- FILLED CONDENSERS 
.25 DIED at 1500 VDC 59c 

'2 DMED 220 VAC 29c 

.25 DIFD at 6000V DC $1.49 

.5 MFD at 750V AC .29 
2 X ,25 at 2000V DC .29 
3(100 MFD at 3V DC (electrolytic) .19 

COAXIAL CABLE BUYS 
RG -8 /U: 52 ohm coax. cable, brand $2.95 new, cut to length, min. quant. 100 ft.... 

REMOTE POSITION INDICATING SET 
0-12 V. 611 cycles. 5 inch indicator with 0 -3011` 
dial. Heavy duty transmitter. 
Indicator each $4.95 
'rl ansmitter each 2.95 
Set 7.95 

HS -33 (Red plug), low impedance. Used, a!nost 
like new. With rubber cushions 

5c 8000 ohms or 200 ohms 9 3 

BRAND 
NEW! TUBE SPECIALS 

304TL ea. 90c -four for $3.00 
3B24 95c 8698 $19.95 837 51.95 
3B24W 95c 872A 1.95 838 2.95 
3626 95c 2C26A .69 839 2.95 
6G6G 69c 1N5GT .69 5BP4 2.95 
6H6GT/G 49c 211 .69 5BP1 1.39 
6557 72c 125N7 ,49 5FP7 1.39 
25L6GT/G 49c 12A6 ,39 864 .49 
28D7 69c 12C8 .49 954 .49 
250R $7.95 12J5 .39 RK34 ,39 
709A 2.95 12K8 .69 35W4 .39 
726A 14.95 125R7 .59 1625 .39 
801A 95c 12AT6 .49 1629 .39 
5BP4 2.95 832A 2.95 2051 .39 

BRAND 
NEW! 

9001 50.49 
9002 .49 
9003 .49 
9004 .49 
9005 .49 
9006 .49 
7193 .39 
4AP1O 1.95 
110 VAC Neon 

Light .39 
Amperite 1071 .39 

W.E. 700A Magnetron. 680 -710 mc. 100 KWPk Pwr. Output $24.95 

Write for loi prices! 

SPECIALS from WEST COAST BRANCH! 
POWER YOUR RIG FROM AC. 

RA -34 RECTIFIER. Slakes a ground velue of BC -191, 
the I2V version of BC- 375 -E. Convert BC -375 -E to 
12V by changing heater link switches and 

1 

relay con - 
ectimns, power it with RA -34. Input 105 -125 or 210 - 

250V, 60cy. Outputs: For plates. 100V littered do 
at 350 ma; for relay and mike, 12V filtered do at 2.4 
A; for heaters, 12V ac at 14.25 A. With @59.75 
tech. manual. Used. excellent condition .. .D 

POWER FOR MOBILE OR MARINE RADIO 
PE -237 Vibrator Power Unit. 6, 12, or 24V de input 

mselected by switch. Outputs for standby or trans- 
it. very low potter drain standby. Transmit out- 

puts a í15V at 160 ma, 1055' at 411 ma, 6.5V at 2A. 
(ïV ate 500 ma, and 1.4 V at 450 m 

s 
Start -stop 

witch on nit, schematic pasted inside cover. 
units have spare tubes and vibrator: used its may 
have them. Shock mounted. Sturdy. heavy duty for 
continuous s waterproof gasketing and glands 
for the generous battery cables provided. $19.65 New, in ,riginal packing 
Used. excellent condition $13.95 

SCR -522A 
Transmitter, receiver. rack and case. 100 -156 
4- channel, )(MI t 

sntrolled, 
easily converted for var- 

iable tuning. Used, excellent condition. 
With schematic $24.95 

ARB RECEIVER 
Famous Navy .ARB ,CRV461511 receiver, usv -9050 
kc four bands, 6 -tube, :l microvolt sensitivity'. CW 
or MCW, SIVC or ANT.. Sharp or Broad lectivit'. 
With 28V dynamotor. A NATURAL FOR MARINE: USE 
or for adaptation to AC power supply. Used, $19.95 excellent condition. Each .p .7 .7 
Reroute control boxes Each $2.95 

SOCKET FOR S13P1 or 5BP4 
228681.2 For n gnat -based CR tubes. With leads 
attached. $1.50 Neon. Each 

B D -71 ARMY TELEPHONE SWITCHBOARD 
Magneto n ord. the simplest type, 6 trunks hoops). 
Each loops has a cord, a jack, a drop, and a 2 -way 
lever key. Has built -in ringer and head and chest set 
for operator. Ringing from 'distant end of a loup 
operates the drop. Operators phone is ected to 
loop by snapping key switch ill one direction. Snap- 
ping the key in the other direction connects the hand 
generator to the loop. Establish connection between 

t the two loops by connecting the cord of one to the jack 
of the other. Ideal for camps, motels, oil -field or tim- 
ber operation, etc. Condition; used, good. $129 5 Price is ridiculously low, ly..... . , 
Special connection offer: BD -71 d EE -8 field 
telephones, one for each trunk. only $59.85 set. 

B D -72 ARMY TELEPHONE SWITCHBOARD 
Same as BD -71 described above, except larger; for 12 
trunks. Condition used, good $19.75 Only 
Special combination offer: BD -72 with 12 EE -8, 
only $89.95 

SCR -625 MINE DETECTOR 
Portable, in sturdy .suitcase container. Detects metal- 
lic objects to a depth of approx. 6 ft. Find outboard 
motors on the bottom of resort lakes. locate under- 
ground piping, etc. P3.95 New, in original packing d 
Used, excellent condition $29.95 

DYNAMOTORS 
ATTENTION: MARINE AND 12V AIRCRAFT. Dyna- 
motor, DS -12. 12V in. 170V. 100 n 1 nut, snaps on 
back of and plugs onto the Commandos Set receivers of 
SCR -274 -N and AN /ARC -5; BC-453, BC -454. etc., and 
R -23 /ARC -5, etc. $6.95 Each 7 
EICOR TYPE: 14V in, 400V. 200 ma out, with mtg. 
rack. Brand new .$14.95 
DM -34, 12V in, 

e 
220V, 80 out, as used on the tank 

receivers BC -63 and BC -653. $2.95 Brand new .D .7 

A CATHODE -RAY HONEY 
AN /APN -4 Indicator: Uses 5CP1. Loran. convert to 
test scope, panadapter. etc. Contains extremely accur- 
ate 100 he sal to time sweeps and marker pips at 2, 
20, and 100 kc. Two parallel horizontal sweeps, ob- 
tain time differences between signals, between half - 
lower points 

péass 
-band curves, and numerous other 

scope 
circuits to try the sew- sy's eemi of'. 

FM 
Use 

(July Proc. IRE), or to tine ame 
ra 

shutters, tubes. 
Condition: used, excellent. With $39.95 schematic 

EE -8 ARMY FIELD TELEPHONE 
Sturdy. highest quality telephone at less than price 
of a better -class toy. With ringer. Requires Only two 
flashlight batteries for each phone and two wires be- 
tween each phone. Excellent condition, ased $7 95 Each [D, .7 

PLUGS YOU NEED 
PL -103 For your BC -348 receiver. Fits all mod- 
els 690 Ba, 
PL -59, 60, 61, 62, 64. For BC -375 -E o 

r BC -191 . 50c ea. 

ANTENNA MASTS 
Slast sections usen1 with the famous BC -610. Make 
as 

sectionsob1S14fi, 
ì50multiples 

51 (from tit a "top down)). 
We have a few MS-52, but when w e are sold out on 
MS -52, it doesn't platter because MS-51 fits into 
3158-53. l'ut as many MS -53's together as you please' 
this is the section that is designed to fit into itself 
for height increase, 
MP -48 Vehicular- mounting base ith ceramic insu- 
lation, spring section for flexing, fits MS -53. $3.95 Each 

10 -METER FM 
BC- 923: 27 -38.9 Inc. with 12V dynamotor. Tank com- 
munications, cations, superhet with squelch and BFC. 4 -chen- nelband switch, BUILT -IN XTAL- CONTROLLED HET- 
ERODYNE FREQ. METER UNIT with 100 -kc check points. used to set both receiver and accompanying 
transmitter to exact frequency. Very easy to tune variably: just turn a knob. Use this receiver as 

S 
act 

trey. monitor o' s mply as supersensitive FMre- 
leiver. Has built -in tspeaker, schematic past- 
ed to case. Condition: used. excellent. only.$12.50 

HEADSET SPECIAL LOW- IMPEDANCE UNIT 1714 
Convert your low- impedance headset to high -Im- 
pedance. HS -23 by switching to R14 receiver 69, 
units. New, per pair 

A SWEET OSCILLOSCOPE DEAL 
ASB -7 Radar Indicator Unit: For conversion to test 
scope or for use s modulation monitor. Has stand- ard test-scope CIt1 tube. H Cent, V Cent, Beil, Foe, 
Gain, and range selection witch. External power 
source was used. Tubes: 4 -6AC7, 3 -6146, 1 -5HP1. 
Condition: a ed, excellent. LOOK AT THIS $9.95 PRICE: ONLY .p.7 .7 

RADAR TRANSMITTERS 
ASB -7 Airborne search unit, 0 -70 miles. 515 m Ex- tena1 

power supply was used. Condition: Use1,2ex- 
r 

BC- 702 -A: 175 mc using hollow tuned lines in push - pull c" c it. Fan cools the hollow lines. forces air through them. Lengthen lines and you're on .2 meters. Including Weston meter, and at a price which justi- 
fies experimenting. $9,95 Brand . Only 

PREAMPLIFIER BUY 
External s of power supplies this compact alumi- num only 5 '54 "x21/a ", containing dual triode 
power 

case 
tube 01'81:, side the c not standing 

out from it, and all 
inside 

new, in original 
$1 29 packing, for only 

MICROPHONE BUY 
T -24: Hand -held mike, carbon, with push-to-talk switc brand new, far superior to older styles 7nL 
SPECIAL ,7 

24,000 OHM HEADSET 
P -16: Has long curd, needs no extension, ends in standard plug PL-55. Very high impedance. n. 
Brand new, SPECIAL uggi 

MISCELLANEOUS BARGAINS 

Condenser, Pyranol 2 MFD, 4000 V .. . $4.95 
(command Transmitter BC -457. brand new, 4 to 5.3 
mc. $7.95 
RA -87: Rectifier, selenium. input 95 -125V or 
190 -250V, 50/60 cy. Output 115V de. 400 ma and 
115V ac. 4.35 A. Used. excellent 
CD -307: Extension cord. 6 to 8 feet long, for head- 
sets HS -23. HS -33 etc. PL -55 on one end, 6ra,, 
JR -46 on other end. Brand new x.77 

ANB Receiver: Low -impedance, magnetic type, use as 
under-pillow speaker. 39c each ach 

AII shipments F.O.B. Chicago or Los Angeles. 20% Deposif required on all orders. Minimum order accepted $5.00. 
California and Illinois residents. please add regylar state sales tax to your remittance. 

ARROW SALES, INC. 
Main Office North Side Branch 

1712 -1 -1 South Michigan Avenue 1802 North Humboldt Blvd. 
Chicago ,i, Illinois Chicago 

West Coast Branch: 1260 South Alvarado, Los Angeles, Calif. 
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GE GL434A similar to 7C29 TRIODE 
useable maxinpt 110 mc's UP to 1200 
Watts input, UP to 600W output. 3 
Terminal Grid & C.T. filament, forced 
air Cooling 75- 200CFM, Ef 10-11V 
Dsgn for RADAR /BC -677 operated 
215mc's /12KV /310ma inpt TAB" 
SPECIAL .$7.95 
REL36ACORN similar 6J4 ... 1.98 
9LP7 MAGNETIC DEFL &FOCUS 
Suitable for TELEVISION .... $3.98 

"TAB" STANDARD & "JAN" TUBES 
0A40 $1.04 
024 .85 
1B3GT. . . 2.00 
1B21/471 2.95 
1B24 2.95 
1B27 3.95 
1D5GP 1.25 
1G6GT. . .85 
1E7GT 1.39 

1LC6 1.05 
1L114 1.05 
ILN5 1.05 
1P5GT.. 
1P24 2.95 
1114/1294 1.00 
2AP1A.. . 2.85 
2A3 1.04 
2C26 .5 
2C34/RK34 5 
2C40/446A .81 
2C43 2.98 
2D21 1.49 
2E22 
E25/HY65 2.95 

2.721/725 12.95 
2J26 12.95 
2 .730 18.50 
2J31 

16.95 

2J34 18.95 
2 ,142/700 29.95 
2 .149 29.95 
2 .155 
2J61A 
2K25 
21(28 
2K29 
2V3G 
2X2 
3M 

39.95 
9.95 
7.00 
6.95 
1.05 
.54 
.70 

3ß7/1291 .95 
3B24 1.27 
3BP1 1.49 
3BP1A.. . 2.95 
3C23 4.95 
3D6/1299 .85 
3E29/829B 3.85 
3FP7 3.98 
3JP12 2.95 
384 .69 
4.147 39.95 
5AP1 475 
5BP1/5GP1 1.95 

5CP1 
3.95 

5D21 19.00 

5HP1 4.95 
5R4G 1.25 
5T4 1.25 
5U4G .53 
5V4 .87 

.87 5W4 
3 .38 

5Z4 .88 
6AB7 .98 
6A07 .81 
6AG5 .89 
6AG7 1.05 
6AJ5 .98 
6AK5 .81 
6AL5 

1. 
6B8G 1.05 
6C4 .49 
6C5 .54 

6C8G 1.05 

6D6 1.59 
6E5 .71 
6F6/163 .69 
6F8 1.04 

6G6G 
U5. 

.86 
6H6GT. .54 
6116 

5.95 
6.15 .53 

6J .70 
6K5GT. .86 
6K6GT. . .54 
6K7 .70 
6K8 .86 

6L6G 1.04 
6L7 .85 
6N7 .85 

6S7... 5 .87 
OSA7GT. .54 
6SC7 .71 
6SF5 .60 
6SG7 .71 
6S117 .70 
6SJ7 .72 
6SJ7GT. . .58 
6SK7 .58 
6SL7 .85 

6SQ7 
GT . .75 

.54 
6SS7 .71 

6U7GT .58 
6X4 .53 
6X5 .85 
6Y6G .87 
6Z4/84 .69 
6Z7GT. . . 1.23 
7BP7/1813 3.95 
7C29/434 7.95 
7C4/1203 .98 
9JP1 3.95 
9JP12 4.50 
9LP7 4.35 
10Y .60 

12ÁH7GT .87 
12AR7 .95 
12DP7. . . 14.75 
12GP7 14.75 
12SA7GT . .58 
12SG7 .65 
12S117 .71 
1281(7. .58 

.58 
12X3 .90 

24G/3C24 
1.68 

25Z5 .59 
35L6GT. . . .72 
35Z5GT. . . .54 
REL36/6J4 1.98 
37 

.65 
50L6GT .70 
HY65/2E25 2.95 
80 .52 
11726 1.10 
205B/ V T2. 1.98 
211 .89 
215A 2.65 
2X215 7.95 
250TH.. _19.49 
250TL. . . .19.49 
304TH . . . . 5.95 
304TL . . . . 1.98 
307A/RX95 4.25 
388 1.08 
393 5.95 
450TH - 

6C21 24.90 
450TL . . . 29.95 
527/1000S 11:95 
631P1/SN4 3.95 
632A 8.95 
701A 3.95 
702A 3.49 
703A 4.90 
704A 1.75 
705A 2.25 
707B/2K28 6.95 
710A/8011. 2.75 
717A 1.49 
722/287A 9.95 
723AB 5.50 
726A 6.95 
802 

7.95 
804 9.75 
805 4.50 
807 1.24 
808 

0 6.95 
811 2.20 
813 6.95 
814 2.98 
815 

1.15 
826 .72 
828...: 10.00 
829B/3E29 3.95 

836 1.12 
837 2.25 
W L632A . 12.95 
845 4.75 
860 2.49 
864 .67 
865 100 
866A 1.35 

868 $1.85 
872A 2.45 
884 .89 
918 /CE1C 1.49 
922 1.49 

.75 
3.95 
.63 
.63 
.63 
.45 
.63 

923 
931A 
954 
955 
956 
957 
958A 
991. 
1613/6F6X. .59 
1614/6L6X 1.50 
1616 1.39 
1619 
1622 
1624 
1625 
1626 
1629 
1635 
1641 

2051 
7193 
8005 
8012 
8013A 

só01 
9002 
9003 
9004 
9006 - 
C6J 

1.69 
.98 
.45 
.45 
.58 

1.9e 
.75 
.88 
.88 
.38 

4.70 
4.70 
3.95 
3.49 
.49 
.59 
.49 
.49 

4.95 
CE206 3.95 
CE215... 5.95 
CK1005 .35 
F127A 18.00 
FG104 14.95 
FG105 11.95 
F0166 49.00 
T200 12.00 
VR90 /0ß3 .74 
V3192 .39 
VR105 .74 
VR150 .90 
WL468 9.95 
WL530 49.50 
WL531 9.95 
W L619 20.00 
UX6653 2.95 
TUNGAR* 
20X672 * 2.95 
199698* 2.95 
289881 * 2.50 
MAZDA PL** 
49 * *BOx 10 .60 
64 ** .07 
S6/T4* * .14 
100W /20V ** .25 
313/28V * *. .10 
323/3V* * .10 
Aviation Lgts 
C1249/12V 
G4-25 for 1.00 
Sealed Beam 
4522/250W 1.49 
4560/600W 3.50 
NEON BULBS 
NE2- 

100 ty 4.50 
NE16/991. .25 
NE51 /- 

NE20 .08 
Qty100- 

NE20 6.00 
SOCKETS for 
2X2HV .30 
705/715 .69 

807 3/304T 
.90 

813 .69 
829/832 .25 
866 .24 
872/211 .49 
ACORN 

5 for 1.00 
Diheptal .69 
Maginal .69 
Loktal 

49SSL. . .24 
Octal 7888. .06 
Octal 49858 .15 
Min 59500. .12 
Min & 

Shield. .25 
TUBES GTD 
except open FU. 
& breakage 
Write Qty Price 

PRICES SUBJECT TO CHANGE 

'TAB" MONEY +BACK GUARANTEE. $3 MIN. ORDER F.O.B. N.Y.0 
ADD SHIPPING CHARGES & 25% DEPOSIT $3 MIN. ORDER 

W02 -7236 

"TAB" DEPT. IO RN 
SIX CHURCH ST. NEW YORK, N.Y. 
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Signal Generator 
(Continued from page 47) 

frequencies appear in bold face type. 
These frequencies are so designated 
because they are particularly adapted 
for specialized uses. For example - 
1800 kc. may be used to peak the low 
end of a police band receiver and the 
6000 kc. utilized to align the high end. 
The 5000 and 10,000 kc. are frequen- 
cies of the WWV, standard frequency 
transmissions against which a 1 mc. 
crystal can be adjusted for zero beat. 
Then; the harmonics of 1 kc. are use- 
ful as markers. The 16,000 kc. can be 
used to peak the high end of a s.w. 
broadcast band receiver while the 6000 
kc. can be used at the low end. 

A 3 -30 µµfd. ceramic trimmer is 
provided from grid to ground for fre- 
quency adjustment on each crystal. 
The more capacity in the grid circuit 
the lower the frequency of the crystal 
oscillator. 

The output attenuator for the signal 
generator is a 500 -ohm wirewound 
potentiometer. 

In wiring the signal generator no 
particular precautions need be taken. 
It may be necessary, however, to pro- 
vide additional capacity in the crystal 
oscillator anode circuit (condenser CT) 

because the crystal must look into a 
capacitive load for a grid -to -plate con- 
nected Pierce oscillator. A capacity of 
from 50 to 100 µµfd. should be sufficient 
for C7. 

An alternative oscillator circuit 

Details of sub -assembly construction. 

Harmonic 455 kc. 600 hc. 1000 kc. 1600 kc. 
2 910 1200 2000 3200 
3 1365 1800 3000 4800 
4 1820 2400 4000 6400 
5 2275 3000 5000 8000 
6 2730 3600, 6000 9600 
7 3185 4200 7000 11,200 
8 3640 4800 8000 12,800 
9 4095 5400 9000 14,400 

10 4550 6000 10.000 16.000 

Table 1. Tabulation of fundamentals 
and all the harmonic frequencies obtain- 
able from this home -built test instrument. 

wherein the crystal can be grounded 
is shown in Fig. 1B. 

The two photographs of the signal 
generator show the unit as built by the 
author. Any, variation of the layout is 
permissible however in order to adapt 
the instrument to the requirements of 

Under chassis view of signal generator shows position of crystals and other components. 
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NEW 
SERIES 16 

SUPER DE LUXE 

AM-FM 
CHASSIS 

30 DAYS TRIAL 

Here is the last word in radio 
engineering ... a powerful, world - 

ranging, magnificently -toned radio that 
is unsurpassed for performance selectivity, 
sensitivity, and advanced enginee-ilg features. Uses 
these latest -type tubes, rectifier and tuning indicator: 
three 7A7, three 7A4, two 7C5, one 7A6, one 7Q7, one 6PÁ6, 
one 6BE6, one 6C4, one 6AL5, one 5U4, one 6U5. Comes com- 
plete with satin stripe copper finish front panel attach , Magna - 
Tenna Loop Aerial and giant 14! " Electro- Dynamic Par.asonic Speaker. 
Requires only a few minutes to nstall, plug in and play. LOW FACTORY 
PRICES ... EASY TERMS .. - 30 DAYS TRIAL. Sen_ TODAY for FREE 1949 
Midwest Radio Catalog of separe te Chassis and beautiful Console and Table models. 

A Complete Line of FINE RADIOS and RADIO- 
PHONOGRAPHS ... Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in COMPLETE CONSOLES lace this... 

Beautiful 
SYMPHONY GRAND 

AM-FM Radio -Phonograph with 
TELEVISION Audio Switch -Over 
and NEW Intermix AUTOMATIC 

RECORD CHANGER 
A Magrmicent musical instrument and 
a masterpiece of cabinet design -the 
finest M dwest Radio in 29 years of 
manufac tire. Offers world- ranging ra- 
dio reception and newest automatic 
Intermix Record Changing Phonograph. 
Uses Sers 16 Super DeLuxe AM -FM 
Chassis. Giant 143,4" Panasonic Speak- 
er; Tri -5 .agnadyne Coil System; Built - 
In Loop Antenna. Other luxurious con - 
tole and able model cabinets available 
with Set s 16, 12, and 8 chassis -on 
Easy Trans and 30 Days Free Trial. 

BUY DIRECT FROM FACTORY and SAVE! 

MIDWEST RADIO & TELEVISION CORP. 
Dept. 373 909 Broadway, CINCINNATI 2, OHIO 

October, 1948 

OUTSTANDING`':: 

FEATURES 

Including the 
Exclusive Midwest 

FLASH- O -MATIC 
Volume and Band Indication 

TELEVISION 

Audio Switch-Over 

FIDEL-A-STAT 

Color -Ray Tone Selection 

TRI -MAGNADYNE 
Coil System 

...Plus NO -DRIFT FM 

and many other features 

FILL IN COUPON AND MAIL TODAY OR JUST 
SEND NAME AND ADDRESS ON le POSTCARD 

MIDWEST RADIO & TELEVISION CORP. 
Dept. 373, 909 Broadway, Cincinnati 2, Ohio 

Please send me your new FREE 1949 Catnlop.,PLEASE PRINT 

NAME 

ADDRESS 

CITY ZONE STATE 
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Backed by Years of Engineering Skill and Craftsmanship! 

<0> 
Model 7V -7M 

Grey Metal Cabinet 

Now! First at Newark! 

NATIONAL TELEVISION 

Also available in handsome mahogany 

cabinet, Model TV -714 complete 199.50 

BRIGHTER: 4000 volt picture tube, auto- 
matic gain control. 

STEADIER: extra stable synchronizing 
circuit locks picture in place permanently. 
No retuning. 

CLEARER: 37 me IF minimizes interfer- 
ence, special double -tuned RF bandpass 
circuits, 2 speakers, hum -free power. 

Everything you've waited for in Television rushed 
straight from the testing labs to NEWARK... 11 

outstanding features) Dual speaker FM sound. 
Revolutionary automatic station selector incor- 
porating coil switching, with separate high -Q 
tuned circuits for each of the 13 channels. 21 

tubes (including 3 rectifiers) plus 7" picture 
tube. For 115 VAC. 

Send for your latest Newark Radio 
Buying Guide! A value -packed listing of 20,000 
essentials in standard brand communications 
equipment for professionals and amateurs. 

Newark Electric Company, Inc., Dept. 2 

242 West 55th Sheet, New York, N. Y. 

Please send me the FREE Newark Buying Guide of tine ratio equipment. 

Name 

Address 

City Zone State 

3 GREAT STORES! Uptown at 115 West 45th Street 
and Downtown at 212 Fulton Street in NEW YORK 
323 West Madison Street in the heart of CHICAGO 

MAIL ORDER DIVISIONS: 242 West 55th St., N. Y.19 

and 323 West Madison Street, Chicago 6, Illinois 

CUTS MACHINE 

SCREWS without 
damaging threads! 

$395 

SHE ARITE 
Amazing new AMP "SHEARITE" hand tool 

shears machine screws right ofl! No burrs, no smashed threads! 
For #10 -32, 8 -32, 6 -32 and 4 -40 screws -brass or steel. Cuts and 
strips electrical wire too, sizes 22 -10. Only 83.95 complete, postpaid. 

RICHARD RENNER ASSOCIATES, Dept. -RN 
315 South 15th Street, Philadelphia 2, Pa. 
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AUTOMATIC M -86 

AUTO RADIO 
Six Tube Superheterodyne 
Three Gang Condenser 
Powerful, Long- Distance Reception 
Fits All Cars, Easy Installation $27 eÁ7 Mounting Brackets Included. Net Li .77 

MAIL US YOUR ORDERS 

All orders filled within 24 hours 

Illustrated parts list on request 

Sylvania and Cunningham tubes 50% off list 

Fifth a+ Commerce 

Wholesale 
Electronics 

Fort Worth, Texas 

the individual builder who may re- 
quire a different size or shape cabinet. 

In order to simplify the construc- 
tion the rotary switch may be elimi- 
nated and a single socket mounted on 
the panel instead. Thus, any crystal 
can be connected into the circuit as 
needed. 

No external audio modulation was 
incorporated in this unit as enough 
hum modulation was present to give 
an audible signal. A simple modulator 
can be made with a neon type re- 
laxation oscillator connected as shown 
in the circuit diagram of Fig. 1C. 

Crystals suitable for use in this in- 
strument are available on the surplus 
market at low cost. The type of crys- 
tal to be used in the unit will, of 
course, determine the type of crystal 
sockets which will be needed. Where a 
variety of crystal holders are avail- 
able, several sockets to fit the differ- 
ent types of holders can be wired in 
parallel in order to increase the ver- 
satility of the signal generator. 

PLUG -IN PAD 
THERE are frequent applications in i audio input equipment in broadcast 
stations and in recording equipment, 
which demand a pad which is quickly 
changeable, yet is not changed fre- 
quently enough to justify the expense 
of a variable pad. In such cases the sys- 
tem described here can sometimes be 
used to advantage. 

The line is opened at the place where 
the pad is to be inserted and terminated 
on four terminals of an ordinary octal 
tube socket. Then a series of pads are 
built tip as shown in the illustration, in 
the shells of old metal tubes. They may 
be made in whatever values the particu- 
lar application calls for, and changed 
in a matter of seconds simply by plug- 
ging in the one needed at the moment. 

The pads are easily constructed. The 
four indentations at the base of the 
tube are bent out and the base re- 
moved. Then the glass seal is smashed 
and the insides cleaned out. The pad is 
built up on the base, carefully insu- 
lated, then the shell of the tube is re- 
assembled. The pad is then labeled, 
and it is a good idea to stick the label 
over the old tube type markings to pre- 
vent it from accidentally being inserted 
as a tube. A little Scotch tape over the 
label will insure its staying put. A con- 
venient rack can be built to hold the 
whole series of pads ready for instant 
selection and use C H W 

Two views of the plug -in attenuation pads. 
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RADIO -ELECTRONIC ENGINEERING is published each 
month as a special edition in a limited number of copies of 
RADIO & TELEVISION NEWS, by the Ziff -Davis Publishing 
Company, 185 N. Wabash Avenue, Chicago 1, Illinois. 

VOLUME 11, NUMBER 4, Copyright, 1948, Ziff -Davis Publishing Company 

COVER PHOTO -Courtesy of Allen B. DuMont Labs., Inc. 

New DuMont Master Control equipment installed in DuMont network 
station WTTG, Washington, D.C. This equipment serves as the nerve center 
for the broadcasting operation, provides synchronizing signal facilities for 
all studios, and serves as a terminating point for the picture signals from 
the live -talent and film studios and remote and incoming network programs. 
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H. F. Heating of GRANULATED 

DIELECTRICS 
By R. A. WHITEMAN 

Consulting Engineer 

THE heating of granulated dielec- 
trics has attained practical impor- 
tance recently in mass production 

processes. This, of course, includes 
resistance heating, steam heating and 
high- frequency heating. In the proc- 
esses using aluminum, silicon and mag- 
nesium oxides, many drying methods 
have used indirect electrical resistance 
heating. However, with dielectrics such 
as the thermoplastic and thermosetting 
groups, both resistance and steam heat- 
ing have been used for preheating as 
well as mold heating for injection and 
compression molding. Since electrical 
resistance and steam heating methods 
depend upon the conduction of the heat 
energy from the outer surface to the 
inner structure of the granular par- 
ticles, the speed of heating as well as 
the uniformity of heating cannot com- 
pare with the results obtained using 
high- frequency heating. On a cost 
basis, however, the high- frequency 
method is generally more expensive 
when initial installation costs are con- 
sidered and cheaper when unit operat- 
ing costs are the basis of comparison. 
This fact simply means that the total 
costs for a particular application must 
be carefully considered for each method 
before a definite comparison can be 
made to justify any one of the available 
heating methods. 

A typical example will illustrate how 
the high- frequency heating method can 
be economically justified when applied 
to granulated dielectrics. Such thermo- 
setting or thermoplastic dielectrics 
facilitate continuous production and 
therefore the ultimate speed of produc- 
tion depends upon the maximum me- 
chanical speed of the molding machine 
and the speed of the heating cycle. A 
continuous feed of the plastic material 
eliminates many time consuming opera- 
tions, permitting a considerable pickup 
in production speed with a decreased 
heating cycle. By installing a high - 
frequency generator so that the granu- 
lated plastic could be preheated during 
the continuous feed process the heating 
cycle within the mold could be decreased 
approximately 20 per -cent. The speed 
of the molding machine was increased 

Typical granulated plastics 
that can be continuously 
heated by means of high 
frequencies. Dark material 
is acetobutyrate and the 
light is cellulose acetate. 

A discussion of such factors as frequency, voltage, 
power and cost in applying h.f. heating to dielectrics. 

20 per -cent, thereby increasing produc- 
tion by the same percentage. This limit 
of 20 per -cent was not a characteristic 
of the preheating method used, but ac- 
tually the limitation was the maximum 
safe speed of the molding machines. 

The key to the success of this opera- 
tion was the technique of applying the 
high- frequency energy to the moving 
granulkted thermosetting material. A 
sketch of the heating electrodes, Fig. 5, 

provided the basic approach to this type 
of problem. 

A number of very important ques- 
tions generally arise when considering 
the high -frequency heating of dielectric 
material. They are the selection of 
operating frequency, the h.f. voltage 
to apply to the capacitor electrodes, the 
power required to preheat one pound 
of material per minute and finally the 
approximate cost of the dielectric -heat- 
ing unit to do this job or a multiple of 
this quantity. The factors influencing 
the answers to these questions will be 
included in this article. 

Before such a system can be con- 
structed and applied, it is necessary 
to have a clear understanding of the 
principles involved with adequate ex- 
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perimental h.f. data relating to the 
dielectric as a function of frequency. 
It is only with this understanding and 
information available that a satisfac- 
tory selection of power, frequency, and 
coupling circuit can be made for the 
particular heating problem at hand. 
This fact applies whether the high - 
frequency energy is used for the heat- 
ing of plastics or the drying of 
dielectric material. 

The fundamental relations of h.f. 
dielectric heating depend upon the 
theory that nonmetallic solid materials 
have few free electrons and the effect 
of the electric fields on the dielectric 
molecules becomes very important. 
These fields cause a definite displace- 
ment of the electrons with respect to 
the nucleus of the atoms and also a 
displacement of the atoms within the 
molecules. These displacements have 
translational as well as rotational com- 
ponents and are most important in the 
range of frequencies used for radio - 
frequency heating. As the electric com- 
ponents of the molecules are rotated 
to line up with the electric field a 
displacement of charge within the ma- 
terial takes place. As a result of this 
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Fig. 1. A typical curve of a vs. frequency showing how the 
dielectric constant decreases with an increase of frequency. 
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RP 
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Fig. 2. Circuit of dielectric heating 
showing relative position of equiv- 
alent series or parallel resistance. 

Rp 

Fig. 3. A useful method of attempting 
to obtain an impedance match between 
a power oscillator and a dielectric load. 

effect, the displacement current in the 
circuit is greater due to the presence 
of the dielectric than that occurring 
due to free space. The ratio of the 
former to the latter displacement cur- 
rent for a given electric -field intensity 
is defined as the dielectric constant of 
the material. 

As the molecular configuration 
changes due to an applied electric field, 
the molecules are acted upon by the 
fields of the adjacent molecules. This 
action imparts kinetic energy to the 

.4 

m 
<n o 
U3 
aU 

ó 

thermal motion with an accompanying 
temperature rise of the material. Since 
the increase in molecular- kinetic energy 
must be derived from the impressed 
electric field, an equivalent displace- 
ment current must flow into the ma- 
terial. This simply means that some 
of the current flowing into the material 
must be in phase with the voltage im- 
pressed on the material. 

From this point of view, the power 
delivered to a one- centimeter cube when 
the electric field intensity of E volts 
per centimeter is impressed on the 
cube is: 
P =E2a (1) 
where e is the effective conductivity 
of the centimeter cube. In the case of 
a dielectric, the conductivity is gener- 
ally a complicated function of fre- 
quency and not a constant. 

In applications, where the conduc- 
tivity and therefore the power factor 
p is very small, the expression for 
conductivity may be expressed as : 

o= 2rrfsp (2) 
where s is the dielectric constant at the 
operating frequency f. By substituting 
Eqt. (2) in Eqt. (1), the expression 
for the power dissipated in a centimeter 
cube becomes : 

P =2 f eE7p (3) 
It has been implied but not specifi- 

cally stated in this article that the 
capacitance of the load circuit increases 

Fig. 4. Curves showing the approximate requirements for dielectric heating and in- 
sulating materials. Curve 1 is for dielectric heating and 2 for insulating material. 
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due to the insertion of the dielectric 
medium between the conducting plates. 
From this property of the dielectric 
material, it follows that the charge on 
the conducting plates is greater for a 
given steady voltage than without the 
dielectric material. Furthermore, this 
charge cannot be instantly recovered 
and produces a loss similar to the hys- 
teresis loss of magnetic materials. This 
loss is referred to as the dielectric loss 
and is expressed in a number of dif- 
ferent ways. One quantity which is a 
measure of this loss is the power factor, 
while another is the loss factor which 
is generally defined as the energy loss 
per cycle per voltage gradient squared 
per unit of volume, and also as the 
product of the dissipation factor and 
the dielectric constant, and finally, as 
the imaginary part of the complex die- 
lectric constant. 

The effect of frequency upon the 
dielectric constant or factor is very 
important, as may be observed by re- 
ferring to the experimental results in 
Fig. 1. These results are best explained 
with the aid of the concept of polariz- 
ability. The concept of polarizability 
is as fundamental to dielectric theory 
as that of free electrons to the theory 
of electrical conduction. 

There are a number of subdivisions 
of the theory of polarization as it is 
applied to the molecular structure of 
any dielectric material. There is an 
electronic polarization due to the dis- 
placement of electrons with respect to 
the positive nuclei within the atom; an 
atomic polarization due to the displace- 
ment of the atoms with respect to the 
other atoms within the molecule; dipole 
polarization due to the dielectric mo- 
ment of the molecule within an electric 
field; and in a few cases an ionic 
polarization produced by the accumula- 
tion of free ions at the faces between 
dielectric materials having different 
dielectric constants. 

If the electric field is reversed with 
sufficient rapidity to make the time of 
the reversal less than that required by 
some of the types of polarization, com- 
plete polarization will not be possible 
and a reduction in the dielectric con- 
stant will result. This phenomenon 
causes the dielectric polarization and 
dielectric constant to decrease as the 
frequency of the applied field increases. 

Simple experiments applied in a qual- 
itative manner to dielectrics indicate 
very clearly that the charging or dis- 
charging may be classified into two 
groups - one in which the charging or 
discharging occurs almost instantan- 
eously and the second in which a very 
noticeable time interval is required in 
order to complete the charging or polar- 
izing process. These two different types 
of polarization shall be classified as 
instantaneous and absorptive. 
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By referring to Fig. 1 it may be 
observed that the dielectric constant 
has its maximum value at the low - 
frequency end of the spectrum. This 
value is called the static or zero -fre- 
quency dielectric constant. Under this 
condition, all of the polarizations have 
time to form and affect the electric field 
to their maximum amount. With an 
increase in frequency, however, there 
is insufficient time for all types of 
polarizations to become complete and 
the dielectric constant a necessarily de- 
creases and attains an approximately 
constant value in the upper radio - 
frequency spectrum. 

The foregoing theory of polarization 
indicates that the equilibrium positions 
of the electric charges within the atoms 
and molecules are determined by the 
equilibrium forces. Furthermore the 
electric charges do not revert instantly 
to their initial position, thereby causing 
some of the potential energy of the 
charges to appear as heat. 

An expression for the heat developed 
in a dielectric by the application of an 
alternating electric field may be derived 
with the aid of the equivalent circuit 
of the load capacitor. This equivalent 
circuit is shown in Fig. 2. The load 
capacitor with the dielectric material 
between the plates may be considered 
as a capacitance with either a series 
resistance Rs or a parallel resistance 
R. These resistances may be computed 
algebraically by: 

cose 
R8 

_ 
C (4) 

1 

RP C cos 
(5) 

where: 
cos 9 = power factor = p 

C = capacitance of load 
V = applied voltage 

Using the concept of the effective 
series resistance, the power dissipated 
in the capacitor may be determined by 
considering a vector diagram of voltage 
and current where I is the current 
vector, V the voltage and R the total 
resistance. The power dissipated in the 
total resistance R may be expressed as: 
P= 'CV' cos 0 sin e (6) 

If the effective resistance of the ca- 
pacitor plates may be neglected, then 
the quantity R reduces to the resist- 
ance Rs. 

Eqt. (6) may be modified in order 
to obtain a slightly different point of 
view of the phenomenon of dielectric 
heating. This may be accomplished by 
considering the effective resistance in 
parallel instead of in series with the 
capacitive load. The numerical value 
of the power absorbed by the dielectric 
becomes: 

P = m C V= cos 0 (6') 

and is the same relation obtained by 
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computing the power absorbed by the 
equivalent series resistance R8. It is 
from this equation that the formula for 
power absorption may be derived for 
plane parallel electrodes. The result of 
this derivation is: 

W=0.55ef `d )2 10-"cose . (7) 

where: 
W = power in watts per cc. 

e = dielectric constant 
cos B = power factor 

f = frequency in c.p.s. 
Vid = voltage gradient in volts per cm. 

Eqt. (6) may be evaluated numeri- 
cally for any electrode shape whose 
capacitance may be either calculated or 
measured. In general, the heating effect 
will be uniform only where the electric 
field is uniform. 

Eqts. (6) and (7) clearly indicate 
that the magnitude of the power dis- 
sipated is dependent upon the following 
parameters; (a) the geometrical con- 
figuration of the load; (b) the high - 
frequency electrical properties of the 
dielectric load and (c) the character- 
istics of the high- frequency generator. 

The factor C in Eqt. (6) shows the 
dependency of the heating upon the 
load geometry. Eqt. (7) was derived 
for the plane electrodes and includes 
the dielectric constant and power factor 
which are, of course, high- frequency 
electrical properties of the dielectric 
load. It is important to note that both 
equations contain voltage and frequency 
which are determined by the high - 
frequency generator. 

From a superficial observation of 
Eqt. (7) one might reason that an in- 
crease in frequency will permit a lower 
voltage to accomplish an equivalent 
heating or that the time of heating 
varies inversely with the frequency if 
the voltage is maintained constant. It 
would then appear that any higher fre- 
quency would gain these advantages for 
industrial dielectric heating. These 

LINEN BASE PHENOLIC HOPPER 

-H. F. LEAD 
RUBBER 
SPACER 

OUTER GLASS 
CYLINDER 

INNER GLASS 
CYLINDER 

COPPER FOIL 
ELECTRODES 

RUBBER 
SPACER 

GLASS FUNNEL 

TO MOLD FEED 

Fig. 5. Fixture for continuous heating 
of granulated dielectrics showing 
the position of the high frequency 
leads between the glass cylinders. 

conclusions are not generally correct, 
since the remaining terms in the heat 
equation are not independent of fre- 
quency. Furthermore an increase in 
the frequency may cause serious limi- 
tations due to the shorter wavelength 
obtained. 

Eqts. (5), (6), and (7) have para- 
meters which are functions of fre- 
quency and therefore introduce a more 
involved relation between heating and 
frequency than that originally men- 
tioned. The dielectric constant as well 
as the power factor are involved func- 
tions of frequency and therefore their 
product, which is the loss factor of the 
dielectric material, must also be a 
corresponding function of frequency. 
These quantities have been plotted as 
graphs in Fig. 4 where the parameters 
have been plotted along the ordinate 
and frequency along the abscissa. Al- 

Fig. 6. Fixture used for obtaining Q -meter measurements showing short leads. 

E N G I N E E R I N G D E P T. 5 

www.americanradiohistory.com

www.americanradiohistory.com


E=1 

E=3 

10 20 30 40 50 60 70 
FREQUENCY IN MEGACYCLES 

Fig. 7. Maximum permissible electrode length allowing ten per -cent voltage 
variation as a function of frequency. 
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Fig. 8. Equivalent series circuit of the 
sum of air and dielectric capacitors in 
a mass of granulated dielectric material. 

though variations of the loss factor due 
to frequency seldom require a choice 
of a particular frequency to increase 
the heating effect, large differences in 
loss factor for different materials may 
require higher frequencies to heat the 
"low- loss" material. 

A parallel resonant circuit with an 
imperfect condenser tuned to resonance 
presents an impedance approximately 
equal to 11w C cos B. This impedance 
may be considered as the equivalent 

parallel resistance of the parallel reson- 
ant circuit since the impedance of an 
ideal inductance and capacitance in 
parallel at resonance is infinite. Then 
the value of R9 may be equated as in 
Eqt. (5). 

The graphs plotted in Fig. 9 are for 
Eqt. (5) with the power factor as a 

parameter and a load capacitance of 
300 micromicrofarads. The load im- 
pedance, evidently, varies inversely 
with the frequency. 

It is important to realize that the 
transfer of power as well as the voltage 
drop across the dielectric load neces- 
sary for heating purposes depends 
upon the impedance match between 
the output of the oscillator and the 
load circuit. From Eqt. (5), it is evi- 
dent that an increase in frequency will 
reduce the load impedance and conse- 
quently a lower voltage will exist across 
the load. Assuming special adjust- 
ments of the circuit parameters have 

Fig. 9. Dielectric load impedance with a capacitive branch of 300 
micromicrofarads. Actual operating point on these curves was point P. 
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not been made, it is known that the 
power transfer to the load will de- 
crease. Therefore the voltage may not 
be maintained constant across a load 
to shorten the heating cycle as the 
frequency is increased unless special 
methods are applied to maintain the 
impedance match. If the oscillator has 
an output impedance of 1800 ohms and 
the load is to be coupled to the oscil- 
lator with a high Q circuit, Fig. 9 

shows that an impedance transforming 
network is required if the operating 
frequency is below or above 3.1 mc. 
when the power factor is 0.10. 

Assuming that a ten per -cent voltage 
variation may be tolerated along the 
greater dimension of the rectangular 
electrode, the maximum permissible 
electrode length may be obtained from 
Fig. 7 with the frequency plotted as 
the independent variable. The oscil- 
lator output should be connected to the 
mid -point of the shorter edge of the 
rectangular electrode in order to apply 
the results obtained from the graphs 
of Fig. '7. 

In order to obtain numerical values 
of the dielectric parameters required 
for design purposes, the granulated 
material was measured from 1 to 50 
megacycles with the aid of a Q meter 
and a special fixture shown in Fig. 6. 

This fixture consists of two sheets of 
high quality glass with Mycalex ends 
and base. The two electrodes of alu- 
minum foil were cemented to the inner 
sides of the glass plates with external 
leads connected. The leads were made 
as short as possible for the Q meter 
measurements. To make these measure- 
ments, a coil was selected which would 
resonate with the fixture and Q meter 
capacitor and connected to the induc- 
tance terminals of the instrument. The 
fixture was then connected to the ca- 
pacitance terminals without the gran- 
ular dielectric material. For a specified 
frequency setting, such as 1 mc., the 
capacitor C was adjusted to give a max- 
imum deflection of the output meter 
and the corresponding values of Q and 
C were recorded. This provides Q 
equal to Q,, or the value of Q for the 
empty fixture. Likewise the correspond- 
ing value of C is C, 

The granular dielectric material was 
then placed in the fixture and the new 
values of Q and C were recorded as 
Q2 and C2 respectively. These measure- 
ments were repeated for a number of 
frequencies in the frequency scale from 
1 to 50 mc. 

From these measurements, the di- 
electric constant of the granular dielec- 
tric was computed by using the for- 
mula : 

e =11.3 
A (C, -C2) (8) 

where d is the distance in centimeters 
(Continued on page 31) 
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Controlled Volta 

By SAMUEL FREEDMAN 
Description of a new circuit which eliminates rather 
than limits 1 If during FM reception, and vice versa. 

THE controlled voltage divider pro - 
duces a voltage output which 
depends only upon the ratio of 

two separate voltages applied to the 
input, no matter what their actual 
value may be. It suggests a large num- 
ber of useful applications including 
the following: 

1. To provide a means of comparing 
the amplitude or frequency of two dif- 
ferent signals. 

2. To provide a means of comparing 
the amplitude or frequency of one sig- 
nal to the average value of another 
signal. 

3. To provide a means of comparing 
the average value or frequency of two 
signals. 

4. When employed in connection with 
a frequency discriminator, i.e. any pair 
of circuits tuned to two slightly dif- 
ferent frequencies, it will eliminate or 
remove all or practically all amplitude 
interference and distortion as well as 
provide a.v.c. during reception of fre- 
quency modulated signals. 

5. If employed in connection with a 
pair of tuned circuits tuned to the same 
frequency, it will eliminate or remove 
all or practically all frequency inter- 
ference and distortion and provide a.v.c. 
during reception of amplitude modu- 
lated signals. 

6. If employed in connection with a 
twin amplitude modulated oscillator, it 
will provide a means of comparing the 
values of two d.c. voltages or the values 
of two signals changing on a wide 
range of frequencies. 

7. It may be used on low frequencies, 
including power frequencies such as 60 
cycles per second, by substituting low 
frequency or common power line trans- 
formers in lieu of tuned radio circuits. 
This will permit comparison of currents 
or voltages between different power 
lines, loads, sources or phases. 

8. It has innumerable possibilities in 
both the fields of radio -electronics and 
electrical power where the values are 
otherwise too great or, conversely, too 
small for convenient handling or deter- 
mination but where ratio determina- 
tions are convenient. 
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This is accomplished by means of 
two vacuum tubes V, and V, in Fig. 1A. 
These tubes are connected in series, 
the cathode K, of V, connected to the 
plate P, of V, while the cathode K, of 
V, is connected with the negative side 
of a d.c. source and the plate P_ of V, 
is connected with the positive side of 
the same source. B, and B, in this ex- 
ample are batteries or some other d.c. 
source to give the proper negative bias 
to the grids G, and G_ of the tubes. The 
input voltages EI, and EI_ are applied 
to the grids as shown, provided that a 
d.c. connection exists between the d.c. 
sources B, and B_ and the grids, to trans- 
mit to the grids the voltage of the d.c. 
sources B, and B,. These connections are 
indicated with dotted lines in Fig. 1A. 

Each of the triodes has the grid kept 
by the battery B at the cutoff voltage. 
If the tube has a sharp cutoff and a 
constant µ, the current crossing the 
tube will be nearly proportional to the 
voltage V applied to the grid above 
cutoff. It will depend also upon the 
plate voltage as shown in Fig. 2A which 
is a typical family of characteristic 
curves for a sharp cutoff triode. 

However, in the case of Fig. 1A, the 
current must be the same in both tubes 
because they are connected in series. 
Then, the voltage of the junction P, -K, 

in Fig. lA must change in order to carry 
the same current in both tubes although 
the grid voltages are different. Since 
the sum of the plate voltage drops 
across the tubes is constant and equal 
to the voltage of the external d.c. 
source, a graph can be shown in Fig. 2B 
which is obtained by combining two of 
the graphs shown in Fig. 2A, one of 
them inverted to take care of the fact 
that while the voltage drop Vp, in one 
tube increases, the voltage drop Vp, de- 
creases in the other tube. 

The operating point with no signal 
will be at point A in Fig. 2B. This is 
the point that shows zero current be- 
cause the grids are biased at cutoff 
(example shows -6 volts) while the 
voltage drop is equally divided between 
the tubes. If a signal of plus one volt 
is applied to G,, carrying it to -5 
volts; and a signal of plus 3 volts is 
applied to G, carrying it to -3 volts, 
then the operating point shifts to point 
B. An equal current flows in both 
tubes and the voltage drop is divided 
in such proportion as to draw this 
equal current, even though the grids 
G, and G2 are not of equal voltage. 

If the signal voltage is doubled in 
both grids, becoming 2 volts at G, 
(making V91 equal to -4) and plus six 
at G, (making VD, equal to zero), the 

Fig. 1. (A). Basic circuit of controlled voltage divider. (B) Resistors 
added to basic circuit to compensate for deficiencies in existing tubes. 
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VALUES OF Vg I, VALUES 
OF Vgl 

VALUES Ip 
OF Vgl 
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vp 0 

(B) 
vp20 
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OF Vgl 

- I -I 
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-3 
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OVp, 

-3 
-4 

(G) 

Vp2O 

Fig. 2. (A) Family of Ip -Vp characteristic curves. (B) Graph 
formed by combining two of the curves of (A). (C) Desired charac- 
teristics for making points B and C fall on the same vertical line. 

operating point becomes point C in 
Fig. 2B. This shows what the character- 
istic curves should be in order to have 
B and C remain on the same vertical 

line. It means that a change in signal 
strength, while maintaining the same 
voltage ratio, should not alter the volt- 
age drop across the tubes. It can be 

Fig. 3. Comparison of the effect of a conventional limiter and of the controlled 
voltage divider. (A) is a pure FM wave. (B) a pure AM wave of same carrier fre- 
quency but different modulation frequency: (C) is a combination of (A) and (B). 
Response of conventional limiter discriminator to (A) wave is shown in (D) 
and (C) wave in (E). (F) Response of controlled voltage divider circuit to (C). 

A 

e 

2-_ 

D 

F 

3 

l''.' " ' I I iIkIk I " S' il 
Iltli 

,, 

II 

I 

i I 

Ill 1 

II It 

.'1 

\I1 II 

1111111 

Y it! 

: 

IIIV 

It,. 
! 1 ''-' 

1 .- 

IIII 

(IIII Ir'll!l 

111111 

I11 

I -' Ili 
il 

- 
1 , t 

II1 

H 

( 

' 

11111' 11 
1II!I! 

'111 11, 1 I 'I ) 

q 

' 

- I +li '' ''_''I TH` 

- 

h! 

. !' ' 
II 

' 

Ati .- ' 
/ \ \ - 

7T'J 
1-- 
3 

T3 

8 E N G I N E E R I N G D E P T. 

seen that this would be obtained if the 
characteristics were as shown in Fig. 
2C. Here, the cutoff bias line coincides 
with the zero current line of the graphs 
for either tube and all the curves of 
the same family have a common point 
at the zero plate voltage point of the 
tube concerned. Points A, B, and C 
represent the same values in Fig. 2C as 
in Fig. 2B but now B and C are on the 
same vertical voltage line. Existing 
triodes do not have such characteristics 
as shown in Fig. 2C. 

It is possible to design a new type 
of tube to provide this operation. In 
the absence of such tubes, the actual 
characteristics may be made to ap- 
proach the theoretical ones required by 
adding the proper values of resistors in 
series and in parallel with the tubes. 
Then, the circuit of Fig. lA becomes as 
shown in Fig. 1B. 

In this case, the grid bias may be 
taken directly across the resistors r1 

and n. Then, the current that the volt- 
age drop across the tubes draws 
through R1 and R2 must be such as to 
produce across r, and n exactly the bias 
necessary to cut off the tubes with no 
signal applied, the total voltage drop 
being divided between the tubes. The 
ratios RIIr, and R2 /r2 may be derived 
from the study of the characteristic 
curves given by the manufacturer or 
by experimentation. 

The presence of these resistors also 
has two secondary effects. These have 
been designated effects (a) and (b). 
Effect (a) is due to r1 and r, which 
provide a negative feedback because 
they are in the cathode circuits and 
therefore decrease the slope of the 
curves in Fig. 2C. Effect (b) is due to 
R1 and R2 which provide a shunt con- 
ductance that raises all the curves 
above the position shown in Fig. 2C be- 
cause current can flow through these 
resistors also when the tubes are biased 
at cutoff and no signal comes to the 
grids. 

Effect (a) is larger when the re- 
sistances of r1 and r2 are larger, while 
effect (b) is larger when the resistances 
of R1 and R2 are smaller. Effect (a) by 
itself is inconsequential since the volt- 
age output does not depend upon the 
amplitude of the useful signals, but 
upon their ratio. Effect (b) however, 
is important since it tends to oppose 
the correct functioning of the circuit 
because when it is present, the output 
is no longer completely dependent on 
the ratio of the signals alone. 

In order to decrease effect (b), R, 
and R2 must be as large as possible. 
r, and r2 should be kept small because 
effect (a) while not important by itself, 
does increase the effect (b). This makes 
the ratio R/r large. This in turn leads 
to the choosing of tubes with a A as 
high as possible, because the ratio R 'r 
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increases with increasing µ. The resid- 
ual (b) effect makes the device not 
completely independent of changes in 
amplitude. However, it does prevent 
the possibility of oscillation of the 
entire circuit when no signal is present 
at the grids to provide control of the 
circuit. In any case, the (b) effect is 
smaller if the input signal is compara- 
tively large. From this point on the 
small residual (b) effect is not under 
consideration. 

This circuit is particularly suitable 
for AM /FM detection with the pos- 
sibility of complete AM elimination 
during FM detection and FM elimina- 
tion during AM detection. In this case, 
the signal comes to the controlled volt- 
age divider from the last i.f. or r.f. 
stage of a receiver. The input at the 
grids is determined by tuned circuits 
which together with the plate tuned 
circuit of the last i.f. or r.f. stage 
make up the last i.f. or r.f. transformer. 
During the FM detection, the circuit is 
as shown in Fig. 4, Ti and T: are the 
grid circuits tuned to frequencies 
slightly different than the center i.f. or 
r.f. frequency, namely, Ti tuned on a 
frequency slightly higher and T_ slight- 
ly lower, or vice -versa, as is generally 
known in the theory of the FM dis- 
criminator. T, is the plate i.f. or r.f. 
tuned circuit of the last i.f. or r.f. 
stage, tuned on the center frequency. 
R,, C3, R,, C,, C. provide filters to 
eliminate interaction between the B 
supply voltage and the drop through 
the controlled voltage divider. These 
filters may have any other suitable 
structure. Ci and C2 are i.f. or r.f. by- 
pass condensers, so that the i.f. or r.f. 
rectified by the tubes Vi and V3 is fil- 
tered out while only the audio output 
is present at C8. The triodes then func- 
tion as conventional plate detectors as 
well as a controlled voltage divider. 

A change in input signal strength 
in an upper- and -lower tuned discrimi- 
nator such as that of Fig. 4, yields only 
a change of signal strength in the out- 
put of the two tuned secondary circuits, 
leaving the ratio of the voltages un- 
changed. The output of the controlled 
voltage divider then will show no 
change for such a change in the input 
signal. This provides complete elimina- 
tion of any AM interference and dis- 
tortion. If the input signal has both 
FM and any amount up to 100% 
amplitude modulation present, the con- 
trolled voltage divider will completely 
eliminate the AM component, whereas 
a common limiter tube would have only 
little effect on such signal. 

Fig. 3 shows the compared effect of 
a conventional limiter circuit and of the 
controlled voltage divider. Here, letter 
A shows a pure FM wave. Letter B 
shows a pure AM wave of the same 
carrier frequency but with a different 
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Fig. 4. Circuit of an FM detector, 
using the controlled voltage divider, 
which completely eliminates all am- 
plitude modulation during the recep- 
tion of frequency modulated signals. 

modulation signal frequency. Letter C 
shows a wave where both the modula- 
tions of A and B are present. Here 
numbers 1 and 2 show the limiting 
effect of a conventional limiter. Letter 
D shows the response of a conventional 
limiter- discriminator to the A wave. 
Letter E shows the response of the 
same circuit to the C wave. Letter F 
shows the response of the controlled 
voltage divider circuit to the same C 
wave. Number 3 numbers the residual 
(b) effect on the output of the con- 
trolled voltage divider. The controlled 
voltage divider circuit with two tubes, 
or its equivalence in a single tube 
envelope, substitutes with much better 

Fig. 5. Circuit of AM detector which 
completely eliminates FM during 
the reception of AM signals. 

efficiency the limiter -discriminator com- 
pound. This also insures a complete 
a.v.c. effect, since changes in signal 
strength are nothing other than a slow 
AM superimposed on the FM. 

Condensers Ci and C2 in Fig. 4 be- 
sides being bypass condensers, also 
maintain the voltage of the center point 
at the last given value when the AM 
modulation superimposed on the FM 
signal passes through the zero ampli- 
tude point. At this point, the output 
voltage would be undetermined except 
for the residual (b) effect which always 
tries to carry the output voltage to the 
center value in absence of signal. This 

(Continued on page 28) 

Fig. 6. Complete circuit of AM -FM detector with changeover switch. 
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ELECTRONIC DIGITAL 

COMPUTERS 

Fig. 1. The "Selectrori " 

tube developed by RCA, 
which makes use of the 
electrostatic storage prin- 
ciple to accomplish func- 
tions of numerical mem- 
ory in digital computers. 

B DAVID FIDELMAN 

Part II Discusses Electronic Counting Methods and 
Operation, Memory Devices, and Control Circuits. 

THE fundamental basis of elec- 
ronic digital calculators is pre- 
cisely the same process of count- 

ing which has been described in Part I 
as the basis for all arithmetic and 
mathematical processes. The electronic 
computer consists essentially of a series 
of counting circuits and circuits which 
automatically sequence the counting op- 
erations according to the mathematical 
operations which are to be performed. 

The electronic counter circuit, which 
makes possible all the various types of 
electronic digital calculators, can be 
any circuit with more than one state 
of equilibrium. If these different states 
of equilibrium can always be repro- 
duced in the same order under the same 
conditions, then the circuit can be used 
as a counter. A number of such circuits 
are known, and have been widely used 
in many other applications where count- 
ing circuits are required. 

The basic element in any circuit of 
this type is a tube or circuit having 
two states of equilibrium that are read- 
ily identified and repeated, and which 
is capable of being transferred from 
one state to another by simple means 
such as a single pulse signal. The most 
obvious circuit which achieves this re- 
sult is the simple thyratron. However, 
although thyratrons are widely used in 
this manner, they are not sufficiently 
reliable over long periods of time to 
permit their use in critical circuits re- 
quired in calculating equipment. High - 
vacuum triode amplifiers also have the 

lo 

on -off current characteristic, depending 
upon the grid voltage, but they do not 
possess the necessary trigger action, 
characteristic of thyratrons, which 
maintains the circuit in its selected 
state after the exciting voltage has 
been removed. But this result can be 
achieved with the vacuum -tube by mak- 
ing use of the well -known two -tube 
circuit. 

In this type of trigger circuit, the 
grid and plate voltages of each tube are 
so interconnected and related that only 
one tube can conduct current at any 
one time and when one tube conducts, 
it controls the voltage on the grid of 
the other tube so that the second tube 
is biased beyond cut -off. The first tube 
continues to conduct until a voltage 
pulse is applied to the input. This pulse 
causes the second tube to conduct and 
the first tube to be cut off. The circuit 
remains in this condition until another 
pulse transfers the current to the orig- 

Fig. 2. Method of using mercury 
delay line to obtain pulse storage. 
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Mal condition again. The circuit thus 
has the two stable states which are 
necessary for use in counter circuits. 
Two variations of this type of vacuum - 
tube trigger circuit were shown in Fig. 
2, Part I. Both have been used in prac- 
tice and operate satisfactorily. 

For use in equipment design, a two - 
tube trigger circuit will, in general, 
consist of a dual triode in a single enve- 
lope (such as the 6SN7, 6J6, etc.) ; 

therefore for all practical purposes a 
trigger circuit may be thought of as 
a single tube. 

The manner in which the trigger cir- 
cuit forms the basis for the electronic 
counter is shown in Figs. 3 and 5. The 
basic principle of operation is an ar- 
rangement of the trigger circuits so 
that their stable states are all inter- 
related. Operation can be a cycle which 
corresponds exactly to the cycle of ten 
of the ordinary decimal system. Thus, 
the decade counter circuit in Fig. 3 uses 
ten trigger circuits to form a decimal 
system in which each trigger circuit 
corresponds to one of the digits from 
0 to 9. With this circuit in its initial 
(or reset) state, trigger circuit 0 is 
triggered and circuits 1 to 9 are in 
their untriggered states. The applica- 
tion of the first pulse triggers circuit 
1 and at the same time causes circuit 
0 to return to its steady state; each 
succeeding pulse causes the next suc- 
ceeding circuit to be triggered and the 
preceding one to return to its steady 
state. At the tenth input pulse, circuit 
9 returns to its steady state and trig- 
gers circuit 0, at the same time sending 
an output pulse which indicates that 
ten input pulses have been counted. 
This output pulse can then be applied 
to the next decade counter. This rep- 
resents the process of "carrying" ten 
in the ordinary arithmetic operations. 
Thus the operation of this circuit cor- 
responds exactly with the arithmetic 
processes of the ordinary decimal sys- 
tem. 

Another form of counting circuit, 
which has the advantage that it uses 
fewer tubes to accomplish the same 
purpose, is shown in Fig. 5. The op- 
eration of this circuit is based on the 
"binary" or scale -of -two system. In 
this system the second impulse applied 
to each trigger circuit causes it to 
return to its initial state and trigger 
the following stage. Thus, a four -tube 
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binary counter is capable of counting 
2x2x2x2 = 16 impulses before return- 
ing again to its initial zero state. By 
a modification of the circuit shown in 
the schematic it is possible to cause 
the four -stage circuit to reset itself 
after the tenth impulse. In this way 
four trigger circuits may be used to 
accomplish the same function as the 
ten -circuit decade counter and can be 
used in digital computers which make 
use of a decimal numerical system. 

The counter shown in Fig. 5 can also 
be used to give a numerical system hav- 
ing a base of 16. This system would 
be slightly more economical of com- 
ponents, since (16)5 is approximately 
equal to (10)6. In many applications, 
this slight advantage in efficiency is 
balanced in the use of the base 10 in- 
stead of 16 by the advantages gained 
by making the system coincide with the 
more familiar decimal system. The 
four -stage binary counter can easily 
be converted to a decimal counter; 
the only requirement is that the tenth 
input pulse resets the circuit to its zero 
state. If this requirement is met, it 
does not matter in what manner the 
circuit has reached the state represent- 
ing the count of 9. 

The method by which the binary 
counter is reset to zero at the tenth im- 
pulse is illustrated in Fig. 5. At the 
first impulse, tube 1 is triggered. At 
the second impulse, tube 1 is reset and 
the pulse which results from the re- 
setting of tube 1 triggers tube 2. At 
the fourth impulse, tube 1 is again 
reset and the resulting pulse resets 
tube 2, which applies a pulse to tube 
3 and triggers it. At the eighth im- 
pulse, tubes 1, 2 and 3 are reset and 
tube 4 is triggered. At the ninth im- 
pulse, tube 1 is triggered, tubes 3 and 
4 remain in the reset state, and tube 
4 remains triggered. Normally in this 
circuit, without forced resetting, the 
tenth impulse would cause tubes 2 and 
4 to be in the triggered state, and 1 

and 3 to be reset. However, in order 
for the circuit to be a decimal counter 
the tenth impulse must return all four 
tubes to the reset (or zero) condition. 
This is accomplished in the circuit by 
means of the two condensers C. and 
Cb. By means of CA the pulse resulting 
from the resetting of stage 1 is applied 
to stage 4 to cause resetting of that 
stage. The pulse resulting from the re- 
setting of stage 4 is then applied 
through condenser CI, to stage 2 in 
order to cause forced resetting of that 
stage. Through proper choice of con- 
denser and voltage divider values, the 
feedback will cause the desired forced 
resetting at the count of ten, and will 
at the same time not interfere with the 
normal operation of the circuit up to 
the count of ten. 

In almost all calculations there is a 
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Fig. 3. Schematic of ten -trigger circuit decade ring 

necessity for remembering the results 
of certain preliminary and interme- 
diate computations until they are 
needed in further computations toward 
obtaining the final desired result. As 
the calculations become more complex, 
the memory requirements become in- 
creasingly complex. 

When computations are performed 
manually, the memory process takes 
the form of writing down the inter- 
mediate results as they are obtained 
and referring back to them as they are 
needed at later steps in the calculation. 
The most direct method of accomplish- 
ing the memory function in electronic 
calculators is by using a method which 
is analogous to the manual process of 
writing down the number. Thus, the 
result would be registered in an elec- 
tronic counter of the type shown in 
Fig. 3, and then the counter would be 
permitted to remain at this setting un- 
til the number is needed for further 
computation. 

Since this procedure may require that 
a complete counter (and whatever oth- 
er sequencing the control circuits are 
associated with it) remain inactive for 
long periods of time during complicated 
calculations, it would be more efficient 
to record the reading óf the counter on 
an auxiliary memory device until 

counter. 

Fig. 4. Pulse systems which can be 
recirculated in a mercury delay line. 

needed, so that the counter may be free 
for further use in the calculation. 

A type of electronic device which has 
memory properties suitable for use in 
electronic digital computers is a re- 
cently developed special -purpose tube 
called the selectron. A photograph of 
this tube is shown in Fig. 1. The selec- 
tron makes use of the principle of elec- 
trostatic storage to store the on -off 
signals which accomplish the memory 
function. It is particularly suitable for 
binary counters, since a binary system 
uses only two digits -one and zero - 
which correspond to on and off in the 
selectron. 

In this tube, two sets of spaced paral- 
lel wires at right angles to each other 
are located between an extended source 
of electrons and an insulating surface, 
so that they can intercept the flow of 
electrons. The two sets of wires create 
a checkerboard of windows which can 

Fig. 5. Schematic of four- trigger circuit binary counter which 
may be used with a base of 16 or with the decimal system. 
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Fig. 6. Block diagram of a complete decade counter 
circuit of the type used in the ENIAC digital computer. 
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Fig. 7. Method of operating penta- 
grid tube as a gating circuit, so 
that there is output signal only 
when both input signals are present. 

be closed or opened to the passage of 
electrons. The wires are internally con- 
nected in such a way that by applying 
on -off voltages to a relatively small 
number of sealed -in leads, the flow of 
electrons can be controlled through in- 
dividual windows. The selection of the 
particular window through which the 

Fig. 

electrons are to flow represents the 
number registered by the selectron. The 
storage of electrons on the insulating 
surface represents the memory charac- 
teristics of the tube. 

Storage is accomplished by allowing 
electrons to pass through all the win- 
dows in the open condition, forcefully 
maintaining the potential of subdivided 
areas on the insulator. To register a 
signal, during the bombardment of elec- 
trons a specific window is opened to the 
exclusion of all others and a voltage 
pulse is applied to a metallic plate 
backing the insulating surface. This 
pulse, positive or negative depending 
on the polarity of the signal, overpow- 
ers the local electronic locking mech- 
anism. Immediately following this reg- 
istration, all windows are opened again, 
and the registered potentials are locked 
in. The signal can be read by opening 
the proper window and obtaining a 

8. Circuit details of mercury delay line storage system shown in Fig. 2. 
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signal from the backing plate. The 
registration of a signal is completed in 
a few microseconds and requires no 
previous erasing, and the reading is 
also achieved in a few microseconds 
and can be repeated indefinitely. 

A single selectron tube of this type 
is capable of registering 64x64, or a 
total of 4096 on -off signals. Thus, two 
such tubes are capable of registering 
approximately 10' signals. To register 
this same number of signals by using 
the counter circuits described in Fig. 2 
would require 70 tubes if the ten -tube 
decade counters were used, or 28 tubes 
if the four -tube (binary) decade coun- 
ters were used. 

Another method of registering and 
storing signals which is finding wide 
use in the design of modern electronic 
digital calculating machines is the 
mercury delay line, which originally 
found many applications in the timing 
of sweep oscillators in radar equip- 
ment. The delay line consists of a col- 
umn of mercury through which pulses 
may be transmitted from a transmit- 
ting crystal at the sending end to a 
receiving crystal at the other end, so 
that the pulses take an appreciable 
amount of time to travel through the 
mercury. When the pulses arrive at 
the receiving crystal, they are amplified 
and applied to the transmitting crys- 
tal so they are again sent through the 
mercury. This process can be repeated 
as long as desired. By this method, 
once the pulses have been introduced 
into the chain at the input, they may 
then be recirculated in the mercury 
column almost indefinitely and are thus 
stored for future reference. In a sys- 
tem of this type the number of pulses 
which may be stored is the number of 
pulses which can travel through the 
mercury column at any given time, and 
is proportional to the length of the 
mercury line. 

The operation of this circuit may be 
more clearly understood by reference to 
the diagrams in Figs. 2 and 4. The sys- 
tem depends primarily upon the time 
distribution of pulses, Fig. 4, and the 
absence or presence of a pulse are the 
only indications possible in each time 
position. A pulse system of this type 
can be used with either a binary or a 
decimal number system. If used with 
a binary system, each pulse would rep- 
resent 0 or 1 by its absence or presence 
in the corresponding time -position 
which that pulse would occupy. If it 
were desirable to use the pulses to rep- 
resent a decimal system, the chain of 
pulses would be divided into separate 
groups, each capable of containing any 
number of pulses from 0 to 9 -then the 
number of pulses present in each group 
represents a decimal digit. In either 
system, it is necessary to introduce 
suitable spacing between various groups 
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of pulses to preserve their identity, and 
to introduce a suitable marker pulse to 
serve as a reference point for the entire 
storage system. 

The details of a complete system for 
obtaining pulse storage by use of a 
mercury delay line are in the diagram 
in Fig. 8, which shows how the data 
is constantly circulating until the time 
when it may be needed. By the use 
of special circuits to keep the pulse 
timing constant with small variations 
in temperature, and to otherwise mini- 
mize the effects of temperature varia- 
tions, delay lines can be constructed 
which are capable of holding as many 
as 384 one -microsecond pulses. 

Control Circuits 
The counter is the basic component 

in any computation system. However, 
other types of components are required 
in addition to the basic counter, in or- 
der to control the counting and adding 
circuits so that they can perform the 
different arithmetic operations and for 
sequencing and programming the va- 
rious operations required in the speci- 
fic problem. A few simple types of cir- 
cuits can be combined to give quite a 
wide variety of different control cir- 
cuits. 

A "gating" circuit, such as the one 
in Fig. 7, will give an output signal 
only when inputs 1 and 2 are both pres- 
ent. This type of circuit represents the 
logical concept of "and" (i.e., both 1 

and 2 inputs are present). In the cir- 
cuit of Fig. 7 this operation is per- 
formed by a pentagrid tube with the 
first and third grids used as the con- 
trol elements. The tube draws current 
only when both grids are not biased to 
cutoff, therefore either grid switches a 
signal applied to the other grid in and 
out of the plate circuit. 

A "buffing" circuit, such as Fig. 10, 
gives a signal in the output circuit when 
either signal 1 or 2 is present in the 
input circuit. This type of circuit may 
be said to represent the logical concept 
of "or." In the circuit of Fig. 10 the 
buffing operation is performed by two 
or more normally nonconducting tubes 
with a common load resistor in either 
the plate or the cathode circuit. A posi- 
tive input signal which causes any one 
or more of the tubes to conduct will be 
transmitted to the output without af- 
fecting any of the other inputs. (Since 
signal amplitudes do not affect the op- 
eration of digital computers, the pres- 
ence of two or more signals in the 
output has the same effect as one 
signal.) 

Operation of Electronic 
Counting Circuits 

A close study of the various design 
considerations and previous experience 
with digital computers indicate that 
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Fig. 9. Various pulses produced by the cycling unit of the ENIAC computer. 

the most efficient and most reliable op- 
eration is attained when the various 
counting and programming systems are 
used just to control the transmission 
of pulses which originate in a central 
cycling unit. The counters and pro- 
gram control circuits have no part in 
generating or shaping the pulses, and 
act only to transmit or reject the 
pulses which originate in the pulse 
generator and cycling unit. This meth- 
od of operation has a number of ad- 
vantages. Best efficiency and most eco- 
nomical use of tubes is obtained since 
in the counters which require the great- 
est number of tubes each tube is used 
only as an on -off switch. Thus only as 
many tubes are used as there are 
switches required, and no additional 
amplifiers or oscillators are needed. 
Greatest reliability of operation is also 
attained through this type of design. 
By operating the tubes in the various 
units as on -off switches rather than as 
amplifiers, the pulses are always ob- 
tained from the central pulse generator 
and suffer a minimum amount of ampli- 
tude and phase distortion. 

The manner in which counting and 

Fig. 11. Simplified schematic of counter 

Fig. 10. Method of operating two 
normally nonconducting tubes with 
common load resistor as a buffing 
circuit. so that there is output signal 
when either input signal is present. 

programming circuits work in conjunc- 
tion with a pulse generator and cycling 
unit to perform arithmetic operations 
may best be understood by reference to 
the manner in which they are realized 
in an existing digital computer. Fig. 6 

shows a block diagram of a complete 
decade counter circuit of the type used 
in the ENIAC (Electronic Numerical 
Integrater And Computer) built at the 
University of Pennsylvania, and Fig. 9 

shows the various pulses produced by 
the cycling unit. 

(Continued on page 26) 

program control circuit of ENIAC computer. 
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Extension of 

Tests by %DS indicate that the 

service area of FM stations may 

be extended beyond the horizon. 

F XPERIMENTAL research con - 
ducted by K. A. Norton of the 
National Bureau of Standards 

indicates that the reliable service areas 
of frequency- modulation (FM) broa& 
casting stations using transmitters now 
available may be extended far beyond 
the horizon. Analysis of the time va- 
riation of intensities received during 
the past year from FM stations has 
shown that atmospheric "ducts" and 
boundary layers in the lower tropos- 
phere both have the effect of reducing 
the attenuation of high -frequency radio 
waves with distance at points beyond 
the line of sight. These results are ex- 

pected to provide a firmer basis for the 
prediction of the service and interfer- 
ence ranges of FM broadcasting sta- 
tions; they should also aid in the solu- 
tion of problems that may occur in con- 
nection with other uses of the spectrum 
above 30 megacycles. 

The increasing use of frequency mod- 
ulation for broadcasting is a result of 
such obvious advantages as the almost 
complete freedom from interference be- 
tween stations and from static due to 

atmospheric or man -made disturbances. 
The transmission of a much greater 
volume range and a wider audio fre- 
quency range than is possible with 
amplitude modulation thus becomes 
feasible. However, a limitation on the 
distance range has been imposed by the 
necessity of employing very high car- 
rier frequencies (from 88 to 108 mega- 
cycles per second). At such high fre- 
quencies long -distance propagation by 
means of alternate reflection of the 

Fig. 1. Field intensity of FM station WCOD at Richmond, Va., recorded at Washington, D. C. Frequency is 96.3 mc.; antenna 
power, 2.3 kw.; antenna gain, 2; distance, 96.6 miles; transmitting antenna height, 360 ft.; receiving antenna, 30 ft. 
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waves from the ionosphere and the 
earth no longer occurs, and the range 
of a station has been ordinarily limited 
by the earth's curvature to 100 miles 
or less. Although the distance range is 
thus restricted, this is in some respects 
an advantage in that far -distant sta- 
tions do not interfere with reception 
within the service area. 

Variations in the density of the at- 
mosphere within a few hundred feet of 
the ground provide differences of re- 
fractive index which can increase the 
curvature of a radio wave by an amount 
equal to or greater than the curvature 
of the earth. Known as "ducts ", these 
characteristic changes in the refractive 
index of the air near the surface of 
the earth become more and more effec- 
tive in bending radio waves as fre- 
quency increases. 

For the over -land propagation paths 
which are usually involved in frequency - 
modulation broadcasting, effective at- 
mospheric ducts are to be expected after 
the sun sets and the earth begins to 
cool the atmosphere. Under favorable 
circumstances this cooling may continue 
throughout the night with the forma- 
tion of a duct of great width. The re- 
ceived fields would then be expected to 
reach their peak values early in the 
morning before the sun has had oppor- 
tunity to destroy the duct by warming 
the earth. 

This general behavior has been ob- 
served for the fields of FM broadcast 
station WCOD at Richmond, Virginia, 
as received at the National Bureau of 
Standards in Washington, D. C. On 
August 4, 1947, the station began broad- 
casting about 6:25 in the morning. 
Throughout the day the fields gradually 
increased until a little after midnight. 
At this time the received field increased 
markedly, and the fading, which had 
occurred at a fairly rapid rate during 
the day, decreased both in amplitude 
and frequency of occurrence. The cal- 
culated field intensity corresponding to 
propagation in a vacuum over a flat 
earth was exceeded for the half hour 
just prior to 1 a.m., when the station 
went off the air. Presumably this fa- 
vorable propagation condition lasted 
throughout the night since the fields 
were again very strong on the follow- 
ing morning when the station began 
broadcasting at 6:25 a.m. 

One of the outstanding characteristics 
of FM broadcasting is the very low field 
intensity required for satisfactory re- 
ception. During most of the time in 
rural areas where weak fields are the 
only ones available for broadcast recep- 
tion the only interference to such re- 
ception arises from the radio noise 
generated in the high- frequency cir- 

noise sources at the National Bureau of 
Standards indicate that received fields 
as low as 5 microvolts per meter pro- 
vide a satisfactory grade of FM broad- 
cast service when a very good radio 
receiver is employed in the absence of 
man -made noise or local thunderstorms; 
and not more than twice this value is 
required with typical receivers now 
available to consumers. Thus, the most 
effective way to increase the service 
range of an FM broadcast station is to 
increase the transmitting antenna 
height rather than the power, since 
such a change, by lengthening the line 
of sight, increases the service range 
more rapidly than the interference 
range, resulting in a more efficient utili- 
zation of the channel. An analysis of 
field intensity recordings made of sta- 
tion WCOD for the entire period be- 
tween June 10 and August 8, 1947, 
inclusive, showed that 5 microvolts per 
meter was exceeded for 99.3 per -cent 
of the time. The signals from this sta- 
tion were observed to be of broadcast 
quality during most of this period, even 
when received in the presence of the 
rather high man -made noise level at 
the Bureau. 

During the middle of the summer day 
or in the winter, when atmospheric 
ducts are less effective in bending radio 
waves around the earth, received fields 
are weaker and are usually character- 
ized by somewhat more rapid fading. 
The rapid variation in intensity of the 
waves is attributed to reflection at near- 
ly grazing incidence from a multiplicity 
of horizontal tropospheric boundary 
layers at heights up to 10,000 or 20,000 
feet. These layers are caused by com- 
paratively sharp gradients in the re- 
fractive index of the atmosphere. As 
the total energy in the waves reflected 
from the atmospheric discontinuities 
may be comparatively constant for sev- 
eral hours, the observed intensity fluc- 
tuations are believed to be due simply 
to phase interference between wave 
components which have been reflected 
at various points in the troposphere. 
Under such circumstances the time va- 
riation of the instantaneous intensity 
of the received waves would be expected 
to follow the Rayleigh distribution. The 
intensities recorded at the Bureau fit 
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cuits of the receiver itself and the cos- 
mic radio noise originating in the stars 
and interstellar space. Studies of such 
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Fig. 2. Distribution of the intensities of 
the received waves for the three -hour 
period of recording shown in Fig. 3. 
Solid line gives observed field intensities 
exceeded for various percentages of time. 
The graph paper has been especially de- 
signed so that data distributed in accor- 
dance with the Rayleigh distribution will 
be on a straight line with a slope of -1. 

this distribution closely, providing 
strong support for an explanation in 
terms of phase interference. 

From analysis of the field- intensity 
data obtained by the Bureau, it appears 
that external receiving antennas may 
be used with considerable advantage for 
reception of FM broadcasts at points 
far beyond the horizon of the transmit- 
ting antenna. The FM fields from sta- 
tions at large distances may be expected 
to reach their maximum levels in the 
early morning hours during the summer 
months, when effective ranges up to sev- 
eral hundred miles may be expected. 

With increasing frequency the effec- 
tiveness of atmospheric ducts becomes 
greater while the boundary layer re- 
flection coefficients decrease. Since 
these two tendencies affect attenuation 
of radio waves in opposite ways, it 
seems probable that there exists, for a 
particular set of conditions in the lower 
troposphere, an optimum frequency for 
propagation to large distances beyond 
the horizon. However, experimental 
data now available are not sufficient to 
locate these optimum frequencies in the 
spectrum. 

Fig. 3. Three -hour record of field intensities received at NBS from FM station 
WSAP in Portsmouth. Va. This record was made at a rate 3 times that of Fig. 1 

to illustrate rapid fading at points far beyond line of sight in the absence of effec- 
tive bending of the waves to the earth's curvature by atmospheric refraction. 
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Aerial Navigation Aids 

Using Pulse Techniques 
By SIDNEY MOSKOWITZ 

and JOSEPH RACKER 
Federal Telecommunication Laboratories 

AIR transportation in recent years 
has grown spectacularly in 
quantity, range, and speed of 

service, and is already showing signs 
of approaching saturation with a rapid- 
ity that has aroused the concern of all 
agencies interested in the promotion 
of safe, efficient air service. Future 
growth, especially of overland intercity 
traffic, is limited less by the character- 
istics of the airplane as a machine than 
by the congestion on airways, particu- 
larly around major airports. This con- 
gestion is caused by limitations of air 
navigation and traffic control facilities. 
Since airways and approach areas sur- 
rounding the airports are clearly de- 
fined by navigational charts, it is not 
the lack of available space but the 
inadequacy of facilities to control the 
aircraft that causes congestion. 

During a period of war, the problem 
of aerial navigation is further compli- 
cated by the necessity for `blind' or 
instrument flying, direction over a par- 
ticular target, recognition of friendly 
aircraft, detection of enemy aircraft, 
and other allied services. Under the 
pressure of this last war many new 
applications of radio and electronics 
have been developed along these lines. 
Whereas these developments, which in 
general employ pulses, have done much 
to overcome some of the problems cited 
above, there is still room for a great 
deal of advancement in the design of 
aerial navigational equipment - this 
advancement also, in general, arising 
from the application of pulse tech- 
niques. 

Probably the most publicized elec- 
tronic contribution of the last decade is 
radar. It will subsequently be shown 
that the use of radar is one of the basic 
elements of virtually any navigation 
system. As is well known, pulse radar 
operates on the principle of forwarding 
an r.f. pulse of energy through space 
which strikes an object, is reflected, 
and picked up by a receiver at the ini- 
tiating point. The interval of time be- 
tween transmission and reception is 
measured, and knowing that electro- 
magnetic waves travel at a speed of 
3 x 108 meters per second, the distance 
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DME equipment in- 
stalled in the aircraft 
for providing dis- 
tance measurement 
in the Navar system. 

Part 8 discusses the application of pulses in such 
navigation equipment as radar, Navar, and Loran. 

between the object and radar set can 
be determined. Since highly directive 
antennas are employed, the direction of 
the object is also known. 

Fig. 2 shows the block diagram con- 
taining the basic elements of a pulse 
radar system. These components are: 

1) A timing unit which serves to 
synchronize the operation of all com- 
ponents and provide proper timing 

2) An r.f. transmitter which emits a 
narrow pulse of r.f. energy 

Fig. 1. Self -synchronous rotary spark gap 
timer and modulator showing two alter- 
nate means of obtaining triggering pulse. 

E N G I N E E R I N G D E P T. 

3) An antenna system which is high- 
ly directive so that azimuth indication 
can be obtained. The same antenna is 
usually used for both transmitting and 
receiving 

4) A transmitter -receiver unit which 
prevents the transmitted signal from 
injuring the receiver, and the transmit- 
ter circuit from absorbing the reflected 
signal 

5) An electromechanical s y s t e m, 
known as a servomechanism, which co- 
ordinates the speed and direction of the 
antenna with the indicating and con- 
trolling apparatus located at the scope 

6) A receiver which amplifies the re- 
flected signal 

'7) A cathode ray tube indicator 
which in coordination with the timing 
unit indicates the range and in some 
cases the azimuth of targets within 
view of the radar 

It is beyond the scope of this article 
to cover the design of all of these units 
and discussion will be limited to those 
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circuits requiring the use of pulse 
techniques. Those elements that will 
not be covered, such as the antennas or 
the servomechanism, do not, in general, 
deviate much from their design as part 
of c.w. systems and hence do not re- 
quire special pulse techniques. 

Before considering the design of the 
individual elements, the over -all char- 
acteristics of the system must be de- 

termined from maximum, minimum, and 
accuracy of range indication required. 

The repetition rate or pulse repeti- 
tion frequency, PRF, as it is usually 
referred to in radar terminology, is 
primarily a function of the maximum 
range of the system. After the pulse 
is transmitted, a period of time is re- 
quired -known as null period -for the 
pulse to reach the target and be re- 
flected back to the receiver. During 
this period, no other pulse should be 

transmitted, otherwise a target indica- 
tion on the scope could be due either to 
a nearby or far off reflection -hence 
the range could not be readily deter- 
mined. To overcome this effect, radar 
systems are usually designed to with- 
hold transmission of a succeeding pulse 
until the preceding one has had suffi- 
cient time to reach the point of maxi- 
mum range and return. 

A typical example of how the maxi- 
mum range is determined would be 
helpful in clarifying the previous para- 
graph. Assume that the PRF is 1000, 
then the time available for the pulse 
and the null period is 1 /1000 of a sec- 
ond or 1000 microseconds. Assuming 
that the pulse width is negligible (us- 
ually of the order of 2 microseconds), 
the maximum range of the system is 
therefore the distance the pulse travels 
in 500 microseconds -since it must also 
return. The speed of the pulse is 300 
meters per microsec., hence the range of 
a system using a PRF of 1000 is ap- 
proximately 15 x 10' meters or 93 miles. 

On the other hand, the pulse repeti- 
tion rate should be as high as possible 
for two reasons. One is to improve the 
scope indication since the more fre- 
quently the signal is applied to the 
scope, the clearer it becomes. Secondly 
a high rate is required to make sure 
that no `blind' spots exist in the system. 
This latter statement can best be under- 
stood by means of an example. Assume 
that the beam width of the antenna is 
1 °, the antenna rotation speed is 300 
microseconds per degree, and the pulse 
interval is 1000 microseconds. In this 
case, the antenna rotates approximately 
3° between successive pulses and hence 
there will be some areas towards which 
a pulse was not directed -known as 
`blind' spots. It is therefore necessary 
to design the PRF and antenna rotation 
frequency such that the maximum 
range will be attained, with no blind 
spots. 

The pulse width is limited by the fact 
that the transmitter must be turned off 

in time to permit the receiver to am- 
plify reflections from the nearest target 
of interest. Obviously if the pulse width 
exceeds the null period required for the 
pulse to strike and return from the 
nearest target of interest - in other 
words the minimum range specified - 
then the reflected signal can not be 

distinguished from the transmitted sig- 
nal. Thus if a 1 microsecond pulse is 
utilized, targets closer than 150 meters 
cannot be detected. Actually the mini- 
mum detection distance of a 1 micro- 
second pulse system is somewhat 
greater than 150 meters since additional 
time is required to permit the receiver 
to recover from the effects of the trans- 
mitted signal. 

A narrow pulse is also essential in 
any system that must specify the dis- 
tance of the aircraft with precision. 
This is true since it is impossible to 
determine whether the indication ob- 

tained is due to the beginning or end 
of the transmitted pulse. Hence if a 
1 microsecond pulse is employed, a 
range accuracy of better than 300 
meters cannot be attained. It should 
also be noted that, in all of the discus- 
sion thus far, the assumption has been 
made that the shape of the pulse is not 
altered by the receiver. 

As previously indicated the function 
of the timing unit is to synchronize the 
operation of all elements of the radar 
system. Specifically the timing unit 
performs the following operations: It 
establishes the pulse repetition rate of 
the transmitted pulse by initiating each 
pulse; initiates or generates the saw - 
tooth voltage applied across the indi- 
cator tube; controls the receiver gain 
by `gating' pulses; and produces inten- 
sifier pulses for brightening the indi- 
cator beam during the active portion of 
the sweep. 

Two types of indicator circuits may 
be utilized. One, known as the master - 
oscillator system, generates a master 
sine wave which is then passed through 
appropriate shaper and delay circuits 
to develop the proper waveforms. The 
second is known as the self -synchronous 
system in which the timing unit pro- 
duces a triggering pulse which is then 
employed to actuate `one shot' pulse 
generation circuits, thereby obtaining 
the necessary waveforms. 

Fig. 2. Block diagram showing essen- 
tial components of a pulse radar system. 
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Fig. 3. Functional block dia- 
gram of a radar timing unit. 

Of the two, the self synchronous sys- 
tem is much simpler from a circuit 
viewpoint, though not as accurate, and 
is therefore used in lightweight equip- 
ment, especially when high power must 
be combined with portability. The mas- 
ter- oscillator system is, on the other 
hand, used in equipment where a high 
degree of accuracy is required at the 
expense of weight and complexity. 

The basic timing in a self- synchron- 
ous system is usually obtained by means 
of a rotary spark gap, though an r.f. 
blocking oscillator or a squegging oscil- 
lator is also employed. Fig. 1 is a 
simplified schematic diagram of a ro- 
tary spark gap timer and modulator. 
The rotary gap consists of one or more 
fixed electrodes and a number of mov- 
ing electrodes spaced on the periphery 
of the rotor, which is driven by a 
synchronous motor connected to the 
primary power source. When the rotor 
electrode and a fixed electrode come 

Fig. 4. Block diagram of the essential elements of a pulse radar receiver. 
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Fig. 5. Basic circuit for pulses 
using electrostatic energy storage. 
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Fig. 6. Block diagram showing the 
principle of Beacon (unassisted) radar. 

sufficiently close, the high voltage be- 
tween them breaks down the air in the 
gap and provides a low impedance path 
to ground. The current flow through 
the circuit forms the modulating pulse. 
Coincidentally, a small portion of the 
modulating pulse is obtained from 
either a voltage divider circuit or 
through an additional secondary in the 

pulse transformer which is then used 
to trigger the sweep and other indi- 
cator circuits. 

The repetition rate of the rotary 
spark gap is established by the number 
of times per second an arc is produced 
between stators and rotors. If the rotor 
rotates at a rate of V times per second, 
the number of rotors is R, and the 
number of stators is S, then the PRF 
of the system is : 

PRF = VRS pulses per second 
The timing trigger is fed to a `one 

shot' pulse generator such as a multi - 
vibrator, which produces a rectangular 
pulse output whose width is made equal 
to the microsecond equivalent of the 
maximum range of the system. Thus 
if the maximum range of 93 miles were 
desired, the width of the rectangular 
pulse would be 1000 microseconds. This 
rectangular pulse is then fed to the 
grid of the CRT, which is normally 
biased to cut -off, permitting the electron 
beam to flow only over the pulse dura- 
tion. Similarly, this pulse can be used 
to turn on the receiver for this period - 
in which case the receiver would nor- 
mally be cut off. Two modifications of 
the pulses used for this application 
would be to delay the pulse fed to the 
receiver by a period equal to the width 
of the transmitter pulse, thus reducing 
the possibility of injury to the receiver 
during this time; and provide a saw- 
tooth waveform so that the gain of the 
receiver can be made to vary with time. 

The rectangular pulse is also fed to 
the grid of a sawtooth generator. In 
the absence of the pulse the generator 
tube is conducting and its plate voltage 
is very low. The presence of the pulse, 
however, cuts off the tube - increasing 

Fig. 7. Block diagram indicating the basic principles of a Navar system. 
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the plate voltage to a high value. A 
condenser in the plate circuit then 
charges up to this value. At the ter- 
mination of the pulse, the tube returns 
to its conducting status and the con- 
denser discharges rapidly. Thus the 
output of this generator is a sawtooth 
voltage whose buildup time is exactly 
equal to the duration of the applied 
pulse. This sawtooth voltage is then 
applied across the horizontal deflection 
plates of the CRT causing the beam to 
travel across the screen. 

Fig. 3 is a block diagram of this 
system. It should be noted that the 
trigger pulse initiates the rectangular 
pulse, and the rectangular pulse initi- 
ates the sawtooth voltage - so that the 
electron beam commences its sweep 
across the screen at the time that a 
pulse is being emitted by the transmit- 
ter. Furthermore, it reaches the end of 
the screen after a period equal to the 
width of the rectangular pulse. The 
screen of the cathode ray tube can be 
calibrated directly in miles. If a 1000 
microsecond pulse were used, the ter- 
minating point of the sweep would be 
equivalent to a range of 93 miles, the 
half -way point 46.5 miles and so on. 
This latter statement assumes that the 
sawtooth has a linear slope - which is 
generally designed so this is true. Of 
course the range of the unit can readily 
be varied by changing the pulse width. 
This usually means varying the RC 
constant of the generator and in many 
sets a number of ranges are provided 
which are obtained by switching to an 
appropriate value of resistance. 

In the master oscillator system, pas- 
sive pulse generation is employed with 
the basic sine wave being passed 
through shaping circuits such as those 
described in previous articles12 to ob- 
tain appropriate waveforms. This sys- 
tem is more flexible and accurate than 
the self synchronous system mainly due 
to the fact that the oscillators utilized 
are much more stable than the rotary 
spark gap and hence provide a much 
more precise timing base. 

Modulator 

The modulator required in the trans- 
mitter differs from pulse generators 
that have been described' in that high 
power, of the order of kilowatts, is in- 
volved. Basically the modulator, which 
is also referred to as the pulser, con- 
sists of a storage element, which stores 
up energy during the `off' period and 
releases it during the `on' period, a 
switch to effect the `on' and `off' posi- 
tions, and a timing element which 
established the pulse duration. This is 
shown in block diagram form in Fig. 5. 

There are two general types of modu- 
lators (employing electrostatic energy 
storage - in contrast to electromag- 
netic storage which is rarely employed 
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Power rating -10 watts; Resistance 
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MODEL C -Case diameter -1.8 "; 
Number of turns -3; Slide wire 
length -13.5 "; Rotation- 1080 °; 
Power rating -3 watts; Resistance 
ratings -5 to 15,000 ohms. 

SPECIAL MODELS 

In addition to the above standard Helipot units, special models 

in production include ... 

MODEL D Similar to Model It above, but longer and with greater 
length of slide wire. Case diameter -3.3 "; Number of turns -25; 
Slide wire length -234 "; Rotation-9000°; Power rating -1S 
watts; Resistance ratings -100 to 300,000 ohms. 

MODEL ESimilar to Model B, but longer and with greater length 
of slide wire than Model D. Case diameter -3.3 "; Number of turns 
-10; Slide wire length- 373 "; Rotation -14,400 °; Power rating 
-20 watts; Resistance ratings -150 to 500,000 ohms. 

Send for HELIPOT Literature! 
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SIMPLE PULSE 
TRANSMITTER 

(WOULD ACTUALLY 
8E LOCATED IN 

RADAR HOUSE) 

Equipment required in a remote radar indicating system using Navar. 

and hence will not be considered in this 
article). In one, known as the hard 
tube pulser, the storage element is a 
condenser, the switch a vacuum tube, 
and the timing is obtained from a pulse 
generated in a previous stage. The sec- 
ond, known as a line pulser, employs 
a delay line which acts as both the 
storage and timing elements, and a 
rotary spark gap or equivalent for 
switching. The latter type is simpler, 
the former more accurate. 

A simplified schematic diagram of a 
typical hard tube pulser is given in 
Fig. 8. The storage element, C., is 
charged through the isolation induc- 
tance Li. In the quiescent state, the 
point A is at ground potential while 

the high voltage side of C. is at the 
full d.c. supply voltage. The control 
grid of T is biased to cut -off. A rec- 
tangular pulse is applied to the grid, 
whose peak voltage is sufficiently large 
to enable the tube to conduct and whose 
duration is equal to the desired width 
of the transmitted pulse. When the tube 
conducts, the d.c. voltage drops to a 
very low value and, since the voltage 
across C. cannot change instantan- 
eously, the point A will assume a high 
negative potential, which is applied to 
the load, shown in the schematic dia- 
gram as a magnetron. A magnetron 
acts as a diode and hence does not gen- 
erate r.f. energy until this negative 
potential is attained. Current will con- 

Fig. 8. Two families of Loran hyperbolic functions corre- 
sponding to given microsecond readings at the receiver. 
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tinue to flow out of C. and around the 
load circuit until the driving pulse on 
the grid of T returns to zero value and 
the tube is cut off again. 

During the presence of the driving 
pulse, the potential of C. and hence 
that across the load slowly declines 
unless C. is made very large. In any 
practical design it is usually desirable 
to make C. no larger than absolutely 
necessary, the criterion being the per- 
missible voltage drop while carrying a 
current pulse of definite magnitude for 
the duration of one pulse. Expressed 
more quantitatively, C. = I td /Vd where 
I is the current flowing through the 
load, td the duration of the pulse, and 
Vd the maximum permissible voltage 
drop. The sizes of L,, L, and R, depend 
upon how quickly it is desired to bring 
the tail of the pulse down to zero, once 
the driving pulse has been removed, 
and also how much energy can be 
wasted in the elements during the pulse. 

Occasionally, the most efficient oper- 
ating voltage of the magnetron does 
not correspond to the optimum - plate 
voltage for T so that there must be 
some impedance matching device be- 
tween the pulser and the load, usually 
in the form of a pulse transformer. 
The introduction of the transformer in 
the circuit, however, tends to drive the 
pulse negatively, and a diode damping 
circuit' is frequently necessary. 

A typical line pulser type of modu- 
lator is shown in Fig. 1. In this case, 
the storage element is a delay line of 
characteristic impedance Z.. When such 
a delay line is charged up to a poten- 
tial V. and then suddenly connected 
across a resistance R, there will be a 
pulse of current flowing through the 
circuit for a time equal to 28, where 8 

is the delay time of the line. The volt- 
age appearing across the load, VL, 
during this time is given by: 

VL =VC R Z.+R 
It is obvious that if R is equal to Z., 

VL will be equal to one half V.. If R 
is not equal to Z. reflections will occur, 
the amplitude of the nth reflection being 
equal to: 

VL =V. Z.+R Z./ 
Thus it is readily seen that if the 

delay line is terminated in an imped- 
ance equal, or closely equal, to its 
characteristic impedance, a rectangular 
pulse whose width is equal to twice the 
delay of the line will be applied to the 
r.f. oscillator each time the rotary gaps 
spark. 

Receiver 

The function of the receiver is to 
detect and amplify the echo signals, 
applying the amplified output across 
the vertical plates or control electrode 
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of the cathode ray 
tube so that the 
signal appears on 
the indicator as a 
`pip' or a dot de- 
pending upon the 
type of indication 
that is employed. 
The receiver must 
be capable of pro- 
viding high gain, 
usually 120 db., 
to detect weak 
echoes (1 -10 mi- 
crovolts) and pro- 
vide an adequate 
output (10 to 100 
volts), maintain internal noise to a minimum and have a 
wide bandwidth characteristic -in some cases as high as 
12.5 mc. 

Fig. 4 shows the block diagram of a typical superhetero- 
dyne receiver. An r.f. amplifier is used to raise the signal 
level above the noise level of the succeeding mixer and i.f. 
stages. The main portion of the amplification is carried out 
at the intermediate frequencies, raising the signal level to 
the order of 1 to 10 volts so that high level linear detection 
may be utilized. This is followed by sufficient video ampli- 
fication to raise the peak level to that demanded by the 
control electrode or deflection plates of the indicator tube. 

At this point it should be noted that there are two basic 
types of indication that can be supplied. One, known as 
type A indication, shows only the range of the echo. In this 
case, a linear sawtooth voltage is applied to the horizontal 
deflection plates, and the receiver output to the vertical 
plates -thus the echo appears in the form of a `pip' at 
the proper range. 

The other type of indication, known as plan position indi- 
cation or PPI, shows both the range and azimuth of the echo. 
This is accomplished by applying a linear sawtooth voltage 
to a deflection coil - providing electromagnetic deflection - 
with this coil rotating around the cathode ray tube in syn- 
chronism with the antenna. In this case, the receiver output 
is applied to the control grid or electrode of the CRT, pro- 
ducing a bright spot on the screen when a:signal is received. 
By superimposing a map, whose center point is equivalent 
to the position of the radar set, on the PPI, the exact geo- 
graphic location of echoes is automatically provided. 

The receiver must also be designed so that it is capable 
of recovering rapidly from the effects of strong signals. 
Consequently, throughout the receiver, particularly in the 
i.f. and v.f. (video frequency) coupling circuits, care must 
be taken to avoid accumulation of charge on capacitors that 
may block the receiver. 

In certain radar systems, continuous control of the i.f. 
amplifier gain is provided through the use of a gating pulse 
which, as previously described, also actuates and silences the 
receiver at appropriate intervals. By increasing the gain 
as a function of time the amplitude of all echo signals tends 
to equalize, irrespective of distance. Such a gain control 
may be accomplished by applying a sawtooth voltage across 
the grid of the final i.f. amplifier, with this tube normally 
cut -off in the absence of the gating pulse. 

The radar equipment described thus far was developed 
during the war, mainly for the purpose of detecting enemy 
targets. However, with some modification these same prin- 
ciples were also employed to aid aerial navigation within 
the aircraft through the development of altimeters, whereby 
the height of the plane was determined by timing the 
ground echo, and identification of friendly aircraft. In 
this latter system all friendly aircraft contained a unit 

(Continued on page 29) 
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SELENIUM RECTIFIER 

The International Rectifier Corp. has 
announced a new heavy duty selenium 
rectifier. It features interlocking as- 

semblies of rectifier components, con- 
servatively rated terminals and special 
moisture- proofing. Leakage current is 
less than 1 ma./ cm.' at 25 volts r.m.s. 
in the reverse direction. The individ- 
ual selenium elements measure 61/4" x 
714" and are rated at 12 amperes. In- 
quiries may be addressed to 6809 S. 
Victoria Ave., Los Angeles 43, Calif. 

PRECISION IMPEDANCE METERS 
Precision impedance meters which 

have a 2 per -cent accuracy for 650 to 
40,000 mc. are now being produced by 
the Industrial Department of Sperry 
Gyroscope Company, Great Neck, N.Y. 
These instruments determine impedance 
by measuring standing wave ratios and 
anode positions in microwave transmis- 
sion lines. They can also measure rela- 
tive power, attenuation and wavelength 
in the line. 

The complete series of nine instru- 
ments covers all standard sizes of wave- 

guide from 3" x 11/2" to 0.360" x 0.220" 
and rigid coaxial lines of %" and 7 /s ". 
Probe position can be measured to 0.1 
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mm. on vernier scale instruments and 
to 0.01 mm. on dial and micrometer 
instruments. 

MERCURY SWITCHES IMPROVED 
New technical developments in the 

manufacture of Durakool mercury 
switches have made differences in per- 
formance. An electrical weld now seals 
hydrogen gas under pressure in the 
metal case of the switch. The closure 
keeps that pressure intact whether the 
switch is in use or inactive on a ma- 
chine or in stock. There is no noticeable 
deterioration over periods of many 
months. 

The purpose of the hydrogen gas 
under pressure is to kill the usual arc 
between the mercury and the contact 
points of the switch. Thus corrosion of 
the electrode is all but eliminated. The 
metal case acts as one electrode. Models 
rang from 1 to 65 amperes in capacity 
and are made with or without plastic 
case. Rubber insulations may be had 

on order. Address Durakool, Inc., Elk- 
hart, Ind., for further information and 
a catalogue. 

LEVEL AND ANGLE INDICATOR 
A combination level and angle indi- 

cator usable from all four surfaces is 
now available from the R -D Company, 
P.O. Box 912, Flint, Michigan. Dial 
indicators are of clear, unbreakable 
plastic, calibrated in degrees and grad- 
uated to make the tool practical for 
use in exacting jobs. The frame is heat - 
treated aluminum, 16" x 3" x 3/4". Total 
weight is approximately 11/2 pounds. 

DATA RECORDER MECHANISMS 
Newest in the line of data recorders 

produced by the Cook Research Labora- 
tories, 1457 Diversey Parkway, Chicago 
14, are types MR -3 and MR -6. These 
units are designed for building into 
vehicles, aircraft, guided missiles or 
other mobile equipment. The devices 
use magnetic tape to store variable or 
transient data under conditions of 
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severe shock acceleration for later re- 
running and analysis. All designs have 

multi- information channels and in addi- 
tion, include a time base channel for 
speed and error compensation purposes. 

LUMINOUS TUBE TRANSFORMERS 
Flickerless performance, quiet, low 

operating temperature and long service 

life are featured by Felco luminous 
tube transformers, made by The Forest 
Electric Company, 7216 Circle Avenue, 
Forest Park, Ill. Coil design and place- 
ment minimize electrical stresses and 
direct short leads prevent destructive 
corona action. 

There is midpoint grounding with 
larger wire in primary and secondary 
coils. Balanced design greatly reduces 
radio disturbance and effectively pro- 
tects secondary coils from burn -outs 
due to ground or defective tubing. 

TAPE RECORDER FOR FM 
Expressly designed for the require- 

ments of FM broadcast application, the 
Ampex tape recorder offers a 35- minute 
transcribing capacity at 30 inches 
of tape per second. The unit is self 

contained, in a studio -styled housing. 
Included are precision tape drive, com- 
pletely shielded plug -in head housing 
with separate heads for erase, record, 
and play -back, separate record and 
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playback amplifiers, flexible controls 
and adequate power supplies. 

Frequency response of the unit is 
within ± 1 db. between 30 and 15,000 
c.p.s. The manufacturer is Ampex Elec- 
tric Corporation, 139 Howard Avenue, 
San Carlos, Calif. 

ALPHA COUNTER 
An alpha proportional counter sys- 

tem has been designed for counting 
alpha particles in the presence of á 

strong beta activity. The unit consists 
of a methane flow proportional counter 
with sample holder, a built -in variable 
high gain linear amplifier, scale of 256 
to 1, a built -in high speed impulse 
recorder, and variable high voltage sup- 
ply. The complete unit is constructed 
on a single chassis. 

This type of counting system is now 
available from the Instrument Develop- 
ment Laboratories, Inc., 223 -233 West 
Erie Street, Chicago 10. 

HIGH VOLTAGE MULTIPLIER 
Reiner H.V.M. leads have special 

high voltage type of resistors built into 
the prod handles so that practically 
the entire voltage drop takes place 
before the wire lead of the cord is 

reached and the instrument end or tip 
is relatively "cold." This is a scientific 
and safe way to measure high voltage. 
Special voltage ranges and sensitivities 
for vacuum tube voltmeters can be sup- 
plied upon request and detailed infor- 
mation is given in a bulletin. The 
manufacturer is Reiner Electronics Co., 
Inc., 152 W. 25 St., N.Y. 1, N.Y. 
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PARAMOUNT WOUND PAPER TUBES 

Square Rectangular Triangular 
Round and Half -Round 

With a wide range of stock arbors ... plus the 
specialized ability to engineer special tubes . . . 

PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi- Dielectric, 
Hi- Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002 ". Made to your speci- 
fications or engineered for YOU. 

Inside Perimeters from .592. to 19.0. 

PARAMOUNT PAPER TUBE CORP. 
613 LAFAYETTE ST., FORT WAYNE 2, IND. 

Manufacturers of Paper Tubing for the Electrical Industry 
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MAN -MADE QUARTZ CRYSTALS 
Clear, sparkling crystals of real 

quartz, identical in every way to those 
produced by the processes of nature are 
now being grown at Bell Telephone 
Laboratories, 463 W. St., New York 
14, N. Y. A finely powdered form of 
silica is placed in the bottom of a steel 
bomb "test tube" and an aqueous alka- 
line solution is added. A seed plate, a 
thin wafer of quartz, is suspended at 
the top of the bomb which is then sealed 
and placed in a furnace. Under pres- 
sures exceeding 15,000 pounds per 
square inch and at temperatures of 
about 750° F., the silica dissolves, rises 
to the cooler part of the bomb and is 
deposited on the seed plate, molecule 
upon molecule, in perfectly regular or- 
der until it is in the form of a single 
clear crystal. 

Due to controlled uniformity of such 
production, the synthetically produced 
crystals are superior to natural ones. 
Standard growth rate is an inch a 
month, and commercial manufacture is 
predicted for the near future. 

I.I.T. APPOINTMENTS 
Four new members of the teaching 

staff of the electrical engineering de- 
partment of the Illinois Institute of 
Technology were recently announced by 
Dr. E. R. Whitehead, director of that 
department. Carl D. Pierson, Jr., has 
been appointed instructor, Leander W. 
Matsch, professor, Benjamn A. Fisher, 
associate professor and Elton W. Jones, 
assistant professor. These positions are 
all effective as of September 1: 

NAVY AND ELECTRONIC INDUSTRY CONFER 
The Chicago chapter of "The Repre- 

sentatives" recently held a meeting in 
the Civic Opera Building attended by 

over two hundred key men in the elec- 
tronics industry and officers in charge 
of various electronics divisions of the 
Navy Department in Washington. They 
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discussed the particular problems of 
electronic companies in their relations 
with the Navy, what the Navy is doing 
and planning, electronically, and in- 
dustry's place in that program. 

Points emphasized were that bidders 
must check Public Law #413 before 
entering into contracts with the Armed 
Forces and that manufacturers inter- 
ested in supplying the services should 
read the booklet titled "Mobilization 
Guide Book for U.S. Industry," obtain- 
able at the Government Printing Office, 
Washington 25, D.C., for $.25. 

Pictured here are the principal 
speakers at the Navy Electronics Pro- 
gram. 

NEC CONFERENCE IN NOVEMBER 
The annual National Electronics Con- 

ference will be held November 4, 5 and 
6 at the Edgewater Beach Hotel in Chi- 
cago. Scheduled as the outstanding 
features of this year's program are the 
banquet in the Marine Dining Room on 
Thursday evening and a large screen 
television demonstration by the Radio 
Corporation of America in the Crystal 
Ballroom on Friday at 8:00 p.m. 

Exhibits of manufacturers' new 
equipment will be on display through- 
out the sessions, and a comprehensive 
technical program has been arranged 
with all major fields of interest being 
covered. These include new materials, 
sound measurement and recording, 
servomechanisms, communications, elec- 
tronic instrumentation, new tube de- 
velopments, microwaves, computers, in- 
dustrial applications, television, man- 
agement of research, electronic circuits, 
magnetic amplifiers, and antennas. 

SYNTHETIC MICA 
A synthetic mica with the desirable 

characteristics of natural mica is now 
being produced on a pilot -plant scale 
under a coordinated research program 
sponsored by the Office of Naval Re- 
search, Army Signal Corps and the 
Navy Bureau of Ships. Known as 
fluorine -phlogopite mica, the synthesis 
has the properties of perfect cleavage 
into thin sheets, good electrical and 
mechanical characteristics and chemical 
stability. There is also the possibility 
that further research may reveal ways 
of directly fabricating mica compo- 
nents, which would eliminate the time 
consuming and laborious tasks of sort- 
ing, grading, splitting and trimming 

natural mica. Production of synthetic 
mica will make the United States inde- 
pendent of foreign sources for this 
strategic mineral that is widely used 
in communications and electrical equip- 
ment. 

CLIENT RESEARCH DEPARTMENT 
The Mayflower Electronic Devices, 

Inc., manufacturers of electronic heat 
sealing equipment and electronic sew- 
ing machines recently announced the 
formation of a client research depart- 
ment. This department will do research 
on dielectric heating and electronic 
sealing for clients on a contract or pro- 
ject basis. The company, located at 6014 
Hudson Boulevard, West New York, 
New Jersey, has had wide experience 
in these fields and is manufacturing 
equipment under RCA licenses. 

JARVIS HEADS CHICAGO I.R.E. 
Ken Jarvis, well -known consulting 

engineer and president of Jarvis Elec- 
tronics Corporation, has been elected 

chairman of the Chicago Section of 
I.R.E. for the 1948 -1949 year. Other 
officers include Don Haines, vice chair- 
man, and Kipling Adams. secretary - 
treasurer. 

The Chicago Section is the second 
largest of this non -profit professional 
organization devoted to the advance- 
ment of the theory and practice of 
radio and electronics, including allied 
branches of engineering. 

WEST COAST .AUDIO SOCIETY 
The newly formed San Francisco 

Section of Audio Engineering Society 
elected a full complement of interim 
officers to operate until regular fall 
elections are held. Ratification of the 
constitution was scheduled for a later 
meeting, which will also include a pro- 
gram of recent disc recording develop- 
ments, particularly the new micro- 
groove records. 

NEW LITERATURE 
Manufacture of Iron Cores 

A short description of the practices 
of the three leading German firms 
which were responsible for most all 
of the production and important de- 
velopment work of the manufacture of 

(Continued on page 27) 
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new 
TUBES 

RCA TUBES 
The Tube Department of the Radio 

Corporation of America, Harrison, New 
Jersey, has announced three new tubes, 
a power triode, an improved and super- 
seding version of the 812, the 672 -A, an 

improved version of the mercury vapor 
thyratron 672, and a radiator -cooled 
tetrode, intended for v.h.f. operation 
as a power amplifier and oscillator. 

Small in size, the tetrode features 
low- inductance leads, low grid -plate ca- 
pacitance, effective shielding between 
grid and plate circuits and a grid ter- 

minal located at the center of the 
filament end of the tube to facilitate 
its use in coaxial circuits. 

Type 672 -A differs from 672 in that 
the heater current is reduced from 6 to 
5 amperes, maximum peak anode cur- 
rent is increased from 30 to 40 amperes, 
maximum average anode current is in- 
creased from 2.5 to 3.2 amperes, and 
maximum peak forward and inverse 
anode voltage ratings are increased 
from 1500 to 2500 volts. The over -all 
length is shortened by 1/4 inch. 

OCTOBER, 1948 

The triode can be operated at high 
efficiency and low driving power. Opera- 
tion with maximum ratings is permis- 
sible up to 30 megacycles. 

TRANSMITTING TUBE CHARACTERISTICS 

More than a score of power and 
transmitting tube characteristics in a 
variety of common applications are 
tabulated for quick easy reference in 
a booklet available on request from 
Sylvania Electric Products, Inc., Em- 
porium, Pennsylvania. Rated plate dis- 
sipations range from 20 to 175 watts 
in a number of services. These services 
include a.f. power amplifier and modu- 
lator, class B and class AB,, r.f. power 
amplifier, class B telephony, plate mod- 
ulated r.f. power amplifier, class C 
telephony and others. In addition, the 
bulletin contains tube base diagrams 
and tabulation of tube types by base 
arrangement. 

HIGH POWER MAGNETRON 'TUBE 

A new high power magnetron tube, 

with a continuous wave output of 50,000 
watts at the extremely high frequency 
of 1,000,000,000 cycles per second has 
been developed under a Signal Corps 
contract by General Electric Research 
Laboratory. 

The magnetron's output represents 

the greatest CW power ever produced 
at the billion- cycles frequency, accord- 
ing to the scientists concerned with the 
project. Frequency of the tube's out- 
put is estimated as roughly 1000 times 
as high as that of a standard broad- 
casting station. 

The tube itself is water- cooled, but it 
obtains the necessary heat for operation 
of its cathode by secondary emission 
within the tube itself, created by the 
high velocity of the emitted electrons. 

o!blakcQetCuaiii4. 
Coil performance and the quality of the 
bobbins you use are inseparable. 

PRECISION BOBBINS 
Spiral winding, heavy heat -treated com- 
pression, swaged tube ends securely 
locked, impregnation of complete assem- 
bly, effect lower moisture absorption, de- 
pendable insulation, closer sizing, room for 
larger gauge, or more wire same gauge 
in winding area, weight and space saving. 

Made to Your SPECIFICATIONS 
Rounc, square, oval, rectangular - any 
coil shape. Write for samples in dielec- 
tric kraft, fish paper, cellulose acetate, 
or combinations. Aiso mfrs. of dielectric 
paper tubes, all forms. Ask for new 
Mandrel List - many new sizes. 

PRECISION PAPER TUBE CO. 

2063 West Charleston St. 

Chicago 47, III. 
Plant No. 2, 79 Chapel St. 

Hartford, Conn. 
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D. GORDON CLIFFORD is now field engineer at Lenkurt 
Electric Company, San Carlos, California. Mr. Clifford was 
formerly the chief engineer of Industrial & Commercial 
Electronics, one of the development engineers working on 
the klystron. He has been on the engineering staffs of 
Sperry Gyroscope Company, Westinghouse Electric Corp., 
Western Electric Co. and Sylvania Electric Products Corp., 
and received his degrees from Dartmouth and Harvard. 

RAY DAVIS KELL, director of television research at the 
RCA Laboratories in Princeton, New Jersey, will be the 1948 
recipient of the Stuart Ballantine Medal of The Franklin 
Institute. This award is made on the basis of his outstand- 
ing pioneer work in television, adaptation of it to military 
needs and for his inventive contributions and leadership 
in the development of color television. He was also instru- 
mental in the development of the first iconoscope camera. 

ROBERT A. KIRKMAN has been announced as a new mem- 
ber of the engineering staff of Cook Research Laboratory, 
1457 Diversey Parkway, Chicago. His work will be princi- 
pally in the design and development of high frequency 
communication equipment, including radar. Mr. Kirkman 
transferred to the Cook Laboratories from the Signal Corps 
Engineering Laboratories where he was chief section engi- 
neer for five years. He is an active member of IRE. 

RALPH A. KRAUSE was recently appointed director of re- 
search at Stanford Research Institute. He was formerly 
assistant to the president of Raytheon Manufacturing Com- 
pany, and has helped to organize the Laboratory of Nuclear 
Science and Engineering at Massachusetts Institute of 
Technology, serving as the assistant director. During the 
war he took charge of electronics research of the Office of 
Naval Research and later headed a scientific division. 

DR. LADISLAUS MARTON, Chief of the Electron Physics 
Section of the National Bureau of Standards, spent the 
summer in Europe surveying current work in the field of 
electron microscopy. Dr. Marton will also assist in initiating 
and organizing electron- optics research in Belgium, where 
he did fundamental work in that subject prior to 1938. 
He is internationally known for his accomplishments in 
electron optics and research on the electron microscope. 

A. C. MONTEITH is the newly elected vice president in 
charge of engineering and research of Westinghouse Elec- 
tric Corporation. Mr. Monteith began his career with West- 
inghouse in 1923 as a graduate student engineer in the 
training course and was assigned to the central station 
engineering department in 1924. He became manager of that 
department in 1938 and in 1941 was named manager of the 
industry engineering department. 

Electronic Digital 
Computers 
(Continued from page 13) 

Ten different kinds of pulses, six of 
which are in Fig. 9, are produced by the 
cycling unit and transmitted to all 
other units of the computer. The pulses 
are generated in a 100 kilocycle master 
oscillator, then applied to a twenty - 
stage ring counter and passed through 
a delay -line. The pulses are then gated 
by gate tubes operated by the twenty - 
stage counter, giving as a final result 
the pulses shown in Fig. 9. (The pulses 
shown are not all the pulses produced 
by the cycling unit, but include all 
those necessary for the processes of 
addition and subtraction.) 

The number and selection of these 
pulses which are applied to the single 
counter decade are determined by the 
set -up of the various other counters 
and program control circuits of the 
computer for the specific problem which 
is to be solved. At the start of the 
operation (addition or subtraction) the 
counter registers some number from 
0 to 9. The number to be added to that 
registered by the counter is received 
as a number of pulses at the digit in- 
put. Actually, two counters are always 
required for addition: one counter (the 
transmitter) represents the number to 
be added, and therefore controls the 
number of pulses which are added; the 
second (the receiver) represents the 
sum of some number plus the number 
represented by the transmitter. Thus, 
the nine -pulses are applied to one input 
of tube 2, Fig. 6, but the second input is 
controlled by the transmitting counter so 
that only the correct number of pulses 
is applied to the receiving counter. 

As a specific example, suppose the 
counter originally registers the number 
8, and the number 5 is to be added. Then 
five pulses pass through gate tube 2 

while it is open, and advance the coun- 
ter from 8 around through 9 and 0 up 
to 3. Since 8 plus 5 equals 13 (i.e., 3 

with 1 to carry), a pulse representing 
10 must be applied to the decade rep- 
resenting the next digit to the left. 
Since other decades may also be count- 
ing at the time the carry -over takes 
place, it must be remembered and sent 
on at a time when no other counts are 
taking place. This operation is per- 
formed by the carry circuit (tubes 9, 
10, 11 and 12) . At the count of 9, gate 
tube 7 is opened by the static output, 
so the following pulse which gives the 
count of 10 is also applied to tubes 9 

and 24. This pulse opens gate tube 8, 
and does not pass through tube 24 be- 
cause the carry -clear input is not open. 
After the count has taken place the 
carry -clear signal opens gate tubes 23 
and 24, so that when the first reset 
pulse is applied to tube 8 it goes 
through tube 23 into the next decade, 
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giving the carry -over. If, instead of 

holding the digit 3 at the end of the 
count, the decade held at 9, the carry- 
over pulse from the previous decade 
would go through the tubes 7 and 24, 

advancing the count by 1 and passing 
into the next decade as another carry- 
over. 

The same circuit of Fig. 6 can 
also be used as a transmitting counter 
for the process of addition or subtrac- 
tion. In this case, the number stat- 
ically registered by the counter is con- 
verted into pulse form, so that the 
number of pulses emitted is a measure 
of the digit registered in the counter. 
During the process of addition, the 
number of pulses emitted is equal to 
the number registered in the counter. 
However, for greater circuit economy 
and efficiency the process of subtraction 
is performed by using the complement 
of the digit with respect to 10. (Thus, 
if 3 is to be substracted from 5, the re- 
sult is 2 which may be achieved either 
by subtracting 3 from 5 or by ad- 
vancing the counter around 7 places, 
which also gives the digit 2 when no 
carry -over is allowed to occur.) Thus, 
subtraction of a number is accom- 
plished by adding the complement of 
that number with respect to ten (with 
no carry -over to the next decade). 

How a counter decade transmits the 
correct number of pulses for addition 
and subtraction can be understood by 
reference to Fig. 6. The transmission 
process makes use of the ten- pulses 
from the cycling unit, which are intro- 
duced through tube 1. These ten pulses 
cycle the counter completely through 
a complete cycle, leaving it to register 
the same number it originally held. 
For example, if the counter originally 
held the number 5, the addition of ten 
pulses would cause it to cycle through 
9 and 0, and up to 5 again. It can be 
seen that the counter circuit has two 
outputs, one for addition and the other 
for subtraction, which are controlled 
by the carry circuit. During the time 
the counter is cycling from the num- 
ber which it registered initially until 
it goes through the count of 9, gate 
tube 13 is open to permit the com- 
plement number of pulses to be passed 
through the subtract output. (It should 
be noted that the number of output 
pulses will be the complement with 
respect to 9, and the missing digit is 
supplied by the complement -pulse from 
the cycling unit.) After the count of 0 

the carry circuit is set, opening gate 
tube 14 and closing 13, so that the 
number of pulses which advance the 
decade from 0 to the digit which it 
originally registered are permitted to 
pass through the add output. In this 
method the number of pulses which the 
counter registered at the start of the 
process is permitted to pass through 
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the add output to be added to any num- 
ber stored in any other counter, while 
the complement number of pulses is 
permitted to pass through the subtract 
counter to give subtraction from any 
number stored in any other counter by 
the method of complements. 

The various counting circuits are 
controlled and directed in their opera- 
tions by means of program control cir- 
cuits of the type in Fig. 11. Such a 
circuit can be set up for a large variety 
of operations, such as: (a) add and 
clear, (b) receive a number, (c) sub- 
tract without clearing, etc. When the 
program control circuit receives a pro- 
gram pulse, it directs its unit to the 
required operation, and when this is 
completed sends out an output program 
pulse which in turn initiates the next 
operation in the computation sequence 
to be performed. Thus a complete 
problem is set up by proper intercon- 
nection of the necessary amount of 
counter circuits and program controls 
in the proper sequence, and setting the 
program control circuits for the re- 
quired function by means of the 
switches associated with them. 

(To be continued) 

News Briefs 
(Continued from page 24) 

high frequency iron 
for $.50 by the 
Office of Tech- 
nical Services, 
Department of 
Commerce, Wash- 
ington 25, D. C. 

The mixing 
methods used by 
the AEG firm in 
Berlin and an ex- 
trusion process 
developed by 
Siemens and 
Halske at Wer- 
nerwerk are of 
special interest. 
Tabular data on 
common mixing 
processes for iron 
core manufac- 
ture, grades of 
iron ores, mag- 
netic materials, 
hysteresis and 
other pertinent 
matter is includ- 
ed. To obtain this 
report, write for 
bulletin #PB- 
45067. 

Recording and 
Reproduction of 
Test Data 

Aimed at prob- 
lems in recording 

cores is on sale 

and reproduction of test data, a free 
bulletin has been released by the Cook 

Research Laboratories, 1457 Diversey 
Parkway, Chicago 14. It describes 
their standard 6- information channel 
recorder and playback equipment to- 
gether with three newly developed data 
recorders and a data interpretation 
unit. 

The company has also established a 
new data analysis department and 
maintains a trained staff to render com- 
plete recording and analytical services 
on data received. With their help jobs 
are made easier and installations more 
efficient. 

Silicone Mold Release Agents 
General properties, major applica- 

tions in the fields of lubricating tire 
molds, curing bags, and lubrication of 
mechanical rubber goods, floor tile, and 
plastics, of silicone mold release agents 
are discussed in a pamphlet of Dow 
Corning Corporation. 

These agents were introduced by the 
company about four years ago and 
have since proved their commercial use- 
fulness by reducing operating costs and 
improving the quality of rubber and 
plastic molded products. 

The pamphlet is available upon re- 
quest by writing the firm at Midland, 
Michigan. 

/ FORMICA 

ew. YIN-2s 
ELECTRICAL INSULATION 

200 Times Better Insulation Resistance 
The specifications for Formica "YN -25" tell their 
own amazing story far better than adjectives. 
Note particularly that impact strength is 10 
times greater ... insulation resistance 200 
times higher than standard 
electrical grades of laminated 
insulation. 

pR megocyde. ,. 
megacycle...... 

po,Ner oe nt 

.Over 
50, 

megohms 

0ieledrlc 
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4 
000 

Insulation 
Resist @95 

°^ ..... notch 

oftec 96 Frs: 
q0° 10 ft. lb. Pec 

inch of notch 

lmP°ct s?5éa9,h.. . 6 ft. lbs. per 

Éld9ewise....... Az 

Excellent machining, punching 
and post- forming characteristics 
mean limitless variety of possi- 
ble sizes and shapes. 

full engineering data to Formica, 
4641 Spring Grove Avenue, Cin- 
cinnati 32, Ohio. 

Productive 

ORMICA 
w work in Industry 

FORMICA "YN -25 "- 200 TIMES BETTER INSULATION RESISTANCE 
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Industrial Review 
TESTING, 1 -2 

The 44BX ribbon velocity microphone 
undergoes a final inspection at the Ra- 
dio Corporation of America's Engineer- 

ing Products plant in Camden, New 
Jersey. These mikes will later be 
shipped to radio stations all over the 
world. 

The 44BX was the first high fidelity, 
bi- directional microphone available to 
the broadcasting industry. Today, thou- 
sands of these sensitive units are in use. 

* * * 

NEW FIRM 
Brociner -Mass Instruments, Inc. has 

been organized for the development and 
manufacture of photoelectric colori- 
meters, photometers, and related equip- 
ment in the electronic instrument and 
clinical fields. The first product to be 
announced is the clinical analyzer, a 
photoelectric colorimeter calibrated for 
60 clinical determinations. 

Officers of the company are president, 
Morris Mass and vice president and 
treasurer, Victor Brociner. Offices, lab- 
oratory and factory are located at 1546 
Second Avenue, New York 28, N. Y. 

* * * 

MASS -SPECTROMETER IN METAL ANALYSIS 
Vaporizing metal samples in a small 

filament type furnace has enabled 
Westinghouse Electric Corporation 
scientists to trace metal impurities by 
means of a mass -spectrometer. Using 
two milligram samples, the new method 
will detect as little as one part of 
impurity per million. The equipment 
was devised for a special research proj- 
ect and is not commercially available. 

The spectrometer consists essentially 
of an ionization chamber and a curved 
section with narrow slots at each end. 
Ions of the vapor being analyzed are 
separated electromagnetically so that 
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only those having certain atomic 
weights pass around the curve and 
through the exit slot. These are de- 
posited on a plate just beyond the slot, 
and their quantity is determined by 
measuring, the charge on the plate. 

Thus an analytical job that would 
take days by chemical means can be 
completed in a few minutes. 

* * * 

BLIND HOLE ROTARY BROACHES 
Designed to replace reamers and to 

eliminate a second broaching, rotary 
broaches, manufactured by Shearcut 
Tool Company, Box '746, Reseda, Calif., 
may be used in lathes, turret lathes, 
automatics, boring mills, milling ma- 
chines and jig bores, etc. By a new 
technique, chips are removed to be fed 
out of the blind hole and this makes it 
possible to feed the rotary broach to 
the bottom of the blind hole. The 
result is a hole perfectly finished to the 
exact size. 

The broaches are sharpened on the 
front end and also on the helical cutting 
flutes. Stock sizes start at 3/16" and 
run to 11/2". Other sizes are available 
upon order. 

* * * 

COOK COMPANY EXPANDS 
Cook Research Laboratories, a divi- 

sion of the Cook Electric Company, 
1457 Diversey Parkway, Chicago, is in 
the process of expansion. A one -story 
structure is being added to the present 
quarters. The upper floor shown in 
the illustration will be devoted to engi- 
neering and drafting and most of the 
lower floor used as a model shop. A 
stockroom and a small room housing 
physical and high voltage testing equip- 
ment are at the rear of the model shop 

and a third subdivision at the front of 
the model section will serve as an ex- 
perimental test department for heavy 
equipment. 

Cook Laboratories is engaged in 
physical, electronic, meteorological and 
nuclear research for the U. S. govern- 
ment and private industry. 

Controlled Voltage Divider 
(Continued from page 9) 

still reduces the (b) effect. By properly 
choosing the values of the parts, this 
effect (b) may be completely removed 
under normal conditions during regular 
detection of audio frequencies, although 
still present to prevent oscillation when 
no signal at all is present. The circuit 
coupled to the output helps in reducing 
the (b) effect during normal function- 
ing. 

In order to receive AM, which other- 
wise is completely removed from the 
output of the controlled voltage divider, 
a changeover switch makes the proper 
changes in the circuit to obtain the 
circuit shown in Fig. 5. Here, the 
tuned circuits Ti and T2 shown by Fig. 
4 have been substituted by the circuits 
T', and T'2 which are tuned on the same 
frequency equal to that of T, primary 
circuit. CH is an audio frequency choke 
and C, is a condenser large enough to 
insure a good filtering of the audio 
frequency. Now the output will depend 
only on the ratio between actual signal 
(given as percentage of modulation) 
and average carrier. It will not be 
affected by either changes in average 
amplitude proceeding from changes in 
field strength at the antenna, or from 
the effect of changes in frequency 
through the tuned circuits. The result 
during AM reception will also provide 
complete a.v.c. besides complete FM 
elimination. 

The complete circuit for AM and FM 
with changeover switch is shown in 
Fig. 6. Here, the tuned circuit T'2 is 
formed by switching in parallel the 
circuits T, and T2 when the receiver is 
switched to the AM position. This gives 
to the resulting circuit a resonant fre- 
quency closely equal to the average 
between the resonant frequency of the 
two original circuits, i.e. the center 
frequency of the former discriminator. 
As shown in Fig. 6, the circuit is 
switched to FM with all the switches 
in the upper position and to AM with 
all the switches in the lower position. 
In practice, this is a single switching 
unit. 

Circuit applications of the controlled 
voltage divider for purposes other than 
AM /FM detection and elimination in a 
radio receiver, may be derived from the 
basic circuit shown in Figs. 4 and 5 
according to the particular purposes 
intended for. The following are some 
examples of the possibilities that the 
controlled voltage divider circuit af- 
fords. 

T, and T2 tuned to the same fre- 
quency and separately excited provide 
a means of comparing the amplitudes 
of two different signals by the circuit 
of Fig. 4. It permits comparison of the 
amplitude of one signal to the average 
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value of another one if the circuit of 
Fig. 5 is used. If signals of different 
frequencies have to be compared, T, 
and T2 must each be tuned to its proper 
frequency. The removal of the choke 
CH in the circuit of Fig. 5 provides 
a means of comparing only the average 
value of both signals. If the frequency 
is low enough, the circuits T, and T2 

may be properly substituted by trans- 
formers. If d.c. voltages, or voltages 
changing over a very wide range of 
frequencies have to be compared, they 
may be used to amplitude modulate a 
small local twin oscillator, with the 
output of this then fed to the controlled 
voltage divider with or without previ- 
ous amplification. 

Since a voltage signal as required by 
the functioning of the controlled volt- 
age divider may be developed by the 
drop of a current through a resistance, 
or an impedance, currents may also be 
compared. This provides a means of 
comparing a current with a voltage and 
therefore obtaining the value of im- 
pedances at different frequencies. If 
the voltages or currents are generated 
by small crystal detectors placed in 
different positions along an energized 
r.f. transmission line, antenna, wave 
guide, etc. it can provide a means of 
determining the standing wave ratio. 
Other special modifications and appli- 
cations may be derived case by case. 

This development never would have 
materialized without the help of Giusto 
Fonda Bonardi, co- inventor. -p-- 
Aerial Navigation 
(Continued from Page 21) 

known as IFF - Identification Friend 
or Foe - consisting of a transmitter 
and receiver which operated in the fol- 
lowing manner. When a ground or 
aircraft radar noted the indication of 
a target, whose identity was in ques- 
tion, the IFF transmitter would be 
actuated. When the IFF pulse was re- 
ceived in the aircraft in question, it 
automatically triggered a coded pulse 
through its transmitter which was then 
received and identified at the question- 
ing radar location, thus informing it 
that the target was a friendly aircraft. 

In civil applications the same prin- 
ciples are adhered to but units are 
modified to provide a maximum of co- 
ordination and clarity for both pilot and 
control tower personnel. For example, 
the radar equipment previously dis- 
cussed depends solely upon the reflec- 
tion of the signal from the aircraft. 
Hence a high gain receiver is required 
which inherently causes the appearance 
of a great deal of noise on the CRT 
screen. This makes reading of indica- 
tions difficult and uncertain, and weak 
signals are frequently overlooked. 

Where cooperation of the aircraft can 
be secured, a unit can be installed in 

the plane which responds to the ground 
radar in a manner similar to the IFF 
equipment. As indicated in Fig. 6, bea- 
con (or secondary, aided, or assisted) 
radar, as this system is called, requires 
a receiver in the plane which, when 
challenged by the ground radar pulses, 
instantly and automatically triggers an 
associated transmitter which returns 
an artificial echo on a different radio 
channel. This echo, of course, is much 
stronger than a naturally reflected one. 
The ground station receiver, tuned to 
the aircraft transmitter channel, re- 
jects the unwanted natural reflections 
which would otherwise "clutter up" the 
indicator display and also, by means of 
a squelch circuit, eliminates much of 
the receiver noise from appearing on 
the scope. Hence a clear, accurate in- 
dication is obtained. 

As indicated in Fig. 6, the use of a 
special multichannel receiver on the 
ground makes it possible to have either 
a "selective" beacon radar display, 
which shows only airplanes which re- 
spond to a given radio channel or a 
"comprehensive" display, which shows 
all airplanes regardless of their radio 
channel selections or both displays. The 
choice of display offers certain opera- 
tional advantages for traffic control, 
and yet does not restrict the airborne 
transmitter in any way. 

Navar is the name of an aerial navi- 
gation system which coordinates a num- 
ber of radio aids to navigation and 
traffic control to provide the following 
services to control tower and aircraft: 
1) The control tower is supplied with 
complete information regarding the 
position, height, and, if desired, identi- 
fication of all aircraft in its radius of 
operation. 2) In the aircraft, informa- 
tion regarding its exact position rela- 
tive to the airport and the position 
of other aircraft in the vicinity is 
supplied. 

The ground station equipment in a 
Navar system consists primarily of a 
beacon radar system plus an alterna- 
tive normal radar to detect those planes 
that do not contain responders. The 
beacon radar requires that the aircraft 
have at least one receiver tuned to 3000 
mc. and a transmitter operating at 960 
mc. When the receiver picks up the 
beacon radar pulse, it triggers the 
transmitter which returns an artificial 
echo to the ground radar. 

This latter 960 mc. pulse can be coded 
to contain other information, usually 
the altimeter reading so that the ground 
station is provided with the height as 
well as position of the aircraft. Trans- 
mission of the altimeter reading can be 
accomplished by modulating the pulse 
in accordance with its reading. Any of 
the modulation systems described in the 
article "Pulse Communication Systems "' 
may be employed. For example, the 

duration of the transmitted pulse can 
be made proportional to the altimeter 
reading. 

The 960 mc. transmitter used to re- 
spond to the beacon can also be utilized 
in conjunction with another receiver 
operating in the 1020 to 1075 mc. band, 
to provide distance and azimuth indica- 
tion to the pilot. The DME, Distance 
Measuring Equipment, is obtained by 
causing the ground radar station, upon 
receiving the artificial echo, to transmit 
another artificial echo back to the air- 
craft in the 1020 to 1075 mc. band. The 
time interval between transmission and 
reception of the pulse is measured in 
the aircraft. This time interval is con- 
verted directly into the appropriate 
distance and indicated on a meter cali- 
brated in miles. 

For azimuth indication the ground 
equipment must provide another signal. 
Whenever the radar antenna points 
directly north, another signal is trans- 
mitted omnidirectionally by the ground 
station in the 1020 to 1075 mc. band. 
This signal is, therefore, picked up by 
the second aircraft receiver. When the 
beacon is pointed at the aircraft, the 
radar signal is picked up by the first 
receiver. The time interval between 
reception of the `north' signal and of 
the beacon signal is measured and 
knowing the speed of rotation of the 
beacon antenna, the azimuth can be 
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Fig. 10. Basic layout of Loran system. 

determined. The azimuth indication is 
provided on a meter calibrated directly 
in degrees. 

To review briefly, the chain of action 
is as follows. When the beacon radar 
antenna points north, an omnidirec- 
tional signal is sent out in the 1020 to 
1075 mc. band which is picked up by 
the aircraft receiver tuned to that fre- 
quency. This signal is coded differently 
than that later transmitted by the 
ground responder so that it is recog- 
nized as the 'north' signal and it initi- 
ates the azimuth circuits. When the 
antenna is directed towards the aircraft, 
a 3000 mc. signal is picked up by the 
other aircraft receiver which then for- 
wards a pulse to the azimuth circuit, 
initiates the DME, and triggers the 
960 mc. transmitter. The transmitted 
pulse is modulated by the altimeter and 
received by the ground radar. The plane 
position and altimeter reading thus be- 
come available to the control tower. 
Upon reception of the 960 mc. pulse, 
the ground station also transmits a 
pulse in the 1020 to 1075 mc. band 
which is received by the 1020 to 1075 
mc. receiver in the aircraft and estab- 
lishes the distance of the plane from 
the airport. Fig. 7 shows a block dia- 
gram of this system plus the PPI 
indication to be described in the next 
paragraphs. 

To prevent collisions, it would be 
very helpful if each aircraft had full 
knowledge of the other aircraft located 
in his surrounding area. To provide an 
airborne radar set with its inherent 
high wind resistant antenna, normally 
required to obtain sufficient directivity, 
plus the mechanical problems of rotat- 
ing this antenna, adds up to an ex- 
tremely difficult design and one which 
is impractical for most aircraft. To 
overcome this the Navar System pro- 
poses relaying the information con- 
tained on the beacon radar scope to the 
airborne unit by duplicating the ground 
picture on a similar cathode ray tube 
located in the airplane. This system 
employs television techniques to trans- 
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mit this 'picture' and utilizes the 1020 
to 1075 mc. receiver, already in the 
aircraft, for r.f., i.f., and video ampli- 
fication. Thus by the addition of an 
indicator unit, complete information of 
the location of aircraft in the area is 
available to all pilots with the position 
of his own aircraft clearly indicated. 

Identification of aircraft can be ac- 
complished by supplying each one with 
a special response code which is actu- 
ated only when identification is desired 
by the control tower. In this case, as 
in all previous ones where coded pulses 
are used, the techniques developed for 
television and pulse communications are 
employed. The final result is that the 
ground transmitter sends out a con- 
tinuous train of pulses with each pulse 
carrying certain intelligence. At the 
receiver the pulses are channelled to 
their proper circuits and the intelli- 
gence extracted. 

There are other systems of aerial 
navigation, such as Teleran and GCA 
(Ground Control Approach), that have 
been developed. In virtually all such 
cases the basic elements outlined thus 
far in this article are used with differ- 
ent modification to meet individual re- 
quirements. 

Loran 

In the system described heretofore 
the maximum range of operation is 
limited to line of sight ranges which, 
under optimum conditions, may be sev- 
eral hundred miles. However, usually 
the maximum range is well below this 
value and hence for long range naviga- 
tion of the order of 500 to 1500 miles 
other methods must be utilized. The 
Loran system (from LOng RAnge Nav- 
igation) permits precise over -water 
navigation for aircraft up to 1500 miles 
from shore -based stations at night and 
750 miles during the day. 

Loran, using the principles of hyper- 
bolic navigation, consists of four pulse - 
transmitting stations located along a 
line adjacent to the area over which 
navigation is desired as shown in Fig. 
10. Two of these stations, DM, and 
DM,, are at one point known as the 
"double master" station. This station 
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sends out pulses omnidirectionally at a 
highly precise repetition rate. Two sets 
of pulses operating in the 1700 to 2000 
kc. range are transmitted. One set, 
initiated by station DM,, operates at a 
given rate such as 25 pulses per second. 
The other set, generated by DM,, oper- 
ates at a slightly different rate, such as 
25.075 pulses per second. The difference 
in repetition rate enables the aircraft 
receiver to distinguish between those 
pulses originating at DM, and those 
originating at DM,. 

Consider first a pulse transmitted 
omnidirectionally by station DM,. The 
pulse travels to the associated "slave 
station" S,, where it is received and 
retransmitted after a known time delay. 
Hence stations DM, and S, send out 
identical pulses at the same repetition 
rate, but those transmitted by station 
S, are emitted later than those of DM,. 
The two sets are received at the air- 
craft with a time differential equal to 
the difference in their range plus the 
time delay of the receiver. 

At the receiver the two pulses are 
displayed on a cathode ray oscilloscope 
and the difference in their times of 
arrival is measured with an accuracy 
of 1 microsecond. Since the location of 
DM, and S, are known, and the differ- 
ence between the length of the other 
two sides of the triangle made between 
the two stations and the aircraft is also 
known, the navigator can describe a 
hyperbolic function upon which he must 
be located. 

In a similar manner the difference in 
the time of arrival of the pulses origi- 
nated by DM, and retransmitted by S2 
is measured on the scope and again a 
hyperbolic function determined. The in- 
tersection of the two hyperbolic func- 
tions is, of course, the location of the 
craft. 

Actually the navigator does not have 
to make all of these calculations upon 
receipt of the Loran signal. Special 
Loran charts have been drawn which 
provide hyperbolic curves for a number 
of equally spaced microsecond readings. 
The navigator must therefore only in- 
terpolate his reading on the chart and 
his position is rapidly determined. A 
typical Loran chart is shown in Fig. 8. 

The maximum range of this system is 
mainly a function of how far a 1700 to 
2000 kc. signal can be transmitted with 
sufficient strength to overcome noise 
and sky wave reflection interference. 
The sky wave reflections are sometimes 
utilized to extend the range of the sys- 
tem. However, considerable operator 
experience and inaccuracy are inherent 
characteristics of such a system. 

This paper concludes this series of 
articles on "Pulse Techniques." The 
authors hope that they have proved to 
be of value to the readers. Of course, 
many subjects were, of necessity, left 
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out. Some of these subjects will be 
covered in a book now being prepared, 
entitled "Pulse Techniques," to be pub- 
lished by Prentice -Hall. It is based 
mainly upon this series of articles. The 
authors would welcome all suggestions 
from the readers as to what subjects 
they would like to see covered in this 
book. 
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H.F. Heating 
(Continued from page 6) 

between the plates of the test fixture 
and A is the area in square centimeters. 
The corresponding Q of the dielectric 
material was evaluated by using the 
formula: 

Q, Q_ C, G, (9) 
Q, - Q_ C, 

The numerical value of Q obtained 
from Eqt. (9) provides sufficient in- 
formation to obtain the power factor 
of the dielectric material. From the 
formula for power factor: 

R 1 
P = VR_ X- 

_ V1+ Q- 
and for values of Q considerably 
greater than 1, the equation for p re- 
duces to: 

(10) 

p = 11Q (11) 
The numerical values of the dielectric 

constant as well as the power factors 
are tabulated in Table 1 for aluminum 
oxide, silicon dioxide, magnesium oxide, 
cellulose acetate and acetobutyrate. 
This tabulation includes the effects of 
frequency from 1 to 50 mc. 

Another concept relating to the h.f. 
properties of granular dielectric ma- 
terial is the effective conductivity a and 
the effective resistance which are re- 
lated by the equation: 

R, = o(A (12) 

since the capacitance of parallel plates 
is 

C = 8.85 10"eó (13) 

where A is the effective area of the 
parallel electrodes and d the distance 
between them in square centimeters and 
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centimeters respectively. The suscep- 
tance or the reciprocal of the reactance 
may be expressed by multiplying Eqt. 
(13) by b.). With the definition of the Q 
of a capacitance branch of the circuit 
as R,. I X, or w C R, , the combination of 
equations (12) and (13) provide a 
formula for the effective conductivity 
a in terms of Q, the dielectric constant 
E and the periodicity a. This formula 
is: 

a = 8.85 10 -" E w/Q (14) 

The materials tested with these de- 
sign factors in mind for high- frequency 
drying were aluminum oxide, silicon 
oxide, and magnesium oxide while the 
plastics group were cellulose acetate, 
and acetobutyrate. An extremely in- 
teresting result, relating the power fac- 
tor and dielectric constant to the grain 
size of the dielectric, was observed. 
This relationship may be visualized by 
considering the distribution of the elec- 
tric field within a powdered dielectric. 
To do this, one must consider the small 
capacitances throughout the volume of 
the dielectric. Each particle of the 
dielectric is a small condenser and each 
air gap between the solid dielectric is 
also a condenser. The over -all picture 
provides a large number of condensers 
connected in a series -parallel combina- 
tion. To simplify this analysis, all of 
the condensers representing the solid 
dielectric should be merged, providing 
a single condenser with a solid di- 
electric, and all the condensers repre- 
senting the numerous air gaps combined 
and replaced by a single equivalent 
condenser with an air dielectric. These 
two final condensers are considered as 
being connected in series as in Fig. 8, 
thereby providing a simple equivalent 
circuit as a substitute for the more 
complex combination. It is evident that 
under similar conditions, that is, with 
the h.f. voltage across the electrodes 
maintained constant, the voltage across 
the equivalent air capacitor decreases 
with an increase in capacitance. 

The equivalent capacitance of the air 
dielectric condenser is actually equal to 
the volumetric summation of the incre- 
mental capacitances of each air pocket. 
Since the ratio of the projected area 
to the effective thickness of each air 

2 

PARTICLE DIAMETER IN MM. 

Fig. 10. Graph showing the effect 
of panicle diameter of aluminum 
oxide on dielectric constant in the 
frequency range of 10 to 40 mc. 

3 

pocket increases with the size of the 
pocket, the capacitance will increase 
with the size of the pocket. Due to the 
fact that there are fewer such condens- 
ers in series, the net capacitance is 
greater. 

This means that the voltage across 
the equivalent condenser for the solid 
dielectric will increase and the power 
supplied to the dielectric will increase. 
This effect may be summarized graph- 
ically by observing that the slope of 
the curve of the power factor vs. par- 
ticle size will be a positive quantity 
and is illustrated in Fig. 10. 

The application of the foregoing 
theory was successfully achieved with 
a dielectric heating unit using a fixture 
of the type shown in Fig. 5. This unit 
was first used to preheat granular 
cellulose acetate and then the other 
granular materials with a fair degree 
of success. The capacitance of the load 
conveying fixture when fully loaded was 
300 micromicrofarads, the frequency 
was 3 mc., the voltage 1400 r.m.s. and 
the power factor approximately 0.10. 
Substituting these values in Eqt. (6'), 
the calculated h.f. power delivered to 
the granular dielectric was approxi- 
mately 1200 watts. This value checks 
very well with the heating capacity of 
the dielectric as it was possible to 
preheat about one pound of material 
per minute. 

The author wishes to express his 
appreciation to Dr. E. Mittelmann for 
the excellent facilities of his h.f. labor- 
atory and also to the American Plasti- 
craft Co. for their cooperation in 
making the practical phases of this 
article possible. 

Table I. Tabulation of power factor and dielectric constant for 
a variety of materials for frequencies from 1 to 50 megacycles. 

f mc. Aluminum Oxide Magnesium Oxide Cellulose Acetate Acetobutyrate 
p E p E p e p 

1 .002 4.0 .0033 3.8 .020 3.8 .028 2.: 
2 .0025 3.8 .0042 .. .050 2.3 .035 . 

5 .005 3.7 .0075 2.3 .090 .052 2.3 
10 .0075 3.23 .0150 1.5 .100 .076 1.5 
30 .010 3.1 1.5 .130 2.3 .090 . . 

50 .015 2.9 .0150 1.5 .130 2.3 .090 1.2 
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An Answer toYour Needs! 

RADIO TEST 

INSTRUMENTS 
by Rufus P. T urner 

Consulting Engineer, RADIO NEWS 

REVISED EDITION 
NOW AVAILABLE! 

TELLS HOW TO CONSTRUCT, CALIBRATE, AND 

USE ELECTRONIC AND RADIO TEST EQUIPMENT 

This well illustrated and practical manual will be an asset to any 

radio man's service library. It shows how to build, how to prop- 
erly calibrate, how to use dozens of different types of radio and 

electronic testing devices. It covers briefly the theoretical explana- 
tion of radio, but only to make sure the reader first understands 
electrical and radio theory. The major portion of the book is de- 

voted to technical data, which is presented in clear, understandable 
language. An ideal text for the practical radio man and a must 
for the radio serviceman. 

Graphically Illustrated 

Included are 182 informative illustrations- diagrams, charts, 
tables, and photographs -carefully chosen by the author to illus- 

trate his sixteen chapters. RADIO TEST INSTRUMENTS is a 

unique presentation of a culmination of the author's own practices 
and applications. He has constructed and calibrated, tested and 
built, each piece of equipment described. And he shows how you 

can build and use these test instruments. 

Covers Fully All These Test Instruments 

Multipliers 
Resistors 
Multi -Range 
Voltmeters 
Multi -Range 
Ammeters 
Ohmmeters 
Ultra -High- 
Resistance Meg - 
ohmmeters 
Volt -Ohm- 
Milliammeters 
Wattmeters 

Vacuum -Tube 
Voltmeters 
Decibel Meters 
Bridge -Type 
Impedance Meters 
Direct -Reading 
Impedence Meters 
Simple Capacitor 
Checkers 

Compact Capacitor 
Checkers 
Simple Coil 
Checkers 

Substitution -Type 
Capacitance 
Checkers 
Resonant In- 
ductometers 
Precision Re- 
sistance Bridge 
High -Gain Null 
Detectors 
Oscilloscopes 

R.F. Test Os- 
cillators 
and many others 

Price $4.50. Use convenient coupon 
with full return privilege 

ZIFF -DAVIS PUBLISHING COMPANY 
185 North Wabash Avenue, Chicago 1, Ill. 
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ACCURATE . . . AUTHORITATIVE 

PROFUSELY ILLUSTRATED 

221 PAGES; 182 ILLUSTRATIONS 

AN EXCEPTIONAL VALUE 

FOR ONLY 

$4.50 

MAIL THIS COUPON TODAY 
Ziff -Davis Publishing Company, Dept. REE 

185 North Wabash Ave., Chicago 1, III. 

I am enclosing $4.50 (check or money order) for 
which please send me one copy of RADIO TEST IN- 
STRUMENTS. I understand that I may return book 
within five days for full refund if I am not entirely 
pleased. 

Name 

Address 

City State 
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All major parts pre. 
assembled. 
Saves costly installa- 
tion time. 

Here's another "first" by Ward in the rapidly expanding 
field of television reception. Advanced Ward design and 
engineering makes receivers work to their highest degree 
of efficiency. 

That's the opinion of satisfied set owners, service installers, 
and major set manufacturers, who are all directly inter- 
ested in the improved performance of television. 

As a result of months of exhaustive scientific research and 
field testing, Ward now makes available a high band TV 
array which can be stacked above the standard television 
elements, and independently oriented! Also new is a kit for 
stacking two of Wards finest television assemblies into a 
two -bay array for a greater gain than ever before. 

Sure, there have been other multiple antennas. but none 
with the scientifically measured spacing and complete 
adaptability of the new Ward models. You can see the 
difference yourself on the television screen when a "Magic 
Wand" aerial is connected to the set. 

Send to coupon today for free copy of new Ward catalog. 

Please send se tree copy et your 
aerials. 
NAME 

new atalos showins iated developments in telnisbe i 

STATE ...._WTy 
IF JOBBER OR DEALER 
COMPANY NAME 

THE WARD PRODUCTS CORPORATION 
DIVISION OF THE GABRIEL COMPANY 

1524 E. 45th STREET, CLEVELAND 3, OHIO 
IN CANADA: ATLAS RADIO CORP. LTD., TORONTO, CANADA 

1 

ORIENTING AND GAIN. Each bay 
tilts in any plane. can be oriented in any 
direction to give sharpest focus possible. 
Eliminates awkward or tricky installations. 
Permits hairline adjustments for utmost 
gain on both the high and low band 
stations., 

ADAPTABILITY. Ease of combination of 
assemblies in basic kits makes "Magic 
Wand" Aerials more adaptable than ever 
to the varying requirements of each in- 
stallation. This superior flexibility means 
a highly specialized Ward TV aerial for 
each purpose, with fewer models in stock. 
no obsolescence, and greater profits! 
Write today for free catalog! 

WORLD'S L A R G i ' S C P R O D ü C E R O F 

October, 19.18 

F O R C A R A N D H O M E 
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FOR FINER FM -AM RECEPTION 
THIS TUNER -AMPLIFIER COMBINATION 

WITH 

REVOLUTIONARY 
AUTOMATIC 

FREQUENCY 
CONTROL! 

FM -AM TUNER RC -8 F e a t u r e s 
automatic -frequency control, most revo- 
lutionary development in FM design -- 
entirely eliminates drift and multiple 
tuning responses. Nine shielded minia- 
ture tubes plus rectifier include double 
limiter and tuned RF stage in both FM 
and AM. Low- impedance loop, enabling 
flexibility in mounting, provides low - 
noise AM reception. Rear socket pro- 
vides easy access to 6.3 -volt AC and 
exceptionally well -filtered 100 -volt DC 
for supplying external pre -amplifiers, 
additional pilot lights, etc. Controls 
include separate bass, treble and switch 
positions for phonograph and television 

audio inputs. Polished chrome chassis. 
Audio cable, escutcheon, decals, anten- 
nae, and detailed installation instruc- 
tions furnished. 

HI- FIDELITY AMPLIFIER RC -2 
High impedance input; 12 watts output 
at 1% distortion. Taps: 4, 6, 8, 15, 500 
ohms. 65 db gain, including inverse 
feedback. Uniform frequency response 
from 20 to 20,000 cycles up to 8 watts 
output. Hum 65 db below rated output. 
Tubes: 6J5, 6SN7, (2. 6V6, 5Y3. 
Durable polished chrome chassis. 

Write for Descriptive Circular °A" and Prices. 

The RADIO CRAFTSMEN, Inc. 
1341 S. MICHIGAN AVENUE, CHICAGO 5, ILL. 

WANTED -Western Electric Car- 

rier Telephone and Telegraph Equip- 

ment and Components. Filters, 

repeating coils, transformers, equal- 

izers. Types CFI, CF2, H, C, and 

other carrier equipment. Telephone 

and telegraph repeaters. 

Box 450, Radio News, 185 N. Wabash 

Chicago, Illinois 
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WANTED . 

RADIO SERVICE MEN 
Experienced men with cars for part -time 
work on AC -DC receivers -Some traveling 
required - Must be bondable-Pleasant 
work with good compensation -Need men 
in or near Davenport, Iowa, Chicago, In- 
dianapolis, Buffalo, Rochester, N. Y., Pitts- 
burgh, Philadelphia, Washington, D. C., 
Baltimore, Md., and Boston, Mass. 

Address box number 467 
c/o RADIO & TELEVISION NEWS 

185 N. WABASH CHICAGO 1, ILL. 

D.C. Voltage Control 
(Continued from page 67) 

the 4" voltmeter may be used for gen- 
eral rbetering purposes by plugging 
into the output jacks. In this event, 
it may be desirable to install another 
toggle switch which will disconnect 
the 100,000 ohm potentiometer from 
the voltmeter. 

Special Applications 
A recent problem in the laboratory 

called for the control of a 400 volt "B" 
battery supplying a 5000 ohm load. 
The required control range was ap- 
proximately 7 to 1, or an output volt- 
age variation from 60 volts to almost 
400 volts. The output voltage control 
unit made an effective electronic rheo- 
stat. It outperformed a potentiometer 
type of control which would have bled 
too much power and would have had 
to be excessively large in order to 
carry the 80 ma. of current at max- 
imum output voltage. Had a series 
type of rheostat been used, it, too, 
would have had to be capable of carry- 
ing a maximum current of 80 ma. and 
provide enough resistance to drop the 
voltage to 60 volts. Special tapered 
controls, if available, could have been 
used but since the output voltage con- 
trol unit performed adequately in this 
application the tapered controls were 
not tried. 

By placing an electrolytic filter con- 
denser across the output of the control 
unit, the instrument will operate as 
an RC filter network. The effective 
resistance of the series tube becomes 
the R in the RC filter. Additional fil- 
tering of the d.c. is obtained. The re- 
duction in ripple, percentage -wise, is 
approximately equal to: Ere /Err 
1 /ce CR* for values of CR above 10,000 
(µfd. x ohms); where Er, _ 
ripple voltage at input of RC filter; 
Ere = ripple voltage at output of RC 
filter; a, = 27f (754. for 120 cycle 
ripple); and CR - µfd. x ohms. 

To illustrate how this works, a badly 
filtered power supply had a measured 
hum or ripple voltage of 4.7 volts. 
The d.c. output voltage across a 5000 
ohm load was 305 volts, or a ripple 
voltage of 1.54 per -cent. 

By placing a 40 pfd. condenser di- 
rectly across this power supply the 
ripple voltage went down to only .64 
per -cent, or an improvement of 2.4 
times. 

However, by placing this same 40 
pfd. condenser across the output of the 
control unit and feeding it from the 
badly filtered power supply, the ripple 
voltage dropped to .02 per -cent or an 
improvement by a factor of 32. The 
original ripple voltage of .64 per -cent 
was reduced to approximately 3 per- 
cent of its former value which was a 
worthwhile improvement. 

"Radiotron Designer's Handbook," Radio 
Corporation of America, Page 198. 

RADIO alte TELEVISION NEWS 
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THE NEW "HF" enes 
OF HIGH FIDELITY AUDIO TRANSFORMERS 

STANCOR proudly presents the new HF series of 
high fidelity audio transformers, developed to 

meet the exacting requirements of discriminating 
audio and broadcast technicians. 

These components include a complete range of 
varieties and sizes from small, low -level input trans- 
formers to heavy -duty output units. Their advanced 
design and outstanding qualities will enhance the 
performance of the finest amplifier circuits, speakers, 
microphones and pickups. Stancor vacuum impreg- 
nation and potted construction insure long life and 
quiet operation. 

The Stancor HF high fidelity transformers are units 
that you can sell with confidence. They are the prod- 
uct of the same advanced engineering and production 
skill that has made the Stancor seal the sign of qual- 
ity in transformers for radio and electronics. Write 
for descriptive literature or see these units at your 
Stancor distributor today. 

CHECK THESE IMPORTANT FEATURES: 

Wide range frequency response from 20 to 20,000 CPS 
within ±1 db except for the type WF units which have a 
response of 30- 20,000 CPS within ± 2 db. 
Proper coil and core design reduces harmonic and inter - 
modulation distortion to a negligible amount. 
Special coil construction reduces leakage inductance and 
distributed capacity; results in uniform high frequency re- 
sponse. 

Balanced hum - bucking construction and/or high perme- 
ability magnetic shielding minimize hum pickup. 
Nickel alloy laminations result in improved low frequency 
response in smaller units where size and space are at a 

premium. 

Easy identification assured because durable stud -type 
terminals on phenolic terminal panels are plainly marked. 

Four tapped holes in top and bottom make possible con- 
venient flush mounting. 

standardize on STANCOR 

FREE! GET STANCOR'S NEW CATALOG TODAY! 
Stancor's new catalog 140H contains important technical 
data and approximately 400 catalog items. Contact your 
authorized Stancor distributor or write direct. 

TRANSFORMERS 
STANDARD TRANSFORMER CORPORATION 3580 ELSTON AVENUE CHICAGO 18, ILLINOIS 
October. 1918 101 
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War Surplus Bargains Sold As Used Unless Otherwise Specified! 

iIK! {. MMµa?S. CYKhN,. 

TELRAD 18 -A FREQUENCY 
STANDARD 

Checks signals in the range of 100 Kc. 

to 45 Mc. with a high degree of accu- 
racy. Self- contained power supply is 

110, 130, 150, 220, and 250 V. 25 -60 
cycle AC. Complete with tubes, dual 
crystal, and instruction book. Brand new. 

Price $24.95 

AIRCRAFT RADIO 
RANGE FILTER FL -8 -A 

For helpful reduction of QRM on 

crowded CW bands. When attached to 

output of any communications receiver: 

1 -Will pass signal of 1 020 CPS, elimi- 
nating others. 

2 -Will pass voice frequencies and 
eliminate 1020 CPS code signal. 

Compact, light weight, with switch. 

Size 2 3/4"x2 3/e "x3 3/4" 

Price $2.25 ea. 

BC -966 -A IFF 
Approximately 2 meter frequency operation. 14 tubes, 350 
V. DC dynamotor, 12 V DC input. Contains voltage 

475 regulators and many other fine parts. Worth more $ 
for parts than price asked 

ATTENTION! PROSPECTORS, MINERS, OIL COMPA- 
NIES, PLUMBERS, etc. Below is the finest metal detect- 
ing mine defector ever constructed .. 

SCR -625 MINE DETECTOR 

Brand New 
Metallic Objects Only 

Used by the Army to detect buried metallic mines. is pr.vate use 
suggests the location of underground or underwater pipes, cables 
and ore bearing rock, the location of metallic fragments in scrap 
materials, logs, etc., and the screening of personnel in plants for 
carrying of metallic objects. 
The unit consists of a balanced inductance bridge, a two -tube amp. 
and a 1,000 cycle oscillator. The presence of metal disturbs the 
bridge balance, resulting in a volume change of the 1,000 cycle 
tone. The tubes used are low- battery drain types such as 1G6 and 
INS. The circuit may be modified for control of warning signals. 
stopping of machinery, etc., when metal is detected. Operotes from 
two flashlight batteries and 103 V. "B." However, o power supply 
operating from 110 V. may be used. Comes complete with spare 
tubes, spare resonator and instruction manual -in wooden chest 
814'x28 1'%'x16 ". Weight in operation is 15 lbs. New, complete 
in original overseas packing container. Originally sold by War 
Assets for $166.00. 
The U. S. Forestry Service has recommended procedure for using 
the SCR -625 Mine Detector to find concealed metal in tree logs 
and other timber products 

Price $59.50 
Batteries $4.00 extra 

R -89 ARN 5A GLIDE 
PATH RECEIVER 

Formerly used for blind landing but adaptable 
to many other uses such as receiver for new 
police or citizen's band. Band of operation 326- 
335 mc. on any of three predetermined crystal 
controlled frequencies. Contains eleven tubes, 
6 relays and other valuable parts. For 24 V. 

DC operation. Size 13 3/a"x5 1/4"x6 

Price, complete $12.45 

INTERVAWO,METER, $3.95 
Electronic timing device. Was 
used for releasing bombs 
at intervals. 'deal for dark- 
room timer, model train 
contro'ler. (Contains relays, 
switches, pilot lights, resistors, 

knobs, etc.' 

PHONE -LINCOLN 8328 
PRICES F.O.B. INDIANAPOLIS 

TERMS: CASH WITH ORDER 

MARKER - BEACON 
RECEIVER 

Can be adapted to radio controlled de- 
vices. Was used by pilots to flash a sig- 
nal lamp on aircraft instrument panel 
when in range of a beacon transmitter. 
Responds to modulated signals over a 

variable range of 62 to 80 Mc. Tube 
plates and filaments operate directly 
from 24 V. DC. Can be adapted for 
radio control of experimental appa- 
ratus, opening garage doors, etc. Cir- 
cuit didgram and parts list included on 
either model shown below: 

BC- 357- contains 12C8 and 12507 
tubes and sensitive relay (size 53/2"x 
5 ¼"x3 : "). 
Price $2.95 
BC -1033- contains 6SH7, 6SL7 and 
125N7 tubes, sensitive relay (size 53/e" 
x5 t/a "x3 
Price $3.50 

JACK BOX BC -1366 
Contains 2 -pole 5- position switch, rheo- 
stat, two phone jacks, etc. In aluminum 
case 311Vt'x43/a "x21/a ". Complete with 
headphone set adapter to match high 
to low impedance. 
Price $1.25 

AMERICAN SURPLUS 

PRODUCTS CO. 
537 N. CAPITOL AVE. 

$975 

T- 39 /APQ -9 RADAR XMITTER 
Contains many excellent parts for the VHF experimenter 
such as a cavity oscillator using 2 -RCA 8012 tubes rated 
at full output to 500 Mc. Tubes are forced air cooled by 
24 V. DC motor, which is easily converted for 110 V. AC 
operation. Other valuable parts such as a pair of 807s, 
2 -6AC7, 1 -931 and 1 -6AG7 tubes; ceramic switch . 
potentiometers, gears, revolution counter, etc. 

102 RADIO di TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


War Surplus Bargains Sold As Used Unless Otherwise Specified! 

MINE DETECTOR AN /PRS -1 
The detector is designed to detect metals, 
non -uniformities (rocks, tree -roots) and may 
be used to detect metal buried in logs, to 
locate cables, pipes, sewer tile and etc. It is 

widely used by lumber camps, miners, pros- 
pectors, plumbers, treasure hunters and 
explorers. 
A portable device used in the detection of 
both metallic and non -metallic by aural (ear) 
and visual (eye) means. These are brand 
new outfits, complete with instruction book 
and spare tubes. Shipped in original over- 
seas moisture -proof container. 
The set consists of the detector head with 
antenna and reflector meter, a meter housing 
and lower section of exploring rod, ampli- 
fier assembly, exploring rod extension, bag 
designated fo carry equipment while operat- 
ing; and wooden case for storing or trans- 
porting the complete unit when not in use. 
This detector is not nearly as sensitive as the 
SCR -625 Mine detector. However, because 
of its price and its simplicity, you cannot go 
wrong on buying one for $14.95. Shipping 
weight, 125 lbs. Weight in operation only 
22 lbs. 
Batteries are not included but we can supply 
them for $8.25 per set. 

Our Price $14.95 
Shipping Weight 125 lbs. 

Weight in Operation Only 22 lbs. 

SCR 274N 
COMMAND SET 

OR 
BC -348 POWER SUPPLY 

To convert the BC -348 receiver for 110 V. AC operation. 
Constructed especially for the Esse Radio Company by 
o leading transformer company. 

These power supplies have gained great popularity due 
to quality, price and simplicity in conversion. Filament 
supply 24V. Rectifier tube used 6x5 (not included) 

Price $8.95 ea. 

OXYGEN 
TANKS 

Aviators' oxygen 
breathing bot- 
tles. Non -shat- 
terable. Choice of 

two types. 

Withstands 2000 
lbs. pressure. 

(A) Withstands 
500 Ibs. ores 
sure. 

CHOICE 

$4.95 ea. 

BC -733D LOCALIZER 
RECEIVER 

A part of aircraft blind landing 
equipment. Operates on any one of 
its 6 pre- determined crystal con- 

trolled frequencies in the range of 
108 -120 Mc. Contains 10 tubes - 
3 of which are W.E. 717 -A's -and 
crystals. Ideal receiver for conver- 
sion to 144 Mc. ham band or mobile 
telephone bands. For 24 V. DC 

operation. Size, 14 1/2"x7"x45/8". 

Price With Dynamotor.. $5.95 
Price Without Dymtr.... $4.95 

MAGNESYN INDICATOR 

To be used for beam antenna. Practically 
some as I -81 -A Selsyn indicator. 15-25 V. 

60 cycle AC. 3" size. 

Excellent condition.$1.85ea. 
Plug for connection.... .50 

FIELD TELEPHONE WIRE 

3- conductor, stranded, insulated and weath- 
er- proofed. Ideal for intercommunication 

systems, telephones, Selsyn indicators. Use 

it inside or out of doors. 525 foot roll. 
Brand new. 

Price $4.25 ea. 

ARGON BULBS 

2 -watt, 110 V., Edison base. Ideal for R.P. 

indication, night light. Brand new. Box of ten. 

Price $1.75 ea. 

WESTINGHOUSE RECTIGON 
BATTERY CHARGER BULB 

Style 28941 6, 6 ampere rating. For replace- 
ment in most chargers or for building power 
supply to use on D.C. operated equipment. 
Brand new. 

Price $1.90 ea. 

Contains following tubes: 13- 6SN7 -GT's, 3- 
6SA7-GT's, 1- 5Y3 -GT. 1: 24 V. motor and 
blower (blower will operate on 110 V. 60 cy.), 
4 -one megohm precision wire -wound resistors, 
80 -86 Kc. crystal, numerous other transformers, 
condensers, etc. Shipping weight approxi- 
mately 25 lbs. 

Price $9.95 

October, 19,18 

TUBES 
Minimum order $10.00 

6SN7 $0.35 ea. 
7Y4 .30 ea. 
7C5 .30 ea. 
7F7 .30 ea. 
12A6 .35 ea. 
1625 .30 ea. 
1629 .35 ea. 

PHONE -LINCOLN 8328 
PRICES F.O.B. INDIANAPOLIS 

TERMS CASH WITH ORDER 

AMERICAN SURPLUS 

PRODUCTS CO. 
537 N. CAPITOL AVE: 
INDIANAPOLIS, IND. 

PILOT'S CONTROL BOX, 
TYPE CRV -23254 

Used with CRV -46151 Receiver for 

remote control of volume, selection 

of any one of six frequency bands, 

has off /on switch or selection of C.W. 

and M.C.W. and M.V.C. or A.V.C. 

Black crackle finish. Size, 2"x2 1/2"x 

5" high. Brand new. 

Price ... $1.50 ea. 

RECEIVER TUNING HEAD 
CRV -23253 

Used with CRV -46151 Receiver for 

vernier tuning. Has beveled dial with 

hairline cursor. Bands are 200 -560, 

560 -1600, 1600 -4450, 4450- 
9050 Kcs. Each band spread over 

about 280 degrees of dial edge. 

Has provision for flexible tuning 

shaft or can be adapted for direct 

drive on any tuning shaft. Black 

crackle finish. Size, 5 "x3 "x2" over- 

all. Brand new. 

Price $1.50 ea. 
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Best Surplus Buys 
POWER SUPPLY FOR 

ANY 274 -N RECEIVER 
Here it is -at last! Just plug it into 
the rear of your 274 -N RECEIVER 

.. any model! Complete kit, and 
black metal case, with ALL parts 
and diagrams. Simple and easy to 
build in a jiffy. Delivers 24 volts 

plus B voltage. No wiring changes to be made. De- 
signed especially for the 274 -N receiver (Resistance. 
filter KIT $6.95) Standard model has choke filter $7.95 

BC- 454 -3 -6 MC. 
Brand new sealed cartons with tubes, diagram and in- 
structions included for converting to 10 Meters. 
ONLY $5.95 ea. 

NAVY SPARE -PARTS CHEST 

WITH MANY FINE PARTS 

At least $25.00 worth of 
BRAND NEW, excellent parts, 
and a plywood chest, gray 
lacquered, with lift compart- 
ment, handles and hasp, at a 
give -away price .. $4.95 net! 
Chest contains audio xfmrs, 
chokes, many standard resist- 
ors, mica condensers, oil con- 
densers, coils, relay parts, wire - 
wound rheostats, 3 Type 78 Tubes, 2 Type 77 and 
1 RCA -1642. EVERYTHING BRAND NEW! igt 

4. 95 VERY FEW ON HAND. Air -Mail your order. 7.7 

FL-8A F I L T E R 

OSTE the Spa qv PANT tc gar 

Improves ANY receiver! 1020 cis- Filter, connects 
between output of receiver and 'phones or speaker. 
Hear only ONE signal at a time. Cuts out interference 
and background noise. AMAZING PERFORMANCE! 
Complete with cords, 'phone plug and extension con- 
nector. BRAND NEW, made by UTC. War Surplus item 
Original cortons. POSTPAID $2.95 

PE 94 DYNAMOTORS 
Powers SCR522 Equip. 24DC input. Delivers 300v DC 
@ 260 ma., 150 DC @ 10 ma., 14v DC @ 5 amps. 
good condition. Your price, ea $3.00 

PE 73 DYNAMOTORS 
Powers BC 375 equip. 24DC input. Delivers 1000v DC 
tä- 350 ma., good condition. Only, ea $3.75 

POWER SUPPLIES FOR HAMMARLUND 
SUPER PRO RECEIVERS 

Delivers plate and bias voltages for Super Pro. Super 
heavy duty parts throughout. Complete with 2 rectifier 
tubes. Will also power small transmitters, amplifiers, etc 
Good condition. With relay rack panel $10.95 
Without panel 9.95 
mowynononkonsonwakowikosomokk 

S- C -O -O -P - 5- C -O -O -P ! 

New EIMAC VT- 127 -A. 

Hard -Pumped. Will handle up to 
15,000 Plate Volts. 

1,000 Watts Input on 6- Meters with 
a pair of these BRAND NEW Emu 

triodes. (Similar to 100 -TH, but heavier filament.) 
Fil: 5v at 10a. Platinum grid. Surplus price, $2.45 
ea., or 4 for $8.40. Filament Connector Blocks 
(brass) 25c pr. 

PE -103 DYNAMOTORS 
LAST LOT! Brand New -in moisture -proof sealed pack- 
ing. 6 or 12v input; 500v, 160ma output. Complete 
with filters, circuit breakers, etc. GET THE FINEST IN 
UNOPENED CASES - $10.95 

Send 25% Deposit, Balance C.O.D. 

OFFENBACH & REIMUS CO. 
372 Ellis St., San Francisco 2, Calif. 
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tubes controlled by the a.v.c. may be 
directly grounded, which in some cases 
is desirable. It also is possible to use 
several tubes which are controlled by 
the a.v.c. and fed from point X along 
with a high current audio tube for V2, 

or, if desired, instead of V2 substitute 
a resistance which is connected di- 
rectly to the ground as in Fig. 5. In 
this condition a meter of lower sen- 
sitivity can be used, such as a 10 mil 
type, depending on the number of a.v.c. 
controlled tubes available. R. is the 
zero adjust and R. the sensitivity con- 
trol. R3 can be a fixed resistor once 
the correct value for a given condition 
is determined. This value can be cal- 
culated mathematically or by the trial - 
and -error method -take your pick. It 
can be seen that the current flowing 
through R the meter, and R. is op- 
posite to and cancels the current 
through R., the meter, and V,. There- 
fore, with no signal input the meter 
is adjusted to zero reading or balanced 
condition and as the signal strength 
increases the a.v.c. cuts off tube V, 
causing the balance to be destroyed 
and the meter to indicate the amount 
of unbalance. This circuit can oper- 
ate on one tube with a sensitive meter 
or more tubes (all of which must be 
controlled by the a.v.c.) with a less 

- sensitive meter, as desired. 
Fig. 4 shows a different approach. 

This circuit utilizes the a.v.c. to con- 
trol a tube used entirely for the "S" 
meter indication. It is perhaps the 
most desirable circuit for use in u.h.f. 
transceiver conversion inasmuch as a 
great many of the surplus, units will 
have unused tube sockets, after con- 
version, which in many cases will be 
occupied by inoperative tubes simply 
to simplify the heater wiring. R. is 
the sensitivity control and again it can 
be either a variable control or a pair 
of fixed resistors once the proper value 
is found. R. is the zero adjust. The 
current flowing through R2, the meter, 
and R. opposes the current through R,, 
the meter, and V, and at zero signal 
these currents are equal. As the signal 
builds up, the current through V, falls 
causing an indication on the meter 
proportional to the signal strength. In 
choosing a tube for V, care must be 
taken to pick a tube with at least as 
high a grid cut -off voltage as the i.f. 
and /or r.f. tubes being controlled 
otherwise the meter tube may be cut- 
off at less than an S9 signal input. 

All these systems depend on an a.v.c. 
voltage to secure the "S" meter oper- 
ation but unfortunately some u.h.f. 
transceivers, or receiver /transmitter 
combinations have no a.v.c. This, in 
some cases, is difficult to supply due to 
the physical placement of the wiring 
and components. However, all of these 
units seem to have an empty socket or 
an unused tube, as mentioned before, 
so the circuit of Fig. 6 is applicable. 

LOOK HERE! SAVE MONEY 
(A) Hi -Volt power supply (RF type) 
For television and similar uses. It's small -It's safe - 
It's new. Completely wired and guaranteed. 3 -6 
KV. supply, $14.95. Complete Kit. $12.50. Coil & 
diagram. $5.75. 6 -10 KV. supply. $19.95. Com- 
plete Kit. $16.95. Coil & diagram. $7.75. 

SURPLUS 
(B) TBX Xwitter- receiver. 10 watt. 2 -6 me. 837 final. 
5 tube superhet. receiver. CW. MCW. phone. R.F. 
ammeter, plate volt & current meter. 2 crystals & sl- excited Ose. less powersupply, good 
rig or exciter unit for transmitter. Like new -$19.50. 
(C) Insulator feed thru or entering. 9" porcelain bowl 
type. New-S1.50. 
(D) Cabinet Aluminum. ventilating louvres at each end 
and back. punched front panel and chassis, black 
crackle finish, size I2 "x7 "x7 ". Like new -95e. 
(E) Motor G.E. 1/ H.P. 110V. 60 cycle single phase. 
1725 RPM. 1/s" shaft. Brand new -$14.95. 
Cabinet rack panel type, 13" deep. takes 19"x82/1" 
panel. Hinged cover. Black crackle. several cabi- 
nets may be stacked forming continuous panel front: 
New -$4.95. 
Coil Sets receiver & xmitter RU -19. RU -17. RU -16. 
etc. CBY Equip. single & dual range. Specify Freq. 
desired. Will ship nearest stock Freq. Used -$1.00. 
Varian 2 KW. Superior type 1126 t, posverstat. 115V 
input, 135V. output. 15 Amp. Near new- $29.50. 
3MFD -4000 V. oil filled Cond. New -$4.95. 
Crystal IN23 & IN21 guaranteed. 3 for $1.00. 
Tubes new. 813 -56.95; 832/A- $3.50; 1625 -45e; 
211 -75e" 
Tubing red. for S2O aire. High quality type, 1500 
ft. spool -$4.95. 
Circuit breakers 2 Amp. A.C. Inst. break -95e. 
Signal generator B.C. 423 modified, made by W.E. 
Sturdy Const. 5 tubes. 110 V. 60 cycles. 54 to 106 
mc. Pulse modulated. For FM & television. R.F. 
tuning -519.95. 

25o,ó with C.O.D. orders. F.O.B. Hempstead 
$2.00 minimum order. 

ALGERADIO, 385 Jackson St. 
Hempstead, N. Y. 

PLAY MICROGROOVE 
AND STANDARD RECORDS 

WITH THIS DUAL SPEED 

PHONOGRAPH 
r -- 

SPECIAL 

$3990 
incl. Fed. Tax 

RCA 

Licensed 

Has Dual Speed Motor and Dual 
Crystal Pickups. Powerful Hi -Fi 3 

Tube Amplifier with Volume and 
Bass Controls. Heavy Oxford PM 
Speaker. 2 Tone Leatherette Carry- 
ing Case. We absolutely guarantee 
this unit to meet with your satisfac- 
tion, or your money back in 10 days. 
MODEL JH -3: 117 Volts A.C. 

MODEL DA -2: Same case as above. 
Plays new microgroove records only. 
Attaches to your Phonograph, Radio 
or Console. 117 Volts A.C $1990 
SPECIAL 

$10 with order, rest C.O.D. 

SARVI ELECT. MFG. CO. 
297 BROADWAY, BROOKLYN 11, N. Y. 
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CRYSTAL 
DIODE 

TO 1 F 
0-1 MA 

RFC 

Fig. 7. 

It will be noted that the circuit is 
identical to that of Fig. 4 except for 
the addition of a diode to develop the 
necessary a.v.c. voltage. In this case 
V, is to be coupled through C, to the 
last i.f. plate as loosely as possible 
and still obtain the necessary a.v.c. 
voltage to operate the meter tube 
grid -i.e., provide a sufficient voltage 
swing to give an S9 meter indication 
with an S9 signal input. If for some 
reason, no diode tube is available a 
crystal diode could be substituted. 
Don't forget to rebalance the last i.f. 
transformer or preferably install an 
output transformer in case the last 
i.f. transformer should prove not to 
be of the diode type. In some cases it 
might be advantageous to use the 
available tube as an i.f. amplifier and 
use the crystal diode current as the 
signal strength indication as in Fig. 7. 
In this case a sensitive meter must be 
used, probably one of those 200 micro- 
ampere surplus jobs could be converted 
nicely. This circuit also has the ad- 
vantage of loading the i.f. stage less. 
The r.f.c. must be effective at the i.f. 
frequency otherwise a serious loss will 
be incurred. A tuned circuit can be 
substituted for the r.f.c., if desired, 
with improved results. 

The systems described all use a 
standard left -hand zero current meter 
for the signal strength indication such 
as an 0 -1 mil d.c. meter. However, 
some surplus meters on the market 
have a right -hand zero (no current) 
position in which case one can use a 
different approach (both right- and 
left -hand zero meters may be used in 
the circuits described however). 

Fig. 8 shows a very simple circuit 
incorporating a right -hand meter 
which can be used with any tube con- 

Fig. 8. 

October. 19 111 

GOODELL 
announces 3 important 

new developments in 

audio electronics 

THE GOODELL MAGNETIC NOISERASER 
Conditions New Tape Restores Old Increases Dynamic Range 
The Goodell Magnetic Noiseraser consists of a carefully engineered 
tuned magnetic circuit designed to eliminate all signals and back- 
ground noise from entire reels of magnetic tape in a few seconds. Recom- 
mended for use with brand new tape before recording to minimize in- 
herent random noise. A few seconds in the Nois- 
eraser will completely remove saturation signals. 
Restores tape to new condition and per- 
mits indefinite useful life with mini- 
mum background noise. 

SPECIFICATIONS: Aluminum chassis, bakelite top, 7'x 
15'x3'. POWER REQUIREMENTS: Operates on 110- 
120 volts, 60 cycles. On -off switch, pilot light and fuse 
... Magnetic tune circuit designed for optimum demag- 
netizing fields through the tape. Oil -filled paper ca- 
pacitors and double glass insulated coils insure trouble - 
free operation. 

MODEL N -7 $57.6(3 MODEL N -14 
for 7 -inch reels, net for 14 -inch reels, net $97.50 

THE GOODELL DUPLEX REPRODUCER ARM 
For Use on Both Standard and LP Records 

The new Goodell Duplex Reproducer Arm is designed 
to carry simultaneously two high quality magnetic 
cartridges for standard and micro -groove records. 
Change -over is accomplished with one rotating mem- 
ber- automatic switching and tracking pressure ad- 
justment from 15 grams for standard records to 5 
grams for LP micro -grooves. May be supplied without 

cartridges or with G.E. or Pickering cartridges in- 
stalled. Sapphire or diamond stylii for standard 
records. Diamond for LP micro -grooves. Special con- 
sideration has been given in selecting optimum sus- 
pension structures, compliances and bearings Jo 
provide perfect tracking with minimum stylus and 
record wear, as well as maximum stability. 

Write for prices and descriptive catalog sheet. 

The Goodell 

DYNAMIC NOISE SUPPRESSOR AMPLIFIER 
Here is the perfect monitoring and audition am- 
plifier, ideal for custom built radio -phonograph 

installations, for schools, industry and 
homes, including every feature desired 
by the audio enthusiast. The GOODELL 
six -tube version of the Dynamic Noise 
Suppressor effectively reduces objec- 
tionable noise while maintaining wide 
range response. 
MODEL NSA -2 

without pre -amplifier 
MODEL NSA -2, 

with pre -amplifier 

Licenard uriner Hermon Homer Scott 
Pat. Pend. for use only in phonograph 
and phonrraph ,1z,tribnnon 

$147.50 
$154.50 

The Minnesota Electronic Corporation St. Paul 1, Minn. 
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ExcQcc44ie WARD LEONARD 
VITREOUS ENAMEL 

Voaalated dad aoteetQ 

VITROHM RESISTORS 

1094' 
fiad 

9,10 

JIIIIUUI mi 

X TO ADDED STAGES 
CONTROLLED BY AV C. 

a g oúarbil 

The extra service you get from Vitrohm 
Resistors is due in great measure to the 
exclusive vitreous enamel coating de- 
veloped and produced in the WARD 
LEONARD laboratories. This Vitreous 
enamel forms a perfect bond with the 
core, the wire and the terminals . . . 

quickly conducts away generated heat 
insulates and protects the winding. 

It is the ideal armor against mechanical 
and electrical breakdown. Vitrohm Re- 
sistors are available in a wide range of 
types and sizes for every need from your 
WARD LEONARD Distributor. 

Radio & Electronic Distributor Division 

WARD LEONARD ELECTRIC CO. 

53-N West Jackson Blvd., Chicago 4, III., U.S.A. 

SEND FOR CATALOG D -130 

Gives quick, helpful data and 
information on the many stock 

types and sizes. Also includes 
Radio Amateur Relays. 

a u sRa.; eavreate 
WARD LEONARD 
RELAYS RESISTORS RHEOSTATS 

LEARN 

TELEVISION 
ELECTRONICS RADIO 

Modern Completely Equipped 
Laboratories 

DAY AND EVENING CLASSES 

G.I. Approved -Veterans Receive 
Subsistence 

ENROLL NOWT 

ELECTRONICS INSTITUTE, INC. 
21 Henry, Detroit 1, bliick. 
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RADIO TUBE VALUES 
50L6GT 4Sc 6SL7GT (Jan) 50e 

6C4GT 28c 6AL5GT 50c 
6JSM 45c 813 55.50 

XTAL DIODES 1N23B $1.75 
4 Mfd. 600 v. Solar Condenser XLMAC\ .75c 
Coax Wire RG62 /C $40.00 /M 
Coax Wire 74U-52 ohm 8c /ft. 
Mica Capacitors Sangamo GB4 

$19.00 .0006 Mfd. 30,000 y. $ 
Electrons Rectifier Tubes $3.65 Type EL 1C 
Johnson Porcelain Base Socket with 4 Pins - 211B 

and lots of other Surplus Material. 
MINIMUM ORDER -$5.00 

LEONARD GREENE 
360 Tremont Street Bosten, Mass. 

Fig. 9. 

trolled by a.v.c. R1 is the sensitivity 
control and can be set as mentioned 
while R, is the zero set. The opera- 
tion is simplicity itself-R2 is adjusted 
for the proper current through the 
meter, with no signal input to bring 
the pointer to the left -hand side of the 
case, or zero position on the scale. 
Then, at an S9 signal input, adjust R1 
to S9 on the meter scale. 

Fig. 9 is identical to Fig. 8 except 
that the meter is in the plate lead and 
can be used with several tubes con- 
trolled by the a.v.c. instead of just one. 
Occasionally one tube might lack suffi- 
cient plate current for proper opera- 
tion, depending on the sensitivity of 
the meter. 

This series of circuits does not in- 
clude all the methods for obtaining 
"S meter indication by any means but 
they are, perhaps, the simplest and 
most readily applied methods of ob- 
taining that "30 db. over S9" we all 
like to give that guy we can hardly 
hear. -w 

USEFUL SERVICE TOOL 
By LEUNG CHO YUK 

Hong Kong, China 

B'- 
gumming emery cloth to the jaws 

and cheeks of a spring -type clothes- 
pin, as shown in the diagram, a useful 
service tool can be fabricated at low 
cost. 

This simple gadget will be useful for 
removing the enamel insulation from 
thin wire when the wire is pulled 
through the emery cloth. The cloth 
gummed on the cheeks of the clothes- 
pin can be used to clean connection 
joints or to remove the insulation from 
larger sized enamelled wires. - 

Method for applying emery cloth to pin. 
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3 Great 
Mail Centers 

To Speed Orders 

LAFAY E TTE 

ELECTRO 

CONG OR 

NEWS 

D 

29 Years of Service -500,000 Satisfied Customers 

HUGE MERGER PAYING OFF FOR RADIO MEN! 
Here's aspirin for those high 
price headaches. Bargains are 
still around for snarl shoppers. 
Take a look at a few samples 
We' re taken front our stocks: 

SPECIAL 
BUY! 

VACUUM 

TUBE 

VOLTMETER 

KIT 

4Sí" square meter. 0 -500 microamps dc. 
DC input resistance of circuit, 11 mega - 
ohms. AC input resistance 6.5 megohms. 
Ranges: .1 to 1000 megohms in 5 ranges. 
AC and DC voltage on linear scales. 0 -3; 
30; 100; 300; 1,000 volts. Tubes: 1 -6SN7, 
bridge type voltmeter circuit. 1 -6116 bal- 
anced linear diode as rectifier. Precision 
resistors, 1`d accuracy. Output meter scale 
is calibrated for 600 ohm circuit and based 
on reference level of 1 mw. Rectifier power 
supply. 6 "x9"x5 ". Kit complete with case, 
tubes, battery and instructions ready for 
assembly. 110 V., 50 -60 cycles, AC 

529.95 
PLAY RECORDS BY 

REMOTE CONTROL THRU RADIO 

No. 24540R 

Supplies sufficient 
power to play rec- 
ords through radio 
receiver at full 
volume in other 
rooms, without 
wired connections. 
Oscillator fre- 
quency- variable 
between 1350 to 
1700 KC by means 
o: ,crew driver ad- 
justment of trim- 
ming condenser. 
Small enough, 4" 

x 4" x 2" metal case, to go into any stand- 
ard record player. No. 21531K, 50.49 
complete kit. less tube 7 
No. 117N7 -GT tune 52.34 

13 CHANNEL TV -FM ANTENNA 
Covers 44 -216 Inc. Arrays use hairpin type 
dipole and reflector elements. 5 ft. tem- 
pered aluminum mast. Low and high fre- 
quency sections individually rotable for 
maximum signal regardless of direction of 
stations. Each section may be oriented to 
eliminate ghosts, images and interference. 
Ceramic insulation. All angle adjustable 
base mount. Complete with instructions. 

No. 21983R 59.71 

MAGIC 

RADIO -MIKE. 
Without wires, 
lets you broadcast . 

I._ through your own 
radio. Simply 
turn on radio and 
tune to any clear 
channel between 
1250 and 1700 KC, 
talk into the mike, 
and you'll hear 
through your own radio up to 75 feet 
away. For home, office, restaurants, nurs- 
eries. Uses 45 V. miniature "B" battery 
and flashlight cell. No. 2254ßR, 

55.90 complete with tube & battery.... .7 .70 

Just 30 days ago we broke the news about the sensational 

Lafayette- Concord merger. And ever since, cheers have been 

pouring in from value -wise radio men all over the world! 

New Versatile Hi -Fi Amplifier! 

BEST BUY! 
12" SPEAKER 

Alnico V Permanent 
Magnet Dynamic 
Speaker. 1" voice coil 
with 6-8 ohm impe- 
dance. 14 -18W. capa- 
city. Dust proof con- 
struction. Ideal for 
fine FM reception, 
public address work, 
etc. An unbeatable 
value, limited quantity, so rush :vs, "nier' 

No. 513701OR 55.95 
RUGGED SELENIUM RECTIFIER 

May be used to re- 
place 117Z6,117Z3, 
01'4, and other rec- 
tifier tubes and 
socket in AC -DC 
battery type pot- 
able radios, inter- 
coms, etc. Peak in- 
verse V. 380 V.; 
100 milliamps max. 1%" square x 11/16" 
high. Replaces both tube and socket. These 
miniature rectifiers are extremely rugged 
and long lasting. Order a half dozen. 

No. 10560R 75c 

STROMBERG-CARBON 

DYNATENNA FM DIPOLE ANTENNA 

Curers all FM bands Heavy mounting 
bracket with swivel ba e permits antenna 
to be turned for best eception from any 
direction. Slide -in trombone type arms are 
calibrated and mark d in megacycles. 
Arms and mast of light, seamless, heat - 
treated aluminum-tubing. Easy to handle, 
yet tough enough to withstand winds, ice, 
snow. Complete with hardware, six feet of 
300 ohm low -loss twin lead -in wire. 

5B9578R - Each, singly $4.95 

NEW YORK: 
I.afayette- 
Concord engi- 
neer, Frank 
W2AMJ Les- 
ter announces 
a new amazing 
versatile am- 
plifier. It de- 
livers 10 watts 
at less than 
5% distortion 
over the entire 
range of 40 to 
15,000 c. Vari- 
able bass and 
treble controls. 
Separate high 

gain channel for G. E. pickup or mike, 
and low gain channel for tuner. The am- 
plifier is also designed for use with the 
Webster 79 wire recorder foundation unit. 
A complete package is being made up 
which includes the amplifier, Webster 
foundation unit and a high frequency roll - 
off control. The rolloff control with 6 posi- 
tions for the G.E. variable reluctance or 
Pickering cartridge permits switching front 
mike to pickup. Write for info on how to 
adapt this equipment to your needs. 

NEWS ON THE TV FRONT 

At the start of 1948 there. were 17 TV 
stations on the air. Today there are 31 

and many new Ones are scheduled to open 
fast, right across the country. A few of 
these are: Birmingham, Ala.; Phoenix, 
Ariz.; San Diego, Calif.; Ames, Iowa; 
Peoria, Ill.; New Orleans, La.; Lansing, 
Stich.; Syracuse, N. Y.; Nashville, Tenn.; 
ballas, Tex.; Atlanta, Ga.; Jacksonville, 
Fla.; Indianapolis, Ind.; Portland, Ore.; 
Salt Lake City, Utah; Omaha, Neb.; and 
Louisville, Ky. 

Here's the opportunity of a lifetime for 
servicemen. There's room to make a buck 
in TV. Manufacturers are turning out sets 
as fast as they can, and their service or- 
ganizations are frantically trying to find 
amen to install the sets. But don't be fooled. 
TV is a lot trickier than radio. If you 
figue on being a TV man in your com- 
munity, now is the time to smarten up. 
As a starter you might look over the new 
Lafayette -Concord TV bulletin. It will 
give you a quick picture of equipment and 
accessories available and how much they 
cost. It's free. Just clip the coupon below. 

These fellows like the deal because 
it means even better service, even 
lower prices - and they know it! 
Lafayette- Concord is now the 
largest radio supply organization in 
the world, bar none. Does that put 
any butter on your bread? Mister, 
just ask your wife why she likes to 
shop at the A & P, at Woolworth's, 
at R. H. Macy, and - she'll tell you. It 
Pads to do business with the top 
organization.You get what you 
want. You get, it right away. You 
get it for less. And you're sure of a 
square deal! Check these 5 impor -. 
tant points : 1. GREATER VALUE; 
2. COMPLETE STOCKS; 
3. FASTEST DELIVERY; 4. EN- 
GINEERING HELP; and 5. OLD 
TIME RELIABILITY. You get 
more than a full measure of each 
when you head your orders to 
Lafayette- Concord. 

HAVE YOU SENT FOR YOURS? 

180 pages bulging with bargains trith bargains - 
plu.s everything in famous brands. 
Complete coverage of TV, Hi -Fi, 
Ham, AM & FM Radios, P.A. Test 
Equipment, Parts, Tools, etc. Rush 
the coupon. noir for vota free catalog. 

RUSH THIS COUPON AT ONCE 
FOR YOUR FREE CATALOG 

SHOP IN PERSON 

AT ANY ONE OF 

OUR OUTLETS: 

NEW YORK 
100 Sixth Avenue 

542 E. FBronx m Rd., 

CHICAGO 

901 W. Jackson Blvd. 
229 W. Madison St. 

ATLANTA 
265 Peachtree St. 

Each, in lots of 3 54.45 110 Federai St. 

LAFAYETTE- CONCORD 
Orlober, 1918 

Lafayette- Concord Dept. RJ -8 
100 Sixth Avenue, New York 13 

901 W. Jackson Blvd., Chicago 7 

265 Peachtree St., Atlanta 3 

MAIL NOW! 

D Please rush Free catalog No. 89 

Please send Free television bulletin. 

E I enclose S...__ .................... Please fill attached 
Shipping charges extra. 

NAME 

ADDRESS 
NEWARK 

24 Central Ave. CITY ZONE STATE 

II..uuu 1uuuMMMMMMMMu u 
107 

www.americanradiohistory.com

www.americanradiohistory.com


Within the Industry 
(Continued from page 28) 

oped courses of instruction on radar 
for Army, Navy, and civilian person- 
nel attending the Philco Training 
School and had charge of the radar 
instructors. Later he did liaison work 
with the Radiation Laboratory at 
M.I.T. and in November, 1942 was 
made manager of the company's Day- 
ton office. 

He has made outstanding contribu- 
tions to the development of new types 
of test equipment for AM and FM 
radios and television receivers, tele- 

vision and FM radio antennas, auto- 
mobile radios and other electronic 
equipment and componets. 

* * * 

RAYTHEON MANUFACTURING COM- 
PANY has recently moved its radio re- 
ceiving tube warehouse into new 
streamlined quarters in Newton, Mass- 
achusetts. 

Designed and arranged by Clifford 
H. Morse, head of Raytheon's Newton 
warehouse activities, the improved and 
more adequate quarters now provide 
Raytheon customers with a faster and 
better service through the more rapid 
handling of their tube orders. 

All packing and shipping operations 
have been laid out in a continuous line 

Brand New and 
Fully Guaranteed 

SYNCHROS 
IF Special Repeater, 115 volts, 400 cycle. 

Will operate on 60 cycle at reduced voltage. 
Price $15.00 each net. 

2J 1G I Control Transformer, 115 volts, 400 
cycle. Price $2.00 each net. 

5G Generator, 115 volts, 60 cycle. 

Price $25.00 each net. 
55G Generator, 115 volts, 400 cycle. 

Price $12.50 each net. 

DUAL AUTOSYN INDICATOR 
Type 5003A, contains 2 autosyns, one of which 

may be removed and used as a transmitter 
making an ideal position indicator. Dial 
2'.1 diameter -32 volt 60 cycle.. $7.50 ea. 

PIONEER AUTOSYNS 
AY I, 26 volts, 400 cycle. 

Price $3.50 each net. 
AY20, 26 volts, 400 cycle. 

Price $5.00 each net. 
AY30, 26 volts, 400 cycle. 

Price $10.00 each net. 

PIONEER PRECISION 
AUTOSYNS 

AY 1010, new with calibration curve, and 
AY131 D, new with calibration curve. 

Price -Call or Write. 

D.C. SELSYN SYSTEM 
G.E 8TJ9 Position Transmitter & 8DJ11 Indi- 

cator, 24 V. D.C. dial calibrated to 0 -360 . 

Ideal for ham beam antenna position indi- 
cator. Price $9.00 per set. 

With Resistor & Rectifier. For 110 V. A.C. op- 
eration. Price $10.50 per set. 

D.C. ALNICO FIELD 
MOTORS 

5069600, Delco, 27.5 V., 250 R. P. M. 
Price $4.00 each net. 

5069370. Delco, 27.5 V., 10,000 R. P. M. 
Price $4.50 each net. 

5069466. Delco, 27.5. V., 10,000 R. P. M. 
Price $2.50 each net. 

5068571, Delco, 27.5 V., 10,000 R. P. M. 
Price $3.65 each net. 

SS- FD6 -16, Diehl. 27.5 V., 10,000 R. P. M. 
Price $3.65 each net. 

D.C. SERIES MOTORS 
C- 2A -1B, John Oster, 27 V., 7,000 R. P. M. 

.7 amps., 1 100 H. P. 

Price $3.75 each net. 
C- 2BP -1A, John Oster, 27 V., 7,000 R. P. M. 

.7 amps., 1 100 H.P. 
Price $3.75 each net. 

5BA10 -AJ18D G.E. 27 V., .7 amps, 110 R. 

P. M. $2.80 ea. 

D.C. SHUNT MOTOR 
5066665. Delco, Reversible, 27.5 V., 4000 

R. P. M. Flange mounted. 
Price $4.50 each net. 

A.C. MOTORS 
5069625, Delco, Constant Speed, 27.5 V. A.C. 

or D.C., 120 R. P. M. Has built -in reduction 
gears and governor. 

Price $4.25 each net. 
5071930, Delco, 115 V., 60 cycle, 7,000 R. P. M. 

Price $3.75 each net. 
36228, Hayden Timing Motor, 115 V., 60 cycle, 

1 R. P. M. 
Price $2.75 each net. 

Two -phase low -inertia motors, Pioneer, Diehl 
and Minneapolis -Honeywell. 

Price -Call or Write. 

WRITE FOR COMPLETE LISTINGS 

NOTE OUR NEW ADDRESS AND TELEPHONE: 

INSTRUMENT ASSO(;I:1'l'FS 
147 -57 4I st AVENUE - FLUSHING, N. Y. 

Telephone INdependence 3 -1919 
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on a single large floor. Within 24 
hours of receipt, distributor orders can 
now be processed through the central 
office, scheduled into packing units, 
and made ready for shipment. 

* * 

BERT M. DRUCKMAN has been appointed 
assistant advertising and sales promo- 
tion manager of 
Tele -Tone Radio 
Corporation. 

Prior to joining 
the Tele -Tone or- 
ganization Mr. 
Druckman was ad- 
vertising manager 
of Kelvens publica- 
tions in New York. 
In his new position he will assume 
much of the responsibility for trade 
and consumer advertising, direct mail, 
special promotions, and merchandis- 
ing. 

A graduate of the City College of 
New York, Mr. Druckman will also 
assist John S. Mills, vice -president of 
the company, in the firm's national 
sales activities. 

R. W. FERRELL was recently appointed 
assistant manager of General Electric 
Company's Receiver Division at Syra- 
cuse. 

Mr. Ferrell was 'formerly counsel for 
the Electronics Department at Syra- 
cuse and has been manager of Em- 
ployee and Community Relations for 
General Electric's Affiliated Manufac- 
turing Companies since 1947. 

He is a graduate of Harvard Law 
School and was first employed by the 
company's law Department at Sche- 
nectady in 1937. In 1942 he was ap- 
pointed attorney for the Electronics 
Department and in 1945 was made 
counsel. 

e 

MICHAEL KAPLAN is the newly elected 
president of Sightmaster Corp., manu- 
facturers of televi- 
sion receivers. 

Serving with Mr. 
Kaplan is F. Wake- 
field Minor as vice - 
president and gen- 
eral manager of the 
corporation. Mr. 
Minor was formerly 
manager of the New 
York zone distribution of General 
Motors and Delco radios. 

Arthur Aro, préviously associated 
with General Motors, has been named 
sales manager for Sightmaster. He 
will maintain headquarters at 220 
Fifth Avenue, New York. 

The company's new, enlarged fac- 
tory and executive offices are located 
at 385 North Avenue, New Rochelle, 
New York. 

BENDIX RADIO, Division of Bendix Avi- 
ation Corporation of Baltimore, has 
announced several new appointments 
in line with its recently announced 
direct -to- dealer merchandising plan. 

George Bartlett, Bartlett Radio 
Company, of Portland, Maine, will 
cover that state as district merchan- 
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you MAY NEVER SEE AGA/N- rv ery Hem, T,03'qua/ify 8rarrd il/EW 

ALL OF IT IS HIGH GRADE 
QUALITY WIRE 

The Biggest Buy in Wire we have 
ever offered. Consist of size 22 to 16, 
both solid and stranded, with various 
types of insulation. Ideal for hook- 
ups, lead -in and all- purpose needs. 
Suupplied in bundles of 10 100 -foot 

Per Lot of 1000 Feet.... $4.95 
CABLE MIKE 

OR CRYSTAL, RIBBON, and 
CARBON 

d 
MICROPHONES OPHONES 

WELL KNOWN QUALITY BRAND 
rrzir Flexible stranding; cellulose yarn 

braid; waxed; rubber insulation; cel- 
lulose acetate yarn braid; tinned cop - 

sg per braid shield; plastic jacket. O.D. 

x.210 " No. 2A190. Per 25 -Foot Coil... 95c 
ft. In blk 

and covert Per001 0 Ft..... $3.29 
HEAVY DUTY OVAL P.M. 

63/s x 6 91/4x 

41fi'r Deep 

Overall 

Has heavy slug to handle high output. 
Voice Coil 3.2 ohms. Just it for Auto 
kadio Speaker replacements and other 
applications where space is limited and 
a heavy 

Ea Ch.. 

duty speaker is desirable. 

$2.95 $10.95 

.i 

.i 

.i 

P.M. WITH ALNICO V. MAG. 
5" P.M., a size you use most for AC- 
DC sets, record players, intercoms, etc. 
Quality make. $ 1.45 No. 14A649. Special, Each 

ONN LY L .7 
Per Case of 24. 

, $29.95 
6" P.M. with heavy enclosed slug. 
No. 14,654. $1.95 Special, Each 
31/2 P.M., Square mounting, heavy 
magnet. Ideal for small sets. intercoms, 

úetc Requires only 2" behind mounting 
panel $1.45 ú u 
No. 14A653. Special, Each 

Electro Dynamics 450 Ohm Field 
4" With Output Transformer for 50L6 ú and similar tubes. $1.85 No. 14A645. Special, Each 
5" With Output Transformer for 50L6 V. and similar tubes. $1.99 .uuri No. 14A652. Special, Each 

IIIIsI 
Ì,d, :zw 

HIGH QUALITY 
PHONO MOTOR 

ONLY $2.45 
six 
FOR $12.95 

Has heavy 9" rim drive turn table, rubber tired idler, and an oversize induc- 
tion motor with three point rubber cushion suspension. Very easy to mount. 

'Extends only 21/2" below motor board. Speed is standard 78 RPM and can be 
changed easily to 331/3 RPM by removing drive bushing and reducing motor 
shaft diameter slightly. Furnished with spare rubber idler tire. Operates on 
I I 0-volt 60 -cycle AC. 

RECORD PLAYER KIT 
Kit With Amplifier - Contains motor listed above, a good crystal pick -up 
PLUS a completely wired phono amplifier. Uses 1 each 50L6, 125)7 and 
35Z5 tubes (not included). Has volume and tone control. 
No. 5B165. Special, Each (Less Tubes) $7.95 

Make Any Radio 
AN AUTOMATIC COMBINATION 

FOR 
ONLY 
At this ridiculously low price you get a Model 
650 Detrola Changer, a harmonizing metal 
base, brown crackle finish, an approved 6 ft. 
AC line cord and 6 ft. of shielded wire and 
plug for connecting to radio. Takes only a few 
minutes to assemble and connect to most any radio to make a combination 
that automatically plays twelve 10" or ten 12" records. For 105 -125 volt 
60 -cycle AC only. Size when assembled 
No. 40A1002. Assembly as Listed 

$16.69 

PORTABLE KIT -VISE 
Stronger than 
a Wrench. Just 
as handy. Ad- 1 
vanced type 
jaws spring 
open instantly,, 
to 21/4" Pipe 
jaws will hold 
pipe or rod 
from 1 /4" to 

V-type 
jaws will hold 
wire upright or 
horizontal. Fits 
anywhere .. 

on top, at side, or beneath work 
bench . handy for the tool kit, 
weight less than 3 lbs. -but its stur- 
d ness will surprise you. Regularly a 

$2.80 Value. 1_ 
No. 16A530. $1 45 Special Each 

1 

12x1 lx7". $16.69 

WIRELESS PHONO- OSCILLATOR 
Add it to your present single record play- 
er or record changer or build your own 
wireless player using this unit and any 
phono motor and pick -up. 
Plays records through any radio without 
connecting wires. Tunes in like a radio 
station and is adjustable to any clear spot 
on your radio dial between 900 and 1600 
KC.' 
Small enough to mount inside most port- 
able players. Size 6" long, 3" wide, 11/2" 
high. Tube extends 23/4" above unit. Op- 

erates on 110 -volt AC -DC. Complete with type 117L7 tube. 5 9 Stock No. 17A345. SPECIAL, While They Last. ONLY $3.95 

ä011111M1= 

SPEAKER VALUES! 

SEEBURG MODEL "M" 
A SUPER DE LUXE "INTERMIX" CHANGER 

"INTERMIXES" 10" AND 1i" 
RECORDS 

VERY SELDOM IS THIS "KING" OF 
RECORD CHANGERS AVAILABLE TO 
OTHER THAN MANUFACTURERS OF 
HIGH GRADE COMBINATIONS THE 
$500.00 AND UP KIND). A FORTU- 
NATE B -A PURCHASE BRINGS THESE 
TO YOU AT A PRICE EVEN LOWER 
THAN ORDINARY INTERMIX 
CHANGERS. 

Every One Brand New in Original Factory Cartons. 
No. 35A1000. While They Last. BARGAIN PRICED AT $39.50 

3 -TUBE PHONO AMPLIFIER 
Vorks with any crystal pick -up. Small enough to 
install inside most record players to make your 
own amplified phonograph. Only 6" long, 31/.," 
wide. Mounts conveniently on bottom of motor 
board, extending only 4" below, with volume con- 

. . trol and off -on switch shaft through motor board. 
Has two prong plug -in outlet for AC to phono 
motor, plug for phono input and 12" leads for 
connection directly to speaker voice coil. Output 

transformer is built in. Operates on 110 -volt AC or DC. Requires one 125)7, 
one 35Z5CT and one 50L6GT tube. 
No. 58171. Less Tubes. SPECIAL, EACH $3.95 

SAVE ONE -HALF ON 
A special purchase from an overstocked 
lous Low Prices possible. Brand New 
Sylvania tube that would cost you up 
bulk packed 2, manufacturers buy 
Type Stock No. Each 25 Lots 
14A7 21T3993 69c 82c 
14Q7 21T3994 59c 53c 
1486 2173995 .59c 53c 
35Y4 2173996 59c 53c 
50A5 2173997 69C 62e 

SYLVANIA TUBES! 
set manufacturer makes these ridicu- 
guaranteed perfect - the identical 

to Double our price -except they are 
them. Popular Locktal types. 

KIT OF FIVE 
Onre of Each Type as Listed 

No. 2173998. 
.. $2.95 Per Kit L 77 

10 Kits. 
- 7 $2.75 

Per Kit G 

IF YOU DO NOT HAVE THE COMPLETE 
B -A CATALOG, WRITE FOR IT TODAY. 

ORDER DIRECTLY from this ad. Terms 
are: Cash with order, F.O.B. Kansas City. ú Include postage PLEASE. C.O.D. orders 
require 25% deposit. 
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Saws. In any direction, without turn- 
ing frame. Cuts wood, plastic or light 
metal without binding or breaking. 
Blades are made of High Carbon Spring .wt. 
steel with teeth cut spirally the tuil 
length, providing a sharp cutting sur- 
lace completely around the blade. 
Sturdy steel frame has lever adjust - ^_ 
ment for proper tension. 
No. 16A544 -Frame and 95c 15 Spiral Blades 
Extra Blades, also fit any standard 
coping saw frame. $1.00 value. 
No. 16A545. 50c 12 for 

HANDY PLIERS 

i 
Q KRAEUTER ROUND NOSE 

A $1.50 Value. A handy plier for 
shaping wire, metal and all around 
ratio work. Made of Forged steel 
with polished head and blued finished 
handles. No tool kit 'should be with- 
out a pair. Over all length 6' 
ho. 11A15. 
Speciali Each V c 

Q B 

C5c 
ERNARD PARALLEL 
ACTION PLIERS 

Ml led parallel jaws provide vise like 
g-ip, that won't slip. Has powerful 
s de cutter on out -side of head. Made 
of nickel 'chrome alloy steel -blue- 
black finish. 
ho. 16A543. $1 25 S ?ECIAL, Per Pair 

r 

Hammarlund type HFD -15 -X. Double 
spaced 15 max. -6 min. Mmfd. per ^t. 
section 1500 volts. 11 plates per sect. A 
.030" spacing. Screwdriver slot for 
tuning with shaft lock. Soldered brass 
oho-es cadmium plated. Aluminum 
erd plates mounted on Isolantite 
,base. Has isolating center shield. 
Si ver plated rotor contacts can be 
shifted to 3 positions for shortest pos- 
sible leads. Base mtg. Size 1 1/16x11/2.4^.....` 

. List value $3.50. 
Na. 14A680, SPECIAL 99cß EACH 

BIG BARGAINS In 
"HFD" MICRO DUAL 

CAPACITORS 

BURffTEIN-APPLEZE 
1012 McGEE, KANSAS CITY 6, MO. 

Orlober, 1918 10!/ 
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3 -Post Intermix Record Changer 
Made by Seeburg for a pro- 
minent manufacturer. Has 
all the BIG features. 10' and 
12' records may be inter- 
mixed. Automatic stop turns 
off changer after last record. 
Control switch for reject, 
automatic and manual, off" 
and "start ". This is one of 
the finest changers ever made. Pickup arm complete 
with Astatic QTM cartridge. Perfect for @/k/kC0 
either replacement or for building your s77L26665 
own high -quality record player . . Only 

MAGNETIC PICKUP ARM 
Hi- impedance magnetic phono pickup arm. Has vari- 
able adjustment for low record wear. Pro- co 

1 
39 vides highest quality output. Priced far less 

than cost of many inferior units . . . . 

455 KC I. F. Transformers 
A real buy in standard replacement units. Q+ 

3' x Vis square. Stock up now! 38c each u71 00 
3 for only 

SAVE MONEY on PARTS KITS 
I, 
' 100 asstd. mica condensers; pigtail $ . and lug types. .000006 to .01 mfd 

.95 
40 asstd. push -on knobs for knurled $ q 
shafts. iced, green, walnut, ivory . 

29 

3 25 asstd. 10 and 20 watt vitreous / enameled resistors. Values up to $1 .L+OO i1 
25,000 ohms. No two alike x,77 

4 100 asstd. 1/2 -1 -2 watt carbon re- 
aistora. All RMA color -coded. Most $1.49 
popular values 
ORDER BY KIT NUMBER! 

Value of the Year! 
100 MICROAMPERE METERS 

Made by Simpson especially for use in famous I -166 
Test Set. 100 microamp full -scale deflection; 1000 -ohm 
internal resistance. 3' round bakelite case. Scale is 
calibrated for ohms, DC volts and AC volts. Com- 
plete with diagram for volts - ohm - millia- .550 meter. Brand new and worth several times J 
this low price 

REPLACEMENT FILTER CONDENSERS 
20 -20 mfd 150 W V DC (4 leads) 48¢ each -10 for $4.50 
8- 8 mfd 450 W VI)C (3 leads) 48i each -10 for $4.50 

LINE CORD SPECIAL 
6 ft. brown rubber cord with brown 
bakelite plug. Finest quality at lowest 00 
cost. Have 'em on hand. 13e each. 10 for 

SPEAKER VALUES 
5' PM, heavy duty type; 1.47 
oz. Alnico 6 magnet; 3/4' voice $1 40 
coil. Rated 6 watts. ONLY 1 

4'X6' PM, Alnico 6,1 oz. mag- $1 40 
net. Finereplacementspeaker - 
PUBLIC ADDRESS 

SPEAKERS 
10' PM, 18 oz. Alnico 3 mag- $ 445 
net. Rated 10-12 watts ... . 

12' PM, 6.8 oz. Alnico 8 mag- $ G 95 
net. Rated 14 -18 watts ... aJ 

12' dynamic speaker with 900 -ohm field. Rated $ e95 
15 watts. Excellent tonal response. A bargain O 

ORDER FROM THIS AD: 
Select what you need from the big values listed here 
-and send your order now! Quantities are limited. 
Send 25% deposit with order. We ship C. O. D. for 
balance, all advertised items F.O.B. Chicago. GET 
YOUR NAME ON OUR MAILING LIST. We carry 
complete stock PA equipment- BOGAN, MASCO Am- 
plifiers- Shure, Turner Mikes - University. Speakers, 
etc. Write for complete list. 

NATION WIDE RADIO 
(The Serviceman's SuPPIY House) 

572 W. Randolph Street 
CHICAGO 6, ILLINOIS 
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diser. The Vermont and New Hamp- 
shire territory will be served by Tom 
Farley of Haverhill, Massachusetts. 

The Pittsburgh and Western Penn- 
sylvania area will have the J. E. Mil- 
ler Company, Inc. of Pittsburgh as its 
Bendix representative. C. J. Hassard 
of Philadelphia will serve all of east- 
ern Pennsylvania including Harrisburg 
and southern New Jersey. 

* * * 

RAYMOND P. SPELLMAN has been 
named to the post of sales manager of 
the radio division 
for Noblitt- Sparks 
Industries, Inc., 
manufacturers of 
Arvin receivers. 

Prior to his new 
appointment Mr. 
Spellman served as 
assistant sales man- 
ager under Gordon 
T. Ritter, director of sales. He will 
make his headquarters at the com- 
pany's executive offices. 

Mr. Spellman has spent five years in 
Arvin field and office assignments and 
was, prior to his association with 
Noblitt -Sparks Industries, Inc., con- 
nected with Colonial Radio Co. of Buf- 
falo. * * 

COLUMBIA TELEVISION, INC., of Stam- 
ford, Conn., manufacturers of a line 
of home television receivers, has 
changed the corporate name of the 
firm to Videodyne, Inc., effective im- 
mediately. 

* * * 

SYLVANIA ELECTRIC PRODUCTS INC. 
has just completed an agreement with 
Radio Corporation of America where- 
by RCA becomes a licensee under some 
200 radio and television tube patents 
of Sylvania. 

The license runs for seven years at 
royalties of 3/4 of one per -cent but not 
to exceed the sum of $200,000 in any 
one year. 

* s * 

JOHN R. MEAGHER has joined the Re- 
newal Sales Section of the RCA Tube 
Department as a television specialist. 

Well -known as a lecturer, teacher 
of radio, and author of numerous ar- 
ticles and publications on television, 
Mr. Meagher was formerly training 
coordinator on television for the RCA 
Service Company. 

As the Renewal Sales Section's tele- 
vision specialist, Mr. Meagher will. 
write a special series of articles on 
television servicing techniques and the 
use of television test equipment for 
the Tube Department's magazine "RCA 
Radio Service News." 

* * * 

WELLER MANUFACTURING COMPANY 
of Easton, Pennsylvania, has been ac- 
cepted for membership in the Ameri- 
can Fair Trade Council according to 
the announcement made by John W. 
Anderson, Council president. 

Weller is now fair -trading its line of 
soldering guns and price lists have 
been distributed reflecting the com- 
pany's fair -trade prices. 

_o- 

Communications Receiver 
(Continued from page 51) 

coil to the rear deck of the bandswitch. 
The cathode lead of the 6SA7 and 

the plate lead of the 6SG7 go across 
the bottom of the chassis to the band - 
switch. The oscillator grid, mixer 
grid, and r.f. grid leads go through the 
chassis to the variable condenser. On 
the other side of the variable con- 
denser these leads go through the 
chassis again and connect to the band - 
switch. This places the long grid and 
plate leads on opposite sides of the 
chassis, thus providing a certain 
amount of shielding. 

Here is an instance where common 
bypass grounding is impractical. The 
a.v.c. bypass condenser connects to a 
solder lug mounted under the mount- 
ing screw of T,. The 6SG7 plate filter 
bypass condenser grounds to a solder 
lug mounted under the mounting 
screw of T2. 

The antenna lead from Ps to the 
first deck of S2 is shielded. The low 
impedance i.f. leads are also shielded. 

The 6SA7 plate and screen bypass 
condensers ground to a solder lug 
mounted under the tube socket mount- 
ing screw. The 6SG7 cathode and 
screen bypass condensers ground to a 
solder lug mounted under the tube 
socket mounting screw. 

The leads connecting Pb to S., need 
not be shielded but may require by- 
passing if noise feeds into the tuner 
from these leads. 

Coil modification information for Tr 
was given in the second article of this 
series, September, 1948 issue of RADIO 
AND TELEVISION NEWS. 

Tuning Procedure 
The only test equipment necessary 

to align the tuner is a signal genera- 
tor. If an output meter is available 
actual gain measurements can be 
made. 

Connect the i.f. channel chassis to 
the power supply and audio amplifier 
and the r.f. tuner chassis to the i.f. 
channel chassis by means of the cables 
described in Part 2 of this series. 

Establish the calibration error of 
the signal generator by using a fre- 
quency meter. Check the calibration 
at three points on each band to be 
used. Log this information so that 
corrections can be made easily for 
each frequency change of the signal 
generator. This will only take a few 
minutes and will result in a more ac- 
curate calibration of the r.f. tuner. 

Due to manufacturing tolerances, 
the calibration of most signal genera- 
tors is seldom accurate over the entire 
band. If the errors are known, correc- 
tions can be made. 

It is impossible to design one set of 
coils that will maintain the same cali- 
bration irrespective of mechanical lay- 
out. The grid and plate leads are part 
of the inductance of any tuned circuit. 
Each mechanical layout will change 
the length of these leads which, in 
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STAHL SEZ! Compare Our Values * * 
METERS 

* 
* * 
* 
* 
* 

RADAR JAMMING 
TRANSMITTER 
Ultra High Frequency 

Band width 31/2 meg. wide 

1-931A Range 
2 -6ÁC7 500.100 Meg. 
1 -6ÁG7 
2 -703A Simple to convert to many uses. Has 

In tube., contains blower and motor to 
1 -807 cool tubes. Brand New and complete 

2 -5R4GY with all tubes. Weight approx. 50 lbs. 
Size 21" 1, 1012" w, 7%," h. in metal 

1 -2X2 case. 
Special -While they last ..$ 1 9.95 

Standard Rack Cabinets 
Ileavy gauge steel. gray crackle 
finish: panel opening $ 

1 2.95 19" wide, 27" high... 
Blank Calibration Books 

For lie 221 - Frequency f r o io 
125ííe to 20000 ICC printed in 

bound.10 

divisions - 68 pages, alumi- 
num cover, spiral $ 1.50 

Navy Standard Battery 
Made by Gould Storage Battery Corp. 
li volt 15 amp hour. Excellent for mo- 
tors. motorcycles, amateurs, experi- 
menters. radio servicemen, e t c. 
Stripped dry, with conr- 
c l r t e instruct ions for 
charging. 4%" wide, 4%" or 95 
deep. 6Ya" high. Shipping 
weight 12 Ins. 
While they last 

Battery Acid -1275 Sp. Gray. 
Can he used in any storage battery -in hermetically 
sealed bottles. 
36 oz. bottle.. 79c 
92 oz. bottle 51.95 
JEFFERSON TRANSFORMER 
Step down (or up) potter circuit 
transformer double wound 230V in- 
put 50 -60 cycle, to 115V output. 
.250K VA. Weight 17 $7.95 
1b. 

SOLAR TRANSFORMER 
Step down (or up) transformer, 200V 
center tapped to 110V; 00-cycle; cap. 
V.A. 50; metal case, black wrinkle 
finish; 
7 lbs. $3.95 

AMERTRAN FILAMENT TRANSFORMER 

$1.95 5V- CT -6.5 amp. 115V -0n cycle AC 

POWER TRANSFORMERS 
Current Case Price 
Rating ees li) Half 
40 Mil 35uV CT 6.3V eT -5 amp Shell 95 

5V -3 amp. 
Electrostatic Shield 

60 Mil 550V CT 6.3 \' -5 amp Full 
5V -3 amp Shell 2 95 upright 

Electrostatic Shield 
100 bill 700V CT 6.31' CT -4 amp Full Shell 

5V -3 amp Univ. 3.45 
200 Mil 800V CT 6.3V -6 amp Univ. A 

5V -4 amp Site. .95 

CODE KEYER TG -10 
An automatic unit for colic practice signals, from an 
inked type recording. it's a self contained unit. com- 
plete with 7 tubes and electric eye tube; operates on 
110 -120 volts AC. 611 cycles. Size 11x24x18% inches. 
Weight approximately 03 lbs. Audio frequency out - 
Put of 800 cycles per second. l'ower unit can be 
converted to P.A. system. Also a 78 RPM, 110 volt 
AC motor, can be used for turntable. $ 

1 9.50 Like New. Complete, only D 

The Year's Biggest Bargain 

IFF EQUIPMENT 

ALL BRAND NEW 

SPECIALS 
Westinghouse Bakelite Case 

$2.75 
2.25 

2" Round 0- 10V -AC -DC 

2" Round 0 -30 Mil DC 
3" Round 0 -1 Mil DC with bad 

& good colored scale; can 
be used in tube checker 

3" Square 0 -3 amp RF 
3" Square 7.5 V -AC 
3" Round 0 -15 Mil DC 
3" Round 0 -35 Mil DC 
3" Round 0 -50 Mil DC 
3" Round 0 -100 Mil DC 
3" Round 0 -150 Mil DC 
3" Round 0 -200 Mil DC 
3" hound 0 -150 V AC 
3" Round 0 -300 V AC 

41/*" Round 0 -150V DC 
41/*" Square 0 -300 amp DC com- 

plete with shunt and leads 

WESTON Bakelite Case 
Round 0 -75 amp antenna cur- 
rent Indicator with external $2.75 

couple 
2" Round 0 -10V output, port- 

able; in small wooden case 4 5 
2" Round 0 -500V DC external 4.75 multiplier - 

3" Round 0 -3 amp Rb' surface 3.75 mount 
3" Round 0 -5 a ni p external 8.50 

thermo couple v 

Each 

$3.45 

4.95 

3" Round 0 -150V AC 400 cycle.. 3 45 
3" Square 0 -130V AC 3.45 
4" Square 0 -20 Mil DC 4.75 
41/2" Square 0 -5 amp AC with a 9.95 

0 -200 amp scale 7 7 

G. E. Bakelite Case 

2" Round 0 -15V AC -DC 

3" Round 0 -100V DC 

3" Round 0-500 Mil DC 3.45 
WESTERN ELECTRIC 

Bakelite Case 

3" Round 0 -1000 Mil DC 

3" Round 100 -0 -100 Mil DC 
3" Round 20 amp DC charge & 

discharge .45 
MISCELLANEOUS 

3" Round Beede 0 -1000 Mil DC.$ I.95 
3" Round Triplett 0 -150V AC 3.45 
3" 

AC 3.45 
Roller Smith portable lab 0 -15V 

DC with handle ; 51/¿x6x31/ 95 
Roller Smith portable lab 0 -150 

I 9 50 Mil DC with handle ; .51/ x6x31 /Z. 

RADIO COMPASS 
Selsyn Indicator 

1 -81 -A, works on 1(1 to 25V AC ; has $2.45 
3 -inch 0 -360° dial LL 

2 for $4.45 

3.45 

Round Burlington 0 -75 amp 

WESTINGHOUSE PHOTO CELL 
Photon, 1/4 mil. D. C. 
output. Brand New 
Special 

I293B Signal Corp Scope Unit 
consists of 5" Cathode Ray Tube and 24 tubes 

I221A Indicator consists of high & low Voltage Slip- 
ply-8 tubes, electric eye & Selsyn indicator 110V -60 
cycle AC -can be converted into an excellent scope. 
Shipping weight 500 lbs. Brand New in$A as50 
Original Case. Special F r 

Oscilloscope 
3 "- BC991B -can be rack 
mounted; operates on 6VDC 
or 110VAC. Complete with 
2 -6H6; 4 -6SF5 1- 
0S.17GT; 1 -8SL7GT; 2- 
5Y3GTG; 1 -3P1; in origi- 
nal export packed caces. 

Brand New $49.50 
COMPLETE SET of spare tubes same as above plus 1 

extra 3P1 in export packed $ 
1 2.50 case 

CRV51019 Hand Sets self contained battery 
operated. Uses 4 pen light batteries excellent for 
Television Antenna installation. Sold in 
pairs only. Pair $15.00 

TS.10P Sound power handsets in 
original export packing. 

Each $15.00 
2 for $27.95 

CONDENSERS 
G.E. 0 35MIrD 5000V 51.50 
G.E. 1MFD 2000V .75 
Sprague 1MFD 3600V .95 
Sprague 3MFD 4000V 5.95 
Sprague 1MFD 1000V .39 
Sprague 0.551FD 1500V .29 
Aerovox 02MFD 8000V 1.49 
Aerovox MFD 3000V 2.95 
C. D. 05MFD 200V .I9 
Solar 1IMFD 2000V Bathtub .39 
WESTERN ELECTRIC CRYSTALS $ 1.00 

1N23, 35c each; 3 for 
HIGH POWER quartz Crystal unite, type 

CF5, 5000KC. 
Cbmplete with holder 

ANTENNA for 5Cß522 69c 
1.95 

TRIODE 24G/3C24 
100 W output. Fil. 6.3V -3A -Plate dis. 25W max 
plate volts 2,000. Max Ma 75. Here Is a real bar- 
gain in surplus tubes. One of these tubes will give 
100 watts output. Two of them will take ' 39e kw. input. Stock fr No. 

for 

Voltage Regulator 
G.E. 110 to 220V 
AC, 400 cycle, sin- 
gle phase -.15 amp. - 
20 W ; 0 -7.2 ohms/ 
2.75 amp; black wrinkle finish 
metal 
case $4.95 

Transtat Voltage 
Regulator 

Type RH 113V AC. 400 cycle .72 -KVA- output 
75 to 120 V @ 6 amp. 
black wrinkle finish 
metal case. $2 45 Weight 11 lbs. 

MICHAEL STAHL, 
3 9 V E Y ST. All Mdse. new unless otherwise specified 

Prompt Delivery -25% deposit required on 
INC., Worth 4 -2882 New York 1, N. Y C.O.D. orderlNr'IShi 

Dept. . .B 
New York. 
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RADIO RECEPTION WITH THE 

This is the new Model RJ -20 
FM -AM Tuner . designed for 
high -fidelity reception on both FM 
and AM, and built to meet your 
highest performance requirements. 
Its features include : 

Armstrong FM circuit for 
maximum noise reduction and 
full frequency response to 
15,000 cycles. 
Separate RF and IF systems 
for FM and AM ... no coil 
switching. 
Variable bandwidth IF gives 
AM bandwidths from 9 kc. to 
4 kc. 
Two -stage audio system al- 
lows 20 db. boost in bass or 
treble range. 
New 6AL7 tuning eye for pre- 
cise tuning on strong or weak 
FM stations. 
Self- contained power supply. 

See, hear, and handle this new 
Browning Tuner . . . and enjoy 
new satisfaction in your radio and 
music reproduction. 

Write today for 
Data Sheet R -4810 

HERE'S PERFORMANCE 
to satisfy the man who knows 
radio . . . provable by both 
instrument and listening tests. 

CHECK THESE CURVES 
and you'll see why Browning 
Tuners are chosen by those 
who insist upon the best. 
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To feed a separate high -fidelity 
audio system, use the Browning 
RJ -12A for FM /AM or the 
Browning RV -10 for straight FM. 
They're all "tops" in the high - 
fidelity field. 

B R O W N I N G 
LABORATORIES, INC. 
WINCHESTER. MASS. 

The . 

HOUSE OF A 
MILLION RADIO PARTS 

McClintock Meters- $1.95 0 -500 MA, 3" Square 
MLP1 Crystal Cartridges, Permanent 1.95 Needle. LIST, $8.50. Our price 
Crystal Pickups ... complete ... 1.95 List, $6.50. Our price 
Speaker Cones 5 ", I9c; 6 ", 24c; 8 ", 29c 

Thousands of other bargains. Write for our bulletin 
No. R 1048 

/ J SOUND EQUIPMENT Co. 
911.913 Jefferson Ave., TOLEDO 2,OHID 

112 

INSIDE DOPE 
ON 

IDEAL AMPLIFICATION 
SEND 3c STAMP FOR POSTAGE 

AMPLIFIER CORP. of AMERICA 
398 -2 BROADWAY, NEW YORK 13, NEW YORK 

TELEVISION RECEIVER -$1.00 
Complete instructions for building your own tele- 
vision receiver. - 16 pages -11 "x17' of pictures. 
pictorial diagrams, clarified schematics, 17 "x22' com- 
plete schematic diagram and chassis layout. Also 
booklet of alignment instructions, voltage and resist- 
ance tables and trouble- shooting hints. -All for 
51.00. 

CERTIFIED TELEVISION LABORATORIES 
5507 -13th Ave., Brooklyn 19, N. Y. 

turn, will alter the calibration. The 
amount of error will increase as the 
tunable frequency increases. 

The minimum and maximum capaci- 
ties of the variable condenser will 
cause the calibration to change. High 
minimum capacity will affect the high 
frequency end of the tunable range. 
Low maximum capacity will affect the 
low frequency end of the tunable 
range. This condition makes it advis- 
able to use a variable condenser for 
which the coils were designed. Such 
design will allow the use of calibrated 
dials supplied by the manufacturer of 
the coils. 

If the dial is to be hand calibrated, 
the minimum and maximum capacities 
of the variable condenser are not crit- 
ical. 

A certain amount of "cheating" can 
be done with the padding condensers. 
The padding condensers affect the low 
frequency end of the tunable range 
and the tracking. There is only one 
correct value of padding capacity for 
a given set of conditions. 

The manufacturer of the coils rec- 
ommends a certain value of the pad- 
ding condenser to be used with his 
coils. If this value is used, the coils 
will cover approximately the frequen- 
cy range of their design, and the 
tracking will result in satisfactory op- 
eration. 

The tracking can undoubtedly be 
improved by changing the capacity of 
the padding condenser slightly to help 
correct for differences of mechanical 
design. The result will be higher gain 
at certain frequencies over the tunable 
range of the tuner. 

The padding condenser values indi- 
cated in the circuit diagram differ 
from those recommended by the Miller 
Coil Company. These changed padding 
condenser values offer optimum track- 
ing conditions for the mechanical de- 
sign described. 

Connect the signal generator to the 
control grid of the 6SA7. Place switch 
S_ in the "all- wave" position and S 

the "receive" position. Switch S, 
should be placed in the "Band 1" posi- 
tion. 

Tune the signal generator to 455 kc. 
and increase the input until the "R" 
meter starts to indicate. Adjust the 
tuning of T;, for maximum "R" meter 
indication, reducing the signal gener- 
ator input to maintain an on -scale 
reading. 

Rotate the variable condenser to 
minimum capacity and tune the signal 
generator to 1550 kc. Adjust the broad- 
cast trimmers of T,, T2, and T5 for 
maximum "R" meter indication, re- 
ducing the signal generator input to 
maintain an on -scale reading. 

Next set the signal generator fre- 
quency to 600 kc. Tune the receiver 
to the frequency of the signal gener- 
ator. Rock the variable condenser 
slowly back and forth and adjust pad- 
ding condenser trimmer C for maxi- 
mum "R" meter indication. Return the 
signal generator and receiver to the 
high frequency end and repeak. Re- 
peat this procedure several times. Pay 

RADIO & TELEVISION NEWS 
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CONSTANT V'REGULATOR NEW 
RAYTHEON 

in95.130V /SOcy; Outpt115V /60Watt Cod $ 10.95 
RAYTHEON in 198to242Vinpt /50- 60cys; Out - 

pt220V/500Watts/0.5"/oRgItn Rack mtg 36.00 
SOLA CONSTANT V'REGLTR USN Cased in 

95 to 190V /50- 6ocys; Outpt 125to220V 
2KW /17.4Amps /Constant Duty. LN 130.00 

SAME UNIT NEW. USN Cost $369. 
SPECIAL 162.00 

A! 

SPECIAL 

POCKET VOM ImaMTR 
I000ohm /pv OHMME- 
TER ZERO SAME both 
RANGES M O L D E D 
CASE 3V0 x 5' /e x 21/2" 
ETCHED PANEL 
WHITE LETTERS 
6 A C VOLTRANGES 
0- 15/30/150/300 & 1500 
&3000 VOLTS 6DC 
VOLTRANGES 0-7.5/ 
15/75/150 & 750 & 1500 
VOLTS 4DC CUR- 
RENT R's 0.1.5 / 15 / 
150ma & 0.1.5Amps 2 

OHMMETER Rngs 500 
ohm &Imegohm C 0 M- 
PLETE BAT & Test 
leads ...,.......$13.90 

KIT 866A TUBES 
TRANSFORMER inpt 
115VAC /50.6ocys Out - 
pt 2.5VCT / 10Amps 
IOKV insltn, Sockets 
ceramic. 
SPECIAL $5 95 KIT 872A TUBES 
TRANSFORMER GE 
inpt I I5VAC /50.60cys, 
Insltd 12.5KV wkp 
Sockets & Tubes. 

$12.95 

NEW TUBE TESTER CHECKS OCTAL, 
LOKTAL BANTAM, 
PEANUT, TELEVI- 
SION MIN, MAGIC I 

THYRATRONS & 
OTHERS CHECKS for 
SHORTS & leakage up 
to 5 m e g s. CHECKS 
INDIVIDUALLY D i - 
ode. Triode, Pentode 
sections of multi pur- 
pose TUBES. RMA 
Switching COMPLETE 
IN OAK CASE SLIP - 
ON HINGED COVER 
I03/4x8s /4x53/4" & Obso- 
lescence Safety factor 
with new element se- 
lector switching keeps 
tester up to date! 
SPEEDREAD CHART 
COMPLETE ....$29.90 

HIPOWER VARIABLE r r ANTENNA MATCHING 1110. NETWORK 1001A/IKW 
1111111U o N E W 1eto7 Hi 

o n v e r t i b l e to i- 
freqs. PiNetwork ad- 
j u s t a b l e IN &Outpt. 
CASED 15x15x23" RACK 
MTG Ribbon Coil &250 
mmf/7000V VarCondsr, 
RFmtr, Insltrs T e c h 

Manual. Will match most ANTS. NEW requires 
recementing -coil turns "TAB" SPECIAL...$9.95 

BENDIX TAI2 / 10OWatt 
X M T R LN Separate 
ECO easily converted to 
20, 40, 80mtrs. HAS Mi- 
crometer tuning f o r ea 
ECO /3000 dies 4 separate 
outpt tanks Selector 
channel switch s i m u 1- 
taneously changes ECO, 
IPA & Outpt tanks with 
tubes used LW' "TAB" 
SPECIAL $36.00 

RELAYS SENSITIVE & POWER 
(A) GE Plug type 2000ohm /8ma /SPDT /SAmps.$1.98 
(B) LEACH DPDT /115VAC /I0AmpContacts... 1.98 
(C) KURMAN DPNO &NC /650ohm /4ma,adj /5 

amp cts 2.25 
( D ) CLARE, VACUUM NITROGEN s e a l e d 

SK5010 260ohms /18.28VDC / DPDT / lamp 
or 3amp int. SPECIAL, $1.49; with Recti- 
fier for 1I5VAC 1.98 

(E) ADVANCE Ceramic HF ANT DPDT& 
SPNO 2500ohm /75VDC /l5amp cts, $2.75; 
&Rect115VAC 3.25 

"TAB" 
DEPT. IORN, 6 CHURCH ST., 
NEW YORK 6, N. Y., U. S. A. 

October, I 91 

PREC SION RESIST- 
ORS FOR A M P L - 
FIERS RADAR. TEL - . 
EVISION & T E L E - ° PHONE EQU I P 

i. m STANDARD MFGRS 

PRECISION RSTRS. WRITE QTYAPr ces. 
IN 

MFGRS CHOICE." We ship types in stock. 
.116 179 680 2600 13500 
.42 182 684 2635 14000 
.425 182.4 689 2700 14400 
.607 199 697 2850 14440 
.7 200 700 2860 14460 
1.01 209.4 733 2900 14500 
1.3 216 750 3000 15000 
1.75 220 800 3100 15500 
3 220.4 806 3290 16500 
3.83 225 854 3384 17000 
4 230 900 3500 17500 
4.35 235 910 3509 18000 
5 240 917 3700 18380 
5.025 245.4 946 3730 18500 
6 250 978 3760 19000 
6.25 260 1000. 4000 19500 
7 271 1030 4200 _20000 
7.5 275 1056 4280 20520 
7.8 280 1060 4300 21000 
7.9 286 1100 4314 21500 
8 289 1110 4440 22000 
10 299 1150 4444 22500 
10.38 300 1155 4500 22990 
10.48 310 1162 4720 23000 
11.25 311.5 1175 4750 23150 
12 320 1200 4850 23325 
13,52 325 1225 4885 23400 
14.2 340 1250 4900 24000 
14.5 350 1260 5000 24600 
15 366.6 1322 5100 25000 
16 370 1350 5210 25200 
16.37 375 1355 5235 25400 
17 380 1400 5200 26600 
20 390 1495 5500 27500 
21 400 1500 5600 29000 
25 410 1510 5730 29500 
26 414.3 1518 5910 29900 
30 418.8 1600 6000 30000 
37 425 1640 6140 31000 
48 427 1646 6200 33000 
50 440 1650 6300 35000 
51.78 450 1670 6495 37000 
55 452 1680 6500 38140 
56.7 470 1710 6840 38500 
60 475 1740 6990 39500 
63 480 1770 7000 40000 
68 487 1800 7500 43000 
71.4 500 1818 7700 47000 
74 520 1830 7930 48000 
75 525 1865 8000 48660 
80 540 1900 8250 49000 
81.4 550 1910 8500 50000 
89.8 575 1960 8700 52000 
90 580 2000 8992 54000 
95 600 2045 9000 56000 
100 607 2080 9445 60000 
101 612 2095 9500 61430 
105 625 2145 9710 62000 
107 633 2160 10000 64000 
113.1 640 2195 10430 65000 
120 641 2200 10500 68000 
121.2 649 2250 10600 70000 
125 650 2300 11000 72000 
147.5 657 2400 11400 75000 
150 665 2450 11500 80000 
160 669 2463 11890 84000 
165 670 2485 12000 90000 
170 673 2490 12600 91000 
175 675 2500 13220 95000 
ABOVE SIZES EACH, 30c TEN FOR $2.50 
100000 155000 240000 353500 575000 
110000 166750 245000 380000 600000 
115000 189360 250000 400000 620000 
120000 180600 265000 402000 621000 
125000 185000 268000 422000 654000 
130000 201000 275000 458000 750000 
135000 220000 294000 478000 761300 
140000 225000 . 307500 500000 800000 
145000 229000 314000 520000 900000 
147000 235500 330000 521000 930000 
150000 238000 333500 570000 950000 
ABOVE SIZES, EACH 40e TEN FOR 3.50 
1 Meg 2 Meg 3.5 Meg 4.23 Meg 10Meg 
1.2 2.855 3.673 4.5 11.5 
1.5 3 3.9. 5 12.83 
1.8 3.673 4 _ 9.05 20 
ABOVE SIZES EAC$ 75e TEN FOR $6.50 

Vacuum Precision Hivolt Resistors (C) 
.12, .25, .6, .75, .83, .99megohms 

I, 1.5, 2, 3, 3.75megohms 
SPECIAL $1.00@ TEN FOR $ 7.50 
SEALED, 10 or l2Meg /IOKV /9W, $1.35 @I0 for 10.00 
MVZ8 /20Watt/30Megohms /25KV $1.98 @ 6 for 10.00 
MFB105 /IMeg /.5 %acct' /lan, R29 $1.98@ 6 for 10.00 
WESTON 20meg /20KV/0.5% Precision 29.95 
METER GE /0- 2KV /I000ohms p/v &Resists 5.95 
METER 0- IOKV /I000ohms p /V& Resists 10.95 
METER W.E. 0 -200 or O.500V 4.95 
WESTON SQ HTR 0- I5VAC /476Type 4.50 
WSTG HSE 0.150VAC /25to125cycles 3.95 
WSTGHSE SQ MTR 0.7.5VAC /RA35 Type 4.50 
VARIAC 200B/175Watt/0 -135V GR 10.95 
VARIAC 200C /86OWatt /0 -135V GR 16.50 
VARIAQ 10OR/0- 230or270/2KW 39.95 

SPRAGUE ELECTROLYTIC CONDSR 
FP Type 30mfd /450V &2x20mfd /25V also 10 

mfd /450V &2x2omfd /25V Both for .59 

"TAB" MONEY BACK GUARANTEE $3. MIN. 
ORDER F.O.B. N.Y.C. ADD SHIPPING CHARGES 

& 25% DEPOSIT, C'TABOGRAM. WO 2.7230. 

i 

STORAGE & DRY BATTERIES 
(A) BR IS, BB52/5o2./36V minS'Baty $1.49 

@ 8 for $10.00 
(B) BURGESS 3V /F2BP /dated 6/47 SPE- 

CIAL 5 for 1.00 
(C) GOULD 6V /I5AH S'Baty USN NEW.... 3.98 
(D) BB54 /2V /27amp WILLARD S'Baty 1.98 
(E) WILLARD 4V /40AH /TBY S'Baty 5.95 
(F) BB2064U/2V/IIAH WILLARD S'Baty 1.89 

NAVY LINE FILTERS I0amp /13OVAC DC 
Cased filters 0.1 to 1000mc's /USN $1.29 

TOBE 30amp /250 VAC DC filters 0.15 to 

TWO for 
USN Cased Cont duty $4.50 @ 

8.00 
GE 100amp filter & 2x5mfd /50V /pyranol 

Condsrs works 110 VAC DC SPECIAL 1.98 

TRUMPET & DRIVER 35 to 55 Watts W.E. 
blast & moisture proof head 31/2 L /15" dia. 
$28.75 @ 2 for $ 55.00 

TRUMPET & DRIVERS MULTICELLULAR 
250 WATT. 9 Unit W.E. blast & Mstre proof 125.00 

W.E. Diaphragms for above Trumpets 3.95 
AIRCRAFT COMPASS MKVIII PIONEER 

BENDIX. Used good G'cost $75. SPECIAL 2.98 
AIRCRAFT COMPASS MKIX KOLLSMANN 

Used good larger than VIII G'Cost $108 
SPECIAL 3.98 

HAYDON SYNCHRONOUS CLOCK MOTORS 
110V/2.2W/60cy AC /IRPM 

IOV /60 cy AC /24RPM & SPST Cam &Sw 
I IOV /2.2W/60 cy AC /3'/2 RPM 
I IOV /2.2W/25cy AC /31/2 RPM 

2.49 
.98 

2.49 
2.49 

CONDENSER VARIABLE 360' SINE WAVE 
4 taps 90° Quadrants for PUREWAVE freqs 
generator 

s 
2.39 

BUSS HCM /4AG, HKM /3AG fuseposts, ea. 
25c; 5 for 1.10 

Littelfuse 1075S /3AG @ 18e, I087F @ 250; 
5 for 1.10 

WRITE FOR FUSE LISTING & HOLDERS 
CIRCUIT BREAKERS - 
HEINEMAN Magnetic BKRS IOma, 220ma 

3, 5, 7, 10, 15, 20, 30, 40. 80, 100 & 180 
Amps. NEW, each, $1.95; Asatd, 10 for 18.00 

,SQ'D, KLIXON & CH 5, 10, 20. 25, 33, 35 & 
60, 70 Amps, 98c each; 10 for 8.00 

THERMOSTAT 85 F /20A adjustable, each .49 
XTAL DIODES 1N34/$1.08 @ 2 for $2.10; 

10 for 9.85 
IN21. 21A, 22, 23, 23A, 25. each $1; 12 for 10.00 
IN23B. 1N26 @ $2 each; 10 for 17.50 
THERMISTORS 0170396 or IC. 90e each; 

3 for Z50 
0168391 COMPENSATOR @ $2 each; 3 for 5.00 

RECTIFIERS BRIDGE 
In Out Amps Price In Out Amps Price 
18 14 1.35 $2.49 36 28 1.5 $3.95 
18 14 3.5 3.49 36 28 3.5 6.75 
18 14 5. 4.85 36 28 5. 7.50 
36 28 .320 1.49 WRITE FOR LIST 

(A) 

(B) 
(C) 

(E) 
(F) 
(G) 
(H) 

(K) 

SWITCHES. MICRO, TOGGLE. Etc. 
MU /Leaf Switch 3' /2 " /DPNO &NC /15A/ 

M2 MICROSWITCH Pin Plunger SPDT /10A @$0.54 
MICROSWITCH Plunger SPDT /10A @.. .59 
MICROSWITCH PLUNGER SPNO /10A @ .69 
ARROW H &H PLUNGER SPNO /6A @.. - .39 
MICROSWITCH ROLLER SPNC /IOA Q. .89 
AH &H Toggle./6A/DPDT 30e @ 4 for.... 1.00 
MICROSWITCH PLUNGER SPNO &NC @ .59 
MICROSWITCH PLUNGER Button 
SPOT @ 

ICRO 
.69 

M WITCH SPNO /30Amp /Cased @. 1.25 
SWITCHETTE DPNO &NC 30e @; 
S .25 

a 

o, 
_ 

*WI I 

¡Via 4iii6 

DEPT. IORN, 6 CHURCH ST., "TAB" 
NEW YORK 6, N. Y., U. S. A. 
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ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
YOU NEED NO ADDITIONAL PARTS! 

THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT Operates 
Contains everything everything you 

Chassis. Tubes, Condensers, Resistors 
Instruction 

d all oottherMnec- nec- essary radio parta. The 36 -page Instruction Book writ- ten by expert radio Instructors and engineers teaches you to build radios in a professional manner. The first cir- cuit built 
succeeding 

Is a simple one -tube detector receiver. Each 
tectors. RF and 

circuit 
amfiers. This 

arrangements 
iseexcellent for learning the principles f receiver, transmitter and amplifier design- It is used y radio schools and colleges. All of the commonly -used detectors are used, including diode, grid leak, plate and infinite- impedance. The transmitters are designed with Hartley d Arm- strong oscillators, using screen -grid and control -grid modulation. Both vacuum tube and selenium rectification 

are employed in these circuits. The c its are designed 
to 

provide excellent performance. Altogether, fifteen 
ampliis are constructed, including II receivers. 1 audio fier, d 3 transmitters. The sets start with simple circuits 

and 
of 1 tube plus rectifier, gradually ro radually grow m r complex. nd finish with several examples of radio set, using three tulles plus rectifier. 

PROGRESSIVE RADIO KIT . . - ONLY $14.75 
SPECIAL FREE OFFER 

Electrical and Radio Tester sent bsolutel FREE with each Progressive Radio Kit, PLUS FREE membership in Progressive Radio Club. Entitles you to free expert ad- vice and consultation service with licensed radio techni- cians, for further information or ORDER your KIT NOW 
WE PAY POSTAGE ON PREPAID ORDERS- C.O.D, ORDERS SHIPPED COLLECT 

ONLY $3497 
List Price 

$4995 

RECHARGE your AUTO BATTERY 

with the NEW AUTO RADIO 
with Built -In 

BATTERY CHARGER 
AND POWERIZER FOR ELECTRIC SHAVER 

Sensational Features 
Powerful 6 -Tube radio 3 Gang Condenser Extra R.F. Stage (for Increased sensitivity) Large P.M. Speaker Single Compact Unit Easily installed Charges through radio Simply Plug radio cord into 117 v. A.C. electric Outlet Makes winter start- ing sure For electric shaver Just plug shaver Into radio extension cord. 

Automatic AUTO RADIO 
Tops in car radios, now at a new low price! Six -tube superheterodyne with steady, full -toned reception- Mounting brackets included for easy installation in your car. Don't miss this big bargain! 

Six Tube Superheterodyne Three Gang Condenser 
Powerful Long Distance Reception Fits All Cars, 

Easy Installation M o u n t I n g Brackets Included 

ONLY $2797 
Price $39.95 

TOM THUMB BIKE PORTABLE RADIO 
TELESCOPIC ANTENNA POWERFUL RECEPTION 
EASY MOUNTING BEAUTIFULLY FINISHED METAL CASE 

Can be mounted on bicycle r can led as personal portable radio. Sup- plied complete with all bicycle mounting hardware and telescopic antenna. Simple quickly detachable. Whip antenna, slide rule dial. ver- nier tuning, full size Alnico No, 5 speaker, operates on expensive Cash - light cells and standard 61 Vu volt "B" battery, Attached handle for ease in Carrying as a regular portable. Light weight case, beautifully hammer- tone finished. -Mounting 
bracket features anti -theft 

$1741 
List Price locking devie. Size 7,/yx locking 

Weight 3 Illx ONLY L s7 3 oz. 

ATTENTION RADIOMEN' CATALOG AND PRICE LIST 
SEND FOR YOUR FREE DEALERS 

TODAY: 
RADIO KITS AMPLIFIER KITS FM COIL 8 CONDENSER KITS RE- 

SISTOR KITS CONDENSER KITS RADIO TOOL KITS FM -AM 
CHASSIS SPEAKERS RADIO PARTS PORTABLE RADIOS CAM- 
ERA- RADIOS TUBES AUTO RADIOS HOME RADIOS TELEVI- 
SION SETS TELEVISION CABINETS TEST EQUIPMENT FM TUNERS 

PROGRESSIVE ELECTRONICS CO. 
Dept. RN-14 497 Union Ave., Brooklyn 11, N. Y. 

CHAMPION 
STEEL TELEVISION TOWERS 

"The Higher the Tower - 
The Better the Reception!" 

Self- Supporting Type 
40 ft., 53 ft., 67 ft. and 80 ft. 

Guyed Type 
45 ft., 65 ft. and 85 ft. 

Easily Erected 
Universal Fittings for 
Any Type Antenna 
Write for Details 

NORMAN M. SEWELL, INC. 
Susquehanna Ave. at Derstine 

LANSDALE, PA. 
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7 /RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 

REFRIGERATION SERVICING 
Write for Catalog and Picture Brochure 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS 
15 W. 63rd St. (N'r B'way) New York City 

I SIGNAL TRACERS 
6 Speco Signal Tracers-Demonstrators--Like 
New. 

$29.95 Ea. - Reg. $49.95 
3 Coin Operated Radios -New, Metal Cabinets 
$35.00 Ea. 

HOWARD PRODUCTS CO. 2754 Diversey Blvd., Dept. RN -9, Chicago 47, Illinois 

little attention to the frequency range 
and adjust for optimum tracking over 
the entire range. 

Check the sensitivity over the entire 
range by slowly changing the fre- 
quency of the signal generator and 
receiver. When the receiver is track- 
ing the sensitivity should vary less 
than three -to -one over the entire band. 
If the variation is more than three -to- 
one, repeat the tuning procedure pick- 
ing a new high frequency starting 
point, such as 1600 kc., rather than 
1550 kc. 

If a calibrated dial is used, simply 
adjust the receiver frequency to agree 
with the calibration and maximum 
sensitivity at approximately 1300 kc. 

Next rotate the bandswitch S, to 
"Band 2" position. Adjust the signal 
generator to 4500 kc. Rotate the vari- 
able condenser to minimum capacity. 
Adjust the Band 2 trimmer condensers 
of T,, T1, and T5 for maximum "R" 
meter indication, reducing the signal 
generator input to maintain an on- 
scale reading at all times. Tune the 
signal generator to 1700 kc. and the 
receiver to the frequency of the signal 
generator. Adjust Band 2 trimmers of 
T, and T_ for maximum "R" meter in- 
dication. 

Return the signal generator and re- 
ceiver frequency to 4500 kc. Rock the 
variable condenser slowly and adjust 
Band 2 trimmer of T5 for maximum 
"R" meter indication. Now adjust the 
trimmers of T1 and T1 for maximum. 
Repeat this procedure_ several times 
and then check the sensitivity of the 
entire band by slowly tuning the re- 
ceiver and signal generator at the 
same time. The sensitivity variation 
should not exceed four -to -one. 

If a calibrated dial is used simply 
adjust the frequency of the receiver 
to agree with the calibration. 

Next rotate the bandswitch S, to 
"Band 3" position. Repeat the same 
tuning procedure as used for tuning 
Band 2 using 15,000 kc. as a starting 
point. Keep the signal generator in- 
put level low to reduce the possibility 
of tuning up on an image. 

When the receiver is correctly 
aligned the image will appear 910 kc. 
higher in frequency than the fre- 
quency indicated by the receiver 
calibration. If the image appears on 
the low frequency side, the alignment 
is incorrect and will result in unsatis- 
factory tracking. The sensitivity vari- 
ation over this band should not exceed 
eight -to -one. 

Due to the high sensitivity of the 
receiver this amount of sensitivity 
variation will not be noticed in actual 
operation. 

Next short the antenna input termi- 
nals and open the gain wide open. 
There should be little if any noise. If 
noise does appear, it is an indication of 
regeneration. 

The point of regeneration can be 
established by holding a screwdriver 
near component parts and wiring. If 
the noise changes when the screw- 
driver is held near a certain point, this 
is a fair indication that the difficulty 
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is in that locality. Dressing wires will 
normally correct the situation. In 
some cases changing the location of a 
particular part, such as a condenser, 
will be required. 

Dial Calibration 
The Cronanne dial shown in the pho- 

tograph is very adaptable to hand 
calibration. Irrespective of the dial 
used, the procedure outlined will ap- 
ply. 

An operator of a communications 
receiver spends no small part of his 
time looking at the dial. If the dial 
calibration is not neat, the calibration 
becomes more offensive each time he 
looks at it. Plan on making a neat 
dial at the start and not at a later 
date. 

In manufactured receivers, the cost 
of engineering and parts actually used 
in a dial usually represent one -tenth 
of the total cost of the chassis. If you 
purchase a receiver for $200.00, the 
chances are that you bought yourself 
$20.00 worth of dial. If you are build- 
ing this receiver, save a little of your 
energy for making a decent dial cali- 
bration. 

There are a few fundamentals which 
should be remembered in making dials. 
If these fundamentals are understood 
dial problems will tlisappear. 

1. Small numerals are more difficult 
to make than large ones. 

2. The more calibration points placed 
on a dial the more complicated it be- 
comes. 

3. Straight lines are less difficult to 
make than curved ones. 

4. Use as few numerals as possible. 
5. Close the variable condenser and 

make a calibration point on the dial 
so that dial can be removed and re- 
placed in exactly the same position 
each time. Do not make this calibra- 
tion point with the variable condenser 
open since some condensers rotate past 
minimum capacity. 

6. Make the original calibration in 
pencil. Do not ink the dial before you 
are completely satisfied with the act- 
ual layout. 

7. Practice making numerals for 
five minutes. 

The dial calibration shown in the 
photograph was made in approxi- 
mately thirty minutes. 

Actual calibration procedure is as 
follows : 

Band One. Place the signal gener- 
ator frequency at 1500 kc. and correct 
for frequency errors if such errors 
exist in the generator calibration. 
Tune the receiver to the frequency of 
the signal generator and tune for max- 
imum "R" meter indication. Next turn 
on the b.f.o. and adjust for zero beat. 
Make a small dot in pencil on the 
dial. Write above this dot, also in pen- 
cil, "1500." Next move to 1450 kc. and 
repeat the same procedure, but in this 
case simply tune the receiver for zero 
beat. 

Calibrate the dial every 50 kc. over 
the entire range. Write in pencil the 
frequency of several calibration points 
for identification later on. 
October, 1978 

Provides Vast New Sales Fields 
For Dealers and Servicemen 

The long - playing micro -groove records have opened 
a vast new sales field for Servicemen and Dealers. 
Hundreds of thousands of record enthusiasts are 
ready to buy the new records, but they must have 
a new pickup to play them. This is your big oppor- 
tunity to "adapt" their present sets with the Shure 
"900MG." It is a tremendous market -an immedi- 
ate, anxious, impatient market. Here are oppor- 
tunities, sales, PROFITS! Think of the hundreds 
of phonograph users in your immediate area. You 
will render an outstanding service by using a Shure 
"900MG." It is unsurpassed for the most brilliant 
reproduction of music you have ever heard. 

AVAILABLE AT SHURE DISTRIBUTORS NOW! 
Model 900MG Code: RUZUZ List Price-$12.50 
(Shure Patents Issued and Pending. Licensed under Patents of Brush Development Co.) 

SHURE BROTHERS, INC. 
Microphones and Acoustic Devices 

255 W. HURON ST., CHICAGO 10, ILL. CABLE ADDRESS: SHUREMICRO 
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BASIC TRAINING 
FOR BEGINNERS 
(Used by U.S. Army & Navy) 
The best training costs the least! 
Actually, Ghlrardi's famous 972-page 
RADIO PHYSICS COURSE" book 
has given more Radio- Electronic be- 
ginners their start than any other 
book or course ever published. Con- 
tains complete basic training to fit 
you for a career in any phase of 
Radio - `Electronics work. Over 300 
pages make Basic Electricity easy to 
learn. Other subjects include Radio 
Transmission; Broadcast Stations; 
Receiving Units; Vacuum Tubes; De- 
tection; Amplification; Photoelectric 
Cells; Short Waves -a total of 36 
basic subjects. If broken into lessons 
and sold as a "course." you'd regard 
this big book as a bargain at $50 or 
more! Over 500 illustrations. Use cou- 
pon. !lead it for 5 days at our risk! 

Only $5 
MODERN 

RADIO 
SERVICING 

Learn to be a 
Service Expert - 
at home -without 
an instructor! 

Only $5 
RADIO 

PHYSICS 
COURSE 

36 Courses 
in one 

giant book. 

A COMPLETE COURSE 
IN RADIO- ELECTRONIC 

SERVICING 
Learn professional service 

work at home: 
Study now for a good job as a Radio - 
Electronic service repair expert! It's 
easy to learn from Ghirardi's 1300 - 
page, profusely illustrated MODERN 
RADIO SERVICING book that costs 
you only $5 complete. Covers all 
phases of the work. Explains service 
test instruments and when, where and 
why to use each type. Even tells how 
to build your own. Tells how to 
troubleshoot all kinds of radios, ana- 
lyze their circuits, test components, 
make all types of repairs, adjustments, 
installations, etc. Even explains how 
to start a successful radio service 
business. See Money- Saving Combi- 
nation offer. 

CUTS SERVICE TIME 
IN HALF óúr 1 óF85 

Whether you repair radios profession- 
ally or only work with them occasion- 
ally, Ghirardi's RADIO TROUBLE- 
SHOOTER'S HANDBOOK can save 
you time and useless testing on almost 
any job! Just look up the make and 
model of the radio you want to fis, 
Book covers common troubles in over 
4800 receivers by 202 manufacturers. 
Tells what to do-exactly how to do it. 
Over 300 additional pages contain 
charts, data, tube information, codes, 
etc. that will help you save time, do 
better work in repairing any radio 
ever made. 744 big. manual -size 
pages. Weighs almost 4 1hs. Use cou- 
pon. See Money - Saving Offer! 

SAVE 
MONEY! 

Only $5 
RADIO. 

TROUBLE- 
SHOOTER'S 

HANDBOOK 
NOT a "study" 

book! 

Let RADIO TROUBLESHOOTER'S 
HANDBOOK save you time on common 
servire jobs! Let MODERN RADIO SER- 
VICING train you for truly professional 
radio -electronic service work. Get both big 
books for special price of only $0.50 for 
tile two. Use coupon. 

5 -DAY MONEY -BACK GUARANTEE 

Dept. RN108, Murray Hilt Books. Inc., 
232 Madison Ave., New York 16, N. Y. 

Enclosed find $ for books checked; or send 
C.O.D. (in U.S.A. only) and I will pay postman this 
amount plus a few cents postage. In either event, it is 
understood I may return books after 5 days if not 
satisfactory and my remittance will be refunded. 

RADIO PHYSICS COURSE $5 ($5.50 foreign) 
RADIO TROUBLESHOOTER'S HANDBOOK $5 
($5.50 foreign) 
MODERN RADIO SERVICING $5 ($5.50 foreign) 
MONEY -SAVING COMBINATION. Both Mod- 
ern Radio Servicing and Troubleshooter's Hand- 
book for, only $0.50 for the two (16.50 foreign) 

Name 
Address 

City & Zone State 
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Band Two. This .band is calibrated 
in the same manner as Band One, only 
calibration points are made every 100 
kc. Each 500 kc. point is identified 
by frequency (in megacycles). 

The 75 meter phone band is cali- 
brated on the bandspread dial. Cali- 
bration points appear every 5 kc. and 
are identified every 10 kc. 

Band Three. This band is calibrated 
in the same manner with calibration 
points appearing every 500 kc. with 
identifying numerals every 1000 kc. 
(in megacycles). The bandspread dial 
can be calibrated for 40 and 20 meter 
ham bands or any other band of fre- 
quencies desired. 

Each band can be calibrated in a 
manner of minutes since it is only nec- 
essary to set the signal generator on 
frequency and zero beat the receiver 
to it. 

If more calibration points are de- 
sired, they can be included in the 
original calibration. 

Receiver Operation 
When the receiver is operated in the 

broadcast band the selectivity switch 
will normally operate in the wide - 
band position. The tone controls will 
be set to meet individual require- 
ments. 

For communication reception, nar- 
row-or sharp selectivity will be used. 
The bass control will be rotated for 

minimum bass response. The audio 
high frequency control is usually oper- 
ated full on to compensate for the 
lack of highs due to the extreme i.f. 
selectivity. 

The b.f.o., a.v.c. switch, and i.f. gain 
control are used for c.w. reception. 
The a.n.l. circuit is used to attenuate 
ignition noise or loud crashes of static. 
The a.n.l. circuit is strictly a "go," 
"no -go" system. There are no adjust- 
ments. 

The receiver as a whole will stack 
right up with the average communica- 
tions receiver. It will equal the per- 
formance of a commercial set in some 
instances and exceed the performance 
in such aspects as signal -to -noise ra- 
tio, selectivity, and tone quality. 

With the addition of the individual 
tuners it will be right out in front. 
These tuners will offer gain, signal -to- 
noise ratio, image ratio, selectivity, 
and total bandspread over the entire 
dial. Equal performance with band - 
switching units will be difficult if not 
impossible. 

The tuners are simple and straight- 
forward from an engineering view- 
point. They are small and inexpensive 
to construct. Frequencies from 300 
megacycles to 550 kc. can be easily 
covered. On top of this the average 
radio enthusiast can build this equip- 
ment at home. 

(To be continued) 

FRENCH REVEAL NEW DEVELOPMENTS IN 
TELEVISION FIELD 

FRENCH TELEVISION experts are 
perfecting new transmitters and re- 

ceivers capable of showing the clearest 
and sharpest images yet shown before 
television audiences, according to word 
from officials of the French Broadcast- 
ing System. 

The new French video receiver will 
relay television at 840 lines as compared 
to the 525 lines now standard among 
American video broadcasters. The clar- 
ity of television screen images 'varies 
with the number of lines per square 

Projection room at the studios of the 

inch. Transmission under the new and 
improved system is expected to begin 
next January from the French trans- 
mitter located atop the Eiffel Tower. 

French television engineers are also 
manufacturing a new video camera 
tube which, they claim, is even more 
sensitive than the image orthicon de- 
veloped in the United States. The new 
French tube will mean the elimination 
of many of the hot, blazing lights which 
plague television a "tors. 

French Broadcasting System in Paris. 
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BAND PASS FILTER 
*70473. Sharp band pass peaked at 700 cps. 
High-to-high impedance. Can be plugged into 'phone 
output of receiver for good results. Cuts out OI1M. 
New, with circuit diagram $2.25 

COAX CABLE 
RO 18/U. 52 ohm Imp. armored $ .51 /ft. 
RO 24/U, twin coax, 125 ohm imp. armored .50 /ft. 
RG 28/U, 50 ohm IMP. pulse cable. Corona min starting 

voltage 17 KV $ .50 /ft. 
RO 35/U, 70 ohm imp. armored .50 /ft. 

COAXL CONNECTORS 
531R $35 UG 21 /U $85 
11318P 35 UG 8611 95 
83IAP 35 UG 254/U 75 
83IHP 15 UG 255/U 85 
Homedell male to type "N" male adapter $1.25 

THERMISTORS 
(.95 ea.) 

D-167332 (Bead) 
D-1703:16 (Bead) 
D-166382 (Tube) 
D-166228 (Button) 
D-167018 (Tube) 

VARI STO RS 
5.95 ea. 

D-167176 
D-170225 
D-168687 
D-171121 
D-171631 

EE -89A REPEATER 
Extends range of field telephone apparatus, such as EE -8 
up to 25 ,tiles, when inserted in a line. New with spare 
tube and instruction manual, lesa standard type bat- 
teries $21.50 

BC 686 LINE AMPLIFIER 
With magneto ringer,. 3 -tube 251.6 amplifier. For local 
point -to -point telephone operation, remote operation of 
Phone Xmtr, remove reception of receiver output, moni- 
toring facility. Requires only. 24 vdc for tube "B" Supply 
for full operation. 
New. less tubes, in wooden chest $18.50 
Per pair for 2 -way pt -to -pt operation $35.00 

30 FT. MAST SETS 
heavy duty rugged plywood. Crated in 3 sections with 
coupling material. Two masts for ideal flat -top an- 
tenna. New $40.00 per set of 2 

SCR 610 11 -10 METER PORTABLE /MOBILE 
RIG 

SCIt 610 portable transmitter- receiver, 27 to 38.9 mc. crys- tal controlled, using FM for efficient operation. Unit con- sists of Xmtr -rcvr BC 659 and power supply PE 97 . operating from 6 or 12 vdc. Slightly used, excellent con- 
dition. Less xtalo $21.00 
ARC -5 ACCESSORIES CONVERSION COILS 

FOR ARC -5 TRANSMITTERS 
M.O. Coils P.A. Colle Antenna Range 

$1.00 ea. $1.00 ea. 
Coils 

$.85 ea. 
#6029 #7247 #6033 3 -4 Mc. #6030 #9293 #6034 4 -5.3 Mc. 

ARC VFO KIT FOR 80 METERS 
ARC -5, Xmtr M.O. parts and circuits for that new VFO- exciter. Kit consists of the following: 1- #6029 M.O. coil; 1- #5632. tuning condenser: 1 - #4990 padding rap: 
1- #ARC -5 Xintr. schematic. (Specify freq. range when ordering). Complete kit $2.75 Single rcvr. mtg. racks $1.00, dual $1.50 Modulation Trans. ARC #9466, push pull 807's to Plates and screens of 2 607's in parallel $1.65 

A RACK FOR COMPLETE RIG 
A profession 1 cabinet for your receiver and transmitter, 
46" high, 24.' wide, 22" deep. Black crackle finish, 3 decks. Hundreds of useful parts. Below are just a few of the components: 
11 -1" Jewels 
4-A.C. Outlets 
2 -0,3 Amp. RE Meters 1- 40 -0 -40 Ammeter 2- Ceramic Switches 1- Ohmite Pot. 
5-AC Relays 
3 -Hhse Blocks 
2 -115 VAC Contactors 
1 -6" Gong 
7 -Panel Controlled Cir- 

cuit Breakers (4 -15 
amp. 2 -35 amp. 1 -50 
amp) 

3- large Push Button 
Switches 

8-Wall Type Switches 
1 -Reset Push Button 

Switch 1- Microphone Jack 3- Meters on 5 -hole 
Steter Panel 

5 -Large Tones Stripe 
1 -4" DPDT Heavy Duty 

Knife Switch 1- Control Amplifier 
NEW. $45.00 

MODULATOR UNIT BC 1203 -B 
l'rortdes 2110 -4,000 PPS. Sweep time: 100 to 2,500 
mícrosec. in 4 steps, fixed mod. pulse, suppression 
pulse, sliding modulating pulse, blanking voltage. 
marker pulse. sweep voltages, calibration voltages, ill. 
voltages. Operates 115 vac, 50 -60 cy. Sliding pulse 
variable in phase up to 2,500 microsec. Amplitude of 
suppression pulse adjustable between 10 and 35 v, and 
width variable between the limits of 10 mícrosec. or 
less to 1.800 mícrosec. or more at a recurrence rate 
between 200 and 300 cps. Provides various types of 
voltage pulse outputs for the modulation of a signal 
generator such as General Radio #804B or #804C 
used in depot bench testing of SCII 695. SCR 595, and 
SCR 535. New $125.00 

A complete line of 
stock: 10 cm, 3 cm, 
wave Flyer. 

Microwave Equipment in 
1.25 cm. Send for Micro- 

HEADSETS 
Dynamic ,tike and headset combination. A high quality, 
efficient unit. used in B -19 tank Xmtrs. Mike and phones 
complete. new $2.75 
II-15 headsets: 8000 ohms impedance, rubber cushions. 
Comes with 8" cord and plug PL 55. New $1.95 
HEAD AND CHEST SET HS -19 for BD71 and BD72. 

New $2.75 
HEADBANDS: HB -1, HB -4, I1B -30. New $25 ea. 

MICROPHONE ELEMENTS 
Carbon transmitter element for TS11 -J, TS11 -L, 5813 á TS15 -A 7 

Element for microphone T -24, 30 ohm resistance.$ 95 ea. 

INSTRUCTION MANUALS 
BC312, BC 342 $1.25 
SCR 281 1.25 
ZA Egp't .75 
MARK II ................. .... .. ..... .75 
SCR 508 1.00 

QBG -1, ECHO RANGING DRIVER- RECEIVV1 
Complete underwater sound signal transmission and 
reception unit with range of 200 to 600 yds. and 
freq. range of 16 to 27 kc. New, complete with bat- 
tery box in chest, less $85.00 projector v J 

SEL. RECTIFIER: Input: 115 vac. 60 CY. Out: 115 
vdc, 1.66 amps. Full Wave Bridge; F. T. & R. 
#DE11 $9.95 

SEL. RECTIFIER: Input: 30 vac. 60 cy. Out: 24 vdc. 
.5 amp. Full wave bridge, GE #SCIO $1.50 

MAGNETRONS - KLYSTRONS 

-KENOTRONS - PLIOTRONS 
01-A , 5 .45 WL417 917.50 
143 .70 530 90.00 
1B24 4.85 531 45.09 
145 .SS 532 3.95 
INS .69 559 

562 
-4.00 

90.00 1T4 
2C21 

69 
69 

eis 
703-A 

.89 
7.00 

2C22 .89 704A .75 
2J21-4 25.00 705-4 2.85 
2.22 15.00 707-B 20.001 
2J26 15.00 714AY 15.00 
2.127 15.00 715-B 12.00 
2J31 25.00 72067 50.00t 
2.132 15.00 720CY 25.00 
2J38 25.00 721-A 3.60 
2J39 25.00 723-4 / .. 7.75 
2J55 25.00 7248 1.75 
3J31 35.00 724-D 2.50 
2X2/879 ... .69 725-11 25.00 
3A4 65 726-A 10.00 
3BP1 2.25 800 2.25 
3C24 .60 801-A 1.10 
3C30 .70 804 9.95 
3D6 .79 811 1.95 
3CP1/51 ... 3.50 814 4.95 
3021-A 1.50 815 2.50 
3DP1 2.25 838 1.15 
3EPI 2.95 837 1.95 
3FP7 1.20 843 .59 
3GP1 3.50 860 15.00 
3135 .79 861 40.00 
5BP1 1.20 874 1.95 
5BP4 4.95 876 4.95 
5CP1 3.75 889R 78.50 
5FP7 3.50 1005 .35 
5JP2 8.00 1613 .95 
5.130 39.50 1619 .21 
6AC7 1.00 1624 .85 
6465 .69 1629 .35 
6C4 .58 1981 5.00 
6G 2.00 8012 3.95 
6J6 1.00 9002 .65 
6K7 .55 9004 .47 
61.604 1.00 9006 .47 
65C7 .70 CEQ 72 1.95 
651.7 1.00 EF 50 .79 
6V6 .79 E-1148 .75 
7C4 1.00 F-127 20.00 
7E5 1.00 FC 258A ....165.00 
7E6 .72 FC 271 40.00 
10V 60 GL 562 75.00 
12A6 35 GL 623 75.00 
12GP7 14.95 GL 697 75.00 
1210311 65 ML 100 60.00 
125E7 .49 0K 59 45.00 
12587 .72 QK 60 45.00 
15R 1.40 QK 61 55.00 
2807 .75 QK 62 55.00 
30 (Spec) .70 RCA9324 ... .85 
351-6 .89 VR 91 1.00 
35Z5 .66 VR 130 1.25 
45 (Spec) .59 VR 135 1.25 
501-6 .79 VR 137 1.25 
39/44 .49 VR 150-30.. .75 
35/51 .72 VU 120 1.00 
211 .75 VU 134 1.00 
227A 3.85 WL 532 4.75 
225 8.80 WN 150 3.00 
2SOR 7.95 WT 260 5.00 
268A 20.00 Photo Cell 
355-A 19.50 t With Cavity 

MAGNETRON MAGNETS 
For 2.121, 725 -A, 2122, 2J26. 2127, 2731, 2.132. 

and 3.131 Each $8.00 
4850 Gauss, %" bet. pole faces, %" pole diem. 8.00 
1500 Gauss, 134" bet. pole faces, 1 %" pole diem. 8.00 

XMTR TUNING UNITS 
BC 375: TU -9 (7.7- 10mc); TU -10 (10 -12.5 mc) ; TU- 
22 (350 -650 kc); TU -26 (200 -500 kc). Each...82.25 
BC 223AX: TU -17 (2 -3 mc); TU -18 (3 -4.5 me). 

Each 51.95 

CROSS POINTER INDICATOR 
Dual 0-200 mé. movement in 
3" . Each movement t brought out 
to 6 -term. receptacle at rear. Origi- 
nally used in ILS equip - $r1 50 
ment. New. .DL J 

VOLTAGE 
REGULATORS 

Mfg, Raytheon; Navy 
CRP-301407: Pri: 92- 
138 v. 15 amps. 57 to 

63 cy. 1 phase. Sec: 
115 v, 7.15 amp, .82 
KVA. 96 PF. Contains 
the following compon- 
ents: 
REGULATOR TRANS- 
FORMER: Raytheon UX- 
9545. Pri: 92 -138 v. 
60 e)', 1 PH. Sew 200/580 v. 5.5 /5.28 
FILTER OREACTOR: 

test, 
156 hy, 5 amps, 4000 v toot 

Raytheon MST 9547. 
TRANSFORMER: Pri: 186 V. 5 amps: Sec: 115 V, 7.:' 

amps. Size: 12" x 20^ x 29 ". Net Wt. approx. 250 
Lbe' 

Entire nit is closed In grey metal cabinet 3h 
mounting facilities. New, as shown 599.60 

VOLTAGE REG, "Transtat," Amertran Type "RH" 2 555 
Load. Input: 90/130 v. 50/60 cy. Output 115 v 540.ce00 

TRANSTAT 
amps 

VOLTAGE REG. 11.5 KVA, 0 -115 vac. 
76 

yY 

.00 
ITE Circuit Breaker, 115 amps, 600 V - - . - , 15.00 
STEP DOWN TRANSFORMER: Pri: 440/220/110 volts a 

80 cycles, 3 KVA. Sec. 115 v, 2500 volt insulation. Size 
12" x 12" x 7" $40.00 

PLATE TRANSFORMER. Pri: 117 v. 60 cy. Sec. 17.000 v ( 144 ma, with choke- Oil Immersed. Size 26" 29" 
a 13 ", Amertran $85.00 Fil. Transformer: Pri: 220 vac, 60 ey. .05 EVA Sec. 5 
vet.. 34,000 v. teat ............ . $24.50 

Fil. Trans. 11E- 8899, Pei: 115 V, 60 cy. See: Two 5 V. 
5.5 Amp Wdgs. 29 KV Test $24.50 

Plate Transformer: Pri: 115/230 vac., 50 -80 cy. Sew 
21,000 V, 100 ma, $120.00 

TRANSFORMERS 
(All Primaries--I15 v. 60 Cr,) 

25055: 525pvet 75 me, 5 V 2 amp, 6.3 v 1.8 amp. 
10 v 2 

25084: 500 vet 250 ma, 6.3 v 1.5 amp 4.95 
45083: 8.3 v 6 amp et, 5 e 2 amp 1.85 
25087: 6.3 vet 1 amp, 6.3 vet 7 amp 2.75 
25103: 6:3 v 1 amp, 6.3 if 1 amp. 6.3 v 1 p, 2.35 
#5102: 1080 act 55 ma, 6.3 v 1.2,amp, 6.3 1.2 amp. 3.45 25,04: 690 450 ma no et 4.95 
* 51Óy 50 or 46 v 200 mas 

760 
v 2.40amp 5 v 1.2 amp. 2.50 25110: 300 42 ma. 300 v 42 ma, 55 v 125 ma, 

45 v 35 ma 3.75 25123: 6.3 vet 5 amp, 6.3 vet 1 amp 2.55 
25127: 6.3 vet 3.2 amp, 8.3 vet 1 amp 2.25 

400 CYCLE TRANSFORMERS 
KS 9607: Pri: 115 v, 400.2400 cy. sec: 734 VCT, 177 ma, 1710 vet. 177 ma.. .. .. .... $5.95 
D- 166333: Pri: 115 v, 400 -2400 cy. Sec, 6.3 v, 0.9 amp, 7.7 V. 0.365 amp.. ................. $2,74 GE 3:7471957: Pri: 100/110/120/130 v. 400 -2400 cy. 
See: 2.5 , 20 amp, HV $4.85 
D- 163254: Pri: 115 v, 400 cy. Sec. 6.3 V, 12 amp; 6.3 v. 

2 amp; 6.3 v, 1 amp. P/0 AN /APQ -5 . , ...... , $5.85 
KS 9685: Pri: 115 400 -2400 ey. Sec: 6.4 vet, 7.5 P 6.4 v3.8 amp; 6.4 v. 2.5 amp ..... , -... .$4.35 
NV PLATTE XFMR: Pri: 115 V. 400 ey. Sec' 13.5 KV. 3.5 ma. GE 452J652 $11.50 D-163253: Pri: 115 v, 400 cy. Sec: 2.5 v, 5 amp, V. 

2 . :.. 
PLATE 

32 
X 

ma 
R: Pri: 115 v. 400 cy. Sec: 9800 V Or 8800 

32 ma dc $12.50 
22503 m, 

PLATE XFMR; Pri: 115 v. 800 cy. Sec: 450$4 
50 

KS 9445.PWR. XMFR. Pri: 1.15 V. 400.2400 cy. See: 592 vet, 120 a, 6.3 v. 8 amp; 5 v. 2 amp . , . , . - .. $3.50 PLAATE XFMR: Pr:: 115 v, 400 -2400 cy, See: 4500 v. 
58.50 47143. Pri: 115 v. 400 cy Sec: 6.3 v, 7 amp, 8.3 v, 8.8 amp: 6.3 ev. 1.3 amp $2.50 

KS 9584. Pri: 115 v, 400 cy. Sec: 5000 v. 290 ma, 5 10 emn - $15.0Ó PLATE XFMR: Pri: 115 v, 380 -2800 epa. Sec: 2200 350 va ................ $3.95 PLATE XFMR: Pri: 115 V. 400 cy. Sec' 1150.0 -1150 
40 ma $1.75 

PE 208 -A, 
INVERTERS 

Input: 28 VDC @ 38 amp. Output: 80 volts @ .1 
00 olt -amps. 800 m,cles. Leland. New, complete th enclosed relay, filter. instruction book..........$120 PE 218: Input: 25-28 VDC @ 92 amps. Output: 115 lts 

@ 1500 volt -amps. 380 -500 cycles. Poor physical 
vo 

but good running condition $15.00 
POWER CHOKES 

Swing. Choke: 4.5 to .8 h1' .2 to 1 amp $10.95 .03 hy, 2 amp $1.45 .35 by, .35 amp....57.50 8.5 hy, 125 . m a 1.50 Dual 2,5 hy. 130 ma. 1.25 25 hy. 65 ma 1.10 .1 hy. 12 amp. 46 
B hy. 150 ma 1.50 ohms . 16.00 Dual 7 hy, 75 ma, 11 Dual .5 hy, 380 

ohms .... 
.95 hy, 60 ma 1.65 5 hy, 40 ma 312 Dual 2 hy, 100 ma .75 ohms .83 .116 hy. 15 amp.... 4.50 2 by, 200 ma .75 

.01 hy. 2.5 amp.... 1.50 Dual 120 hy, 17 ma 2.45 

DYNAMOTORS 
Input Output Radio 

Type Volts Amps Volts Amps Set Price` 
BD 77KM 11 40 1000 .350 BC 191 $20.00N 

14.00í.N 
PE 73 28 19 1000 .350 BC 375 24.50N 
DM 21 14 3.3 235 .090 BC 312 3.45LN 
DM 21CX 28 1.6 235 .090 BC 312 3.45N 
DM 25 12 2.3 250 .050 BC 367 2.49LN 
DM 28R 28 1.25 275 .070 BC 348 5.75 
DM 33. 28 7 540 .250 BC 456 5.50N 
DM 42 14 46 515 .110 SCR 506 6.50LN 

1030 .050 
2/8 

PE 55 12 25 500 .400 SCR 245 5.25LN 
PE 86 28 1.25 250 .060 BC 36 3.95.N 
PE 101 C 13/26 12.6/ 400 .135 SCR 515 5.25N 

6.3 800 .020 
9 AC 1.12 

BD AR 93 28 3.25 375 .150 4.95N 
23350 27 1.75 285 .075 APN -1 3.50N 
35X0458 28 1.2 250 .060 3.50N 
ZA .0515 12/24 4/2 500 .050 3.95N 
B -19 pack 12 9.4 275 .110 Mark II 9.95N 

500 050 
'N -New- LN -Like New. 

HAND GENERATORS 
GN 35: Output: 350 v, 60 ma. 8 v. 2.5 amp. less hand crank 83.50 GN4 k Output: 500 v, 100 ma, 6 v, 3 amp, less hand 

$4.15 
Selrayns: 115v. AC 60 cy, Size 5, per pair 7.75 

VIBRATORS 
T R 1210. 12 dc 5 pin $1.20 
OA K V -6675, 24 -32 de, 7 pin 1.10 
Mal. Type G534C. 12 vac. 5 pin 1.25 
Mal. Type 0629 -C, 12 vdc, 4 pin 1.15 Radiaart VR2. 8 v. DC. 6 -pin special 1.40 Mfrs. quantities in all types available. 

131 -N All merchandise guaranteed. Mail orders promptly filled. All prices, F.O.B. New York City. 
Send Money Order or Check. Shipping charges sent C.O.D. Rated concerns send P.O. PHONE 

DIGBY `'York 
COMMUNICATIONS EQUIPMENT CO. New York 7, N. Y. 
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BOOKS 
"BASIC MATHEMATICS FOR RA- 
DIO" by George F. Maedel. Published 
by Prentice -Hall, Inc., New York. 334 
pages. Price $4.75. 

As its name implies, this text is 
truly a fundamental treatise oi mathe- 
matics as encountered in radio work 
both by the serviceman and student. 

The author has presupposed very 
little mathematical knowledge on the 
part of the reader and hence the dis- 
cussion begins with a section devoted 

to arithmetic. Addition, subtraction, 
multiplication, and division are re- 
viewed and the student is given sev- 
eral typical problems to solve in each 
classification. A chapter dealing with 
definitions and symbols is a valuable 
adjunct for, ás the author points out, 
unless the student understands what is 
meant by the terms used in mathe- 
matical operations the discussion is of 
little value to him. 

The second section of the text deals 
with algebra and covers among other 
subjects, positive and negative num- 
bers, exponents and radicals in alge- 
bra, factoring, etc. Section 3 deals 
with arithmetic and algebra and cov- 
ers decimals and powers of ten, the 

NEW SURPLUS SPECIALS 
TRANSMITTING 

RK75/307A $4.50 
450TH/6C21 22.50 
750TL 47.50 
WL533 750W U.H.F 

Triode 17.50 
714AY Magnetron 9.50 
730A Magnetron 10.75 

TUBES 
THYRATRONS RECTIFIERS 

2D21 Min $1.25 FG32 54.00 
3C23 4.75 3718 5.95 
FG81A 4.75 531 18.00 
CÓA 8.50 872 1.75 

3822 2.95 
All Tubes New, Boxed and of 4828/289414 Amp. 

Standard Mfg. Recta gon 3.95 

RECTIFIERS -DRY DISC TYPE 
Continuous Duty Ratings 

3.5 V.A.C. 1.8 V.D.C. 1.0 Amp. Full wave bridge $0.90 
6.5 V.A.C. 2.2 V.D.C. ® 3.0 Amps. Full wave center tap 1.20 
36 V.A.C. 200 Mil. D.C.H.W .75 
36 V.A.C. 2.2 Amps D.C. Full wave bridge 3.75 
54 V.A.C. 1.6 Amp. D.C. G. E. Full wave bridge 4.40 
154 V.A.C. 600 Mil. D.C. Full wave bridge 6.85 
180 V.A.C. 400 M.A. D.C. G.E. Full wave bridge 6.90 

T -102 - Filament Transformer. 
American Transformer Co. Spec. 
29106, Type WS .050 KVA, 50/60 
cyc. Single phase, 35 KVA test, 12 
KV D.C. operating. Primary 115 V, 
secondary 5 V., 10 amps with in- 
tegral standoff insulator and socket 
for 250T, 371, 872, 5563, etc. rec- 
tifier 
tubes $12.50 
Net wt., 15% lbs. Dim. 63,,g W x 6' 
D x 12' H.O.A. 

CONDENSERS 
150 Mfd 50 V. Dry Electrolytic $0.40 
500 Mfd 200 V. Dry Electrolytic .95 

2 Mfd 600 V. Tubular oil .39 
10 Mfd 600 V. oil .95 
5.0/5.0 600 V. Pyranoil LOS 
4 Mfd 1000 V. oil .90 
2 Mfd 2500 V. oil 2.40 

50 Mmf 32 K.V. Tubular Vac. Jenning /VC -50 4.95 
250/250 Mmf 3000 V. Variable Bud #BC- 1623 5.75 

TRANSTATS 
115 V. 50/60 cycle input 103 -126 V. output 

Q 2.17 Amps 59.9S 
115/230 V. 50/ 60 cycle input 0 -260 V. output 
® 2% Amp 21.50 

GR Variac, 115 V. 50/60 cycle input 0-135 V. 
output 14 5 Amps. Cased 14.50 
115 V. 50 /60 cycle input, 0-135 V. output ® 
10 Amp 24.50 

"0.115 V. (a) 100 Amp. or 230 V. @ 50 Amps. 
11.5 KW 75.00 

TRANSFORMERS 
Power 80-110 -220 V. Pri. 50 -1600 cycle 422 V. 
25 Mil. C.T. ® 6.3 V. 3 Amp. Secondary $1.25 
110 V. 24 V. ß 1.0 Amp. Uncased... ...s 1.60 
Mie input double carbon. 18 -6000 ohms .70 
`Removed from new equipment. 

Onan Gasoline Generator Type CDO- 
73004-A (for TBW Radio Equip.) 120 
V. 800 cycle, Single Phase @ 9.8 Amps 
14 V.D.C. Co 20 Amps. New in water- 
tight metal case. $140.00 
Telescoping Antenna AN -75B l'3 " to 7' 
solid brass clamp on $1.25 
Thermostat Switch, Fenwall, -50° 
+400° F. 110/220 V. 2500 Watt con- 
tacts, adjustable $1.60 
K.V. Meter Multiplier resistor meg 
1 /10% Noninductive w.w $1.25 

Sound power phones, Navy type Complete w /micro- 
phone, headset 50' cord 54.95 

NEW RA38 

POWER SUPPLIES 

I 15V., 60 eye. input adjustable output 0-15, 000V. A.C. 

or D.C. lg. 500 Mils. Complete with extra set of new tubes 

and remote control. Shipping weight 2100 

bs 7 

EPCO 
1527 E. SEVENTH ST. 

LOS ANGELES 21, CALIF. 

No Orders Under $3.00 Please 
30% With Order Balance C.O.D. 

All shipments made Express Collect. 
Write for additional information on above 
items or for Special Quantity Discounts. 
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metric system, engineering problems 
and the slide rule, quadratic and 
radical equations; and simultaneous 
simple equations. 

The section on plane and solid geom- 
etry leads up to the section dealing 
with radio mathematics. This section 
covers radio trigonometry, logarithms 
and decibels, and complex numbers. 
Although designating a section "radio 
mathematics" may lead the reader to 
conclude that the subject of radio is 
not covered until this chapter, this con- 
dition is not strictly true. The author 
has used radio and electrical problems 
throughout the text both as illustra- 
tive material and in the problems to 
be solved at the end of each chapter. 

e' s 

-RADIO AIDS TO NAVIGATION"' 
by R. A. Smith. Published by The 
Macmillan Company, New York. 112 
pages. Price $2.50. 

This discussion of the development 
of radio systems for the navigation of 
aircraft covers both the prewar and 
war periods. The author, who was as- 
sociated with Telecommunications Re- 
search Establishment in England, 
helped in the development of some of 
the systems outlined in the text. 

The preliminary discussion deals 
with prewar systems and their limita- 
tions and then goes on to consider the 
various radar beacon systems, preci- 
sion blind bombing, the hyperbolic lat- 
tice systems, and microwave radar 
maps of the terrain over which the 
plane is flying. 

The book is thoroughly readable but 
Americans may experience a little dif- 
ficulty with the terminology as used 
by Dr. Smith. A glossary of terms has 
been included in the text in order to 
facilitate understanding by the reader 
but many of the designations remain a 
little obscure to those not familiar 
with British terminology. 

Since the material included was re- 
leased by the British Ministry of Sup- 
ply, this publication is quasi -official in 
nature and contains a great deal of 
valuable source material for those 
concerned with the development and 
operation of radio navigation systems 
for aircraft. 

-30- 

"Good Morning, Exercise Club Members! 
Up and out of bed, bend to the floor, 
bend- 1 -2.3 -4 put some pep into it!" 

RADIO & TELEVISION NEWS 
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Our 26th Year 

RELAYS -CS DIFFERENTIAL 
Dual colt with armature pivoted 

neon coils, .Ali contacts 
normally open. Operates 220- 
250 Volts. 8000 Ohms each 
coil, contacts 8.1'.D.T. Con- 
trols rated 2 amps. at 110 
VAC. Ideally suited for bal- 
anced or bridge type circuits where limited current or 
power 1s available. Will withstand 12 G Vibration up 
to 60 cycles at 35,000 feet altitude. Special 00 O p 
low prie, 

MULTIPLE 
CONTACT 

Telephone Type 
#882 -2 wind- 
ings. Each 125 
ohms. 
#881 -Single 
winding. 12500 
ohms. 

49c 

WESTERN ELECTRIC 
CHOKE 

18 Henries @ 100 Ma, 200 ohms D.C. Resistance Di- 
mensions 4% x 3% x 31/2. Net Weight $ 1.25 

%2 lbs. Each 

WIRE 
No. 

10t 
Copper Enamel, 100 Ft. $1.75 

No. 12 Copper Enamel, 100 Ft. 1.25 Lengths, Each 
N. 14 Copper Enamel, 100 Ft. 

Lengths. Each O 
300 Ohm, Twin Lead Plastic covered, per .9 5 100 Ft. 
RG -5911 72 Ohm Coaxial Cable, 7c per 6.75 Ft. per 100 Ft. 

A LEEDS LEADER 
50 microamp Movement 
± 2% 
2500 ohms DC Resist- 
ance ± 2% 
Knife Edge Pointer 
4x41/2" Black Bakelite 
Case 
Easily Read Multitester 
Scale 

This is the exact meter utilized in the G.E. YMW- 
lA Lab Type Unimeter. A Great $9.75 Special. Each 7 

EEO 
The Home of RADIO 

SOCKETS 

Quality- Price -Dependability 

Low Loss Steatite Wafer Sockets for 829, 73 C 832, and 813 Tubes Each 

TUBES 
3C24 Triode 100 Watts output: 6.3 Volts 

it amp. Filaments 2000 Volts plate @ 73ma 
Each 39c 10 for 

2x2 /879 Rectifier 2.5 Volts 1.5 
amp, 

$3.50 

.49 

METERS 

0 100 ma 2" Round $ 
I 
.95 

McLintock 

5 -0 -5 amp DC Charge 
and Discharge 2" .69 Round 7 

100 amp -6 volt DC 
41/2" square scale 
complete with 100 
amp shunt as illus- 
trated Crated 

POWERSTAT 
VARIABLE TRANSFORMERS 

Type 20: 115 V. input, 0 -135 V. output $12.50 @ 3.0 amps. 0.4 KVA 
Type 116: mounted; 115 V. input, 0 -135 23.00 V. output @ 7.5 amps. 1.0 KVA 
Type 116U: unmounted; 115 V. input, 

0 -135 V. output @ 7.5 amps. 1.0 KVA 19.00 
Type 1126: 115 V. input, 0 -135 V. out - 46.00 put @ 15.0 amps. 2.0 KVA 
Type 1226: 230 V. input, taped at 115 

V. 0 -270 V. output @ 9.0 amps. 2.4 46.00 KVA 
Type 1156: 115 V. input, 0 -135 V. out- 

I 18.00 put @ 45.0 amps. 6.1 KVA 

DM -43A DYNAMOTOR 
Manufactured by G. E., New, Input 24 V. @ 2:1 amps. 
7500 RPM; output 515/1030/2/8 V. @ 215/ $2.95 
260 milliamps; filtered. Special 

PLATE TRANSFORMERS 
For Small Transmitters. DC Voltage Ratings are Approx. Values Obtained at 
Output of a 2 Section Choke Input Filter. Using Mercury Vapor Rectifier Tubes 
Pri. is for 115 V. 60 cy. 

Type No. 
Sec. Rms. 

Volts 
Sec. DC 

Volts 
DC 

Sec. MA. 
Dimensions Price 

Each H. W. D 

P 57 

P 58 

P 59 

P 67 

P 68 
1 

660 -6601 
550 -550 

1080 -1080 
500 -500 
900 -900 
800 -800 

1450 -1450 
1175 -1175 
2100 -2100 
1800 -1800 

500 
400 

1000* 
400 
750 
600 

1200 
1000 
1750 
1500 

250 

125 
150 
225 

300 

300 

4% 

43', 

4 3Ás 

5 % 

5 % 

313/6 

313Ás 

31346 

6 Vs 

6V, 

4% 

5 

5 % 

4 

4 t% 

$3.55 

7.20 

6.00 

17.85 

21.30 

* For dual operation with simultaneous use of both sec ratings 
t Has 40 -volt bias tap 

H &H Wire Wound Rheostat 
150 watts, 5.0 Ohms @ 
5.48.amps, in approxim'ly 
67 steps. Resistance Wire 
Wound toroidally around 
refractory core and em- 
bedded in citreous enamel. 
4" diameter. Depth be- 
hind panel 1aÁ4 ". Makes 
excellent control for Toy 
Trains. A 
Buy 

$ 
1 .95 at ... 

POTENTIOMETER 
WIRE 

WOUND 
Irn,llop ohm, precision 
made. 0.B 
type, 25 watt f" diameter. 
Brand New. 

$1.95 

FILAMENT 
TRANSFORMERS 

2% Volts C.T. @ 
10 Amps. 7500 

401t 
RMS Type $2.40 

6.3 Volts C.T. 
3 Amps. 2500 
Volt RMS Type 
46 

10 Volt C.T. (Le 

10 Amps, 3000V 
RAIS Type 316 

1.65 

4.50 
If not rated 25% with order. balance C.O.D. 
All prices F.O.B. our warehouse New York. No 
order under $2.00. We ship to any part of the 

globe. 

LEEDS RADIO CO. 
Dept. RN10 

75 VESEY STREET 
COrfilandt 7 -2612. New York City 7 

STANDARD STEEL CHASSIS 
$2.22 

13 x 17 z 4 Black Crackle 2.58 
1.86 

13 a 17 x 3 Black Crackle 

I1 x 17 x 3 Black Crackle 
Made of 1/16 inch steel 

PLATE TRANSFORMER 
Printery II5/210 Volt. 25 -61 ctel . 

Secondary 821) Volts Center Tapped 
at 775 Ma. Hardly any voltage 
drop at 950 Ma. Completelÿ 
shielded. Dimensions 6'i. s 
7' /a. Net weight 36 $7.95 
Ibc, Special 

HEAVY DUTY CHOKE 
6 Henries at 550 Ma, 28 Ohms DC Resistance. High 
voltage insulation. Completely shielded. Dimensions 
51/2 x 4',4 x 55'a. Net Weight 15 lbs. $4.95 special 

OIL FILLED CONDENSERS 
4 51fd 600 Volt D.C. Sprague $ .49 
8 Mfd 1,000 Volt D.C. Tobe 1.69 
0.5 Mfd 600 Volt D.C. Bathtub ....Each .19 

10 for 1.50 
.98 

2 Mfd 10,000 Volt D.C. C. D 1 3.95 
7.5 Mfd 330 Volt A.C. G. E. 

VARIABLE CONDENSER 
r Gang; 1 section of .00025 Mfd, 4 sections .000035 
MM, 1 section of .00005 Mfd; with 5 air trimmers 
of 15 to 25 Mfd capacity. This condenser is 
all silver plated. Each, only 95C 

FILAMENT TRANSFORMER 
Primary 115/230 volt 60 cycle, Secondary 5 volts at 
15 Amps., 5000 volt insulation. Swell for 35T, 75T, 
100TH, 250TH, 11K -54, etc. Completely shielded dimn- 
sions 4s /. x 5 x 54k. Net Weight 10 lbs. $3.95 
Special 7 

CHOKES 

SMOOTHING SWINGING EACH TYP! 
Type Hy Typo Hy MA Prie 
C -80 10 C -87 4 -16 150 $2.70 
C -81 10 C -88 4 -16 200 3.43 
C -82 10 C -89 4 -16 250 3.33 
C -83 8 C -90 3 -14 300 5.83 

All Above 3000 Volts Insulation 

SELSYN MOTORS 
115 Volt AC 60 cycles. Transmit- 
ters only. Can be used to turn small 
beam antenna or as indicators only. 31" Diameter x 51/2" High. Ship- 
ping Weight 10 lbs. Slacciai per l'air- 

$5.95 
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Radio Values Not AT SUN RADIO 

Closeout of Famous 

TRANSMITTERS 

4 Separate ECO 

These can be easily converted to 20 -40 -n0 meters. 
Crystal required for 10 meters. Each electronic coupled 
oscillator dial has 3000 divisions enabling quick pre- 
cision shifting. This transmitter was constructed of 
the highest 

}'our 
quality of precision parts, with laboratory 

selectornchannel switch having 
tanks; 

n sections which 
changes the ECO. IPA and output tanks simultaneously. 
-BRAND NEW, complete with tubes. 

CLOSEOUT SPECIALS ON 
PART KITS 

KIT 1 Asstd. Mica Condensers -Unmarked 
100 for $1.50 

KIT 2 Asstd. Resistors l /aW -IW 100 for 1.00 
KIT 3 Asstd. Condensers -Tubular Bypass.25 for 1.00 
KIT 4 Asstd. Condensers- Electrolytic....25 for 2.00 
KIT 5 Asstd. Potentiometers -with or without 
KIT 8 Asstd. 'Ballast Tubes -Line Ballasts, 10 for 1.00 
KIT 7 Octal Sockets- Wafer- - - - , - - , , -25 for 1.00 
KIT 8 Octal Sockets- Plastic with Flange .20 for 1.00 

SPECIAL!! All S Kits for $8.00 

P.B. RECEIVER 2-Mc 
6 tubes (3 -1T4, 1 -1R5, 1 -1S5, 
1 -3S4). 2 -6MC in 4 bands. 
Easily converted to Broadcast 
band with instructions furnished 
by us. Push button controlled, 
has R.F. stage and audio output 
stage to drive speaker. Com- 
plete with 4" speaker $195 
and schematic 

PANEL 
METERS 
All Brand New 

and Guaranteed 
GE 2" Round 0 -500 D.C.- M.A $2.97 

Simpson 2" Round 0 -15 D.C. -V 2.97 
Triplett 2" Square 0 -40 D.C. -V 2.97 

Sun 2" Round 0 -300 D.C. -V 2.97 
GE 3" Square 0 -150 A.C. -V 3.49 

TUNING UNIT ... $1.29 
A wealth of expensive 
parts. Contains: 6- A.P.C. 
Condensers, 6- coils, 3 
or more mica condensers 
and resistors, 1- porce- 
lain and two gang wafer 
switch and dozens of 
other useful units. 

MAGNETIC 
HEADPHONES 

2000 ohms, 8' Cords with 
Army plug. All unused; 
show slight 
handling $1.98 

MICRO- 

PHONE T17B 

Brand new 
single button 
carbon hand 
mike by 
"Shure" with 
p u s h to 
talk 99c 
switch. 

ST 13 HANDSET 
Combining a 200 ohm 
carbon mike and 2500 

earphone arphone th but- 
terfly switch for talk - 
listen. Has 6" flexible 
rubber cord with 1 -PL55 
and 1 -PLO8 plugs t- 

Brached- 
. $2.95 and New. 

TERMS: All items F.O.B. Washington, 
D. C. All orders $30.00 or less, cash with 
order. Above $30.00, 25 per cent with order, 
balance C.O.D. Foreign orders cash with 
orders, plus exchange rate. 

ill938 FSTREET. N. W. WASH 4. D C 

UN RADIO 

120 

TELEVISION IQ 
By Ed. Bukstein 

Northwestern Vocational Institute 

(Answers on page 142) 

1. The frequency of horizontal scanning in the standard 525 line television 
picture is (a) 60 (b) 525 (c) 15,750 (d) 31,500 c.p.s. 

2. The control which varies the bias on the cathode -ray tube is (a) contrast 
(b) brightness (c) focus (d) vertical hold. 

3. The purpose of interlacing is to (a) reduce flicker (b) reduce ghost images 
(c) make blanking unnecessary (d) make scanning unnecessary. 

4. The linearity control is located in the (a) deflection circuit (b) sound i.f. 
amplifier (c) sync clipper stage (d) picture if. amplifier. 

5. Under present -day standards, the bandwidth occupied by a television signal 
is (a) 75 kc. (b) 10 mc. (c) 525 mc. (d) 6 mc. 

6. The width control varies the amplitude of the (a) sync pulses (b) horizon- 
tal saw -tooth (c) vertical saw -tooth (d) blanking pulses. 

7. Ghost images are caused by (a) power supply ripple (b) audio signals reach- 
ing the grid of the picture tube (c) reflected signals (d) line voltage vari- 
ations. 

8. The purpose of the blanking pulses is to (a) synchronize the vertical oscil- 
lator (b) eliminate retrace on picture tube (c) reduce ghost images (d) 
prevent arcing in high voltage power supply. 

9. The picture carrier is separated from the sound crrrier by (a) 72 mc. (b) 
21.5 mc. (c) 75 kc. (d) 4.5 mc. 

10. The vertical oscillator frequency is (a) 60 (b) 30 (c) 525 (d) 15,750 c.p.s. 

11. The circuit shown in Fig. 1 is a (a) sync separator (b) ratio discriminator 
(c) blocking oscillator (d) FM limiter. 

12. The field frequency of standard television broadcasts is (a) 110 (b) 60 (c) 
21.5 (d) 30. 

13. The frequency of the horizontal oscillator is (a) 30 (b) 60 (c) 525 (d) 15,- 
750 c.p.s. 

14. Which of the voltage waveforms shown in Fig. 2 is required to pass a saw - 
tooth current through a deflection coil? 

15. The circuit shown in Fig. 3 is an (a) integration circuit (b) differentiation 
circuit. 

16. The frame frequency used in standard television broadcasts is (a) 30 (b) 60 
(c) 525 (d) 31,500 c.p.s. 

17. Aspect ratio is a measure of (a) image width to image height (b) transmit- 
ting antenna height to receiving antenna height (c) deviation of an FM 
signal (d) skip distance. 

18. The mosaic is part of the (a) iconoscope (b) kinescope (c) damping tube 
(d) sync clipper. 

19. The hold control is located in the (a) r.f. amplifier (b) sound i.f. amplifier 
(c) deflection circuit (d) FM detector. 

20. The diode connected to the horizontal deflection coils is known as the (a) 
sync clipper (b) damping tube (c) video amplifier (d) video detector. 

+ SYNC. 
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RELAYS 
FOR EVERY PURPOSE 
Over a Million in Stock! 

STANDARD DC TELEPHONE RELAYS 
Stock Operating Coil Net 

No. Voltage Resistance Contacts Manufacturer Each 
R -101 24V 1500. DPST (NO) Auto. Elec. $1.35 
R102 24V 400. SPDT Auto. Elec. 1.10 
R 103 21V DUAL-1000 3PST (NO) Auto Elec. 1.35 
5105 24V 600. 3PST (NO) Clare 1.20 
R.I06 24V 1300. 3PST i NC) Clare 1.25 
R-152 12V 50. DPDT-SPST(NO) Guardian 1.10 
R-153 12V 200. SPOT- SPST(NO) Stromberg 1.25 
R.154 12V 200. SPST (NO) Clare 1.20 
R -155 I2V 100. SPST 4hO4NC) Auto Elec. 1.15 
R 158 6V 50 IPST (NO) Stromberg 1.10 
R.159 6V 50 DPST i NO) Stromberg 110 
R-160 6V 12 3PDT- 3PST (NO) Auto. Elec. 1.05 
0161 6V 10 3PST(2NC-INO) Auto Elec. .90 
R-121 150V 5000. 2PST (NO) SPOT Clare 1.65 
R.123 150V 6300 SPST (NO) Clare ITS 
R.602 150V 6500 3PST (NO) Clare 1.75 
R.515 24V 750 SPST (NO) Clare 1.25 
R-517 12V 250 DPST (NO) Clare 1.20 
R-519 250V 14000. SPDT Auto. Elec. 1 95 
R-520 250V 14000 DPDT R.B.M. 2.10 
R-521 32V 1000. DPDT Kellogg 1.20 
R -166 24V DUAL200. DPDT -SPST (NO) Stromberg 1.59 
R -168 24V DUA200. 4PST (NO) Auto. Elec 1.20 

H 240 250 350V 40000 DPST (NO) A oto. Elec. 2 95 
H -241 48V 650 SPOT-SPST NO) Clare 1.25 

TYPE 18 DC TELEPHONE RELAYS 
Stock Operating Coil 

No Vollage Resistance Contacts 
R.109 24 -48V 4000. SPOT 
R110 24 -32V 3500 SPOT 
R -112 90-120V 6500 SPST (NC) 
R-114 24V 500 4PS1 IND) 
R -603 24V 400 DPST( NO.) 
H.238 24V 150 DPDT -SPST (NC) 
H-239 24V 180 DPST(NO) 

Net 
Manufacturer Each 
Auto. Elec. $1 50 
Auto. Elec. 1.50 
Auto. Elec. 1 75 
Auto. Elec. 1.30 
Auto Elec. 125 
R.B.M. 1 25 
Auto. Elec. 1.25 

SEALED DC TELEPHONE RELAYS 
Stock Operating Coil Net 

No. Voltage Resistance Contacts Manufacturer Each 
R -125 24V 300. DPDT Clare $2 75 
R.126 90-120V 2000 DPDT Clare 300 
R.504 24-70V 2800 SPDT GE-C103C25 3.00 

V TYPE DC TELEPHONE RELAYS 
Stock Operating Coil Net 

No. Voltage Resistance Contacts Manufacturer Each 
R-164 24.32V 1000. SPST (NO) W. E. $1 20 
R -512 24.48V 3500 DPDT W. E. 1 30 
R-513 12-24V 300 DPBT-DPST (NC) W. E. 1.20 
R.514 1 -6V 60 SPDT W. E. 1 05 
R -526 6V 35 DPDT -SPST (INC 

I NO) W E. LOS 
AC- STANDARD TELEPHONE RELAYS 

Stock Operating Cod Net 
No. Voltage Resistance Contacts Manufacturer Each 

R-112 90-135V - NONE Clare $0.95 
R -213 5-8V - DPST (NO) Clare 1.50 
R.605 24V - 3PST (NO) Auto. Elec. .95 
R -606 24V - DPST (1NO -INC) Auto. Elec. 95 
R -607 24V - SPST (NO) Auto. Elec. .95 

DIRECT CURRENT 
MIDGET RELAYS 

Stock Operating Coil Net 
No. Voltage Resistance Contacts Manufacturer Each 

R 132 24V 300 DPDT Clare $1.20, 
R.133 24V 300 NONE Clare 60 
R-134 24V 250 4PDT Clare 1.20 
R-135 24V 300 SPST (NC) Clare 1. IS 
R137 24V 300 SPDT Clare 1.15 
R-138 24V 300 4PST (NO) Clare 1 IS 
R -139 24V 200 4PDT Clare 1.15 
R -140 24V 280 SPOT R.B.M. 1.15 
R.141 24V 280 3PST (NO) R.B.M. 1.15 
R -142 24V 400 DPDT Allied Cont. 1.20 
R-143 24V 280 SPST (NO) R.B.M. 1.15 
R -144 24V 250 SPST (NO) Allied Cont. 1.15 
R -It5 24V 300 DPST (NO) Allied Cont. 1.15 
R-146 12V 126 DPST (1N0) (INC) Clare 1.10 
R -147 9.14V 75 SPDT Guardian 1.05 
R-148 12V 100 DPDT -SPST (NC) Price Bros. 1.10 
R.149 6 -8V 45 SPST (NC) Clare 1.00 
R -150 6V 30 SPST (NO) E -Z Elec. .95 
R.522 2-6V 2. SPIT (NO) R.B.M. .65 
R-523 90.125V 6500 DPDT Clare 1.90 
R -222 12V 100 DPST (NO) P & B .95 
H -242 24 -32V 300 DPDT R.B.M. 1.20 
H -243 24-32V 300 4PDT R.B.M. 1.20 

WELLS 
SALES, i/rc. 

Oct Wier, 19 IJt 

Stock 
No 

R-218 
R-220 
R-221 
R-174 
R-175 
R-176 
R 117 
R-600 
R-507 

Operating Cod 
Voltage Resistance 
4-6V 1800. 
75V 5000 
18-24V 5000 
250V 5000 
350V 11000 
24v 250 
24V 300 
8-12V 5000 

24-48V 1000 

Whether you require large quantities of relays for 
production runs or single units for laboratory or 
amateur work, Wells can make immediate delivery 
and save you a substantial part of the cost. 

Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 

Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 
types not shown. 08 

st pg`Y 

SENSITIVE 
DC RELAYS 

Net 
Contacts Manufacturer Each 
SPDT Korman 220C $195 
SPDT Allied Cont. 1 20 
SPST (NO) Allied Cont. 1.15 
DPST (NO) C.M. 1 85 
DPDT DPST (NO) G M. 2.95 
DPST (NO) G.M. 1 50 
4PDT C.M. 1.65 
SPDT S-DunnKS 2.10 
SPDT DPST INC) Guardian 1.15 

TYPE BO DC RELAYS 
Stock Operating Cod 

No- Vollage Resistance Contacts Manufacturer 
R-169 24V 250 SPIT i NO) Allied Cont. 
R -171 24V 230 DPDT Allied Cont. 
R.172 5.8V 30 DPOT-SPST i NO) Allied Cont. 
R.173 2-6V 5 SPST NO) Allied Cont. 
R-529 24.48V 1000 DPDT Allied Cont. 

CUTLER HAMMER 
HEAVY DUTY CONTACTORS 

Stock Operating Coil 
No. Voltage Resistance 

R -178 24V DC 100 
R.179 6V DC 6.5 
R-I80 12V DC 25. 
R181 24V DC 65 
H -232 24V 55. 
H -233 6V IS 
H -235 24V 70. 

Net 
Contacts Manufacturer Each 
SPST (NO) 100A. 614118348 $365 
SPOT (NO) 50A. 6C4IH83A 3.00 
SPST (NO) 50A. 6046308 3.25 
SPST (NO) 100A 60411488 3.35 
SPOT (NO) 50A Metal Casen 3.25 
SPST (NO) 50A. Metal Cased 3.15 
SPST 'NO) 1OOA. Type 86 3.85 

DIRECT CURRENT AIRCRAFT CONTACTORS 
Stock Operating 

No. Voltage 
R 182 28V 
R.183 24V 

R.164 28V 
R -185 24V 
R -186 24V 
R -187 24V 

Net R -188 24V 

Each H.234 I4V 

$1.5 

St $1 211 

115 

9 

No. 
Ope 
Voltage 

rati ng 

2.50 R-192 6-12V DC 
R.231 12VOC 
R -256 24-32V DC 

Coil 
Resistance 

80 
60 

50 
100 
132 
100 
200 

45 

Net 
Contacts Manufacturer Each 
SPST (NO)25 A. Guardian $1.85 
SPST (NO) 50 A. Allen Bradley 2.75 

Type B6A 
SPST (NO) IODA. Genera; Elec. 2.95 
SPST i NO) 50 A. leach 5055ECR 2.75 
SPST (NO) 50 A. Leach 7220 -3- 243.50 
SPST (NO) 50 A. Allen Bradley 2.95 
SPST NO) 75 A. Allied Cont. 2.95 
SPST (NO) 30 A. - 1.65 

ANTENNA CHANGEOVER RELAYS 

TYPE BJ DC RELAYS 
Stock Operating Coil Net 
No. Voltage Resistance Contacts Manufacturer Each 

R.204 12V 65 DPST NO) Allied Cont. SI 15 
R-205 24V 260 DPDT Allied Cont. 1.25 
R -224 12V 75 SPST NO) Allied Cont. 1.15 
H -237 27V 230 SPOT Allied Cool. 1.25 

HEAVY DUTY KEYING RELAYS 
Stock Operating Coil 

No. Vollage Resistance 
R-248 28V DC 150. 
R-244 75V AC 265 
R 206 24V DC 150 
R-207 24V DC 210 
R-219 SCV DC 1500 
R-217 115 AC 600 
R-525 24V DC 200 
R-508 110 AC 600 
R506 21 V DC 300 
R-510 24 V DC 200 
R.601 24 V DC 200 
H.608 115 AC 
R.620 12V DC 35 
R-223 28V DC ISO 
H-230 12-24V DC 80. 
H131 24V 230. 

Contacts 
SPOT (NO) 10A 
SPOT (NO) 20A 
SPDT-3 AMP. 
4PDT -3 AMP 
DPST (NO) I5A 
SPDT-10 AMP 
DPDT-10 AMP 
SPDT-6 AMP. 
DPST (NO) 6A. 
3PDT -10 AMP. 
SPST (NO) 30A 
SPST (NO) 20A 
3PST (NO) 10A. 
SPST (NO) 40A 
DPST (NO) 10A 
DPST (NO) 5A. 

Net 
Manufacturer Each 
Guard. 36471 $1.05 
Leach 1327 1.75 
PBB-KL 1.20 
PEB -61 1.10 
PUB-SP 125 
SI. Dunn IXAX2.25 
Guard. 34464 1.25 
Guasd. 37189 1.95 

.95 
Guard. 516983 1.05 
St DunnB2A 125 
St. Dune-180X2.25 
Guard-862 1.05 
Price Bros. 1.35 

1.20 
R.B M. 115 

DC -TYPE 76 ROTARY RELAYS 
Stock Operating Coil Net 

No. Voltage Resistance Contacts Manufacturer Each 
R -197 9 -I6V 70 DPDT Price Bros. SI.65 
R-198 9 -16V 125 6PST (3N01 

(3NC) SPDT Price Bros. 1.65 
R-199 24-32V 250 SPDT -DPST (NC) Price Bros. I 65 
R 200 24 -32V 275 3PDT -SPST (NC) Price Bros 1.65 
R -201 24 -32V 250 DPST (NO) SPOT 

(NC) OPDSe Price Bros. 1.65 
10.601 9 -14V 60. 3PST (NO) Price Bros. 1.65 

Stock 
No. 

R 190 

R-191 
R.192 

R-193 

R-194 

R-195 
R-196 

R-242 

H-236 

DIRECT CURRENT 
KEYING RELAYS 

Operating Coil 
Voltage Resistance Contacts 

12V 65 DPDT 10 AMP 

28V 
12V 

5-8V 

24V 

6V 
12V 

24V 

5-8V 

125 
44 

1t 

265 

32 
50 

170 

18.5 

Net 
Manufacturer Each 
Advance Elec. 
Type 2000 -A $1.15 

DPDT 10 AMP Guardian 1.20 
3PDT 10 AMP Allied Cont. 

Type 7185 1.35 
DPDT IO AMP Leach 
SPST i NO) Type 1027 1.05 
DPST NO)10AMP Leach 

Type 1054SNW1.25 
G.E.Co. 1 15 

Guardian 1.15 
Leach 
Type 1253DEW 1.25 

SPDT 10 AMP Leach -HEM 1.05 

DPDT 3 AMP 
DPDT 10 AMP 
SPST (NC) 
SPDT 2 AMP 

R-501 110 AC 
R.503 12-32V DC 

Coil 
Résistance 

44 
100. 

Contacts 
2PDT 10 AMP 
DPDT 6 AMP 
SPOT -DPST (NC) 
I KW Guardian 

4. OPDT (1KW) G. E. 
100 SPDT -5PST G. E. -500 W. 

Net 
Manufacturer Each 
Allied -11135 ` 51.35 
G. E. 1.95 

1.45 
2.45 
1.95 

COMBINATION PUSH BUTTON AND 
REMOTE RELAY 

Stock Operating Coil Net 
No. Voltage Resistance Contacts Manufacturer Each 

H -244 1224 V DC Dua660 SPOT CR2791- R106C8 $1.65 

Stock 
No. 

R-246 

ADJUSTABLE TIME DELAY RELAY 
Operating Coil Net 
Voltage Resistance Contacts Manufacturer Each 

115 AC 
NC T IO NAMPS 1 -120 Sec. 

urer 
$8.9S 

DC MECHANICAL ACTION RELAYS 
Stock Operating Coil. 
No. Voltage Resistance Contacts 

R-245 12V 25. 4' Lever 
R -527 6.12V 200. 2" Lever 

Stock 
No. 

R -511 

Stock 
No. 

R -509 

Stock 
No 

R -500 

Stock 
No. 

R -621 

tock 
No. 

R-230 

TYPE C.M.S. RELAY 
Operating Coil 
Voltage Resistance Contacts 

24V DC 200 MICRO -SW. 
SPST (NO) 

Net 
Manufacturer Eact 
G.M. $G 95 

.95 

het 
Manufacturer Each 
Clare $2.45 

DC CURRENT REGULATOR 
Operating Coil Net 
Voltage Resistance Contacts Manufacturer Each 
6 -12V DC 40 SPST (NC) G E. $2.85 

LATCH AND RESET RELAY 
Operating Coil Net 
Voltage Resistance Contacts Manufacturer Each 
12V DC 10. DPDT -10 AMP St. Dunn - 

CX -31908 $2.0S 

Operating 
Voltage 
6-12V 

Operating 
Voltage 
5 -8V 

DC- ROTARY STEP RELAY 
Coil 

Resistance Contacts 
30. 3 POLE 

23 POSITION 

DC- RACHET RELAY 
Coil 

Resistance Contacts 
2. SPOT-IPST -NO, 

Net 
Manufacturer Each 

W E. $10.95 

Net 
Manufacturer Each 
Guardian 52.15 

Special Sample Engineering Offer 
Any ten relays listed (one of each type) 
with the exception of Stock Nos. R -621 
and R- 246 -only $10.00. 

ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 
LOCAL PARTS JOBBER 

Manufacturers: Write for Quantity Prices. 
Distributors: Write For The New Wells Jobber Manual. 

320 N. LA SALLE ST., DEPT. R -10, CHICAGO 10, ILL. 
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Spot Radio News 
(Continued from page 20) 

"If any reference is made to picture 
size or direct view television receivers, 
the diameter of the tube shall be 
stated.... It is recommended that the 
size of the picture also be indicated by 
approximate area by square inches or 
dimensional measurements. 

"If the receiver is equipped with a 
built -in screen enlarger, that fact shall 
be conspicuously set forth. Any refer- 
ence that is made to picture size of a 
receiver having a built -in enlarger 
shall also disclose the size of the pic- 
ture tube." 

Complaints on misrepresentative 
copy are said to have disappeared 
where the code has been applied, par- 
ticularly in large centers. 

Good work, NBBB! 

THE RECENT EXPANDED USE 
OF FM receivers in streetcars and 
buses has routed FM out of its dol- 
drums. When several months ago, the 
buses and streetcars of the Cincinnati 
Street Railway Company were 
equipped with FM receivers and tests 
conducted, many regarded the attempt 
as a stunt and certainly of no commer- 
cial significance. But the enthusiastic 
response of riders quickly altered the 
negative views. Advertisers began to 
show a lively interest. To date about 

TELEMARINE'S SELECTED ELECTRONIC SURPLUS 

X'MTTNG X'FORMERS 
CHOKES, ETC. 

Inca Heavy Current Plate X'former, has tapped 
primary to 240 volta. 50 /60 cycles Al'. and 11011 
colt secondary with 4 taps to 450 volts. Output 
3000 KVA. Model 035499. Shpg. wt. 36' lbs. 
New condition. PRICE EACH $74.95 
Amertran Filter Choke, Type W, 0.04 henries at 
2.4 amps de, rms test 10 kv, de resist. 11.24 ohm. 
NEW. PRICE EACH $4.95 
Adlake Time -Delay Relay, Model 902 -72 -1, 220 
volts 50 -60 cycles. normally open, seconds oper- 
ate-30 (max), release -.5 (max). New. 
PRICE EACH .. .. .. .$4.95 
Adlake Tlme -Delay Relay. Type 1040 -65 -4. 110 
volts 50 -60 cycles AC. normally open, operate min. 
30 secs.. max. 40 sees.. release I).3 sees. New. 
Each 53.10 

RADAR EQUIPMENT 
Navy Model SF -I and SF. NI':R and Complete 
with all spa:-es and accessories. 
Price. Complete Set of Spares $900.00 

SCR -536 HANDY -TALKIES 

We have just a few of these popular 
Randy- Talkies, and they won't last 
long. All are in very excellent con- 
dition, and complete with crystals 
(receiving and transmitting) and 
batteries. All are in to operating 
condition, and preset at various 
operating frequencies ranging from 
3.5 to 6.0 mc. Some available for 
operation In SO meter ham band. 
We will supply units with matched 
frequencies as long as quantity per- 
mits. First come, first served! 

PRICE, EACH $50.00 
Extra Set Batteries (A & B) $3.00 

SENSATIONAL VALUE!! 12 V.D.C. 
MOBILE P.A. SYSTEM 

treIMI' G®O 

25 watts peak power output amplifier. 
Powered by 12 volt storage battery, drain 6 

amps. "operate" and only 2 amps. in "standby." 
Mfd. by RCA, supplied with RCA close -talking 
Dynamic microphone, miscellaneous accessories 
and instruction booklet. 
Output Impedance -15 ohms (2-8 ohm speakers ). 

Ideal for sound trucks, portable amplifier require- 
ments, boat or ship installations, etc. Beautifully 
constructed, shock mounted, and compact. Dim : 

11r/4 "xß "x6% ". Uses a 6J7 driving a 6SN7 -GT. 
driving 2 -6L6 beam power tubes. Self- rectifying 12 

volt Vibrapack within amplifier. Equipment is 
New, surplus, and guaranteed. 
PRICE, with misc. accessories 
and DYNAMIC MICROPHONE 

32 VDC 110 AC CONVERTER 
Mfd. by Kato Engineering. for marine or farm in- 
stallation. Rotary type, compact and ruggedly built 
for continuous duty. Rubber shock mounting on filter 
case, with complete input and output filtering. Out- 
put 110 volts, 60 cycles AC, .225 EVA. but will 
operate efficiently on loads up to 3011 watts. New 
units only. 

PRICE, EACH $39.95 
Quantities, 10 or more, Each $34.95 

$54.75 

5 -Meter 
Walkie -Talkie 

,lode) la' -:123 Tranaceic- 
sintple, popular en o 

i lllnications unit. Fret! 
asge- 52- 65 -mc. II s e o 

'rttly two tubes. types :' 
and 30. Inclttdes a 5 me. 
rystal in a crystal cali- 

Orator circuit. Range 5 to 
10 miles, depending tipos 
location a n d altitude. 
Operates from single bat- 
:my block (not supplied) 
;I callable from mfr., or 
a her sources. Supplied 

orith handset. less anten- 
na. battery. Excellent 
condition. 

PRICE, EACH 

$20.95 
Telescoping Antenna 
for $2.00 Above 

All Prices F.O.B. N.Y.C. All Material Offered Subject to Prior Sale 

TELEMARINE COMMUNICATIONS COMPANY 
Phone -LOngacre 4- 4490 -1 280 Ninth Ave., New York 1, N. Y. 
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300 buses and cars are equipped with 
FM sets and about 500 more are 
scheduled to be equipped soon. An- 
other line, the Cincinnati, Newport 
and Covington Railway Company, has 
also made arrangements to set up FM 
systems for their buses. 

Surveys in many other cities indi- 
cate a decided interest in transit FM. 
According to reports, at least five 
cities in the east and south will also 
have bus and car FM before the year 
is out. 

The supermarket has also come to 
the aid of FM, receivers in the large 
stores picking up programs during the 
key shopping hours of 10 a.m. to 1 p.m. 
and 2 p.m. to 6 p.m. 

In both the transit and store proj- 
ects, the programs are so prepared 
that they will be of interest to those 
at home as well as en route or shop- 
ping. This procedure is extremely im- 
portant, since the law forbids the 
transmission of any program which is 
not in the public interest. 

With over 300 communities now ac- 
commodating nearly 600 FM stations, 
the possibilities of these new services 
seem quite healthy. 

Reporting on the progress FM has 
made since the war's end, J. N. Bailey, 
executive director of the FM Associa- 
tion, said that on January 1 of this 
year, the combined stations in opera- 
tion, those authorized by FCC and 
applications then pending, totaled 
1127. Today, he declared, the figure 
is 1160, with 565 commercial and 22 
noncommercial educational stations on 
the air, 477 others holding FCC au- 
thorizations, and 96 applications pend- 
ing. 

Mr. Bailey stated that FM is radio's 
future, predicting that within a five - 
year period, FM will replace AM in 
virtually every community of the 
country. 

MORE FM SET OWNERS will be 
able to hear high -fidelity programs 
next year, in view of the increase in 
15 -kc. terminals planned for installa- 
tion by next January. Sixteen more 
relay points (there are now nine) will 
be set up by A. T. & T., according to 
a report filed with the FCC. 

SENATOR CHARLES W. TOBEY 
has succeeded Senator Wallace H. 
White as chairman of the Senate Com- 
merce subcommittee which is conduct- 
ing an inquiry into FCC operations. 
Senator White, who has been ill for 
over a year and is retiring from Con- 
gress, was also chairman of the Sen- 
ate Interstate and Foreign Commerce 
Committee, which has over -all juris- 
diction of communications legislative 
planning. 

The subcommittee plans to do quite 
a bit of listening and learning during 
its probe, delving into such issues as 
FCC's scope of authority, allocations, 
State Department communications ac- 
tivities and even patent pools. 

The House Select Committee is also 
setting up its query ears. The corn - 
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PROJECTION TELEVISION! 
CONVERT YOUR RCA 630 OR CROSLEY 307 TO THIS AMAZING 

TELEVISION CONVERSION OF 1948! 
The gigantic picture this set projects must be seen to be believed! One se! 
converted by a Los Angeles company was demonstrated at the Shriner's 
Temple during the Rose Bowl game. It was seen by 4800 people at one 
sitting! A 1 2 x 1 6 foot rear projection plastic screen of our type was used. 

The complete kit for RCA 630 or Crosley 307 conversion -less chassis - 
includes necessary condensers, resistors, RF power supply, kinescope tube, 
lens, stand, front plate, ring for mounting lens and full instructions. 

Net Price, 

Complete $336.95 
F 1.9 TELEVISION PROJECTION LENS 

Dimensions: Length 7", Diameter 41 " 

F 1.9 EF. 5 in. (127.0 mm). This lens incorporates in barrel 
a corrective lens for use with a 5TP4 projection tube. It is 

easily removable for use with flat type tubes. lens can be 
utilized to project picture sizes from several inches to 7 x 

9 feet. Made by Bausch & Lomb Optical Co. 

Net Price $125.00 
Mounting ring available for above lens 2.50 

G. E., Philco, 
Transvision, etc. 
-practically 
any set using 
electromag- 

netic deflection can be 
converted to Projection 
Television. 

5TP4 PROJECTION Features a metal backed white fluorescent screen 

KINESCOPE TUBE 
having high brightness and contrast. 
Net Price $67.50 

30 KV RF POWER SUPPLY 
Dimensions: Length 14 Width 11 Height 111/x" 

New Improved unit of exceptional regulation. Has a focus 
control pot built in for use with 5TP4 Tube. Voltage variable 
from 27 to 30 KV. Supply utilizes 6 tubes. 
Net Price, including DC Power Supply $99.50 
Also available with voltages up to 60 KV. Write for informa- 
tion, stating your requirements. 

PROJECTION TELEVISION CHASSIS 
This outstanding set using famous 630 circuit is a modified version to accom- 
modate 5TP4 Projection Tube. The intense source of light on the face of the 
projection tube enables set to project pictures onto screens of sufficient size 
to be utilized by auditoriums and small theaters. FEATURES: Set, less 30 
KV RF Power Supply, contains 30 tubes. Full 13 channel coverage; FM sound 
system; A -F -C horizontal hold; stabilized vertical hold; 2 stages of video 
amplification voice saturation circuits; three stage sync separator and clip- 
per; four mc. band width for picture channel. Exclusive Cutout Relay to 
protect projection kinescope in the event of sweep failures! 
Net Price -Chassis Only (Includes all tubes less projection tube shown 
above) $340.00 
Chassis as above, but designed for 10" or 15 tube use, relay circuit not 
included. Set complete less kinescope ready to operate - 

Net Price $298.00 

¡Net 
Price 

$7.75 

HIGH 
VOLTAGE 

COIL 
l'ompletr wilh 
diagram for 
10 KV and ap I(l' triplrr 
eirruìt. i e 

Ii..ed:ilill 
pIl r pON'e 
supVl>. 

HIGH VOLTAGE TELEVISION CAPACITORS 
SPECIFICATIONS: JEFFERS TYPE SKC CAPACITORS 

IMMEDIATE 
DELIVERY 

Operating Size Net Price 
1 Type Capacity Voltage A B C 

BK(' 10 -10 1000 mmfd 10,00(1 1,4" 1 l." .565" 
10 -20 .00 mmfd 20.000 2^ 1yá" 800" 
10 -30 300 mmfd 3(1.(100 2 1 t,^ 1:05" 

1 20 -10 I000 mmfd 10,(100 1 ,.g" 1,8" 535" 
20 -20 1201) mmfd 20.I)(10 2' 1 +.a" . 800" 
20 -:30 600 mmfd: 311,000 21j 1 1.(15" 

BK(' 30 -1(I 32(1(1 mmfd 10.0011 21," Lí4" . 535" 
10 -20 2 5(1(1 mmfd 20.000 2 í-5' 1 sy " .800" 
30 -30 12011 mmfd 3)1.00(1 2 , 1 34" I -0.5" 

.45 ea. 
.f{4 ea. 

2.10 ea. 
2.52 ea. 
3.36 ea. 
4.17 ca. 
4.17 ea. 
j.l)1 ea. 
-..\5 ea. 

STAND FOR PROJECTION 
TELEVISION SETS 

Dimensions, Height 23', Width 
25', Depth 181/2'. 
For use with RCA 630 chassis 
or Crosley table model sets. 
Unit mounted on ball bearing 
soft tired wheels. Depth is de- 
signed to accommodate RF Pow- 
er Supply. Open grill allows 
free circulation of air. This stand 
a natural for mounting scopes 
and other lab. equipment for 
easy mobility. Specify whether 
for Television use or shop. Stand 
as shown in top photo 
Net Price $31.50 

NEW REAR PROJECTION PLASTIC 
TELEVISION SCREENS 

The srrre11 surface rousists of a conul uwerat, ar- 
rangement of mictuseopic plu,.tie erp.tal., ihar "Pin 
l'oìu[" the Drojveted image Providing unexcelled 
angular viewing with a minimuu, loss of projected 
lieht. It Is estimated that them is a lu,s of appruxi- 
maleU Ie(, it light viewing the image at 13 digress 
u1Y ce111cr. 
Light trausnlissìon percentages are controlled to ob- 
tain the nlaxìna1111 rTleiency of the televi,,ion uPtìral prnj;r left .),stem. 
'l'hl percentage of Oli', of transmission has been de_ 
termined as that providing maximum etficiemey. 
stork sheens are available from, x 4 feet down. 
Specify inside dimensions of - .1144'11 de- aired. It 1;ug,.r 

are legnìred. they ran he made to miler. 
The - .penal construction of this . teen material pur- mit, it.. 11.e ill plat's where tern dir'et light falls 
o11 the ., ten. The screen is designed to give ntaxi- 
11111111 Marl, ;end while mlali a -lieu used with a new 
51`1'4 Tithe. Net price a Item l'rojertiall Sirven, 
per sin. loaf $3.110. 

FRONT 
PROJECTION 

SCREENS 

High Efficiency, 
Crystal Beaded 
Roll -up Type. 

Size Price 
30"x40"$1 0.00 
37 "x50" 14.00 
45 "x60" 20.00 
52 "x72" 25.00 
5'x7' 40.00 
6'x8' 62.00 
7'x9' 78.00 

Include 25% Deposit With Order, Balance C. O. D. 
RCA PROJECTION 
TELEVISION COM- 
PONENTS. Send for 
FREE Catalog "A" of 

complete line. 

Orfub4 r, 19-18 

CONVERSIONS ARE SIMPLE! 
The steps necessary in practically all sets are: 

1. Eliminate present hi- voltage source. In most 
cases removing the hi- voltage rectifier tube will 
suffice. 

2. 5TP4, being an electrostatic focus type and 
mirror back tube, does not require a focus coil or 
iron trap. These can be left on chassis or the leads 
can be shorted out and coils removed. 

3 The same sweep yoke in the set is used, the 
only precaution necessary is to tape the neck of the 
projection tube to prevent corona and grounding 
of yoke. 

4. The connections on the 5TP4 are the same as 
for the 10BP4 and 15AP4 and similar types, the 
difference being the focus connections on pin 6 and 
7. This means the same tube socket is used. 

5. In some sets it might be necessary to increase 
the video drive. This can be accomplished by rais- 
ing the voltages on the screens and plates of the 
video output tubes. On some sets the bias to the 
5TP4 might have to be changed to allow bright- 
ness control. Some mechanical changes might be 
necessary on the mounting of the tube, but they are 
simple to accomplish. 

HI- VOLTAGE RF COILS! 
15 KV - 25 KV - 30 KV 

Prices sent on request. Write today for yours! 

TELEVISION 
HIGH VOLTAGE METER 

O to 30 KV 

AN ABSOLUTE MUST FOR TELEVISION WOKu(t 

METER SPECIFICATIONS 
Voltage Range: 0 -30 Kilovolts at 50,000 ohms per 

ß,I1 sensitivity. Measures high voltage circuits 
with very light loading. 

Polarity Reversing Switch: Permits measuring of 
positive or negative voltages from ground seith 
maximum .safety. Switch may be operated without 
arcing while the voltage is being applied. Off posi- 
tion of this switch Incics the sensitive meter move- 
ment for transportation. 

Special Terminals: Provided for oscilloscope con- 
nection to observe percentage of ripple, also wave- 
form and frequency of ripple while checking voltage. 
The circuit used permits scope readings over an 
extremely wide frequency range - 

A square cased 4' meter with an easy to read .scale. 
Overall Size of Case: 7' 
wide, 9' long, 5' high. 
Net Price $67.50 PIONEERS IN PROJECTION TELEVISION 

SPELLMAN TELEVISION CO., INC. 
DEPT. A, 130 WEST 24th STREET, NEW YORK 11, N. Y. AL 5-3680 
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our PLEASE TEAR OUT 

THIS ADV, AS REMINDER 

RADIO FACTS 
AND FIGURES 

AUDELS RADIOMANS GUIDE -914 Pages, 633 Illus- 
trations, Photos, Wiring Diagrams, 38 Big Chapters, 
covering Radio Theory, Construction, Servicing, includ- 
ing Important Data on Developments in Television, 
Electronics and Frequency Modulation, Review. 
Questions and Answers, Calculations & Testing. 
Highly Endorsed -Indispensable for Ready Reference 
and Home Study. 
$4 COMPLETE PAY ONLY $1 A MONTH 
Step up your own skill with the facts and Ogu res of 
your trade. Audels Mechanics Guides contain Prac- 
tical Inside Trade Information in a handy form. 
Fully Illustrated and Easy to Understand. Highly 
Endorsed. Check the book you Want ter 7 days' 
Free Examination. 

Send No Money. Nothing to pay Postman- 
per --- CUT HERE 

MAIL ORDER 
AUDEL, Publishers,49 W.23 St., áówNY. Oy K 

Please send me postpaid for FREE EXAMINATION books 
marked (x) below. If I decide to keep them I agree to 
mall $1 in 7 Days on each book ordered and further 
mall $1 monthly on each book until I have paid price 
-otherwise, I will return them. 

RADIOMANS GUIDE. 914 Pages , . , $4 
ELECTRICIANS EXAMINATIONS, 250 Pages . l 
WIRING DIAGRAMS. 210 Pages 1 
ELECTRIC MOTOR GUIDE, 1000 Pages . . . 4 
ELECTRICAL DICTIONARY 9000 Terms . 2 
ELECTRICAL POWER CALCULATIONS, 425 Pgs 2 
HANDY BOOK OF ELECTRICITY, 1440 Pages 4 

ELECTRONIC DEVICES, 216 Pages 2 
ELECTRIC LIBRARY, 12 vol., 7000 Pgs., $1.50vol. 
OIL BURNER GUIDE, 384 Pages . , 1 

REFRIGERATION & Air Conditioning, 1280 Pgs. 4 

POWER PLANT ENGINEERS Guide,1500 Pages. 4 

PUMPS, Hydraulics & Air Compressors, 1658 Pgs. 4 
WELDERS GUIDE. 400 Pages 1 

BLUE PRINT READING, 416 Pages . 2 
SHEET METAL WORKERS Handy Book, 388 Pgs. 1 

SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 4 
AIRCRAFT WORKER, 240 Pages . l' 
MATHEMATICS & CALCULATIONS, 700 Pgs 2 
MACHINISTS Handy Book. 1600 Pages . . 4 

MECHANICAL Dictionary, 968 Pages 4 
AUTOMOBILE GUIDE, 1700 Pages 4 
DIESEL ENGINE MANUAL, 400 Pages . 2 
MARINE ENGINEERS Handy Book, 1280 Pages 4 

MECHANICAL DRAWING GUIDE, 160 Pages . 1 

MECHANICAL DRAWING & DESIGN, 480 Pgs. 2 
MILLWRIGHTS & Mechanics Guide, 1200 Pgs. 4 
CARPENTERS & Builders Guides (4 vols.). . 6 
PLUMBERS & Steamfitters Guides (4 vols.) . 6 
MASONS & Builders Guides (4 vols.) 6 
MASTER PAINTER & DECORATOR, 320 Pgs. 2 

GARDENERS & GROWERS GUIDES (4 vols.) 6 
ENGINEERS and Mechanics Guides 

Nos. 1, 2, 3, 4, 5, 6, 7 and 8 complete . . . 12 

8 
Answers on Practical ENGINEERING . 1 

ENGINEERS & FIREMANS EXAMINATIONS . 1 

Name 

Address 

Occupation 

Employed by _ RN 
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bined Senate -House search for infor- 
mation will produce many striking 
headlines this fall! 

THE 'NEXT SIXTY DAYS will un- 
doubtedly see a general curb of the 
giveaway shows, recently criticized by 
FCC. According to FCC the programs 
violate Section 316 of the Communica- 
tions Act of 1934, which prohibits the 
broadcast of ". . . any advertisement 
of or information concerning any lot- 
tery, gift enterprise or similar scheme, 
offering prizes dependent in whole or 
in part upon lot or chance." 

In a new set of rules proposed by 
FCC, the 1934 clause is amplified to 
specifically include four conditions 
which will be considered violations of 
the law : 

Where winner or winners are re- 
quired to furnish any money or thing 
of value, or are required to have in 
their possession any product sold, man - 
ufactured, furnished or distributed by 
a sponsor of a program; or winner or 
winners are required to be listening to 
or viewing the program in question; or 
winner or winners are required to cor- 
rectly answer a question, the answer 
to which is given on a program being 
broadcast or where aid to answering 
the question is given; or winner or 
winners are required to phone or write 
a letter if the phone conversation or 
contents of the letter are broadcast by 
the station. 

If these rules are adopted, and there 
is every indication they will be, it will 
be mighty difficult to air an award 
program and not be in violation. 

Although lottery programs have 
been on the air for years, it was 
one program broadcast recently from 
WARL, Arlington, Virginia, which set 
off the FCC blast. The station's pro- 
gram "Dollars for Answers" with 
phone calls to numbers listed in Wash- 
ington, D.C., and suburban telephones, 
offering prizes for correct answers to 
questions, was declared to be a lottery 
by FCC and resulted in the announce- 
ment of the new rules, which would 
curb all giveaway programs. 

PRESIDENT HARRY TRUMAN 
has signed the ratification by the 
United States of the International 
Telecommunication Convention, with 
Final Protocol and Radio Regulations, 
which were agreed to at Atlantic City, 
last October. The signing followed 
Senate approval of a resolution advis- 
ing and consenting to the ratification. 
The new regulations replace those set 
up at Madrid in 1932 and at Cairo in 
1938. 

TILE FAMOUS ARMSTRONG 
MEDAL, awarded posthumously to 
the late Stuart Ballantine at the 38th 
anniversary banquet of the Radio Club 
of America last December, was pre- 
sented a few weeks ago to Mrs. Bal- 
lantine by Major E. H. Armstrong at 
her home in Boonton, N.J. 

The medal was awarded to Mr. Bal- 
lantine for his outstanding contribu- 
tions to the art, which included the 

Sensational Values! 
AGAIN OFFERED BY POPULAR REQUEST 

SHIELDED WIRE 
HOOKUP WIRE 
We are overstocked on the following wire 
items and are offering them, while limited 
quantities last, at ridiculously low prices. 

20 Ga. SHIELDED WIRE 
Flexible, stranded conductor over which is 
a plastic and lacquered cotton braid in- 
sulation, closely woven tinned copper 
braid overall. 
250 ft. coil $2.50 

18 Ga. SOLID PUSHBACK WIRE 
Solid tinned copper conductor with Cel- 
anese wrap and lacquered rayon braid 
overall. In yellow only, highest quality. 
500 ft. spool $2.00 

20 Ga. SOLID ENAMELED 
PUSHBACK WIRE 

Has cotton wrap and waxed cotton braid 
overall, suitable for outdoor use and other 
hard service work. Sold as single con- 
ductor, twisted pair, or 3 conductors 
twisted. An exceptional value. Stock up 
now! 
1,000 ft. spool, I conductor $3.00 
1,000 ft. spool, 2 conductor 5.95 
1,000 ft. spool, 3 conductor 8.75 

We carry in stock for immediate delivery 
many types of wire and cable in gauges 
of from 23 to 2, in addition to various 
types of multi- conductor cable for many 
uses. 
See your load jobber or order direct. 

COLUMBIA,WIRE & SUPPLY C0.1 
5734 ELSTON AVE. -..f 

CHICAGO 30. ILLINOIS 

Below Wholesale Cost ! ! 

WESTERN ELECTRIC 
tRND NEW 

12495 

31 

35 - 
will Sandleíup to 55 

A sen- 
sational 

buy in qual- 
ty Reflex 
Speakers. 
Blasting and 
blaring com- 
pletely elim- 
mated by a 
heavy gauge 
metal main 

trumpet section. The West- 
ern Electric driver unit, rated 
at 35 watts will handle 55 

watts safely without blasting. A 
new plastic diaphragm replaces 
the standard metal type and is 

unconditionally impervious to climatic 
changes and free from atmospheric 
corrosion. Minimum power - Maxi- 
mum coverage, reduces cost of in- 
stallation. 

Full frequency response driver unit 
complete with projector. 
Excellent for concessions. ball parks, 
mobile, P.A. Work. 

BRAND NEW 

WESTERN 
ELECTRIC 

35 Watt Driver Unif 
FULL 

FREQUENCY 
RESPONSE 

Orig. Gov't Cost $40.00 
8 Ohm Voice Coil 

Will Handle 
Up To 55 Watts 

Built to the highest standards of electrical and 
mechanical tolerances to insure peak efficiency and 
perfect alignment for greater efficiency. A break- 
down proof diaphram of plastic replaces the old 
metal type. Completely impervious to climatic 
changes and corrosion. 
The most rugged unit ever built, shock- 
proof construction, can be used as 
Tweeter with your Woofer or as a driver 
with your own projector outdoors or 
indoors. 

Ie Lots of 10- $49.50 
20% Deposit with order -Balance C.O.D. 

MANUEL KLEIN 
74 Corflandt St. New York 7, N. Y. 

$595 
Each 
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INDUSTRIALS! EXPERIMENTERS! Look at these EXCLUSIVE "G &G" BUYS! 
TERRIFIC VALUE! 

24 -VOLT STORAGE BATTERY, JUST ARRIVED 

TUBES 
thousands 

of 
them! 

Famous Makes Boxed and Bulk Rock -Bottom Prices 

SPECIAL! SPERTI R -F Vacuum Switch 
Famed Collins Xmtr Antenna 
Switch. 9200 peak volts. 8 am- 
peres. BRAND NEW! 
Only $1.69 
125117 
OAKS .... 
35L8 .... 
1251(7 
12517 
6C4 
ILA6 .... 
1LC6 ... ILN5 .... 
9002 ... 
607 

174 
305 
11X4 .... 
954 
955 
1447 .... 
8507 .... 
ILDS .... 
1626 .... 
9006 .... 
65L7 .... 
65N7 .... 
837 

...$0.40 
.60 
.45 ... .45 .... .50 
.40 
.70 
.68 
.65 
.43 

1.10 
.60 
.60 
.65 
.60 
.45 
.50 
.50 
.50 
.65 
.35 
.45 
.60 
.60 
.85 

6J5 /GT 
ST4 
6W7 /13 
2526/11 
2051 .... 
VR -ISO 
BALS .... 
643 
6V6 /GT 
12547 
6405 .... 
64C7 
VR -305 
6ÁG7 .... 
INS 
12H6 ... 
5V4 /G 
1246 .... 
5018 
3525 .... 
7A7 
7Q7 
7Y4 
3574 .... 
14Q7 .... 

...50.40 
.72 
.75 
.45 
.45 ... .65 
.66 
.83 .. .55 
.55 
.62 .. .68 
.68 
.85 
.60 
.40 ... .72 
.38 
.55 
.45 
.40 
.48 
.48 
.48 
.52 

1406 ..$0.52 
7B6 .55 
6X6 /GT .40 2X2. 879 .50 
6507 .65 
7F7 .65 
35W4 .45 
5005 .59 5U4/0 .55 
6116 .50 
IRS .65 
667 .50 
688 .65 
45Z5 .50 
14J7 .60 
8011 .65 6L6 /0A .85 
7C5 .65 
121(8 SS 1266/ .55 7 
024 .65 

I.10 
78 .50 
77 .50 
6.16 .60 

Smash Values in 
Radio Receivers! 

Brand New Used 
BC-453 $17.95 $10.95 
BC-454 7.95 5.95 
BC-455 8.95 7.95 
BC-457 8.95 6.95 
BC-458 7.95 6.95 
BC-456 3.95 2.95 

AC -DC TEST SET 
BRAND NEW, In metal car- 
rying case. Fine for testing 
condensers, resistors, chokes, 
short and open circuits, com- 
plete with Instruction book. 
WONDERFUL BUY! 

only 54.25 
U. S. Army 

Field Phone Set 

EE -8 
Leather case, with hand- 
set, generator, ringer, etc. 
Requires 2 flashlight 
cells. Wonderful 
value! 
Good 

$ Used ea 8.5 O 

DC AMMETER 
0 -1 5 Amps 

A terrific buy! 339' easy 
reading scale. 75 divisions. 
Black plastic case 434x 
5 %x2 %'. Rubber cov- 
ered test clip leads plus 
black metal carrying case 
with hinged cover. Brand 
New. Wonderful for auto- motive, battery charging, géneral test work. 

Value $25. 
All yours for only 

s 3.99 
McElroy 

Automatic 
KEYER 

For Xmtr keying or code practice. Has photo- 
cell and sensitive relay. Variable speed motor, 
110V AC or DC. Complete with 2 -117Z6 
and 1 -117L7 tubes, 
your cost $14.95 

CATHODE RAY TUBE BUYS! 

Ail Brand New in 
Original Cartons 

5BP1 Lots of 4, each $1.79 
5BP4 Lots of 4, each 3.95 3FP7 Lots of 4, each 1.49 
304TL Eimac, each 1.95 
GE -211 Each 122 
826 Earl) . .69 

BRAND NEW 
GE THYRATRON FG -105 

MERCURY RECTIFIER 
Sensational Value! 

INDIVIDUALLY BOXED 
in factory sealed cartons. 

List Price $40.00 
Your Cost 

$119 
5 While they 

last 
each 

rube of a hundred uses! One of 
the best ever designed for con- 
tinuous service and welder con- 
trol service. Selling at far below 
the usual price, the FG -105 has 
a wide variety of industrial, 
commerical, and domestic ap- 

plications. Tetrode type, indirectly heated 
cathode. 10000 V peak, 10000 V peak inverse. 
Av. max. current: 6.4 amps on continuous serv- 
ice; 2.4 to 4 amps on welder control service. 
STOCK UP! SAVE PLENTY ! ORDER NOW ! 

HANDSET 

BC -645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 

2 

BRAND NEW! 

$995 

FOR 

The electronic equipment 
that saved many lives in 
the war. Set can be mod- 
ified to use for 2 -way 
communication, voice or 
code, on following bands: 
ham band 420 -450 mc, 
citizens radio 460 -470 
me, fixed and mobile 
450-460 me, television 
experimental 470 -500 
me. 15 tubes (tubes 
alone worth more than 
sale price!): 4 - 7F7, 
4-7H7, 2 -7E6, 2-6F6, 
2-955 and 1- WE316A. 

$i 950 Now covers 460 to 490 
mc. Brand new BC -tì45 
with tubes, less power 

supply in factory carton. Shipping weight 25 lbs. 
PE -101C DYNAMOTOR for 
above BC -645 $2.95 
UHF ANTENNA ASSY. for 
above BC -645 

October, 19-11I 

$2.45 

Cradle -type handset with 
butterfly switch, unbreak- 
able black plastic, 4-ft. 3 
wire cable, BRAND NEW, 
individually S 
packed, each... 3.2 5 

HANDMIKE T -17 
Shure model T -17 mike 
200 -ohm carbon single 
liutton, with press-to- 
talk switch, 5-ft. rubber 
cord and plug. BRAND 
NEW, individually packed, S 
lots of 3, each 1 . 19 

HEADPHONES -All grand Now! 
Individually packed, complete with phone plug. HS-33 600 ohms, in lots of 3, each 52.95 HS-23 2000 ohms, in lots of 3, each 2.25 
145-30, With earplugs. .99 

BEEDE DC METER, new, black bakelite 
case, 3" round 0-100(1 DC Ma. Special ....$1.95 

UANTITY PRICES 

I 

Inquiries welcomed from institutions, 
wholesalers, dealers, arge users .... Phone, 
write, wire for quantity prices. 

Please include 25% Deposit with order - Balance 
C.O.D. MINIMUM ORDER $3.00. All Shipments 
F.O.B. Our Warehouse N.Y.C. 

GENUINE MAJESTIC 

RADIO PARTS SERVICE 

53 YESEY STREET NEW YORK 7, N.Y. 

1 

BRAND NEW! 

17 AMP. HRS. 

Dade by Delco. 12 cells, 
ieavy duty, very rugged. 
;hipped dry, uses standard 
ulphuric acid electrolyte. 

vLIY OPECIAL $16.95 

SPECIAL! 24 VOLT 
DELCO 12 -CELL STORAGE BATTERY 

11 ampere -hours. Only a few x14.9 5 left at. 

WILLARD 2 -VOLT 
STORAGE BATTERY 

20 Ampere -Hours 

Exact replacement for GE 
portables -brand Si 9 S new. Each. 

WILLARD 6 -VOLT 
STORAGE BATTERY 

27 Ampere -Hours 
3-cell battery, transparent 
plastic ease, very S 
specially priced. 5 e 5 

1 -QUART BOTTLE BATTERY ELECTROLYTE 

Made by Willard, for above storage batteries. 
1 qt. sufficient for two 2 -volt cells. Hermeti- 
cally sealed. SPECIAL. $1.25 per qt. bottle 
7 -PRONG 2 -VOLT RADIO VIBRATOR for 
Portable and Farm Sets Replace- S 
ment for GE LB 530 1.65 

GOULD 6 -VOLT 
STORAGE BATTERY 

Navy Standard, Black Rub- 
ber Case. BRAND NEW. 
15 Amp. Hour S q A n Rating....... .. d 7 7 

WILLARD 6 -VOLT 
STORAGE BATTERY 

Similar to above but in transparent S plastic case. Real value at 

Last Minute Specials! 
G -E Tungar Battery Charger 
BRAND NEW: 

5 Amperes -Famous 
General Electric 
Tungar Charger. For 
all automobile and 
radio storage batter- 
ies. Complete with 6 
amp. tungar bulb and 
one extra spare tun - 
gar bulb. 

Only .s16.50 
BIAS METER 
BRAND NEW 

Excellent for measur!0v 
DC voltages, bias voltages, 
or checking polarity of DC voltages. Designed original- 
ly for telephone and tele- type voltage measurements. 
With adaptor plug, sche- 
matic, metal carrying case. atterles not needed for 
operation. 55.95 Y er cost, only 

FREQUENCY 
METER 

CABINET 
For BC -221 
Series freq. me- ters. BRAND 
NEW! 3 com- 
partments. Mas- 
sively built. 144§ 
x10fxlee. Value 
120.000. Complete 
with canvas cov- 
er for both ends. 
Yours 

Z> $3.95 
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ÓTE: No damage can result 
to she transformer as long os these 
electrodes are used with same care 
exercised with the use of any 
other wire or electrode. 

Heatuig Time 9 Seconds Guaranteed 6 Months 

Now better than ever, with newly 
designed longer neck to reach more 
tight spots. Amazing variety of uses for 
long period of time without breaking 
or "eating through ". Sufficient heat 
generated to handle average solder- 
ing needs...eliminates need for 
heavier irons. Each electrode guar- 
anteed for six months, except against 
misuse or breakage caused by care- 
lessness. 

Soldering iron tip (chrome plated to 
prevent heat loss) 

654 each 

At dealers and job- 
bers from coast to coast 

CALPERRY 
CORPORATION 

62 Franklin Street 
East Orange, N. J. 

Sharp, Clear Television Reception 

at 100 MILES AND OVER 

126 
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You can be assured of the finest 

television reception at more than 

double the normal range with a 

Workshop 6- element Super High - 

Gain Antenna. Weak, remote 
"signals" come in strong and steady 

to produce pictures sharp in detail 

and contrast. This antenna is actually 

opening up new television areas. 

List Price $45.00 
Write for 

Television Antenna Catalog 

THE WORKSHOP ASSOCIATES INCORPORATED 
62 Needham Street, Newton Highlands 61, Mass. 

MI MR IN 

development of the loop compass and 
radio direction finder during World 
War I, development of negative feed- 
back and automatic volume control, 
invention of the throat microphone, 
development of new microphone tech- 
niques and high -fidelity reproduction 
methods. 

RAY DAVIS HELL, director of tele- 
vision research at the RCA Labs in 
Princeton, New Jersey, has been 
named as the 1948 winner of the 
Stuart Ballantine Medal of The Frank- 
lin Institute, Philadelphia, Pa., "in 
consideration of his outstanding pio- 
neer work in television, adaptation of 
this means of communication to mili- 
tary needs and for his inventive 
contributions and leadership in the 
development of color television." 

The National Association of Manu- 
facturers honored Mr. Kell in 1940 for 
his work in television with their Mod- 
em Pioneer Award, and in 1947 the 
IRE tendered a Fellowship Award to 
Mr. Kell for his advanced develop- 
ments in television. 

Congratulations, RDK, for honors 
well earned! 

THIRTY -THOUSAND radio dealers 
will be asked to participate in a co- 
operative community advertising pro- 
gram during National Radio Week, 
November 14 to 20, to focus attention 
on radio broadcasting's 28th birthday. 

Copy, which will stress the technical 
advancements in today's receivers, the 
variety and excellence of current pro- 
grams and the availability of sets "for 
every room" and "for everyone," will 
be made available to all daily and 
weekly newspapers, with the sugges- 
tion that they solicit all dealers to 
sponsor the ads jointly. Spot an- 
nouncements and program scripts will 
also be submitted to stations for 
dealer- station sponsorship. 

A "Voice of Democracy" speaking 
contest will be another feature of the 
special week. The contest for high 
school students will be directed locally 
in each community by chapters of the 
U.S. Junior Chamber of Commerce, 
with the aid of local broadcasters and 
dealers. Four national winners will 
be selected following local and state 
elimination contests and be brought to 
Washington by RMA and NAB to re- 
ceive college or university scholar- 
ships. Dealers will be asked to donate 
receivers to the high schools which 
produce the boy or girl chosen as the 
"Voice of Democracy" for each partici- 
pating city or town. 

THE STRIKING ADVANCEMENTS VANCEMENTS 
MADE IN RAILROAD radio were 
effectively demonstrated during a re- 
cent test run on the Erie road between 
Marion, Ohio and Meadville, Pa. Utiliz- 
ing a four -way system, train crews 
were able to establish locomotive to 
caboose contact, locomotive or caboose 
communications with way stations, 
communication between trains within 
the radio range, and communication 
between way stations. One of the 
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highlights of the test was a series of 
conversations held while the trains 
were speeding at 50 miles an hour. 

At present, the radio link covers a 
315 -mile range between Marion and 
Salamanca, New York, with fourteen 
transmitters in operation. Extension 
to Jersey City is planned soon, and this 
will be followed by a terminal in Chi- 
cago. Another milestone in radio 
progress. L W. 

NOVEL AD IDEA PAYS OFF 
BY MARK McMILLIN 

A 
NOVEL advertising idea, originated 
by Ed Heil, manager of Ed Heil 

Electrical Appliance Company, boosted 
sales more than 150 per -cent over a 
period of six weeks and had the resi- 
dents of San Bernardino, California, 
guessing. 

One week Mr. Heil inserted this ad in 
a "box" in the local newspapers: "Ma- 
bel, why did you leave me? Please come 
home. I promise to be good to you - 
Harry." 

After the first appearance of this 
unique ad the local newspapers were 
flooded with calls from subscribers who 
wanted the inside dope on who the par- 
ties in this little domestic tragedy were. 

The following week, another ad, 
signed "Harry" begged "Mabel" to tell 
him what he could do to persuade her 
to return home. After five ads on the 
same theme, in the final one "Harry" 
promised to buy "Mabel" a new set of 
electrical appliances at Ed Heil's. 

This new twist to the old advertising 
"come -on" paid off handsomely. Mr. 
Heil had first intended to keep the ads 
running indefinitely but, as he puts it, 
"The pressure was too much." How- 
ever, after he builds up his depleted 
stock, Mr. Heil may again undertake 
more of the "stunt" type of advertis- 
ing. In the meantime, he advertises 
consistently in the local papers to keep 
his company's name firmly entrenched 
in the customers' minds. 30 

Motorola, Inc.'s new "Handie- Talkie " unit, 
a frequency modulated portable two -way 
radio. During the ARRL Convention held in 
Milwaukee, Sales Manager Gene Goebel, 
W9ESG, flew over convention headquarters in 
his own Stinson and maintained "Handie- 
Talkie" contact from plane to headquarters. 

October, 1948 

ONLY $895 IS THE COST! 
for the SENSATIONAL -NEW- IMPROVED 

10 INCH 

TELEVISION KIT 
less tubes 

Complete with 13 channel tuner, all parts and easy 
step -by -step following instructions and schematics. 

ss 9, 5 0 less tubes 
Kit complete with all tubes $149.50 

Cost of cabinet $25.00 
Using the new 13 CHANNEL TUNER which is prewired 
and factory aligned for the entire television spectrum. The 
kit builder merely Installs this unit into his chassis and 
makes three connections. Contains an R.F. stage, oscillator 
and mixer. It Is extremely small and compact. Using new 
I.F. coils which provide maximum gain and picture defini- 
tion. Sound reception is high quality F.M. for complete 
listening pleasure. 
SAME TELEVISION KIT -7 INCH, complete less 

tubes $59.50; complete with all tubes $99.50 

The New 
MODEL B -45 

Battery 
Operated 
SIGNAL 

GENERATOR 
for servicing AM, 
FM and Television 
Receivers. R.F. fre- 
quencies from 150 
Kilocycles to 50 
Megacycles (150 
Ke. to 12.5 Mc. on Fundamentals and from 11 Me. 
to 50 Mc. on Harmonics). Complete with shielded 
test lead, self- contained batteries 1 
and instructions. Net $ A / 7 

The MODEL 689 -IF 
WESTON OHMMETER 

A convenient pocket size ohm- 
meter for checking circuits by 
the resistance and continuity 
method. The energy for the 
resistance readings is supplied 
by a self- contained 1.5 volt 
No. 2 standard large flashlight 
cell. Built to meet U. S. Army 
Requirements for Accuracy 
and Durability! 
This Ohmmeter also has a 
double range 0 -10 and 0 -1000 
ohms for the accurate meas- 

urement of i ii resistance val- 
ues. Model 680 -IF comes com- 
plete with operating instruc- 
tions, test leads and LEATH- 
ER CARRYING CASE. List 
Price 

price 
e.50. $ 14 85 Our 

ur 
price e 

The New MODEL I I 1 

AC -DC QUALITY 
MULTITESTER 

A new pocket -size volt - 
ohm-milliammeter with 
features never before 
available in an instru- 
ment of this size and 
price. 
DC Voltmeter: 0.5- 50 -250- 
500 -2500 volts. AC Volt- 
meter: 0 -10 -100- 500 -1000 
volts. Output Voltmeter: 
0 -10- 100 -500 -1000 volts. 
DC Milliammeter: 0-1- 

10-100 milliamperes. DC Amperes: 0-1 -10 amperes. 
-Ohmmeter: 0-.500-100,000 ohms; 0-1 megohm. 
Decibel Meter: -8 to +55 db. The scale is cali- 
brated for line of 500 ohms impedance. For other 
impedances correction charts are supplied. 
Model 111P, in portable case (not illustrated) in- 
cluding testing leads and complete instructions 
$19.85. Model 111A, open face, as p 

V shown, complete with instructions.. V 

The New TEST -CRAFT 

MODEL TC -50 
TUBE AND 

SET TESTER 
A complete labora- 
tory, all purpose test - 
nstrument, this ver- 
stile combination 
ube and set tester 

will accurately test 
all up-to -date de- 
signed tubes. The 
multi -meter section 
affords many neces- 
sary measurements 
for everyday serv- 
ice work. 
Model TC -50 Tube 

and Set renter operates on 90 -120 Volts 60 cycles A.C. 
Housed in a sturdy beautiful portable, hand- rubbed 
cabinet. Complete with test leads, tube charts and all 
detailed, operating instructions. 
Size 8'x10Wx5'. NET $39.50 

The New Model TC -48 TEST -CRAFT 

COMBINATION TEST SPEAKER 
A new combination test speaker, plus resistor sub - 
stitutor, plus condenser substitutor, plus resistor 
tester, plus condenser!tester, plus output indicator. 
Substitute voice, call, output transformer and field 
permits testing of set speaker for shorts and opens. 
Field impedances 500, 1000, 1500 

e $2% 50 and 2500 ohms. Net Price 

New Model 670 
SUPERIOR 

SUPER -METER 

A Combination 
VOLT -OHM- 
MILLIAMME- 
TERp1usCAPAC- 
ITY REA C- 
TANCE INDUC- 
TANCE and DE- 
CIBEL MEA - 
SUREMENTS. 

Includes a special GOOD -BAD scale for 
checking the quality of electrolytic con- 
densers at a test potential of 150 volts. 
Complete with test leads 
and operating instructions. $2 8.40 

ORDERS FILLED SAME DAY RECEIVED! SEND FOR FREE CATALOG 

Ìf1' UGpii ELECTRONIC & INSTRUMENT CO. 

Dept. RN-10, 42 WARREN STREET New York 7, N. Y., U. S. A. 
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PHOTOFLASH and 2 Lamps 
PHOTOFLASH KIT AIRCORPS 1503 NEW. 
Contains Power Supply, RECTIFIERS & CON- 
DENSERS 50 mfd. TRANSFORMERS-& Relay. 
2 STROBO -LAMPS 12 million lumens light 
outpt. l5 to 30000 flashes & Reflectrs, for COLOR 
& BW film. READY for use on I2VDC. In 
addition KIT INCLUDES INSTRUCTIONS & 
PARTS to convert to I ISVAC. SPECIAL "TAB" 
BUY $59.95 
1503 SET plus six 2V (12V) S Batys 69.95 
PHOTOFLASH 1503 & BATY PACK for 115 
VAC/ I2VDC operation READY to WORK.$119 
PHOTOFLASH LAMPS & REFL $10.95, 

2 for $21.00 
Flash Condensers 8mfd /660VAC /3000Vint. 3.95 
15mfd /2000Vint $4.50; 16mfd /3000Vint 7.95 
25mfd /2000Vint $7.95; 4X8mfd /3000Vint 11.95 
I6mm /PAN /50 Film GSAP Camera 

3 for $1; 54 for $8.98 
16mm/PAN Film GSAP Camera 

3 flr $1; IO for $1.98 

Transformers 115 V /60 Cy. Input 
7500V or 15000V'DOUBLER /35ma $15.95 
10800VCT or 21000V'DOUBLER /95ma 19.95 
640VCT &1250V/250ma $4.95 @ 2 for 8.95 
500VCT /60ma, 6.3V /4A HmtcllyCased ... 1.29 
1100VCT/212ma $5.95; 10V /8A /12KV 6.95 
5V /I 15Amp $10.95; 2.5V /IOA /10KV 3.95 
220 to 440V- or -I10 to 220V /250Watt 4.95 
880VCT/ 125ma.6.3V/2A,6.3V/3A &5V /3A 

delivers 250ma on hiV 4.45 
5V /60Amp KENYON HV insltd 6.95 
840V CT/ I I0ma,540VCT /21 ma,5V /3A,5V /3A 

&6.3V /IA, 6.3V /.6A USN Csd 2Xsaftey 
factor 4.95 

2.5V /40Amp GE InsItn 25KV 7.95 
6800V or V.C.T /IAmp /I7KVinsItn,208to251 V 81.00 
3400V or V.C.T /IAmp /I7KVinsltn. 107to126V 81.00 
115 or 230V /IOAmp /2KW TRANSFORMER 19.55 
115 or 230V /8Amp /l.8KW AUTOTRANSF 16.95 
5V /6.5Amp /36KV InsItn & socket UX 6.95 
7.5VCT/6.5A, 6.3VCT /3A 3.75 
700VCT /150ma.IOV /3.25A, 2.5V /IOA & 

6.3VCT /2A,5V /3A, HV insltd CASED 5.95 
I IOOVCT /150ma, 6.3V /3A,5V /3A HV ins 4.50 
IOV /8A /12KV or 2x5V /8A /I2KV ins 6.95 
I000VCT/ ISOma,300Vbias,6.3V /5A,5V /3A& 

2x6.3 V /.65A.6.3V / I.25ACSD50.800eys& 
pri taps 0.80- 115VAC Hmt sealed 4.50 

7.5V /12A /H V$4.95; 4x6.3V/4A&3x5V/4A 4.50 
IOVCT /1OA /220VIn or 5VCT /10A /I10Vin 4.95 
5VCT /20A //22OVin or 2.5VCT /20A /110Vin 5.95 
I O V CT / I OA,12 V CT /.7A,3x6 V/ I A,2x6V /2A 7.95 
3x5V/3A,2.5V/ I.75A,6.4V /12A,6.4V /IOA 4.95 
1200VCT /300ma $4.50 @ Two for 9.98 
3200VCT /200ma & 780VCT, 12VCT /.5A... 12.95 
700 VCT/ 120m a. l 15 V / 100ma.6.3 V /2A& 

6.3V /2A,5V /2A CASED HVinsltd 3.25 
Universal Vibrator Transi 6,I2,24.115VDC& 

I I5 &230V AC /50.60cy,420V CT /85m a. 
63V /3A 2.49 

501,N/3A$10@ 2for$19: 7.5V/24A/220Vin 3.95 
2240VCT/500ma, Pri105to250V /50 -60cy 

Inpt &2.5V/ 10A. 12V/4.5A, 19V/2.5A $24.95 
00 

250@VCT /66ma.6.3V /1.5A Small 
2 for 41.49 

CHOKES 
13.5Hy /I Amp /42ohm /17K V insl $72.00 
15- 29Hy /I50ma Swinging Cased 2.95 
I2Hy /300ma $3.95; 3Hy /40ma .......3 for 1.00 
I5Hy /400ma or 2OHy /300ma /I2KV ins 7.95 
8Hy /150ma new UTC crckd Bklte T'Bd 2 for 2.25 
50Hy /125ma Csd 1.95 
8Hy /10Oma /51.10: I2Hy /275ma 3.29 

Blowers -Cool That Tube! 
(A) Impeller 100CFM /28VACDC $ 4.95 
(A) Impeller 100CFM /I2VACDC 4.95 
(B) TURBINE 250CFM /28VACDC & 

XFORMER 115VAC /oprtn 10.95 
(C) TURBINE 40CFM /28VACDC. 4500' 

per min. mean velcty 3.25 
TURBINE 125CFM /II5VAC 8.95 
BLOWER TRANSF for II5VAC.. 1.69 

$3 Min. F.O.B. N.Y.C. Add Post. and 
25% deposit. Money back "TAB" 
Guarantee. 

"TAB," Dept. 10 -RN, 6 Church St. 
New York 6, N. Y., U. S. A. 

Corner of Church & Liberty Sts. 
Room 200 

NEW RECEIVERS 
for Fall Market 

PHILCO'S "LP" COMBINATION 
Five of the new Philco radios being 

introduced in the company's 1949 line 
incorporate the new balanced repro- 

ducer to play the new Columbia (long 
playing) Microgroove records, as well 
as regular type recordings. 

The top of the line, the Model 1615, 
is a deluxe console combination housed 
in a mahogany cabinet. It is equipped 
to play both the new LP records and 
standard units, having a double tone 
arm, two speed motor, and improved 
automatic record changer. The com- 
pany's "Scratch Eliminator" has been 
included in the design. The Model 
1615 has 10 tubes and one rectifier and 
provides reception of standard broad- 
casts as well as the full FM -band. 

Full details on the 1949 line of re- 
ceivers may be secured from Philco 
Corporation, Philadelphia, Pennsyl- 
vania. 

ITI'S 20 INCH VIDEO 
Industrial Television Inc. of New 

York has begun production on a new . 

20 inch "Teleceiver" which combines 
the exclusive features of the com- 
pany's earlier models as well as offer- 
ing several new advantages and im- 
provements. . 

The new model, known as the 
Essex -20, will replace the company's 
model IT -1R, the earlier 20 inch re- 
ceiver. The new receiver, in common 
with all units in the "Essex" line, 
features remote control and multiple 
screen operation. The set has an all - 
plastic mask which has been optically 
designed to reduce glare and prevent 
reflection. 

Of interest to servicemen is the de- 
sign of the metal cabinet which is 
assembled by the use of patented fas- 
teners which greatly reduces the time 
required to disassemble the cabinet for 
servicing. All high -voltage circuits are 
contained in the picture unit so that 

no high voltage cables are required 
between the picture units and the re- 
mote control units. All controls on 
the picture unit are factory set and 
not exposed. 

For full details on the Essex -20 and 
other receivers in the company's line 
of receivers for commercial and public 
installation write Industrial Televi- 
sion Inc., 359 Lexington Avenue, Clif- 
ton, New Jersey. 

BED LAMP -RADIO 
For those who like to read in bed 

and listen to the radio at the same 
time Mitchell Manufacturing Company 
of Chicago has introduced a combina- 
tion bed lamp and radio known as 
"The Lullaby." 

Housed in a molded bakelite cabinet, 
the radio has five tubes and a built -in 
"Air Magnate" which eliminates the 
need for aerial or g r o u n d wires. 
The set operates on either a.c or d.c. 
The bed lamp consists of a tubular 
type lamp and frosted curve lens for 
maximum glareless light. The lamp 
and radio operate separately or to- 
gether, as desired. 

The unit, which has adjustable 
brackets to fit any type of bed, meas- 
ures 9% x 5% x 7 inches and weighs 9 
pounds. 

f .44.4 

Mitchell Manufacturing Company, 
2525 Clybourn Avenue, Chicago 14, Il- 
linois, will supply prices and further 
details on request. 

NEW WESTINGHOUSE SETS 
Westinghouse Electric Corporation 

has added seven new radio models in 
ten cabinet variations to its current 
radio line of home receivers. 

The new additions to the line in- 
clude an AM table model, a table 
model equipped for AM -FM reception, 
a lightweight portable, and four AM- 
FM phonograph console combinations. 

Additional information on the Mod- 
els 187, 191, 190 and 186 consoles, the 
Model 185 portable, the Model 204 
table model AM -FM receiver, and the 
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11. 

UBES 
NAME BRANDS ONLY - NOT WAR SURPLUS 

R.C.A., SYLVANIA, KEN -RAD, HYTRON, PHIL CO, RAYTHEON, ETC; 

INDIVIDUALLY - 

CARTONED 

Ì 0Y4 $2.40 

QZ4G 1.19 
A3 1.10 
A4P 1.95 
A5GT .90 

Á7GT 1.69 
B3GT/8016 1.60 
B4P 1.95 
B525S 1.60 
C5GT 1.10 
C6 1.60 
C7G 1.60 
D5GP 1.45 
D7G 1.60 
D8 GT 1.95 
E5GP 1.95 
E7G 1.95 
F4 ._ 
F5G 1.33 
F6 1.95 
F7G 1.95 
G4 GT 1.33 
G5G 1.33 
G6GT I.'3 
H4G 1.10 
H5GT .83 
H6G 1.60 
.15G 1.33 
JOG 1.33 
J6GT 1.33 
L4 1.00 
LA4 1.33 
LA6 1.33 
LB4 1.33 
LC5 1.33 
L6 33 
LD5 1.33 
LE3 1.33 
CH4 1.33 

Ñ5GT 1. 
P5GT 1.10 
Q5GT 1.33 
R5 1.00 
84 1.20 
85 
14 1.00 
T5GT 1.33 
U4 1.00 
U5 .90 
V 1.10 

2Á4G 1.68 
2A5 1.10 
2A6 1.33 
2A7 1.33 
287 .. 1.33 
2E5 1.10 

L 3A8 2.40 

3L F4 1.33 
304 

5GT 1.20 
3S4 1.00 
3V4 

1 5 

5V4G 1.20 
5W4 1.33 
5X4G .90 
5Y3GT .53 
5Y4G .75 
5Z3 .90 

6A3 .33 
6A4/LA .60 
6A6 .33 
6A7 .00 
6A8 .00 
6A8G .00 
6A8GT .00 

6AB7%Ì 53 .60 

6ÁC7/1852 .45 
6AD7G .60 
6AF6G .33 
6AG5 .33 
6A K6 .20 

6A L7 .33 

6áQS .99 
6AQ7 .10 

6AS5 .0Ó 
6AT6 .75 
6A U6 . .00 
6AV6 .75 
6B4G .33 

6B6G .Ì0 
6B7 .60 

6B88 .68 
6BA6 .90 
6BA7 .20 
68E6 .90 

.83 
68 G6G 2.40 
6E1116 1.00 
6616 1.00 
6C4 

.83 
6C5GT .75 
6C6 1.00 
6C8G . 1.60 
6D6 .83 
6D8G 1.60 
6E5 1.10 
6F5 .83 

6F5GT .83 
6F6 1.00 
6F6G .83 
6F6GT .75 
6F7 1.60 

6G6G 1.33 
6116 .83 
6H6GT .83 
6J5 .75 
6J5GT .75 
616 1.45 

6J7G 1.99 
6J7GT 1.00 
618G 1.33 

6K6GT 
1.10 

6K7 .83 
6K7G .83 
6K7GT .83 
6K8 1.20 

6L5G 1.33 
6L6 1.78 
6L6G 1.45 
6L7 1.20 
6L7G 1.20 
6N6 1.95 
6N 1.20 

7 6NGT 1.20 
6P5GT 1.10 

6Q7G 1.98 
607GT .90 

6R7GT 
1 

.90 

6S7G 1.60 
6S8GT 1.20 
6SA7 .83 

6SB7YT 1.20 
6SC7 1.00 

6SF5GT .90 
6SF7 1.00 
6SG7 1.00 
6SH7 1.10 
63.17 

7GT .75 
6SK7 .83 
6S7GT .83 

1.20 
6SN7GT 1.10 

7 75 
6SQ7GT .75 
6SR7 .90 
6SS7 .90 
6ST7 1.33 

Z 1.10 
1.60 
1.00 

6U7G .90 
6V6 1.60 

6W7G 1.33 
6X4 .75 
6 X5 
6X5GT 1.75 
6Y6G 1.20 
627 

1.16 
7A4/XXL .90 
7A5 .90 
7A6 .90 
7A7 .90 
7A8 .90 
7AB7 1.33 
7A F7 .90 
7AG7 1.10 
7A H7 1.10 
764 .90 
7B5 .90 
7B6 .90 
7B7 .90 
7B8 .90 
7C5 .90 
7C6 .90 
7C7 .90 
7E6 .90 
7E7 1.10 
7F7 1.10 
7F8 1.33 
7G7/1232 1.33 

7177 1. 

7K7 1.33 
7L7 1.10 
7N 7 
7Q7 1.98 
7R7 1.10 
787 1.33 
7V7 1.33 
7W7 1.33 
7Y4 .90 
7X7/XXFM 1.33 
7Z4 .90 
IO 1.95 
12A7 1.60 

12ÁH7GT 1.33 
12AL5 1.00 
12AT6 .75 
12AT7 1.33 
12AU6 1.00 

CONTROLS! 
Type A -with SP switch. 11/4" 

shaft or longer. Standard controls. 
4,000 ohm 250.000 ohm 

39c 5,000 ohm 500,000 ohm Choice 10,000 ohm 1,000,000 ohm Any 10 $3 50 25,000 ohm 2,000,000 ohm for. 100,000 ohm 

12AU7 1.20 
12AV6 .75 

Ì2ÁX7 1.20 
12BA6 90 
126A7 1.20 
1213E6 .90 
12C8 1.60 
12 F5 GT 
12H6 
1215GT 
12J7GT 
12K7GT 
12K8 
12Q7GT 
12SA7 
I2SA7GT 
12SC7 
12SF5 
12SF7 
12SG7 
I2SH7 
12SJ7 

.90 

.75 
1.00 
.83 

1.20 
.90 

.83 
1.10 
.90 

1.00 
1.00 
1.10 
.83 

12S17GT .75 

12SK7GT .83 
12SL7GT 1.20 
12SN7GT 1.10 

12SQ7GT .75 

12SR7GT 1.98 
12Z3 1.33 
I4A4 1.33 
14A5 1.95 
14A7/12137 1.10 

, I4AF7/XXD 1.10 

14C7 1. 
14 E6 .90 
14E7 110 
14F7 1.10 
14H7 1.10 
14J7 1.33 
1487 1.33 

1497 1.19 
15 1.60 
19 1.60 
24A 1.10 

25 L6 1 8 
25L6GT .83 
25Z5 .75 
25Z6 1.10 
25Z6GT .68 
26 .90 
27 .75 

Type B -with 3. 8" shaft or longer. Standard con- 
trols. 

15 ohm 100.000 ohm 
150 ohm 250.000 ohm 
200 ohm 500,000 ohm 
300 ohm 1,000,000 ohm 
500 ohm 2.000.000 ohm 
750 ohm 4,000.000 ohm 

1.000 ohm 5.000/250.000 
5,000 ohm 15.000 /15.000 

10.000 ohm 25.000 /25,000 
so.coo ohm 20. DOO 300.000 

19c 
fors 10 $ I . 

/o 

IRVING JOSEPH 220 S. Halsted St., 
Chicago 6, III. 

30 1.00 
31 1.33 

32L7GT 1.68 
33 1.60 
34 1.60 
35/51 1.00 
35A5 .90 
35135 
35L6GT 1.83 
35W4 .63 
35Y4 .90 
35Z3 .90 
3524 G 
35Z5GT .63 

36 .. 1.33 
37 .90 
38 1 

39/44 1.33 
41 .. .83 
42 .83 
43 .83 
45 .83 
45Z3 .90 
45Z5GT .90 
46 1.33 
47 1.20 
49 1.33 
50 1.95 
50A5 1.10 

59L6GT 
1.00 

50 X6 
50Y6GT 1.98 
'3 1.33 
55 1.10 
56 .90 
57 1.00 
58 1.00 
59 1.78 
70L7GT 1.78 
71A 1.00 
75 .83 
76 .83 
77 .83 
78 .83 
79 1.33 
80 .58 
81 1.95 
82 1.33 
03 
83V 1.60 
84/6Z4 .90 
85 1.10 
897L7/M7GT 

1.78 
117N7GT 1.95 
117P7GT 1.95 
117Z3 .75 
11724 1.33 
117Z6GT 1.20 

RG8U AM PHENOL 
This may oe your last opportunity to buy 
at this low price. 

$ 2.85 per 100' min. order. 

25.00 per 1,000' Reel. 

TERMS: All items subject to 
prior sale. Prices sub- 

ject to change without notice. A 
25% deposit required on all C.O.D. 
orders. All shipments made F.O.B. 
Chicago, Illinois. 

t:,+..:. 
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THE FASTEST TV ANTENNA ASSEMBLY 

4s Si001f2le 

Ils Gfle011:019. 

401 21 MAe& 
Folded Dipole with Reflector 

Model QR304 

* The simplest - fastest - easiest antenna 
assembly on the market today! 

* Completely pre -assembled. 
* No special tools or knowledge required. 
* Cuts installation time to the bone. 

JFD Super -Beam Quik -Rig Antennas are 
available in a wide range of models to fit 
all requirements. Write for complete 
Quik -Rig catalog. 

Ask your jobber fo show you the new JFD Quik -Rig Antenna line. 

4109 FT. HAMILTON PARKWAY. BROOKLYN 19. N. Y. 

,1datec FL -33 PICKUP 
FOR COLUMBIA MICROGROOVE RECORDS 

Here is no mere version of what a pickup for use 
with Columbia Microgroove Records should be -but 
the actual playing arm designed to meet the precise 
requirements of Columbia's new recordings. This 
new Astatic Pickup is manufactured to meet the 
specifications by Columbia, to insure maximum qual- 
ity performance of the Columbia LP Microgroove 
Record. Available, then, in the Astatic FL -33 Pickup 
and LP -33 Crystal Replacement Cartridge , is the 
ultimate of Microgroove companion equipment . 

alone capable of getting the most out of LP Records. 

ALSO AVAILABLE is the LP -78 Cartridge that fits 
the FL Arm, but having a .003 " radius needle for 
playing 78 RPM Records. 

FL FILTER: For best performance 
with high quality speakers. Controls 
pickup response - Eliminates high fre- 
quency peak. 

LISTED IN RADIO INDUSTRY RED BOOK 

FEATURES 
OF ASTATIC'S 
FL -33 PICKUP 

1 Five - Gram Needle 
Pressure; 

2 2 
Permanent Sapphire 
Needle with .001" Tip 

Radius; 

3 
Approximately O n e- 
Half Volt Output; 

4 Frequency Rangé 30 
to 10,000 c.p.s.; 

5 
Novel Design a+ Base 
Eliminates Tone Arm 

Resonances and Assures 
Perfect Tracking; 

6 
6 LP -33 Cartridge, with 

replaceable, perma- 
nent sapphire needle. 

Asiatic Crystal Devices Manufactured 
Linder Brush Development Co. Patents 

CORPORATION 
C O N N E A U T . ON/0 

Model 188 AM receiver may be secured 
by writing the Home Radio Division, 
Westinghouse Electric Corporation, 
Sunbury, Pa. 

MAGNAVOX TELEVISION 
The Magnavox Company announced 

its entry into the television receiver 
field at a recent showing of new TV 
models in Chicago. 

The line features twelve models in 
a wide variety of furniture styles. The 

units incorporate the company's new 
picture system, the "Magnascope" 
which is said to result in better defini- 
tion and contrast even under strong 
daylight conditions, suppress flicker 
and snow effect, and eliminate glare. 

The new receivers have been de- 
signed to serve as companion pieces to 
the company's line of radio phono- 
graphs or as television units alone. 
One of the outstanding units in the 
line is the "Windsor Imperial" which 
has been designed as a breakfront 
bookcase receiver with a 121/2 inch 
" Magnascope" designed especially for 
this unit. The new model has an audi- 
torium -type speaker system, AM, FM, 
short -wave, and a wire recorder. 

The Magnavox Company, Fort 
Wayne, Indiana, will supply full details 
on the new television line to those re- 
questing this information from the 
company. 

BLONDE TABLE RADIO 
Radio Corporation of America has 

announced that the company's popular 
table model radio -phonograph combi- 
nation, the Model 77U, is now avail- 
able in blonde mahogany. 

The new receiver, like the walnut 
and mahogany veneer models, contains 
the largest speaker ever employed in 
a comparable RCA Victor instrument 
and has fifty per -cent more power out- 
put than is usual in such a set. 

The cabinet is styled in streamlined 
modern design with the cabinet front 
and side panels of solid mahogany. The 
cut -back lid is of mahogany stripe 
veneer. All controls for both the re- 
ceiver and the phonograph are incor- 
porated in two knobs on the outside of 
the cabinet. The set measures 101,2 x 
17% x 18 a4 inches and has six tubes 
and one rectifier. 

RADIO R TELEVISION NEWS 
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HIGH CAPACITY CONDENSERS 
10.000 mfd.-25 Wv7)C $6.95 
2x3500 mfd.-25 WVDC 3.45 
2500 mfd.-3 VDC .39 
3000 m01.-25WVDC 2.49 
2x1250 mfd.-10 VDC 1.25 
1000 mfd.-15 WV DC .99 
200 mfd.-35 VDC .59 
100 mfd.-50 WVDC .49 
4x10 mfd.-400 VDC .89 

FILTER CHOKES 

HI- VOLTAGE INSULATION 
8 by @ 550 ma $7.95 325 by @ 3 ma......$3.49 
8 by @ 300 ma 3.95 1 by @ 800 ma 14.95 
25 hy @ 160 ma 3.49 10 hy @ 250 ma 2.49 
12 hy @ 1M0 nia 2.25 10 hy ® 200 ma 1.98 
30 by @70ma 1.39 10/20 @ 85 ma 1.59 
05 by @ 15 amps... 7.95 15 hy @ 125 ma 1.49 

.1 by (â i amps 6.95 15 hy @ 100 ma 1.39 
4 by @ 600 nia 5.95 3 by @ 50 ma .29 
200 by @ 10 ma 3.49 30 by Dual @ 20 ma. 1.49 
COO hy @3ma 3.49 8/30 by @ 250 ma... 3.50 
065 hy @ 2.5A 2.49 10 hy (ni. 100 ma 1.29 

BC 454 
ARC 5 RECEIVER 

3 -6mc. Less Dynamotor 

P.A. COIL ASSEMBLY 
(BC459) 7 -9mc Var. link w /plate leads, 
caps, parasitic Suppressors A 
Brand New! each 29c 

1 K.W. POWER SUPPLY KIT 
2500 -0 -2500 Volts n, 500 MA 

or 
2000 -0 -2000 Volts (i 500 MA 

(oil -filled Xformer om CC61 3' .$39.95 
1- Swinging choke $14.95 
1- Smoothing choke 7.95 
1- Filament Xformer 9.95 
2 -2 Mfd. -3000 v. Condenser...ea. 3.45 
2 -872A Tubes. . ........... each 1.95 
2 -Plate Caps for 872A each .20 
2- Sockets for 872A each 1.19 
2 -hash filter chokes pr. .79 

All parts New! Reduced to $7950 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

INPUT OUTPUT 
up to 
up to 
up to 
up to 
up to 
up to 
up to 
up to 
up to 
up to 
up to 

18v AC 
18v AC 
18v AC 
18v AC 
18v AC 
18v AC 
18v AC 
36v AC 
36v AC 
36v AC 
36v AC 

up to 115v AC 
up to 115v AC 
up to 115v AC 
un to 115v AC 

up to 
up to 
up to 
up to 
up to 
up to 
up to 
up to 
up to 
up to 

12v DC .4 Amp. 
12v DC 1 Amp. 
12v DC 3 Amp. 
12v DC 5 Amp. 
12v DC 10 Amp. 
12v DC 15 Amp. 
12v DC 30 Amp. 
28v DC 1 Amp. 
28v DC 5 Amp. 
28v DC 10 Amp. 

up to 28v DC 15 Amp. 
up to 100v DC .25 Amp. 
up to 100v DC .6 Amp. 
up to 100v DC A Amp. 
up f,, 11th 1)C , .Arm. 

$0.98 
1.95 
3.45 
4.45 
7.45 
9.95 

14.95 
3.45 
7.45 

12.45 
18.95 
2.95 
6.95 

19.95 
12.95 

OIL CONDENSERS 

NATIONALLY ADVERTISED BRANDS 

All Ratings, D. C. 
2x.lmfd. 600v $0.35 lmfd. 2000v 50.95 

.25mfd. 600v .35 2mfd. 2000v 1.75 
.5mfd. 000v .35 4mfd. 2000v 3.75 
lmfd. 600v .35 ?mfd. 25007 3.98 
2mfd. 600v .35 15mfd. 2000v 4.95 
4mfd. 000v .60 2mfd. 2500v 2.49 
8mfd. 600v 1.10 .1mfd 2500v 1.25 

10mfd. 600v 1.15 .25mfd. 2500v 1.45 
3x.lmfd. 1000v .45 5mfd 2500v 1.75 

.25mfd. 1000v .45 .05mfd. 3000v 1.95 
lmfd. 1000v .60 .1mfd. 3000v 2.25 
2mfd. 1000v .70 .25mfd. 3000v 2.65 
4mfd. 1000v .90 lmfd. 3000v 3.50 
8mfd 1000v 1.95 12mfd 3000v 6.95 

10mfd. 1000v 2.10 2mfd 4000v 5.95 
15mfd. 1000v 2.25 lmfd. 5000v 4.95 
20mfd. 1000v 2.95 .Imfd. 7000v 2.95 
24mfd. 1500v 6.95 3mfd. 4000v 6.95 
.1mfd. 1750v .89 2mfd. 3000v 3.45 
.1mfd. 2000v .95 2x.lmfd. 7000v 3.25 

25mfd. 2000v 1.05 .02mfd. 12000v 9.95 
.5mfd. 2000v 1.15 .02mfd. 20000v 11.95 

ARMY PARTS 
NET $2.95 

SALVAGE SCOOP 
TWO FOR $5.00 

Army PE -157 Vibrator -type power supply, 2volt- 6volt type 
Chock -full of transformers, resistors, condensers. relays. etc 
One relay, which Is a 10,000 plate type, Is worth more than 
the sale price. Also a handy dual section selenium rectifier 
rated at 1% amps. Has a handy, usable hinged lid metal case. 
size 6x6x12. A red hot value priced less vibrators and speaker. 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
All merchandise guaranteed. Mail orders promptly 
filled. All prices F.O.B. New York City. Send money 
order or check. Shipping charges sent C.O.D. Mini- 
mum order $5.00. 20% Deposit required with all 
orders. 

TUBES (Brand New) 
STANDARD BRANDS 

1B24 5 1.95 725A s 7.45 
1826 4.95 726A 8.95 
1829 .89 800 1.75 
1N21 XTAL.. .59 SOIA .75 
1N23 XTAL.. .59 802 2.95 
1N34 XTAL. . 1.60 803 5.95 
1P24 .89 805 4.49 
2AP1 2.95 807 1.25 
2C22/7193 . .29 808 2.25 
2C26 .29 809 1.50 
2C40 .89 810 5.95 
2C44 1.39 811 1.49 
2C46/2C43 . 4.95 812 1.98 
2D21 1.59 813 5.25 
2121 . 12.95 814 3.69 
2J22 12.95 815 1.75 
2126 12.95 816 1.19 
2131 24.95 826 .49 
2132 
2J36 

24.95 
24.95 

829B 
832A 

4.95 
3.45 

2J37 24.95 833A 29.50 
2138 18.95 836 1.49 
2139 18.95 837 1.49 
2140 24.95 838 3.25 
2146 18.95 841 .50 
2149 34.95 843 .59 
2151 49.50 845 3.98 
2.15413 18.95 851 39.50 
2155 . . 18.95 860 1.98 
2K25/723AB 24.95 861 29.50 
21(28 16.90 865 .85 
2V3G .98 866A .85 
2X2 .59 866JR 1.10 
3AP1 2.95 869B 49.50 
3BP3 2.95 874 .69 
3822 .69 876 .59 
3824 .69 878 1.98 
2X 884 .69 
3E128 3.95 885 .98 
3CP1 2.95 902P1 7.9. 
3C22 12.95 905 8.95 
3C23 2.95 923 .89 
3C24/24G . .59 954 .35 . 

3C30 .69 955 .25 
3C31 1.49 956 .45 
3DP1 2.95 957 .35 
3D21A 2.95 958 .35 
3E29/829B 3.49 1611 .99 
4B24 3.95 1613 .75 
4E27/2578 . 11.95 1616 .98 
SA P4 4.95 1619 .29 
5BP1 1.98 1622 1.75 
5BP4 4.95 1624 1.29 
5CP1 3.95 1625 ,42 
5D21 18.95 1626 .25 
5FP7 1.49 1629 .25 
51P1 11.95 1630 3.95 
5129 18.95 1638 .79 
5130 18.95 1654 1.98 
SLP1 11.95 1851 .98 
55407 .98 2050 .75 
5T4 1.19 2051 .75 
5U4G .49 8005 3.65 
5V4 .79 8011 1.49 
5X4 8012 2.75 
bY3 

.59 

.39 8013 2.75 
SZ3 .59 8014 16.95 
5Z4 .79 8016 1.89 
6A37 1.05 8020 2.95 
6AC7 ,59 4025 4.95 
64K5 .89 9001 .45 
6AL5 .69 9002 .45 
6C4 .25 9003 .45 
6134 1.29 9004 .45 
6J4 3.95 9005 .45 
6.18 .89 9006 .45 
6050 1.2. CK1005 .29 
7EP4 17.95 CK1006 .69 
1OY .49 CK1O90 1.49 
12A6 
12DP7 

.25 
14.95 

EF50 
FI 23A 

.50 
12.95 

12GP7 14.95 F127A 17.50 
15E F1284 69.50 
15R 
75TL 
100TH 
211 
227A 
231D 
249C 
250TH 
304TL 
304TH 
316A 
327A 
350B 
30555 
3718 
45OTH 
527 
531 
559 
703A 

.89 

.89 
3.75 
9.95 

.75 
3.95 
2.49 
1.75 

19.50 
1.49 
7.95 

.79 
4.95 
2.95 
6.95 
1.98 

24.95 
8.95 
5.95 
1.49 
4.95 

F660 
FG81A 
FG105 
FG2386 
GL146 
GL605 
GL697 
HY75 
HY615 
ML100 
ML101 
ML502 
VR75 
VR90 
VR105 
VRI50 
VT 127A 
Vu111 
GAGS 
6AG7 
6B ,G 

59.50 
4.95 
4.95 

98.50 
10.95 

149.50 
49.50 

1.25 
.75 

49.50 
99.50 
99.50 

.98 

.75 

.75 

.75 
3.49 
1.29 

.98 
1.19 

.98 7052/8021 
706CY 

1.95 
18.95 68G6G 

6F6 
1.98 

714AY 7.95 615 
.81 
.59 715B 9.95 6L6 1.23 715C 18.95 6L7 .99 71/4 1.29 6SL7 .99 721A .59 65517 .75 

723A ;'B . 5.95 30 SPEC .39 
724A/B 1.95 45 SPEC .39 

Oelober, 1948 

TRANSFORMER-115 V. 60 Cy. 
HI-VOLTAGE INSULATION 

1120-0-1120 @ .5A., 2,5v CT @ 10A. 32v @ 
.025A. 16v @ 2.5A, 12v @ 14.2A. Pri. 105 
tapped to 250 VAC. 524.95 

3710v @ 10 ma.; 2x2Mv @ 3A 9.95 
2500v @ 15 ma. 6.50 
2500v @ 4 ma.; 23/¡v @ 2A; (f.3v @ 1 amp. 7.95 
2150v @ 15 ma. 5.50 
1750v @ 4 ma.; 6.3v @ 3A 6.50 
1600v @ 4 ma.; 700v CT ® 150 ma.; 6.3v 

@ 9A.. 7.95 
515-0-515v @ 175ma.; 5v @ 3A; 2.5v @ 5A 5.95 
525-0-525v @ 60 ma.; 925v @ 10 ma.; 2x5v 

@ 3A; 6.3v @ 3.6A; 6.3v @ 2A; 6.3v @ IA 7.95 
500-0-500v @ 25ma.; 262-0-262v @ 55 ma.: 

6.3v @ lA; 2x5v @ 2A 4.49 
500-0-500v @ 100 ma.; 5v CT @ 3A 4.95 
450-0-450 @ 200 ma.; 315v @ 10 ma.; 6.3v @ 

7A; 5v @ 3A; 5v @ 2A. 110/220v Pri 10.95 
425-0-425 @ 200 ma.; 150-0-150 @ 100 ma ; 

40v @ IA; 6.3v @ 5A; IV @ 3A. 110/Dual 
Pri. tapped 7.50 

400-315-0-100-315v @ 200 ma.; 2.5v @ 2A: 
5v @ 3A; 6.3v @ 9A; 6.3v; 9A 6.50 

400-0-400v @ 200 ma.; 5v @ 3A 4.95 
350-0-350v @ 150 ma.: 5v @ 3A; 6.3v @ 

6A; 78v @ lA. . 4.95 
385-0-385-550v @ 200 ma.; 2%v @ 2A; 5v 

@ 3A; 3x6.3v @ 6A-PRI. 110/220 7.95 
350-0-350v @ 150 ma.; 5v @ 3A; 6.3v @ 

7.5A; 6.3v @ 3A 4.99 
350-0-350v @ 35 ma. 1.45 
340-0-340v @ 300 ma.; 1540v @ 5 ma 5.95 
335-0-335v @ 60 ma.; 5v @ 3A; 6.3v @ 2A; 

0-13-17-21-23v @ 70 ma,-PRI. 110/220. . 4.95 
325-0-325v @ 120 ma.; 10v @ 5A; 5v @ 7A. . 3.49 
300-0-300v @ 65 ma.; 2x5v @ 2A; 6.3v @ 

2MA; 6.3v @ lA 3.49 
250-0-250v @ 100 ma.; 2x6.3v @ 4A: 6.3v 

@ 5A; 6.3v @ lA 4.95 
150-0-150 @ 80 ma.; 150 @ 40 ma.; 6.3v @ 3 5 

A; 6.3v @ lA. 1.98 
150v @ 55A; 150v @ 2.13A; 5v @ 5A.. 5.95 
120-0-120v @.50 ma. .98 
80-0-80v @ 225 ma.: 5v @ 2A: 5v @ 4A 3.95 
24v @ GA 3.50 
3T @ 2A. 3.95 
13.5v CT @ 3.25A 2.95 
3x10.3v @ 7A CT. . 9.95 
12.6v CT @ 10A; lly CT @ 6.5A 7.95 
3x 6.3v @ lA; 2x 6.3v @ 2A: 10v CT @ 10A; 

12.6v CT @ lA 4.95 
6.3v @ I2A; 6.3v @ 2A; 115V @ .lA. . 3.95 
6.3v @ 10A; 6.3v @ lA 3.50 
6.3v @ lA; 2%v @ 2A.. 3.45 
5v ® 20A; Dual 110v PRI 3.49 
6.3v @: 21 ,6A; 6.3 @ 2A; 2%v @ 2A 5.95 
5v-190A......$17.50 6.3v @ 1A .98 
5v-115A.. .... 14.95 8v CT IA .98 
2.5v @ 20A 3.49 .6v @ 15ARMS.. 2.98 
6.3v CT @ 3A; 5v CT@ 4A. 4.25 

All Tubes 
guaranteed. oxcept for 

pen / i l a - 

nnds broketn glas, for which 
check before 
hipment. 

ATTENTION! 
INDUSTRIALS - LABS - 
SCHOOLS - AMATEURS 
let us quote on components and 
equipment that you require. We 
have too many items to be listed 
on this page. Place your nanee 
on our mailing list now for new 
catalog. 
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AMAZING VALUE 
TWO -BAND, 6 -TUBE RADIO -ONLY $11.95 

This amazing superhet -e es sta -dard broadcast 
from 550 kc to 1700 kc a-idc short wave from 5.5 mc 
to 19 M. Feat Acc sti -Grit e" 

v 
baffle speak r 

for fine tone. and built -in antenna. Handsome hand - 
rubbed walnut cabinet. Formerly sold for much more. 
Sunp'y limited. d. Send your me to receive FREE Broadcaster news- 
paper. 

l0% 
CASH 
WITH 

OR- 
DERS 

Phone 
LO 

3 -9225 

509 ARCH ST., PHILADELPHIA, PENNA. 

5" BLACK & WHITE 
PICTURE TUBE 

5BP4 
This tube is electrostatically controlled, has a 
medium persistence screen, and is readily 
usuable in most standard television circuits. 
All tubes are BRAND NEW and are ln their 
original Army cartons. 

OR 
9" GREEN SCREEN 

9LP7 
The 9LP7 has a medium persistence green screen and 
a long persistence orange screen. Exposure of this 
tube to ultra siolet for several hours will make it 
usable for television, particularly when used with a 
green filter. Control le both magnetic and electro- 
static. 

$195 
YOUR 
CHOICE 

Shipped express, collect 
for best handling, unless 
specified otherwise. 
Weights, 5BP4 -4 lb., 
9LP7 -7 lb. 

ELECTRONIC SALES CO. 
5559 W. Adams Blvd. 

LOS ANGELES 16, CAL. 

You CanMlafch these 

í yI / Irl I E P/a' rakes/ 
PHONO AMP and CHANGER 
Inexpensive phono amp 
and record changer with 
"big set" features. 
Positive action ('res- 
cent changer handles 
BY' and 12' records 
without jamming; 
finger -tip reject but- 
ton. Lightweight counter- 
balanced pickup arm with Shure 
crystal. 78 RPM constant -speed 
motor. 5" PM speaker and high - 
quality amplifier complete with tubes. Rase meas- 
ures 15Wx12Wx6". Handsome chocolate -brown 
enamel finish. 

into 
Ready to operate- 

$23 simply plug into 110 -volt AC line. 
MA-2093 
Changer base with phono motor, record changer. 
pickup arm and crystal described above Excellent 
foundation unit for the amateur, 
MA-2192 

If14.95 serviceman or set builder. 
`ll', 

Amazing FM Antenna 
Model A -100 for use indoors -eliminates trouble 
of erecting outside antenna. Tunes 88 -108 MC band 
with excellent signal gain. May be mounted on wall 
or out of sight under rug. Complete with twin lead- 
In cable; merely connect to receiver antenna posts. 
Brand new in original factory cartons. Shipping wt. 
1 lb S1.49 ea. 

CONVERTERS! 
These famous -make converters have never before 
been offered at these low prices! All are brand new, 
complete, ready for Immediate Installation and 
operation. Quantities are limited; get your order 
In NOM ! 

32 -Volt DC to 115 -Volt, 60 -Cycle 
Model 102. Rated 100 watts. Gray wrinkle -finish 
metal cabinet with ventilating louvres and bumper 
feet; measures 6 4,4'"x8% "x4 ". Has outlet receptacle, 
line cord and plug. Circuit is fused for overloads. 
On -off switch. A sturdy, dependable unit for many 
applications. Shipping weight 15 lbs 517.95 
Model 21158. Dual output for operation of both 
radio and appliances: rated 100 watts. Streamlined 
metal case with smooth brown finish and chrome 
carrying handle. Complete with line cord, plug and 
overload fuse. On -off switch. Especially good for 
farm use. Measures ti"x51-2 "x634 "; shipping weight 
15 lbs. Regular 960 list 522.95 
Model 146. Heavy duty converter with battery 
cable and clamps. Ventaated cabinet with wrinkle 
gray finish: bumper feet. On-off switch, two outlet receptacles. Rated 350 watts. Measures 9I/4.81:i t, ° 
a7'. Shipping weight 55 lbs $59.50 

115-Volt AC to 12-Volt DC 
Model 2752. l'or operation of 12 -volt DC equip- 
ment and for trickle charge of batteries. Rated 120 
watts. Trim metal cab net with ventilating louvres 
and bumper feet: smooth grip finish. Fused for 
overloads. Line cord, plug, on -off switch. 832 "x8;2" 
x6 ": shipping weight 22 lbs. Regular $39.95 list. 

$15.95 

115 -Volt DC to 115 -Volt, 60 -Cycle 
Model 267. Small unit for operation of clocks and 
other small motors. Rated 5 watts. Measures only 
9 "x2 "x2 ": shipping weight 3 lbs. Enclosed in smooth gray metal case. Has line cord and outlet receptacle. 
Regular $16.95 list. $5.95 

12-Volt DC to 115-Volt, 60-Cycle 
Model 2774. Compact unit measures only 7 "x5 "x 
2 Rated 12 watts: fused for overloads. Smooth gray -finish metal case with mounting brackets. Regular $49.95 list $17.95 

TERRIFIC SAVINGS ON 
CERAMIC GRID CAPS 
94° clasp to fit 807, 2R2 and 
other popular tubes. Made by 
a famous manufacturer. Regu- 
lar2lc. (let your share while 
they last at this sensational 
low price. MA -2234, 6 for 79c 

Radio Corporation of America, RCA 
Victor Division, Camden, New Jersey, 
has full details available on request. 

"D RAWERECORDER" 
Hoffman Radio Corp. of Los An- 

geles, is currently marketing the new 
"DraweRECORDER" which is now 
available in the following models - 
Normandie, Concord, Kent, Bel Air, 
Malibu Moderne, and Malibu Tradi- 
tional. 

The "DraweRECORDER" is a 
separate home recording unit. Record- 

ings may be made from radio pro- 
grams, phonograph records, or direct 
from the microphone. The extra turn- 
table is a portable drawer that may be 
removed from the cabinet and carried 
elsewhere for remote recording. Equip- 
ment includes one turntable and re- 
cording arm for making the record and 
another turntable and tone arm for 
reproducing purposes. 

The unit features automatic tone 
control, volume level indicator, inde- 
pendent amplifier, professional -type 
magnetic cutting head, and a sensitive 
crystal microphone. 

Further data on the new unit may be 
secured by writing Hoffman Radio 
Corp., Los Angeles, California. 

BENDFX TV COMBINATION 
One of the new units being featured 

in the Bendix line is the Model 325M8, 
"The Pageant," a combination AM- 
FM, phonograph, and television re- 
ceiver. 

The new receiver covers all twelve 
television channels, receives the 88 to 

Order from this Ad 
Quantities on above -listed items are strictly limited! 
You must act fast to make sure you get what you want. Send 25% deposit. Pay balance plus postage on delivery. Get your name and address on Mid- America's select mailing list to receive monthly 
bargain bulletins that give you first crack at the latest, greatest, money- saving buys in radio parts electronic equipment, tubes, etc. Send orders and 
mailing list data to Desk E -108. 
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2412 S. Michigan Avenue 

Chicago 16, Ill. 
108 mc. FM band, and provides AM 
coverage from 540 to 1620 kc. As many 

SURPLUS SPECIALS! 
ORDER NOW -BY MAIL! 

1$C -348 ACCESSORIES 
COIL ASSEMBLIES. Complete -ANT., 

IRF, HET. New. Each I 1.29 
I.F. Trans. 912 EC .49 
Crank Tuning Knob .39 

EE -8 Field Telephone. 8.95 
APS -1:3, Tubes, Dyn. New 11.95 
BC -745 Walkie- Talkie with tubes, l'E -157 

pwr. supply, coils. crystals 1511C Band)'. 29.95 
Selenium Meter Rectifiers. full wave, 10V- 

10 MA. New .69 
Coax Fittings. New ,39 

lUH- 10011_11(; 271J- A1.50) 
TS -11 HANDSE'T'S. 2.95 
TU -10 Timing Units. New 2.50 
Aircraft Gunsight Noise Filter .29 
PL 291 -A Plugs. New 15c ea, or 7 for 1,00 
WE- ANB -11 -1 Headphones Lo -Z° .98 
ARC -5 Jack Box .49 

" Used, but good condition. Please include sufficient 
postage. 

CALIF. Min. Order BUYERS ALVARADIO $2.00 AD 
SALES 

De- ep. RN -11, 907 S. Alvarado 25% De- 

TAX ! 
Las Angeles 6, Catir Bal. C.O.D. 

POSit 

In 

Indiana 
IT'S 

Stanton Radio Supply 
521 State St. 

HAMMOND, INDIANA 

RADIO .t TELEVISION NEW S 
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}fen's t'o#íorrow's fester rodajg 

6OO" TUBE, BATTERY 
AND SET TESTER 

NEW -Full View 7" Meter. 

NEW -Meter Housing- Shatterproof, Clear, Moulded - 
No Glass. 

NEW -Meter Dial -Over six inches calïibrated scale, wit', 
"picture perfect" mirrored arc for precision read- 
ings. 

NEW -For the first time -A bench size, laboratory type 
meter available on portable equipment. 

IT'S "SUPREME BY 
See Your Parts Jobber 

INCORPORATED' 
GREENWOOD, M I S S I S S I P P I 

October, 19.18 

NEW -Roll Chart -No binding -Double Listing -Plenty 
room for all tubes. 

NEW -Eye Appeal Panel -A rich blend of silvered back- 
ground and eye -ease blue. All markings large for 
easy reading. Matched with clear meter housing 
and Hammerloid finished metal case. Definitely, the 
best looking in the business. 

NEW -Components -Only the best used. 

COMPARISON" 
SEND COUPON FOR CATALOG 

SUPREME INC., Greenwood, Miss. 
Gentlemen: 

Please send me your new catalog, just off 
the Dress. 

Name 
Address 
City State 
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Quality at Low Cost: 

POCKET VOLT -OHM- MILLIAMMETERS FOR ONLY $5. 

Anyone can now own a good volt- ohm -milli- 
ammeter. There is a Chicago V.O.M.A. 
priced at only $5.25. Chicago "Feather- 
weights" that slip easily into the pocket are 
the original miniature radio test instruments. 
They are popular throughout the world. 

25 

For years, Chicago Instruments 
have given radio men accurate. 
denendable service. And because 
of simplicity of design and free- 
dom from "gadgets" we have 
been able to hold down prices 
to a fraction of what you would 
normally pay for instruments of 
similar quality. 

Chicago Instruments are available 
in a variety of ranges and sensitiv- 
ities. You may see them at your 
Suppliers or get the complete de- 
tails by writing for Bulletin No. 10. 

CHICAGO INDUSTRIAL INSTRUMENT CO., 536 W. ELM ST., CHICAGO 10, ILL. 

It's Fun to STRIP" 
-WIRE 

Atupi_ 5/2024 

with lóe 
9Ti C SpiaQd.i2x 

WIRE STRIPPERS 
Strip 300 ohm Twin F.M. and Television lines 
Strip all type wires sizes 8 fo 30 

G -C announces a new television and F.M. tool for 300 
ohm twin line. It will easily strip both wires at the 
same time. Just place the wire between the jaws and 
squeeze -insulation will come off instantly without mov- 
ing the wire. A great timesaver on installations. 

No. 733 -H- Regular Twin Line Strippers $3.60 Net 
No. 744 -H- Automatic Twin Line Strippers. $4.80 Net 
Other models available for all size wires -write for 
catalog, Dept. H, or see your Distributor. 

(Distributors, write for details) 

Manufacfured by 

GENERAL CEMENT MFG. CO. 
ROCKFORD, ILL. U. S. A. 

NET PRICE ONLY 

$3.60 
Regular Model 

l :t4 

as twelve 10" or ten 12" records can 
be played automatically. 

The television circuit includes a 10" 
direct view tube, 21 tubes including 
the cathode -ray tube and two recti- 
fiers, 12 push- buttons for instant tun- 
ing, simplified controls, and a new 
crystal picture detector. 

A 12" Alnico V concert speaker has 
been incorporated in the receiver along 
with a three -point tone control, and 
eight watts push -pull output. The set 
also features built -in "Tele- wave" FM 
and AM antennas. 

Housed in an 18th Century cabinet 
of mahogany veneers, the set measures 
38" x 38 °/8" x 211 /8 ". 

Further details on "The Pageant" 
may be secured from Bendix Radio, 
Division of Bendix Aviation Corpora - 
tion, Baltimore 4, Maryland. 

SENTINEL VIDEO 
Sentinel Radio Corporation recently 

introduced two television model re- 
ceivers to the trade. 

The Model 405 is a table model re- 
ceiver measuring 111 /2 x 151 /2 x 171/2 
inches and retails in the popular price 
class. 

The Model 402 -CB comprises two 
matching mahogany period style con- 
soles, one with a 10" viewing screen, 

and the other with complete FM -AM 
and record player. 

Both sets provide full 12 channel 
coverage, simplified tuning, four con- 
trols, and transformer type of power 
supply. The table model provides a 
picture measuring 26 square inches 
while the console picture measures 52 
square inches. 

Details on either or both of these 
new television receivers may be se- 
cured by writing Sentinel Radio Cor- 
poration, Evanston, Illinois. - 

'THE REPS "TOHOLD MEET 
TOE Missouri Valley Chapter of "The 

Representatives" is holding a radio 
and electronic manufacturer- jobber 
conference October 25, 26, and 27 at 
the President Hotel in Kansas City. 

Manufacturers represented in the 
Missouri Valley area and jobbers in the 
six -state area are being invited to at- 
tend. This is the third annual confer- 
ence and persons expecting to attend 
are asked to make reservations with 

The Representatives" of Radio Parts 
Manufacturers, 402 Manufacturers Ex- 
change Bldg., Kansas City 6, Missouri. 

RADIO & TELEVISION NEWS 
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Television Installation 
(Continued from page 38) 

tearing pictures, may be observed. 
These will be discussed now. 

Fault `B," (ghosts) on our original 
list of four faults has, like fault "A," 
(tearing pictures) more than one 
cause. These are: 

1. Multipath reception of the trans- 
mitted signal. 

2. Transmission line standing waves 
caused by mismatch between receiver 
and transmission line, or between two 
portions of the transmission line. 

Cause number 1 for ghosts is due to 
signals being reflected from major ob- 
structions such as mountains, bridges, 
or buildings. This case has been fre- 
quently described, and the use of high- 
ly directional dipole arrays, oriented 
to favor the desired signal path and 
reject the undesired, has already been 
well covered by other writers. 

What has not been stressed, how- 
ever, is the fact that a directional di- 
pole oriented on one station will in- 
evitably weaken reception or compli- 
cate the ghost problem on other sta- 
tions. Only the use of a separate di- 
pole for each station which presents a 
separate ghost problem, with the sev- 
eral transmission lines connected to 
the receiver through a low -loss con- 
stant- impedance switch box, can guar- 
antee perfect pictures. 

Cause number 2 for ghosts- trans- 
mission line mismatches -results in a 
series of closely- spaced ghosts which 
are sometimes quite indistinguishable 
from ghosts caused by multipath re- 
flection, at least to the relatively un- 
trained eye of the average radio -elec- 
tronic technician. The cause is some- 
times not at all obvious, and the ap- 
pearance of these "false" ghosts vary. 
They are very often affected by move- 
ment of the dipole or of the transmis- 
sion line, especially coaxials. 

On the surface, impedance mis- 
matches are not something to be ex- 
pected from an individual installation 

Fig. 15. A typical circuit within the 
switch box, combining dipole selector, 
wave trap, and pad for one channel. 
Similar or different arrangements for 
other channels are not shown, for sake of 
clarity. When only one dipole is used 
on all bands, it is connected to all dipole 
terminal strips, and absorption type 
traps are used instead of shunt types. 

B 

TO DIPOLE "C" 

WAVE TRAP 
AT IMAGE 

FREQUENCY 

EQUALIZING 
OR 

MATCHING 
NETWORK 

October, 19411 

SELENIUM RECTIFIERS 
AND SPECIALIZED ELECTRONIC COMPONENTS 

FULL WAVE BRIDGE TYPES 
Input 

0 -18VAC 
Type# 
B1-2.50 
B1-500 
81-1 
131-1X5 
B1-3 
B1-5 
131-7X5 
B1-10 
B1-15 
B1-20 
B1-25 
B1-30 
B1-40 
tl l-fi0 
Ill-00 

Output 
0 -13 *VDC 

Current Price 
250 MA. S .98 
500 MA. 1.95 

1 AMP. 2.49 
1.5 AMP. 2.95 

3 AMP. 3.49 
5 AMP. 5.95 

7.5 AMP. 7.95 
10 AMP. 9.95 
15 AM P. 13.95 
20 AMP. 15.95 
25 AMP. 20.95 
30 AMP. 24.95 
40 AMP. 27.95 
.50 AMP. 32.95 
CO ASLP. 36.95 

THREE PHASE BRIDGE TYPES 
Input Output 

0- 126VAC 0- 130 *VDC 
Type# Current Price 
:3137 -4 4 AMP. $32.95 
3137-0 6 AMP. 48.90 
3137 -11 11 AMP. 65.00 
Input Output 

0- 234VAC 0 -250 *VDC 
Type# Current Price 
31313 -4 4 AMP. $56.00 
31313 -6 6 AMP. 81.50 
31313 -11 11 AMP. 110.00 

FULL WAVE BRIDGE TYPES 
Input 

0 -54 V AC 
TYPO 
R3 -150 
133 -250 
133 -600 
Input 

0 -72 VAC 
Type# 
134 -1X2 
B4 -3X5 
B4 -5 
Input 

0 -115VAC 
Type# 
B6 -150 
B6 -250 
136-400 
B6 -600 
B6-800 
136-1X2 
B6-2 
136-3X5 
B6-5 
B6-7X5 
136-10 

Output 
0-40 *VDC 

Current Price 
150 MA. $1.25 
250 MA. 1.95 
600 MA. 3.25 

Output 
0-54 *VDC 

Current Price 
1.2 AMP. $7.95 
3.5 AMP. 15.95 

5 AMP. 17.95 

Output 
0- 110 *VDC 

Current Price 
150 MA. $1.95 

400 MA. 
600 MA. 
800 MA. 
1.2 AMP. 

2 AMP. 
3.5 AMP. 

5 AMP. 
7,5 AMP. 

10 AMP. 

4.95 
5.95 
7.95 
9.95 

12.95 
21.95 
24.95 
32.95 
36.95 

Input Output 
0- 234VAC 0 -1.80 *VDC 
Type# Current Price 
B13-4 4 AMP. $54.95 
B13 -7X5 7.5 AMI'. 63.95 
B13 -10 10 AMP. 69.95 

FULL WAVE BRIDGE TYPES 
Input 

0 -36 V AC 
Typet 
B2-150 
B2-220 
132-:300 
132-450 
B2-600 
B2-1 
B2-2 
B2-3 
B2-5 
B2-6 
132-7X5 
B2-10 
B2-15 
B2-20 
B2-3o 

Output 
0-26 *VDC 

Current Price 
150 MA. S .98 
220 SL4. 1.25 
300 MA. 1.50 
450 MA. 2.25 
600 SIA. 2.95 

1 AMP. 3.95 
2 AMP. 4.95 
3 AMP. 6.95 
5 AMP. 9.95 
6 AMP. 10.95 

7.5 AMP. 13.95 
10 AMP. 15.95 
15 AMP. 24.95 
20 AMP. 27.95 
30 AMP 36.95 

CENTER TAPPED TYPES 

Input Output 
12- 0 -12VAC 0-8 *VDC 
Type,/ Current Price 
CI -10 10 AMP. $7.95 
C1 -20 20 AMP. 12.95 
C1 -30 30 AMP. 17.95 
C1 -40 40 AMP. 21.95 
C1 -50 50 AMP. 25.95 
C1 -80 80 AMP. 34.95 
('1 -120 1.20 AMP. 46.95 

*Select Proper Capacitor From List Shown Below, to Obtain Higher D.C. Voltages Than Indicated 

RECTIFIER MOUNTING BRACKETS 
For 'l'ypes 131 through 136, and Type Cl . , 

For Types BIS 
es For f 3B ' P 

$ .35 per set 
.80 p er set 

1.20 per set 

CF-13 
CF-14 
C.-15 
Cr-1 
CF-2 
CF-3 
CF-4 
CF-18 
CF-5 
CF-6 
CF-7 
CF-8 
CF-16 
CF-17 
CF-9 
CF-10 
CF-11 
CF-12 

RECTIFIER CAPACITORS 

6000 SIFD lOVDC 
3000 SIFD 12VDC 
6000 MFD 12VDC 
1000 SIED 15VDC 
2000 SIED I5VDC 
1000 SIED 25VDC 

2X3500 MFD 25VDC 
10000 MFD 25VDC 

1500 MFD 30VDC 
4000 MFD 30VDC 
3000 MFD 35VDC 

100 MFD 50VDC 
2000 MFD 50VDC 

50 MFD 150VDC 
200 MFD 150VDC 
500 MFD 200VDC 
100 MFD 350VDC 
125 MFD 350VDC 

$2.49 
1.69 
2.95 
.98 

1.69 
1.69 
3.45 
4.95 
2.49 
3.25 
3.25 
.98 

3.25 
.59 

1.69 
3.25 
2.25 
2.49 

RECTIFIER TRANSFORMERS 
All Primaries I15VAC 50/60 

Cycles 
Type# Volts Amps. Price 
X F10-18 10 18 $3.95 
XF15 -12 15 12 3.95 
TX F36 -2 36 2 3.95 
TXF36 -5 36 5 4.95 
TXF36 -10 36 10 7.95 
TXF3G -15 36 15 11.95 
C.74136-20 36 20 17.95 

All TM,' Types are Tapped 
to Deliver :12, :3I, 30 Solts. 

RECTIFIER CHOKES 
Type,/ Amps. Price 
HY2 .03 Hy 2 $2.25 
HY3 .03 Hy a 2.95 
HY5 .02 Hy 5 3.25 
HY8X5 .02 Hy 8.5 7.95 
HY10 .02 Hy 30 9.95 
HY12 .125Hy 12 12.95 
14Y15 015Hy 15 13.95 

ELECTROLYTIC CAPACITORS 
Lots Lots 

of 10 of 103 
$2.20 $19.00 
2.00 18.50 
4.70 43.00 
4.50 38.00 
2.50 20.03 
2.50 20.03 
3.00 22.0D 
4.20 36.00 

100 SIED 50 VDC 
50 NI ED 150 VDC 

8-8-21) AI ED 350,150 VDC 
*20-20 SIFD 400,250 VDC 

10 NI ED 450 VDC 
15 MFD 450 VDC 

15-15 MFD 450 VDC 
40 MFD 4.50 VDC 

*4 prong plug-in type. 

MOTOROLA HEATERS 
- Ideal for boats, air- 

craft. foto - dark - 
rooms, trailers, cab- 
ins, trucks, etc. 
The GN 3 -24A Heat- 
er is of the internal 
combustion type us- 
ing gasoline as fuel. 
The unit operates on 
24 VDC and is ther- 
mo- controlled to use 
minimum electrical 
power. Self- contained 
rank holds fuel for 6- 

7 hours of operation 
with heat output or 

15,000 B.T.U. The blower, which supplies 125 
cubic ft. /min. of heated air, can be used as a cool 
air circulator during warmer weather. Supplied 
with remote control unit, flexible stainless steel 
exhaust, air duct elbow, and spare parts. 
With Instruction and maintenance manual. 

Specially priced 

METERS 
O -1 MA.D.C. Weston 506 2' Rd., Bakelite case 82.95 0 -15 MA.D.C. Weston #506 2' Rd 2.95 0 -30 A.D.C. Weston w /shunt 254" Rd., aircraft 

type 2.95 
0 -50 A.D.C. Weston #301 354" Rd., Enclosed shunt 5.50 0 -60 A.D.C. West. w., shunt, 234" Rd., aircraft 

type 3.25 0 -120 A.D.C. West. w. /shunt, 234" Rd.. aircraft 
type 4.95 

O -8 V.A.C. G.E. 354" Round 3 95 0 -30 V.D.C. West 2 14" Rd., aircraft type 2.93 

99" 

"A" ELIMINATOR KIT #KC 1 -10 

A well- engineered 6 volt D.C. powe unit; for auto - 
radio and similar service work. Previously only In 
the high- priced range. Now in ki form with all 
essential components to easily construct, at a low. 
low price. This kit is designed to operate from a 
115 V.A.C. 50,60 cycle source and eelivers 6 
V.D.C., well -filtered, at eight amperes, with a peak 
rating of ten amperes. Complete with simplified 
instructions. 

s 
(DSO 

Price 7 
To avoid shipping errors, kindly order by type All prices subject to change without notice. 

Minimum order $3.00. No. C.O.D.'s under 
$25.00. 25% deposit on C.O.D. Add 10% 
for Parcel Post and Handling. Terms: Net 10 

days to rated concerns only. 

Orders Promptly Filled from Our Stocks 

ATTENTION ! ! I 
INDUSTRIALS, EXPORTERS, SC400LS, GOV'T 

AGENCIES, LABORATO.IIES. 
Our engineering staff is at your service to facilitate 
the application of rectifiers to your specific re- 
quirements. 
Write for quantify discounts on company letterhead. 

-N-- OPAD -GREEN COMPANY-14- 
71 Warren St. Phone: BEekman 3 -7385 New York 7, N. Y. 
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4 TERRIFIC BUYS! 

FM and Television Sweep 
Signal Generator $34.95 

Accurate:- Aligns FM and television receivers. Fre- 
quency range 2 -227 MC. Output modulated or un- 
modulated. High frequency insulation throughout, built - 
in power line filter and special Midline capacity tuning 
condenser. Easy to operate -use it to adjust to new TV 

channels. AC only. Exceptional opportunity to purchase 
instrument of this kind direct from manufacturer at a 

tremendous saving' 

- -- 

AM 
Signal 
Gener- 

ator 
$32.50 

8 RF bands. 
Frequency cov- 
erage 100 KC, 
75 MC. Ultra 
stable 2 termi- 
nal RF oscilla- 
tor, internal 

modulator. 3 step RF attenuator. Cathode follower 
output tube. AC only. An indispensable service shop 
instrument. 

2 -Way Intercom System 
$14.95 

Master and sub in black plastic with 50 feet of cable. 
Has 4' PM speaker and 3 tube amplifier. 105-125 Volts. 
AC -DC. (Formerly priced at $37.50) lots of 6 $12.95 

Dynamotor 
$5.95 

For transmitters 
of Public Address 
Outfits; Mobile 
or Yacht Installa- 
tions. Output 500 
Volts at 200 MA 
continuous or 40C 
MA intermittent. 
Input 12 or 24 
Volts. DC. Type 
PE 1 35AX; power 
supply for BC223. 

Backed by ECA wit? RMA Guarantee 

Enclosed find check (or money order) in full 

....20 %G deposit, bal. COD for the following: 

....Send me FREE ECA Bargain Bulletin 

....FM Sig. Generator $34.95 ....Dynamotor $5.95 

....AM Sig. Generator $32.50 ....Intercom $14.95 

Name 

Address 

City Zone.... State 

ELECTRONIC CORP. OF AMERICA 
353 W. 48th ST. NEW YORK 19, N. Y. 

CAUSE OF TEARING CURE 

1. Overloading signal. Permanent fixed attenuation pad. 
2. Faulty horizontal hold or sync controls. Reset hold control; troubleshoot sync clipper, sepa- 

rator, amplifier, oscillator, and tubes and components. 
3. Interfering signals. Install wave trap. 
4. Interfering noise. Raise dipole, relocate dipole and transmission line, 

or eliminate noise at source. 

Table 1. Causes of "tearing" in television pictures and steps to be taken for cure. 

of a new television receiver, and are, 
in fact, more often discovered on older 
installations when attempting to 
change types of transmission lines, or 
in connection with receivers which 
have had or which need r.f. realign- 
ment. On the other hand, it is a com- 
mon problem in multiple receiver in- 
stallations using one transmission line, 
such as in dealer store demonstration 
setups, hotel rooms, and fancy apart- 
ment houses or garden apartments. 

At any event, the discovery of a 
persistent ghost which is not readily 
eliminated by orienting the probing 
dipole on the roof calls for the use 
once more of the variable pad box de- 
scribed in connection with tearing pic- 
tures. This time its use as a test de- 
vice is to provide a reliable impedance 
matching connection between the re- 
ceiver antenna input and the trans- 
mission line. 

Should the connection through the 
variable pad box eliminate the ghosts, 
it may be presumed that a mismatch 
is causing the trouble. Check the 
manufacturer's service or installation 
instructions to make sure the proper 
type of transmission line is being used, 
and then give the transmission line a 
careful once -over for shorted or bro- 
ken wires, grounds or, in the case of 
coaxials, extremely sharp bends or 
kinks. As a final check, put the r.f. 
section of the receiver through a vis- 
ual inspection, looking for obvious 
damage. If none of these steps reveal 
the fault, it will be wise to realize 
that even today mistakes in design or 
factory production control are being 
made, and that the fault may lie 
there. 

Very often moderate mismatches 
may be overcome by means of match- 
ing pads, or by means of series and 
loading resistors across the input of 
the receiver. This can be determined 
experimentally by bridging the vari- 

30011 LINE To DIPOLE 

1IMIUI 

lmommlllllt) 

tia OPEN 
END STUB 
OF 30011 

LINE 

SwITce000's nGve_ 
TERMINAL STRIP 

SHORT LENGTH OF 
30011 LINE 

_RECEIVER'S isNTENNA" 
TERMINAL STRIP 

Fig. 16. Using switchbox as interference 
trap for four channels. Channels A and B 

shown using absorption -type trap; Chan- 
nel C uses shunt -type trap and Channel D 

uses tuned stub -type trap. Choice of type 
is arbitrary with this type of arrangement. 

able pad box across the input receiver 
terminals, using one leg of the bal- 
anced ladder decade as a variable non - 
inductive resistor. These boxes are 
calibrated, and the accompanying in- 
struction charts will indicate the sin- 
gle resistor value which will do the 
required job. See Fig. 8B. 

Fault C, the third fault on our orig- 
inal list, is poor signal -to -noise ratio. 
Like the other faults, this too can have 
many causes. Examples are: 

1. Excessive distance between sta- 
tion and receiver. 

2. Low power or uneven radiation 
pattern of transmitter antenna. 

3. Terrain obstructions in the signal 
path. 

4. Excessive local noise -generating 
devices. 

5. Standing wave patterns caused by 
local obstructions. 

6. The use of an indoor antenna. 
It is quite obvious that nothing can 

be done directly to affect the first 
three causes. For the fourth and fifth 

Fig. 17. Construction of folded twin -lead dipole, with optimum length for greatest 
gain on each channel. Channel 1 has been removed from television service by the FCC. 

LENGTH -L 
JUNCTION OF INSULATION 

WELDED TOGETHER WITH HOT IRON CONNECT 

CONNECT CONNECT-4" ¡ 
CONNECT 

300n TWIN LEAD 

TO 

WHEN USING 3001E LINE FOR DIPOLE RECEIVER 

CHANNEL 
L 

IN INCHES 
CHANNEL L 

IN INCHES 

2 102.1 8 30.5 

3 92.0 9 29.5 

4 83.6 10 28.5 

5 72.6 I I 27.6 

6 67.1 I2 26.8 

7 31.5 13 26.0 
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Here's the final answer 

to your tube problem. Again 
we've gone the limit cutting off 
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on the market today! So why not take advantage of 
these tremendous savings now. 7E 
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MINIMUM RADIO i N4 ORDER $1.00 

WHEN ORDERING - 
Send 25% deposit for 

41, Dept. A, 71 West Broadway, all C.O.D. Ship- 
ments. include suffi- 

New York 7 N. Y. cient postage -excess 
r will be refunded. 

Orders without postage 
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New York.. City. 
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COLLINS ANNOUNCES : 
-- COLLINS CUSTOM COMPONENTS -- 
A complete high fidelity radio receiving system from antenna to loud speaker - 
matched by engineers. 

FM AM TV PHONO 
Matched units -May be purchased separately or as a complete package - 
Add -a -unit system. 

THE COMPLETE SYSTEM COMPRISES: 
1. New, improved Collins 19 tube FM /AM tuner with Bass and Treble tone 

controls, FM squelch, Pickup equalizer tube. 
2. High fidelity amplifier (12 watts, triode output) 
3. Record Changer (intermix, with G.E. cartridge) 
4. 12" P.M. speaker (wide range) 
5. Antenna system (for FM and TV) 
6. Transcription player (dual- speed, precision arm) 
7. Television chassis (12" and 15" screen) 

Write for interesting brochure describing this wonderful equipment. Learn how 
you may obtain the very finest radio receiving equipment -all from one source. 
No more haphazard purchasing of different makes of equipment with matching 
problems. COLLINS CUSTOM COMPONENTS are matched at the factory for 
top -notch, efficient operation. You will save money too. 

COLLINS AUDIO PRODUCTS CO., INC. 
P. O. BOX 368 WESTFIELD, N. J. 'PHONE WE-2-4393 

/ATTRACTIVE 
ALL -STEEL STORAGE 

DISPLAY CABINET 

FREE 
with purchase of 12 most popular types 

HALLDORSON vacuum- sealed 
TRANSFORMERS. 

Assortment includes input, output 
and power transformers as follows (see 
Halldorson catalogue): 
1 -D4 -600 1 -T -341 1 -B5 -853 
1 -D4 -604 1 -B5 -816 1 -S -66 
1 -K4 -800 1 -A4 -777 1 -S -67 
1 -D4 -602 1 -A4 -775 1 -S -40 

Dealer Net $24.90 

Just the thing for your service bench or can be 
mounted on the wall ... an all -steel storage -display cabinet that holds 12 

most frequently used Halldorson vacuum- sealed transformers as per list 

above ... You pay only for the transformers ... the cabinet is included in 

the deal at no extra cost to you ... saves trips to distributor's counter . . . 

makes stock keeping easy . . . Good for limited time only. Act now . . . 

SEE YOUR RADIO PARTS DISTRIBUTOR OR WRITE 
The HALLDORSON COMPANY 4500 Ravenswood Ave. Chicago, Ill. 
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Fig. 18. Another example of FM interfer- 
ence with modulation pattern in evidence. 

causes, moving or increasing the 
height of the dipole or transmission 
line several feet or yards may some- 
times change the situation completely. 
Since the sixth cause will be described 
in detail later, it will be skipped for 
the present, except with the remark 
that basically it is handled in the same 
manner as the method using separately 
tuned dipoles about to be described. 

Causes 1 to 3 may be tackled in 
either of two ways : 

1. Use of a booster amplifier be- 
tween the receiver and the incoming 
transmission line; or 2. use of sepa- 
rate tuned dipoles. 

The first solution is adaptable to 
certain suburban or rural reception 
areas, where local noise interference is 
low. In general, the difficulty with this 
method is that unless the signal -to- 
noise pickup ratio is improved, about 
all that is gained is an increase in 
contrast rather than a decrease in 
noise interference. For this reason, 
tuned booster amplifiers are much to 
be preferred over untuned, with the 
provision that adequate bandwidth be 
designed into the stage by heavy load- 
ing of the tube. Also it is of great im- 
portance to use quiet tubes and com- 
ponents, lest the signal -to -noise ratio 
be made even poorer than it is. 

One way of getting around this 
trouble in moderately noisy locations 
when dealing with a 300 -ohm input re- 
ceiver, is to exchange the 300 -ohm 
transmission line for a 72 -ohm coaxial 
cable. Being shielded, the coaxial picks 
up far less noise. However, the line 
must now be matched to the receiver. 
This is simply done, without rewiring 
the receiver, by means of a resistive 
matching network connected directly 
to the antenna input terminals, or by 
using one side of the grounded- midtap 
antenna input strip found in some 
television receivers. 

In the former case, a good booster 
can be cut into the circuit. With a 
gain far more than sufficient to over- 
come all losses of the coaxial line and 
the matching network, it leaves the 
set with a higher signal -to -noise ratio, 
better contrast, and generally im- 
proved reception. 

Again, it must be emphasized that 
this method depends upon the loca- 
tion. It must be tried out before the 
installer can be sure it will work. 
Block diagrams and schematics for 
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Correspondence from service technicians and 
distributors suggests that many may be con- 
fused by the question, "What instruments do I 
really need to service TV and FM receivers ?" 

THERE IS NO NEED FOR CONFUSION! The 
answers are simple and direct . . . the new 
service techniques easy to master when pic- 
torially presented. Only one new instrument 
must be added - some older instruments be 
replaced with new models for efficient and 
profitable TV and FM servicing. 

THE ONE NEW INSTRUMENT needed is Model 
911, a wide -range sweep generator for visual 
alignment. If you get the one the set makers 
themselves seem to favor you are naturally 
best equipped. Equally important, 911 comes to 
you with new pictorial instructions. Specially 

MODEL 900 -A "VOMAX ". The new "VOMAX" 
is the truly universal v.t.v.m. - makes TV, FM 
and AM measurements accurately - at highest 
meter resistance. Giant meter, non -breakable 
glass; 45 ranges; new single probe for a.c., 
d.c., a.f., r.f., volts, ohms, db. and current 
measurements. Advancing far beyond its prede- 
cessor, the overwhelming choice of experts, 
" VOMAX" equips you with the world's newest 
and finest meter for only $68.50 net. 

MODEL 911 

TV /FM SWEEP GENERATOR. 

2 thru 226 mc.; electronic sweep adjustable 0 to 10 mc.; 
high output adjustable 0 to '/2 volt. Separate 1 mc. and 
5 mc. precision crystal marker oscillators to insure correct 
TV video i.f. curve shape and width; phasing control and 60 sine -wave 'scope TV sweep voltage; 120, saw -tooth 
FM 'sccpe sweep voltage. All this, yet only $78.50 net. 

designed for efficient TV and FM servicing, the 
new Silver Model 911 Sweep Generator takes 
all confusion out of TV and FM alignment. 

REPLACEMENT OF OBSOLETE instruments with 
the new "VOMAX ", the famous 906 FM -AM 
Signal Generator, adding new "SPARX" AM, 
FM, TV Signal Tracer, will really pay off in 
TV -FM service profits. 

MODEL 906 FM -AM SIGNAL GENERATOR. 
Similarly the choice of the big engineering 
laboratories plus thousands of service tech- 
nicians, 906 stands out as maximum value. 90 
kc. thru 210 mc. in 8 ranges, ±1 % accuracy; 
less than 1/2 microvolt, including strays to over 
1 volt v.t.v.m.-metered output; multiple shield- 
ing; adjustable 0 to 100% amplitude modula- 
tion; adjustable 0 to 1,000 kc. FM sweep. Net 
price only $116.50. 

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

r 

MODEL 905 -A "SPARX ". Combining signal - 
tracer and universal test speaker, 905 -A is 
amazingly sensitive yet free of usual tracer 
hum. Vacuum -tube prod with r.f. -a.f. switching; 
high -gain high -fidelity amplifier; 6" PM speak- 
er; 18 -watt output transformer gives wide 
choice of impedances. Two essential instru- 
ments in one, 905 -A is the finest 37 years of 
prize -winning radio engineering experience 
can design - value far exceeding $44.50 net. 

EXECUTIVE CFFICES: :240 MAIN ST., HARTFORD 3, CONN. 
F A C T O P OFFICE 1 2,;F' MAIN ST., HARTFORD 3, CONN. 

October, 1948 

Naze ze rLOQturect for new catalog 
of LCETI - Laboratory Caliber 
Electronic Test Instruments . . . 

quality and prices which amaze 
even the experts. 

1 
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ALTEC LANSING NOW "PACKAGES" 
ALL COMPONENTS FOR A COMPLETE 
HIGH FIDELITY RADIO -PHONOGRAPH 
S YS TEM TO BUILD INTO YOUR HOME 

One of many alternative placements of 
elements. In actual installation, speaker 
will be concealed by decorative fabric. 

The Altec Lansing Custom -in -Built Music 
System consists of the famous Altec Lan- 
sing Duplex speaker, a special Altec 
Lansing amplifier, a newly designed TRF 
Altec Lansing AM -FM tuner, and the 
Webster 70 record changer with GE vari- 
able reluctance pick -up. Integrated with 
the structure of your room, this system 
transcends completely the inherent acous- 
tical and electronic limitations of conven- 
tional radio- phonographs, eliminates 
radio "furniture," and reproduces the 

161 Sixth Avenue, 
New York 13, N. Y. 
1161 N. Vine Street, 

Hollywood 38, Calif. 
ALTEC 

full range of sound (35 to 16,000 
cycles). It achieves the highest faith- 
fulness to living sound now known to 
science. Built -in Altec Lansing Day- 
light Television can also be included. 
Complete installation instructions 
come with each system. 

A brochure will be sent on request. 

ALTEC 
LANSING 

custom -in -built 
home music system 

ARMY FIELD 

TELEPHONE WIRE 
Weatherproof -Durable 

2- Conductor, Twisted, 3 Copper and 
4 Steel Strands, Tinned, Insulated 

On 
Original 

Steel 
Reels 

W -1106 TELEPHONE W.t.E 
Unused, new, but stored in open. Half -mile 

reels (2500 to 2750 feet). 
Wf. 85 lbs. Each, $14.25 

500 -foot coil (14 lbs.) $3.50 
1000 -foot coil (28 lbs.) 6.50 

W -130 LIGHTWEIGHT ASSAULT WIRE. 
New, half -mile reels (2600 feet) 

WEIGHS ONLY 16 LBS Each, 515.00 
All prices FOB Sacramento No COD. 

California residents add 21'2% for sales tax. 

SEND CHECK OR LORIS SALES MONEY ORDER 

P.O. Box 1896 -M Sacramento, California 

TECHNICAL KOs 

OIL FILLED 
CONDENSERS 

.05 31FD 111.10 V $0.35 

.05 51111 V .14 

.1 251111 V .75 

.1 751111 V 1.65 
2s.1 71100 V 4.10 
.12 150110 V 7.95 
.25 1111111 \' .35 

4000 V 2.15 
11000 V 3.75 
6011 V 1.05 

5 600 V .28 
5 111011 V .40 

20011 V .75 
.75 2101 V .60 
.77 :I'oi \'AC .30 
1.0 100 \ .45 
2.11 210 V .20 
2.0 60 V .40 
2.11 1001 V .60 
4.11 60i V .60 
4.1 1110 V 1.00 
5.0 2211 VAC .55 
6.0 1001 V 1.45 
5.11 601 V .85 
s.0 1001 V 1.75 
10.0 Ow V 1.00 
31.11 00 VAC 1.40 
30,0 3311 VAC 3.75 

1115.25 

ELECTROLYTICS 
15.1 25 V .40 

Haim 25 V .50 

TRANSMITTING 
MICAS 

.00055 2500 \' 
.011.'5 "11110 \' 

$0.15 

á5 
.20 
.20 
.25 
.85 

.85 

.85 

.25 

.85 

.20 

.30 

.35 

.15 

.65 

.15 

.15 

TUBESCHOKEPOTS 
Tube,: 1X0 Metal $0.81 
Tube, 121:5 \letal .29 
Choke: 11A-1011. 

y5n Ohm 
10\I 

1.59 
Pm.: 2uK-5uK- 

]n11u: 1: .19 
Uu ?fs >leg. 

251)1.-5bK' .30 

SIIlE).DED WIRE 522 50 Ft. for $0.65 

REOISTOIi KIT ASSORTED '4ä1\V...100 for 1.49 

BATHTUB KIT 3s 1 5 . 15. etc 10 for .58 

CONDENSER KIT .01--.00004 I 0 for 2.99 

MICAS .111..u02..ua.5. eta ALL VAL) ES.... .08 

01 150V PAPER (511D(IETI 60 for 1.00 

.1 amV PAPER 8 for 1.00 

$2.00 min. order F.O.B.. N.Y.C. Add postage 
50 °o deposit. balance C.O.D. with all orders. 

Manufacturers' inquiries invited. Send for Flyer. 
Prices are subject to change without notice. 

TECHNICAL RADIO PARTS CO. 
265 Greenwich St. Dept. RN -5 N. Y. 7, N. Y. 

Fig. 19. FM interference lines are gener- 
ally wavering and swaying, sometimes 
running in long sloping lines, and other 
times, as in this case, standing vertically. 

this method are shown in Fig. 14A 
and 14B. Since the matching network 
is mounted outside the receiver it 
should be of good mechanical con- 
struction. They are available commer- 
cially for about 75 cents. 

The second solution for weak sig- 
nals is more direct, and eliminates the 
need for boosters, changeover to co- 
axial lines, and additional tuned cir- 
cuits. It consists simply of tuning 
either a simple or directional dipole 
accurately to the exact frequency of 
the transmitting station's video car- 
rier. 

Most installers fail to realize the 
gain which can be secured in the an- 
tenna circuit itself, when only one 
channel frequency need be considered. 
By tuning the dipole and all parasitic 
element spacings and lengths for best 
gain, as seen in the television receiver 
picture tube, the signal -to -noise ratio 
may be greatly increased and the sig- 
nal strength multiplied many times. 
Here, then, is another advantage of 
the individualized television installa- 
tion. 

Since each station will probably 
have to be treated similarly, the sev- 
eral transmission lines may be run to 
the receiver via the same route in one 
operation. At points distant from a 
city wherein are located several trans- 
mitters, all the dipoles can usually be 
mounted on the same mast, and ori- 
ented in the same direction. This sim- 
plifies the entire process, so that the 
cost is kept quite low. They should be 
spaced as far apart as possible. 

At the receiver, as in the case of 
the problem of ghosts previously de- 
scribed, a low -loss dipole selector box 
is mounted, and the call letters of the 
stations hand -lettered in ink on its 
panel, as in Fig. 9. Thus, the switch - 
box is made to fill four functions; 
attenuation to prevent tearing and 
distortion, de- ghosting, better signal - 
to -noise ratio, and trapping out inter- 
fering signals. 

The fourth function of the selector 
and equalizer box, to contain wave 
traps set for the elimination of signal 
interference which shows up on any 
channel, was covered in connection 
with tearing pictures. It must, there- 
fore, be remarked here that signal in- 
terference can be very troublesome 
even when it is not of the proper 
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strength or frequency to tear out the 
picture; it is therefore listed sepa- 
rately as fault D in our original list. 

Different interference signals are 
responsible for troubles on different 
channels. Figs. 18 and 19 are typical. 
Since wave traps inevitably cause 
losses of the desired signal, they 
should be switched out when the chan- 
nels for which they are set are not 
being used. This can be done along 
with the other functions of the switch - 
box as in Fig. 15 or it may be done 
separately, as in Fig. 16. 

This entire discussion has covered 
the basic purpose and arguments for 
the "individualized" television instal- 
lation, analyzed the most important 
troubles encountered in setting up re- 
ceivers, and provided methods for 
eliminating or diminishing the trou- 
bles. All of these things have been 
discussed in relation to outside an- 
tennas, for the purpose of connecting 
one receiver. This, however, does not 
cover all the needs of the television 
technician. 

In some cities, a major problem is 
the installation of television receivers 
in apartment houses or hotels where 
outside or roof dipoles are prohibited 
by the landlord. Folded dipoles made 
of 300 -ohm twin -lead are popularly 
used for hidden indoor antennas in 
these cases. This is true for several 
reasons; they are thin, compact, and 
easily hidden and they have a broad- 
band frequency characteristic. See 
Fig. 17. 

On the other hand, these twin -lead 
folded dipoles are basically not very 
efficient. They are best used in areas 
of strong signal strength. Should the 
set -owner's apartment be on the side 
of the house facing away from the 
transmitting station, relatively weak 
signal fields will be found in the 
rooms, and consequently the twin -lead 
folded dipole will have to be very 
carefully placed in order to pick up 
enough signal. At the same time, 
ghosts are multiplied enormously 
within the brick -and -iron house, and 
for this reason also, positioning is ex- 
tremely critical. 

To attempt to find a location where 
one twin -lead folded dipole will pick 
up strong ghost -free signals for more 
than one station is patently as difficult 
as finding the proverbial needle in a 
haystack. A relatively quick and easy 
solution is to utilize the switchbox 
method already described together 
with a separate folded dipole cut to 
exact frequency, for each station. 

The individualized technique has, fi- 
nally, one other major advantage. It 
cuts down on free service calls. While 
it is a familiar fact to some television 
installers, a great many new ones 
have still to learn that possibly two of 
the national average of three first - 
year service calls, which usually come 
under the standard television installa- 
tion warranty, are due not to receiver 
breakdowns but to the customer's in- 
ability to handle the receiver's con- 
trols. 

Service calls like this remove the 
profit from this otherwise worthwhile 

October, 1948 

Lightest Most Efficient Crystal 

Pickup Cartridge Ever Conceived! 

ACTUAL SIZE 

NE 14! 
SERIES 12 

WEIGHS ONLY 15- OZ. 

f ORQU 

DRIVE 

BETTER COUPLING OF RECORD GROOVE TO CRYSTAL 
Exclusive Electro -Voice development now brings amazing improvement 
in record playing ... outmodes existing crystal pickup cartridges ... opens 
up vast new replacement opportunities. Fully tested and proved .. the 
new Series 12 TORQUE DRIVE provides a more rugged cartridge for 
everyday use in home phonographs, booth demonstrators, and coin - 
operated machines. Assures finer reproduction, less surface noise, less 
needle talk, less record wear, longer record life, more needle plays! 

3 BASIC MODELS REPLACE OVER 100 STANDARD TYPES 
Comes in low, medium and high voltage outputs to provide universal 
replacement. Speeds servicing, steps up your profit. installation is simple. 
Each cartridge is furnished with replaceable Osmium -tip or Sapphire -tip 
long -life whisker needle. It is available individually or in kits. 

Series 12 with Osmium -tip needle 
Series 12 with Sapphire -tip needle 

Ask your E- T7 Distributor. or send ;aow for 
Bulletins 141 and 142 

ELECTRO- VOICE, INC., BUCHANAN, MICH. 
Export: 13 East 40th St., New York 16, U.S.A. 

Cables: Arlab 

ANOTHER FIRST BY 

List price, $7.50 
List price, $8.50 

New MICROGROOVE Model L -14 
TORQUE DRIVE Crystal Cartridge now 
available -at some price. 
New Model 20 MAGNETIC Pickup 
Cartridge also available for REGULAR 
or MICROGROOVE records. Uses match- 
ing Transfilter. 

Merifyilgasz 
141 
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Spark Plugs are minia- 
ture broadcasting sta- 
tions, send signals that 
interfere with radio 
reception, distort tele- 
vision. The New Auto - 
Lite "Resistor" Spark 
Plug reduces this in- 
terference. 

iYfl 

AUTO'LITE 

SPARK PLUG 
Here's How It 
Works to End 

Interference 
The "Resistor" acts 
to dampen the spark 
plug radio signal to 
an acceptable level* 
while still delivering 
the full high voltage 
discharge required to 
ignite the fuel. 

Auto-Lite Ignition Engineers, working 
with leading automotive manufacturers, 
have developed the new Auto-Lite "Re- 
sistor" Spark Plug with this built -in 
resistor that reduces spark plug inter- 
ference.* Remember, the "Resistor" also 
helps deliver smoother idling, improved 
economy, longer electrode life. Dealers 
are being supplied as rapidly as pos- 
sible. Write for Booklet M -1186 
for full information. 

THE ELECTRIC AUTO -LITE COMPANY 
Torean, Ontario Toledo 1, Ohio 

*Under 35mv /m from 540 k.c. to 150 m.c. at SO ft. 

Tune In "Suspense." Thursdays, 9:00 P. M., E. T., CBS 

142 

business. To a great extent, however, 
such calls can be avoided by leaving 
the customer with an equalized instal- 
lation. This means that all signals are 
boosted up or cut down to the same 
intensity before entering the receiver 
antenna input terminals, by means of 
attenuator or matching pads, called 
equalizers, or tuned dipoles or 
boosters. 

As a result, when changing from 
one station to another, for example, 
the set -owner simply turns both the 
receiver's bandswitch and the switch - 
box's knob. Since the signals are ap- 
proximately equal, only minor re- 
touching is necessary on the contrast, 
brightness, focus, volume, or other 
controls on the front panel. There is 
no room for confusion, and the diffi- 
cult first month is safely passed with- 
out the usual wasteful callbacks. The 
attractiveness of this feature in rela- 
tion to tavern or bar installations is 
great indeed! 

Furthermore, with the switchbox al- 
ready installed, the launching of a 
new local high -band station on chan- 
nels 7 -13 can be accommodated imme- 
diately by the use of one of the switch 
positions. This event has already 
taken place in more than one tele- 
vision city. 

The writer recalls hearing a speech 
by Mr. Richard Guilfoyle at the Janu- 
ary Town Meeting of Radio Techni- 
cians, in Philadelphia. In his address 
entitled "I Spent $91,000 to Earn $90,- 
000 in Television Service," Mr. Guil- 
foyle attempted to give his intensely 
interested audience the benefits of his 
short but bitter experience as owner 
of one of the largest television instal- 
lation companies in the country. 

"The television dealers' most im- 
portant discovery," he said, "is when 
they find that selling a television set 
depends mainly on how well they can 
make it work in a given location." To 
which the writer recalls thinking 
"Amen!" 

Unquestionably, the eye is more 
critical than the ear. No wonder, 
then, that television set -owners are so 
conscious of picture imperfections. 
Because television is new, many a cus- 
tomer can be induced, for a while, to 
accept imperfect reception on one or 
more stations. But sooner or later he 
becomes fed up with it! Will he then 
also be fed up with the dealer who 
sold tire set ... and the servicer who 
installed it ? 

The mark of an expert television 
servicer or a television dealer who 
values his top -rated customers is an 
individualized and an equalized instal- 
lation. That is what we have at- 
tempted to describe in this article. 
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ANSWERS TO "TV QUIZ" PAGE 120 
1. c 6. b 11. c 16. a 
2. b 7. c 12. b 17. a 
3,a 8.b 13.d 18.a 
4. a 9. d 14. b 19. c 
5. d 10. a 15. b 20. b 

19 -20 correct 
16 -18 correct 
13 -15 correct 
10-12 correct 
9 or less 

SCORING TABLE 
excellent 

very good 
good 

fair 
poor 

NfiOUr Of THE SALT hums 

pat rla ORDERS ON 13.c. 

_ 

TU -10 B Tuning Units 
lo to 12.5 M.C. tuning units for the B.C. 375 trans- 
mitter. Can be used as a fixed or mobile transmitter 
by building a shelf for the power supply and tubes. A 
grand buy for parts only. Our best bargain to date. 
Brand NEW, in original cartons. $1.85 each. less 
wall case. 
Each with wall case $2.25 
Desk type telephones 
Old fashioned type desk telephone, receiver on book. 
Used but in excellent working condition. Complete 
with carbon unit, mouth piece, receiver, etc. 

52.00 Each Pair $ 3.50 
BC -1206, 200 to 400 K.C. Receiver 
135 K. C. I. F. 5 tubes, 28 volt D.C. plate and fila- 
ment. Can be converted into "Q 5-er'. $ 5 C J 0 BRAND NEW. original carton 

More $ $ $ TUBE Specials 
RK -34 3 for 51.00 12CS 4 for 51.00 7193 4 for $1.02 

Sola Constant Voltage Transformers 
Output voltage maintained at 115 volt, within 
with line fluctuations from 95 to 125 volt. For single 
phase 60 cycle line only. 500 volt- $ 15.00 amp. 549.50. 60 volt-amp 
Prices F.O.B. our warehouse, Chicago. Subject to 
prior sale. 20% minimum with order. balance C.O.D 
Illinois deliveries add 2% 

QUAD ELECTRICAL SUPPLY, INC 
1650 North Damen Avenue, Chicago 47,11linois 

NEW TooL°' 
RktOIN°TV-. 
PINPOINT 

`I AGI- 
dires 

RQ - . 

to dodge out persistant. 
peaked toyour high Soin, lI 

hosts, reduce noise. 

specified channel. 

TEL -AOIO 
-13. Kit for Switching dipoles, 

traps, pods, receivers. 

T ELE-P AD %, 
-30. Colibroted pod for 

onoly 

ying ghosts, 
tearing pix. 

T ELE -M AT CII 
high, 

RQ -46. Lossless; couples 
T 

h 
re. 

1 low band dipole into 
I1 

1- impedance TV n 

re- 

ceivers. Models for 

combinations. 

For information, call your 
local jobber, or write. 

Roger Television Inc., 366 Madison 
Ave., New York, N. Y. 
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Stagger Tuned I.F: s 
(Continued from page 55) 

three frequencies had an amplitude of 
1 volt at the input to this tuned stage, 
then at the output they would possess 
the following values. At 9 mc. = 1 x 
.707 =.707 volts; at 10 me. =1x1= 
1 volt; and at 11 mc. = 1 x .707 = 
.707 volts. 

These same three frequencies are 
now passed through the second tuned 
circuit. Since this second circuit pos- 
sesses the same characteristics as its 
predecessor, here is the result at its 
output: at 9 mc. _ .707 x .707 = .49 
volts; at 10 mc. = 1 x 1 = 1 volt; and 
at 11 mc. _ .707 x .707 = .49 volts. 
After passage through the two ampli- 
fiers, 9 and 11 mc. are no longer with- 
in the .707 region about the resonant 
frequency, 10 mc. To find frequencies 
with voltages equal to at least .707 of 
10 mc. voltage we must move closer to 
10 mc. The result, of course, is a nar- 
rower bandpass; more accurately, 30 
per -cent narrower. See Fig. 3B. 

Now let us consider two single - 
tuned amplifiers, each with the same 
bandwidth, but with their peaks sep- 
arated by an amount equal to their 
bandwidth. See Fig. 4. The result is 
a response in which the over -all band- 
width (to the .707 points) is 1.4 times 
the bandwidth of a single stage. The 
over -áll gain, however, is now only 
one -half that of the two stages tuned 
to the same frequency. This is so be- 
cause at the center frequency of the 
over -all response curve, the individual 
stage responses are only .7 of their 
peak response. The product of the 
stage gains is approximately one -half, 
(.7 x .7 = .49). 

Now, to progress one step farther. 
We have seen that by stagger- tuning 
two tuned circuits, we achieve 1.4 
times the bandwidth of a single stage 
but with only one -half of the gain. 
Suppose, however, we retain stagger - 
tuning, but we decrease the bandwidth 
of each individual tuned circuit. The 
over -all bandwidth of the stagger - 
tuned system will still be 1.4 times the 
bandwidth of the individual stages. 
However, because we have decreased 
the individual coil's bandwidth, 1.4 
times, this new figure will be less than 
1.4 times the previous figure when 
each individual bandwidth was 
greater. The advantage of this is that 
we still get a greater bandwidth than 
if we hadn't stagger -tuned the circuits, 
and the over -all gain remains high. 

Fig. 4. By stagger -tuning two tuned circuits 
wide bandpass may be obtained. See text. 

RE SPONSÇSSrAOE 
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fiffINNISNIfolizAgEw 

1 -138A- SIGNAL 
GENERATOR 

2600 to 2900 rec. 
Uses variable cavity re.nnator 

twith lighthouse triode as ,s, 3na- 
d, Features sbuilt i attenuator, 
elay line. utput indicator. out- 

put c o,trol and phasing castro!. 
r, 3" meter 0 -200 m 

s 
p 

anted in front panel Tubes 
6AG7, 2 -6ACI, 2C40. 

Separate compact regulates! 
Pow'm' su only delivers 275 to 
375 VDC at 0(5 MA. This power 
vu,Ply alone worth toi r 
asking Price. Tubes 5U4e 

o 
2A3. 

(!J7. 6X5. WE 313CC. 
Both 

r 

'cillator d power . 

e'- only 
1 fl fias 

rack- Schematic .'.$29.95 
d 

100 Watt AM Transmitter 
(BC 375 or BC 191) 

Frequency Range 200 -500 KC 
and 1500. 18,000 KC. 

Can be modified to opo'ate 
LO and 2(1 meters. Self- escited 
oscillator. to as per,, tors c 
trolled. PA neutralized 211 op- ratire Clas. "(-" Pair of ^11's 

s Cias', "R" modulator. Versa- 
tile antenna matching network 
built in. Meters -O -350 MA, O -S 
Amps RF and 0 -15 V. F i ne 
bu s for your medium power 
rig.mr'Use :r or take apart for 
hundreds o[ 

is 
'quality parts. 

BC 375 with tubes and tuning 
unit $15.95 

BC 191 ve I t h tuts, . 2 tun- unit s, connecting plugs, 
dummy load. aeiul I2 V lyna- 
motor power supply $24.95 

ELECTRICITY FOR EMER- 
GENCY OR GENERAL USE 

PE -95 -5000 watts, 115 
VAC, 60 cycles, 54.8 Amps, 

single phase, 6.3 KVA. 
Complete instrument panel. Re- 

mote or local starting. 12 Volt 
battery and 

c 
harging .system. En- 

gine is m Onan 4 cylinder. 4 
cycle water cooled -,line- - 

gine. Rated at 20 HP, mIO 1200 
RPM. Completely metal e 
closed. removable sides. Shipped 
with hater'ies. Size 721/2" L x 

M' x 38," H. Wt. 1500 
Its. $589.00 
ONAN W3M -:3000 watts, 115 
VAC. 60 cycle. 26.1 AMOS. I 
phase. 2 cylinder. ; 
Onan type W3M. Water copied. 
Fully enclosed metal housing 
with lift-i511- door. Front control pan e l . Skid mounted. Size 
40" f. x 33" H x 
20" W $295.00 

BC -325 TRANSMITTER 
400 Watt Federal. 1.5 to 18 
MC. Temperature n pensated 
MO and 5 position crystal oven. 
P.A. pair of 80:3's. All tues 
and 1" C.R. modulation monitor 
supplied. Eleven 3" meters for 
all circuits. front panel mounted. 
110'220 V 60 v le 1 power 
input. 

notch 
nput. Blower, enclos d ,.ark. 

0 

HALLICRAFTER S -36 
RECEIVER 

FM. anal AM from 27.8 to 143 
M(` 5 Watt and Audio System. 
Designed for any climate. Corn. 
piete with tubes and manual, 
new . $195.00 

A B 

HIGHEST QUALITY HAND TOOLS 
Made to e ,rtu,0 5pecificat' m,.e h 
slap tsresliat have devoted years o 
the manufacture of these tools exclu- 

vel'. Drop - forged from high es t 
quality tool steels. s entifically- tea - 
treat,I and hardened. Assurance f 

long -life and dope-triable service under 
the hardest use. 
A -6" Diagonal Cutting Pliers... $1.79 
B-6" Long Nose Pliers $1.79 

(C) EXCELITE DELUXE 
NUT -DRIVER SET NO. 27 

Handy, time -saving, top -quality spin - 
type wrenches to meet your every need! 
Color -coded plastic handles indicate 
socket sizes instantly. Just glance at 
the handles -and .select the correct size 

split -second! Sockets re free of 
burrs, fit then is sou and are deep 

,,, -h to handle two wits. Hardened to dependably retain their shape under 
continuous service. Depth f .shaft hold, 
11/4 ". Includes 7 w nches, s i z 
3/16" to (S /8 ". in 1 /32" steps, a d 
handy lockable tal holder. Sockets 

brightly polished. An valuable are 
set that pays for itself in time 

' ' 
saved and i efficient wShim Shn 
wt. 3 11,5. Price $3.82 

FAMOUS MAKE NATIONALLY 
KNOWN l /4" ELECTRIC DRILL 

Three -jaw Jacobs threaded chuck 
and key. 

Here's a powerful. solidly built 14" 
drill for use the home or shop. Drills i stye I. aluminum. plastics. 
` 

od, etc. Perfectly balanced. it weighs only 35/5 pounds. vet i 

't packs the wal- lop f a heavyweight. 2250 rpm AC -DC motor. forced -air cooled. Strong, light - weight die c s t aluminum housing. 75s" long overall. For 110V.. 50 -60 cycle 
Price 

A(' nr DC. Shp,. wit. 5 Ills. 
$17.95 

6" Ad instable Wrench $1.49 

ANTENNA SWITCHING RELAY 
UNIT-BC-442 

0 -10 Amp., R. F. meter, SO mmt. 
5 KV vacuum 'apaci tor. 24 Volt Releya. $1.95 

DESK STAND MICROPHONE 
With switch, 6 ft. cord and plug. 
200 ohrn carbon butto,. $2.49 

MINE DETECTOR SCR 625 
Ideal for locating bur- ied metal, pipes, treasure, metallic 
fragments in lumber. 
Approximate depth of 
detection 6 feet de- 
pending on soil condi- 
tions. Supplied with 
batteries and tubes. 

Schematic. 
'rested before 

shipment. 
Shipping 
weight, 
.YI lbs. 

$49.511 

i 

ANTENNA TRIPOD 
13 ft. high: strong. Weather- 
proofed head rotates on ball bear- 
ings. Will clamp two inch tube or 
shaft. Legs are 2" phenolic tub- 
ing, with fool -proof lock joints for 
assembly. Fine business for rotat- 
ing beams. TV. No guying or RE 
insulation needed. Weight, 75 lbs. 
Brand New $10.95 

See May ad for photo 

BC -221 FREQUENCY METER 
A heterodyne frequency meter 
comp. w/ tubes, crystal, calibra- 
tion chart. Range is 125KC to 20 
MC. Can be used with 110 Volts 
AC power pack, batteries or vi- 
brapack. Makes a fine signal gen- 
erator or converts to VFC. These 
are slightly used. Tested before 
shipment $37.75 
LINEMAN'S POLE CLIMBERS AND 
STRAPS $4.50 
LINEMAN'S BELTS AND SAFETY 
STRAP. State belt size. 55.75 
AUTO TRANSFORMERS 300 

WATT -FULLY ENCLOSED 
115/160/170/180 V o l t s or 
115 /140 /150 /160 Volts. State 
Voltage range $2.95 

24 FT. ANTENNA WHIP 
8 Screw -in sections, tubular cop- 
per- plated steel, with insulated 
mounting base. Our Price $9.95 

7 CONDUCTOR CABLE #14 
STRANDED 

600 V insu,ation. Heavy duty 
rubber covered. 65 feet long. 
Russell -Stoll plug No. 3880 at 
each end. T /s" OD $4.95 

3 CONDUCTOR CABLE #18 
STRANDED 

400 V insulation. Heavy Duty 
rubber covered. 250 feet long. 
1 Condenser Shielded. Plug each 
end $6.95 
Heinemann Circuit Breakers, Sin- 
gle Pole, 115 VAC. Choice of 
1.5, 5, 7, 10, 12, 15, '30 or 
35 amps `$1.95 

GIBSON GIRL 500 KC SOS 
XMITTER 

Operates from life raft, boat or 
vehicles. Provides 20 seconds 
automatic SOS or alarm signals, 
then 20 seconds 1,000 cycle tone. 
Can be keyed manually. No bat- 
teries. Has speed indicating and 
tuning control lamps. Tubes - 
12SC7 (Audio Ose. and amp.) 
12A6 (RF Ose.) Radio and signal 
light'keyed by hand powered gen- 
erator. 300' antenna wire fur- 
nished. Spares: 2 balloons, 2 
hydrogen generators, box kite, 
parachute, signal lamp, spare an- 
tenna wire and instructions. In 
shock -proof, wetproof bag. Easy to 
operate (no experience needed). 
Weight 40 lbs, New mdse. Origi- 
nal pack $24.95 

REDUCTION GEAR BOX 
Just released from confidential 
material listed by U. S. Signal 
Corps, 100 uses in every work- 
shop. 5 take -off shafts, 8 Boston 
Bronze gears give variety of 
speeds. Gear train, motor mounts 
enclosed in waterproof housing. 
Two waterproof junction boxes in- 
cluded. 
Size 111/2 "x14 "x9" ....$5.95 

BC -603 FM Tank Receiver 
and BC -604 FM Tank 

Transmitter 
Range 20 to 29 MC, 30 
KC deviation. Manual tun- 
ing or push- buttons. Re- 
ceiver has 10 tubes, 
speaker, BFO and Call 
signal. 
Transmitter has 8 tubes, 
including 1624 output 
tube capable of 20 watts 
RF. Output meter and grid 
metering included. Phase 
modulated. 
Your choice of either 603 
or 604 w /sche- 
matic $15.95 
or both for $29.95 

WIRE GRIPS 
(COMA LONGS) 

ti 

SMALL 
MEDIUM .. . 

LARGE 

$1.50 
$2.50 
$3.50 

SCR -522 VHF Trans- 
ceiver -100 to 156 
MC. Crystal controlled. 
17 Tubes ...$22.95 

ELECTRIC MOTOR 
1/20 HP Motor. Split 
Phase $10.93 
Cap. start $11.95 
1/4 HP Motor. Split 
Phase .. .$14.75 
Cap. start $15.95 

ROPE 
ROPE -,+,4" SISAL 

6t /2c ft. 
Minimum order -15' 
Max. length -150' 

Satisfaction guaranteed. 
Order by Mail. We ship C.O.D. 
Order today. Prices subject 
to change without notice. 

,13ietri6utinq empany 
5 E. BIDDLE ST.-isALTIPAORE 2./Ato. 
I Dept. 17 a 

CHECK BULLETINS 
DESIRED: 

Transformers 
Power Units 
Insulators 
Fuses Cable 
Sporting Goods 
Clothing & 
Miscellaneous 
Pole Line Equip. 
Photographic 
Equipment 
Test Equipment 
Tools 

We will gladly pre- 
pare a bulletin on any 
items you may desire. 
We have hundreds of items. Hundreds o f bargains. 

143 

www.americanradiohistory.com

www.americanradiohistory.com


A Complete, Practical 
Handbook of Present - 
day TELEVISION 
Now, the tremendous opportuni- 
ties in the field of television are 
brought within your reach -by 
means of this crystal -clear book. 
Written in plain English, concise 
and up to the minute, it makes 
television easy to understand. 
There is no mathematics to con- 
fuse you and make explanations 
difficult to follow. Hundreds of 
vivid illustrations bring every fact 
and point right before your eyes. 
You'll be amazed at how simple 
television can become with 

New Second Edition -453 Pages 

TELEVISION 

SIMPLIFIED 
by MILTON S. KIVER 
Associate Instructor in Radio, U. S. 
Army Air Forces. Formerly Instructor in 
Radio, Illinois Institute of Technology. 

This brand -new, authorita- 
tive handbook not only con- 
tains all the information you 
need for success in television, 
but covers the trouble- shoot- 
ing and repair of radio sets. 
Beginning with a clear, over- 
all picture of the entire field, 
it breaks down the television 
receiver into its component 
parts and circuits. It ana- 
lyzes them, step by step, 
showing how they are formed, 
the roles they play, and their 
operating characteristics. 

BRIEF OUTLINE OF CONTENTS 

The Television Field; Ultra -high Fre- 
quency Waves and the Television An- 
tenna; Wide -band Tuning Circuits; 
Radio-frequency Amplifiers; The High- 
frequency Oscillator, Mixer and Inter- 
mediate- frequency Amplifiers; Diode 
Detectors and Automatic Gain -control 
Circuits; Video Amplifiers; Direct -cur- 
rent Reinsertion; Cathode Ray Tubes; 
Synchronizing Circuit Fundamentals; 
Deflecting Systems; Typical Television 
Receiver - Analysis and Alignment; 
Color Television; Frequency Modula- 
tion; Servicing Television Receivers; 
Glossary of Television Terms. 

EXAMINE THIS BOOK FREE 

Let this great book prepare you to take 
advantage of the brilliant opportunities 
television offers. Send for it NOW! 

EMAIL THIS COUPON= - 
D. VAN NOSTRAND COMPANY, INC. 

250 Fourth Avenue, New York 3, New York 

Please send me "Television Simplified." Within 
10 days I will either return the book or send 
you $2.00 after examination and $2.00 a month 
for two months ($6.00 in all) plus a few cents 
postage. Return postage is guaranteed. 

Name 

Address 

City State 
RN-Oct. 48 
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A simple illustration will perhaps 
make this clearer. Suppose that the 
bandwidth of each individual stage is 
decreased to .7 of its original value. 
To do this, we raise the individual 
circuit "Q's" to 1.4 times its previous 
value and this will provide an increase 
in gain by 1.4 times. Now, when the 
stages are staggered by an amount 
equal to this reduced bandwidth, the 
over -all gain is one -half the product 
of 1.4 times 1.4. The answer is 1. 
Thus, the over -all gain is now the same 
as with the previous amplifier with 
both circuit- tuned to the same fre- 
quency. 

There are other systems which can 
give high gain and bandwidth, but the 
prime advantage of the stagger -tuned 
amplifier is its ease of alignment. 

An important relationship and one 
which should be remembered by all 

radiomen is the -fact that bandwidth 
of any parallel resonant circuit (or an 
ordinary resistance -coupled amplifier) 
is inversely proportioned to the am- 
plification of that system. Expressed 
a little differently, we can say that 
bandwidth x gain = constant. Thus, 
if we increase the bandwidth of a sys- 
tem by one and one -half times, we de- 
crease its gain by the same amount. 
For any individual tuning coil, band- 
width = Fu /Q where F0 is its resonant 
frequency and Q is the figure of merit 
of the coil. This expression tells us 
that for any given resonant frequency, 
increasing the bandwidth can only be 
accomplished by decreasing the "Q" 
of the coil a proportional amount. 
However, if we raise the resonant fre- 
quency of the coil, maintaining the 

,"Q" constant, then the bandwidth will 
increase in like measure. 30 

EASILY CONSTRUCTED LOCK FOR PICKUP ARMS 
By LEE B. 

TAMPERING with the pickup arms of 
automatic phonographs installed in 

public and semi -public places is usually 
a constant source of expense to the 
operators of such establishments. 

A simple and low cost arm lock will 
prevent unauthorized persons from re- 
moving the tone arm from its rest with 
the resultant danger of dropping the 
tone arm or otherwise subjecting it to 
abuse. 

Many amplifiers are equipped with a 
switch lock to prevent tampering with 
the system when left unattended, how- 
ever this does not protect the pickup 
from damage. 

This pickup arm lock is easily con- 
structed from 20 gauge steel or any steel 
sheet that is not too thick to cut and 
bend easily. The arm shown in the dia- 
gram is adaptable to any restwith a slot- 

WILDE 

ted top to hold the pickup screw and 
thumb nut as shown. It is also adapt- 
able to any other type of rest merely 
by changing the shape of the part of 
the arm that holds the pickup down. 
Most other arms have a rest that sets 
under the pickup arm itself, but in this 
case the arm shown on the lower right 
side of the drawing is made to clamp 
the top of the pickup. 

A small piece of rubber tubing is 
slipped over the arm where it clamps 
the pickup in order to prevent scratch- 
ing. The lock is a small padlock such as 
is used for dog collars. To lock the pick- 
up arm down, slip the lock through the 
two pieces, in the holes provided. 

Dimension "B" on the drawing is not 
given as this value will vary to suit the 
height and distance away from the 
pickup the base piece is aet. -BO- 

Details for constructing a lock to be used 
with pickup arms to prevent to 

LOCK 

REST 

mperina. 

,,`\\ 
PICKUP ARM 

HOLES FOR LOCK 

m 

-'1%"14- 

BEND UP 90° 

ARM FOR PICKUP WITH REST 
ON SIDE OF ARM 

RIVETED 

HOLES FOR WOOD OR MACHINE SCREWS 

BEND DOWN 90 

A 

11/2" ---el 
BASE 

316" 

3/a" 

SEND UP 90° 

j.--- 

m 

1/16 

ARM FOR PICKUP WITH REST 
UNDER ARM 
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N W READY! 
SEND 

FOR YOUR 

FREE 
COPY TODAY 

1949 

The new Walter Ashe 
Catalog, just off the 
press, contains a 
veritable treasure 
chest of bargains. To 
get your Free copy 
simply sign and re- 
turn the coupon be- 
low. Do it right now! 

All Prices F. O. B. 
Sr. Louis 

AOSSINN 

G \GpNrIC 

iaf SURPL9 
lARAN 

1 i_..: 
:. "e-. 

QUANTITY LIMITED 

Plate 
Transformer 

No.4891 -1200 1400 

115 VAC 80 
Shpg. Wt. 18 11 

ONLY $7.45 

ONLY 

98c 
SURPLUS 
SENSITIVE RELAY 

e loo ohm. 2 MA coil. SPST 
rnntacts. Shpg. \Vt. lia lb. 

Bigger- Than -Ever "SURPRISE" 
Trade -In Allowances on your Used 
Test and Communication Equipment. 

NO REASON TO PUT OFF buying that new Test 
or Communication Equipment you want and need. 
Never before in Walter Ashe history have allow- 
ances on used, factory -built Test Instruments, 
Receivers and Transmitters been so generous. Yes, 
NOW is the time to trade and save real money. 
Simply tell us on the coupon what you have to 
trade in. List your preference in new equipment. 
Back will come our big, new Surprise offer. Don't 
put it off. Mail coupon today! 

.411 the big name brands of New Test and Com- 
munication Equipment in stock ... ready for 
intmedr((te (lelirery. 

( 
l 

ORDER NOW! 

CARBON 
HANDMIKE 

Type T -17B handmike. 
S. B. carbon with 
push - to - talk switch 
on handle. Brand 
new. Shpg. \Vt. 3 lbs. 

ONLY 
5 

2 
Limit of one to a customer L25 

EACH 

Sc 
SURPLUS 

OCTAL SOCKETS 
similar or agoni to the 
Molded in plate N prong s' t5. t. 
shp. Wt. 1 lb. SOC 12 for 

PRONG 
MOTORS 

Hi g h quality 
riot drive phono 
motor. Made to 
sell at much more than this low 
surplus clearance price. Slog. Wt. 
5 lbs. 

ONLY $2.25 

HEADPHONES 
Type HS - 16A. 2000 
ohms impedance. 
Canvas Web head- 
band, and long stan- 
dard type cord . 

Shpg. Wt. 3 lbs. 

ONLY $1 4% 
J -37 KEY Largo coin 
.Ilccr cu m Shpg. 

\v t.. 
neta. 

2 lbs. 
Lt ONa LY 90C 

J -38 KEY 
S:nu" as nl,nce with hakelite hn.e and cir.it closing switch. Shpg. 
wt. 3 lbs. ONLY 5125 

sisters 
\\'t. 1 lb. 

RESISTOR 
KIT 

100 assorted: 14, 
Y2, 1 watt re- 

All usable sizes. Shpg. 

ONLY $1.98 

Use the Coupon to Prove That YOUR TRADE -IN'S WORTH 
MORE AT THE WALTER ASHE STORE 

WALTER ASHE RADIO CO. 
W. H. DuBord, WOQDF, Mgr., Amateur Div. 
1125 Pine St., St. Louis 1, Missouri RN -l0 
Gentlemen: 

Rush biner- than -ever "surprise" trade -in allowance on any 

for 
(describe used equipment) 

(show make. model of new equipment desired) 
L i Send bargain list of reconditioned, good -as -new 
Li Test Instruments, Communication Equipment. 

(check one or both) 
Rush my FREE copy of your big, new 1949 Catalog of 

Radio and Electronics. 

NAME 
ADDRESS 

CITY. ZONE STATE 
G 

1/s'aube'r. 19 Ili 

Not surplus. but brand new post -war 
design. 

Real GALLON Transformers 
TYPE E -5707 

:5000 Volts D. C. out 
of filter at 050 MA. 

ICAS 1. l'r. 115/230 
V.At' 110 Cy. 
Shpg. \\-t. 1S t i. 

Only $4800 
TYPE 5708 

2500 Volts D. C. out 
of filter at 500 MA. 

I !CAS:. Pri. 115/2:50 
VAC 80 Cy. 

Shpg. \Vt. 33 lbs. 

Only $3300 

TYPE E -5105 
u000- 1750 -1500 Volts D. C. 
eat of filter to 500 MA. 

I ICAS) Pri: 115 /230 VAO 
(JO Cy. Shpg. Wt. 30 lbs. 

Only $3600 
Since 1922 one of America', 
leading distributors of Test 
Instruments, Amateur Radio 

Equipment and Supplies. 
SPECIAL! Save as much as 
50% on some of our many 
smash values in Recondi- 
tioned, "Good -As -New" Test 
and Communication Equip- 
ment. Write for complete 
list of these amazing bar- 
gains! j CONVENIENT TIME 

PAYMENT PLAN 

PHONE 
CHestnut 1125 

SURPLUS 

FILIER 
CHOKES 

No. 8056 -8 HY x 500 MA. 55 ohms 
DC Res. Shpg. Wt. 28 lbs. 

Only ... $11.85 
No. 8783 -2 -6 HY x 500 MA. Swing- 
ing Choke. Shpg. Wt. 28 lbs. 

Only... $11.85 
No. 6317 -4 HY x 300 MA. 40 ohms 
DC Res. Shpg. Wt. 13 lbs. 

Only... $4.95 
No. 4205 -E -2.5 HY x 280 MA. 43 
ohms DC Res. Shpg. Wt. 5 lbs. 

Only... $1.49 
No. 10062 -10 HY x 250 MA. 110 
ohms DC Res. Shpg. Wt. 13 lbs. 

Only... $3.49 
No. 0122 -10 HY x 250 MA. 164 
ohms DC Res. Shpg. Wt. 13 lbs. 

Only... $3.95 
No. 2785 -Dual 12 HY x 250 MA.150 
ohms DC Res. per section. Shpg. Wt. 

17 lbs. Only... $4.95 
EXTRA SPECIAL! 

No. 5269 -I. i DV V s 150 MA. 79 
ohms D(' Res. Shpg. AVt. 0 lbs. 

Lots of two....79c ea. 
One only...99e 

RADIO CO. 
HOUSE OF "SURPRISE" TRADE -INS 
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YOU DON'T NEED 

MONEY TO BUY FROM 

HERE'S ALL YOU DO:- 
1. Send a list of my items you want. 2. Send a 
list of your equipment that you no longer need. 
Then -I'll airmail you my offer. Here's a chance 
to cash in your unwanted equipment for some- 
thing you really need 

ERECO BEAM ROTATOR 

Features:-110 volt 60 cycle -variable speed 
-4 tone crackle console -selsyn indication - 
supports 250 lb. beam -weatherproofed -90 
day guarantee -hundreds 6995 in use. Dealers inquiries in- e7 

vited. Net fob Everett..... 

STILL IN STOCK 
As advertised and illustrated in Radio News (refer 

to issue indicated) 

1 watt neon NE -30 (May) $0.14 
Vs watt neon bulb NE -48 (June) .08 
1" clear pilot light W /NE -48 (June) 19 
28V. frosted bulb 21 CP DC bayonet 

(June) .05 
12 -16V clear bulb 15 CP cand. base 

(June) .05 
Impedance adapter MC -385 -B (May) .19 
Transformer 10,000V. 23MA. 115V 

60 cy (June) 6.95 
DC Selsyn system complete (Junel 4.49 
PE -103A Plug (April) .69 
PL -64 Plug for BC -375 (May) .49 
VHF Tank Circuit (May) .29 
Mica trimmers 10-140 and 10- 

1 80mmfd. (Apr.-May) .05 
Antenna Insulator 12" long l'' dia. 

(July) .10 
Instrument Autosyn (Aug.) 2.95 
RF indicator AR -5 (Aug.) .06 
Insulator (Aug.) .04 

MOUNTINGS 
New FT-226A, FT-151A, FT-213A, FT-220A, FT- 
227A, FT-406A, MT-203, FT-222A, FT-225A, FT- 
224A, MT-149A, FT-247E. 
Each 19c 

PLATE RELAY 
10,000 ohm S1'DT de- 
signed to operate in 
plate of 6SN7. Taken 
out of new 
equipment. Each 49c 

BALISTICS COMPUTER 

earl. 

Type No. 2C Ill. Neo. Contains 
selsyns, 7 geared head motors. 

15 tubes, 14 relays. 10 micro - 
,,witches, hundreds of precision 
gears and a box full of radio 

Diu ib. parts Jackpot. $29.95 Each. 

Enclose oostaoe. Satisfaction guaranteed or your 
money back. Hundreds of bargains In our free 
illustrated list. 

DICK ROSE ERECO 
2912 Hewitt Ave. Everett 20, Wash. 
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Simple Simon 

SIGNAL TRACER 
A signal generating tracer which features a multivibrator 
circuit with simultaneous output from 2500 c.p.s. to 20 me. 

By H. J. GRUBER 
Assoc. Eng., Clippard Instrument Laboratory, Inc. 

TOP -NOTCH radio servicemen and 
engineers are quite familiar with 
the signal generator method of 

signal tracing whereby an audio, inter- 
mediate, or radio frequency is set up 
on a conventional signal generator and 
the output introduced into an audio, 
intermediate, or radio frequency stage 
of the receiver under test. The output 
of the stage under test is then checked 
to determine whether the signal is 
passing in a normal manner. This 
method, although good, is time con- 
suming; hence the common signal 
tracer, consisting of a detector probe 
and high gain amplifier, came into 
being. To use the ordinary "signal 
tracer" it is still necessary to intro- 
duce a signal into the receiver either 
from a strong broadcast station or sig- 
nal generator and go through the re- 
ceiver stage by stage from the antenna 
to the speaker to determine the faulty 
stage. 

It occurred to the author that a 
simpler tracer could be developed 
which would generate its own signal, 
operate on a.c. or d.c. and be compact 
enough to fit into the serviceman's 
coat pocket or tool kit, making it 
usable in the shop or on home calls. 
The "Signalette," which incorporates 
a multivibrator circuit (Fig. 1) and 

Fig. 1. Circuit diagram of signal tracer. 
All parts used are standard stock items. 

117 V P F 

Rt -760 ohm res. line cord ± 10% 
R2, Rs- 22,000 ohm, 1/2 W. res. ± 10% 
R4- 10,000 ohm, 1/2 w. res. ± 10% R- 10,000 ohm miniature pot. 
Cr, C -.01 pfd., 200 v. cond. ± 10% 
Cs-50 µµtd., 600 v. ceramic cond. ± 20% 

Over -all view of the commercially -built 
signal tracer unit described in this article. 

uses a single 12SL7GT tube, meets 
these requirements. It has a funda- 
mental frequency in the neighborhood 
of 2500 cycles. The exact frequency 
of a multivibrator is rather hard to 
determine precisely and is of little 
consequence for the proposed applica- 
tion. The characteristic of this circuit 
is such that it has a very high har- 
monic output and therefore a useful 
output is obtained through 20 mega- 
cycles with a separation of 2.5 kc. be- 
tween successive harmonics.* 

To point out the simple method of 
signal tracing using this instrument 
let us consider the standard all -wave 
broadcast receiver. Disconnect the 
antenna and turn the volume control 
to the high position. Starting at the 
output stage of the receiver it is only 
necessary to touch the tip of the in- 
strument to the grid of the output tube 
with the output attenuator (mounted 
in the nose piece of the instrument) 
adjusted to full (100 on dial) and lis- 
ten for the tone of the "Signalette" in 
the speaker. Then proceed through the 
receiver, stage -by- stage, in the above 
manner, toward the antenna post of 
the set, decreasing the output of the 

This separation is desirably small so that 
when the multivibrator output is heard on the 
loudspeaker of a receiver under test the succes- 
sive harmonics tend to blend together into a 
continuous harsh, raspy tone, easy to identify. 
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SUPER SIGNAL TRACER 
Presenting the NEW 
MODEL 201 SUPER 
TRACER by Precision 
Electronics for faster, 
easier servicing. Fre- 
quency range from 30 
cps. to 300 MC. Quickly 
shoots trouble in FM, 
TELEVISION, all radios 
and amplifiers. Vacuum 
tube polystyrene tip 
probe of low 3mmf. in- 
put capacity will not 
disturb oscillators. Audio 
input jack, output meter 

jock, 5" P.M. speaker for hum checking are plus 
features for added versatility. 

COMPLETE FOR ONLY 

$2995 with probe. 

FOR THE MUSIC LOVER 
FOR THE SOUNDMAN 

microphone. Al steel cabinet 

Amplifier Special RA -18, 
for high fidelity sound 
work, for high quality 
phono use, for general 
public address use. Ideal 
for FM tuners, covering 
on audience of 1500 
.n 4000 sq. ft. 18 watt 
output, frequency re- 
sponse from 30 to 
17000 cycles -1 db. 
four controls, I phono, 1 

treble, 1 boss, and 1 

indirect lighted panel. 

ONLY $3350 
This isone of our stock o fine amplifiers. We can supply 
a sound system to meet any demand, satisfy any situa- 
tion. With such names as Jensen, Shure, University, Elec- 
trovoice, Thordorsen and Raparco. Send for our Sound 
Catalog. 

12' PM Speaker -for PA, radio or phonograph use Mode 
by one of the better manufacturers. Alnico 5 magnet, 
individually cartoned 
Priced at only $439 

12' Speaker, Heavy Duty Utah Magnet for Public Ad- 
dress, high quality phonograph or radio work. 46 -oz. 
Alnico very well constructed by one of the best known 
speaker manufacturers. 

$895 idividually eartoned 

CATHODE RAY STETHOSCOPE 
feiler Cathode 
Ray Osci otcops 
7S -7 Stetho- 
scope. Ideal for 
Television and 
FM Servicing. 3 

'nstruments in 1: 

I1) Laboratory 
quality 5' Os- 
cilloscope. (2) 
Visual and Oral 
signal tracer. 
(3) AC and RF 

Frequency and Voltc,ge measuring. 

Frequency Response -Horizontal Amplifier 20 cyc. thru 
350 KC usable flat to 100 KC. 

Vertical Amplifier -some as horizontal. Sweep Oscil- 
lator 10 to 35 KC. Sensitivity %V RMS per inch. 

FRICE NOW $8995 
1S -71 Signal tracing probe to rratc. Sterhoscop, S8.25 

Presented below are representative lists of our 
component parts. All parts are of highest qual- 
ity. Check the prices. You will appreciate sub- 
stantial savings in buying from Radio Parts Com- 
pany. All fully guaranteed. Write for oar latest 
sound catalog. 

SPEAKERS 
2" PM $ .89 8" PM $2.99 
3" PM .95 8" PM heavy mag 4.45 
4" PM 1.29 10" PM 6.8 oz. Alnico 4.75 
5" PM 1.39 5" 450 ohm 1.79 
6" PM 1.69 5" 1000 ohm 1.89 

6" 450 ohm 1.99 

SUPERIOR CCNDENSERS 
These condensers are made for us by a well - 
known manufacturer. They are quality tested 
and time proven. We are able to present the 
5 most used electrolytics at very reasonable 
prices. 

8 mfd. 450V 
20 mfd 150V. 

20x20 mfd 150V 
10x 10 mfd 450V 
50x50 mfd 150V 

10 for $2.25 
10 for 2.25 
10 for 3.50 
10 for 4.90 
10 for 4.90 

ESPECIALLY FINE VALUE -Electrolytic Conden- 
ser, 40x20 mfd. 1 50V 20mfd 20V, strap mount- 
ing 10 for $3.50 
Output transformers, Standard 50L6 ' /z "x 'Y 

clinch or strap type mounting. 39c ea. 10 
for $3.50 
IF transformers, midget type, Iron core, 456 KC 

dimensions 3/4"x2". 99c Per pair ..6 pairs$5.29 
Coil Kits: Set of matched ant and RF coils..55c 
SA7 or A8 oscillator coil. 29c 
Wire Wound Resistor Kits: 
Kit of 25 most commonly used 5-10-15-25 watt assorte' 

wire wound enameled $3.00 per kit 
A 'C cords, 6' with plug, iRu ea. 10 for $1.50 
Loop antennas. Ideal for any midget set. Size 3'/ s7'. 

23c ea. 10 for $1.90 
Superhet 2 gang condensers 456 KC. 79c ea. 

6 for $3.69 

BYPASS CONDENSERS 
The finest made -nationally advertised brand. 
.01 mfd 600 V, 10 for $ .85.. 100 for $7.50 
.02 mfd 600V, 10 for .85.. 100 for 7.50 
.05 mfd 600V, 1 0 for 1. 1 5..100 for 9.50 
.1 mfd 600V, 10 for 1.35.. 100 for 1 1.50 
.25 mfd 600V, 1 0 for 2. 1 9.. 100 for 18.5 0 
.5 mfd 600V, 10 for 3.95..100 for 35.00 

FP CONDENSERS -A REAL BUY 
20x20 mfd 450V, 69c ea. 10 for $6.25 
20x20x20 mfd 450V, 79c ea... 10 for 6.90 
16 mfd 500V, 49c ea. 10 for 4.45 
20 mfd 350V, 20x20 25V 39c ea. 

10 for $2.95 
20 mfd 150V, 20 mfd 25V 39c ea. 

l O for $2.95 
40x20 mfd 150V, 20 mfd 25V 49c ea. 

10 for $4.45 

VOLUME CONTROLS 
500,000 ohm control w s 3" shaft....39c ea. 

10 for $3.50 
500,000 ohm less sw 250,000 ohm less switch. 

21c ea. 10 for $1.95 
100,000 ohm less sw 50,000 ohm less switch. 

21c ea 10 for $1.95 

Heavy Duty Power Transformer -Ideal for heavy duty 
amplifier or small transmitter. Primary 115 volts, Sec- 

ondary 6.3 V 10 amps 
6.3 V 6 amps 
5V CT 3 amps 

850V CT142 ma 
Bios 65V 142 ma 

Terminal board type connections, upright mounting. 

PRICE NOW $475 

WRITE FOR OUR LATEST 
GENERAL CATALOG 

RADIO KIT 

Five tube, superhet kit, with following tubes: 

50L6, 12SA7, 125K7, 12507 and selenium 
rectifier. 

Attractive black plastic cabinet with grill and 
escutcheon to match, loop antenna, cable drive 
dial, matched iron core IF transformers, PM 

speaker complete with all ports, schematic and 
layout pictures. $995 
PRICE ONLY 

REGENCY FM TUNER 

Attractively styled Mahogany cabinet 

Compact 

Of Highest Quality 
Easily attached to any radio or amplifier 
AC operation 
88 to 108 megacycles operation 
Tube line up 6BE6, 6AL5, 2 -6BA6; Ratio De- 

tector type. $ 
PRICE 

2059 

BUILDING PHONOGRAPHS OR 

REPLACEMENT PARTS 

Phonograph motor, 9" turntable, pre -lubricated 
motor of well -known manufacturer. Price $2.79 
Pick -up arm. Standard crystal Cartridge HI- 

GAIN, complete with hardware...PRICE $2.25 
3 tube phono amplifier. Built of highest quality 
parts using 50L6, 35Z5 and 1 2SQ7. Less Tubes, 
$2.95. With Tubes $4.95 

SPECIAL ON RECORD CHANGERS 
DETROLA 

FEATURES: 

Plays 12 10 -in. or 
10 12 -in. records. 

Extremely smooth 
action. 

9" turntable 
Size 12 "x12" 61/2. 

deep. 

This changer is compact enough to fit in most 
installations. 

PRICED AT ONLY $1250 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 

Het caper. 19 Ili 147 

www.americanradiohistory.com

www.americanradiohistory.com


The Television -FM Antenna of a 1,000 Positions 

A removable window antenna 

Covers all frequency ranges 44- 

216 mc, channels 1 to 13 and FM 

Non-directional. Provides re eP the 
Lion from all points 
compass 
Expandable 

folded 
diP le and reflector 

National Sales 

APEX ELECTRON 
192 LEXINGTON 

Secured firmly by expansion 
bolts 
Designed for maximum broad 

band performance 
Strong. lightweight aluminum 
with genuine lucite insulation 

Sells right across the counter 

TV -FM buyers can install easily 

Representatives 
ICS SALES CO 

AVE. N.Y.16r N.Y. 

SCOOP -SCHUH DOES IT AGAIN! 

10 METER 3- ELEMENT 
BEAM ANTENNA 

Adjustable telescopic elements. 
Adjustable spacing -can be set for .1 -.15 
or .15-.2 
2 Types: T Match 

Folded Dipole 
Rigid Aluminum construction to withstand 
high winds. 
Easily fed with coax cable or moulded line. 
Fits l' pipe mast (not included). 

Look At This Low Price . 

T MATCH BEAM $19.95 
FOLDED DIPOLE BEAM. 23.95 

15' length RGBU coax cable with connector 
on each end $ 69 

300 Ohm Moulded line per 100 feet. . ..$2.75 

HI POWER 
NEUTRALIZI NG 

CONDENSER 
Easily mounted on chassis 
by drilling 2 holes. 33 
aluminum discs with brass 
hardware. Capacity 5-15 
mmf. Height 5'. 
Only $1.50 

b miu 25uu Volt Oil Filled Condenser 24.50 
8 mfd 1000 Volt Oil Filled Condenser $1.49 
23 Volt 10 Amp. Berm. Sealed Filament 

Trans. for BC-610 $3.50 

Write for free Merit Transformer Catalog - 
low price, high quality. 
TERMS: 30% With order. Balance C. O. D 

Shipments F. O. B. Chicago 

SCHUH'S RADIO PARTS Inc. 
1253 Loyola Avenue . Chicago 26, Illinois 
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SCR 522 Tr. Rcvr. unit $19.50 
BC 348 complete with 28 volt 

dynamotor $97.50 
BC 221 with Xtal and 

Calibration book $47.50 
"Learn and Live" Training film 

with sound -with Guy Kibbee 
-20 minutes 16mm $ 6.50 

BC 433G Compass receiver 200- 
1750 kc as described in 
September ad $23.50 

BC 453 "Q -5'er" 190 to 550 kc $12.50 
BC 454 tunes 3 to 6 megs 

New $15.00 used $ 9.00 
BC 455 tunes 6 to 9.1 megs 

New 116.50 used $11.00 
BC 457 or 458 $12.50 
BC 459 New $25.00 used $18.50 
BC 929 Radar scope -makes 

swell monitor using abt 85 
volts 60 cycles 514.50 

ARC 5 VHF Xmtr $25.00 
ARC 5 VHF Rcvr $25.00 
APN 4 Receiver unit and 

Indicator unit $65.00 
Racks, open, 72 ", standard 19" 

panel $12.50 
We have in stock large quantities of surplus equip- 
ment for marine and aircraft use such as beacon 
receivers, VHF equipment, Radar equipment, 
ILS equipment, Altimeters etc. Send us your 
requirements. 
All items above are in good usable condition and 
complete with tubes. 20 % required with COD 
orders -please do not send postage. We prefer to 
ship Railway Express 

East Coast Radio of Florida 
535 -7 East Bay St., 

JACKSONVILLE, FLA. Phone 5 -6328 

unit as the instrument is advanced to- 
ward the antenna. Lack of signal 
output at any stage, of course, will 
indicate a faulty stage. Gain -per -stage 
can also be determined, for, if the at- 
tenuator does not have to be decreased 
as we proceed from stage to stage, we 
know that the stage does not have 
proper gain and conventional trouble- 
shooting technique should be employed 
to correct the trouble. 

Signal tracing with the "Signalette" 
is by no means its only use, for it is 
ideal for checking receiver sensitivity 
due to its simultaneous output over 
such a wide range of frequencies. 
Therefore the sensitivity of an all - 
wave broadcast receiver can be check- 
ed merely by touching the tip of the 
instrument to the antenna terminal of 
the receiver and tuning the receiver 
successively over each band, noting 
any significant increase or decrease in 
audible output, thus determining if 
"hot" or "weak" spots are present. 

This instrument will also do a good 
job of "touching up" i.f. stages of a 
receiver. Many radio servicemen think 
that the i.f. stages of a receiver should 
be aligned to a certain frequency, say 
455 kc., but actually it is of no impor- 
tance except in certain critical locali- 
ties whether the i.f.'s are peaked at 
this frequency. In fact the important 
thing, for optimum receiver perform- 
ance, is that all the i.f. stages be 
peaked at the same frequency and 
the oscillator correspondingly trimmed 
and padded. 

To touch up the i.f. stages of a re- 
ceiver touch the tip of the instrument 
to the converter grid and adjust the 
output attenuator for suitable speaker 
or output meter response, keeping the 
level as low as possible. Now adjust 
each i.f. trimmer for maximum output. 
The radio volume control should be on 
full. As usual, it is advisable to re- 
peat the alignment for greatest ac- 
curacy. 

After touching up the i.f. stages, the 
frequency to which the i.f. becomes 
peaked is the one to which most of the 
tuned circuits were set before realign- 
ment. In checking the operation of a 
number of receivers that were first 
realigned with the "Signalette," and 
then with a conventional signal gen- 
erator, there was no difference found 
in over -all performance. 

It is also possible to touch -up radio 
frequency stages, check poor shielding 
in auto radios, check audio amplifier 
gain, touch -up loop antennas in port- 
able and home type radios and make 
many other tests which require the 
use of a signal in the 2500 cycle to 20 
megacycle range. 

The radio serviceman can save con- 
siderable time and money by employ- 
ing this inexpensive multivibrator 
method of signal tracing. This instru- 
ment, while it is in no sense intended 
to take the place of existing types of 
test equipment, nevertheless is an in- 
valuable tool for the simple and rapid 
location of receiver troubles and forms 
a vital adjunct to the serviceman's kit. 
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What's New in Radio 
(Continued from page 84) 

6 and 7 to 13. High gain dual -purpose 
miniature tubes are used in the cir- 
cuit which contains its own power sup- 
ply for 117 volt a.c. 

Although primarily designed for 
television preamplification, the unit 
may also be used as a 2 and 6 meter 
preamplifier for ham receivers. 

Sonar Radio Corp., 59 Myrtle Ave- 
nue, Brooklyn, New York, will supply 
additional details on request. 

BATTERY TESTER 
Chicago Industrial Instrument Co. 

has developed a battery merchandiser 
which is designed to increase the sale 
of dry "A" and "B" batteries by dem- 
onstrating to customers the condition 
of their batteries. 

The new merchandiser may be used 
on the counter or hung on the wall 
because of its dual position design. A 
51/% inch D'Arsonval movement meter 

indicates whether the battery is fresh 
or should be replaced. 

The unit will test any dry battery 
rated from 1% to 150 volts. Two 
ranges provide for both low and high 
voltage batteries. The 11x to 10 volt 
range accommodates flashlight cells 
and "A" batteries. "B" batteries are 
tested on the 10 to 150 volt range by 
merely flicking the toggle switch and 
setting the selector dial to the rated 
voltage of the battery. All tests are 
made under load according to the bat- 
tery manufacturer's specifications. 

For further information and prices 
on the battery tester write direct to 
Chicago Industrial Instrument Co., 536 
West Elm Street, Chicago 10, Illinois. 

SOUND -POWERED HANDSET 
The Wheeler Insulated Wire Com- 

pany, Inc. of Waterbury, Conn., is cur- 
rently in production on a self -powered 
telephone handset which is particu- 
larly adaptable for radio and televi- 
sion installation work. 

No batteries or power supply are 
necessary for the operation of the 
equipment. The units may be oper- 
ated over a two -conductor full metallic 
October, 1948 

lREE-w,wu THEY LAST. 
WIRING diagram for 5 tube AC -DC set. These excellent 

diagrams won't last long -so send for yours now! 

Milwaukee 
AUTOMATIC RECORD CHANGER 

only $13.95 

Complete with L -82 
Astatic Crystal Car- 
tridge, Mounting 
Springs and Full 
Instructions. A ter- 
rific buy! 

POWER TRANSFORMERS 
All fully shielded, flush mount. 
Quality construction at sensation- 
ally low prices. 
100 Mil -6.3V C 3 amps - 

5V @,2amps750V C.T.... $2.95 
150 Mil -6.3V (a 4 amps - 

5V @ 3 amps 750V C.T.... 3.39 
200 Mil -6.3V @ 3.3 amps - 

5V (p,3 amps 815V C.T.... 4.45 

VOLUME CONTROL Bargains 
Nationally advertised brand. 
An exceptional buy! All 

' brand new. 

10,000 ohms V.C. with switch, 3" shaft 
25,000 ohms V.C. with switch, 3" shaft 
50,000 ohms V.C. with switch, 3" shaft 

100,000 ohms V.C. with switch, 3" shaft 
250,000 ohms V.C. with switch, 3" shaft -Tapped 
500,000 ohms V. C. with switch, 3" shaft -Tapped 
1 meg ohms V.C. with switch, 3' shaft- Tapped 
2 meg ohms V.C. with switch, 3" shaft- Tapped 

only 44c ea. 

OIL FILLED CONDENSERS 
Standard Brand. Upright Tyim. 
Stand -off Insulators. 

4 Mfd. 600 VDC 45c 
6 Mfd. 600 VDC 69c 
7 Mfd. 600 VDC 74c 
8 Mfd. 600 VDC 79c 

10 Mfd. 600 VDC 89c 
8 Mfd. 1000 VDC. $1.90 

SPEAKER Specials 
Top quality, precision -built speakers at absolute 
minimum cost. 

3" P.M. -.68 oz. Al- 
nico V ea. $ .99 

3" P.M. -1.47 oz. Al- 
nico V 1.15 

4" P.M. -1 oz. Al- 
nico V .99 

4 "z6° P.M. Speaker.. 1.89 
5" P.M.-1 oz. AI- 

nico V .99 
5" P.M. -1.47 oz. Alnico V 1.15 
6" P.M. -2.15 oz. Alnico V 1.55 
8' P.M. -2.15 oz. Alnico V 2.75 
8" P.M. -6.8 oz. Alnico V 3.69 

10° P.M. -6.8 oz. Alnico V 4.39 
12" P.M.-3.2 oz. Alnico V 4.95 
12" P.M. -6.8 oz. Alnico V 5.95 
12" P.M.- 21 oz. Alnico 3 with 

6V6 P.P. Output co mplete 7.95 
8" Dynamic 680 ohms field 
with 6V6 P.P. Output complete 3.95 

12" Dynamic 680 ohms field 
with 6V6 P.P. Output complete 

12" Dynamic 1000 ohms field 
6.95 
5.95 

ROLA 5" P.M. SPEAKER 
with 50L6 output, 
1.47 oz. Magnet. 
Limited quantity. . 4 only 11.95 complete .. 

Minimum Order S1 
WHEN ORDERING - 
Send 25% deposit for 
all C.O.D. Shipments. 
Include su ff i ci a nt 
postage -EXCESS 
WILL BE REFUNDED. 
Orders without post- 
age will be shipped ex- 
press collect. All prices 
F.O.B., New York City. 

TELEGRAPH KEY 
with PL 55 Plug and 51/2 
foot cord. Immediate de- 
livery. 

only 67e ea. 

IF TRANSFORMERS 
Medium Size 456 KC IF Trans- 

former -Input & Output 32c ea. 
Medium Size 456 KC IF Trans- 

former with AVC Tap.. 39c ea. 
Midget Size 456 KC IF Trans- 

former- Input & Out- 
put 49c ea. 

Amazing CARTRIDGE Value 

ASTATIC L70 Crystal Cartridge . $1.49 

WEBSTER N7 Crystal Cartridge. 1.49 

ASTATIC Nylon Cartridge 2.95 

OUTPUT TRANSFORMERS 

C 
C,_ 

50L6 39c 
6V6 44c 
6V6 PUSH PULL 49c 
?1 )5 39c 

Standard Brand 
AC PHONO 

MOTOR & 
PICKUP 

60 cycle, 115 volts. 
with Turntable. 

complete 
$4.35 

Brand New Williard No. 27 -2 
2 Volt Storage Battery and 

2 Volt Vibrator 
Used in General Electric 
model No. 530 charge A 
PACK portables. Suitable 
for all farm radio sets. Indi- 
vidually boxed. 
Both for $2.69 
Battery alone 1.79 
Vibrator alone.. .99 

6 Volt Auto Vibrators 
4 Prong 99c each. d 

Senco Special! 
CRYSTAL HAND 

MIKE 
100 feet on shielded mike 
cable and standard plug. 

$5.95 complete 

MICROPHONE CABLE 
A F I G DE F G H 

A -18 strands Silver- Plated Tinsel, B- Double 
Serving Cellulose Acetate, C -Yarn with Mois- 
ture -Proof Treatment, D -Black Braid, E -Salt 
and Pepper Braid, F -Braid of Tinned Copper, 
4 Strands No. 36 B & S, G- Cotton Serve, 
H -' ¿ Rubber Jacket, Black 60% Rubber Com- 
pound. 

only 4c per toot 

*NCO 
Dept. A, 71 WEST BROADWAY 

NEW YORK 7, N.Y. BEEKMAN 3 -6498 
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INSURE 
YOUR PROFITS 
with 2% PRECISION! 
Now! Vacuum Tube Voltmeter 
with High- Frequency Probe! 

Low Cost VTVM Si Probe -for Audio, FM & Television 
A VTVM with ALL -ELECTRONIC rectifier and an included probe for high-frequency M & Television servicing! All. electronic rectifier is vastly better than standard copper - oxide type. You get all this: 

high 
h put 

impedance- 
25 
15 different reeves-ohms. 
AC and DC volts du."'e triode balanced 
bridge circuit -extremely 
stable 
extra heavy duty AC 
isolation transformer 
inear -2 % overall 

accuracy 
is 1000 gohm useful 

ohmmeter range 
rua.. d 41 /s,r meter motive- 

95 ment-AC an DC 1 
scale --easy to read 

MODEL 221 VTVM described above. less orobe NET 

Model P -7$ High -Frequency Probe for above net $7.50 

sturdy steel case, port- 
able-genuine 

e ne) 
leather . electronic AC range 

meter burnout impossible 
individually calibrated 
tales 

etched panel -scales 
cannot rub off 

MULTI -ANALYST 
Model 113 -A 

A complete VTVM 
that follows signal 
from antenna to 
speaker. 

extremely sensitive 
wide range AUDIBLE 
signal tracer. 
6 tubes -nain over 90 
in probe ALONE!' 

:bis $8950 Only. NET 
Handy high -gain tri- 
ode tube probe, avail- 
able separately. 

87.90 NET 
VTVM MODEL 210 -Flat Response to 300 Mc! 

A test instrument for ALL radio and electronic work - 
FM, Televishm. Precision measurement of very wide 
range of r istante and voltages. HUGE easy-read. 
ing 814," meter. ALL ELECTRONIC.. net $69.50 

KIT FORM VTVM 

°`t® $3300 

Model 221 -K 

Nothing Else 
To Buy! 

-- 
NET 

Model 221 -K is the v Mil described above, in kit form. Includes Al.!. components. NOTHING ELSE TO BUY! With complete net of 11 stage -by -stage wiring and assembly diagrams and full. simple In- structions. 
If Your Jobber Is Out of Stock, Order Directly from Us, Mentioning His Name 

ELECTRONIC INSTRUMENT CO., Inc. 
377 BLAKE AVENUE BROOKLYN 12, N. Y. 

We Welcome School Inquiries -Special Discounts To Quantity Users 

CUT HOLES FAST 
IN RADIO CHASSIS 

11 

WITH A GREENLEE 
RADIO CHASSIS PUNCH 

GREENLEE Punches make this tough 
job easy. Merely turn with an ordinary 
wrench . .. make accurate, clean holes 
in a hurry. No reaming or tedious filing. 
There's a GREENLEE punch for each of 
these sizes: 1/2"; %8 "; %"; %a "; 1 "; l %s "; 

lW; 1W; l'/a"; 13/8 "; 13,¡"; 21/4" -for 
cutting holes to take sockets, plugs, etc. 
Also GREENLEE makes Knockout 
Punches and Cutters for conduit and 
meter holes up to 3,W. Write for facts. 
Greenlee Tool Co. 1890 Columbia Ave- 
nue, Rockford, Illinois. 
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47ede, a ed 
FALL SPECIALS! 

. 
10" PM SPEAKER BUY 
6.B O:. Alnico V Magnet 
This is the kind of buy you 

We're letting this modern 0 ilo just can't afford to pass up. 

foil Alnico V magnet PM 
speaker go at a fraction of 

v its original cost. Less out- 
put transformer. $3.95 

7 , ONLY 

SHURE T -17B HANDMIKE (fI:1 
With Press -To -Talk Switch 

You can still get this exceptional 
handmike if you hurry. 200 ohms. I i 

Handy press -to -talk switch. Com- 
plete with cord and plug, and it's 
BRAND NEW! 98c 
ONLY 

FEDERATED TELEVISION SCOOP ON 
ALL TRANSVISION COMPONENTS 

We Stock ALL TRANSVISION Television and FM 
Compo. eats, as well as those of ALL other out- 
standing manufacturers. 

BIG NEW ALLENTOWN BRANCH 
1115 Hamilton St. Allentown, Pa. 

Please include 25% Deposit with order. 
Balance C.O.D. Minimum C.O.D. Order $5.00 

DEPARTMENT 28 -M 

ederated ' úïcháser INCORPORATED 
dlltrlbatorf of RADIO- ELECTRONIC 

auf SOUND EQUIPMENT 
80 PARK PLACE, N. Y. 7 

Phone: Dlgby 9 -3050 

or a single wire, ground return circuit. 
The instruments are claimed to be 
spark- and explosion -proof as they 
generate an extremely small amount 
of energy in transmission. 

The unit is said to be weatherproof, 
all parts being made of nickel alloy 
metals which are specially treated for 
resistance to corrosive elements. The 
assembly is constructed to withstand 
the usual rough handling encountered 
in field applications. The handset 
cable, provided with strain relief, is of 
two- conductor stranded, neoprene 
outer jacket equipped with rubber in- 
sulated test clips. The handset itself 
is fabricated of high impact, compres- 
sion molded black phenolic material of 
relatively high strength and drop test 
characteristics. 

Full information on these self - 
powered handsets may be secured by 
writing The Wheeler Insulated Wire 
Company, Inc., 150 East Aurora St., 
Waterbury 91, Conn. 

CR "STETHOSCOPE" 
Feiler Engineering Company of Chi- 

cago is now marketing a new cathode - 
ray "Stethoscope" which consists of a 
5" cathode -ray oscilloscope combined 
with the company's "Stethoscope." 

While primarily designed for FM 
and television servicing, the new in- 

strument may also be used for AM and 
audio work. It can be used in con- 
junction with a "Stethoscope" probe 
and earphones (supplied at extra cost) 
enabling the operator to see and hear 
the signal simultaneously. 

For full details write to Feiler En- 
gineering Company, 947 George Street, 
Chicago, Illinois. 

SOLDERING PENCIL 
Ungar Electric Tool Company, Inc., 

of Los Angeles has announced a new 
and improved soldering pencil which 
features lightness and flexibility. 

Weighing only 3.6 ounces, the new 
soldering pencil is said to make sol- 
dering in hard -to -reach places simpler 
and easier. Four interchangeable tips, 
the % inch chisel, 1/s inch pencil, % 
inch chisel and the % inch pyramid, 
make this unit adaptable for a variety 
of soldering uses. 

A 65- strand, extra flexible cord is an 
integral part of the molded plastic 
handle. The special plastic handle has 
both a cork insulator and cooling fins 
which are said to keep the handle cool 
under all working conditions. 

The new unit is 7 inches long and 
has a -maximum diameter of 1 inch. 
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GALORE 

(HRU) 

DC 
POWER 
SUPPLY 
(HRU) 

24 -28 V . at 70 Amp. 2000 
watts gasoline engine 
generator with electric 
starter. Power supply 
which can be used to 
operate 24 -28 V. equip- 
ment, start airplane 
engines, charge bat- 
teries. 

ONLY $6950 

SCOOP! 110 A.C. Rec. Bargain 
BC -733 D Localizer Receiver 

Freq. 108 -110 Mc. Tube complement 10 tubes - 
I-12SQ7. 2- I2SR7, I -12A6, 1- I2AH7GT, 2- 
12SG7, 3 -717A. USED CONDITION. Compan- 
ion to the glide path receiver. Also contains 90 

and 150 cycle band -pass filters. Has the best 

MORE FOR YOUR MONEY 

SEND FOR OUR BIG 
SPECIAL BULLETIN! 

VERTICAL ANTENNA 

MAST KITS Complete 
Fully Adjustable 5 to 35 Feet $95 Easy to Set Up 
FOR FM, TELEVISION AND 

ROTARY BEAM 

Doublet Antenna Kit used with the famous 
Hallicrafters BC -610, consisting of 7 steel -alloy 
mast sections in a handy canvas bag. Each sec- 
tion is 5' 6" long, 11/2" OD with the last 6" rolled 
to a smaller OD to telescope into the end of the 
preceding section. No taper. Assemble into mast 
up to 35" high or shorter by any multiple of 5'. 
Finished in weatherproof olive drab. Ideal for 
erection of FM and Television Beams! 
Drop your coaxial cable right through the cen- 
ter! Brand new, export packed. 

POWER!! POWER!! 
E I M A C 304TL 

BRAND NEW 
JAN. INSPECTED 

SUPER 
VALUE 

BETTER ORDER 
4 OR MORE 

TODAY 
C 

EA 

AVC system yet developed can use parts or use as 

a model for construction. 10 tubes, crystals, re- 
lays, etc. Schematic included, with dynamotor. 
Don't pass this up. $3,95 At only 

2 for $7.50 

SAVE ON THESE VALUES 
300 ohm Amphenol. Per C $2.9 I 

150 ohm Amphenol. Per C 2.62 
75 ohm Amphenol (small). Per C 2.01 
75 ohm Amphenol (heavy). Per C 7.20 

Kilowatt 75 ohm Amphenol. Twin lead, 
Per C. ft. 7.20 

3 Gang 410 mmfd. per Sect. Cond. Excel- 
lent Quality 2.95 

4 Gang 150 mmfd. Variable .95 
Condensers -New: 

2 mfd. @ 2500 W.V. Each 2.95 
4 mfd. @ 600 V. Oil -round can. Each .69 

Relay. Cramer type TD- 2 -120S -Max. 
I min. delay. Cont. 10 amp. I I5V 4.95 

Relay, Leach, II5V -AC DPST. New 1.50 
Relay, Allen Bradley, heavy d u t y, 30 

amp. 115V.-AC. Perfect for I KW rig - 
Near new cond. 3.95 

Toggle Switch -SPST -plus spring return .I9 
Toggle Switch -H.D. -DPST -12 amp. 125 

V. .39 
Siren, Commercial type, hand operated, 

very loud noise. Govt. cost $21.00. 
Special 4.95 

Phosphor Bronze dial cable 16 str. -250' 
spool .69 

SINCE 
1930 

90 
While They Last 

Any Quantity 

SUPER SPECIAL 
BRAND NEW $395 
EIMAC 304TL ea. 

JAN. INSPECTED 

Cable -6 wire #I6, glass insul. shielded, 
plastic covered -perfect for beam cont. 
Per ft. .12 

Cable -6 wire #18, unshielded. Per ft .08 
Cable -4 wire #18 Plastic -shielded. 

Per ft. .08 
Cable -Single shielded grid wire #20 -AN 

Specs. Special -Per hundred 1.50 
Steel tape -50' mfd. by Roe. NEW 4.95 
Tubes -New -872 -A 2 for 2.50 

6L6G Each .79 
12SL7Gt Each .39 
1629 Each .I9 
2051 Thyratron Each .29 
803 Each 3.95 
807 -Boxed Each 1.49 
2C40 Lighthouse Each .95 
VR 150 Each .75 

Phone Plugs Each .18 
Jones Plugs 6 & 8 prong Each .24 
2" PM speaker (Bakelite cased), used in 

Walkie- Talkie Each 1.95 
SCR 522 Dynamotors PE94C- new Each 3.95 
SCR 522 Receiver Conversion Kit with 

instr. (less dial) 3.50 
ACN dial for above Each 3.30 

your BEAM! 
Runs on 24 to 33 
volts AC or DC (4 
amp. transformer will 
do) 
Reversible - o n l y 
three wires required. 
7000 to 1 Gear Re- 
duction s t o p s free 
swing. 
Approx. a/4 RPM. 
Powerful V.4 H.P. mo- 
tor, rugged precision 
gear train, and sturdy 
thrust bearing -will 
support and turn even 
a heavy dual beam. 

Used on aircraft to control pitch of propeller 
blades, these dependable power units are ex- 
cellent beam rotators (see pages 22, 23, 29, 
Nov. OST). Used, but in perfect tested 
working conditions, with instruc- $895 . tion sheet Wv 
Your Net Converted $10.95 
(Mail orders add $1.25 for packing) 

304TL Transformers 
surplus Kenyon -Pri. IIO 
VAC. Secondary 5 V.C.T. 
@ 60 amps. Closed ends, 
open mtg f e e t. Weight 
221/2 lbs. Excellent 
condi- 
tion $1.95 

Overall Dimensions: 
L 6,. W 4/2" H. 

Also 5V. @ 115 amps. 
Used $7.95 New 

Add 75c for Packing 

ATTENTION!!! All 

59.95 

SCR -522 Owners 
Remote Control Boxes for 
SCR 522's. Brand New in 
Original Packing. C o n - 

sists of 5 push button 
switches. 5 W.E. Pilot As- 
s e m b l i e s, with Pilot 
Bulbs, Dimmer, and Lever Switch all finished in 
B l a c k Crackle. Order 
yours today. 79ç Each 

TERMS : F.O.B. Pasadena unless postpaid. No C.O.D.'s under $2.00. 25% deposit 
on ALL Orders. All C.O.D.'s shipped by Rail Express. Save freight and C.O.D. fees 
by sending full price with order and we will ship by fast truck, transportation col- 
lect. Minimum order $2.00. Californians include 2(2% sales tax. 

BE SURE TO ASK FOR OUR SPECIAL BULLETIN 

RADIO1759 E. COLORA BLVD. 
PASADENA 4, CALIOFORN A 

PHONE: in Pasadena, SYcamore 3 -1 196; in L. A., RYan 1-6683 
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in easily assembled 
money- saving kit form! 

TAPETONE MAGNETIC TAPE 
RECORDING KIT 

For Homes, Schools, Studios ... Set Builders, Hams, Radio Engineers are all enthusiastic about the newly 
developed TAPETONE Magnetic Tape Recorder. Records voice and music on tape. Plays up to 
12" platter records and reproduces from the records on to the tape. Records radio reception on tape. 
Tape can be played back and re- recorded hundreds of times. 

THE EQUAL 
This specially -designed 6 -tube recording and playback amplifier O equipped with exciter cir- cuit for operation with mechanism above. Has high impedance microphone and phono -radio inputs with separate gain controls, permits mix- ing. Output connects to 4 or 8 ohm speaker voice coil 

tubes, in lut form, with all coot- nerds, 
drilled chassis, wire 
connector, plugs, 
cables, nothing else 
needed -- no spe- 
cial knowledge re- 
quired to construct 
it. For 115 Volt 60 
cycle AC only. 

THE RECORDING -PLAYBACK 
MECHANISM 

(Illustrated above) comprises heavy duty Gen- 
eral Industries motor mounted on rubber, and 
10" 3 lb. turntable. Complete tape drive me- 
chanism of exclusive TAPETONE design. Pre- 
cision tooled with bronze bearings throughout 
for marvelously smooth quiet operation. Lever 
has Record -Play, Neutral, and rewind positions. 
Crystal pickup with permanent stylus. Separate 
Record-Play and Erase Heads, plug -in type 
TAPETONE exclusive design. Recording mag- 
netic paper tape is simple to thread and can be 
edited more easily than home movie film. 
TAPETONE MAGNETIC TAPE RECORD- 
ING MECHANISM, NOW AVAILABLE SEP- 
ARATELY, incluaes; Recording -Playback me- 
chanism illustrated and described above, for 
115 Volt 60 cycle AC only; completely assem- 
bled plus mounting board; Amplifier wiring 
diagram; one 1/2 hour roll (1225 ft.) of new 
SCOTCH HIGH FIDELITY MAGNETIC RE- 
CORDING TAPE. Shpg. Wt. 22 lbs. 

..$62.50 Your net cost 

TAPETONE MFG. CORP. 

37-06 36th Sf. Long Island Cify 1, N.Y. 
Phone:. Stillwell 4 -8380 

IZED AMPLIFER 

COMPLETE TAPETONE MAGNETIC TAPE RECORDING KIT 

Includes Recording- Playback Mechanism and Amplifier Kit de- 
scribed above, plus one 1/2 hour roll (1225 ft.) of new SCOTCH 
HIGH FIDELITY MAGNETIC RECORDING TAPE. Shpg. wt. 
30 lbs. Express collect. 
Your net cost, Complete $98.50 

Please include 20% deposit with C.O.D. Orders 
OPTIONAL ACCESSORIES: Crystal Desk Mike with removable base and 
7 -ft. cable ... List S12.20. 8 -inch Heavy Duty PM Speaker .. - List $8.85. 
Additional l/2 hour rolls Scotch Recording Tape, per roll. $3.06 

(Plus 156 postage when ordered separately) 

PORTABLE CABINET FOR COMPLETE ASSEMBLY AVAILABLE 

The Trade Mork 
of 

"Time- Tested 
Quality" 

ILLINOIS 
CONDENSERS 

belong 

IN THE BEST 

Electronic Sets 

1 

e Look to Illinois for a complete line of 
e'ectrolytic capacitors for every electronic 
application and radio replacement use. 
When you need a capacitor that has supe- 
rior ability to withstand extreme tempera- 
ture changes, that's manufactured to exact- 
ing specifications, that's time -tested 
through 14 years of high quality production 
experience -you want an Illinois condenser! 

11= 

152 

Write for our latest catalog. 

ILLINOIS CONDENSER CO. 
Ip I6 NORTH THROW. STREET CHICAGO 22. Ill 

BUILD from KITS 
YOU CAN MAKE MODERN RADIOS 

AND TEST SETS YOURSELF! 
Ideal for Schools and Hobbyists 

VACUUM TUBE 
VOLTMETER 

Kit 012 
6SN7 bridge type 
voltmeter ci rcu it. 
0 -500 mieroamps DC, 
41/22" square meter. 
Output meter-600 
hm circuit, milli- 

watt reference level. 
For high frequency FM 
and TV. 11 megOhms 
DC. 6.5 megohms AC 
input resistance. OI 
ohms to 1000 megohms 
in 5 ranges. Linear AC / 
DC volts 0 -1000 volts. 
5 scales. 6116 balanced 
linear diode AC rectifier. 

precision resistor. 
6x 2x5 ". Probe for high 
frequency FM and TV 
available at extra cost. 
With complete instruc- 
tions. 

Prier $29.95 
2 -Band Receiver 

Kit S -6X 
6 -tube. 
Equipped for 110 
Volts AC or DC. This 2 -band receiver 

covers the following 
ranges: 550 00.-1600 
kc., 6 -16 me. Complete 
with tubes and beauti- 
ful, sturdy bakelite cab- 
inet ready for assembly. 
LIST $17.95 PRICE 

Titesc and many other models available at the 
following jobbers: 
CONCORD RADIO CORPORATION, 

Chicago, Ill. 
RADIO WIRE TELEVISION, INC., 

New York City 
OLSON RADIO WAREHOUSE, INC., 

Akron, Ohio 
R & M RADIO COMPANY, Arlington, Va. 
MISSION RADIO, San Antonio, Texas 
OFFENBACH & REIMUS, 

San Francisco, Calif. 
If not available at your local jobber, write di- 
rectly to us. 

Write for catalog N 
RADIO KITS COMPANY 

120 Cedar Street New York 6, N. Y. 

The pencil is Underwriters' approved. 
Further details on the new solder- 

ing pencil may be secured by writing 
to Ungar Electric Tool Company, Inc., 
Los Angeles, California. 

UTILITY TESTER 
A new instrument which is said to 

be capable of testing all electrical cir- 
cuits and appliances has been intro- 
duced by General Electronic Distrib- 
uting Co. of New York. 

The unit will measure actual cur- 
rent consumption of any appliance or 
utility whether a.c. or d.c. while the 
appliance is in operation. The reading 
is direct in amperes. The unit also in- 
corporates an ultra- sensitive direct - 
reading ` resistance range which will 
measure all resistances commonly 
found in electrical appliances, motors, 
etc. This range will also permit con- 
tinuity checks and tests for shorts and 
opens. It will read from a fraction of 
an ohm to 25,000 ohms. 

The Model 40 utility tester is housed 
in a crackle finished steel cabinet with 
portable cover. Test leads and oper- 
ating instructions are included with 
the instrument. For prices and fur- 
ther details write to General Elec- 
tronic Distributing Co., 98 Park Place, 
New York 7, New York. 

"CUSTOMODE" UNITS 
Jensen Manufacturing Co. of Chi- 

cago is currently marketing a line of 
custom made, matching enclosures 
which have been designed to house 
various types of electronic equipment. 

Four basic . "Customode" units are 
now available; a medium utility cabi- 
net for large equipment, small televi- 
sion sets, etc.; a small utility cabinet 
for tuner, amplifier, recorder, record 
changer, etc.; a reproducer cabinet of 
bass reflex design to house a 15 inch 
coaxial speaker; and a record, cabinet 
capable of holding more than 200 rec- 
ords. 

The units are made to a standard 18 
inch depth with scientifically choser 
length and height dimensions whicF 
permits stacking the units in hundreds 
of different combinations to meet pres- 

ent and future audio -video require- 
ments. The units are finished in finely 
textured blonde mahogany or cordovan 
mahogany. Flush satin -finish brass 
door pulls with dark green plexiglas 
windows add to the decorative appear- 
ance of the units. 
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For further details on the "Custo- 
mode" line write Jensen Manufactur- 
ing Co., 6601 S. Laramie Avenue, 
Chicago 38, Illinois. 

NEW V.T.V.M. 
A moderately priced vacuum tube 

volt- ohm -capacity meter, known as 
the Model 300, has just been intro- 
duced to the trade by Electronic 
Measurements Corporation of New 
York. 

The new instrument features a 41 
inch meter for quick and accurate 

NUCOR,' ELECTRONICS Presents 

reading, a sturdy oak case, clear easy - 
to -read panel, and precision construc- 
tion. 

Six ranges of "d.c. volts" are 
provided (0- 3- 10 -30- 100 -300 -1000) with 
an input resistance of 1 megohm per 
volt on the 0 -3 and 0 -10 volt ranges 
and 30 megohms input resistance on 
the other ranges. 

A.c. voltage may be measured on five 
ranges covering 0- 10 -30- 100 -300 -1000 
volts at approximately 1000 ohms -per- 
volt. Full wave tube rectification is 
used. Six resistance ranges cover 
from 2 ohms to 1000 megohms. Capac- 
ity can be measured from 25 µµfd. to 
20 µid. A zero center position is avail- 
able for lining up the discriminator of 
an FM receiver. 

Electronic Measurements Corpora- 
tion, 423 Broome Street, New York 13, 
New York, will supply additional de- 
tails on request. 

LONG -PLAYING RECORDER 
Amplifier Corp. of America is fea- 

turing a new long -playing tape re- 
corder, the Model 910 -B "Twin- Trax." 

Four hours of continuous recording 
and playback at the standard RMA 
tape speed of 71 inches per second is 
offered with this new unit. Frequency' 
response is 40 to 10,000 cycles ± 2 db. 
and instantaneous speed variation is 
± .1%. 

Through the newly developed prin- 
ciple of two -way dual -channel oper- 
ation, whereby one sound track of the 
tape records in the forward direction 
and a completely isolated second track 
records during reverse travel, the 4900 
foot reels of tape accommodated by 
the recorder provide four hours' play- 
October, 1948 

RM -29 PORTABLE FIELD TELEPHONE 
An ideal portable field telephone. Complete in a rugged steel case tor years of wear. 
Ringer circuit and TS -13 handset. No leather case to deteriorate. Compact 5 "x6 "x9 "- 
also used as remote control on SCR -284. Simple two wire operation. 15 miles distance 
and upwards. Lt. wt. 13 lbs. Excellent condition. SPECIAL LOW PRICE $9.95 
EACH 7 7 
2 for .......... ............................. ..........................18.95 

T -17B 
Microphone Carbon. Like new. A real 89 buy. EACH C 

WAFER SWITCHES 
12 position 3 pole rotary single 4for$1 gang. New 

LOOP LP -21A 
Low impedance, 1 Selsyn motor, 1 Selsyn 
transmitter. 
Excellent Condition $5.95 
WILLARD 2 Volt Storage Battery 
Brand new, spill- proof, use standard electro- 
lyte. Suitable for farm sets and portables. 
Built -in hydrometer. Special 
EACH 98. 

BC -733D 
A 10 -tube superhet receiver for lateral 
blind landing guidance (CAA type certif- 
icate) (TC -l045) Excellent condition 
108- 110MC. Tube complement: 1- 
12S 7;2- 12SR7;1- 12A6;12- AH7GT; 2- 12SG7; 3 -717A -tubes alone worth 
more than this low price. $4.95 EACH 7 

Schematics Furnished. 

O -1 M.A. 
3' meter -shunt included for 0 -10 M.A. 
use. 
New $3.95 

MIKE ADAPTER 
M -299 for SCR -522 permits use of carbon 
mike in place of magnetic. NEW 
EACH 

$1.50 
6 VOLT MOTOR 

A real beauty, removed from aircraft. 9v ee 
Type used for auto fan . EACH C 

6" PM SPEAKER 
Beautiful new stock. Alnico mag- 5 
net. EACH $1.95 

TU -JOB 
Tuning unit for BC -375 . .. a terrific part 
value with a metal case. Brand .1O 
New. ONLY 

HOOK -UP WIRE 
Approx. 400 ft. assorted gauges and 
colors -about 2 ft. lengths 98C 

BC -727 INDICATOR BOX 
With two red jewel pilot light assem-29C 
blies. It's a steal. EACH L9C 

BC -306 
Antenna loading unit for BC -375. Excellent 
condition. $1.50 
Another parts value 

AN /CRW -2 V.H.F. RECEIVER 
6 tubes: 3 -6SL7, I -6SN7, 1 -6SG7, 
1 -6J5. Dynamotor, plug -in coils and 
sensitive relays. This was one of the 
Army's "Secret" V.H.F. remote control 
receivers. A thousand and one uses. Like 
new in a metal case. 
EACH $5.95 

CORD CD -605 
A two -foot cord with a PL -55 plug; with low 
to high impedance dormer for your 
headset 39C 

RELAYS 

3 amt. 24 V. relays. All for $1 .00 
BATTERY TESTER 

A 2" meter 0 -6 V. D.C...3 for $1 .00 
HEADSETS 

11S -23 high impedance, Army Air Force 

Type, 
cord and plug, used. 9Oc 

R U -18 NAVY COMMAND RECEIVER 
Brand New! 187 kc. to 13.95 MC. Marine, aircraft, broadcast, 80 meter, 40 meter banal. 
Complete with plug -in coils for ALL bands! High quality, 3 stages of K.F. 6 tube 
T.R.F. Filtered 12 V. dynamotor.. B.F.O. Extra set of tubes. Remote tuning control - 
test meter -alignment wrench- junction box -switch box- raincocer- .cheematic. 

Shipped express collect, approx. shipping wt. 90 lbs..... ..N L', $ 37 .5 0 
CORD CD -370 

A ten -foot Seal set extension cord with a 
PL -55 Plug on one end and a jack on the 
otACH her. 59. 

TOGGLE SWITCHES 
S.P.D.T. luminous tip bat 4 for V $1 .00 handle. NEW 

SOLDER 
One pound spool, highest grade compound of 
tin and lead, rosin core, on metal spool. 
Brand New. A REAL BUY 
EACH 69C 
1625 TUBE Army -Navy Standard 
This is a 12 V. filament 807 tube. qY 
A tremendous buy. EACH L96 
4 for $1.00 

GIBSON GIRL 
Emergency transmitter complete balloon. 
kite, generator, case, etc. 
N J $29.50 

ew L 

BATHTUB CONDENSER KIT 
10 assorted 
for $1.00 

RSARN /7 
15 tube superhet radio compass receiver 100 
to 1750 KC; CW- tone -voice. Like newt 
AT 
ONLY $14.95 

5PB1 SCOPE TUBE 

Extra special. EACH $1 .19 
6V6GT /G 

Individually cartoned, name ßi4.75 brand. 10 for V 
,'20- HOOKUP WIRE 

Stranded, 1,000 foot spool $5.50 
18 V. Dynamotor 

Input tñ 3.2 amps., output 450v. ¡ 
.060 amps. New .,ÿ 7v 

PLUGS and CONNECTORS 
for the SCR- 522 .. 

YOUR CHOICE 

49c for only 

each 

Minimum order $2.00 
Visit Our New Retail Store 

PLp_I67 
PI.-17z For tie BC-348 

For t te BC -733 PLO-254 For your 269 -F Radio Compass Ins erter 1'L3108-22 -4S For the SCR- 274- N..... . PL-147, 148, 151. 
For the BC -375 PL- 59- P1.- 61 -PL -64 For the ART -13 U -6U. U -811, l l -IOU. U -16U For the ARC -1 U- SCI, U -16U For the ARC -5 ARC -9,421 -9126 -9123 Coax Fittings .. .PL -258 (83- 1J)- PL -259A 

(83- 1SP) -UG -21 f UG -22U 

ALL PRICES F.O.B. CHICAGO 
20% Deposit required on all C.O.D. Orders. 

division of 
NATIONAL EQUIPMENT & SUPPLY CO., INC. 
806- 810'W. Jackson Blvd. Chicago 7, Ill. FRAnklin 8629 
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New practical 

ELECTRICAL 
guide 

ing time. An automatic switch and 
solenoid instantly reverses the direc- 
tion of tape travel at the end of the 
reel, thereby eliminating the necessity 
for rewinding. 

The unit is housed in a reinforced 
cabinet and weighs 55 pounds. The 

For easier, better 
work, and more prof- 
its on down -to -earth 
electrical jobs - new 
handbook gives hun- 
dreds of useful facts, data 
and methods, in handy 
form, at low price of only $2.50 

Just Out! 
ELECTRICIANS' 

POCKET 
COMPANION 

By BENJAMIN GOLDBERG 
Formerly Electrical Inspector. New York Os, 

375 pages, 41/2x7, hundreds of 
illustrations, charts, diagrams, and tables 
Bere, at your fingertips is a comprehensive selec 

lion of the Important facts, figures and data the 
electrician needs to know about modern electrica' 
work. The Electricians' 
Pocket Companion an- 
swers your questions: gives 
needed information based 
on the National Electrical 
Code and Underwriters' 
requirements: supplies 
diagrams: tells what to 
do. It covers the entire 
range of subjects from 
motors, meters and trans- 
formers to lighting, wir- 
ing, and literally hun- 
dreds of others. In addi- 
tion. it contains a clear 
explanation of electrical 
l undamentals and math - 
enmties- The author is a 
practical electrician of 
broad experience and has 
made a good choice of the 
most helpful practical 
material--and the price 
is much less than that of 
l tuer handbooks. While 
smaller and more conven- 
ient. The Electricians' 
locket Companion pres- 
ents all tables, diagrams, 
itr., in large, easily read 
size. Four different in- 
dexes give quick access to 
any fact need n, your 
work 

HOW 
TO 

REPAIR 

ELECTRIC 
MOTORS 

Aso published by Murray 

H ¡p, Rosenberg', ELEC- 

TRIC MOTOR REPAIR 

fully and plainly covers 

repair an d frm°tors. olso 
oll kinds o 

ols. 560 
Rotor CO ^t Ilustrations, poges, 900tí10 

days al 

risk 
Try i 

our nsk. 

SAVE TIME -WORK 
MORE EFFICIENTLY 
.. With helpful data, dia- 

grams and tabulations on 
subjects like these ... 
Electrical Fundamentals 
Meanings of Terms Com- 
monly Used in Elettrica 
Work 
Electricians Tools 
Methods of Work 
Electric Meters 
Transformer Connection 
Schemes 
Electric Motors 
Typical Control Scheme 
for AC Starters 
Lighting and Signa. Cir- 
cuits 
Insulation E.esistance 
Testing 
Electrical .iquipment 
Troubles 
Ilumination Values 

Residence Wiring System 
Electrical Symbols and 
Abbreviations 
Electrical Formulas and 
I heir Applications 
Electrical Code Tables, 
Diagrams and Examples 
Standards for Electric°, 
Materials, Equipment and 
Installations 
Domestic Heating System 
Controls 
Safety Cautions and 

Emergency First Aid 
and many more 

Dept. RN -108, Murray Hill Books, Inc. 
232 Madison Ave., New York 16, N. Y. 

Send me books checked below for 10 days' 
examination on approval. In 10 days, I will pay for 
books plus a few cents postage, or return them 
postpaid. (Postage paid on cash orders; same re- 
turn privilege. Books sent on approval in U.S. 
only.) 

ELECTRICIANS' POCKET COMPAN- 
ION, $2.50 
ELECTRIC MOTOR REPAIR, $5 

Name 

Address 

City, zone. State 

Cccupation LN 
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cabinet measures 201/2 x 17 x 151/2 
inches and houses specially designed 
recording and playback amplifiers with 
built -in floating preamplifier and su- 
personic oscillator on a single chassis 
which can be removed easily for serv- 
icing. An 8" Jensen speaker is housed 
in the cabinet. 

The Magnephone Division of Ampli- 
fier Corp. of America will supply full 
details on the Model 910 -B upon re- 
quest. Address your inquiries to the 
company at 398 -2 Broadway, New 
York 13, New York. 

V.T.V.M. KIT 

For servicemen, amateurs, and ex- 
perimenters who enjoy building their 
own test equipment, Electronic Instru- 
ment Co. of Brooklyn has just intro- 
duced a new vacuum tube voltmeter 
kit. 

The kit is, in reality, the company's 
"EICO" Model 221 vacuum tube volt- 
meter in disassembled form. In addi- 
tion to proving instruction, buildin; up 
the kit will save the user an estimated 
30 per -cent of the cost of the commer- 
cial instrument. 

The kit has been designated the 
Model 221 -K and inquiries regarding 
the unit should be addressed to E.ec- 
tronic Instrument Co., 377 Blake Ave- 
nue, Brooklyn 12, New York. 

CHASSIS HOLDER 
General Cement Manufacturing 

Company of Rockford, Illinois has ac- 
quired the manufacturing rights and 
are now making the "Field Chass -Ez" 
a patented chassis holder designed to 
facilitate radio servicing. 

The new servicing tool will accomo- 
date approximately 90 per -cent of all 
radios, either straight or flanged. The 
manufacturer states that the chassis 
holder will not fall over, can be tilted, 
takes no more room than the actual 
chassis, and takes only 5 seconds to in- 
stall. 

The tubes and other parts under- 
neath the radio are easily accessible 
with this unit. Special reversible hooks 
on one end handle the flanged type 

chassis or permit the chassis to tilt 
back. 

Further information and illustrated 
literature on the "Chass -Ez" may be 
secured by writing the Radio Division, 
General Cement Manufacturing Com- 
pany, Rockford, Illinois. 

MICROGROOVE NEEDLES 
Duotone Company Inc. of New York 

has announced the availability of two 
of the company's line of needles in a 
size suitable for use with the new 
Columbia LP Microgroove records. 

The "Star Sapphire" and "Shock- 
proof Nylon" needles are now being 
made with a one mil radius. 

In addition to one mil radius needles, 
the playing of the new records re- 
quires a turntable which operates at 
331/2 r.p.m. 

Further information on the new 
needles may be secured from Duotone 
Company Inc., 799 Broadway, New 
York 3, New York. 

PORTABLE SOUND SYSTEM 
The Engineering Products Depart- 

ment of Radio Corporation of America 
has announced production on a new 
deluxe portable sound system which 
employs a 15 watt amplifier and high 
efficiency components to provide acous- 
tical output equivalent to that of a 30 
watt portable sound system incorpo- 
rating two average PM speakers. 

Designated the RCA Type SP -15A, 
the new unit consists of an aerody- 
namic microphone, a low distortion, 
high output amplifier, a heavy duty 
Alnico PM type loudspeaker, and a 
two -tone luggage -sized carrying case. 

The portable sound system is de- 
signed for use in such locations as 
moderate size auditoriums, bus termi- 
nals, night clubs, taverns, restaurants, 
auction rooms, and conference rooms. 
Two loudspeakers can be attached to 
the SP -15A amplifier to give the same 
high output for large auditoriums or 
locations requiring greater coverage 
than can be provided by one loud- 
speaker. 

To place the system in operation it 
is only necessary to connect the power 
cable to any 117 volt, 50 or 60 cycle 
power supply and plug the microphone 

and speaker cables into the amplifier. 
A phonograph jack permits the playing 
of transcriptions for musical programs 
or furnishing background for voice and 
announcements. 

For further information write to 
Engineering Products Department, 
Radio Corporation of America, Cam- 
den, New Jersey. -- 
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THE MOST 
DESIRABLE 
ANTENNA 

MOUNT 
EVER MADE! 

Pat. Pending 

Chimney Mount 
Antenna Base 

for TELEVISION 
FM AMATEURS 

List Price: $7.50 
Cost to Retailer: $4.50 

Installed in 10 minutes Permits Use 

of Several Mounts on One Chimney 

Chimney Mount is by for the fastest selling pro. 
duct of its type in the radio and television fields. 
It can be installed in ten minutes without the use 
of special tools or drilling of holes. Several mounts 
can be strapped to one chimney - to pole, 2 x 4, 
side of house or to any rectangular roof extension. 
Fastens aerial to highest point with galvanized 
steel bands having a combined tensile strength of 
more than 3,000 Ibe. Made of corrosion -resistant 
aircraft -type aluminum alloy. Weight: 3 lbs. 

Available Through All Leading . 

Jobbers and Dealers or Write to: 

South River Metal Products Co. 
South River, New Jersey 

lß6 

The Television Kit 
(Continued from page 43) 

"blue," and the transformer connec- 
tions are such that a large positive 
voltage now appears on grid "4" to 
accelerate the process. Note, however, 
that this action charges the 500 µµfd. 
condenser in a manner that places its 
negative side on the grid. 

Meanwhile, the positive voltage is 
coupled directly to the other grid so 
that this triode also conducts heavily 
and rapidly discharges the 1000 µµfd. 
condenser in series with the 100,000 
ohm potentiometer. Presently a re- 
verse action begins, for when the or- 
iginal triode saturates, its plate 
voltage can drop no further. Conse- 
quently, only the negative voltage ap- 
plied by the 500 µµfd. condenser as it 
discharges through its grid leak is left 
to appear on the two grids, cutting off 
both tubes until the next positive pip 
ushers in a new cycle, and permitting 
the recharging of the 1000 µµfd. con- 
denser previously mentioned. 

In contrast to the saw -tooth volt- 
ages required for electrostatic de- 
flection, modifications must now be 
introduced so that the currents flow- 
ing in the deflection coils will increase 
at a constant rate, the condition for 
linear deflection in electromagnetic 
systems. 

If a coil did not contain resistance, 
the voltage across it would be L (its 
inductance) multiplied by the rate at 
which its current changed, and a con- 
stant change of current would there- 
fore produce a constant voltage across 
the coil terminals. In other words, if 
the desired current is that of curve A 
in Fig. 3, the corresponding voltage is 
given by B. 

Unfortunately, real coils always 
possess finite resistance that leads to a 
further IR drop of the form denoted 
by C, and the terminal voltage accord- 
ingly becomes the sum of B and C as 
shown by curve D. Reflection should 
now disclose that, conversely, if a 
waveform of the form D is generated 
and impressed across a real coil, the 
resulting current through it must in- 
crease at a constant rate. 

As a result we perceive that the 
linearity of the sweep depends upon 
how closely we succeed in matching D. 
Luckily, a reasonable approximation 
can be attained by holding the current 
flowing into a charging condenser and 
a series resistor substantially con- 
stant. A linear rise of voltage now 
develops across the condenser during 
the charging time, while the flood of 
current during discharge develops an 
appreciable voltage (Vr on D) across 
the resistor. In this manner, we 
achieve an acceptable duplication of 
the desired waveform. 

The actual design task involved is 
tricky, however, leading to the addi- 
tional components attached to the grid 
of X -4. Such compensation is generally 
found by trial, and in the kit field 
must also permit easy adjustment by 
the novice. This point illustrates one 
of the differences between kit and 
factory assembled receivers. The fac- 
tory circuit can frequently use less 
components since trained personnel 
with access to suitable equipment 
make all adjustments before shipment. 
The kit, on the other hand, repeatedly 
must resort to expedients that offset 
the inexperience of the lay constructor 
but which do not sacrifice quality. 

The remainder of the horizontal sec- 
tion needs little explanation. The 
6BG6G is a straight current amplifier 
feeding an output transformer serving 

Fig. 2. Circuit diagram of an early model kit using a 7 inch tube. Since 
electrostatic deflection was employed capacity charging circuits were 
used. controlled by simple multivibrators, to generate deflection voltages. 
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parts of the world, including an English beam to North 
America, probably during the evening hours in the United 
States. 

Frequencies available to this Danish station include 
OZH, 15.165; OXY2, 6.042; OXY, 6.060; OXY3, 6.170; OZF, 
9.520; OZG, 11.805; OZG2, 11.820; OZG3, 11.870; OZH3, 
15.330; OZI. 17.750; OZ12, 17.810; OZ13, 17.835; OZX2, 
21.625, and OZX, 21.710. (Kary, Pa.) 

Finland -OIX4, 15.19, is often good signal at 2300 -0000; 
begins with rooster crowing. (Balbi, Calif.) 

French Equatorial Africa -Brazzaville's 7.000 outlet has 
been heard again recently around 1830 -1915; news 1900; 
may not be complete schedule; when heard, the 7.000 out- 
let was in parallel with 11.970 and others, but was not an- 
nounced. (Kary, Pa.) 

French Indo- China -Radio Saigon, 6.163.3 (measured), 
has been heard recently in East around 0545 -0630. (Kary, 
Pa.) 

French West Africa -Radio Dakar appears to have left 
11.713V for 11.898, scheduled 0200 -0230, 0715 -0830 (Sun- 
days 0600- 0900), 1330 -1700. (Bluman, North Africa, via 
Radio Australia) 

Germany -The short -wave transmitter at Munich on 
6.080 carries Radio Munchen (German Home Station in 
Munich) and relays some programs from "The Voice of 
America," but some time ago began to also transmit RIAS 
(Radio In American Sector, Berlin), at 1700 -1800; power 
appears 85 kw.; RIAS operates a medium -wave outlet on 
629 kc. (Carlberg, Sweden) 

Leipzig, 9.730, is scheduled Sundays 2300 -1700, Mondays 
through Saturdays 2200 -1700. Hamburg, 6.115, daily 2300- 
1730. Berlin's transmitter on 6.070 has not been heard 
lately. Baden -Baden, 6.321, is scheduled daily 2300 -1705. 
(Miers, Germany) 

Greece -Radio Athens, 15.345, continues to send a nice 
signal to North America, 1730 -1830, news at start. (Wor- 
ris, N. Y.) 

Haiti -HH2S, 5.94, Port -au- Prince, operates 1830 -2030; 
this may not be station's com- (Continued on page 187) 

C6Ll/MB/A SCOOPS YIF nab' 
INTERPHONE AMPLIFIER & 

COMPONENTS 
Operates on 12 V.D.C. at 3.5 amps. 
Uses two 6V6GT tubes, dynamotor 
for high voltage. Two T -30-S 
throat mikes. Two control cords. 
Two control boxes. Two HIS -30-B 
headsets with 3' extension cords. 
Complete with mounting screws, 
bolts, clamps, washers, etc. In- 
cludes instruction manual. BRAN') 
NEW in overseas 
peek, $14.95 

BC 746 TUNING UNITS 
FT type, 243 crystal.. No. 3:3995 
and 4450 lie. No. 8: 3525 and 3980 
Kc. No. 10: 3735 and 4190 Kc. 

79c r:ach 

7 FT. TELESCOPIC MOBILE 
ANTENNA 

Solid brass. 7 sections. Coax cat] - 
motorola plug. BRANI) $1.49 
NEW in overseas pack 

BEAM FILTER 
Aircraft Radio Rani:, filter similar 
to FL-8 unit, but slanting front and 
two output jacks with 3 -foot cord and 
PL-55 plug on the end. Finished In 
black crackle. Unit reduces (2RM on 

phone and CW bands. 
Will fit any communica- 
tions receiver, will pass 
1020 cps eliminating oth- 

ers, or will pass voice 
frequencies and elim- 
inate ('W frequen- 
cies. Size: 2'cx51.0x 
34 in. $2.95 each. 

COL uMB /A 
659 S. ANDERSON 

DUAL .5 MFD. CONDENSERS 
Pyranol. Oil filled. 9,(::1 
S'loare can. 3 stand -off iu -.:!: rt,n- 
BRAND $5.95 NEW/ 

LIGHT POWER 
TRANSFORMER 

Primary: SO- 110 -220 volts 50- 1.í(10 
groles. 'Secondary: 11\'. 422 V.L.T. 
at 15 MA. 6.3 volts at :3.0 an:p, 
Makes excellent bias supply tr:u: -- 
former. $1.39 NEW' . 

PEERLESS MATCHING 
TRANSFORMER 

Á4233Q. Mike or line to line er 
mixer. 50/125/200 /250/333'515: t.. 
50/125/200/250/333 /500. BRA NI) 
NEW in original $2.39 

INTERSTAGE 
TRANSFORMER 

Single grid to pus] -pull plate <. 

Ratio: 1.14 to 1. Primary imp. 3,15,1 
ohms. Capable of handling _n 
watts. $1.89 BRAND NEW! 

TUBES! TUBES! 
211. 39c 811....$1.59 
6C4.... 29 c 814.... 3.25 
6AC7.... 59c 815.... 1.49 
6K7 39c 1616... .79 
803....57.95 8012... 2.95 
And Hundreds More! 
All prices F.O.B. Los Angeles. 25% 
deposit with order. Balance C.O.D. 

ELECTRON /CS CO 
ST. LOS ANGELES 23 CALIF. 

(let otter. I!111í 

TV ANTENNA 
and genuine 

TWIN LEAD 
TRANSMISSION LINE 

141 
HIGH AND LOW BAND 

How's your picture? If it isn't all 
you expected, try an Amphenol 
TV Antenna. Tests show them to 

be by far the finest in efficiency 

and performance. They are en- 

gineered to fill the demands of 
modern television. They are 
simple and fast to install and 

call for no extra service calls for 
adjustment or unkeep. They are 

built to withstand all kinds of 
weather -wind, rain, snow or 

ice -and they make an attrac- 
tive addition to your house. 
When you buy a television set 

demand an Amphenol TV An- 

tenna and have the finest from 
the start. 

Engi d Electrically end Mechanically in the 

Amphenol Antenna Development Laboratories. 

AMERICAN PHENOLIC CORPORATION 
1830 South 54th Avenue, Chicago 50, Illinois 

COAXIAL CABLE AND CONNECTORS. INDUSTRIAL CONNECTORS. FITTINGS AND 

CONDUIT. ANTENNAS. RADIO COMPONENTS. PLASTICS FOR ELECTRONICS 
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PRE -WINTER SPECIALS 
EXCEPTIONAL VALUE 

Sound Powered Head & Chest Phone Sets. 
Complete with cable and plug. Ideal 
for television installation. Slightly used. 
perfect condition. 
While They Last Pair $12.50 

SWITCHES 
SPST AN- 3022 -2B Bat Handle. Lum. Tip.$0.25 
SPDT AN- 3022.68 Oneside Mom. Center 

off. Lum. Tip .25 
DPDT Slide Sw. Stackpole 5 A I25V.. . 1 5 
SPDT Momentary, c en ter off. 6A I25V 

Long Bat Handle .30 
4PDT Bat Handle 10A I25V .50 
SPDT Center off, .IAN. 3022.18 Lum. Tip, 

6A 125V .30 
SPST Bat Handle, 6A I25V .25 
SPOT Bat Handle. 6A I25V .30 
DPDT Momentary. center off. I0A I25V .50 
DPST #AN- 3023 -2, IOA I25V .45 
DPST Momentary. Push Type. 6A I25V .35 
SPST Rotary (enclosed) 6A I25V. '' /o" 

Shaft .25 
SPST Phono Switch. '/o" Shaft .20 

G. E. SWITCHETTES 
CR- 1070CIC3 -B3 normally open $0.35 
CR- 1070123 -C3 normally open or norm. 

closed .35 
CR- 10700103 -K2 normally closed .35 

SURPLUS SPECIALS 
Small I10V AC 60 cycles open frame mo- 

tor ye" shaft. 2700 RPM. 1/70 HP mfg. 
by Barber Calmann Co. $2.00 

Synchronous Motors: '/a" shaft I10V AC 
60 cycle. 4/5, I. 11/4 & l' /z RPM 2.2 
Watts, mfg. by Hayden Mfg. Co 2.00 

(Specify speed desired) 

AMAZING BLACK LIGHT 
Complete with resistance line card and Ultra Violet 
ray filter. Ready to use from 110V AC line. 
Rigid Mount Type $3.95 
Gooseneck Mount Type .... 4.49 
Replacement Bulbs .36 

Luminous Paint kit consisting of two col- 
' ors, Blue and Violet. Can be used jn 
conjunction with Black Light.... .. $0.89 

WIRE WOUND RHEOSTATS 
1.1 ohm 50 Watt with switch . $1.25 
6 ohm 25 Watt .65 
8 ohm 50 Watt 1.00 

250 ohm 50 Watt 1.00 
2500 ohm 25 Watt .65 

CONDENSERS & CAPACITORS 
Standard Brands . 

Capacitor 500 mfd. 200 V DC S 1.75 
4 mfd. 2000 V DC Oil Filled Cond 3.75 

10 mfd. 1500 V DC Oil Filled Cond 2.95 
10 mfd. 600 V DC Oil Filled Cond .90 

I mfd. 2500 V DC Oil Filled Cond 1.25 

MISCELLANEOUS 
PL -259A Coax Connector & Socket silver 

plated. for RG8U & RGIIU. Pair.. $0.60 
Variable ceramicons 4 -30 mmf 7 -45 mmf .25 
Telescoping Antenna 7 foot 1.00 
Rectifier. Copper oxide. full wave 110V AC 

input, 100 V DC output IA 3.50 
Solenoid. 6 V DC complete with plunger 

and mtg. bracket 1.25 
Pilot Light Assy. complete with ''V0" jewel 

white or red, & 6V bayonet socket .25 
Flexible Shaft 81/4" long with spline ends .25 
PL -55 Phone plug with 4' cord .30 
Di- Heptal sockets (less mtg. ring) .50 
2X2 socket . .35 
Octal Steatite socket .15 
4 Prong socket .12 
Shock Mounts (Lord) cap. 75 lbs .60 
Stepdown Transformer UTC Type 63823 

220/ to II8V, 100 Watts. 60 cycles 4.00 
Octal plug .20 
Dynamic Microphone ELECTRO VOICE 

Model 600 C (press to talk switch) cord 
& plug High Impedance 4.50 

T -17 Microphone with press to talk switch, 
cord & plug .79 

Phantom Antenna. Model A 27. 1.25 
Foot Switches. 110V Each 1.00 
Goggles (Resistal Non- Shatterable) Pair 1.00 
Circuit Breakers, 110V 5 Amps. Mfg. by 

Heineman Each 1.00 
Meter Multiplier, 4 megohms, 14 watts 

Mfg. by Sprague Each 1.50 

No sale less than $2.00. All prices F.O.B. N.Y.C. 
Add 25c to cover postage. 20% deposit required 

with all orders. 

A. M. RADIO SALES CO. 
345 Canal St. New York City 13. N. Y. 
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not found on 15.170, try alternate fre- 
quencies of 6.140 or 11.913 which may 
be used at times.) News in English 
is scheduled for 0600, 0800 (relayed 
from XGOA, Nanking), and 1000; 
other English programs include "The 
Baltimore Gospel Hour" on Sundays 
at 0430 -0530; "Back to the Bible" on 
Saturdays at 0500 -0530; "Showers of 
Blessing" on Mondays at 0545 -0600; 
"Sermons In Song" on Wednesdays at 
0635 -0650; "Bringing Christ to the Na- 
tions" on Sundays at 0830 -0900. 

I am certain that readers of this 
Department join us in' wishing all per- 
sonnel of the Central Broadcasting 
Administration the best of wishes for 
the further development of radio - 
both international and domestic -in 
the Republic of China! 

* * * 

Club Notes 
The newly- formed Nationwide Short 

Wave League is now accepting appli- 
cations for membership. At present no 
fee is required. The local group in 
Gloucester, Mass., has formed a short- 
wave listening post where members 
meet each evening at 1830. Most mem- 
bers hope to eventually become ama- 
teurs; at present the members in 
Gloucester are sending out signal re- 
ports to amateurs whose signals are 
picked up at the listening post. Offi- 
cers include co- managers, John A. 
Muise, Jr., and Hartman H. Brower, 
Jr.; president, Robert McCormack, and 
treasurer, Larry Provost. For further 
information, interested readers should 
contact Mr. Muise at P. O. Box 354, 
Gloucester, Mass. 

A group of radio enthusiasts in Ber- 
gen county, New Jersey, have formed 
the Northern Valley DX Club. Mem- 
bers divide into two groups -one for 
SWBC and one for the ham bands. 
Two S -38's have been purchased for 
the club house. Secretary- treasurer is 
Thomas Campana, 240 Jefferson Ave- 
nue, Tenafly. New Jersey. 

* 

This Month's Schedules 
(NOTE: Some stations may be 

changing from Summer Time to Win- 
ter Time shortly -in which case you 
may find them on the air one hour 
later than listed herein. -K. R. B.) 

Albania- Stockholm Radio reports 
Radio Scutari, 8.220, at 2330 -0100, 
1300 -1630. 

Algeria -THA, 9.570, seems to close 
French program 1800, but is heard in 
Arabic to after 2010; badly QRM'd 
after 1950. (Ferguson, N.C.) Heard in 
New Zealand at 1500 with news in 
French. (Gray) 

Angola- Stockholm Radio says the 
outlet on 8.090 has verified as CR6RF, 
Radio Club, Benguela; QRA is Caixa 
Postal nr 19, Benguela, Angola. Sched- 
ule is listed 1330 -1600. 

Argentina -LR3, 9.54, Radio Bel - 
grano, has world news in Spanish 0500- 
0545, Argentine news 0545 -0600; no 
English. This station announces it is 
in a network with LRI, LRI1, Buenos 
Aires; LUL, Mar de Plata, and LV2, 
Cordoba. ( McPheeters, La.) 

Brazil -Radio Jornal de Comercia, 
Recife (Pernambuco), 15.145, was first 
noted by Ferguson, N.C., on July 21 
when tuned at 0650; has been heard at 
various times, including 1305, good 
level. Is heard evenings on approxi- 
mately 9.565. 

This station announces "Pernam- 
buco falando para o mundo estas sao 
as emisoras do Radio Jornal de Co- 
mercio"; has been heard on 9.565 at 
1730 and leaves the air at 2100. (Mc- 
Pheeters, La.) The 31 -m. outlet is 
heard in Sweden at 1500. (Carlberg) 

Frequencies and calls of Radio Jor- 
nal de Comercio are 780 kcs. (PRL6); 
6.082 (no call given) ; 9.565 (ZYK3) ; 

11.825 (no call given), and 15.145 
(ZYK2). (Villela, Brazil) 

PRE9, 15.165, Fortaleza, is heard in 
Sweden to 1600 sign -off. (Carlberg) 

British New Guinea -The new sta- 
tion at Port Moresby, VLT5, 7.280, is 
heard signing off at 0745 with "God 
Save the King." Good signal in East. 
Widely reported throughout U.S. Uses 
500 watts. The sister -station VLT7, 
9.520, appears to be on the air most 
days around 0100 -0300. 

Chile- CE1180, 11.998, Santiago, an- 
nounces "Radio Sociedad Nacional de 
Agricultura, Santiago;" heard from 
0730 to 2200 weekdays and to 2230 on 
Sundays (with news and recordings of 
CBS Symphony); Spanish only. (Mc- 
Pheeters, La.) 

China -XORA, 11.705V, Shanghai, 
not heard in months. (Balbi, Calif.) 
Not reported lately so may be off the 
air. 

At the time this was written XGOY's 
15.170 outlet had not been heard late 
mornings for some days; is possibly 
now using 6.140 or 11.913 for late 
morning beams. 

Recently, one of the best signals 
from China has been on about 8.850, 
early mornings; may be a Communist - 
controlled outlet; signs off around 
0900; call sounds XMAR or XMSR. 
(Dilg, Calif.) 

Amoy, 6.105V, has not been heard 
for some months. (Dilg) 

Colombia -HJFA, 6.054, Pereira, is 
in dual with HJFI; announces "La Voz 
de Pereira;" heard evenings to 2300 
sign -off; no English. (McPheeters, La.) 

Cuba -COBA, 9,965, noted first on 
July 30 from tune in at 2200 to leaving 
the air 2234, announcing CMBA and 
COBA and a call sounding like CM- 
31-M ( ?) . (Ferguson, N.C.) 

Czechoslovakia- Prague's 11.760 has 
news at 1245. (Jones, N.C.) At times 
may use 11.840 for this period. 

Denmark -Stan Worris, N.Y., in- 
forms us that the new Danish 50 kw. 
transmitter (not 100 kw. as first re- 
ported) now comes on the air at 1100- 
1230 weekdays on (announced) 15.165; 
announces also is on 9.520, 1230 -1400, 
with news in Danish 1235 -1300. An- 
nounces in Danish and English. Sta- 
tions officials say that reception reports 
from all over the world are welcomed 
and that when best frequencies have 
been determined, the station will begin 
regular daily transmissions to various 
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reach 2257.5 kw., which is more than 
200 times the prewar figure, and there 
will be no places where our broadcasts 
will not reach. 

"For international service, two 50 
kw. short -wave transmitters will be 
installed in each of these cities - 
Shanghai, Changchun, Canton, and 
Chungking. The Shanghai station will 
direct its transmissions to the West 
Coast of America; Changchun to the 
East Coast of America; Canton to 
Australia and the South Seas, and 
Chungking to Europe and Africa. 

"Second, the function of broadcast- 
ing cannot be accomplished by power- 
ful transmitters alone. A large num- 
ber of receivers will be needed also. 
To increase the number of receivers is 
just as important as building great 
networks, and should not be over- 
looked, we feel. President Chiang Kai - 
shek, in his book, "China's Destiny," 
points out that 18,000,000 receiving 
sets should be installed throughout the 
country, and this will be our ultimate 
goal. In the first five years we shall 
distribute a minimum of 2,000,000 re- 
ceivers, including five -tube, three -tube, 
and single -tube sets, either a.c.- or d.c.- 
operated, and crystal detectors, to lis- 
teners, all over this country. This 
number will then be increased gradu- 
ally until the benefit of broadcasting 
will be enjoyed by every Chinese 
family. 

"Third, except for the purpose of im- 
proving international friendships and 
consolidating internal beliefs, major 
importance will be laid on the intro- 
duction of culture in preparing the 
broadcasting programs. Ultimate aim 
of broadcasting in China will be to 
embody education in entertainment, to 
increase mutual understandings, and 
to oust the pains of war from the world 
forever. 

"We also plan to increase wire - 
broadcasting, public- address systems, 
and recording equipment, which will 
be put into operation one after an- 
other. The training of technicians, 
announcers, and receiver servicemen 
to accommodate the requirements of 
large numbers of broadcasting experts, 
the promotion of scientific research, 
and the improvement of programs will 
be carried out also simultaneously by 
the Chinese Broadcasting System." 

So says Fung Chien, director of 
XGOY, The Chinese International 
Broadcasting Station, long known as 
"The Voice of China" in Chungking. 

We do not have space this month to 
give complete schedules for all Chi- 
nese s.w. outlets, but latest schedules 
for XGOY follow: 

To Australia, New Zealand, and 
East Asia 0355 -0550,* 15.170. To East 
Asia and South Seas 0535 -0745, 15.170 
and 7.153. To North America and Eu- 
rope 0745 -1000, 15.170 and 7.153. To 
Europe, America, China, and South 
Seas 1000 -1050 (off with Chinese Na- 
tional Anthem), 15.170 and 7.153. (If 

(Note: Unless otherwise stated, time herein 
is expressed in American EST on a 94 -hour clock 
basis; add 5 hours for OCT. `News" means in 
the English language.) 
October, 1948 

SAVE $ ON RADIO SURPLUS 
U. S. SIGNAL CORPS Sig t Corp* 

FISx, 
hook-up wire contains 

app OX, 5 METER SHORT WAVE XMTRS. 
(72.251c) XMTRS and TUBE only, less mike, bat- 
teries and antenna. One 134 volt dry cell and 6734 
volts of B operates it. Just attach di -pole, key or 
mike, connect the batteries and it's ready to use. 
Signal Corps spec. wired with silvered wire, mica 
condensers, and precision resistors. Highly stable 
circuit with Lo -Loss silvered inductance. 
(Adjustable padderl Schematic supplied. Converts 
easily to walkie- talkie and Ham bands $3.25 

ÌÌ 11 

r 

GENUINE SIGNAL CORPS FEATHER - 
WEIGHT HEADPHONES WITH CORD 
AND PLUG 2000 OHMS -8000 OHMS 
IMPEDANCE $1.00 

NATIONALLY KNOWN 
OIL FILLED FILTER CONDENSERS 

1. -111FD -2000 volts 95 C ea. 
1. -MFD -1000 working volts. 4 for S I .00 
FAMOUS BRAND RECORD CUTTING HEAD 

These units are all Brand new and were made for a 
nationally advertised manufacturer to be in their 
quality home Recording Radios. Size 1nx274, ready 
to fit your cutting arm or bracket. SPECIAL..$2.95 

3 BAND ALL-WAVE DIAL 6" DIA_11ETER....750 

AMPLIFIER CHASSIS, SIZE 18 "x8"x234 ". BLUE 
FINISH DRILLED FOR CONDENSERS 

-TRANSFORMERS AND SOCKETS 650 

U.S. AIR FORCE RESISTOR ASST. l/4 -34 -1 WATT -100 PIECES 95o 

AIR FORCE MICA COND. ASST. 25 PCS. 
50M- 1000MMFD 490 

Low -Loss -Short Wave 
Variable Condensers 

1/4" Shaft Type 
5 Plate -20 MMFD. 20e 
9 Plate -36 -40 MDIFD, 25c 

14 Plate -55 -60 MMFD. 27c 
27 Plate- 100 -110 MMFD. 45c 
37 Plate -150 3157FD. 50o 
38 Plate -150 -155 MMFD. 55e 
53 Plate- 210 -21 DSMFD. 60e 

Lock Type Air Trimmer 
Variable Condensers 

3 Plate -12 -15 MMFD. 10c 
5 Plate -20 sms'n. I le 
8 Plate -30 -35 MMFD. 13c 

10 Plate -40 MMFD. 14e 
13 Plate -50 DLMFD. 17e 
14 Plate -56 MMFD. 20o 
20 Plate -80 -100 MMFD. 25e 
27 Plate -100 -110 MDIFD 35e 

3 GANG T.R.F. 
VARIABLE CON- 
DENSERS 000365 
Cap 95o 

D. P. D.T. SLIDE 
T O G G L E 
SWITCH 23c 

2 piece 5 -pole . . . 
Male and Female 
Separable plug. 
Male is for panel 
mount. Female for 
Flex. cord. A steal, 
at only..35e per pr. 

SIGNAL CORPS TRANS. KEYS 39C 
4 PRONG WAFER SOCKETS - 
5I.49 per C 3C each 
PHILCO 4 MF -300 V -13/e CAN CONDENSER - 
58.00 per C I0C each 
W -L -I0 W. 1,000 ohm POWER RHEOSTAT 

29c ea. 
5 -6 PRONG WAFER SOCKETS 52.50 perC 
100 ASST. SOCKETS- 4 -5 -6.7 -OCTAL 

$3.50 per C 
1.000 OHM WIRE WOUND POTENT 15c 
30 HY- FILTER CHOKE SHIELDED 49c 
UNSHIELDED 39c 
100 ALLEN BRADLEY - I WATT -1/2 MEG 
RESIS. S1.25 
100 ERIE -I WATT -2,000 OHM RESIS 5 I.I5 
10 WIRE WOUND RES. KIT -5 -50 W. ASST.49C 
2 METER RF CHOKES 7C 

photo 
PICK -UP REST. RUBBER -I HOLE 

6C MTG. 
2.000 OHM WIRE WOUND RHEOSTATS 

51 per doz. 
RCA -VICTOR NEEDLE CUPS -2 PIECE IOc ea. 
CARTER WIRE WOUND C.T. VARIABLE 20 OHM 
RESISTORS S1.00 perdez. 
G. E. TAPPED VOLTAGE DIVIDER -200 WATT - 
230 OHM- MOUNTED ON ASBESTOS BASE - 
TAPPED AT 180 -205 ohms 25c 
RCA 6 OHM POWER RHEOSTATS 39C 
RCA RUNNING BOARD AUTO AERIAL 49C 
PHILCO AUTO SUPPRESSORS - 
55.00 per C 7C ea. 

GENERAL ELECTRIC 60 CYCLE WATT HOUR METERS. 
slightly used. perfect condition, same as used in y home, 110.125 volts. 5 Ampere $3 our 
10 Amps. $4.50 

PHILCO MAGNETIC RELAY TAP 
SWITCH. Operates on 6 V DC- 
15 V AC. When contact is made re l a y operates rotary contacts 
switch to 20 different contacts. 
Brand new 89e 

Philee rotary tap tone control, 
3 position, including Condens- 
ers. Only 1 wire to connect to 
grid of audio tube. 1/4" shaft.25e 

I. C. A. 30 MN RF choke 25e 
Grind your own crystals -Pure Brazilian Quartz, all 
sizes and thicknesses -1 /2 lb. package $1.00 
National Velvet Vernier Dial Attachment -1/4" shaft - 

nverts any dial to slow motion vernier 75e 
340 degree dial with 10 push button attachment.-'.,' 
shaft -ideal for Xmitters -sig Con. or Ose 49e 

RCA Band Switches- 
3 gang 3 posit. 3 band. ...30e I RICH FREQUENCY 
5 gang 5 posit. 4 -5 band ..40e BUZZER 39e 

Trimmer -PSdder Asst. -all isolantite- singles, dual6 
triples -100 asst. pieces $2.25 
Signal Corps V. T. 1 receiving tubes -per doz...S1.00 
MAGNAVOX - 

12"- 900 -1100 Ohm Dynamic speakers $3.95 
8 "- 10,000 ohm Dynamic speakers $1.35 
5" -450 ohm AC -DC dynamic $1.49 

1.49 
5" 5M OHM RCA SPEAKER 51.00 

Spaghetti Assortment -Approx. 75 ft. 75e 

30- WATT -6L6 BEAM POWER AMPLIFIER KIT. Com- 
lete kit of parts 'th all Oessary parts- Tubes- 

Ready to assemble and wire. Plate supply -is provided 
by an oversize extra heavy transformer -1) Filament 
supplied by an extra heavy transformer filter, bypass 
and filter condensers. Sockets all ready mounted 
chassis. Volume and tone controls ith separate AC 
switch are provided. Circuit is the latest type of phase 
inverter system suing 1-523,2-6L6,1-6C5,1-6517. 
1-BN7. Chassis has ample room to work On or add 
more tubes -terminal strips for mounting resistors, etc., 
are also provided, and all parts are Signal Corps spec. 
brand new, never used before. A large diagram is pro- 
vided so that a novice may be able to assemble this 
kit with ease, merely by following the point to point 
connections that are Outlined on the print. Complete 
6L6 kit, less speaker and output traes $17.95 
TUBES- 6SN7 -45e: 54 -39e; 2A7 -39c: 55 -39e; 
117L7 -59e; 27 -25e; ° 15, same as g224 -20c; 
01A-25c; 31 -20e; 85 -25c. 
DRY ELEC. FILTER COND. ASST. CONTAINS 10 
PIECES ALL BRAND NEW 150- 450V......... $1.10 
6 ASST. WET ELECTROLYTIC CONDENSERS 59e 

RADIO EXPERIMENTER'S SURPRISE PACKAGE -CON. 
TAINS BYPASS & FILTER CONDENSERS, SHORT 
WAVE TUNING UNITS, POWER AND AUDIO TRANS- 
FORMERS, SOCKETS, RESISTORS, CHASSIS HARD- 
WARE, OVER 20 LBS. OF VALUABLE PARTS..$4.95 
HEAVY DUTY SHIELDED GENERATOR CABLE, 

31/2" Long. WILL CARRY 35 AMPS -3 WIRE.. 19e 
DRILLED CHASSIS FOR 5.6 tubes 7 "x10 "x1s /s^ -29e; 5 "x10 "x11/2" .................... 25c 
RCA ADJUSTABLE CODE INTERFERENCE WAVE 

TRAP 456.475 K.C. 39e 
MOTOROLA AUTO RADIO VIBRATOR TRANS- 

FORMER 75e 
PHONE JACKS -OPEN & CLOSED AUTOMATIC 

TYPE Sec 
RCA DOUBLE FILTER CHOKE 89e 
ZENITH RADIO CABINET & SPEAKER BAFFLE 

BOX 151/2 ^x101/4 "x9" -WILL FIT 8^ SPEAK- 
ER- MAHOGANY FINISH -BRAND NEW 95c 

NATIONAL 8 -8-450 VOLT CAN FILTER CON- 
DENSER 

SPEAKER VOLUME CONTROL WIRE WOUND 
39e 

15 OHMS FOR USE IN CONTROLLING VOL- 
UME ON P. A. SPEAKERS. WITH SWITCH - 
SPECIAL 250 ea.; LOTS OF 50 20e ea. 

SALE -PHONO RECORD ALBUMS -SALE 
10 " -3 comp. -15e; 4 comp.-20e; 12 Comp. 49c 
12 " -3 comp. -15c; 4 comp. -20e; 12 comp. 69e 

RECORD PLAYER CABINET & BASE- 35/a "Hx 
Rx ^L.00ROTO & PICK & VOL. CONTROL-ROOM FOR 

SPEAKER & AMPLIFIER $2.95 ea. 
LIMITED QUANTITY ONLY 
SERVICEMAN'S RADIO TUBE CARRIER -MADE 

OF BLACK FIBRE, SIZE 1O "x5 ̂ x8" WITH 
LEATHER SHOULDER STRAP. LIMITED 
QUANTITY 49e 

MINIMUM ORDER $2.00 -NO C.O.D. SHIPMENTS -PLEASE INCLUDE POSTAGE 
NEWARK SURPLUS MATERIALS CO. 324 Plane Street Dept. OC Newark 1, N. J. 

WANT TO TRIPLE 
YOUR EARNINGS 

ON RADIO 
REPAIR WIRING? 
Get the AMP Radio Repair Kit 
and see for yourself how it l;,e. 
makes SOLDERLESS connection Je 5 vo 

QUICK AS A WINK . 
R ad9 

One Tool does all the work - 
cuts and strips wire and attaches terminal to wire with o 
squeeze of the hand -tool has insulated handles and is of 
quality tool steel with corrosion resistant finish - 
100 assorted electronic terminals including quick discos. 
sect splices, and supply of tubing for insulation - 
Complete Kit-only $5.95 -pays for itself in a few hours 
-works for you all through the year. Replacement terminals 
available of low cost. 
MODEL BUILDER'S KIT ALSO AVAILABLE -only $5.95 

Send cash, check or money order to 
RICHARD RENNER ASSOCIATES 

315 S. 15th Street Dept. BN Philadelphia 2, Pa. 

PLIERS FOR 
EVERY NEED 

TOOL No. 254 -6s2" 
Utica Lubring Long -Nose 

Side- Cutting Pliers 

Ask Your Dealer 

UTICA DROP FOR3E & TOOL CORP. 

UTICA 4, NEW YORK 
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OPERATE RADIO RECEIVERS FROM 
SINGLE BATTERY? 

It's Easy with this 
Flectro 

SYNCRO POWER UNIT... 
The Model "Q" Syncro power provides A and B voltages from a 6 -volt 
battery with only 1/2 the drain that an auto radio exerts on battery. Gives 
over three weeks reception for a 4 -tube radio from a single storage battery 
charge. Costs but a few cents a day to operate. 
There is a big country market for the Model "Q," and the Model "R" for 
dealers in the farm country, and for city dealers whose customers have sum- 
mer homes. Model "R" for 2 -volt 4, 5, 6 and 7 -tube radios. Model "Q" for. 
1.4 volt 4, 5 and 6 -tube radios. 
There is an Electro Battery Eliminator for every requirement operating from 
either 110V, 220V, 50 to 60 cycles, or from 6V storage battery; also 6V, 
15 amp. Model "A" operating from 110V, 50 to 60 cycles. All are completely 
filtered and hum free. Compact units of sturdy construction with Hammerloid 
finish. Operate in any position. 

ELECTRO PRODUCTS LABORATORIES 
Pioneer Manufacturers of Battery Eliminators 

349 W. Randolph Street, Chicago 6, Illinois 

Special Surplus Buys 
BC -683 F.M. RECEIVER 

27 to 38.9 Mc. for 10 meter ham band. Forestry 
service. Police bands. Easily converts to 110v 
A. C. or AM -FM. Good used with $ 1 1.95 
new 12v dynamotor 

BC -684 F.M. TRANSMITTER 
27 to 38.9 Mc. Companion to BC -683 

$ 
7,95 

30 watts. With new 12v dynamotor. 1 

(Both. BC-683 & 684) 

DM 35 
New boxed. This is dynamotor for BC -604, 684 
etc. 12v input 625v @ 225 mills out- to .95 
put. Only vLn 

SELSYN SPECIAL 
Size No. 5 Heavy Bronze Selsyn. 110v A. L. 
60 cycle for beam rotors, indicators. Can be 
used as variable speed motor, New, 
boxed. Per pair 1s 

$32.95 

BC 312 RECEIVERS 
(Special $54.50) 

FILAMENT TRANSFORMERS 
110v 60 cycle input, 5v @ I 15A output. Handles 

4 304 TLs or similar tubes. Makes e9 95 fine spot welder. Special vvD s.7 

SCR -284 TRANSMITTER -RECEIVER 
3.5 to 5 Mc. Medium Power Transmitter and 
Sensitive Receiver. Makes an ideal 80 meter 
mobile receiver. for phone or CW Transmitter - 
Receiver unit in Very Good used $17.95 
condition, with tubes 1 J 

PE -120 POWER SUPPLY 
6 -12 or 24v input 90v and 145v output. Power 
Supply for BC -659. BC -620 etc. ( 
New, repacked $6r95 Good used $5.95 

Many other items. 25% cash with order. 
Balance C.O.D. 

EMMONS RADIO SUPPLY 
405 10th STREET OAKLAND, CALIF. 

Phone TWinoaks 3 -9103 
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CAST 

LIGHT 

QUICK 

EASY 

MISTS 
TELEVISION 

FM AMATEUR 
COMMERCIAL 

Mast section is triangular in construction 
using 1" ID steel tubing with proper brac- 
ing, all electric welding. Lower unit is 
20 ft. long hinged on frame with locking 
device. Levelling device compensates for 
position of vehicle on any test location. 
Upper unit is a smaller triangle and tele- 
scopes into lower unit on rollers, wf ich 
allow smoother operation. Cable and drum 
provided with pin assembly for safety and 
locking into any height. Antenna mast :an 
be set up by two men in a few moment:... 
NO GUYS - NO WRENCHES - NO BOLTS 
All bolts have 'T' handles. Demountable 
by removing two bolts in four minutes. 
Aluminum painted ready to mount. 

.250 BASIC UNIT COMPLETE 50 ft., 10 ft. pole 

251 SAME AS 250-ORIENTATION AT ANY HEIGHT 

*252 SAME AS 251, WITH ANTENNA HEIGHT 70 :EH 

A. A. PETERS 

111-rl1BfMASrs 
231 N. 7th Allentown Pa. 

SHIPPED F O.B. - -- 

ALLENTOWN, PA. `- '` 
$295 

and up 

of freedom and glory for which they 
waited ever so patiently so long a time, 
should come at long last. Broadcast- 
ing played an important part during 
the war. It fully utilized its strength 
as the mouthpiece of the National 
Government. 

"The spirit of the members in the 
field of broadcasting, who experienced 
intolerable sufferings, struggled with 
all their might and even sacrificed 
their lives, but still stood firmly at 
their posts, is comparable with those 
who actually fought on the front lines. 
Many martyrs lost their lives in 
broadcasting activities. The survivors 
worked with unshakable determina- 
tion day and night under enemy bom- 
bardments without interruption. In 
the last few years of the war, com- 
modity prices climbed sky -high, life in 
Free China became harder and harder, 
but Chinese broadcasters, although 
poorly equipped and badly fed, pursued 
their work diligently with redoubled 
efforts. 

"China now has harvested her fruits 
of victory. The achievements of broad- 
casting in China during her dark days 
will be remembered forever. 

"Needless to say, in the past two 
decades of Chinese broadcasting his- 
tory, especially in the past ten years, 
there were many deficiencies. Al- 
though improvements were recorded 
in the past few years, they were either 
too slow or too late. When compared 
with other leading nations in broad- 
casting, we have lagged far behind - 
both in quantity and quality. Unavoid- 
able defects were present in equipment 
or in techniques or in programs. We 
could use only what we already had 
at hand and no fundamental improve- 
ments could be expected. 

"For future developments in Chinese 
broadcasting, the Central Broadcast- 
ing Administration has mapped out 
this plan: 

"First, a great and complete na- 
tional network should be established 
to promote international friendship on 
the one hand, and to consolidate inter- 
nal beliefs and efforts on the other - 
so that the foundations of the Republic 
of China for many centuries to come 
will be thus planted. Domestically, 
this plan suggests the establishment 
of a central station in the National 
Capital of Nanking and 12 district sta- 
tions in these cities -Shanghai, Foo- 
chow, Canton, Kunming, Lhasa, Tihua, 
Chungking, Changchun, Peiping, Han - 
kow, Lanchow, and Kweisui. In addi- 
tion, branch stations will be built 
in all important provincial capitals, 
cities, seaports, and other commercial 
centers. Close cooperation will be 
exercised between the central district 
and branch stations, just as the 
branches and leaves of a tree. These 
stations will assist one another and 
will proceed together on the road of 
prosperity and fertility. To put this 
plan into practice, 55 medium- and 
short -wave stations will be required. 
When completed, the total power of 
Chinese broadcasting stations will 
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NOWthere are 

CINAXIAL 

SPEAKER 

MODELS 
in the World's Most Complete Line! 

Three models now make the famous CINAXIAL performance 
available wherever quality counts. 

ALL CINAXIAL SPEAKERS cover the range from 50 to 
15,000 c.p.s. (Alnico 5 magnets are used throughout). Complete 
with built -in bridging networks. 

Model CIN -12A: 12 -inch low frequency speaker with special 
3 -inch high frequency speaker. Handles output of 1.0 -watt wide - 
range amplifier. 8 ohm input. List price for immediate delivery 
$27.50. 

Model CIN -15B (Med.): 15 -inch low frequency speaker (12 
ounce magnet) with special 5 -inch high frequency speaker. Handles 
15 -watt output, 8 Ohm input. List price $47.50. 

Model CIN -15C (Heavy Duty): 15 -inch low frequency speaker 
(21.5 ounce magnet) with special 5 -inch high frequency speaker. 
Handles 18 -watt output, 8 ohm input. List price $62.50. . 

Get the entire signal ... Get CINAUDAGRAPH Speakers. 
Write today for the New CINAUDAGRAPH Catalog -Dept. 

149G. 

DIVISION OF AIREON MFG. CORP. 
SALES OFFICE and FACTORY 1401 FAIRFAX TRAFFICWAY KANSAS CITY,- KANSAS 

Are YOU Fixing Radios 

this New, EASY Way? 

Amazing! Sensational! New 
FM & Television Cathode - 

Ray Stethoscope 
Think f it! Actually any 

complete 
Instru- 

ments in one including a omplete 
5^ oscilloscope and stethoscope. This 
high quality instrument has been de- 
signed for FM and Television serv- 
icing and is ideal for AM and audio 
work. too. Only by utilizing the 
most advanced circuits can FEII.ER 
offer the CATHODE -RAY STETHO- 
SCOPE at this amazing low price. 
The C -R STETHOSCOPE will permit 
you to SEE and HEAR the ignal at 
the same time. The new ly- designed 
STETHOSCOPE probe. an extra feature 
not found in other instruments will 
enable you to solve many of those 

mpossible' problems in a matter 
manual, 
of n1l.The Ìns 25-page 

Story" tells 
you all about the C -R STETHOSCOPE. 
Send coupon today. Learn how you 

obtain this remarkable new in- 
strument at the amazing 

$89 
m 

a 95 low price of v 
(Less headphones and probe.) 

Dimensions: Length 171/2". Height 
147,13". Width 91/2 -. Ship. Wt. 38 

Remarkable new 
"STETHOSCOPE" 

Method Guaranteed to 
Lick Toughest Jobs! 

Why let old- fashioned methods and equipment 
hamper your servicing ability? Thousands of 
radio servicemen -many with little experience - 
are already fixing radios this remarkable :'auto- 
matic:' way. Its as simple as A.B.C. because 
STETHOSCOPE SERVICING is the newest, most 
basic method yet devised to simplify all repairs. 
STETHOSCOPE SERVICING is guaranteed to 
speed -up and improve your servicing ability or 
your money will be refunded. You owe it to your- 
self to find out how you, too, can begin cashing 
in. Don't delay -send coupon today. 

October, 1948 

MANY MODELS AVAILABLE. 
THERE IS A STETHOSCOPE 
to meet every need-to flt every pocketbook -f r o m 
$9.85 to $89.95. 
GET THIS MANUAL FREE 

CONTAINS SERVICING 
HINTS AND TIPS. 

A new, complete illustrated 
28 -page technical manual 
tells the inside story of an amazing new servicing meth- 
od -also contains many valu- 
able hints and kinks for every radio serviceman. 
Send 10e in oin or stamps 
to cover handling only -man- 
ual FREE. 

rrrMOlfO 

h 

DON'T DELAY! GET YOUR MANUAL TODAY! r ie o s 
Feiler Engineering Co., Dept.10H8 I 945 George St.. Chicago 14, III. 
Please rush FREE m al "The Inside 
Story." I enclose 10e for handling 

Name 

IAddress 1 

I City State 

L), New 34 page 
ç VIBRATOR 

GUIDE 

A Complete Line of Vibrators FREE 

Designed for Use in Standard Vibrator- Operated Auto 
Radio Receivers. Built with Precision Construction, featuring 
Ceramic Stack Spacers for Longer Lasting Life. 
Backed by more than 17 years of experience in Vibrator 
Design, Development, and Manufacturing. - 

ATR PIONEERED IN THE VIBRATOR FIELD. 

New Models 

11A" BATTERY 
ELIMINATORS 
For DEMONSTRATING AND TESTING 

AUTO RADIOS 

New Models ... Designed for Testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference -Free Operation and 
Extreme Long Life and Reliability. 

NEW MODELS 

KNEW DESIGNS 

r NLITERATURE 
s r¡drat Pats 
.5 goals aace°4" 

STANDARD AND 

HEAVY DUTY 

INVERTERS 
For Inverting D. C. fo A. C. . . 

Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, Ad- 
dress Systems, and Radio Test Equip- 
ment from D. C. -Voltages in Vehicles, 
Ships, Trains, Planes and in D.C. Districts. 

AMERICAN TELEVISION & RADIO CO. 

Qcale i ÿzoduct4 Setize /931 

SAINT PAUL 1, MINNESOTA -U.S.A. 
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LOOKING FOR RELAYS? 
RADIO NOISE FILTERS? 

Thousands Available 
These and Many More Items 

Listed in Catalog R IO 
SENT FREE. 

TUBES! GUARANTEED! 
l'YPE PRICE TYPE PRICE 

1 LA6 $1.65 841 $0.65 
1L4 .65 843 .65 
IV .65 851 49.50 
2X2/879 .65 860 2.75 
3A4 .45 864 .65 
5R4GY .95 866A .75 
6ÁC7 .95 872A 1.65 
6AG7 .95 954 .45 
6C4 .55 957 .45 
6F8 .95 968 .25 
6G6G .85 1613 .85 
6H6G1 .55 1616 .95 
6L6 1.10 1626 .45 
6SA7 .65 1629 .18 
6S D7 .45 1632 .18 
6SQ7 .65 1641 / R K60 .65 
6S)7 .65 1644 1.25 
6Y6 .75 1294 / 1R4 .65 
6X5 .65 3D6/1299 .65 
7B7 .65 388A 3.95 
7C7 .95 394A 2.95 
7F8 .95 9002 .35 
7N7 .85 9003 .25 
7Y4 .75 9006 .35 
12A6 .18 8013 2.95 
12K8 .95 RK60/1641 .65 
1207 .55 RK72 .75 
I2SL7 .65 RK73 .45 
12SN7 .65 1624 1.95 
30 SPECIAL 2C46 3.95 

(VT52) .45 3B27/836A .95 
32 .65 3C23 2.95 
25Y5 .85 4B27 2.95 
25Z6 .75 4C33 2.95 
35L6 .65 4032 9.50 
38 .65 14E6 .55 
45 SPECIAL 23134 .45 

(VT53) .35 28D7 .45 
56 .55 HY114B .45 
210 .65 5CP1 3.95 
250 .65 231005 .35 
350B 4.95 Amperite Voltage 
801 .95 Regulator 13 -4 .25 
807 .95 E1148 .95 
814 4.95 VR78 .45 
826/23 .95 

IRC PRECISION RESISTORS 
Types WW3, WW4, and WW5 

Following sizes are 
in 1% and 2% tolerance 

1 meg 66,000 
54,500 

Price $.35 
1500 
1400 

.75 " 46,000 1200 
40,000 1000 

.6 " 33,000 750 
.268 " 13,300 235 

.22 " 12,000 130 
125,000 11,000 125 
120,000 7,500 110 
109,000 4,500 55 
100,000 4,300 22 
95,000 4,000 20 
92,000 2,500 14 
84,000 2,230 12 
82,000 2,200 10 
80,000 1,703 6 

Following sizes 
5% or better tolerance, 

22,000 70 
40 35 

are 
Price $.15 

50 
30 

The following sizes 
1% or better. Price $.10 

41,808 105.8 4.4 
4,285 63.96 4.35 
1,123 53.32 

33.22 
4.3 
3.94 988 23.29 3.5 

414.3 13.52 1.563 
366.6 13.333 .29 
220.4 10.2 .268 
147.5 5.1 .25 

TRANSTAT VOLTAGE REGULATO.S 
Model x29144 

Fixed Winding 115 Volts -60 cycles 
Commutator range 75 -120 Volts 
Maximum output .25 KVA 
Housed in shielded case 5" x 6' x 6' 

Price 56.95 
Type RH 

Fixed Winding 115 Volts -400 cycles 
Commutator ranges 75 -I20 Volts 
Load -.72 KVA 
Housed in Shielded case 53.5' x 6' x 6W 

Price $1.95 

EDLIE ELECTRONICS, INC. 
154 Greenwich St. New York, N. Y. 

160 

with a total power of 274 kw. The 
Peiping station and the Taipei station 
were the largest among these, each 
having an output of more than 100 kw. 
Strength of the field of Chinese broad- 
casting was thus nearly tripled over- 
night. As for the northeast stations in 
Changschun, Mukden, Chingchow, An- 
shan, Yingkow, Antung, Kirin, Fushun, 
Pengki, and Chengteh, these were 
taken over successfully, while take- 
over personnel for other places have 
been assigned and are ready to pro- 
ceed to their various destinations as 
soon as conditions permit. 

"In the occupied areas, civil stations 
were not permitted to be established 
when under control of the Japanese 
and the puppets. After the surrender, 
numerous stations were built up like 
bamboo shoots after spring rains - 
especially in Shanghai, where at one 
time more than 100 stations were 
found operating. Naturally, such con- 
gestion caused much interference in 
frequency channels and deterioration 
in programs, resulting in a severe de- 
preciation in the functions of broad- 
casting. With positive action taken 
by the Ministry of Communications to 
curtail and supervise these stations, 
only less than fifty civil stations re- 
mained, none of them having an out- 
put of more than 500 watts. 

"The Central Broadcasting Admin- 
istration has now under construction 
one 50 kw. medium -wave station in 
Shanghai; one 100 kw. medium -wave 
and two 20 kw. short -wave stations in 
Nanking (one or more of these s.w. 
outlets may now be completed - 
K.R.B.) ; one 10 kw. medium -wave out- 
let in Mukden, and one 50 kw. medium - 
wave and one 20 kw. short -wave 
station in Changchung. The Japanese 

left one 100 kw. long -wave transmitter 
and two 20 kw. short -wave trans- 
mitters in Changchung when they s; ,r- 
rendered, but these were destroyed by 
war afterwards. 

"Following is an estimate of the 
number of receivers now in various 
districts of China -Shanghai area, 
112,600; Foochow area, 102,000; Can- 
ton area, 5000; Kunming area, 5000; 
Lhasa area, no estimate; Tihua area, 
no estimate; Chungking area, 3000; 
Changchun area, 143,500; Peiping area, 
131,000; Hankow area, 4000; La -nchow 
area, 1600; and Kweisui area, 4000 -or 
a total of 511.700 sets. 

"China suffered greatly during the 
eight years of the war of resistance. 
To obtain national existance, inde- 
pendence, and freedom, we fought per- 
sistently in spite of numerous reverses 
and hardships, until the final victory 
was achieved. Chinese broadcasting 
was destined to serve its country even 
in its primitive day. During the war 
years it shared the heavy war burdens 
as well as its own difficulties and hard- 
ships. Eight years were not a short 
time. There had been many dangers 
and threats, shocks, and disturbances, 
but broadcasting offered effective sup- 
port to the people's fighting spirit, re- 
vealed the enemy's evil plots, and 
positively crushed its rumor offensives. 
The "Voice of China" presented the 
actual accounts of the battle- fronts to 
the Allies, appealed to them for Free 
China's urgent needs, and sought un- 
derstanding, sympathy, confidence, 
and assistance from abroad. To our 
fellow- countrymen in the occupied 
areas, broadcasting was like a hand of 
the National Government's concerns 
and consolation. Year in and year out 
it confirmed their belief that the day 

Novel radio panel boards have been built into the 
Chrysler "Windsor" sedans which the Royal Danish 
ration uses throughout Denmark as mobile stations 
ish network. The car serves both as a control room 
studio. Windows provide visibility for on- the -scene 
radio cars are inconspicuous and enable crews to 

backs of rear seats of the two 
State Radio Broadcasting Corpo- 
to feed local events to the Dan - 
and also as a small broadcast 
broadcasts. The unique mobile 
cover events without difficulty. 

RADIO R TELEVISION NEWS 
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lower than from average standard rec- 
ords, and consequently can be more 
completely removed with a given 
method of suppression. It is also true 
that since the average signal is lower, 
the signal -to -noise ratio with respect 
to turntable rumble, hum, etc., is ap- 
preciably poorer. This means that 
bandpass systems, such as the Dynam- 
ic Noise Suppressor originated by H.H. 
Scott, have a worthwhile advantage in 
connection with low frequency noise. 
With these records, as well as with 
other types, a thorough flushing of the 
grooves with soap and water periodi- 
cally will aid in holding down the noise 
level. 

The recording curve shown in Fig. 3 
indicates a slope of approximately four 
db. per octave with a slight rise at 
both ends. This is sufficiently close to 
the NAB /Orthacoustic characteristic 
for satisfactory results with standard 
equalizers. 30 

International Short -Wave 
(Continued front page 70) 

after another and were re- established 
in the interior. Besides these, four 
more stations were built -one in Kang- 
ting, one in Sichang, one in Kansu, 
while the other was mobile. The 
Kiangsi Broadcasting Station was 
taken over. Until V -J Day, the Cen- 
tral Broadcasting Administration, on 
its vast battle- fronts in the great in- 
terior, had under its control eleven 
broadcasting stations with a total of 
18 transmitters, thus organizing a 
fairly - strong broadcasting network. 
The 11 stations were -Central, Inter- 
national (both in Chungking), Kunm- 
ing, Kweichow, Fukien, Shensi, Sian, 
Hunan, Kansu, Sikang, and the mobile 
unit. With the exception of the latter 
station (broadcasts from which were 
directed primarily to the Third War 
Area), the areas served by these sta- 
tions ranged from the local province 
or neighboring provinces, up to the 
whole country and even to America, 
Europe, and the South Seas. The 
total radiated power reached 145 kw., 
while the daily operation periods were 
more than 90 hours. Even though 
under extremely difficult conditions, 
Chinese broadcasting during the war 
years made obvious improvements 
over prewar days. 

"On August 15, 1945 (August 14 in 
America), the war concluded victori- 
ously and the Japanese surrendered 
unconditionally. The Japanese and the 
puppet governments had many radio 
stations in their occupied areas, and 
these stations had been taken over 
successively by the Central Broadcast- 
ing Administration since August 27. 
They were located respectively in 
these 21 cities -Nanking, Shanghai, 
Hankow, Amoy, Peiping, Tietsin, Pao - 
ting, Taiyuan, Shihchiachung, Kweisui, 
Tangshan, Tsingtao, Kaifeng, Hau- 
chow, Hangchow, Canton, Taipei, 
Taichung, Tainan, Hualienkang, and 
Chiayi. The transmitters totaled 41, 

October, 1948 

ACORNSUPERVALUES SAVE 
ME DAY DELIVERY 

ANTENNA BEAM ROTATOR 
A Haul's delight used successfully by hun- 

dreds of satisfied owners. Excellent for tele- 
vision, FM and 2 meter antenna. 1/25 hp. 
operates on 6 -27 VDC or 18 VAC. Self -re- 
versing motor. Has 10,000 ohm built-in Po- 

Sensationally tentiometer to operate O -1 milliameter to in- 
dicate position. Made for Army and Navy. 

Low Priced 

Motors enclosed in waterproof housing. Wt. $ Z9S 
19 lbs. ed' 
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., 
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POWER TRANSFORMER 
Thordarson power trans.. prl. 
115 V. 80 C s i1g y., secondary 750 

.! ea. v et, at 145 mils, 8.:3 v at 
3 for $11.00 4.5 amps, 5 v. at 3 amps. 

UVri ght mount. Wt, 7 lbs. 

POWER TRANSFORMER 
Primary I 15V 60 cycle. 
Secondary 000V nter tamped 

p at 100 mils. 8.3V et 3 a ps. x325 SV at 2 amps, half shell tg, ea. nitzt c tens 2 5/1F^ x 
23/.''. a Dimensions H -31/ 

3 for $9.75 W.:13 /q" D -2 3/16 ", Wt. 5 
lbs. M a d e b.' Thordarson. 

POWER TRANSFORMER 
Primary l lbv ao cycle. 

S349 
Secondary 720V center tapped 

5349 ea. at lso mils. e.a V at 4 amps. 
5V at 3 amps. H a 1 f shell % 3 for 1 9 mount, mounting c e n t e r s 

$ Peal x 
Value! 

Weight 8 1 b s. 
Beal Value! 

DUTY POWER TRANSFORMER 
Primary I1u 2 "U 'alts 00 cycle. 

No. 1- 410 -0.410 at 400 i 
Ca mil. 

NO. z -8.3v at 3 amps. \\\ ' No. 3 -8.9V at t3.5 amps. 
No. 4 -5V at 3 

amps. h Nn.. _2.SV at %7 mpa. . Dimensions H- 61/2" W-61 /2" 
13.51/0". Wt. 30 lbs. Made by 
G. E. for the U.S. Navy, Tre- 
mendous Value! 

5 95 ea. 3 for $21 

1'= FILAMENT TRANSFORMER 
For 
insulation 

6.3 and scopes Volt 
insulation 6.3 a a amp. V Q 

. 2 amp. Hermetically sealed. Wt. 9 
ms. Sensationally- priced. 

52.95 

FILTER CHOKE 
8 henry at 160 mils 1:35 ohms DC 
channel 

4 lbs, 
mounting centers 31/4 ^. 

$ 1. I9 each. 5 for $5 

FILTER CHOKE 
i0014nry at 100 mu -. 200 ohms DC. Channel 

n 
$ 1.00 each. 3 for $3 

FILTER CHOKE 
10 henry at 85 mils 2550 ohms DC Channel mount, mounting centers 2%4 ". Made by Thordarson 
Weight 2 lbs. 

97c each. 3 for $2.755 

FILTER CHOKE 
lU henry at mils :1:,()=1..i.1-1(I' Channel mount, mounting centers 23/p Ib. 

79c each. 3 for $2.25 

FILTER CHOKE 
10 henry at i O n 'Is ohms DC Hermetically sealed: made by Stancor to Navy 

Weight 
atilbs. Mounting centers 17/s" by 23/ ". Weight 5 lbs. 

79c each. 3 for $2.25 

6L6 OUTPUT TRANSFORMER 
6L6 push -pull, 25 watts. 6000 ohms $2.45 ea. per plate to 6 ohm voice coil. Up- 

3 for $7 right mounting. Mtg. centers 33/8 ". 
Weight 4 lbs. 

OUTPUT TRANSFORMER 
I. 

N. i Single tube to voice coil. Primary 6000 
- ohms. Secondary 8 ohms. Hermetically 

sealed. Made by Chicago Transformer Co. 
for the Signal Corps Mtg. centers 4íe "s 
1648'. A real bargain I Weight 2 lbs. 

69c each. 4 for $2.50 

=1 
PM SPEAKER 

$1.19 ea. 
voice Coil 3.5 ohm, 21,b' 
diameter 

neN 
Nylon waterproof 

Can used a eithero 
or 

speaker 
efficient mike. Makes an excellent 

talkie 
tweeter. Used on 

US talkie 511 Made 
for US Army by Motorola. sot. 

1 

lb. 

RF CHOKES 
National s- loo -2tz i p. 
l'?.1' New) 50 ohms DC 

tors. 
27c ea. 4 for 5 I 

RF CHOKES 
- -s millihenry. 79 ohms. 125 
h;;ti 

$49 ea. 4 for S I .8 $39 
Per C. 

ELECTROLYTIC 
CONDENSERS 

FP Type 
to @ 350V , 

30 @ 300v S .49 
20 -240 

40 
25v1 

20 @ 450v l 

iolO 
@ 450v "' 1'19 

tat 25v 
20 -20 n 450v 
20 -20 @ 400v -2sóó: s9 10 -10 @ :35Ov l 

20 @ 25v 1 - 59 
:3( -30 
loo @@045ov 

:57 t0oo @ 2SV 1 -09 
o- 20 -zo -2o @4söv. 1.29 s0 -30 @ 25oy' 

10 @ _5v ( '99 

OIL CONDENSERS 
x .02 Mfd 1500v S 69 

1 Mfd 3500v -79 
Mfd 150Ov 1.79 

.25 Mfd 3000o 1.19 

.15 Mfd 4000v 1.39 

.5 Mfd 5000v 1.89 
1.0 Mfd 2000v 1.29 
1.0 Mfd 1200v .99 
4.0 Mfd 1000v .89 
4.0 Mfd BOOV 4$ 3 + 3 Mfd 600v .79 
6.0 Mfd 600v ,79 
8 + 1 Mfd 1000v 1.39 
10 Mfd 600v .89 
15 Mfd 1000v 1.89 
1.0 Mfd 330v AC /1000 
DC 39 

1 

'DC 
Mfd 330v,C/ 1000 

.39 

TUNING CONDENSER 
A standard 3 gang 420 mmfd. 

I per section condenser with 
n¿ push button tuning. ball bear - 

ing shaft gear driven. Shaft 
- 2% inches, h. 27.6. w. 1%/s 

d. 4j¢ inches. 

A terrific 
value at $ 1 .45 or 3 for $4 

FM TUNING CONDENSER 
3 gang 3 to 30 mmfd. with 

- 
trimmers a perfect condenser - 
to cover the y51 band. n inch {[y¿ 

^, shaY[, dintcnsì0na w. 11/5, h. C..lR' -e" -%. d. 3Va. Price 
S I .110 ea. 3 for $3 

PLANETARY DRIVE 
Fits condenser shaft back of 
panel, or dial knob shaft. .5 
to I ratio. For any 1/" shaft. 

Very Special 49c ea. 
3 for $ I .25 

I F TRANSFORMERS 
56 KC originally made for 

;teomberg- Carlson c o n s o l e 

5.39 each. 3 for $ 

TOGGLE SWITCHES 
sPST -Roll Handle . 5.17 
SPDT -Bat Handle $ 23 
DPST -Bat Handle $ 29 
DPDT -Bat Handle ......5.49 
Comb. SPOT & DPST 

Bat Handle $ 45 
Mometary reversing switch 

with PB Knob, black or 

closedne 
side open, 

39 

ATTENTION! 
INDUSTRIALS LABS 

SCHOOLS AMATEURS 
Let us quote on components and equip - 
men[ that you require. We have too 
many items to be listed on this page. 
Place your name on our mailing list 
now. 

Write for FREE CATALOG 

ACORN ELECTRONICS CORP. TERMS: 20% cash with order. Balance 
C.O.D. All prices F.O.B. our warehouse 

80 Vesey St. Dept. N -10 New York 7, N.Y. in New York City. No orders under $2.50. 
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/voeu veu caw have 
*DYNAMIC NOISE SUPPRESSION 

with Your Present Radio -phonograph or Amplifier 

These 3 simple steps add 
realism to your music 
reproduction. 

1. Plug in the "Little Won- 
der" *Dynamic Noise 
Suppressor between your 
pick -up and amplifier. 

2. Plug in the socket 
adapter to the power - 
tube socket. 

3. Insert the matched low - 
needle -talk pick -up in 
your pick -up arm. 

That's all that is necessary to 
reduce background noise with 
negligible loss of depth and 
brilliance . . . giving you a 
gratifying sense of "presence" 
in your music reproduction. 
LOW PRICE $82.50 list 
Includes tubes, matched pick -up, remote 
control, cables, fittings, adapters, instructions. 

*Licensed under U.S. and foreign patents pending 

The remote control, for setting the 
exact degree of suppression you find 
most pleasing, can be mounted wher- 
ever you wish . at the instrument 
or even in another part of the room. 
The 3 -tube suppressor unit can be 
placed anywhere in the cabinet. 

The "Little Wonder" realizes the 
full capabilities of your present 
equipment ; can be used, with suitable 
pick -up, on the new, long -playing 
records, too. For full specifications, 
write Dept. RI" Or, even better, hear 
a demonstration at your distributor's. 

and issued. - 

Lake Again Comes Through! 
WE NOW CAN DELIVER 

TELEVISION KITS AND RADIOS 
I. New 7" Tube TE.LI'.KI[ with latest ap- 

proved circuits. 13 channel factory pre - 
tuned Tuner. I.F. coils , vide maximum 
gain and nictuise de fini tim,. EASY STEP 
BY STEP INSTRUCTION BOOK. Specially, 
priced-less tubes ... .7 

2. New 10" Tube TE..EKIT. same bove, 
but using 10" picture tube. Less tubes.. 

:i. Complete TELEQUIP TELEVISION RADIO, 
23 tubes a d five rectifiers. In light 
bleached or dark Mahogany bin n- t. Wo 
Corfu] per 

cabinet. 
Emlivalent of the 

$350.00 Nationally Advertised Television 
Set. With 7" TELEV. TUBE. SPECIALLY 

I it10ED .. ..... .. .. 139.50 
GENERAL INSTRUMENT RECORD Each Per 10 

CHANGER. Base 12 "x1 I ". (Used 
by large Radio M onufac tuners) 513.95 5130.00 

A1.1.3GATOR PORTABLE CABINET 
for any changer. 171 /,1 "x171 /2 "x 
30 ". Cut-out for 6" speaker.. 7.95 75.00 

TINY 1.001' ANTENNAS for 001:41 
portable sets 4 "xlilo ".. .29 

TINY IRON CORE Í.F. TRANS- 
FORMERS 456 KC 7 4,'x7µ "x2" 
H. -l'air .95 9.00 

SPEAKERS 

57.50 

97.50 

2.50 

:3" 451) Ohm 
4" PM 

iPM 
wth 5)1.0 Outut . 

Trans- 
former 

5" 2750 Ohm or 450 Ohm with 
50L6 Output Transformer 

5" Per/natic Speaker 
8" PM -VERY .S0hflt ,AL.. 
8" PM, 1000 Ohm u 180(1 011m. 
12" Dynamic 451) Orin, field or 1OÓò 

Ohm 

1.49 
1.10 
1.39 
1.59 
.49 

1.39 
3.25 

14.00 
10.00 
13.00 
15.00 
4.50 

13.00 
30.00 

5.65 53.00 
PARTS 

500M Chgn, Tel. Vol. Cont. & Sw. 
3" Shaft ...... . 

w 
.39 3.50 

re All other sizes Vol. Cont. & c. 3" 
Shaft .59 5.50 

500M t Meg and 2 Meg 7ap Con- 
trols ........ ... .69 6.50 

400 Mfd, Natl. Brand Electrolytic 
Con densers .40 3.75 

46µ40 Mfd. Nall. Brand F. P. Cnn- 
.._..... . .. .. .. 

Bower 
.. .... ... .39 

40 Mil. 21/2 Volt Transformer .85 
40 Mil. 6 Volt Power Transformer 1.49 
70 Mil- 21/2 Volt Power Transformer 1.75 
70 Mil. 6 Volt Power Transformer 1.95 
136" Auto Aerial 3 Section Side Cowl 1.95 
fib" Universal Mount 3 Section Auto 

Aerial 
8 Watt A.C. Amplifier with cover. 

using 
tubes No. 6X5. 61,6. and 
I ess tubes 18.95 
25o deposit required on all orders. 

Write for our new 1948 catalog! 

3.75 
8.00 

12.50 
16.50 
17.50 
19.00 

1.75 16.00 

Lake Radio Sales Co. 
615 W. Randolph Street 

DEPT. A 

Chicago 6, III. 

SAVE AT R.P.D. 
TEST EQUIPMENT- BARGAIN PRICES 
RCP 668 Electronic Multitester ea. $59.50 
RCP 802N Tube and Set Tester ea 47.50 
Simpson Model 443 in portable case, D.C. 

Volt MA 20,000 ohms per volt. .net ea. 22.95 
Approved Electronic Signal Generator, 100 

KC to 75 MC ea. 39.50 
Standard Signal Tracer- Portable Battery 

operated 24.95 
Superior Model 670 Volt Ohm 514 28.40 

Hichork 2(1 sli I New Scopen) 2 left. . bea1 oft.r 
RCA Rider Chanulyst I left .. be,t after 

TUBE SPECIALS 
1107 ea. $ .89 5U4G . . a. $ .45 
811 ea. 1.85 6SN7GT ...ea. .60 
813 ea. 6.35 6L60 ......ea. .79 
814 ea. 3.75 

L29 
3A5 .....ea. .39 832 ea. 29 
6AG5 .....ea. .85 1624 ea. 2. 

1624 ea. .97 SOY ea. .39 
5BP4 Cathode Ray tubes (RCA) ea $2.29 

Tube Sockets for 832/832A tubes ea 47c 
G.E. Pyronal Capacitors 2äF4 7 -2 mfd. 4000 
volt. Each $4.79 5 for $22.50 
4 -4 -4 mfd 600 -1000 -2000 Volt oil filled 
cond c.i. $2.39 

FRACTIONAL MOTORS 
Compound Ivound 117, V. Il.(-.. 3;16 11.P. 2 amp. 
3450 R.P.M. oil impregnated Ball Bearing. 
Net ea. $3.69 4 to rase $14.00 

50 Watt 1000 ohm Ad.) W W. Res. Ea. 
69c 10 for $6.00 

Centralab 500K Cont No. 1 taper 1/2" shaft. 
10 for 1.50 

Rosin ('ore Solder 60/40 Size 23. 5 lb 
rolls 3.25 

2mfd 1000 volt oil filled cond ea .85 

HARDWARE 
Asst. screws, nuts, washers, rivets, solder lugs, 
springs and 1000 other useful parts. 
5 pounds for $1.49 

FREE! Write for R.P.D.'s latest Bulletin 
TERMS: Remittance with order plus postage 

' or 25 % Deposit, Balance C.O.D. 

RADIO PARTS DISTRIBUTORS 
925 E. 55th Street Chicago 15. Ill. 

and that even though sapphire is 9 and 
diamond is 10 the difference in hard- 
ness between them is very great. The 
hardness scale is an arbitrary scratch 
test source of information that does 
not truly indicate wear or penetration 
hardness. It is safe to say that no 
wear test will ever show diamond as 
being less than ten times the hardness 
of sapphire, and that 20 to 25 is prob- 
ably a more realistic figure. 

A given dimension for a flat surface 
worn on a .001 stylus is relatively 
larger, both with respect to the stylus 
and the groove, than a flat of the same 
size on a standard stylus. It is clear 
that a diamond stylus becomes even 
more desirable for playing Micro- 
groove records than for standard types. 
It is worthy of note that many people 
have a misconception about the "brit- 
tle" qualities of diamond styli or are 
fearful of cleavage characteristics. 
High quality diamond styli are made 
from entire diamond crystals, and a 
chipped diamond stylus of this type is 
at least extremely rare. None has ever 
been observed in the experience of the 
writers. 

It is, of course, a distinct advantage 
that the .001 stylus be used only on 
vinyl surfaces. Where both shellac 
and vinyl records are to be played, the 
shellac records will eventually wear a 
flat on the stylus that is not serious 
with respect to the abrasive shellac 
surfaces but is disastrously destructive 
for vinyl surfaces. With a properly 
ground and polished sapphire stylus 
used only on Microgroove vinyl sur- 
faces at five grams tracking pressure 
in a well designed pickup cartridge 
and arm, it is reasonable to suppose 
that 500 to 1000 hours of playing time 
may be anticipated without difficulties. 

It is obvious that the very light 
tracking pressures make the solution 
of mechanical problems considerably 
more critical. Vertical and lateral 
vibration of the turntable become rela- 
tively more important because low fre- 
quency disturbances are of greater 
magnitude with respect to the re- 
corded signal than with conventional 
records. Hum and rumble must be at 
least six db. lower in order to have the 
same signal -to -noise ratio as with 
quiet standard records. The lower sig- 
nal level also means, of course, that 
somewhat more voltage amplification 
is required for a given output from an 
amplifier and this, while not of serious 
consequence, inevitably requires lower 
inherent noise and microphonics for 
comparable results. 

There has been some question as to 
whether noise suppression systems 
have real value in connection with the 
LP records. Earlier in this article it 
was mentioned that the surfaces of 
Microgroove recordings observed to 
date are exceptionally quiet. However, 
it is obvious that with any recording 
and reproducing system depending on 
a mechanically engraved signal, the 
accumulation of dirt and wear will in- 
troduce increasing percentages of 
noise. The surface noise from Micro- 
groove records is initially appreciably 
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1 Nickel -plated 
brass sleeve 

JACKS 

Silver contacts 

Nickel Silver 
springs 

ALL ADC JACK 

PANELS NOW CONTAIN 

THESE NEW ADC JACKS 

71044 , *You Get 
ALL THESE BENEFITS 

Greater Strength 
& Rigidity! 

Less Corrosion! 
See your jobber or write 
today for ADC Catalog. 

Better Contacts! 

Longer Life! 

The new streamlined design of ADC Jacks 
uses heavier gauge metal for greater strength. 
The frame is die -formed and press -welded for 
utmost rigidity and dimensional accuracy. 

Silver -alloy contacts and genuine Nickel 
Silver springs guarantee corrosion resistance, 
even under the most humid conditions. 

All the way through, the new ADC is a better 

740 DEVELOPMENT CO. 
"Audio Develops the Finest" 

2845 13th AVE. SOUTH MINNEAPOLIS 7. MINN. 

jack! If you require top quality and precision - 
made components, ADC Jacks merit your first 
consideration. 

`OVN ,N ""GE 
HIGH IN QUALITY 

GIFT 

ELECTRIC PORTABLE 
PHONOGRAPH 

A tine playing electric phonograph in 
a handsome case. Can be easily car- 
ried anywhere. This electric portable 
phonograph will make a wonderful 
gift for any music lover or record 
collector. 
Note these features that make this 
phonograph outstanding: . Handsome leatherette cover. 

Plays 12" records with cover 
closed. 
Large 5" Alnico 5 Speaker for 
excellent tone reproduction. , 2 Watt Amplifier. 

,S Rim drive constant speed motor. 
List price $29.95 
NET PRICE $ 1 55.95 
LOTS OF THREE 14.95 

Oetober, 1948 

'TUBES! NATIONALLY 
ADVERTISED BRANDS ! \ 

RCA - Kenrad - Sylvania - Tung -Sol - National Union - Raytheon - Philco - Hytron 
Ali new tubes. 100 °o guaranteed. Individually bo.ed. 

TYPE PRICE 
O I A a .45 

OÁ3 .8Ó 
A4P 1.40 
A5GT ... .65 
A6 1.15 

B4 PT . 1.40 
B5/25S 1.15 
C5GT .. .80 
C6 1.15 
C7G . 1.15 
D5GP 1.40 
D7G 1.15 
D8GT 1.40 
E5GP 1.40 

F4G 1 96 
F5G .96 
F6 1.40 
F7 1.40 

GS GT .96 
G6GT .. .96 
H4G 1.15 
H5GT .60 
H6G 1.15 
J6G .96 
L4 .72 
LA4 .96 

LC5 ..... 96 
LC6 .96 
LD5 .96 

LÑ5 .96 

Ñ6 GT 65 
Q5GT .96 
R4 .96 
R5 .72 
S4 .85 
S5 .65 
T4 .72 
T5GT .96 

.80 
2A3 1.15 
2A4G 1.15 
2A5 .80 

2B7 .96 
2 X2/879 1.15 
3A4 72 

TYPE PRICE 

345GT a .85 

5R4GY 1.15 
5T4 1.40 
51.14G .54 

5X4G 65 

57 4 4G .5 
5Z3 .65 
5Z4 .96 
6A3 .96 
6A4 /LA 1.15 
6A6 .96 

.72 
.72 

1.15 
.96 

1.15 
.80 
.96 
.96 

1.15 

.96 
1.15 
1.15 
.60 
.60 
.72 
.96 
.60 
.80 
.60 

.60 
1.15 
1.15 
.96 
.60 
.54 
.96 
.72 
.96 
.54 
.60 
.85 
.96 

1.15 
.96 
.80 
.85 

6A7 
6A8GT .. 
6AB7 
6AC7 
6AD7G 
6AE5GT 
6AF6GT 
6AG5 ... 
6AG7 
6AK5 
6B4G 
6B7 
6B8G 

6C5/GT 
6C6 

6D6G 

6F5GT 
6F6 
6F6GT 

6F8G 

6H6 GT 
6J5/GT 
616 
6J7GT 
618G 
6K6GT 
6 K7 

6L5G ... 
6L6G A 
6L7GT 
6N5 
61117 

3 B7/129I . .96 6P5 .80 
3D6/1299 . .96 6P7G . 1.15 

TYPE PRICE TYPE PRICE 
6Q7 a .72 6V6GT ....a .72 

6V7G .... .96 
6S7G 1.615 

6X5GT ... .54 
6SA7GT .60O 6Y6G .... .85 
6SB7Y .85 6Y7G .... 1.15 
65C7 .72 
6SD7GT .65 6Z7G 1.40 
6SF5 .65 6ZY5G 
6SF7 .72 7A4 .65 

7A5 .65 
6SH7 /GT .80 7A6 .65 
6517 /GT .. .60 7A7 .65 
6SK7 /GT . .60 .65 
6SL7GT .. .85 7 B6 .65 
6SN7GT ... .80 787 .65 
6547 /GT .54 766 .65 
6SR7 .65 7C4 
6U5G .... .72 7C5 .80 
6U6GT ... .65 7C6 .65 
6Ú7G .... .65 7C7 .65 
6V6 1.15 7E6 .65 

TYPE 
7E7 
7 
7F8 
7G 
7H7 
717 

7N7 

7V7 
7W7 
7X7 
7Y4 
7Z4 

31 
32 

F7 

7 

2A 
2A5 
2A6 
2A7 
2A8GT 
2AH7GT 
2AT6 
2BA6 
2BE6 ... 
2C8 
2F5 
2H6 

217GT 

2Q7 
2SA7GT 

2SF5 
2SF7 
2SG 7 
2SH7 
2517 
2SK7/GT. 
2SL7GT 
2SN7GT 
2SQ7/GT 
2SR7 
4A7 
4B6 

Q7 
4R7 

25L6GT 
25Z5 
2526 GT 
26 
26A7 
27 
30 

PRICE 

. 

. 

. 

. 

. 

. 

a s80 

.96 

.96 

.80 

.96 

.80 

.80 

.65 

.96 
.96 
.96 
.65 
.65 

5 
I.Ì5 
.96 
.96 
.72 
.96 
.65 
.65 
.65 

1.15 
.65 

54 
.72 

.65 

.65 

.80 

.72 

.80 

.60 

.85 
.80 
.54 
.80 
.80 
.80 
.80 
.80 
.60 
.54 

.65 
1.15 

.54 

.72 
.96 

1.15 

TYPE PRICE 
32L7GT ...51.15 
33 .96 
34 .96 
35 .72 
35A5 .65 
35L6GT .60 
35W4 .45 

35Z5GT .45 
36 .96 
37 .65 
38 
39 .96 
40 .80 
41 .60 
42 .60 
4523 .65 
45Z5GT .65 
46 .96 
47 5 
50 1.4 0 
50A5 .80 
5085 .72 
50L6GT .60 
50X66T 
53 .96 

.65 
57 .72 
58 .72 
70L7 1.15 
71A 
75 .60 
76 .60 
77 .60 
78 .60 
79 .96 
80 .45 
81 1.40 
82 .96 
83 .80 
832 1.15 
84 
85 .80 

117L7GT . 1.15 
1 I7P7GT 1.40 
117Z3 . .65 
117Z6GT . .85 
VR/90 .96 
VR/I05 .96 
VR/150 .96 
9001 .80 
F M 1000 1.15 
HY-117 1.15 

SPEAKERS f 
4" PM Speaker..... $ I .25 
5" PM Speaker 1.25 
6" PM Sneaker 1.98 

SPECIAL! 
VOLUME 

CONTROL 
1/2 meg with switch. 

3 for 994 

TERMS: 25% with Order - 
Balance C.O.D. -F.O.B. Chicago 

Prices Subject to Change 
Without Notice 

1 Minimum Order $2.00 

FRANKLIN -ELLIS CO. 
1313 West RaCndoa9ph7Stet 'A 
Dept. 
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BUY WHILE YOU CAN SAVE 
20to28MCFM RECEIVER 
BC -603 for !I 
toned to 111 ml' t. r -uni t -o »x 
modification; superhet, 13.1!1 r. '_eis 
squelch; l(1 pushbuttons h 

manual tuning. Makes fine 1 i' 
meter converter or I.F. strü. 
for 88 to 105 Mc wide-band 
FM; with all tubes, speaker, 
case, diagram. FREE CON- 
VERSION INSTRUCTIONS 
for 58 to 108 Mc FM; also 
easy change to 115v AC. 
Complete conversion costs 
less than $7 to build. 
Used, good, with dynamotor 
Without dynamotor.. . 

515.95 
12.95 

20 to 28 FM 
TRANSMITTER 

BC -604 
for II meters; can 
be operated on 10 
meters by use of 
proper xtal; 10- 
channel push- 
button xtal con- 
trolled; with all 
tubes, meter, dia- 
gram, case and 
covers; less xtals; 

Used, good, with dynamotor . . ... 514.95 
Without dynamotor 11.95 
COMBINATION OFFER: BC -603 & R( -604 
with dyn.... $29.95. I3(' -1103 & l3C -604 without 
.1ynamotors. 523.95 

t of 80 stale in drawer for R(' -604 (when 
!wilt with It(' -but t. $12.95 

PACK AGAIN ! ! 

EE -8 TELEPHONE $4.95 

stol', ringer, e te. ut 

case. Fine for garage 
extension, farm 
phones, warehouses, 
etc. For magneto or 
common battery lines. 
EACH PHONE 
TESTED BEFORE 
SHIPMENT. 
l'.ed fair 

good 
54.95 
9.95 

TUNING UNIT 
from Ilor.ie- Talkie. Ideal 
basis for building midget 1- 

tube 1 -watt xrntr; contains 
141) mod var. cond., ant, 
coil, tank coil, 2 -xtal socket 
& term. block; in case :37H'x- 
2't4'x1 I4'. 

I l'1RIt'T \'PALS: '2, !I or 10_. 50.79 
Uuy otherfreq... . .49 
WVÌTII \'PALS: Each unit has 2 xtals 455 be 
apart; numbers in parent heis show frogs. of staff : 

I (30117 -34651.. $1.95 5 (.3525 -395(1). $2.50 
!;is i- 42x0).. 1.50 .9 (3653 -411()). 2.50 

:; I:39!15- 44511).. 2.50 l() (3735 -419)) 1.95 
-t 4x45- 5:31Nó.. 1.95 ¡1I (47x() -5235x! 1.5C 

í551R1- 59551.. 1.95 .12 (50:3e0 -54..J, 1.50 
6 (iisstl- 6:335Y.. 1.50 .1:3 (53115 -57601 1.50 

13-4a-3001.. 1.95 
t' t of 1:1 units with 26 ands, $19.95 

ARE YOU CONFUSED? LET US HELP YOU 
1 'r..ss- reference tube list- compare, 1 rn. \ I 

numbers to conunercial types 50.50 
.Schematic diagrams for S('R274N: '.111'1.1; 
l'It269G (BC433G radio compass); SCIt:22; 

It"l'7 /APN -1; 1tA34; BC61I Handi -Talkie; 13('- 
6,,9; 13('603 or BC683; BC)RN or RCfix4; It'l'- 
I!I ARC -4; Super -Pro, Army types BC779, 1d'- 
Ì!11, ßC1004. Each type $0.65 

VIBRATOR POWER 
SUPPLY PE -157 

op,rates from by wet 
cell hoot included. 
which fits inside. Out- 
put: 1.4v at 500 ma A 
125vat5))maor1.4vat 
3511 ma & 60v at 15 Ilia 
Case 6'z1ì xll %' con- 
tains 4' speaker, vibra- 
tor, bat. compartment, 
xfmrs, diagram, etc; 
I.IKE NEW, w, cable 
k plug ...56.95 

INTERPHONE AMPLIFIER BC -347 aircraft 
type. Input: 2110 ohm to single or push -pull grid; 
output: '200 ohm from single or push -pull plate. 
complete with 6F8G tube, 2 hi- fidelity ouncer 

I 
Him IAN, in ease 2r1'x4'xil'. 
:RANI) K1: \\, orig. cartons 52.95 

TERMS: Check with order, or 25% deposit on 
C. O. D.'s. Postage extra. FREE LIST 

ELECTRONIC SUPPLIES 
317 -R East 2nd St. Tulsa 3, Oklahoma 

156 

+2C 

IC 

C 

COLUMBIA LP MICROGROOVE 
RECORDING CHARACTERISTIC 

100 I K 

FREQUENCY IN CYCLES PER SECOND 

Fig. 3. Frequency characteristic of the Columbia long -playing (LP) Microgroove records. 

Referring to the family of curves in 
Fig. 2, the total force is plotted against 
frequency. Curve 1 is an idealized 
condition for pickup characteristics in- 
tended foi' use on records with stand- 
ard groove dimensions. In the region 
below turnover, the principal force is 

-C x, at Fr the forces are resistive only, 

and at F" the system is essentially 
mass controlled. Theoretically, with 
a record that includes unusually heavy 
bass passages, Curve 2 would be desir- 
able with F, moved downward and the 
stiffness reduced. With Microgroove 
recordings the maximum displacement 
at low frequencies is lowered, while it 
becomes possible to maintain the max- 
imum high frequency excursion so that 
it is relatively larger with respect to 
the low frequency amplitude. This 
makes it practical to design the me- 
chanical characteristics of the pickup 
in accordance with Curve 3, moving Fr 
in an upward direction and favoring 
the high frequency end of the spec- 
trum. When large amounts of equal- 
ization (diameter plus high frequency 
pre -emphasis) are introduced, the 
curve is effectively modified to appear 
as shown by Curve 4. However, at low 
frequencies the magnitudes of the ab- 
solute values of this curve are lowered 
so that the low frequency end is actu- 
ally lower than the curve indicated as 

100. 

ideal for standard records. Designing 
in accordance with these considera- 
tions makes it possible to produce a 
pickup for reproducing Microgroove 
records that has appreciable advan- 
tages over the mechanical design used 
for standard groove dimensions. 

The unit load on the stylus and rec- 
ord material with Microgroove rec- 
ords with a .001 stylus at five grams 
tracking pressure has been shown to 
be comparable to the load with con- 
ventional reproducers at one ounce of 
tracking pressure. This means that 
conditions for wear of the stylus and 
the record may be assumed to be 
closely similar. Exhaustive investiga- 
tions with conventional reproducers 
have shown that metal tips wear rap- 
idly even on vinyl pressings, and that 
sapphire styli are only moderately su- 
perior in this respect. Surface dirt 
makes the vinyl record a lapping me- 
dium. The wear from a shellac disc 
is very much like grinding with a 
coarse stone whereas the wear from a 
vinyl disc is more like lapping with 
a fine stone. It is to be expected, and 
is demonstrated by test, that any 
stylus under given conditions will wear 
much longer on vinyl records than on 
shellac pressings. The softer materials 
such as osmium and sapphire do wear 
down, however. even on vinyl records. 
It must be borne in mind that the 
hardness scale is by no means linear, 

Table 1. Specifications covering Columbia's LP Microgroove records. Tolerances 
indicate careful control of manufacturing processes to insure consistent results. 

10" Record 12" Record 

Diameter 
Thickness 
Center hole 
Concentricity 

First record groove 
diameter 
Minimum inside diameter 
Eccentric groove diameter 
Eccentric groove run -out 

Speed 

Included angle 
Tip Radius 
Width at top 

.075" _ .010" 
.286" + .001" - .002" 
Run -out not to exceed 

.010" 

9V2" .020" 
434" 
4716" 
.250" .015" 
Shape same as music 
grooves 
33' 3 r.p.m. 

87° 3° 
Under .0002" 
.0027" to .002" 

Groove 

1174" 132" 

.075" .010" 

.286" + .001" - 002" 
Run -out not to exceed 
.010" 

.020" a;,tñ 
' 

4716" 
.250" x .015" 
Shape same as must 
grooves 
33!;¡ r.p.m. 

Shape 
87° 3° 
Under .0002" 
.0027" to .003" 
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Microgroove Recordings 
(Continued from page 41) 

reproducer heads requires the use of 
very little damping, hence the damping 
force in well designed pickups will al- 
ways be small. In the case of Micro- 
groove recordings the force required 
to accelerate the mass of the stylus 
will be the largest involved because so 
large a percentage of the energy ap- 
pears at high frequencies. 

For a sine wave the instantaneous 
displacement is equal to x sin wt, 
where w = 271-f and t = time. It fol- 
lows then that: 

3 

d- w = w cos wt, and dt = -- sin wt 

It is clear that any terms containing 
w' become relatively very large at high 
frequencies. This is the principal force 
to consider in Microgroove recordings 
and states the reason that the repro- 
ducer should be designed to favor the 
high frequencies. In practice, the de- 
sign procedure is to reduce the mass 
and increase the stiffness of the sus- 
pension. 

In any pickup design the mechanical 
characteristics will be such that at 
some frequency the reactive forces 
will cancel out and the only remaining 
component will be resistive. It is im- 
portant that this frequency be so se- 
lected that the absolute magnitude of 
the sum of the forces is equal for fre- 
quencies below turnover and for the 
highest frequency to be reproduced. 
This again refers to the fact that the 
total forces acting on the stylus tip 
must never exceed the tracking pres- 
sure, which in the Microgroove case 
is assumed to be five grams. The lat- 
eral force is applied to the stylus by 
means of an inclined plane (the groove 
wall) at an angle that may be as- 
sumed to be 45 degrees. Hence, if the 
total forces exceeded the tracking 
pressure, the needle would be thrown 
out of the groove. 

(A) Diagrammatic view of conventional 
needle in record groove. (B) Conventional 
point. (C) Microgroove needle in record 
groove, and (D) Microgroove needle point. 

(B) 

October, 1948 

We're GILD /NG the LILY! 

the NEW, IMPROVED Model 7 -B -I, 
engineered to meet YOUR needs! 

Carefully engineered, and manufactured of the finest ma- 

terials, the ESPEY Model 7 -B- I is specifically designed to 

meet the most exacting requirements for a replacement 

chassis, and will lend itzelf to any type of installation. This 

model is drift -compensated, AM /FM, with IO tubes plus 

rectifier. Supplied complete, ready to operate. 

Send to DEPT. A -1O TODAY for FREE LITERATURE 

"ESTABLISHED- 1928" 

EASY TO LEARN CODE 
It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to 
Speed range 5 

messages 
40 

on subjects. 
ys ready-no QRM. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher lit- 
erally takes the place of an operator - linstructor a n d enables anyone to 
earn and master code without fur- 
ther assistance. Thousands of successful operators have acquired the code" with the Instructograph , ystem. Frite today for convenient rental and purchase plans 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 

BARGAIN 
CATALOG 

RADIO 
PARTS 

BUYERS SYNDICATE 
30 TAYLOR ST., SPRINGFIELD 3, MASS. 
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Fig. 3. (A) Current through and (B) volt- 
age across perfect inductance. (C) Volt- 
age across the finite resistance of an ac- 
tual coil. (D) Combination of (B) and (C) 
gives required voltage across a real coil 
to provide a saw -tooth current waveform. 

a dual role. One function performed 
is simply that of matching the am- 
plifier to the low impedance of the 
yoke coils, while the other consists of 
tapping off a portion of the tremen- 
dous voltage induced during the 
retrace interval, with rectification ac- 
complished by the 1B3GT and the 1200 
iq fd. condenser in its filament circuit. 
Finally, the 6X5GT is inserted to damp 
out the transient oscillations created 
by discontinuities in the waveform. 
The tube is connected to conduct when 
current increases and consequently no 
lengthening of the retrace time is sus- 
tained. Although a factory -built re- 
ceiver would probably use a heavier 
tube, careful investigation has vindi- 
cated the 6X5GT as completely satis- 
factory for this application, thus 
eliminating an extra filament winding. 

Since the vertical section has to pro- 
duce a deflection current and nothing 
more, its design is a simplification of 
the procedures just discussed and the 
reader may analyze the circuit at his 
leisure. 

So far we have learned that the 
clamor for large picture size is cur- 
rently making electromagnetic deflec- 
tion almost standard for kinescopes, 
causing sweep circuits for both kit 
and factory -built receivers to be es- 
sentially alike. The i.f. section, how- 
ever, gives us a totally different 
situation. For one thing, the i.f. chan- 
nel in this particular kit has remained 
unchanged in form since its inception 
for the seven inch tube over a year 
ago. It also is completely different 
from i.f. systems appearing in many 
factory sets where staggered tuning or 
judiciously coupled stages are feasible. 
Notable success has been achieved 
with a double- tuned, trap -coupled in- 
novation that allows the builder to 
perform i.f. alignment by visual and 
auditory observation. Examination of 
either Fig. 1 or 2 will reveal that an 
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RATE 
GENERATORS 
Elinco PM -2 

2.0 v. DC per 100 rpm. 
Use to 2000 rpm. Stock 
S SD -53. Price $7.50 ea. 

ELI NCO F -16. 2 Phase AC. 1.3 v AC per 100 
rpm. 60 cy. output at 1800 rpm. Stock aSD- 
193. Price $12.50 ea. 

Phase Shift Capacitor -4 stator single 
rotor 0 -360° phase shift. 
Stock 8 SD -114. Price $4.75 ea. 

Remote Position 
Indicating System 

6 -12 V. 60 cycles 5 inch indicator with 0 to 
360° dial. Heavy duty transmitter. Stock 
N SD -115. Price $9.95 per system. 

DC MOTORS 

Synchron 10 RPM Timing Motor -24 V. 
Hanson Mfg. Co. Stock fif SD -110. 
Price $3.75 each. 
Westinghouse -1171391. 27 V 6.5 amps. 
series. Fan cooled. 3' diam. 4%" lg., rj¢ H.P. 
Cont. duty. Stock S SD -156. Price $6.75 each 
Constant Speed DC Motor -G.E. 5BA25- 
MJ24. 24V DC 7100 rpm. RC noise filter. 
Stock M SD -100. Price $8.50 ea. 

G.E. 10 RPM MO- 
TOR. 5BALOFJ12 

ail" 
24 V. DC. 40 lb /in 
torque. 1.1 amps. 
REVERSIBLE. 
Stock 8 SD -17. 
Price $8.75 each. 

410 
Blower Assembly MX- 
215/APG 28 V. DC. 1/ 
100 h.p. motor. John Oster 
C- 2P -1L. L -R Ai2 blower. 
7000 rpm. 20 c.f.m. Stock 
8 SD -202. Price $3.75 ea. 

SWEEP GENERATOR 

it.CAPACITOR 

Hi -speed bearings. Split stat- 
or. Silver plated co-axial type. 
5 -10 mmf. Stock 8 SD -167. 

Price $2.75 each 

28V. DC 

DELCO CONSTANT 
SPEED MOTOR 

A -7155 
1/30 hp. 3600 rpm. Cont. duty. 2 %" diam. x 
51¢" Ig. N" shaft extension, sa_" diam. 4 hole 
base mounting. Stock Si SD -94. Price $6.50 
each. 

SPERRY PHASE ADAPTOR -661102. 115 
volts 400 cy. Used for operating 3 phase 
equipment from single phase source. Stock 
rtSD -194. Price $6.75 each. 

Rad o Compass Loop LP- 21 -LM. Stock 
Si D -99. Price $9.50 each net. 

Aircraft Amplidynes -G.E. 5AM31 NJ1SA 
Input 27 V. DC @ 44 amps. Output 60 v. DC 8 
8.8 amps. 530 watts, 10 min. duty. Air cooled. 
Stock Sr SD-111. Price $14.50 each. 
G.E. 5AM31NJ9A- similar to above. Stock 
t SD -196. Price $14.50 each. 

110 RPM MOTOR 
G.E. 5BA10J18D. 27 V. ® 0.7 amps. 1 os./ 
ft. torque. 1%° diam. x 3N" lg. Operates on 
AC or DC. Stock 8 SD -98 

duced tiu cycles. Stor. 
each. 

Include 15e 
for P.P. 

and handling 
Price 

$2.95 ea. net 

SELSYN 

SPECIAL 

W.E. ES- 5950 -12. 
Size 5. 115v. 400 
cycles. Use on re- 

SD -182. Price $3.75 

UPDYNAMOTORS 

D -101. 27 v. DC in © 1.6 
amps. DC output 285 v. 
(4).060 amps. Stock ti SD- . 

187. Price $1.50 each. DM -40A. 14 v. DC in 
® 3.4 amps. DC output 172 v. ®.138 amps. 
Stock Ili SD -188. Price $3.25 each. 

Delco PM Motor - 
5068571 

Alnico field. 27 v. DC. 
10,000 rpm. 1' x 1" x 2' Ig. 
0.125 diam. shaft. 9141' 1g. 

Stock ;8 SD -1:51. Price $3.75 each. 

TW X-PAT. 199 

¡IV fi o 

aT 4 
Open account shipments Write for complete listing, to rated concerns. 

or roll .ARmory 4 -3366 All prices F.O.B. Patersei 

4 Godwin Ave. PRODUCTS CO. 
Incorporated 

Surplus Divisio 

ANTENNAS 
TELEVISION - FM 

Highest Quality - Lowest Prices 
WRITE FOR FREE CATALOG, TECHNICAL IN- 
FORMATION AND DEALER NET PRICE LIST. 

THE NATIONAL TELEVISION COMPANY 
1155 Neilson Ave. FAR ROCKAWAY. N. Y. 

RADIO 
Technician and Radio Service Courses 

FM and TELEVISION 
American Radio Institute 

101 West 63rd Sf., New York 23, N. Y. 
Approved Under GI Bill of Rights 

Licensed by New York State 

Paterson, N. J. 

* POLICALARM 
F. M. RADIO 

RECEIVER 

$3995 
Excise tax included. 
F.O.B. Indianapolis 

$10 cash, rest C.O.D. 
Slightly higher west 

of Rockies. 

TUNES 152 -162 MEGACYCLES 
6 -tube superheterodyne, ready to operate. Veneer 
cabinet 91/2 x 61/4 x 51/4 deep, wt. 6 lbs. Schematic 
inside back cover, warranty outside. 2 stages high 
gain 10.7 megacycle I. F.'s. Guaranteed reception 
from local F.M. transmitters- with attached antenna 
-police, cabs, others. Ready to plug in and use. 
115 volts, A.C. -D.C. Power consumed 28 watts. 
SOME CHOICE DEALERSHIPS OPEN . . . WRITE 

RADIO APPARATUS CO.. 
729 N. BANCROFT ST. INDIANAPOLIS 1, IND.. 
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"America's Best Buy" 
12-24 VOLT TRANSFORMER 

Just the transformer for the filaments of ARC 
transmitters and receivers or other surplus equip- 
ment. Strap mounting. 110 Volt 60 Cycle Primary. 
Secondary has two 12% Volt 23 Amp. windings. 
Can be paralleled to give 12% Volts at 5 Amps., 
or series to produce 24 Volts at 2% Amps. 

SPECIAL $2.95 
CRYSTAL PHONOGRAPH 

CARTRIDGE 
L72 -A High output crystal cartridge. The 
best for all aroudd replacement use. While 
they last. 

$1.49 Each. 10 for $13.00 

SUPER -BUY 
100 1/4 -WATT RESISTORS 39¢ 
No kidding. 100 assorted 3 -watt carbon resistors 
from 10 ohm to 10 Megohm for only 39c. These resistors are NOT color coded, so use your ohm- meter and save plenty. 

PHONO AMPLIFIER 

$2.49 
With Tube 

1 tube, AC-DC phono amp. 
with 117L7 tube. Good tone 
and volume for small phono- 
graphs. Only $2.49 

'HU..U. OSCILLATOR with tube. Similar to 
he phono amp but an oscillator with a tuning 

range from 550 to 800 KC. Priced with 117L7 
ube at only $3.95. Not kits but assembled and 

tested units. 
78 RPM standard Phono Motor $2.79 
Crystal Phonograph pick -up arm 1.98 

SPECIALS 
50L6 Output Transformers 10 for $3.90 
AC -DC Chokes, 300 Ohms 10 for 3.90 
40 MA, 6.3 V. Power transformer 1.89 
25 Assorted Knurl type Knobs .98 
Antenna Loops, Assorted sizes ....4 for .98 

TUBULAR ELECTROLYTICS 
Fresh Stock. Fully Guaranteed 

Capacity W.V. Each per 10 100 
25 mfd 25V $0.17 $1.59 $14.95 
50 mfd 50V .21 1.79 16.95 

100 mfd 50V .24 2.29 19.98 
20 mfd. 150V .21 1.89 17.95 
30 mfd 150V .22 1.95 18.95 
40 mfd 150V .23 2.04 19.74 
50 mfd 150V .24 2.14 20.45 

20-20 mfd 150V .29 2.49 22.98 
30-20 mfd 150V .32 2.95 25.98 
40-20 mfd 150V .36 3.25 29.95 
50-30 mfd 150V .39 3.49 32.98 

8 mfd 450V .21 1.99 19.50 
8-8 mfd 450V .42 3.98 35.76 

16 mfd 450V .39 3.74 33.78 

BY -PASS CONDENSERS 
01 600V $0.06 $0.55 $ 4.60 

02 600V ' .06 .55 4.75 
05. 600V .06 .55 4.95 
1 600V .07 .65 5.49 

.25 600V .11 .98 8.95 

.006 1700V .14 1.25 9.95 
007 1700V .14 1.25 9.95 
01 1700V .15 1.30 10.20 

'02 . 1700V .16 1.40 10.95 
An assortment of 50 of the above By -pass condensers. Fine 
value for the small shop or experimenter, only $2.98 

® 

Postage 
Write for 

POTTER 
1314 McGee 

CRYSTALS 98c each 
Your frequency plus or minus 10 KC 

80 Meter, 3500- 4000KC 
40 Meter, 7000- 7300KC 

for multiplying into 
20 Meter, 7300 -7425KC 
10 Meter, 7300 -7425KC 

2%z Meter, 8000- 8222KC 

extra 20% deposit on COD. 
latest bargain list featuring 

"America's Best Buys." ' 

RADIO CO. 
St., Kansas City 6, Mo. 
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inductance resonates with interelec- 
trode and stray capacities in both the 
plate and grid circuits, with severe 
damping present to attain wide band - 
pass. In the second video i.f. trans- 
former (Fig. 2) a tunable resonant 
circuit traps frequencies immediately 
surrounding 21.9 mc. and conveys them 
to the audio stages, while another trap 
in the third video transformer is set 
for 27.4 mc. The two preceding sen- 
tences explain the term "double- tuned, 
trap -coupled," features that accept 
wanted frequencies and reject the un- 
desired ones of adjacent channels. 
Although large damping resistors di- 
minish gain, the three i.f. stages defi- 
nitely provide all the amplification a 
receiver needs, and generally speak- 
ing, the factor limiting reception is 
geography rather than receiver sensi- 
tivity. 

Detection and video amplification 
are effected in a conventional manner. 
Positive signals derived from the cath- 
ode of the diode excite a single stage 
of power amplification characterized 
by peaking coils in its input and out- 
put circuits. 

Considerable design latitude is avail- 
able to the engineer when he tackles 
the sync limiter- separator. Probably 
this fact exists because the problem is 
still one of television's weak links, and 
until the appearance of a new tech- 
nique that can really suppress inter- 
ference effectively, we can expect to 
find extensive variety in these circuits. 
Nevertheless, they will all seek to per- 
form the identical function of first 
responding exclusively to the synchro- 
nizing pulses, then transferring the 
narrow pips to the horizontal oscil- 
lator and the serrated pulses to the 
vertical oscillator. 

Several interesting comments can be 
made about the audio channel. For 

one thing, a ratio detector is best 
suited for a kit because it is easy to 
adjust. Low output relative to other 
FM detectors is quite unimportant be- 
cause amplification can be readily ac- 
complished. But in this connection 
note the somewhat unusual proce- 
dure of using a high gain duo -triode 
ahead of the power tube. This gain 
could have been furnished just as ade- 
quately by the customary method of 
another i.f. stage. Thé 6SL7, however, 
dispenses with tuning an extra i.f. can, 
certainly a desirable simplification for 
a home -assembled receiver. 

There remains only the r.f. unit to 
consider, and the situation here is of 
particular interest because of the cru- 
cial importance the tuner bears to the 
entire receiver. In short, a slipshod 
r.f. unit can nullify completely what 
might otherwise be a well- designed 
set. Clarity may be impaired, contrast 
may be reduced, frequency drift can 
necessitate periodic adjustment and 
image rejection, already inherently 
low, may be lowered still further. But 
most important of all, the picture may 
be badly marred by the incessant pres- 
ence of "noise" and "snow." 

For the uninitiated, "snow" is an 
advanced case of "noise," and both are 
marked by the impression of small 
dots swarming chaotically in all direc- 
tions. Unfortunately, even the most 
expensive instruments are plagued 
somewhat by this defect. Since the 
occurrence is related to the signal -to- 
noise ratio in the output of the con- 
verter (the converter, to be sure, is 
the chief source of noise in any re- 
ceiver), gain becomes secondary to the 
task of obtaining a high signal -to -noise 
ratio. Naturally, the problem is a 
formidable one justifying the full time 
of entire engineering staffs. And not 
to be overlooked is the vexing matter 

Top chassis view of the completed television receiver. 
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SOMETHING NEW IN TV ANTENNAS! 
an exclusive VERTROD application 

BRINGS TV INDOOR ANTENNA OUTDOORS! 
Mount on outside of any window of either an apartment 
or private house. and project no more than 13 inches for 
excellent TV - hM -.A\1 reception! 
Hake simple. low cost. highly efficient installations (no 
more indoor antennas with attendant disadxanlages!) 
Increase TV and I'M ,ales, take the headaches out of 
installation and servicing! 

VER TROD TV Rod All -Channel Television -FM -AM Antennas *(pat. 
pend.) have patented adjust- 
able base allowing 180 degree 
rotation in horizontal or ver- 
tical planes. 

*Not intended to replace roof an- 
tennas, but are superior to indoor - 
type antennas and are recommend- 
ed accordingly. 

MOUNTS ANYWHERE! No poles, no hanging wires! 

SPECIAL TO ANTENNA USERS ! 

Y"u :ire invited lu order ONE Verlrad TV H"d Aoleunu to prove its 
sensational advantages to your own complete .sati.sfaction..VA).N l'.Y BACK 
GUARANTEE. 

Model 106 for TV -PSI -$3.27 
Model 108 for TV-E M -.4 S1- .$3.57 

Enclose cheek with order. and please mention name of your jobber. 
NOW- ADDRESS YOUR ORDER TO 

DEPT. N -108 

11 PARK PLACE 

NEW YORK 7, N.Y. 

REVOLUTIONARY SOLDERING IRON 

I:11i,t Soldetron 
Tr. Mark Reg., Pat. Pend. 

For Easier, Better Soldering -on Any Job! 
Weighs only 3 ors., yet can do the job of a 200 watt iron. 

Heats up in 20 seconds from a cold start; saves time. 
F°rrer`i -ontrol; permits soldering without fatigue. 

Ready for attoehmen 
and operation on 110 

A.C., 50 -60 cycles, 
through transformer 
supplied with iron, or 
6 -8 volt A. C. or D. C. withou, 
transformer (from an automobile 
battery). 
Overall size 91/4"xr s 16' 
approx. 4 lbs. 

ship. wt 

Ideal for fine precision work in "hard -to- reach" paces. 
Readily interchangeable tip- heads; no cleaning or filing 
Retains heat with switch off up to 1 minute; efficient. 
Bakelite handle, cork covering, for comfortable cool grip. 

PRICE: including transformer and Tip-Head !'A", $13.95 
5% higher west of Mississippi; fair traded. 

Ask your distributor, or for further information write o: 
TRANSVISION, INC. DEPT. RN NEW ROCHELLE, N. Y. 

In Calif.: Transvision of Cal., 8572 Santo Monica Blvd., Hollywood 46 

Urtobtr, 1!1111 

Will Save You 

SPACE TIME 

TEMPERS 

SIZE OF UNIT: 

27/e" wide 
21/4" deep 
5" front to back 

Ample drawer depth permits storage 
of reasonably large parts. 

Build Your Small Parts Cabinet To Fit Your 
Space ... Add any number of units as needed! 

All Steel Construction 

Compact Easy to Assemble 

Unit Rigidly Interlocks with Others at Top, Bottom and Sides 

Holder for Contents Identification 

Attractively Lithographed in Two -Tone Green 

A NEW LOW PRICE IN PARTS CABINETS 

Net Price - Single Unit 40¢ 

Net Price in Lots of I O or More - 371/20 

I0- Drawer Cabinet $3.75 

Rated Jobbers, Manufacturers and Quantity Buyers 

Write for Quantity Discounts 

JOBBERS ... This is the hottest, fastest selling item to hit 
the market in years - some excellent territories still open - 

write immediately. 

Available reta il through radio shops; 

wholesale through jobbers - or write 

direct for nearest supplier. 

CINCINNATI VENTILATING CO., Inc. 
Covington, Kentucky 
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It's hallicrafters for TELEVISION 
It's HARRISON for hallicrafters! 

THE BEST TV VALUES 
Sharp, stable pictures with sparkling contrast! 

Simple push -button tuning -a cinch for the small fry' 
Covers every television channel! 

Newest, improved circuit designs with high- efficiency 
tubes! 

Factory distribution means greater value at lowest price 

90 -day free service warranty! 
Complete with all tube: -ready to envoy. 

PROJECTION 

New Hallicrafters television system 
brings you BIG 16'x12' picture. 
The ultimate in picture size and 
quality for the discriminating TV 
fan. In period style mahogany fin- 
ish console. Model T -68 $695.00 
Less cabinet, for custom installations. 
Model T -60 $595.00 

10 INCH 

New A top quality receiver with a 
picture size to accommodate larger 
gatherings. 22 tubes plus three recti- 
fiers. In rich ebony table model plastic 
cabinet, at an amazingly low price. 
Model T -61 $279.50 
In hand -rubbed mahogany finish cab- 
inet. Model T -67 $295.00 

Mode' T -54 $169" 

7 INCH 
This low -cost, high performance sel 
places television enjoyment within the 
reach of all. 19 tubes plus three recti- 
fiers! Smartly styled "airodized" steel 
cabinet finished in rich silver gray. 
Model T -54 $169.50 
In hand- rubbed blonde or mahog- 
any finished wood cabinet. Model 
T -505 $179.50 

ARRISON RADIO CORPORATION 

10 WEST BROADWAY, NEW YORK 7, N. Ye 

PLEASE SEND ME: 

Hallicrafters TV Model right away. Herds my. $10.00 deposit -balance C.O.D. 
More information about Hallicrafters Television. 
Catalog of Hallicrafters amateur receivers and transmitters. 
Future issues of the HARRISON HAM -A -LOG -the paper for Hams. News of latest items, bargain offers, etc. My 

call is 

Name 

LCity 
Address 

Zone State 

SHOOTS TROUBLE 

FASTER! 

PRICE 

$9.95 
at distributor 
or postpaid. 

direct. Sorry. 
no COD's. 

Ohioans add 
3% State 
Sales Tax 

MAKES MORE 
MONEY FOR YOU 

ON JOB OR AT 
SERVICE BENCH! 

25 WATT 
P.P 6L6 HI Gain 

AMPLIFIER KIT 
A wonderful buyl Mace 
up an amplifier worth 
$50 to you. Powerful 
enough for auditoriums 
seating 1500 people. 
Separately controlled 
Mike & Phono input 
All parts in- 
cluding drillel 
chassis, hard- 
ware, solder. 
circuit dia - 
gram ere. 

r s 

' PHONO OSCILLATOR 
2 TUBE KIT 

I If you know value, 
I this Is it! Orders come 

.1 

! , from Maine to Miami, Ex. 

Sandy Hook to . San Ei 

Francisco. Hi 
gain with microphone 
jack and all 
parts in- 
cluding 
tubes. 
am= ma am me N. mi.¡:? 

s gnaleite 
MULTI -FREQUENCY GENERATOR 

In radio service work, time means money. Locate 
trouble faster, handle a much greater volume of 
work with the SIGNALETTE. As a trouble shooting 
tool, SIGNALETTE has no equal. Merely plug in 
any 110 V. AC -DC line, start at speaker end of 
circuit and trace back, stage by stage, listening in 
set's speaker. Generates RF. IF and AUDIO Fre- 
quencies. 2500 cycles to 20 Megacycles. Also used 
for Checks on Sensitivity. Gain, Peaking, Shield- 
ing, Tube testing. Wt. 13 oz. Fits pocket or tool 
kit. See at your dist. or order direct. 

ell»e rd 
DEPT. N, 1125 BANK STREET 

CINCINNATI 14, OHIO 
QUALIFIED JOBBERS WRITE, WIRE 

FOR DETAILS. 

Instrument 
Laboratory, Inc. 
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I POWER 
FILAMENT I TRANSFORMER 

RANSFORMER I Excellent for ARC /S ` 
.1 hot item -- or 274N; 807 power :EE': 

bargain priced supply. 1500vC.T., !' 
. 6.3v s:r. 150 ma, 6.3v 2.5a, 115v, 50 -60 

.5 pri. 7000 6.3v 1.68, 

: ?: volt insola - Suss; 115v 
:` tion Y /Q0 . 0-60c pri. 

?i UNIVERSAL TROU6LE SHOOTER -Locates every 
service trouble. Does everything and guaranteed to 

i do everything we say it will . . Aligns padder. ., 
:i Locates dead spots, weak spots, defective parts. ., 

Checks gain. All parts including case. 
test leads, plug. 2 % xfix3 ". 

PRICES NET F.O.S. OUR PLAVT 

Write for 
FREE data, err- 

:* cuits designed by 
ROOT. G. 

HERZOG 

#395 

Oniversuf5eneral co, 

of mechanical layout, a problem that 
is aggravated by the high frequencies 
of television. Hence, by paying for 
rigorously designed r.f. units, and by 
alloting the manufacture of the unit 
to a sub- contractor, many kit manu- 
facturers succeed in reducing noise to 
negligible proportions. 

Certainly this discussion of design 
trends would be incomplete if we 
failed to mention the fundamentals of 
layout and similar considerations, like 
shielding the 6BG6G. We are also 
given an excellent example of how 
public opinion will make its power felt, 
as it was consumer reaction that rele- 
gated the "hold" controls to the rear 
of the chassis, leaving the front of the 
finished model as simple as possible. 

The most imperative matter, of 
course, concerns space. Cramped cor- 
ners and crowded regions are just out 
of the question if the beginner is to 
avoid confusion and if servicing prob- 
lems are to be simplified. By providing 
generous space, incidentally, surpris- 
ingly neat wiring jobs are made pos- 
sible. 

One result of this consideration is 
the slightly increased chassis size of 
the kit compared to the factory prod- 
uct. Nevertheless, attractive cabinet 
design lends a distinctive and profes- 
sional appearance to the kit that 
compares favorably with the f actory- 
produced set. 

All in all, the kit industry has 
unquestionably rendered three note- 
worthy services. First, it has brought 
the enjoyment of television to many - - 

people who otherwise would not have 
been able to afford it. Secondly, the 
use of kits has been a major factor in 
educating a pool of technically trained 
men for the industry. Thirdly, and in 
a humanitarian sense this is the most 
praiseworthy achievement of all, the 
kit has been a valuable source of 
recreational and emotional relief to 
patients in various hospitals. 

EDITOR'S NOTE : Mr. Flomenhoft's article 
intrigued us to the extent that we too, as- 
sembled and studied a 10EL kit in our labs. 
Total time front unpacking to viewing 
WBKB's test pattern was 2.1 hrs. We were- 
n't disappointed. 

-1,3701- 

PREVENT DAMAGE TO 
PARTS 

ANUMBER of pieces of wood cut in 
shapes such as illustrated will hold 

the radio chassis in place safely for 
servicing. 

Some friend with a power tool, if you 
don't have your own, can cut such 
pieces from soft pine wood in short 
order H I. 
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Television Receivers 
(Continued from page 65) 

worth, and Stewart- Warner receivers 
fall within the first category. In the 
General Electric (Models 801 and 802) 
and Stewart- Warner (Models T -711 
and T -712) receivers, there are three 
amplifiers. See Fig. 4. Transformers 
Ti, T,, Ta, and T, are overcoupled and 
heavily loaded with resistance to pro- 
vide approximately a 4 mc. bandpass 
frequency characteristic. A t h i r d 
winding in each transformer functions 
as a trap to attenuate certain unde- 
sirable frequencies. (A complete dis- 
cussion of trap circuits will be found 
in the September, 1948 issue of RADIO 
& TELEVISION NEWS, page 58. It is sug- 
gested that this be read before pro - 
gressing farther.) 

The over -all response of this video 
i.f. system is shown in Fig. 7. The 
curve is approximately 4.0 mc. wide, 
extending from 22.4 mc. to 26.4 mc. 
26.4 mc. is the i.f. value of the video 
carrier and as such receives only 50 
per -cent of the total amplification. 
The video frequencies containing the 
image information then extend from 
this point to 22.4 mc. In this system 
the response between 23.0 mc. and 22.4 
mc. decreases to 50 per -cent, indicat- 
ing reduced amplification for the 
higher video frequencies. 

In working with the i.f. frequencies, 
it is interesting to note that in the in- 
coming signal the video carrier fre- 
quency is below the highest video 
sideband frequency where as in the i.f. 
system, just the reverse is true. The 
reason for this is due to the placement 
of the mixing oscillator frequency 
above the incoming signal. As an il- 
lustration, assume that the receiver is 
tuned to channel 2. For this channel, 
the oscillator frequency is 81.65 mc. 
This combines with the 55.25 mc. volt- 
age of the carrier to produce an i.f. 
value of 26.4 mc. In the same signal, 
the highest .video frequency is 59.25 
mc. and when this mixes with the os- 
cillator voltage the i.f. produced is 
only 22.4 mc. Thus the reversal oc- 
curs in the mixing process because the 
oscillator frequency is above the sig- 
nal frequency. If it had been below 
the signal frequency, no reversal 
would have taken place. However, it 
makes no difference as far as the oper- 
ation of the receiver is concerned. It 
is important only to the serviceman 
when he.has to align the i.f. system. 
If the i.f. response curve, Fig. 7, falls 
down around 22.4 mc., then the higher 
video frequencies will be adversely af- 
fected; if the curve falls down around 
26.4 mc. the lower video frequencies 
will receive less amplification. 

Many novice television servicemen 
make the mistake of attempting to 
judge receiver response by examina- 
tion of a received picture during a 
program. Scenes change too rapidly 
for this method to have any useful 
value. What is needed is a specially 
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Sensational Value! 
NAVY ENTERING 
TYPE INSULATOR 

Porcelain-tlanged bowl with 
Urass rod and fitting and 
aluminum shield. Dimen- 
sion of bowl. 4%" high, 
6%60D at $3.95 
Spare bowl 50e 
hase 

A NATURAL!!! 

iç 

TOM 

THUMB 

CAMERA 

RADIO 

The Ideal Companion for Out- 
door Activities 
A Year Around Must 
Precision Built - Beautifully 
Designed 
Excellent Tone Quality 
Portable Batt. Operated Radio 
Reflex Type Camera 

Oursr,= efz &ES. 

MICROWAVE 
EQUIPMENT 

C\1 echo box with 
Ilare guide, antenna, acees- s lies, and spare. 

HER' $110.00 
Inl'M rotating antenna as- 
sembly, 24" parabola in tur- 
ret -360a scan at 12 RPM- 
DC motor control -motor re- 
versing switch for clockwise 
and counter -clockwise rota- 
tion. 

NEW $75.00 

AUTOMATIC 
AUTO RADIO 

Six Tube Superheterodyne 
3 Gang Condenser 
Powerful Long Distant 
Reception 
Fits All Cars 
Easy Installation 

Only 29.75 
DEALER PRICE 

16 Pictures Less Batteries CAPACITORS 
on Stand- 26.57 Ea. ten 

and #127 V Bath Tub 
Film Dealer Price .55 MFD sóó 

TUBES I 4 MFD 650'VDC. .65 .60 
2 

X 
25 MFD 600 

20 .15 VDC 

ELECTROLYTIC AND PAPER 
MFD 25 VDC 50.15 

50 MFD 25 VDC .15 
150 MED 50 VDC .25 
500 MFD 200 VDC 1.50 

Lots or 
OIL FILLED GE "PYRANOL" ea. ten 
.Ol MFD 1000 VDC GE $.35 0.30 
.05 MFD 600 VDC GE .25 .20 
.05 MFD 1000 VDC GE .35 .30 

.1 MED 500 VDC GE .20 .15 

.1 MFD 7500 VDC GE 1.50 1.35 

.5 MFD 500 VDC GE .35 20 

.5 MFD 1000 VDC GE .35 .30 

.5 MFD 2000 VDC SOLAR .50 .45 
1 MFD 500 VDC GE .30 .25 
2 MFD 600 VDC GE .35 .30 
2 MFD 1000 VDC SOLAR .55 .50 
4 MFD 600 VDC GE .60 .55 
5 MFD 600 VDC GE .60 .55 
6 MED 600 VDC Sprague .65 .60 
8 MFD 600 VDC C -D 80 .75 

10 MFD 600 VDC GE 1.00 .95 
.0008 MED 15000 VDC GE 6.95 6.50 

Lots of 

1824 5 2.50 
2 x 2/879 .75 
387/1291 . .98 
3E29 . 4.95 
3E27 . 8.50 
15E . 1.10 
33 .98 
45 spec. .49 
304 TH . 7.95 
731 . 18.95 

13A . 1.35 
805 4.75 
807 1.20 
813 . 6.95 
815 2.10 
830 B 5.00 
1203A .98 
1616 1.15 
2050 .88 
')006 .49 
C5B . 11.95 
81'69 2.25 
nE73 3.95 
IOTl amperite .39 
381'1 . 2.10 
.,PPl . 1.95 
5BP4 4.95 
5FP7 . 3.45 
1S6G .98 
BAC7W 1.15 
OHS GT .50 
6SH7 . .50 
ßVf.G .88 
fiF6 . .75 
fil.ß . 1.35 
6007 .59 
{s I- .59 

1 2s\- .75 
.60 

5T4 . 1.39 

SPECIALS! 
RC -412 OSCILLOSCOPE 5" 
USED EXCELLENT 

COND. $79.00 
GN -45 'Hand Generator GV. 

3A 500V. 14A. New $4.110. 
Used good condition.$2.95 

Filter choke coil 12HY .09 
amp. 215 ohms DC $1.39 

T -30 throat microphone .20 
P-22 headset high impedance. 

cord and PT. 55 $1.15 

PLUGS 
.1E -26 and PI. -557 on fì7" 

PI-coed $0.49 
55 on 35" cord..... .23 PI. 150 Plug for dynamo- tor socket on Xmiter ßC- 

223 .39 PI. 55 
PL -68 . .09 

SWITCHES 
Microphone switch, wining 

Type. 2 circuit to GND. .50.25 Toggle 3 PDT IOA 250 
Micro switch. roller leaf. 

'65 

Toßggle DPDT 20A 125V 
49 

AC 3 5A- 
1 One pole momentary 

.59 
contact. 

Toggle DPDT 5A 250V 
10A 125V .49 Toggle DPDT 11.5 250V.. .30 

Gang , itch -2 eetion 8 oontt. 2 - shaft .45 

SPECIAL! 
SCR -522 

Famous SCR -522 VHF trans- 
mitter and receiver freq. 
range 100 -156 mcs. f o u r channel push button opera- tion- crystal controlled -less 
cables and dynamotor. 

NEW $49.95 
Used good $34.95 condition 

SPECIAL 

FAMOUS TOM THUMB ATTP 
Recharges its own Dry Batteries 
Operates on Battery -A.C. -D.C. 

LESS BATTERIES 
Four Tube 
Superhet- 
erodyne 

25.95 
DEALER PRICE 

POTENTIOMETER 

MF'GR 
WW 
Treta 
Trefz 
Treta 
Tretz 
Trefz 
Dejur 
Muter 
Dejur 
Dejur 
Dejur 
Dejur 
Dejur 

Helipot 
Ohmite 

Carbon 
AII. B Bra. 

Clarostat 
All. 8 Bra. 
Clarostat 

CAT NO. WATTS PRICE 
ea. ten 

3 $.29 3.24 
3 .30 .25 
4 .26 .21 
4 .28 .23 
4 .30 .25 
4 .80 .75 

10 2.50 2.00 
25 .50 .40 
25 .55 .45 
25 .60 .50 
25 .55 .45 
25 .60 .50 
50 .80 .70 
50 1.00 .85 
5 4.00 3.50 

25 .50 .40 

.00488 

.005810 

.03683 

.14981 

.02581 

.083x1 

.172Z1 

.04881 

.14781 

.032131 

.17881 

.033 

.045 

.079 
Helipot 
Oh mite 

.101 

.152B1 

.2272 

.12581 

.171B 
15081 
12368 

2 

I 
2 
1 

1 

1 

.25 .20 

.25 .20 

.20 .15 

.25 .20 

.25 .20 
.28 .23 
.49 .40 

INSULATORS 
Strain, Rectangular, ceramic. G" long. 

1 "x1 ", glazed 12e each 
12 for $1.20 

Strain. porcelain, 3%" long. Thomas 
#3114 18c each 

30 for $5.40 
Spreader, round, ceramic, glazed. 12" 

long. aft" dia., 1/4" hole through side 
near each end 12c each 

12 for $1.20 
Glass, Pyrex #63, 1" pin hole for 8000 

colt power line 18e each 
8 for $1.20 

SPECIALS! 
Klystron Tube 417 A $ 8.50 
\Iagnatron 2.122 21.95 
Alagnet for magnatron 9.95 
715 A Tithe 16.95 
Vibrator ATR #2410 24VDC Out- 

put 100V. 100W 2.95 
Copper acide rectifier 95VAC, 

25VDIi 4A 7.95 
50 5131l î21a10 VAC Vacuum ca- 

parih'r 4.95 

TERMS: Mail orders promptly filled -all prices F.O.B. Boston, Mass. Send M.O. or check. Ship- ping charges sent C.O.D. Minimum order $5.00. 25% deposit required with all orders. 

SEND FOR OUR COMET 
SALES TRONIC CATALOGUE NOW! 

Inquiries from Dealers, Schools and NOTE OUR NEW ADDRESS 
Industrial Firms Invited 24 TREMONT ST. BOSTON 8, MASS. 
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designed test pattern and such pat- 
terns are transmitted by all stations 
15 minutes to a half -hour before the 
start of each broadcasting period. If 
adjustments must be made with a pic- 
ture on the screen, they should be 
made only when a test pattern is 
available. 

In the video i.f. system of Fig. 4, 
two of the three i.f. stages, V, and V2, 

receive a negative biasing voltage 
from a special bias rectifier V,. 6.3 
volts is applied to the cathode of this 
tube and rectified. Since practically 

no current is drawn by any of the 
controlled grids, the rectified voltage 
developed across C, is constant. The 
required amount of necessary negative 
biasing voltage for the two i.f. stages 
is tapped off by a contrast poten- 
tiometer. The final i.f. stage employs 
cathode bias and is not controlled by 
the contrast potentiometer. 

The serviceman will recognize the 
contrast control as a simple gain con- 
trol network. In sound receivers, a 
comparable control, volume, is usually 
located at the input to the audio am- 

plifier system. In television receivers, 
a much more satisfactory arrange- 
ment is obtained when the contrast 
control varies the gain of the video i.f. 
amplifiers. 

In later production runs of the same 
G.E. models, the negative voltage for 
the contrast control is obtained from 
other points in the circuit. It really 
makes little difference where this volt- 
age is obtained as long as it is steady. 
The trap circuits in this system are 
simple absorption type units. 

Transformer coupling is employed 

MIXER 270 

22.8 
MC 

To 
IST SOUND 

I.F 

CONY TRANS. 

681 

6AG5 
1ST VIDEO 

IF 270 

3 
I 10K 

I 21.25 - - 
I500 

SK = 
+135V. 

TO R.F 
AMPLIFIER 

-_r_1500 =.25 
i ? 

TO PLATE 
OF MIXER 25 

ER 

5.6K 
112K 

IK 

1500 

+135V. 

3.9K 

500 

K = 

MM 

TO 
SOUND hF 

6AGS 

COMPI -FAMP. 
005 

t 
47 

13 2K 

005 

005 

MF 

rt FC 

27K 

500 

-15V 
10K 

CONTRAST 
CONTROL 

379MC TRAP 

MF 00 

-IIIGe 

MMF 

Ca 

22.75MC 

M 

n 527K 

Mm F 

les 

2275MC 

on 

6AG5 
2ND VIDEO 

LE 270 

39 

10K 

50 0 i "T2T 2 
TRA 

+135V 

6AG5 6116 
3RD VIDEO 2ND DET 

IF 270 I 

47K 

TT1500 
I IK y 

100 

135V. 

TO IST 
VIDEO AMP 

Fig. 12. A modified i.f. system found in the smaller RCA television receivers. 
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6V 
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33K 
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-1109 

SAC - 
15T VIDEO 

IF 

f 1 
005 

VIDEO I -F 

47 

005 

005 

IA 
005 

R.FC 

15K 

27K 

205MC'TRAP GAGS 

,{¡I VIDEO I -F 

50 

MMF 
I- 

005 

28MC 

MF 

005 

MF_ 

R.F.C. 

RfC. 
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M 

5 
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K 
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VIDEO GET 

2275MC 

2259 

Fig. 13. The video i.f. system used in Motorola Model VK -101 television sets. 
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Fig. 14. An interesting combination of complex coupling and stagger -tuned 
coupling is shown. This circuit is employed in Industrial Television sets. 
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BRUSH DISPLACEMENT 
Pickup DP -I, NEW $17.50 I 

RM -29A Telephone 
housed in steel cabinet. Uses 
a standard 4' volt Radio "C" 
Battery. Shpg. wt. 16 lb. 

Stook No. B-58814 

TELEPHONES 
%talc°, vs= 04m Pit uate 7eleidoge System 
With these self- contained Army surplus Magneto Ringing Telephones 

You have your choice of the RM -29A housed in a green enameled steel case 
for mounting on desk, wall or post -- or the EE -8 housed in a carrying case 
for either fixed or portable installations. 

You'll find them useful on construction projects, on broadcas: remotes, 
on the farm, at athletic events, in the factory, in your business, and wher- 
ever you need communication. 

No external power required. They operate on standard batteries ottain- 
able in any radio or hardware store. Easy to install -- require only two wires 
or one wire and ground. Two or more units can be used on the name line. 

Every unit has been completely reconditioned and tested and is guaranteed 
to be in excellent condition, ready to operate. 

Price, 
complete with 

handsel and battery 

ehaciaa2 a /e4 -T4ee foesc 

3- CONDUCTOR CABLE 
at less than /a ,tea boot 

525 FOOT ROLLS Only $4 95per roll 
Stock No. C-56111 

Each conductor consists of four 0128 steel 
strands for added strength and three t28 
copper strands for extra conductivity 
and flexibility. Rubber insulation with 
two -ply waterproofed braid covering 
around each conductor. Net wt. 20 lbs. 
A wonderful buy for any telephone or 
inter -communication use requiring 2 
or 3- conductor cable. 

Anticipate your needs on this wire) 
Lay in a stock now. You will never again 

be able to duplicate this value. 

?f/ú& ¡as awe '7a11 $edl(elza oa Su2jrlua Saagalaa 

) 11l Q ID 
STANDARD RADIO 8 ELECTRONIC PRODUCTS CO. 

135 E. Second St. - DAYTON 2, OHIO. - Tel. Fulton 2174 

2uatae 
t*q 

Brood New, Unused 
EE -8's EE -8 

Telephone 
S/5g5 Uses 2 standard 

flashlight cells. 
Shpg. wt. 12 lbs. 

Stock No. 

C -5626 

Price, complete with 

carrying case and handset 

$9.95 
each 

POPULAR at íR cfaualey .C'uuR Puce¢ 
All Brand New in Original Factory Package TL/B 

1B24 $ 2.95 6AK5 $ . 98 417A ... $ 9.80 715B .... $ 9.95 829 S 2.95 
2222 15.00 12GP7....12.50 417E 9.80 717A .96 832A 1.95 
2332 15.95 15E 2.95 GL434A .. 7.95 723A 4.00 841 .69 
2338 15.95 RK -60 ... -69 446A .... .74 723A/ß .. 6.50 WL869B 29.95 
2348 15.95 CRP -72 .. 2.95 450TH ... 19.95 724B 1.95 884 1.70 
2X2A 1.80 VT- 127A.. 2.95 450TL ... 19.95 725A 12.50 954 39 
3A5 .98 VR -150 .. .69 WL530.. 19.95 726A 4.75 957 .49 
3B24 1.95 VT -158A . 4.90 W1.531 .. 19.95 801 .95 1625 .49 
5A P1 2.49 211 .98 705A .... 1.85 804 3.75 1626 .49 

5BP1 1.95 250R 4.95 708A .... 2.00 807 1.19 1629 .29 
5BP4 1.95 388A 4.95 714AY ... 9.80 813 5.95 2051 .49 
5323 15.95 7193 .29 
5329 15.95 Minimt'm Tube Order $2.00 8011.........93 

TERMS - cash with order sr 20% deposit, balance C.O.D. 

All PRICES ARE NET, E.O.B. DAYTON, O. 

OCTOBER SPECIALS 
ARB RECEIVER 195- 9050KC, 28VDC. New - 
Complete $49.50 

BC-224 RECEIVER, 12 V.D.C. Input, Excellent con- 
dition $79.50 

IDEAL MOBILE POWER SUPPLY 
PE237 heavy duty vibrator power supply, 6, 12, 
or 24v input. 525v, 95 ma; 105v, 42 ma; 6.5v, 2 
amp; 6v, 500 ma; 1.3v, 450 ma; small supply 
100v, 17 ma; 1.35 -450 ma with tubes, shock 
mounted -brand new - $29.50 

7 FT. CORD CD 1086 for PE237, GN58 $1.95 

BC -1306 SMALL COMPACT TRANSMITTER 
3800 -6500 kc, 3A4, 2E22, less cover. Can be 
used with PE237, GN58. New $9.95 

K -7 GUN MOUNT ASSEMBLY, ideal mount fo 
beam antenna, cable control. New $5.95 
50 Ft. RG34U with connector. NEW $2.95 
250 Ft. PHOSPHOR BRONZE stranded transmitting 
antenna wire. NEW $3.95 
100 Ft. STEEL MEASURING TAPE. NEW $5.95 
65 Ft. GUY ROPE, pulley ring and snap $0.65 

WESTON MODEL 45 AMMETER, 0 -15 -150 d.c. 
amps. NEW $49.00 
DYNAMIC HEADSET and mike. NEW $1.95 
SCR -522 Trans -Recv. with tubes, U -1 $35.00 
Plugs for SCR -522 N -I. Per set $4.00 

APS -15, 3 cm. Radar Trans. with tubes. $14.95 

Interphone Amplifier BC -709B. Ideal for Aircraft, 
booster for telephones, etc., N -I $4.50 
BC1206A- DETROLA. NEW $4.95 

BC464 TARGET RECEIVER, 5 channel remote 
control, battery case and ant. 68 -73 MC- 
NI $14.95 

BC357J BEACON Receiver, 75 mc, tubes N- 1..$3.45 
G.E. BATTERY CHARGER: Tungar 6RB6817, 12 bat- 
tery, 12 amp; 24 battery, 6 amp. N -I $67.50 
MN26 RADIO COMPASS RECEIVER, tubes 150 -1500 
KC, U -I, $18.95; U -2 $14.95 
SIGNAL BOX KITE, N -I $2.00 

EE -8 TELEPHONE FIELD SETS with handset and 
ringer, N -I, $15.00 ea., $28.00 pr.; U -2, $10.00 
ea., $18.00 pr.; U -3, $7.00 ea., $13.00 pr. 

TUBE SPECIALS 
5BPI ...$1.15 726 $4.95 6L6G ...51.10 
3API ... 2.25 75TL .... 2.50 I2A6 .29 
2X2 .75 5BP4 .... 2.50 4 for . 1.00 
9002 .... .75 717-A ... .69 VRI50 ... .90 

GIBSON GIRL SCR 578B transmitter for send- 
ing disfress signals from boats. Trans., com- 
plete with balloons, hyrogen gens., kite and 
instal. manuals. N -I Export packed $25.00 
Transmitter only, tubes $6.95 

EXTENSION CORDS, PL55 plug incl. N -I $0.49 
HS -30 Ear Plug head set N -I, $0.95; U -I $0.50 
MATCHING TRANSFORMER, HS -30 $0.50 

APN -I ALTIMETER INDICATOR -Basic move- 
ment 0 -I ma, 5 ma shunt, 2700 scale. An excel- 
lent basic G.E. movement for constructing your 
own meters. N -I $1.95 
METER RECTIFIER, full wave midget Selenium, 
10 volts, 30 ma. N -1 $0.29 

PL -55 PLUG, N -I, $0.24; 5 for $1.00 
AN -160 ANTENNA, N -I, 2,000 -6,000 kc; 9 insulator 
and jumpers, 100 ft. long $1.00 
BC733D GLIDEPATH RECEIVER, NEW $9.95 
T -17 MIKE, NEW $1.50; Used $0.75 
SCR -274 Remote tuning head, 3 crank $1.00 

PE -I03A DYNAMOTOR. N -I $12.95 
CD -50IÁ CABLE for PE- 103A- BC654A $1.95 
FRAME MOUNTING BC654A -I03A $4.95 

THROAT MIKE, $0.50; HAND KEY, N -I $0.50 

BC -348 MOUNTING BASE Postpaid $2.50 
BC -348 OUTLET PLUG, Postpaid $0.80 
BC -348 MNTG. BASE and Outlet Plug, Post- 
paid $3.00 

$1.00 TUBE SPECIALS 
872A- 1616- 304TL -21 I; Minimum order: four 
tubes. NEW & CLEAN. 

.25 Mfd. 20,000v G.E. Pyranol Cap. N -I $9.95 
12 In. CERAMIC Insulator, I In. Diam. N- 1 50.25 
12 In. CERAMIC Spacer. N -I $0.20 

PHOTOCON SALES 
1062 North Allen Avenue Pasadena 7, Calif. 

ALLEN BRADLEY E -400 4 pole relay, 10 amps. 600 
V.A.C., contacts, 1 10v-60 cycle coil. N -I $4.95 
T -3' DESK MIKE, N -I, $3.50; U -I $1.95 
3 V. DIAM. SIGNAL BALLOON. N -I $1.50 
AN73, 7' ANT. TELESCOPES to 12 ". N -I $2.50 
U -I $1.50 
AUDIO CHOKE -I Henry 800 ma, 15,000v Test. 

SO JND POWERED CHEST SET, N -I $$5.95 

CSAP 16 MM CAMERA, f3.5 lens, converted 
with viewfinder, battery case. EXCELLENT 
CONDITION $49.50 

CRANK FOR 274N RECEIVERS $0.60 

P-IOTOFLASH CAPACITOR, 25 mfd., 2000v, 
N-I $10.00 
6 COND. PLASTIC CABLE for Photoflash, N -I. 
Per foot $0.35 

HAND PUMP -Used for drying coax. lines, in- 
struments, etc. Navy No. CPR -10198 -B, Ash - 
c-oft 0 -30 lb. gauge. Tank for drying agent, 
air hose, shut off valve, hand pump, Telltale 
silica gel, New . $14.95 

DB -Meter Weston model 301, types 22 and 23..$5.95 

Ie0 AMP. TRANST.AT, 2 gang 0 -115 volts, Cata- 
Icg No. 29145, new $69.50 

ANFENNA KNIFE switch, S.P.D.T. $0.49 
PEERLESS A -4233Q line matching transformer - 
50/ 25/200/500 ohms, NEW $1.50 

I 

SURPLUS RADIO CONVERSION MANUAL 
15 pages of circuits and data. Postpaid..$2.50 

HS -23 8000 Ohm Headset, Used Good $0.69 
OVERLOAD RELAY- Potter -Brumfield, 10 ma, 5,000 
ohm D.C. trip; I15v A.C. 60 cy. reset- NEW $3.95 
TRANSFORMER, CASED: 200 -0 -200 at 50 ma 6.3 
@ 2 amps., I15v A.C. 60 cycles. NEW 52.50 

RN -13 REMOTE CONTROL UNIT contains EEB, 
handset, I stage amplifier, Weston DB meter, 
Used, 115v A.C. $15.00 

COOS: N -I -NEW; U -I -USED EXCELLENT COND.; 
U -2 -USED GOOD. 
TERMS: F.O.B. Pasadena, unless postpaid. No 
C.O.D.'s under $5.00. 25% deposit on ALL orders. 
All C.O.D. shipped by Rail Express. Send full 
price with order and we will ship by fast truck, 
transportation collect. Minimum order $2.00. Cali- 
fornians include 21/a% sales tax. 
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SAM'S SURPLUS 
TRANSMITTERS 

T20 /ARC -5 4 to 5.3 me 
T22 /AItC -5 7 to 9.1 me 
special -Both for 

S 5.95 
7.95 
11.95 

BC 375 $ 12.95 
BC 447 -E 500 watt CW 139.50 
BC 457 4 to 5.3 me 5.95 
BC 458 5.3 to 7 mc 5.95 
BC 459 7 to 9.1 me 12.95 

RECEIVERS 
MN -26C Radio Compass. $19.95 
BC 454 3 to G me, new 6.95 
BC 683 10 meter FM 18.95 

MODULATORS 
MD- 7/ARC -5 push -poll 1625's $7.95 
BC 456 3.95 

FILTER CONDENSERS 
2 mfd. 600 volt $0.59 
4 mfd. 600 volt .89 

10 nifd. 600 volt 1.19 
2 mfd. 750 volt - .89 
1 nifd. 151)0 volt 1.47 
2 mfd. 41)00 volt 3.95 
3 mfd. 4000 volt 5.95 
2 tad. 5000 volt 6.95 

1 -1 mfd. 7000 volt 2.95 
.045 mfd. 16,000 volt 2.95 

TRANSFORMERS 115 v. 60 cy. 
250 vdc 150 ma, 6.3 v@ 5 a, 5 v @3a $3.95 
6.3 vet @ 15 a 3.95 
250 vdc @ 70 ma. 6.3 v @ 3 a, 6.3 v @ 3 a 1.95 
33 v @ 150 ma, 6.3 v @ 6 a, 5 v @ S a 1.95 
24 vet @ 2 a filament 2.95 

DYNAMOTOR 
PE -103 6/12 v to 500 e @ 160 ma, without base. $9.95 
DM -34 -D 12 v te 220 v @ 80 ma 4.95 
274 -N Receiver dynamotor 1.49 
18 v @ 4.5 a to 450 v @ 60 ma with extended 

shaft 1.95 

MISCELLANEOUS 
Throat Microphones 2/4 5 0.29 
FL-8 Audio Filters, June CQ 1.39 
274 -N Receiver (lacks, triple 1.50 

274 -N Shock Mounts $ 0.50 
BC 348 Racks 2.49 
BC 348 Plugs 1.00 
500 kc Crystals 1.95 
EE -8 Field Telephone, used, excel 9.95 

17 Microphone 1.49 
EE -8 Field Telephone, new 13.95 
6 e vibrator, xformer and Mallory 525C vibrator 2.95 
BC 434 Compass Rec. Control Head with "S" 

Meter 2.39 
200FD20 Dual Johnson Var Cond .79 
BC 306 Ant. Tuning Unit .99 
BC -442 -A Ant. Indicator & relay 2.45 
Modulation Xformers 8071'P 4.49 
Headphones High Imp.. used 1.19 
Headphone extension cords .59 
Milliammeters 0 -300, new 3.19 
Milliammeters 0 -15 3.19 
Relay 15 y 3PDT, D.0 .97 
Sound Powered Phones TS-10-0- 

Nell', per pair 27.95 
Used. per pair 24.95 

Telegraph Keys 49, .79, .99 
Prop Pitch Beam Motor 9.95 
75 lac Beacon Rec. 2 nia relay, less tubes 2.39 
ART -13 Remote Cont. Head. .97 
455 kc beat ose coil w /car cond. .99 

TUBES 
2X2 $0.89 1616. $0.89 
3A l'l 2.49 826 2.95 
31324 .49 8.29 2.95 
5Z3 .79 832 2.95 
6A.15 .89 860 4.95 
6äK5 .89 861 12.95 
61.6 .89 866A 1.10 
6SN7 89 872 .97 
75T1. 2.95 954 .59 
100TH 6.95 958 .59 
VT127A 2.95 959 59 
304TL .97 1625 2 for .49 
371B .97 7193 .69 
717A .97 9001 .89 
009 1.75 9002 '.89 
810 4.95 9003 .89 

FILTER 
Mobile Generator cuts out wen. noise. 

Special $1.00 

ESEGE SALES, INC. 
1306 BOND STREET LOS ANGELES 
Terms: Cash with Order. Prices Subject fo Change 

Trained Men Needed In 

TELEVISION 
INSTALLATION - - - OPERATING 

SERVICE 

also Radio Servicing; Airline Radio; Broad- 

casting; F.C.C. License Preparation. Over 650 
graduates placed in Television, Radio and 

Airlines in past eight months. Train with the 

school that has the high placement record. 
(Member National Cour.cil of Technical 
Schools.) Mail coupon for full information. 
TODAY 

Central Radio & Television Schools 
Kansas City, Mo. 

- C O U P O N 

Central Radio & Te.evision Schools 
17th & Wyandotte Streets (Dept. RN) 
Kansas City 8, Mo. 

Please send information about your training 
and your record of placement of graduates, 

Name 

Address 

City State 

Age Phone 

ti 

J 

17 1 

OCTOBER SPECIALS 
SATISFACTION GUARANTEED! 

SCOPE PLATE TRANSFORMERS 
115v. AC -50 -60 cycle Sec. No. 1, 880v. CT @ 

225 ma.; Sec. No. 2, 1540v. 

CONDENSERS -OIL FILLED -MICA 
2X.1 mfd 600v. Bath 50.25 
3X.1 mfd 600v. Bath 
.5 mfd 2000v. 

.25 

.90 
1 mfd 2000v. . 

i mfd 600v. Bath 
1.05 
.30 

2 mfd 800v. Bath 
lo mfd 1000v. 

.30 
2.05 

.005 mfd 3000v. DCW -Mica- 
.0008 mfd 5000v. DM-Mica 

.40 

.65 
TUBES -$.29 each JAN -GUARANTEED! 

NOT CARTONED 
68.17 0H6 6K7 OVO 12H6 
6SL7 12SQ7 12A6 6Y6 12SG7 

836.,$0.80 705Á.S3.50 708A.$1.05 717A.$0.95 
2X2.. .65 7i5Á. 3.50 713A. 1.05 

METERS 
G.E. 3" round DO -41 Type 0 -20 KV $4.05 
G.E. 3" round DO -41 Type 0 -50 MA. 4.05 
G.E. 3" round DO -41 Type 0 -250 MA 4 05 
G.E. 3" round DO -41 Type 0 -1.0 R.F. Amp 3.35 

RELAYS 
115v. 60 cyc. AC Contacts Coil 115v. AC 30 

amps. $2.95 
115v. 60 con. DC v 

50/20 
125v. 

10DC v. 
. 

D.C. )four 
2.55 

115v. 
panel) 

contacts 50/20 A, coil IOV. .C. (four 
.95 on vaneu 

MISC. 
Spinner Motor 115v. AC 60 cyc $2.75 
Cycro. Trans. type -1 -1 115v. 60 cyc. AC 2.75 
Allied control 24v. DC. DPDT .53 

Utah Speaker 1800 ohm tapped í4 300 ohm. 1.95 5" 
ones Terminal Board 0 dual contacts. .20 

G.E. Terminal Board 8 dual contacts, $0.15 
.20 ea dual con 

Coil Form RF. n.... .. .. .25 
Coil Form RF 44 turn P 14 Wire w/7 taps .40 
500 ohm 50W. ohmite -1RC Rheostat .70 
3000 ohm 100v. Ohmite -1RC Rheostat .95 

WALMAR DISTRIBUTING CO. 
3002 VIRGINIA AVE. BALTIMORE 15, MD. 

TOOLRAK SAVES TIME & TOOLS 
You always have the right tool at your fingertips when 
you equip your shop with Toolrak. Because the selected 
hardwood blocks are interchangeable in the extruded 
aluminum backstrip, you arrange them any way you want, 
rearrange as often as you wish. Get Toolrak in factory - 
assembled sets or buy individual blocks and strips to fit 
your special needs. Send for free folder. 

Set No. 8- 7, 8" long, holds 7 tools, $1.25 
Set No. 12 -I0, 12" long, holds 10 tools, $1.90 
Set No. 18 -14, 18" long, holds 14 tools, $2.55 

If your jobber can't supply you, order direct. 
Mail orders add 10c per set to cover packing and mailing. 

348-2 First National Bank Bldg. DAVIS DEVELOPMENT CO. Colorado Springs, Colorado 

in the Farnsworth receiver, although 
with some modifications. The circuit, 
Fig. 5, contains three stages, each 
with a 6AC7 tube. Each transformer 
is resonated to the proper frequency 
by the individual distributed coil, tube, 
and wiring capacities. Variable ad- 
justments are lacking on two of the 
four transformers and any significant 
change in these units cannot be com- 
pensated for by readjustment. In- 
stead, the entire unit must be replaced. 
However, these two transformers are 
each heavily loaded, broadening the 
bandpass to about 4.0 mc. and reduc- 
ing the effect of normal changes in 
component value. It must be realized, 
however, that the simplicity afforded 
by this system is accomplished at the 
expense of gain. 

Each transformer has a tertiary 
winding which serves as a trap. At 
T1, the trap frequency is 27.75 mc., the 
i.f. value of the adjacent channel sound 
carrier. The same is true of the trap 
coupled to T2. The remaining two 
traps are tuned to 21.75 mc., the sound 
i.f. value for the channel being re- 
ceived. Each trap is tuned by a small 
trimmer condenser accessible either 
from the top or bottom of the chassis. 
The third trap circuit is the audio 
take -off point. The voltage appearing 
across here is applied directly to the 
audio i.f. system. The video carrier 
i.f. is 26.25 mc. 

Automatic gain control voltage is 
developed at the detector and fed back 
to V, and V2. Each of the stages, in 
addition, develops a small cathode bias 
voltage. 

A fourth receiver (Belmont) em- 
ploying transformer coupling is shown 
in Fig. 8. Two stages of i.f. amplifica- 
tion are utilized, with the first stage 
serving both video and audio signals. 
Separation of the signals occurs in the 
plate transformer of this stage, en- 
abling the second i.f. amplifier to be 
designed solely for the video signal. 
The output of the second video i.f. 
stage feeds into a combined video de- 
tector and a.g.c. tube. Recipient of 
the a.g.c. control voltage is the first 
i.f. amplifier. 

It is interesting to note that no ad- 
jacent channel traps are included in 
this receiver. Undoubtedly the rather 
limited bandpass of the system (ap- 
proximately 3 mc.) was the deciding 
factor in the omission of these two cir- 
cuits. Since the response is down 
markedly at those points where the 
adjacent signals would appear little 
interference from normal signals can 
be expected. Trouble will probably 
arise, however, if these adjacent chan- 
nel signals should arrive in strength 
comparable to or stronger than the 
desired signal. 

Stagger -Tuned I.F. Systems 
The majority of sets today employ 

single coils which are stagger -tuned 
in frequency. That is, each coil is 
peaked to a different frequency with- 
in the passband of the system. Fig. 9 
illustrates how five separate coils, 
each tuned to a different frequency, 
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combine to give a 4.0 mc. bandpass in 
many RCA television receivers. Stag- 
ger- tuning combines the advantages 
of high gain and ease of alignment. 
(A more detailed discussion indicating 
how bandwidth and gain of stagger - 
tuned systems are linked together is 
given on page 55 of this issue.) 

In the stagger -tuned i.f. system em- 
ployed in the larger RCA receivers, 
Fig. 11, the amplifier strip contains 
four 6AG5 pentodes, each with a tuned 
plate circuit. The various peaking 
frequencies are as follows : 

Converter transformer 21.8 mc. (T, primary) 
1st Lf. transformer 25.3 mc. (T, primary) 
2nd Lf. transformer 22.3 mc. (T primary) 
3rd i.f. coil 25.2 mc. (L,) 
4th i.f. coil 23.4 mc. (L,) 

The effective "Q" of each coil is de- 
termined by the shunt plate load or 
grid resistor. Fig. 9 gives the relative 
gains and selectivities of each coil and 
the over -all shape of the combination 
(with the effect of the trap circuits 
included). 

Four trap circuits are found in this 
system, of which the first three are 
absorption type traps. The first trap, 
coupled to T,, is tuned_ to 21.25 mc., 
the audio i.f. of this system. The volt- 
age developed across this trap is fed 
directly into the sound i.f. system. 
The second trap is coupled to T, and 
is set for 27.25 mc., the frequency of 
the lower adjacent channel sound car- 
rier. The third trap, coupled to T:,, is 
peaked to 19.75 mc., the higher adja- 
cent channel picture carrier frequency. 
The final trap is a degenerative one, 
located in the cathode leg of the fourth 
i.f. amplifier and tuned to 21.25 mc. 

A contrast control network reg- 
ulates the amount of negative voltage 
applied to the first three i.f. amplifiers 
and the r.f. stage. The manner in 
which this contrast control operates is 
not readily apparent from Fig. 11 
and it is further complicated by the 
placement of a diode within the con- 
trol circuit. To clarify the circuit, let 
us rearrange the components as shown 
in Fig. 10. 

When the contrast control is in the 
maximum gain position (maximum 
clockwise), the movable arm B is at 
point C, and the i.f. bias is approx- 
imately -1 volt. The r.f. bias is ob- 
tained from a point connected to the 
plates of the diodes. Since the diode 
is conducting rather heavily (due to 
the presence of the +270 volt source) 
its plate resistance is quite low and 
for all practical purposes, point D is 
at cathode (or ground) potential. Con- 
sequently, the r.f. bias is zero. 

As the control arm B of the con- 
trast potentiometer is moved away 
from point C, the negative bias on the 
grids of the i.f. amplifiers increases. 
The contrast potentiometer is part of 
a series network (of the 2700 ohm and 
680 ohm resistors) which connects 
from the negative 18 volt power sup- 
ply terminal to ground. Point A is 
approximately -14 volts and point C 
is -0.9 volts. The potential of arm B 
becomes more negative as point A is 
approached. The current from the 
positive 270 volt supply t r a v e l s 
through the 680,000 ohm resistor, a 
October, 194$ 

Modern Hams Junk 
Old -Style "Cans "! 

First basic improvement in headset design in 50 years 

TELEX MONOSET 
Gives clear, crisp "near as here" reception Blocks outside noise 
Eliminates that "top- heavy" feeling Ends headachy ear pressure 

Man, what relief to get rid of those pressure headaches from 
old -style earphones! 

The TELEX MONOSET swings lightly under the chin like astetho- 
scope -never gets in your hair! The TELEX MONOSET delivers the 
signal into the ears, excludes all room noise automatically. The 
TELEX MONOSET gives undistorted output at maximum volume ... 
plenty of "sock" easily adjusted with the built -in volume controL 

Modernize your rig with a MONOSET 
-successor to the earphone! Write 
Department BT for information. 

Canadian Distributors 

Sono Film, Ltd., Winnipeg 

On 
.. 

S1 11. 
I Suby 

51 roach to receiver 
Servicing eedapP 

the Simple, 
Modern, Omen problems, 

ftd 
-PI. 

eat and adjustment learn 
alignment nt to purchase Nothing complex 

No extra equipment 
N Equipment 
Universal 

only Basic lest 
Employs 

TELEXiNC. 
ELECTRO- ACOUSTIC DIVISION 

TELEX PARK 
Minneapolis, Minn. 

PRECISION APPARATUS 

Availab 

s -s -s tells NOW - in 
simple, direct language. 
New 9th edition now off the press. 
100 pages of valuable information. 

le from oll leading radio parts and 

equipment distributors or directly from factory 
at only 40c per copy. 

COMPANY, Inc. 92 -27 Horace Harding Blvd.. Elmhurst 9, N. Y. 
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BOLAND & BOYCE INC., PUBLISHERS 

COMPLETE RADIO HANDBOOK 

The RADIO 
DATA BOOK 
the only rad io handbook of its kind 

1148 pages . . . 12 sections, 
each covering radio subject more 
completely than any other book! 
ANYONE and every one in radio and 
electronics can use this book! 
Section 1. The 150 Basic 

Circuits in Radio 
Section 2. Complete Test 

Equipment Data 
Section 3. Testing, Measur- 

ing Alignment Section 9. Codes, Symbols 
ct 4 Section 4. All about Anten- and Standards 
nas Section 10. 50 Tested Cir- 

Section 5. Sound Systems Cuits Designed for Opti- 
Section 8. Recording mum Performance 
Section 7. Complete Tube Section 11. Dictionary of 

Manual Radio and Electronic 
Section 8. Charts. Graphs Terms 

and Curves Over 1000 Illustrations! 
12 complete books in only one. Less than 42c a book! 

A COMPLETE MANUAL ON 

TEST EQUIPMENT 
Included in the Radio Data Book 

Here you become acquainted with the designs and 
functions of all test equipment. All types of volt, 
current and ohmmeters, tube checkers, condenser 
meters, inductance meters, bridge measuring de- 
vices, RF signal generators, AF signal generators, 
signal tracers, distortion analyzers, test speakers, 
oscilloscopes, square -wave generators frequency 
meters, field strength and tuning meters are ex- 

plained and illustrated. From this section anyone 
working in electronics can determine the proper 
equipment for any particular job. 
This is only 1 of the 12 sections in the RADIO 
DATA BOOK. 1148 pages, over 1000 illustrations. 

ON SALE NOW ONLY $5.00 

COMPLETE TELEVISION MANUAL 

THE VIDEO 
HANDBOOK 

The vast amount of information 
contained in this book can only be 
briefly outlined here. The VIDEO 
HANDBOOK contains 768 pages - 
over 80f1 illustrations- thousands of 
vital facts. 
Sec. 1. Television, Past, Modern Television Receiv. 

Present. Future. ers. 
Sec. 2. Fundamentals of Sec. 8. Installing Televi- 

Television. s;on Receivers. 
Sec. 3. The Television Sta- Sec. 9. Servicing Television 

Lion. Rece ivers. 
See. 4. The Television Re- Sec. 10. Television Tes t 

ceiver. Equipment. 
Sec. 5. The Television An- Sec. 11. Building a Tele- 

tenna System, vision Receiver. 
Sec. 6. Creating a Televi- See. 12. Data Section. 

Show. See. 13. Television Terms. 
See. o 7. Descriptions of Sec. 14. Bibliography. 

A COMPLETE MANUAL ON 
SERVICING TELEVISION 

RECEIVERS 
INCLUDED IN THE VIDEO 

HANDBOOK 
Here you will find the most complete account yet 

published on every step in repair or maintenance. 
There are detailed block diagrams illustrating every 
test equipment set -up. There are circuit diagrams 
illustrating every stage discussed, every component. 
You will find a complete description of alignment 
procedure, signal tracing for troubleshooting and 
over 100 photographs of oscillograms showing wave 
forms encountered. There are 30 pages of trouble- 
shooting charts, short -cuts that are money- saving and 
time -saving. All common faults (and scores of less - 

common troubles) are enumerated and their symp- 
toms listed and illustrated. This section is the most 
valuable service -guide money can buy. 

ADVANCE SALE -ONLY $5.00! MAKE 
SURE YOU GET YOUR COPY -ORDER 

NOW! 

rSEND THIS COUPON TO YOUR JOBBER OR 
DIRECT TO: 

BOLAND & BOYCE, INC., PUBLISHERS 
MONTCLAIR, N. J. 
PLEASE SEND ME 

THE RADIO DATA BOOK $5.00 ($5.50 foreign) 
THE VIDEO HAND BOOK $5.00 ($5.50 foreign) 
I ENCLOSE $5.00 FOR EACH BOOK 
I ENCLOSE $1.00 AND WILL PAY POSTMAN 

BALANCE ON DELIVERY (IN U. S. ONLY) 

NAME 

ADDRESS 

CITY ZONE 

STATE 

BOLAND 6 BOYCE INC., PUBLISHERS 

10,000 ohm resistor, a portion or all of 
the contrast control and the 680 ohm 
resistor. Most of the 270 volts is 
dropped across the 680,000 ohm re- 
sistor leaving so little for the remain- 
ing resistors that, when point B is 
moved toward point A, the negative 
potential at A is actually able to over- 
come the positive voltage at point D 
and stop the diode conduction. There- 
after, the r.f. bias voltage changes 
rapidly and becomes even more nega- 
tive than the i.f. grids. The objec- 
tive of this fairly elaborate control 
system is to provide a good signal -to- 
noise ratio in the receiver. The gain 
of the r.f. stage is reduced when it be- 
comes necessary to prevent distortion 
in the first i.f. amplifier. Crosley, Ad- 
miral, Andrea, and DeWald receivers 
contain video i.f. systems which closely 
parallel that of RCA. Variations be- 
tween systems may include a simpler 
form of contrast control or fewer i.f. 
stages, but these are differences which 
will present no problems to the aver- 
age serviceman. 

In some RCA models, the contrast 
is incorporated into an a.g.c. network 
which provides an automatic varia- 
tion above and below the bias point 
set by the contrast control. This is 
closely akin to the manual volume con- 
trol and a.v.c. in sound receivers. A 
full discussion of a.g.c. systems in tele- 
vision receivers will appear in a fu- 
ture article. 

In smaller (and less expensive) sets, 
RCA uses the modified video i.f. sys- 
tem shown in Fig. 12. The system con- 
tains three i.f. amplifiers, two sound 
traps, and a simple contrast control 
network. The position of the movable 
arm of the potentiometer determines 
the amount of negative voltage ap- 
plied to the controlled tubes and their 
bias will vary accordingly. The video 
response of this network is 3 mc. wide. 

In many respects, the video i.f. sys- 
tem of Motorola model VK -101 re- 
ceivers (originally labeled VT -101) is 
similar to the RCA system. See Fig. 
13. Thus we find impedance coupling, 
stagger- tuning, and a contrast con- 
trol regulating the gain of the first 
three i.f. amplifiers. However, in the 
first and second i.f. stages, where the 
high and low adjacent channel traps 
are contained, each stage has two 
shunt tuning coils. In each instance 
both coils are effectively in parallel 
and determine the net tuning induct- 
ance. Two coils are used because it 
was felt by the manufacturer that 
they improved the performance of the 
traps. Two coils were found unneces- 
sary for the 3rd stage containing the 
low- frequency rejector trap. Trap 
circuits are provided for the lower ad- 
jacent channel sound carrier, the 
sound carrier of the same channel, 
and for the video carrier of the higher 
adjacent channel. The first two traps 
are Bridged -T traps (see article, 
page 58 of the September issue) and 
reduce signals at these frequencies to 
1 /50th of their original value. The 
third trap is a simple parallel res- 
onant circuit placed in the signal path. 
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SURPLUS TRANSFORMERS 
We offer at a ridiculously low price a limited quan- 

tity of special Many -Purpose 115 volt primary: 2- 
winding (insulated) secondary transformers. Ideal for 
operating certain AC war surplus items or for use with 
copper 'de, copper sulphide. selenium or bulb type 
rectifiers for operating 12 and 24 volt DC equipment. 
May be used for half -wave, full -wave or center -tapped 
appl icat s. It i secondary is wound for 2.2 volts at 18 am- 
peres, continuous. 

g2 secondary is wound for 7 amperes, continuous 
(up to 12 amperes intermittent) with 11 taps of ap- 
proximately 4 volts each from 18 or 20 up to 60 volts 
or other end of winding may be used in approximately 
4 volt steps from 4 or 5 up to 40 or 42 volts. Leads 
have eves turned on ends and are unmarked but can 
be upplied with each lead tagged for $1 extra. Has 
mounting brackets. Net weight 22 lbs. Packed 2 

wooden box for overseas shipment. This Is in our opportunity to secure a high quality transformer 
at a fraction of the usual cost. Price in single lots 
$7: 2 for $12. 

115 Volt Primary -4'/2 to 241/2 Secondary 
We offer a limited quantity of insulated transform- 

ers with 41/2, 10 Center -tapped) and 20' volt taps 
with shielding and 3 primary adjustment taps for 
variation of output voltage. Windings may be tied 
in series for voltages up to 241/2 or insulated windings 
may be tied in with primary taps to be u d as auto- 
transformer up to 331u volts. Rating should be 1 to 6 
amperes, depending upon voltage hook -up and duty 

le.d PriceO $3.50a in single lots: 2 for $6. Leads 

115 Volt Primary -8 to 9 Volt Secondary 
We also have a small quantity of insulated 8 to 9 

volt, 2 to 6 ampere (depending upon duty cycle) 
transformers. $2 in single lots: 2 for $3.50. 

All prices are FOB Columbus. Cash with order. No 
COD's. Overage in amounts sent for postage will be 
returned. 

We alai have many they surplus items including 
agues ,p n 'z 44, 31, 30. 29 and larger sizes. 

Send stamp forslist. 
STRICKLAND ELECTRIC COMPANY 
1427 E. 18th Ave., Columbus 11. Ohio 

YOU CAN'T BEAT THESE SPECIALS! 
If you don't see it in our ad, write and ask. 

We have hundreds of govt. sur. items 
Navy TCM -1 Trans. Hi. power. Write for info.$159.00 
Collins REM 200 -2000 or 2 -20 Meg. receivers 37.50 
Ship -to -shore BC441 25 Watt Trans. & Rec. 

W /hand phone Spk. 115 AC Pwr. Sup. 1.6 
to 2.8 KC.. .... ....... 98.00 

BC603 20 -28 Meg. Receivers W /all tubes 10.95 
BC604 20-28 Meg. transmitter W /all tubes 14.95 
Speech Amplifier Hallicrafters BC814 L'new 24.50 
Amplifier BC1292 6 VDC or 115 VAC TV/turn- 

table for Mobile or fixed 20 Watt 47.50 
Amplifier BC908111 12 tube lose out spec 12.95 
Outdoor horn spk. reentrant type L /new 24.50 

Westont663 in case 
new coot 

$65 price used 25.00 
Weston 665 Analyzer eAC-DC MILS OHMS LI 

new 27.50 
Weston 280 DCV 0 -15 -0 -150 DC Amps 3 

ranges 0-30 a lab meter like new in leather 
case 14.50 

Weston Mod. 155 lab. meter 0-30 VAC new 24.50 
Precision 844 new 6000 volts AC-DC ohms 

0 -10 meg mils 0.600 Amps 0 -12 W' prods 
& Instr. 24.95 

DB output Rect. type O level 6 M.W. 600 ohm 3.95 
0 -500 Mil Hallierafters 3" sq. new spec 3.50 
0 -25 Mil Simpson 3" sq. new orig. box spec 3.75 
RF amp. meters 0 -1 0 -5 0 -8 new your choice 1.95 
0 -15 DC amps mirror scale 5" Sq. w /prods 4.95 
EE8 telephones leather case like new W /bat 7 -95 
Transformer 490 VCT 5V 2 Amp 6.3 V 2 Amp 1.50 
Choke 150 Mil Thordarson 13C30 8 henry new 1.25 
Wire 20 -22 stranded 18 -20 -22 solid per M 3.75 
T32 desk type mir $1.50; Walkie- Talkie Mici 1.25 
Trans. Tubes 814 $3.23; 803 $3.95; 872A. 2.25 
Condensers 2X.15 8000 VDC oil fille4 pec 1.35 
Sprague .05 MFD 16000 VDC oiled filled 1.35 
GE Pyranol 2 MFD 2000 VDC oil filled 1.95 
CD 8 MFD 1000 VDC oil filled TJH special 1.45 
CD PFD 502 -40 5 MFD 5000 VDC real buy 12.95 
CD 8 -8 MFD 450 VDC orig. pack 40c ea; 3 for 1.00 
Paper Cond. 1.5.05.25.006.01 etc. 100 asso. 3.00 
Flashlights TI.-122 W/bat. & bulb reg. $2 .60 

INCLUDE POSTAGE ON ALL ORDERS 

McCONNELL'S Philadelphia. RAS -6033 

Mass. Radio School 
273 Huntington Ave., Boston 15, Mass. _ 

Offers Training Courses for Radio Techni- 
cian (Pre -Television) and Licensed Radio 
Operator (All Types) including mainte- 
nance and operation of General Electronic 
Equipment. Over 20,000 Alumni and 28 
years radio training EXPERIENCE. Courses 
approved for G.I. Training for Veterans. 

Licensed by Commonwealth of Mass. 
Department of Education 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 9, N. Y. 

SPEAKER RECONING 
ALL WORK GUARANTEED 

3" -$1.40 7"-$1.95 15" -$4.00 
4 "- 1.40 8 "- 2.20 4x6- 1.90 
5 "- 1.50 10 "- 2.70 5x7- 2.20 
6 "- 1.65 12 "- 3.00 6x9- 2.50 

OXFORD RECONING SERVICE 
1039 Selby Ave. St. Paul, Miun. 
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The video i.f. carrier value in this sys- 
tem is 26.4 mc. 

Garod sets employ a combination of 
stagger and transformer tuned video 
i.f. amplifiers. The first four stages are 
impedance coupled while the fifth and 
final stage is transformer coupled to 
the video detector. See Fig. 6. Each 
stage has a tuned trap, set either for 
the sound of the same channel (21.25 
mc.) or the sound of the adjacent lower 
channel (27.25 mc.). The bias (and 
consequently the gain) of the second, 
third, and fourth video i.f. stages is 
indirectly controlled through a com- 
bination of automatic gain control 
and contrast potentiometer. The form 
of this arrangement and its mode of 
operation will be noted later. 

The video i.f. system of Industrial 
Television, Inc. employs a stagger 
tuning in most of its stages and com- 
plex coupling between the mixer and 
the 1st video i.f. See Fig. 14. L,, L2, 
and L:, utilize shunt inductive cou- 
pling (L2) with a bandwidth of 4 mc. 
(i.e. 22.4 to 26.4 mc.) The sound i.f. 
is picked off prior to this tuned cir- 
cuit and the video i.f. passes through. 
to the grid of V,, the first video i.f. am- 
plifier. The remainder of the video 
i.f. system employs stagger tuned cir- 
cuits to maintain the over -all band - 
pass of 4.0 mc. Two sound traps are 
provided, one at the output of the 
third i.f. amplifier and one in the lead 
between the fifth video amplifier and 
the detector. It is interesting to note 
that the first trap places a series reso- 
nant circuit from the plate of the tube 
to ground while the second sound trap 
is a parallel resonant circuit inserted 
in series with the signal path. Both 
traps are resonant to 21.9 mc., the 
sound i.f. of the channel being re- 
ceived. 

The contrast potentiometer reg- 
ulates the cathode bias of the first two 
video amplifiers. The control receives 
a positive voltage from the "B+" 
power supply and places this in -series 
with the bias developed across each 
180 ohm cathode resistor. Positive 
voltage applied to the cathode is 
equivalent in its action to an equal 
negative voltage applied to the con- 
trol grid of the same tube. 

(To be continued) 

RAGAIN 

"That must be the Grid Leak!" 

October. 19111 

NEW YORK 
HEADQUARTERS 

FOR 

Biggest Values in TELEVISION 
Easiest to Assemble- Lowest in Cost 

All prices are for complete kits with all parts, tubes, antenna, 60 foot lead -in wire. 

Model No. Description Net Price 

7 7' TV kit with wood front panel - 
5 channels §149.50 

7B1 7' TV kit with table cabinet and built -in 
lens for 60 sq. in picture -S channels 189.00 

wit', cab 
7FL 

10FL 

Same as 7PL, but with 13 channel 
TV /FM tuner -75 sq. in. picture 198.00 
150 sq. in. picture TV /FM kit, complete 
with new all -angle lens built .nto a 

lucite frame -13 channels 249.00 

IV /FM kit with 13 channel tuner. 
12" Standard 246.00 
TV /FM kit with de luxe 13 channel tuner 
12' De Luxe 293.00 

As Illustrated 

DEALERS 
Write in on your 
stationery for 
best dealer net 
prices. 

Store 

149 Riverdale Ave. 
Yonkers 

New York 

Model No. Description Net Price 
7CL Same kit as 7BL- cabinet is console, 2- 

piece swing -top $199.00 
with cab. 

7PL Same kit as 7BL -NEW ALL ANGLE LENS 
is built into lucite front panel -75 sq. in 
picture 179.00 

10BL 120 sq. in picture -10' electro- magnetic 
TV kit with FM radio -Ion Trap -prolongs 
life of tube -Table model walnut or 

blond, cabinet has built -in 15' lens 
-13 channels 299.00 

with cab. As Illustrated 

TERMS -10%a net with order. bal- 

ance C.O.D., or remit in full to save C.O.D. 
charg es. 

Phone 

TRafalgar 7 -4487 
W ri-e Dept. RN 1 0 

Store & Warehouse 
1919 Broadway 

(at 64th) 
New York 23 

New York 

SOLDER I 
WITH Flash 

CONTROLLED HEAT? 
Instant Heat. Colder in 6 seconds 
after pressing trigger 
Finger Thermostat. Finger control 
keeps tip at exactly the right heat. 
Cool, Non -tiring Natural Grip. 
Pistol grip -built to stay cool -light 
weight, only 6 ounces. 
Easy to Operate from any 6 -12 volt 
D.C. supply sources. or 'FLASH" 

N 6 SECONDS 

HD -520 transformer - price 56.20. 
or standard car battery. 

Interchangeable Tips 

Pencil Crn'ts- 
Point man 

Order Direct Or From Your Supplier .,obber's Inquiries Irvited 

3 

Model 
SF -100 

$415 
List 

Price 

PHILLIPS MANUFACTURING COMPANY, INC. 
2816 ALDRICH AVENUE SOUTH MINNEAPOLIS. MINNESOTA 
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eft TWIN -TRAX TAPE RECORDERS 
ocalee pre/ Reandeft9 Vogl z 

9ô TWICE AS FAR 

FOUNDATION CHASSIS STANDARD 

ALL TWIN -TRAX Recorders actually cut 
tape costs in half! The only Recorder line 
operating on, the revolutionary principle 
of using two isolated and independent 
sound tracks on standard 1 /t" wide tape. 
Records on one track during forward tape 
travel and on the other track during re- 
verse; rewinding thus eliminated. Tape 
reversal is automatic and instantaneous. 
Mechanically and electrically, these re- 
corders embody every design advance in 
the recording field. 
There's a model available for everyone! 
A basic foundation chassis for the techni- 

LC NG -PLAT PORTABLE 

cian; standard one- hour -play model; an 
ingenious two -piece portable that divides 
the weight for easy carrying; and a com- 
pact long- playing model providing four 
continuous playing hours at high fidelity. 
All can be adapted for rack panel mount- 
ing. The ideal line for use in the home, 
laboratory, broadcast station, recording 
studio, etc. 
'You can't afford to buy any Recorder 
until you have sent' for and read full tech - 

nival specifications of the revolutionary 
TW IN -TRAX Recorder! 

'Trademark 

Al1iPLIFIER CORP. OF AllE RIEA', 
398 -2 Broadway New York 13, N. Y. 

GREYLOCK 
A Dependable Name in 

RADIO TUBES 
GT. Glass. and Miniature Types 

ALL TUBES IN LNDIV"IDU aL CARTONS 
39C 399d 390 49e 490 49e 590 

6A8GT 12A T6 25L6GT 1 R 6A K5 6X4 6L6GA 
6K7GT 12BA6 25Z6GT 1T4 6AC5 2525 6U5 
6Q7GT 12BE6 35W4 I U4 6AQ5 6A7 43 
6SA7GT 12K76T 45 1S5 613E6 6C6 70L7 
6SK7GT 12Q7GT 46 3S4 6BA6 6D6 84 
6SQ7GT 12SA7 47 3Q4 6A U6 75 11717 
6V6GT 12SK7 5085 3V4 6BJ6 11723 32L7 
12A8GT 12SQ7 50L6 
Webster All Pickup. plastic arm $ 1.49 
TERMS: Net C.O.D. No order accepted for less 

than $5.00 
Write for Bargain Catalog N -10 

GREYLOCK ELECTRONIC SUPPLY CO. 
30 CHURCH STREET NEW YORK 7. N. Y. 

AMOUS P r WAR SURPLUS AIRCRAFT FLASH UNIT 

Purchased direct from U.S. Government. All 
amatuers and professionals should have it. The 
Unit is made to be used with Batteries, but we 
furnish Without Extra Charge all necessary parts. 
Reflectors. Connectors, Cords, Spares, and Trans- 
formers, with Diagrams and Instructions to 
Convert to 110 Volts A.C. The light output is 
110 watt secs. 2 Condensers, total 50 mfd. 2 High 
Speed Flash Tubes, Plastic sealed, 

$54äU. unbreakable. BRAND NEW - i Y 
NEVER BEEN USED. .4 terrific war 
surplus bargain while they last. All Complete 
CINEX INC. Dept. N.R.165 W.46th St. New York 19, N.Y. 

MORE FOR YOUR MONEY .. . 

because - 
They More Than Meet 

Your Needs 

LECTROHM RESISTORS 
Lectrohm Resistors are built to exceed your require- 
ments- regardless of specifications, production or ex- 
perimental aim. Available in a complete range of line 
ratings, based on NEMA and RMA standards. Lectrohm 
Resistors are accurately spaced, wire wound and in- 
tegrally embedded in vitreous enamel for long, depend- 
able service. Quality alloy wire is silver soldered to 
solder lug in special process, assuring always- perfect 
electrical bond. For safety's sake -use only a resistor 
that you are certain will dissipate your required rating 
without overload. And for efficiency's sake- always 
specify only Lectrohm Resistors. Write for Lectrohm's 
new catalog of valuable resistor data- today. 

1711 

5131 West 25th Street, Cicero 50, Illinois 
Division of 

Notiono; Lock Washer Co., Newark, N. J 

CQ Mobile 
(Continued from page 62) 

the other jacks, permitting the test 
meter to read in the proper direction. 
Next replace the plate cap on the 807 
and plug the test meter into J3 Tune 
the final tank condenser for minimum 
plate current. We may now place full 
plate voltage on the transmitter and 
repeat the tuning process with all 
tubes in their sockets and in opera- 
tion. Actual r.f. output may be 
checked by placing a two -turn loop of 
hookup wire, which has been soldered 
across a 6 watt, 110 volt light bulb, 
near enough to the final tank coil to 
get a good glow. Before leaving the 
r.f. section let's check for any possi- 
ble self -oscillation. With the r.f. in- 
dicating lamp near enough to the coil 
to glow, pull the crystal from its 
holder. The bulb should of course 
cease to glow immediately, indicating 
no self -oscillation in the r.f. section. 

Testing the audio system is easily 
and quickly done. With all three au- 
dio tubes in place, the test meter is 
plugged into J,, Fig. 3. About 12 to 
15 mils of cathode current for the 6C4 
is normal, when full plate voltage is 
applied. The current should not vary 
over 2 or 3 mils on voice peaks. Now 
plug the meter into J_, where the mod- 
ulator cathode current should be about 
55 mils, swinging to about 65 or 70 
mils on peaks. A system of both plate - 
and- screen modulation is used, per- 
mitting linear modulation, with ex- 
ceptionally good quality for mobile 
transmitters. 

Dynamotor Operation 
In the transmitter described thus 

far the dynamotor and control circuit 
were designed to be operated with 
cars having the negative side of the 
battery connected to the car frame. 
It is not necessary to make any changes 
in the dynamotor when used with such 
cars. Note, however, when this cir- 
cuit is to be used with cars having the 
positive side of the battery connected 
to the car frame the following simple 
alteration in the dynamotor is neces- 
sary. With the dynamotor removed 
from its base cover, clip the leads on 
pin No. 5 and pin No. 7 about one -half 
inch from the bottom of the base of 
the Cannon dynamotor power plug. 

Fig. 7. The remote control head mount- 
ed below the dash. The center knob 
is the volume control for receiver. 
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Fig. 8. Transmitter mounted in trunk. 

Now take the lead which formerly 
went to No. 5 pin and splice it to the 
lead going to No. 7 pin. Take the lead 
that formerly went to No. 7 pin and 
splice it to the wire going to No. 5 
pin. This is necessary in order to 
keep the "hot" lead going to the prop- 
er transmitter and con t r L l circuit 
points. Now disconnect the two wires 
that are soldered to what was for- 
merly the negative side of the start- 
ing relay 3E6 actuating coil. Tape 
the ends of these wires as they will 
not be used. Solder about 4 inches 
of new wire to the starting relay 
coil where the two wires were re- 
moved and connect the other end of 
the 4 inch wire to pin No. 7. One 
further suggestion while the dynamo- 
tor is removed from its base cover. 
You will notice this word of caution 
written on the small door to the cir- 
cuit- breakers: Caution turn to "off" 
when equipment is not to be used for 
periods of 8 hours or more. This 
warning may be ignored if you will 
disconnect a lead from either side of 
the actuating coil of relay 3E7 (as 
shown on diagram furnished with 
unit). Relay 3E7 is used as safety 
device only and making it inoperative 
will not affect the normal operation 
of the dynamotor. 

Fig. 9. The dynamotor installation. 

October, 1!118 

SAVE ON THESE MONEY - SAVING VALUES! 

HF 10 TRUSOUND AMPLIFIER 
The H F 10 amplifier is a genera 
purpose unit of small size (6" 
!I" x 7") designed for high quality 
reproduction of sound music 
and speech from recorda. radio 
and microphone. It engi- 
neered and built to meet the 
high quality standards required 
al an amplifier when used in 

conjunction with the new high 
''delity pickups, FM -AM tuners 
and wide range speaker systems. 

FEATURES 
10 watts undistorted nower output IR watts neak. 
Inputs: High Gain for variable reluctance pickups; for high Im- 
pedance mikes. Low Gain for FM -AM tunen and high output 
pickups. 

Selector switch for rapid changeover. 
Hum level 70 db below 12 watts. 
Tone compensation. Separate continuously variable base and t treble controls. 
Treble =from plus 10 db to minus 15 db at 10,000 cps. Bass-from plus 10 db to minus 15 db at 50 cps. 
Note -flat characteristics obtained with controls centered. 
Output impedance 2. 4, 8. 16 and 500 ohms. 
Straight AC for 110 -120V 50-60 cycles fused. 
Tubes-6 661.7. 6SC7, 2-6V6, 51'3. 
Chassis and shield silver gray hammerloid finish. 
Hermetically sealed components used throughout. 

1 

1 

Complete with $2995 Tubes and Cove-. 

2 -TUBE WIRELESS 

PHONO OSCILLATOR 
This fine piece of equipment is 

being sold at almost the price of 
the tubes alone. A real bargain 
while quantity lasts. $ 5 
Duch L 

RECORD PLAYER CASE 
Simulated Leather Cover. 11. "x 
13'x5 ". All holes punches A real 
buy! 
Each 59c 
ALL NEW, FULLY GUARANTEED 

STANDARD BRAND TUBES 
532A $1.98 
826 .49 
827A 1.95 
.1001 .75 
9003 .75 
2D21 Thyratron .75 

X2 .69 

"ULTRA MIKE" 
WIRELESS 

MICROPHONE 
Light, economica opera- 
tion. Completely self con- 
tained. No connections to 
power lines. Complete 
with batteries, tubes, etc. 
Retails at $18.00. 
Your price, $663 
each ÿ 
Write for our new FREE 1948 
catalog. 
TERMS: Minimum Order 
$3.00. 25% deposit. Bal- 
onc- -..O.n = `1.R Chicago. 

METAL CAN AEROVOX 
REPLACEMENT FILTER 

CONDENSERS 

Replaces 8x8 at 600 work- I 
ing volts. DC test volt 800. 

Each 

10 for 

MICRO GROOVE 
PHONO PLAYER KIT 

Consists of 33% RPM motor 
(nationally advertised 
brands), specially designed 
pickup, weighing only 8 
grams, permanent needle and 
phonograph base (11 "xl3 "x 
5 "). You need this kit to com- 
plete your high fidelity phono 
unit. 

Only 379 compete 

9floM ¿ladio Shack 
630 W. RANDOLPH STREET CHICAGO 6, ILL. 

MICROPHONES 
Unbreakable dynamic -adjustable impedance 

SOUND ENGINEERS BUY DIRECT 
50% discount 

off the regular list price 
SEND FOR FREE CATALOG 

ST. LOUIS MICROPHONE CO. 
2726 Brentwood Blvd. St. Louis 17, Mo. 

CORRESPONDENCE COURSES IN 

RADIOandELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING G e good gei eúetä 
Prepare yourself at Low Lost. for secure future. Modero 
tourie. Su simplified any our can understand quickly. 

RADIO ENGINEERING poéÌic rch.: ,pboto- elecd4.11 
work. Trai., you to be super -service man. real vacuum. 
sum, technician. servicemen needed badly. Diploma o 
ompietiOa. Many graduates earning big pay. 

WRITE n parnd o 
n 

F eL 17.' t, tut 
about deterred payment plan, experimental kits. 

LINCOLN ENGINEERING SCHOOL. BOX COI -RI la LINCOLN 2. NEBR. 

SIGNAL CORPS JACK BOXES 
TYPE BC -1366M 

Each box contains Mic. 
Jack, Phone Jack, Vol- 
ume Cont., 5 Pos. Dble. 
CCT. Rotary Switch, 11 

Contact bayonet plug 
and receptacle - all 
mounted in 3- 3/16" W 
x 4 -3/8" H x 2. 3/16" 
D, beautiful metal, grey 
enameled box. 
Has many uses in the 
radio shack, service 

shop, laboratory, mobile installations, or wherever 
mie., phone, speaker, meter, etc., circuits are 
switched. 
Brand new in original cartons only $1.00 each 
postpaid anywhere in the U. S. Special - 6 boxes 
for $5.00. Send check or money order. No C.O.D.'s. 

5 WAVERLY PLACE TUCKAHOR 7. N. Y. 
PHONE: TUCKAHOE 30044 
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NEW TELEKITS 

NOW 

50 
LESS 

TUBES 

JOBBERS ATTENTION 
SEND FOR INFORMATION 

NEW 1OA TELEKIT features pre -built, pre -aligned 
all- channel Telekit tuner. Special syncrolock hori- 
zontal hold circuit. Comes with all parts, less tubes. 
Big new illustrated easy -to- follow instruction book 
guides you step -by -step through easy assembly. 
Telekit 10 -A for 10 inch tube, $99.50. Tube kit, in- 
cluding 10BP4 and all other tubes $52.95. 10A 
Telekit cabinet $23.50. Can be used with new 16 
inch RCA magnetic deflection metal shell tube. Prices 
and information on request. 

New 7A Telekit has circuit innovations throughout, 
including high fidelity FM sound and 6,000 volt pic- 
ture tube supply. Completely new sweep circuits, 
pre -built tuner, and easy -to- follow instruction book. 
Your cost $59.50, Tube kit, including 7JP4, $39.50. 
7A cabinet $21.00. See your local parts jobber or 
write to us for information. If your jobber does not 
carry Telekit, please send us his name. 

NEW 13 CHANNEL TUNER is a small compact unit 
with stage of R.F. Made to conform with Telekit or 
any other TV set having video I.F. of 25.75 Mc. 
Complete with tubes, pre -wired, pre -aligned; only 
three connections to make. See your jobber, or write 
to us for information. Your cost, $19.95. 

NEW TELEKIT BOOSTER is a high -gain all channel 
preamp utilizing three tuned circuits. Pre -built, pre - 
aligned. NOT A KIT. Attractive hand rubbed cabinet. 
Complete with all tubes. Nothing else to buy. Your 
Cost $19.95. Write for Catalog. 

TELEXT 
ELECTRO -TECHNICAL INDUSTRIES 
1432 NORTH BROAD STREET PHILADELPHIA 7, PA. 
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You will notice when using this 
setup, as described for a car having 
the negative grounded, that the fila- 
ment protective circuit -breaker 3E5 is 
shorted out of the circuit and is inop- 
erative. However, it was not consid- 
ered of enough importance to warrant 
rewiring the relay. Also when the 
negative side of the battery is ground- 
ed the "B -" is still returned to the 
positive dynamotor pin No. 5. Thus 
the plate current of all the tubes must 
return to ground through the fila- 
ments. With a total plate current of 
150 mils returning to ground through 
the filaments of the six tubes it will 
only tend to raise the filament cur- 
rent an average of 25 mils per tube 
during transmission periods. This con- 
dition, in our opinion, is good as the 
slight increase of filament current will 
tend to increase the emission of the 
tubes during transmission when it is 
most needed. 

Conclusion 
In conclusion, a few hints for the be- 

ginner or someone building a mobile 
transmitter for the first time. All 
leads should be kept as short as pos- 
sible, none should be over about 3/4" 
in length, otherwise the constant jar 
of the car will eventually break the 
lead. A liberal use of tie -points is 
highly recommended. The coils 
and L, were wound on polystyrene 
rods. The rods were drilled and tapped 
at the bottom ends with a 6 -32 tap so 
they could be secured to the chassis. 
After the coils are wound on the rods, 
the turns may be secured by a liberal 
application of coil dope. All tuning 
condensers should be of the locking 
type or at least be made to drag quite 
heavily, to prevent detuning due to 
motion of the car. Any extra care 
taken to provide mechanical rigidity 
will be amply repaid by good opera- 
tion and carefree service. The writer 
welcomes questions or suggestions 
from anyone building this compact 
little rig. 

Address your correspondence direct 
to the author, F. L. McGraw, 2021 
Allesandro Street, Los Angeles 26, 
California. -1E-1 

"That will conclude our 
broadcast for tonight!" 

TODAY'S BEST 
VALUES IN 

TUBES 
IRS- 
155 
IT4 
3S4 
6AT6 
6BA6 
6BE6 
6K5GT 
6K6GT 

6SA7GT 
6SJ7GT 
6SK7GT 
6SQ7GT 
6V6GT 
6X5GT 
I2AT6 
12BA6 
12BE6 

I2SA7GT 
12SJ7GT 
12SK7GT 
12SQ7GT 

35L6GT 
35W4 
35Z5GT 
50B5 
50L6GT 

Made by one of the nationally known, first - 
line tube manufacturers, each and every 
tube is individually tested, boxed, and car- 
ries the standard RMA guarantee. Your 
money back if not completely satisfied. 

-This is NOT Government Surplus- 

any cents 

type 

36 
each 

TODAY'S BEST 
VALUES IN 

CONDENSERS 
BRAND NEW STOCK! 

( No Government Surplus) 

FAMOUS MAKE! 

FABULOUS PRICES 

ELECTROLYTICS (Tubular) 
25 mfd. @ 25 volts $0.30 
20/20 " @ 150 " .45 
50/30 " @ 150 " .55 

8 " @ 450 " .35 
12 " @ 450 " .40 
16 " @ 450 " .50 
8/8 " @ 450 " .55 

PAPER (Tubular) 
.1 mfd. @ 600 volts .15 
.05 " @ 600 " .13 
.01 " @ 600 " .12 
.005 " @ 600 " .09 

MINIMUM ORDER $3.00 
(May be any assortment of merchandise) 
20% deposit with order, balance C.O.D. 
REMEMBER! You must be completely sat- 
isfied with your purchase or you may re- 
turn any item, at once, for full refund of 
purchase price. 

RADTONIC 
EQUIPMENT COMPANY 

170 Nassau Street. New York 7. N. Y. 
(opposite City Hall, Tribune Theater entrance) 

WOrth 2 -0421 
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Crvslal that AmpMiees 
(Continued from page 39) 

sharp scissors and a short tip (say one - 
sixteenth or one -thirty -second of an 
inch) of bare wire can be exposed by 
gently and adroitly crushing the ce- 
ramic coating with a small pair of 
tweezers. It is advisable to prepare 
several of these cat -whiskers, inas- 
much as they are quite fragile and 
several may be needed before a work- 
able device is obtained. 

As the photograph shows, the ex- 
perimental assembly is mounted on a 
block of wood approximately 51/2"x 
31/2"x%". The lead from the germa- 
nium.crystal mounting is saddled onto 
a brass nut in such a way that this as- 
sembly will turn concentrically about 
a 6 -32 machine screw. The machine 
screw, in turn, is bolted to a soldering 
lug bent at right angles and soldered 
to a piece of No. 16 tinned bus wire. 
As can be seen from the photograph, 
the wire is held by a Fahnestock clip 
mounted on the wood block with a 
wood screw and spacer. This crude 
but effective arrangement facilitates 
adjustment of the crystal transducer. 

Two cat -whiskers are brought to 
bear on the crystal surface. Clips, ex- 
tracted from a wafer type miniature 
socket by cutting the bakelite away, 
are soldered to short lengths of No. 16 
tinned bus wire. These wires slide 
into binding posts mounted on brackets 
by means of which electrical connec- 
tions and a measure of adjustment are 
obtained. Since the cat -whiskers were 
prepared attached to the radio tube 
pins, they can be readily fitted into 
the socket clips. After suitable form- 
ing with tweezers or small pliers and 
the exercise of considerable cautious 
diligence, two cat -whiskers may be 
brought to bear upon the surface of 
the crystal. They should engage the 
crystal with a light pressure and 
should be as close together as feasible 
without contacting each other (the 
separation is only a few thousandths 

Fig. 2. Two curves relating the transfer 
or control parameters of the device. 
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MODERN 
5 INCH 

for 

TELEVISION 

and FM 
by 

MODEL 505 (Illustrated Above) 
The unexcelled instrument in its 
class. Permits a complete visual 
analysis of the electrical and 
electronic circuits of the I.F. and 
R.F. bands as well as the audio 
frequency stages. Quickly deter- 
mines the effectiveness of a tube 
or circuit as an amplifier, rectifier 
or source of special wave shapes. 
115 VAC. 19" x 111/2" x 14 ". 
Steel carrying case. 

MODEL 195B for Television 
Another popular HICKOK Cathode 
Ray Oscillograph. With this in- 
strument you can align IF trans- 
formers, trouble shoot, analyze 
wave shape of signal, determine 
unknown frequencies, amplify and 
view very weak signals. An ideal 
companion for the HICKOK Model 
610 T.V. Generator and 288X 
FM -AM Generator.105 -125 VAC. 
831o" x 181/2" x 13 ". 

Pet eve 35 years.. the finest In 
electrical and electronic instruments 

s 

Sensitive, accurate ... for 
stage -by -stage alignment 
The only COMPLETE Cathode Ray 
Oscillograph. Built with the famous 
HICKOK quality and accuracy, and 
providing the following exclusive 
HICKOK features: 

Wide band amplifiers -SO 
cycles to 1 m.c. 
Extremely sensitive vertical 
amplifiers 
Demodulators 
Phasing control 
Built -in FM oscillators (505 
only) 
Return eliminators 
Sinusoidal and linear sweep 

THE HICKOK ELECTRICAL 
INSTRUMENT COMPANY 
10524 DUPONT AVE. CLEVELAND 8, OHIO 

FCC LICENSES 
SPECIALIZED TRAINING 

Train under the supervision of licensed communica- 
tions specialists. Well- equipped laboratories and Broadcast Station Workshop provide daily, practical, 
on- the -job type training. Approved for veterans. 
Investigate today -send for free Bulletin 11 -no 
obligation. 

WESTERN RADIO COMMUNICATIONS INSTITUTE 
341 W. Eighteenth St., Los Angeles 15, Calif. 

POCKET TALKIE 
REALLY WORKS -talk and hear 
2 -10 miles or more -FITS IN 
YOUR POCKET! Uses flashlight 
batteries. ABOUT SIZE OF 2 
PACKS CIGARETTES! Wt. 1 LB.! 

SEND ONLY $1.00 P7,8,n1.n, u 
ek 

C.O.D. 
) 

for 
r ny 

toss 
Ur ÌS book, 3rtprice list with DETAILED CATALOGUE ON 135 OTHER 

PRODUCTS SUCH AS: 151.00 refunded on parts 
3 -tube Pocket Radio order/ 
Cigar Boo Transmitter Radio Garage Door Open - 
Dash Car Transmitter ers 
MOTOR IN'. USTRIES CO.. Dept. RW -1O, Kearney, Neb. 

SELSYN MOTOR VALUE 

115 

Volts 

60 

Cycles 

$7.25 

Per 

Pair 

From NEW gun directional control units. Bendix, 
Diehl, size 5, excellent for rotary beam direc- 
tional control and indication. Operate in pairs 
as transmitter and receiver. Diameter 31/4", 
length 4 1/2". Designed to connect direct to your 
115 volt, 60 cycle, A.C. line. 

Pair (2 units), with diagram....$7.25 

WEBER ELECTRIC 
150 Maple Ave. Dept. 4, Hershey, Penna. 
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WRITE FOR CATALOG 

dLL r 1.1 afr' 
IS THE MOST VERSATILE 
SMALL TRANSMITTER 

EVER OFFERED 

HARVEY -WELLS TBS -50 

50 WATTS -8 BANDS -PHONE OR CW 
NO PLUG -IN COILS 

80, 40, 20, 15, II, 10, 6 and 2 METERS 
(Completely wired and tested -not a kit) 

Everything about the TBS -50 was 
designed to please any operator of 
this 50 Watter. Crystal controlled 
on all bands, yet requires no oscilla- 
tor or multiplier tuning. Eight bands 
from 80 to 2 meters with band switch 
and no plug -in coils. Compact, the 
TBS -50 serves equally well for fixed 
station or mobile operation. Will op- 
erate from AC power packs up to 450 
volts at 275 ma. or dynamotor sup- 
ply for portable mobile operation. 
Complete with Tubes $99.50 

NEW - TBS -50A -WITH CRYSTAL MICRO- 
PHONE AMPLIFIER 

A crystal microphone model with a small 
three -tube preamplifier which 

's 
incorpo- 

rated at time of manufacture. This pre- 
amplifier has sufficient gain so that any 
high impedance microphone having an out- 
put level of approximately -50 db can be 
used. 
TBS -50A Complete with tubes. .. .5121.25 f 4441- WELLS ELECTRONICS, INC., 

SOUTHBRI DGE, MASS. U.S.A. 

PHONO -AMP 
COMPLETE $4 89 WITII TVBFS. e 

PHONO -OSC 
Phono or Mike I n p u t 

COMPLETE $4 49 4 WITH TUBES. s 
WRITE FOR 

FM TUNER KIT LITERATURE 
One tube experimental FM tuner. Amazing per- 

formance. Complete with tube, punched $2.95 chassis and full instructions L .7 
SIGNAL GENERATOR 

456 kc -465 ka h00kc -lino k,. Fully Guaranteed - 
Full Instructions. Complete with tubes $9.95 
ready to use -AC -DC 

SIGNAL TRACER 
Butlt -In spkr. AC -DC. Highly sensitive e 1 0,95 

Injector circuit. Complete with tubes. 
5" DYNAMIC SPKR. New500ohmfleld. Torn 35e cones 

YORK DISTRIBUTORS 
523 Kn ickerbockerAve., Bklyn 21, N. Y. 

SCHEMATICS 
81/2 "xll" for AN /ART13; SCR522; BC348 
QJN; BC348RHMK & BC224FK; BC191; 
BC375; AN /APN1; BCF24C; R47 /ARN5; 
R89 /ARN5; BC733; GF11 /RU16; Mark II; 
BC453: BC454; BC455 (includes FT220 
& BC450); BC457 (includes BC69.6, BC 
456, BC458, BC459, FT226, BC451, 
BC442) MN26 A &C. 40c each. Any 
4 prints $1.00. Please do not write for 
prints not listed here. 11 "x24" print for 
AN /ARC3; AN /ARN7; SCR269G.$1.00ea. 
164" Tuning Shaft for ARN7, ea. $1.95 
135" Tuning Shaft for SCR274N, ea. 1.35 
MC211A R /Angle Drive for SCR274N, ea as 
FT221 , FT225, FT226, FT227, ea. 1.95 
BC 7 32 Control head w /plug, ea. 1.85 

Equipment new -Prices FOB Flushing, N.Y. 

LONG ISLAND RADIO COMPANY 
164 -21 Northern Blvd. Flushing, N. Y. 

Gives More Measurement 

Value per Dollar 

E.M.C. MODEL 300 
Vacuum Tube Volt -Ohm 

Capacity Meter 
DC VOLTS -6 ranges to 1000 vo'ts. 
AC VOLTS -5 ranges to 1000 volts. 
RESISTANCE -6 ranges to 1000 r11eg- 

ohms. 
CAPACITY -4 ranges, (.000025 mfd to 

20 mfd). 
HAS ZERO CENTER POSITION 

Model 300, as illustrated, 
3 9 5 0 with leads 

(other models also available) 
See the Model 300 at your Jobber 

WRITE TODAY to Dept. A -10, for NEW, FREE CATALOG 

ELECTRONIC J MEASUREMENTS 

C O R P O R A T I O N 

423 Broome St. New York 13, N. Y. 
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of an inch at most). A magnifying 
glass is essential and considerable 
juggling artistry must be exercised be- 
fore good characteristics are obtained. 

Fig. 1 shows a voltage current char- 
acteristic of a single cat -whisker 
(either one of them). It has the shape 
typical of a barrier type rectifier. The 
curves a and b are from data for dif- 
ferent cat -whisker settings. Fig. 1B is 
a detail of Fig. lA in the region of the 
elbow in order to show with greater 
clarity the high conductance char- 
acteristic in the forward direction. 
This data indicates that in the forward 
direction the impedance is approxi- 
mately 100 ohms, while in the back- 
ward direction it is approximately 3000 
ohms. These curves are typical of 
many taken. In the backward direc- 
tion voltage breakdown is likely to oc- 
cur at above 50v, while in the forward 
direction burnout takes place in the 
neighborhood of 60 or 70 ma. 

Fig. 2 shows two curves relating the 
transfer or control parameters of the 
device. With a back voltage of ap- 
proximately -50v. on one cat -whisker, 
the control effect on current to this 
cat -whisker of the application of small 
forward potentials to the other cat - 
whisker is shown. Curve a, indicating 
a transcondLetance of 15,000, was 
about the best the writer was able to 
do. Characteristics of the order shown 
by curve b are more readily obtainable. 
As Fig. 1 indicates, small forward po- 
tentials on the cat -whisker result in 
rather substantial forward current so 
that unlike typical vacuum tube opera- 
tion the input electrode does require 
appreciable amounts of power for con- 
trol purposes. However, since the out- 
put electrode potential is much higher 
than the control electrode potential, a 
favorable ratio of controlled power to 
controlling power may result even in 
cases where the input current is act - 

Fig. 3. (A) Schematic diagram of test cir- 
cuit used for measurements of amplifica- 
tion with the three -terminal crystal and 
for obtaining data of curves of Fig. 2. (B) 

Circuit diagram of an oscillator using 
double cat -whisker germanium crystal. 
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ually greater than the output current! 
The writer's nomenclature designates 
the output circuit as the "B" circuit, 
while that associated with the control 
cat -whisker is called "C" circuit. This 
is in rough accord with ancient usage. 

Fig. 3A is a schematic diagram of a 
test circuit for measurements of am- 
plication with the three terminal crys- 
tal and for obtaining the data of the 
foregoing characteristic curves. Since 
the control electrode impedance is only 
about 100 ohms, a stepdown trans- 
former is needed to couple a signal 
into the device. The d.c. resistance of 
the transformer secondary is only a 
few ohms and its effect on input cir- 
cuit current is negligible. The output 
load resistor R,, can be shorted out 
while data for the static character- 
istics is taken, although it is generally 
advisable to have a hundred ohms or 
so at this point in order to prevent 
runaway at high current levels. In 
fact, the writer's data set forth in Figs. 
1 and 2 is in error to the extent of the 
IR drop in a protective resistor in 
series with the "B" circuit. 

The best conditions the writer has 
so far managed resulted in a change 
of 15 ma. I at -50v. E,, with a control 
potential change of +1v. at 15 ma. This 
is a power ratio of 50 to 1. Unfortu- 
nately this condition was very un- 
stable. More reliable and more readily 
obtainable adjustments gave power 
ratios of approximately 15 to 1. 

As an amplifier, a load of 500 ohms 
seemed to give the best results even 
though the curves apparently call for 
1500 ohms or more. A typical favor- 
able adjustment of the cat -whiskers 
gave a maximum power output of 200 
mw. at Eb -40v., I 22 ma. (B power .88 
watts), a C bias of + 2.0v. and rectified 
Ir of 15 ma. ( "C" circuit standby power 
30 mw.) a likely a.c. input power of 
approximately 22 mw., giving a power 
gain of 10 to 1. The small positive 
bias on the input cat -whisker is neces- 
sary for relative linearity in output 
current. The waveform looked rea- 
sonably good on an oscilloscope and the 
response was constant from 20 cycles 
to 30,000 cycles. Substantial voltage 
amplification should be possible, if the 
resistor R, is replaced by a properly 
designed step -up transformer. 

Fig. 3B is a circuit diagram of an 
oscillator using the double cat -whisker 
germanium crystal. A 15v. r.m.s. signal 
was developed across either of the 
tank circuits at frequencies from 20 to 
100 kc. depending upon the L -C ratio. 
E, was -35v., I,, 4 ma., Ir 1.5 ma. and 
Er probably around -1.5v. due to the 
d.c. resistance of the transformer 
winding. These figures are consider- 
ably different than the amplifier case. 
The oscillatory condition apparently 
has a marked influence on the behavior 
of the crystal. 

The writer has not as yet succeeded 
in operating the double contact crystal 
at high frequencies but expects to do 
so at a later date. 

Why does the device function as it 
does? An exact answer is doubtless 
couched in terms of mathematical 
044ober, 1948 

YOUR NEW 
COMPLETE 

W. R. L. CATALOG 
CONTAINING 

Everything New in Radio 
Sent FREE at your request 

GET YOURS TODAY!! 

It pays to buy Hallicrofters from Leo because every model is 
carried in stock for immediate delivery. Use your present re- 
ceiver as a trade in. Take advantage of my E- Z- Payment plan 
which is the lowest in the country. You'll enjoy dealing with the 
World's most personalized radio supply house. Let's get ac- 
quainted. Every order is handled by me personally. 

Write to Leo I. Meyerson Wf2lGFO 

T -54 TELEVISION SET 
Here is the hottest television set on 
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the money. 

for $169.50 
S -53 RECEIVER 

Eight tubes -5 bands from 540 KC to 
54.5 MC. Here is a popular receiver 
for both the amateur $79.50 8 short wave listener. 

GIANT RADIO REFERENCE MAP 
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COMPLETE Radio Engineering 
Course. Bachelor of Science - ° 
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ALL -WAVE RADIO KIT 
A two tube plus recti- 
fier receiver kit. Op- 
erates on 110 volts :1. 
C. or D.C. using three 
type 76 tubes. Plug -iu 
coil for broadcast bawl 
included with kit. 
This set is capable of 
real long- distance re- 
ception. Supplied 

with complete and easy to read instructions 
and diagrams, leas tubes and headphones. 
l'wo tube (plus rectifier) receiver kit.. 6.32 
three type 76 tubes 2.45 
70 -200 meter plug -in coil .51 
35 -70 meter plug -in coil. .51 
17 -35 meter plug -in coil .51 
a45 -1500 meter plug -in coil 1.2t 

Send for bulletin No. 295 on other kits 
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JOHNSON'S new and corn- 
prehensive line of inductors and 
"plug -in" swinging link assem- 
blies bring to the amateur the 
same efficiency achieved in com- 
mercial and broadcast compo- 
nents. 

This efficiency is secured by 
the use of two fundamental types 
of inductors for each band -in- 
ductors for use with either high 
voltage low current tubes or in- 
ductors for use with low voltage 
high current tubes. Each of 
these models is available in 150, 
500 and 1,000 watt ratings. 

Another great feature is the 
matching of "plug -in" link to 
feed line. The new - JOHNSON 
Inductor Catalog provides the 
information necessary to select 
the "plug -in" link that will best 
match a particular inductor to 
any feed line ranging from 50 
to 600 ohms impedance. 

A complete line of semi -fixed 
link inductors is also available. 

All inductor components, in- 
cluding hardware, are spaced to 
fit conventional, present day jack 
and plug assemblies in their re- 
spective ratings and can be pur- 
chased individually. 

You'll find that the new 
matched JOHNSON coils and 
"plug-in" links will put substan- 
tialiy more RF in your antenna. 

See them at your dealer 
or write for new 

JOHNSON AMA- 
TEUR INDUCTOR 

CATALOG 
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physics. Any purely verbal descrip- 
tion is likely to be a generalized ap- 
proximation at best. Barrier rectifier 
characteristics stem from the fact that 
when dissimilar metals are extremely 
close together without actually touch- 
ing (100 atomic diameters or so) elec- 
trons from the more electropositive 
metal, i.e., the one with the lowest 
work function, spill over into the other 
metal. That is to say, they actually 
jump the barrier. Enough of them will 
do this and equilibrium is established 
when a back -potential equal to the 
difference in work functions of the two 
metals is reached. If a positive ex- 
ternal potential is applied to absorb 
the electrons across the barrier the 
process continues and a current can 
flow in the "forward" direction. A 
potential in the reverse direction, how- 
ever, results in but little current since 
electrons merely pile up at the barrier 
unless, of course, the potential differ- 
ence is great enough for breakdown. 
In the case of the germanium crystal 
and the tungsten contact a suitable 
barrier is supplied, as it were, by the 
atomic structure of the germanium 
crystal because it is a certain type of 
semi -conductor. As Fig. 1 indicates, 
electrons pass through the junction 
more readily in one direction than the 
other. If a back voltage is applied to 
such a germanium- tungsten junction 
and a second tungsten cat -whisker is 
positioned very close to the first one 
with a small forward potential applied 
to it the equilibrium conditions are 
upset and it is possible for electrons to 
flow from the first cat -whisker in spite 
of the backward potential. 

What good is it ? Prophesy is always 
hazardous, but it would seem that de- 
vices of this kind might certainly sup- 
plant vacuum tubes as oscillators, am- 
plifiers, and frequency converters in 
many applications. While the writer's 
working model is admittedly crude - 
one could not sneeze in the same room 
without substantially altering its char - 
acteristics -one can readily see how 
the necessary mechanical and elec- 
trical refinements might be worked out 
as in all likelihood is already the case. 
New components and new circuit tech- 
niques must of course be developed to 
use them in radio, television, and in- 
dustrial electronics. 

30 

When people in Mytilene, Greece, want 
their radios repaired they can call on five 
Hritikopoulos Brothers to fix things up in 
a hurry. Four of the brothers are shown 
in the service shop -while the fifth was 
busy snapping this picture for the record. 
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BRAND 
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.002 MFD 1200 WV .20 ea. 6 for 1.00 
.0005 MFD 1200 WV .18 ea. 7 for 1.00 

.00005 MFD 600 WV .15 ea. 8 for 1.00 
.002 MFD 600 WV .15 ea. 8 for 1.00 
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VOLUME CONTROL. 200 ohms with Switch. 
$0.15 ea. 7 for $1.00 

RESISTOR KIT. Assorted '4W and 1W. 100 for $1.39 
Re' LINE FILTER $0.07 ea. 15 for $1.00 
IF TRIMMER $0.07 ea. 15 for $1.00 

25% DEPOSIT BALANCE C.O.D. 
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POLIN SALES 
3806 Wilson Ave. Chicago 25, III. 
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single pentite battery obtainable everywhere. Insert bat- 
tery and it's ready for use. Send for yours today. Drop 
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MONEY BACK GUARANTEE. 

HOWARD MACHINE PRODUCTS CO. 
2754 Diversey Blvd., Dept. RN IO Chicago 47. III. 

1268 and 25B8 TUBES!! 
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less space than the original 12B8 or 25B8 
tube, and the adapter base will fit into the 
12B8 or 25B8 socket. Nothing else to buy - 
unit is complete. Just plug in and it works. 
Sold on money -back guarantee. 12B8 or 25B8 
unit complete: $2.49 each 10 units for $22.50. 

TUBE SPECIAL: 
'70L7. $.79; 32L7 $1.09 
25B8 unit and 70L7 3.19 
12B8 unit and 32L7 3.49 
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Mac's Service Shop 
(Continued from page 54) 

explained. "Now can you tell me at 
what frequency the oscillator is oper- 
ating in this set with a 456 kc. i.f. ?" 

"Just 456 kc. higher, or 1756 kc.," 
Barney said promptly. 

"That's right. Suppose we move the 
signal generator to a frequency 456 
kc. higher than that, or to 2212 kc. 
The beat between this frequency and 
the oscillator -the difference beat, 
that is -will be 456 kc., exactly the 
same as when the signal from the gen- 
erator was on the low side of the os- 
cillator frequency. We will have to 
increase the output of the signal gen- 
erator to get a signal through, for 
the tuned circuit in the grid circuit 
of the mixer tube is tuned to 1300 kc.; 
but if the signal is strong enough, it 
will force its way through." 

To demonstrate this, Mac increased 
the output of the service generator, 
and the 400 cycle modulation came 
through just as strongly as it had 
when the generator was set to the re- 
ceiver's 1300 kc. frequency. 

But I was not operating anywhere 
near 2212 kc.," Barney pointed out. 

"You will remember that you said 
the oscillator was operating on 1756 
kc. The second harmonic of that is 
3512 kc. Now if your transmitter were 
operating on the phone frequency of 
3968 kilocycles, the difference between 
the frequency of your transmitter and 
that of the second harmonic of the re- 
ceiver's oscillator will be 456 kc., 
which will slip right through the i.f. 
channel along with any other signal 
being received and make it sound ex- 
actly as though you were operating in 
the broadcast band." 

Once more Mac proved his point by 
setting the signal generator to 3968 
kilocycles and producing a good strong 
signal in the receiver that had never 
been moved from its 1300 kc. setting. 

"You can take a pencil and paper 
and figure out that various harmonics 
of the receiver's oscillator can corr - 
bine with a signal in the 3500 -4000 kc. 
band -falling either 456 kc. above or 
below that signal -and produce a dif- 
ference beat that will be accepted by 
the i.f. channel. That is why you can 
hear your amateur signal at various 
spots in the broadcast band." 

"How do I get rid of these images." 
"If the set is well -shielded and em- 

ploys an outside antenna, wave -traps 
of either the parallel -tuned or the 
series -tuned type inserted in the an- 
tenna lead right at the receiver will 
usually get rid of the images in good 
shape, as long as the transmitter is 
not moved in frequency very far from 
the frequency to which the traps are 
resonated; but if the set employs a 
loop antenna in which the loop is 
really the r.f. coil, as this one does, 
that is something else again. Any- 
thing you try to ao to keep your sev- 
enty -five meter signal from reaching 
the grid of the mixer tube is nearly 
October, 1948 

make henry 

"urhallicrafters 

headquarters 
COMPLETE STOCKS 

Henry has everything in 
the ham field 

QUICK DELIVERY 
Shipments 4 hours after receipt 

of order 

Sx_4-2 
Hottest ham per - 
formance ever at 

this price. All essential ham 
frequencies from 540 kc to 108 
Mc. In the band of 44 to 55 
Mc, wide band FM or narrow 
band AM, just right for nar- 
-ow band FM 
reception is 

$179.50 provided 

S X _ 4 2 Greatest contin- 
uous frequency 

coverage of any communica- 
tions receiver -from 540 kc to 
110 Mc. Six bands; AM, FM, 
CW. Combines in one superb 
unit a top -flight standard and 
VHF communications receiv- 
er; standard short wave and 
FM broadcast receiver. Fines- 
Hallicrafters 
eaui ornent $295.00 

BUTLER 

HENRY RADIO STORES ' 1OS 
ANGELES 

Blvd 

CALIF. 

"Worlds Largest Distributor of Short Wave Receivers" 

ELECTRICAL TRAINING 
Intensive 32 weeks' residence course in fundamentals of industrial electrical engineering, including radio, elee- tronies. Prepares fir technician, engineering aides. Ap- 
proved for veteran training, 54th year. Next classes be- 
gin Nov. 22, April 4. Catalog. 

BLISS 
ELECTRICAL SCenoe, 

7698 Takoma Avenue, 
Washington 12, D. C 

ELEMENTS OF MAGNETIC 
TAPE RECORDING AND 

999 APPLICATIONS 
by A. C. SHANEY 

Only 25c 
AMPLIFIER CORP.oII AMERICA 
798 -2 BROADWAY, NEW YORK 13, NEW YORK 

FOR BEST UHF PERFORMANCE 
TROUGH -LINE FRONT ENDS 

Television-F.M.-Amateur 2 -meter 

Model 1 

40-220 MC 

Model 2 
80 -120 MC 

Model 3 
140 -150 MC 

High gain, low 
noise factor 

A quality product 

Wired and tested $18.95 
High gain I.F. Amp. 10.7 MC $50.00 
Complete building instructions for I.F 

amplifier $3.0C 
WARDELL SMITH 

65 Glenwood Rd. Upper Montclair, N. J. 

185 

www.americanradiohistory.com

www.americanradiohistory.com


3 steps to 

GREATER DISTANCE 

BETTER VIDEO 

Two or three stage 

TV Pre -Selectors for 

higher antenna gain 

and isolating 

interference. 

VEE -D -X 

lightning arrester, 

protection to 

TV receiver 

and equipment. 

Three important steps to take to get the most 

out of every TV receiver. VEE -D -X developed 

this high quality, engineered TV equipment 

after extensive research and development to 

provide an adequate and safe antenna system 

for every type of installation. There is no 

substitute for a high gain antenna in TV, but 

with the addition of a VEE -D -X Pre -Selector, 

higher gain is achieved along with the supres- 

sion of unwanted signals. Protected with a 
VEE -D -X lightning arrester, you can have the 

finest TV antenna system available with a 

VEE -D -X installation. See your favorite radio 
jobber or write to LaPointe Plascomold, 

Unionville, Connecticut. 

VEE -D -X 
Adds more vision to television 

11t6 

certain to upset the tracking of the 
tuned circuit. 

"Sometimes the signal gets into the 
mixer tube by way of the light line 
rather than through the antenna cir- 
cuit, and you can help these sets a 
lot by bypassing the filament leads to 
ground right at the mixer -tube socket. 
Quite often the best solution to the 
image type of interference -especially 
in a heavily populated neighborhood - 
is to select a frequency that will not 
allow the images to fall on any pop- 
ular broadcast in that vicinity." 

With this, Mac went back to work. 
Barney put in a 250 ¡ cfd. condenser at 
the grid of the 12SQ7 tube as Mac had 
suggested, and he asked if he could 
get off a half hour early so that he 
could test out the broadcast -interfer- 

ence cure before Margie got home 
from work. He promised to report by 
telephone on the results. 

Mac stayed around the shop a few 
minutes past his usual closing time, 
and just as he was going out the door 
the telephone rang. 

"Mac," Barney said, "that condenser 
did the trick all right, but now I have 
to take it off." 

"Why so ?" Mac demanded. 
Barney's voice came back over the 

wire with a mixture of pride and em- 
barrassment: "Margie says that now 
she wants to hear my voice." 

"Good night, Barney," Mac said 
softly as he gently replaced the re- 
ceiver and went out of the shop grin- 
ning. 

STACKED ARRAY 
By EDWARD M. NOLL 

Temple University 
horizontal antenna elements stacked 

vertically concentrate sensitivity 
at low vertical angles to correspond 
with the low angle of arrival of the tele- 
vision signals. At high frequency all 
high angle radiation is useless because 
it penetrates the ionosphere. Radiation 
at low vertical angles with respect to 
the horizon contributes the useful line - 
of -sight signal and extended line -of- 
sight signal. If the receiving antenna is 
designed with peak sensitivity at low 
angles we not only benefit from strong- 
er signals but have a much improved 
signal -to -noise ratio because the an- 
tenna cancels noises arriving from 
above or beneath. 

Stacked antennas are usually con- 
nected in phase, Fig. 1, to produce an 
additive signal at the transmission 
line. Noise components arriving above 
or beneath strike one element first and 
then, a half -wave later, a second, re- 
sulting in cancellation. The desired 
signal strikes broadside exciting both 
elements in -phase and by proper trans- 
mission line connection becomes addi- 

tive. Two methods are shown. In the 
first drawing, feeders are transposed 
between elements putting both signals 
in -phase at the point the transmission 
line is attached. This system depends 
on half -wave spacing to give polarity 
shift. A second method is to feed at the 
center -point which will keep the trans- 
mission line point of connection the 
same distance from each element. This 
latter method is not as frequency -crit- 
ical as the former. 

Parasitic elements and various types 
of driven elements can be used. Fig. 1 

shows stacked folded dipoles with re- 
flectors. Whenever two in -phase ele- 
ments are paralleled antenna resist- 
ance is halved. 

For the stacked antenna shown 300 - 
ohm line would run between elements 
and it would be opened at the center for 
attachment of the 150 -ohm line for 
ideal match. Again it is important to 
stress that if the receiver has only a 
300 -ohm input match the receiver and 
let any mismatch which must occur 
be at the antenna. 

Fig. 1 

-1E0- 

' t- t /4-41 
+ + X/2 

/z Chan- 
1\/4 

Element 
Spacing 

and Reflector 
nets Inches Inches Element 

Inches 
TRANSPOSED FEEDERS 

1 60 122.4 124 

A't 2 49 101 101 

3 44 91.4 92.3 

- + - 4 40 83.4 84.3 
CENTER F ED 

5 35 72.8 73.6 

a4 
6 33 67.8 68.2 

5.' 7 15rí4 32.4 32.8 

8 15'/4 31.4 31.8 
300 .0. 9 143/4 30.4 30.8 

10 14'/4 29.4 29.8 
v2 PO 

Isar. 
11 133/4 28.6 29 jp 
12 13'/: 27.8 28.2 ii 
13 13'/4 27 27.3 

z 
LO 42 87.2 88.1 

HI 14'/4 29.4 29.8 
STADKED FOLDED DIRDLY 

WITH REFLECTORS 
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International Short -Wave 
(Continued from page 165) 

plete schedule; plays Cuban and semi- 
classical music, announces in French, 
interval signal is four chimes, gives 
call letters in French and English; has 
five -minute talk in English 2030 -2035 
(at least some days). (McPheeters, 
La.) 

Honduras -HRN, 5.87, Tegucigalpa, 
"Radio Mil Cien," this call refers to 
medium -wave outlet HRA; signs on at 
0800 and is heard to 2300 closedown; 
Spanish only. (McPheeters, La.) 

Iran --Radio Teheran lists calls and 
frequencies of EQA, 895 kc.; EQB, 
6.150; EQD, 4.725; EQC, 9.680, and 
EPB, 15,100; QRA is The Director 
General, Wireless Dept., Ministry of 
Posts and Telegraphs, Teheran, Iran, 
Asia. (Kary, Pa.) 

Israel -Tel Aviv, 6.835, is heard in 
East with good signal daily 2145 -2230; 
no English. (Kary, Pa.) Usually is S9 
or more here in West Virginia. Uses 
7 -pips interval and has setting -up ex- 
ercises with piano accompaniment the 
first 15 minutes of this transmission, 
then news (presumably in Hebrew), 
and finally a period of classical or 
semi -classical music. 

Java -Radio Indonesia, YDC, 15.145, 
Batavia, is a fair to good signal here 
in West Virginia early mornings; now 
has English period at 0600 -0700; an- 
nounces 15.150 but appears definitely 
lower. 

"Voice of Free Indonesia," 10.841, 
has commentary at 0730. (Smith, 
Calif.) 

Radio Australia reports Radio Re- 
poeblik Indonesia, Musantara, on 11.- 
250 in the Indonesian language 2030- 
0030 daily (except Sundays when it 
continues to 0100) ; announcements are 
sometimes also in English,. 

Batavia's 19.345 outlet more re- 
cently was heard signing off 1235. 
(Fuller, R.I.) 

Korea -HLKA, 7.933, Seoul, is be- 
ing heard again on West Coast, around 
0500 and later, according to Balbi, 
Calif. Also reported by Dilg, Calif., 
who also hears the dual outlet on 
2.510. 

JBBK, 4.400, is heard in New Zea- 
land at 0600 -0630. (Milne) 

Malaya -Radio Malaya, 6.135, Singa- 
pore, operates Saturdays and Sundays 
0230 -0530. This transmitter also is used 
as a standby for operation when local 
power fails. On Saturdays and Sun- 
days takes Blue Network programs. 
When power fails takes program nor- 
mally carried by a medium -wave outlet 
with Red Network programs. Power 
fails often and this channel is thus 
heard erratically, (Desonza, Malaya, 
via Radio Australia.) Has been heard 
at times in California, but frequently 
seems closer 6.125. (Dilg) 

Mauritius- V3USE, Forest Side, 
7.143, 50 watts, is scheduled weekdays 
2200 -2315, 0315 -0430, 0800 -0900, 1000- 
1230; Sundays 0115 -0245, 0800 -0900, 
1000 -1230; news in English 2200, in 
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NEW WEBSTER- CHICAGO 
MICROGROOVE RECORD 
CHANGERS 
Just Released! The new model 
246 plays the Columbia I.P type 
records at 3V, rpm as well as 
standard records at 7s rpm. Sim- 
ilar in appearance and operation 
to the famous "Webster 50." 1'he 
Model 256 is similar to above but 
includes automatic stop. Similar 
to "Webster 56 " 
Model 246 Model 256 

$29.85 $34.60 
BOGEN SOUND EQUIPMENT 
for superb quality, dependable 
operation and long life. 
Model PV10. 10 watt High 
Fidelity Phono Amplifier. Peak 
power 17 watts. Response 30 to 
15.000 cps within =2 db. Mag- 
netic and crystal inputs. Multi - 
output impedances. $45.45 
Your Price 
Model PH10. Low -cost, high 
quality. multi -range phono am- 
plifier. Input for radio tuner or 
crystal phono pick -up. 40- 15.000 
cps with a 1 db. Push -pull output 
with inverse feedback. 3.2 and 8 
ohm output. $29.20 Your Price 

JENSEN Model JCP 40. 10 watt, 
12 inch PM speaker. "Bridging" 
type network. 6 -8 $19.60 slims. Your Price. 
Jensen Model JAP 60. 17 watt, 
15 inch PM speaker. For ex- 
tremely high quality reproduc- 
tion. Integral two -channel net- 
work. 50 to 15.000 $55.54 
cps_ Your Price. 

MEISSNER Mode! 8C FM 
RECEPTOR 

Converts any AM receiver to a 
superb FM /AM unit. Perfect 
fidelity. Standard 88 -108 me range. 
Contains own power supply. En- 
closed in handsome walnut veneer 
cabinet. 7 tubes plus rectifier. 
Your 
Price $38.33 

CERAMICON 
fixed condensers: 3, 5. 10, 50. 100, 
200, 500 mmf. In lots of 10 
assorted each S 04 , 

of RADIO AND 

TELEVISION 
PARTS & 

EQUIPMENT 
CERAMICON 
variable trimmers 3 to 13, 5 to 20 
4 to 30. 7 to 45 each S .10 
6 for 1.00 

DEFIANCE "TUNER" 
New Television "Front -End" 
Permeability tuned. Mechanical 
"snap action" station selector. 
All twelve channels. No moving 
contacts. two tubes. $26.46 
Your Price 

TRANSVISION "FRONT END" 
for 7" receivers. Convert your 
present set for 13 channels opera- 
tion including FM reception. 
Simply remove present front end 
and substitute new unit. Complete 
instructions furniabed.Witb tubes. 
You $34.95 
DUMONT INPUTUNER 
The last word in Television "Iron, 
Ends ". Continuous coverage 44 to 
216 me. Highest efficiency. \V ith 
tubes. $57,95 Your Price 

VISION TELEBOOSTERS 
Use with any television receiver 
and improve reception many -fold. 
Compact. e!relent and attractive 
in appearance. Perfect for use 
with Indoor antennas. 
Model TVA. Standard Model. 
Covers channels 2 to 13. 
Yo 

riice $17.25 
Model TVX. As above but with 
extra stage of amplification for 
extremely weak signals. or where 
reception is very difficult. 
Your 
Price $22.50 

RIDER TELEVISION MANUAL 
Newly released. Contains data ou 
most all television receivers. Over 
1401) pages. Two separate books. 
"How It Works" "Index ". 
Your $18.00 Price 

RÓGER TEL :PAD 
Used for trouble shooting and Ito 
installations. Variable pad bog 
for locating causes of ghosts, 
tearing pictures, etc. Complete 
with instructions. Model RQ-30 
for 73 and 300 ohm 
inputs. Your Price .. 8.77 
ROGER TEL -ADJUST 
"Cleans" and "Filters" Picture. 
Reduces or eliminates ghosts. 
Equalizes signal strength. Enables 
switching or several dipoles, wave - 
traps. etc., among several re- 
ceivers. Model RQ33. $4.67 Your Price. 

300 ohm twin -lead antenna lias. 
First quality. 
Your Price. 

$ 1.95 per loo rt. 

17.95 per 1000 ft. 

VEE -DX LIGHTNING ARRESTER 
for TV and FM antennas. Out- 
door mounting. Transmission line 
clamps on arrester necessitating 
no physical connections, $ 1 5O 
Your Price 

AEROVOX 
tubular condensors, 3500 w.v. 
.001 s .59 
.005 
.01 
.03 
10.000 w.v..001 

.62 

.65 

.71 
.68 

All RCA and TRANSVISION 

MAIL TODAY FOR YOUR 

FREE CATALOG 

RADIONIC, 
TRIBUNE THEATRE ENTRANCE 

170 NASSAU ST.. N. Y. 7, N. Y. 

60 2 -0421 

BLUE PLEXIGLAS SCREENS FOR TELEVISION 

7 X 9" lists for $3.25 

Prices on other sizes by request 
Dealers and Distributors Invited 

ABERDEEN AUTO PARTS 
Box 283 -N. Aberdeen. Maryland, Phone 258 

RADIO a n d TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS- EVENINGS 
RCA GRADUATES ARE IN DEMAND 

For Free Catalog write Dept. EN -48 
RCA INSTITUTES, Inc. 

A Service of Radio Corporation of America 
350 West 4th St., New York 14. N. Y. 

.MN MIn 

CLAROSTAT BEAM- BENDER 
Magnetic beam -bender fits over 
neck of 10 inch_ electromagnetic 
tubes as ion -trap. No power 
requirements. Maximum ettt- 

o $1.80 Youur Price 

parts in stock 

Your 

Radionic E quipment Co., Dept. 310 
170 Nassau Street, New York 7, N. Y. 

Send at once your free catalogs, supple- 
ments and Bargain lists as published -listing 
products of leading manufacturers of radio - 
electronic parts and equipment. 

NAME 

P.O. BOX or STREET 

TOWN STATE. 

i 

1 

1 

MASTERPIECES IN CABINETRY 
Television cabinets specially engineered for 12" 
and 15" Standard and De Luxe "Transvision" 
models. Also available for 12" and 15" Standard 
and Champion "Television Assembly" models. 
Exclusively designed tables to match. Various 
finishes. Write for particulars. 

TEL -CRAFT COMPANY 
108 Havemeyer St. Brooklyn 11, N. Y. 
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SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

LOTS OF NEW ONES! 
ARB (CRV 46151), Complete schematic, simpli- 
fied schematic (both with control hoxes), and IF 
and RF alignment chart $1.00 
BC -645, original and conversion, fixed or 
mobile $1.00 
BC -375 -E step -by -step conversion to AC with 
power pack $1.00 
AN /ARC -4 with RT -19 /ARC -4 and control box, 
interconnections and cabling diagrams $1.00 
SCR- 518 -A, 6 large, clear schematics with ex- 
planatory notes, frequencies, band -pass and 
complete reprint of the manual $2.00 
SCR -274 -N receivers BC -453, 4, 5: Explanation 
of control and power circuits and plug terminals. 
Conversion of front plug to local control adapter 
with volume control, on -off and CW -MCW 
switch. AC power. Alignment. Parts location 
views. Voltage and resistance readings. Rack, 
control box, and interconnection 12 81/2" x 
11' pages Price $2.00 
MN -26 receiver, MN -28 control box, IN -4 in- 
dicator schematic, interconnections, conversion 
to 14 V, etc $1.00 
MN -26 operation and maintenance man- 
ual, 145 pages $5.00 
BC- 348 -H, K, L. or R schematic plus AC power 
pack and connection instructions $1.00 j BC- 348 -J, N. Q. (same as above) $1.00 {.W 
BC- 946 -B, step -by -step conversion and schemat- I: : 

icc, pictures, etc. Delayed AVC and 2 -stage Fy+ 
audio. 12 81/2" x 11° pages $2.00 
AN /ARC -5 schematics: receivers, transmitters, 
push -pull modulator, and control boxes, plus 
large schematic of the VHF transmitter. 
All for $1,0o 
SCR -274 -N transmitter schematics, including 

rack, and control box $1.00 $g 
T-85 /APT -5, power unit, 60 ey. power informa- a 
tion, freq. and mod. adjustments, chart of coon- 
ter settings, operation instructions, etc $1.00 f DZ -2 schematic. At last I've got it. Photo- 
stet $3.00 
Wilcox CW -3 receiver schematic with typical 
installation interconnections $1.00 
BC-659 and PE -117 schematic. Both $2.00 
BC -966 schematic is finally declassified $2.00 
AN /ART -13A calibration charts for ham bands, 
different dial settings per each BC $2.00 
SC R -625 mine detector schematic $1.00 
RU- 16 /GF -11 equipment schematic $2.00 
RU- 17/GF -12 equipment schematic $2.00 
ID-6A or B /APN -4 schematic (please specify 
A or B) S2.00 
R-9A or B /APN -4 schematic (please specify 
A or B) $2.00 

$100 
Each 

SCR -522 ARN -7 BC -433 -G BC -733 -D 

ART -13A APN -1 APN -9 RA -10 

SCHEMATICS : 

APT -2 BC- 1206 -C R -89 /ARN -5A 

Please Remit with Order 

F.. E. 

GOODHEART 
3451/2 N. PALM DRIVE 

BEVERLY HILLS, CALIF. 

Electrical Troubles "TO LIGHT" with 

APPLIANCES 

188 

TESTOLITE 

The NEON ìÿiów- 
enables break's,' poor 
contacts, shorts, and 
defective electrical units 
to be located quickly in 
all circuits of 100 to 
550 volts ... indicates 
hot or grounded wires 
.. tells AC from DC 

land polarity). 
Here's the ultra -convenient, time sav- 
ing, modern tester for fuses, cut outs, 
radios, appliances, motors, outlets. 
Far superior to the ordinary, clumsy 
bulb. Operates one hundred per 
cent even on very minute current. 
The only pocket -size tester with 
Patented Safety Feature. Guaranteed 
for a lifetime. 

95c at your local electrical dealer 
end 51.00 to cover purchase 

price mailing and handling. 

L. S. BRACH MFG. CORP. 

202 Central Ave. Newark. N. J. 

French 2230, 0345, 1000, 1228, in Hin- 
dustani 0800._ Announcement in 
French is "Ici le Poste de )'Ile Mau- 
rice"; in English, "This is the Mauri- 
tius Broadcasting Service." Station 
signature tune, the march, "The Thin 
Red Line." QRA is Mauritius Broad- 
casting Service, Forest Side, Mauri- 
tius. (World Radio Handbook) 

Mexico -XEBT, 9.625, Mexico City, 
seems to change time of English news 
frequently; latest schedule for the 
English news seems to be nightly at 
1935 following Spanish news 1930. 
(Ferguson, N.C.) 

Mozambique- CR7BJ, 9.650, Louren- 
co Marques, heard in Pa. signing off 
with "A Portuguesa" at 1518. (Kary) 

Panama -HOLA, 9.050, Colon, has 
English program 1500 -1800, Spanish 
1800 -2100, English again at 2100. (Mc- 
Pheeters, La.) 

HERT, 6.060, Panama City, "Radio 
Indoamerica," heard evenings to 2230 
sign -off; signs on 0700. (Mc- Pheeters, 
La.) 

HOFA, 6.060 (announced), signs off 
2103 with Panamanian National An- 
them; news in Spanish around 2038. 
(Kary, Pa.) 

HP5K, 6.005, Panama City, is heard 
around 0630; Spanish only. (McPhee - 
ters, La.) 

Paraguay -ZPA5, 11.948, Encarna- 
cion, heard relaying Radio Belgrano 
with good signal as early as 1925; off 
at around 2100 to 2105; announces 
"Radio Belgrano y Encarnacion" and 
at times "LR3 and ZPA5." 

Portugal -The Lisbon outlet on 
15.100 has been heard opening 0600. 
(Ferguson, N.C.) Closes at 1430. Call 
may be CS2MQ. Reported testing 0930- 
1130 in parallel with CS2MT, 15.320. 
(Stockholm Radio) 

CSX, 6.375, has been heard in parallel 
with CSW7, beamed to North America 
at 1930 to tuning out at 2016, good 
level in North Carolina. (Ferguson) 

Portuguese Guinea- Bissau's CQM4, 
7.948, heard weakly at 1740, much 
static and ham harmonics. (Kary, Pa.) 

South Africa -ZRB, 9.110, Pretoria, 
is heard at 2350 -0145 (may not be com- 
plete current schedule) when carries 
SABC programs. News at 0100 is prob- 
ably relayed from BBC. This station 
fades slightly and has CWQRM. Cape 
Town's 5.878V outlet carries same pro- 
grams from 0020, also has bad 
CWQRM, and is usually somewhat 
weaker than ZRB. (Hagen, Ala.) 

Spain -"La Voz de Falange," Ma- 
drid, is using 7.380. (Kary, Pa.) Sched- 
ule appears to be daily 1700 -1830, using 
400 watts. (Radio Australia) 

Turkey- Current schedules of Radio 
Ankara appear to be -TAP, 9.465, 
daily, news in Ordu 1000; in Persian 
1015; in Arabic 1030; in Turkish 1100; 
in English 1145; in French 1200; in 
Greek 1230; in Roumanian 1245; in 
Serbo -Croat 1300; in Bulgarian 1315; 
in German 1330; in Hungarian 1345. 
Special broadcasts for English- speak- 
ing listeners on Mondays and Thurs- 
days 1530. TAQ, 15.195, has Postbag 
(English) on Sundays 1530; has special 
broadcast for U.S. fortnightly on Tues- 

days 1700. The 1600 -1615 program in 
Turkish (weekdays) appears to be a 
test as it is not officially listed by 
Radio Branch, Turkish Press Depart- 
ment, Ankara. (Kary, Pa.) 

Vatican -HVJ, 11.685, has been 
heard with a broadcast in Spanish 
from tuning 1500 to closing down 1515, 
good signal. (Ferguson, N.C.) 

Stockholm Radio reports HVJ is 
using 11.685 instead of 6.190 in parallel 
with 5.968 for the transmission 1345- 
1515. 

Venezuela- YV5RM, 4.915, and 
YV5RN, 4.920, are in dual; heard to 
2030; Spanish only. (McPheeters, La.) 

* * * 

Last Minute Tips 
Paris, France, was recently heard 

testing as follows -0900 -1200, 15.295; 
1500 -1600, 9.560; the following day 
tested 0900 -1200, 15.100; 1500 -1600, 11.- 
845. Asked for reception reports to 
Boothe, U.N. Services, Palais de Chail- 
let, Paris 16, France. Appeared beamed 
to U.S. 

The new Nanking outlet XGRZ, 
listed 17.765, has been measured 17.- 
758.6; heard in Pa. as early as 0715 to 
0925 sign -off; complete schedule un- 
known; carries commentary in Kuo- 
Yu from XGOY (Chungking) at 0715- 
0730; news in French 0742 -0749; news 
in English 0800 -0815; announced only 
XGOA which this new outlet relays. 
(Kary, Pa.) 

Bucharest, Roumania, uses 6.200, 
9.250, 11.900 in parallel at 1500 -1530 
for English program. (Radio Austra- 
lia) 

Teheran, Iran, now has its second 
transmission of the day at 0500 -0700 
on 15 100 and 9.680; programs include 
Russian 0600; English 0615; Arabic 
0630; Turkish 0638; French 0645 to 
closedown. ( Bluman, North Africa, 
via Radio Australia) The 15.100 out- 
let recently has been heard widely in 
America 1330 -1430, English news 1410; 
fair to good signal here in West 
Virginia. 

Herbert Bluman, North Africa, has 
notified Radio Australia that the sta- 
tion previously unidentified on 6.845 
has been ascertained as Khoramabad, 
Iran; scheduled Wednesdays and Sat- 
urdays 1130 -1230 (may not be com- 
plete schedule); identification is an 
Oriental melody played on a flute at 
1125, followed by Persian Anthem at 
1128, program begins 1130; translation 
of opening announcement is "Here 
Khoramabad, regional transmitter for 
the province of Luristan." 

ZBW -3, 9.525, Hong Kong, is heard 
by Sanderson in Australia as early as 
0430 when has Chinese and French 
news, then BBC relay, and music. 
Other late items from Miss Sanderson 
include -XHSR, 5.880, Communist - 
controlled Chinese outlet, has Chinese 
news and Westccn music 0645; XGOE, 
9.820, Kweilin, China, with Chinese 
music and news 0615; Saigon, 6.165, 
0530 with news in French and music; 
Radio Cambodia, also Fr. Indo- China, 
6.035, with news in French and music 
0630; KZPI, 9.505, Manila, with news 
0600; KZRH, 9.64, Manila, news and 
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music 0500; KZOK, 9.692, Manila, 0430 
with good musical program, then 
news; KZRC, 6.140, Cebu City, Philip- 
pines, 0530; SUX, 7.865, Cairo, Egypt, 
1630 with Arabic program of news and 
music; "La Voz de Falange," Madrid, 
7.380, 1645 with news in Spanish and 
musical program; JKA, 7.285, Tokyo, 
0430 with Western music, then news 
in Japanese; JVW3, 15.235, Tokyo, 0345 
with Japanese news and Western 
music; Radio Musantara, Indonesia, 
on 11.250, at 0500 with announcements 
in Dutch, and music; PLU, 9.865, Java, 
at 0630 with musical program and 
news in Dutch; HLKA, 7.933, Seoul, 
Korea, 0615 with news in Korean and 
music. 

The British Foreign Office has taken 
over the British Far Eastern Broad- 
casting Service in Singapore, Malaya, 
according to a BBC newscast. It was 
stated this is the first time that BBC 
has operated broadcasting facilities 
outside the United Kingdom. (Worris, 
N.Y.) 

Latest schedules of Radio Italiana in- 
clude beams to Latin America 1730- 
1840; to North America 1840 -1955; 
news in Italian 1800, in Spanish 1820, 
in Portuguese 1830, in Italian (for sta- 
tion WHOM, New York) 1845, in Eng- 
lish 1915. Frequencies are 15.12, 11.81. 
(Jeffrey, Indiana) 

T. Y. Woo, director of XGOA, Nan- 
king, airmails us that XGOA now is 
operating with regular programs on 
660 kc., 5.985, 9.730, and (new) 17.765; 
call assigned new 17.765 outlet is 
XGRZ but only XGOA will likely be 
announced when this outlet is in paral- 
lel with the others in Overseas Serv- 
ice; at that time 17.765 is beamed to 
America and /or Europe. The two new 
transmitters completed in Nanking 
are 20 kw. each. On 17.765 one of the 
new transmitters operates regularly 
now 0300 -0915 (to replace transmission 
previously carried on XGOA's 11.835, 
which has now been replaced by 5.985). 
XGSW (also new) is now transmitting 
tests on 21.45 daily except Sundays (in 
China) at 1930 -2200; this being a test, 
is subject to change; says Woo. They 
would appreciate detailed reports on 
all outlets of XGOA and other Nanking 
channels. Normal current schedule of 
XGOA is to Philippines, Australia, 
New Zealand, South Pacific Islands, 
0300 -0500; to Mongolia, Tibet, Japan, 
South Sea Chinese, 0500 -0730; to India, 
South Africa, Eastern Europe, 0730- 
0915; news commentary 0350; talk 
0430; talk 0640; news (which now orig- 
inates in Nanking studios instead of 
XGOY's, Chungking, as formerly), 
0800. Readers should remember that 
the new 17.765 channel is used for this 
Overseas Service, beamed to America - 
Europe, at 0300 -0915. 

Of the Indonesian stations, Sema- 
rang on 11.034 should not be confused 
with Soerakarta on 11.125; Semarang 
is Dutch -controlled while Soerakarta 
is Indonesian -controlled. Indonesians 
have also been heard on 11.060, 11.080, 
11.100, but are too weak to identify for 
certain. (Dilg, Calif.) 

Kary, Pa., has received a verifica- 
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TELEVISION ASSEMBLY 
PROJECTION TELEVISION 
520 Sq. Inches ...20x26" .. 20 x 26" Screen 
BY TELEVISION ASSEMBLY COMPANY 

Complete with All Parts Hood and Rack 

RACK DIMENSIONS 
HEIGHT 48" - WIDTH 30" - DEPTH 22" 

SEE YOUR LOCAL 

36 R.C.A. TUBES 

DUMONT INPUTUNER 

12" P.M. SPEAKER 

Pre -wired & Pre -tuned 
Picture I.F. & 

Sound I.F. 

Pre -wired 30 KV 
Tripler Fly Back 
Power Supply 

Eastman Kodak 
Projection Screen 
Aluminum Coated 

Top Mirror 
Bausch & Lomb 

f :1.9 Projection Lens 

EXPRESSLY DESIGNED 
Metal Rack, Hood 

and Picture Frame 
For realism, clarity, definition and 
BIG SCREEN Televiewing, the pictures 
produced by this unit have no equal! 

This screen is absolutely flat, pre-. 
cluding curvature distortion anywhere 
in the picture. Picture tones are true 
black, grey and white -high in bril- 
liance, yet absolutely glare -free! 

MANUAL OF INSTRUCTIONS AND 
SCHEMATIC DATA 

Prepared and Edited by 
JOHN F. RIDER PUBLISHER, INC. 

NATIONAL PARTS DISTRIBUTOR 

f 
HUED _ ASSEM tlf ED. 

ONLY THE FINEST STANDARD BRAND 
COMPONENTS USED THROUGHOUT 

540 BUSHWICK AVENUE 
BROOKLYN 6, NEW YORK 

%ii)IVDÉGIRÉEÉ !"21 MONTHS 
Intensive, specialized course, including strong basis 
in mathematics and electrical engineering, advanced 
Radio Theory and Design, Modern laboratory. Low 
tuition. Self -help opportunities. Also 27 -month 
courses in Aeronautical, Chemical, Civil. Electrical 
and Mechanical Engineering. Gov't approved for 
G.I,'s. Enter Dec., March, June, Sept. Catalogue. 
INDIANA TECHNICAL COLLEGE 

9108 E. Washington Blvd., Fort Wayne 2, Indiana 

TALK ANYWHERE 
, IYSTANTLY TO ANYONE 

with INTER -TALKIE! JUST PUSH 
BUTTONS AND TALK TO OR FROM 

7 DIFFERENT PLACES! NOT A 
PHONE -LOUD ROOM VOLUME 
-NO ELECTRIC "PLUG -INS" 
OR TUBES NEEDED! SIT OR 
HANG IT! SIMPLE TO HOOK 

UP. FOR HOMES. OFFICES, STORES, 
FARMS, ETC, PRICE ONLY $9.913 EACH! 

GUARANTEED! WRITE FOR FREE DETAILS TODAY, 
MIDWAY SALES CO., RN -10 KEARNEY, NEBR. 

ROYAL BEAMS FOR 
TELEVISION and AMATEURS 

Royal TV (Television) beam 5 El ..528.95 
Royal DeLux All Aluminum 10 -11 

3E1 WS Junior $17.95, Senior.. 22.95 
1 /20hpr 115 vac reversible motor 

for lite TV, 11 -10, 6, 2 meter 
beams 5.95 

BC 457 Used g 6.95. New 9.95 
BC 458 Used 6.95. New 9.95 
BC 459 Used 12.95. New..... , , 14.95 
Complete 4 tube kits for 696, 457, 

458, 459 1.69 
NEW TUBES BARGAINS Each 

6c4, 1625, 1626, 1629, 80 $ .48 
6v6, 211, 866, 6f6, 24G .88 
616g, 807, 30411 1.25 
304th, 100th, 813, V70D. - 6.95 
Surprise "Electronics Parts" kit 1.48 

Min. order $1.00 F.O.B. Madison 
Cash Or 25% with order bal. C.O.D. 

Add postage Write for flyer. 

ROYAL RADIO SUPPLY 
1800 Frazier Street R4 Madison 5, Wisconsin 
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EVERY SERVICEMAN and 

PRODUCTION LINE WORKER 

Should Have These 

Two NEW Radio KITS 
Screw and Nut Driver 

NO MORE HUNTING THE RIGHT DRIVER! 

VACO ZB SO KIT 

5 screw drivers in 1! 

1/4%1/2', 
and W regu- 

lar blades and No. 1 

and No 2 Phillips 

blades snap into 

break- proof, shock- 

proof handle. Preci- 

sion built throughout ... no wobble. 

Oil tempered Chrome 
diu P 

steel blades lastic handle. 
fire-safe Amberyl` P 

Fully Guaranteed! Price, including 

leatherette tool roll, $2.22 

VACO ZS 60 KIT 

5 nut drivers in 1! 

Interchangeable 
soc- 

kets fit into s 
ic 
is 

Amberyl plastic 
handle to provide 

545' 
ii, s /s' and Us' 

hex. wrenches. 
ocketS life! 

hard steel fortable grip handle is 

Large, for greater torque. 

Whole 
ep -fl aced leatherette tool 

W kit including 
into back pock- 

et. Fully 
yoGuaranteed! Price $2.22. 

ec. Fully 
*Trade Mark Kegs 

See Your Jobber, 

Or Order Direct 

Plant Managers ...Write for 
New Catalog. More than 250 
types and sizes of drivers! 

317 E. Ontario Street 
Chicago 11, Illinois 

Come to the Great 
SHOPS OF 

COYNE 
whereyotì'Iearn by doing" 

vorl - 
AirlO7;i ,. 

RADIO 
ELECTRONICS -TELEVISION 

Q 
To Succeed in Television, You Need 

All- Around Radio Training! 
Trained Radio men needed now. Get Radio 
training and be ready for a real future. Learn 
on actual equipment at Coyne. 49 years of train- 
ing experience Not "Home Study". Free employ- 
ment service to graduates. Many earn while 
learning. If you are short of money, ask about 
Student Finance Plan. Now added Training in 
Electric Refrigeration. G.I. Approved. 
SEND COUPON FOR FREE BOOK 

B. W. COOKS President 
COYNE ELECTRICAL & RADIO SCHOOL 
500 S. Paulina St., Dept. 78 -11C, Chicago 12, Ill. 
Send Big Free Book; also details about Coyne Part - 
Time Employment and Student Finance Plan. 

NAME AGE 

ADDRESS 

CITY STATE 
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tion from Cia. Internacional de Radio, 
S.A., Santiago, Chile, for CEC6B, 22.- 
325; transmitter is a 3 kw. Western 
Electric with rhombic antenna. QRA 
is Casilla 16 -D. 

Sweden's SBT, 15.155, is a good sig- 
nal daily at 1240 when it has news; 
SDB -2, 10.780, is in dual. (Fargo, 
Georgia) 

Balbi, Calif., says he hears the new 
VLT5, 7.280, Port Moresby, Br. New 
Guinea (Papua) from around 0315. 
He says the sister -outlet, VLT7, 9.520, 
appears on the air at least 0100 -0300. 
VLT5 signs off 0745. 

Radio Makassar, 9.55, Celebes, has 
improved signals, mornings. (Balbi, 
Calif.) 

TFJ, located near Reykjavik, Ice- 
land, has verified reception of its Sun- 
day beam 1115 -1145 on 12.175 for An- 
son Boice, Conn.; card is attractive, 
bears picture of transmitting panels 
on one side, and information on other. 
Says TFJ is operated by the Icelandic 
Post and Telegraph Administration 
and that programs are arranged by 
the Icelandic State Broadcast Service; 
glad to have reports. 

ZJM5, 6.170, is back on the air carry- 
ing the Sharq -al -Adna broadcasts in 
parallel with ZJM6, 6.790, and ZJM7, 
11.720. I believe location is more 
likely Cyprus than Amman, Trans - 
Jordan as reported by Swedish sources. 
This station is British -controlled, I 
understand. 

The Department of Posts and Tele- 
graphs of Ireland confirms to me that 
the new high -powered short -wave sta- 
tion under construction has been aban- 
doned as an economy measure. The 
only s.w. outlets in Ireland are low - 
powered 17.840 which has news daily 
1230, and 9.595 which has news daily 
1610; transmissions last from 15 to 20 
minutes. By this time the Irish may 
have reverted from Irish Summer 
Time, in which case you may find 
these periods one hour later than just 
listed. 

ZIK -2, 10.598, Belize, Brit. Honduras, 
still has daily news broadcast begin- 
ning any time between 1330 -1340; poor 
signal. (Eyles, Ga.) 

Prague's 11.840 outlet has recently 
been weaker in its daily 1900 -2000 
beam to North America, news at start. 
(Worris, N.Y.) 

Listeners who read c.w. will be in- 
terested in this item from John W. 
Young, Jr., Pa. -YAK, 9.975, Kabul, 
Afghanistan, has verified reception of 
February 29 at 2354 when the station 
was heard calling Tangiers; address is 
Radio Station YAK, Telecommunica- 
tions Ministry, Technical Directorate 
General of Telegraph, Engineering 
Department, Kabul, Afghanistan; sta- 
tion also operates on 13.580. Among 
other c.w. stations listed by Young as 
heard during recent months are REL, 
4.100, Kiev, USSR at 2129 (broadcasts 
weather) ; GFV3, 7.475, Habbaniyah, 
Iraq, 1930 (Royal Air Force) ; VSS2, 
8.780, Aden, Arabia, 2035; YIU, 10.100, 
Baghdad, Iraq, 2025; AHO5, 11.948, 
Dhahran, Saudi Arabia, 2205 (U.S. Air 
Force); VV0149, 14.970, Singapore, 

Malaya, 2122 (Royal Navy) ; GZ0153, 
15.370, Stonecutters' Island, Hong 
Kong, 1323 (Royal Navy). 

Late tips from Peddle, Newfound- 
land, include CR6RN, 9.475, Luanda, 
Angola, improving, off 1600; CSX2, 
4.845, Ponta Delgada, Azores, 1800- 
1900; CS9MB, 11.090, Ponta Delgada, 
1415 -1500; Radio Andorra, 5.985, 1600- 
1830; ZAA, 7.852, Tirana, Albania, 
news 1515 -1530; KZCA, 7.221, Salz- 
burg, Austria, 1500 -1715; Brussels, 17.- 
845, Belgium, to Belgian Congo 1615- 
1630; LZB, 9.350, Sofia, Bulgaria, Eng- 
lish 1515 -1535; XMPA, 12.205, Nan- 
king, China, 0530 -0615; Prague's 6.010 
outlet news 1545 -1600, on 9.553 at 1445- 
1500, 1645 -1700 with news; OIX1, 6.120, 
Finland, news 1915 -1930; HVJ, 9.660, 

_Vatican, news 1415 -1430 now; YDC, 
15.145, Batavia, Java, news 0500 -0530; 
YUA, 6.107, Belgrade, Yugoslavia, 
news 1530 -1545; Beirut, 8.020V, 0000- 
0100, 1345 -1600; Monte Carlo, 6.035, 
20 kw., in French 1445 -1600; Douala, 
9.160, Cameroons, to 1515 sign -off. 

The Chinese station reported by 
"Down Under" readers on about 12.120 
has been heard rather weakly in Cali- 
fornia on schedule of 0830 -0945 with 
Chinese news at dictation speed 0900. 
(Dilg) May be Taiyuan? 

HI1N, Ciudad Trujillo, Dominican 
Republic, now appears on 6.050 from 
6.244; announces "Emisoras Unidas," 
and relays medium -wave HIN. (Kary, 
Pa.) 

ZBW -3, 9.525, Hong Kong, has re- 
cently been audible again on West 
Coast, heard at 0615; at 0630 an- 
nounces "You are listening to ZBW" 
(medium -wave outlet); woman then 
speaks in Chinese; some QRM from 
AFRS on 9.57. (Stein, Calif.) 

T. Y. Woo, Director General of the 
Central Broadcasting Administration, 
Nanking, China, has asked me to in- 
form readers of this Department "that 
we have been most grateful for the 
reports received from short -wave lis- 
teners all over the world. We have 
sent and will continue to send QSL 
cards to all reports if they correspond 
to our log. In the past we have re- 
ceived many requests for cards with a 
very brief statement that our station 
had been heard. We must have de- 
tailed information regarding our pro- 
gram contents, the frequency it was 
heard on, the time (preferably in 
GMT), reception conditions, and sta- 
tion calls before we can issue veri- 
fication cards. In the past, we have 
received letters from listeners who 
claim to have heard our station 
with call letters and frequency that 
were not being used at the time. The 
most ludicrous example came from an 
ardent 'QSL card collector' who re- 
quested a card for a station that was 
never on the air. The call -letters were, 
however, registered at Berne, Switzer- 
land. We had not given it any pub- 
licity, previously. How the person 
knew about it is a puzzle to us. On the 
other hand, we are very glad that we 
have so many fans, many with elab- 
orate equipment, who monitor us, not 
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for the sake of just a card, but for the 
pleasure that they derive from listen- 
ing to our programs and being able to 
hear the `Voice of China' in Nanking." 

Kary, Pa., reports a new Spanish 
outlet on approximately 8.250, an- 
nouncing "Radio Nacional de España 
en la Coruña;" seems more powerful 
than Alicante; is heard 1630 -1700 but 
this is not full schedule. Is believed 
to closedown around 1900; probably 
relays a medium -wave outlet. 

In verifying for Kary, Pa., these 
schedules were listed by the new s.w. 
station at Port Moresby, Papua (Bri- 
tish New Guinea) ; schedules are in 
Australian Eastern Standard Time 
(subtract 15 hours for EST) -VLT5, 
7.28, weekdays, 0645 -0845, 1815 -2245; 
Sats. 0645 -0830, 1815 -2300; Suns. 0745- 
1100, 1815 -2200. VLT7, 9.52, weekdays, 
1200 -1345, 1600 -1800; Sats. 1200 -1800; 
Suns. 1200 -1400, 1600 -1800. QRA is 
Radio Station 9PA, New Guinea Serv- 
ice, Australian Broadcasting Commis- 
sion, Port Moresby, Papua. (Radio 
Station 9PA is the medium -wave out- 
let.) 

Radio Dakar's new frequency in the 
25 -m. band has been measured by 
Kary, Pa., as 11.896.88. 

Kary, Pa., reports HCJB, Quito, ap- 
pears to have raised the frequency of 
its 50 -m. outlet from 5.960 to 5.993, 
heard best after 0000 but suffers from 
teletype and multiplex QRM. 

Latest schedules of Leopoldville, 9.- 
767, are 1300 -1900, 1900 -2300; English 
sessions begin 1430 (to Great Britain 
and British colonies in Africa), and at 
2100 to U.S. and Canada. 

* * - * 

Acknowledgments 
Thanks for the FB reports coming in 

regularly. Keep up the good work! 
Additional reporters, from anywhere 
in the world, will be welcomed. Write 
Kenneth R. Boord, 948 Stewartstown 
Road, Morgantown, West Virginia, 
USA. Monitor's certificates for 1948- 
49'are now being sent out to all active 
monitors. K R B 

Another lucky winner in the Hytron Serv- 
icemen's Contest is Gerard P. Diaz of 
Parkville, Missouri, who was named top 
man among the June entries. He is shown 
being congratulated by William T. Mc- 
Gary. Hytron representative while Merle 
Applebee of Burstein -Applebee Co. dis- 
plays the double prize Mr. Diaz received. 
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RADIO HARDWARE 
TREASURE. An in- 
dispensable assort- 
ment of approx. 
1000 screws, nuts, 
lugs, washers, plus 
other popular 9 aA 
items `t7 

glfer 
Cone-guy LEO 

FACTORY SPEAKER 
REPAIRS SINCE 1927 

110 V. AC MOTOR. 
Approx. 1750 R.P.DI., 
shaded pole. Quiet 
operating fract. H.P. 
for Record Players, 
Blowers, etc. 416" 
shaft. Overall: 214" 
x2 %"xl% ". Shpg. 

2 lbs. .... I.29 

SAVE ON TUBES! 
STOCK UP NOW at up to 80% off list. Perfect 
condition, unsealed cartons. Most types in stock. 
all GUARANTEED FOR 90 DAYS. 

Nos. 27. 35. 311,e 37 39, î7, Nos. 41, 75, 76, 78, 5U4, 5Y4, IA7, I LN5, 6A4, 6B7, 6C5, XI, 85, 89, 5W4, 5Y3, 5Z3, 6F5, 6F6, 6G5, 6J5, 61<6, 6L6, 6SA7, 6SD7, 6SH7, 6SI(7, 6A7, 6116, 6Ií7, 8L7 or 6x5 6R7, 7A7, 7B8, 7Y4, 12SK7 or 5085 49c 39c 
TUBE CARTONS -Plain White 

Miniature (1" sq. x 2 % ") per lot) .98 Med wo I I1í2" sq. x 41/4") per 100 
GT (1y4" sq. x 31/4 ") per 100 I 25 Large (2" sq. x 5 ") per 100 

HEARING AID AMPLIFIER AS- 
SEMBLY. Vacuum tube type. Make 
a Real Vest Pocket Radio or Ampli- 
fier adding only small tuner sect. 
and speaker or phone. Reedy-wired 
miniature components include: 2 
controls (1 and 4 meg.), output 
trans., dole. choke, switch. resis- 
tors, condensers, etc. Complete with 
sch el ratite for amplifier & 2 RF Tun- 

er I,rl oils. Less tubes and case. 
2'x "x1,44 ". Weighs only 31/4 ozs.. 49 

149 
I 79 

WIRE RECORD- PLAYBACK HEAD - Pre- 
cision built, Triple -Coil (record, playback. 
erase). 4 pin plug -in type. Moulded bake- 
lite housing (114 "x1 "x7% "), accurately "Y" 
grooved for maximum fidelity and sen,,ti, ut 
For replacement or new $95 applications v 
WIRE HEAD SOCKET -Polarized, 
moulded bakelite. Fully shielded. .Each .35 

Yes, the NEW "JUMBO RA- 
DIO PARTS KIT" has proven 
its value to hundreds of Radio - 
men.-17 FULL POUNDS of 
new & dismantled radio & elec- 
tronic parts- Coils, Transform- 
ers, Wire, Speaker Repair Parts, 
Resistors, Condensers, Hard- 

ware, etc., etc. All these and 
much more for only $295 

(Shpg. wt. 21 lbs.) 

NOISE FILTER for mobile power suppLes. 10 
amps., 6 -30 V. DC. Hermetically sealed metal 
case, 2" sq. x l" 59 
9 FT. WHIP ANTENNA -Flexible, lightweight 
(8 ozs.). Weather proof OD finish. Base threaded 
for mtg. 10 sections Only 1.25 

GE D.P.D.T. RELAYS - 4.ía" silvered 
contacts, protective plastic housed 
18 -28 V. D.C, 160 ohm coil. BRAND 
NEW Only 39c 

15 for 5.00 
HANDY CARBON MIKE (RS -83). 
Moulded bakelite case (11/2" 0.0.). 
41/2 ft. rubber cord with push -to- 

talk switch and standard plug. BRAND NEW 
Only 1.39 

PE -I57 POWER SUPPLY. Incomplete unit, but 
rect., etc. Portable hinged lid metal case 

1/2r PILOT JEWEL ASSEMBLY with faceted 
Red. Green, Amber or Clear Jewel. Mini. 
screw base I9 

6 for 1.00 
3AG FUSES -Famous make. .2. 114, 2. 21/2, 
4 or 5 amps 03 

Box of 25, 69c 
ALNICO MAGNETS -New "Experimental Kit" 
of 10 asstd. powerful B a r, "U," Circular, 
Block, etc. -Kit of 10 1.98 
STEEL CHASSIS -Handy size (101 / "x31/ "x 
1.54 "( : ready -punched for receiver or ampli- 
fier up to 5 tubes. Cadmium plated. Shpg. 
wt. 2 lbs 39 

a "gold mine" of relays, switches, jacks, selenium 
6r "xCx12 "). OD crackle finish. PLUS 

descriptive 173 p. TECH. MANIAI Shpg wt. 20 lb- 2.49 
Received 
Yours Yef ?? 
Supplements listed be- 
low are FREE FOR THE 
ASKING. Write today for 

that interest you. 
Record'ng Components 

& Accessories 
Hearing Aid & 

Miniature Parts 
Alnico Magnets 
Radio & Electronic 

Components 

MAKERS OF CONES AND FIELD COILS 
65 -67 DEY STREET. NEW YORK 7, N.Y. 

WORTH 2- 0284 -5 
12,000 SQ FT OF RADIO PARTS 

Please add sufficient 
postage. (Excess Re- 

funded) 

Min. Order $2.00 
20' Deposit 

Required on C.O.D.. 

LOCKSMITHING & KEY MAKIN° 
COMPLETE UP -TO -DATE COURSE 

How to pick locks. decode. make aete --keys. 
pair. l eall, service. e . 53 easy iitustratedeeelf- 

ruction lemons for every handy man. home- 
owner. mechanic. hardvere dealers, ¡oilts. Satisfaction gg nt'd. 
Full price only $3.05. postpaid --or COD plus 
Poetage. Address Below. 

WATCH AND CLOCK REPAIRING 
LEARN at HOME In Your Spar.Time 

Prepare for a happy future of prosperity and 'ty- 
d get a good jolt No 

w 
. A fascinating. thorough self- 

instruction training in American and Swiss watches . 
pclocks. Special section o alarm clock repairs. Faet- 

6e ufact ou G 
Complete. 

34. keen- °Hall Ce,.. ¡D 
plus. 

Wabash Am.r Dept ,t -s9 Chicago 5, III 

NEW POWERFUL ELECTRIC MOTOR 
Fur Rotating Dam. FM, Televi- 
sion Anten Barbecue Spits, 
Min. RR Turntables, Telescopes 

Operates on 1 10V AC, 60- 
Cycles (Requires only 12MFD 
Condenser) 
Free Swing 

e Quiet e Easy to Mount 
With Furl $5,fí5 Postpaid Instructions Cont. u.S.A 

ALVARADIO, Dept. RN -10 
S01 S. Alvarado, Los Angeles, 6, Cala 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training i 

s 

all phases of radio and elec- tronics, open to high' hool and junior college Grad- ates. Old established school specializing in Radio training exclusively. Modern laboratories and courses. Enrollments limited. Approved veteran training. 
VALPARAISO TECHNICAL. INSTITUTE 

Dept. RD Valparaiso, Ind. 
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KITS! 

BEAT THESE PRICES 

IF YOU CAN 

BUILD YOUR OWN VTVM 

á 
FICO Model 221 -K 

Nothing Else 
To Buy! 

$33oo 
-,:;m J8 `' ',. ' -- 

NET 
AC und DC Ranges U- 5/10/100/500/1000 Volts. 
Ohmmeter: 0.2 OHM to 1000 Megohms in 5 
ranges. No copper -oxide rectifier -perfect linearity 
of electronic A.C. Range by use of vastly im- 
proved circuit. Accuracy 3% or better. 
Includes ALL components, NOTHING ELSE 
TO BUY! With complete set of 11 stage -by -stage 
wiring and assembly diagrams and full, simple 
instructions. 

3 TUBE PHONO AMPLIFIER 
AC /DC. Uses 1 -35Z5, 1- 12SQ7, 1 -50L6. Set 
complete with all parts and ache- $2.95 
matte diagram. Less tubes 

20 WATT AMPLIFIER 
Build your own High -fidelity Amp. Has mike and 
Phono. Input. Tubes 1 -5U4G, 1 -6SJ7, 1- 
6SN7, 2-6V6 Push -Pull. Universal Output. Chas- 
sis 13x10. Schematic Diagram all $' 4.95 parts and tubes included 

SERVICE KIT 
Kit includes assortment of: 

1 pr. head phones or lip mike. 1 0 Wire Wound Resistors, 10 & 

1 00 Resistors, t/z and 1 -watt 25 Watt 
100 Condensers, paper, mica, 25 Connectors, Plugs, Ties. 

electrolytic & can. I 0 Jacks (Phone) & Tip. 
1 0 Switches, Toggle, Gang & 12 Padder Condensers. 

Rotary. 12 Terminal Boards. 
1 00 ft Spaghetti, various sizes. 25 Ceramic Insulators. 
1 2 Knobs, round and bar. 2 Panel Lights (1 neon). 
2 lbs. Hookup wire. 1 Screw Driver. 
20 Fuses. 1 Tube Puller. 
6 Volume Controls. 2 Allen Wrenches. 
1 0 Tube Sockets. 2 Panel Fuse Holders. 
1 lb. Hardware (screws. nuts, 4 Binding Post Strips, and 

lugs, etc.) many other valuable items 

Bought individually would cost a CC 

360.00 -Now, Yours for only 6ÿ.7e3 complete 

Available Eat.ja_li /K,rj Write Today 

AMERICAN SALES CO. 
1811 W. 47th St. Chicago 9, NI. 

EXCLUSIVE 
*Wide -Range e G.E. PICKUP CIRCUIT 
*Scratch 

Suppressor 
*Volume 

Expander ' 

per- 
formante ' 
with any vari- 
able reluct- 
once pickup. 

AMPLIFIER CORP. OF AMERICA 
398 -2 Broadw:ïy. New York I . rJ 

New circuits enable you to attain 
full benefit from the new G -E Vari- 
able Reluctance Magnetic pickup. 
Employs an exclusive, humless pre - 
equalized pre -amplifier to produce 
the most satisfying musical amplifier 
the world has ever known. If you 
are a perfectionist, you are the one 
for whom the ACA -1000E was de. 
signed. Send for technical literature. 
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"Super- Modulation" 
(Continued from page 46) 

from the positive modulator, for added 
sideband power output. 

With the new lowered r.f. component 
reference level reduced from J to K, 
during this period of transmitter car- 
rier compression, the high sideband 
power appears in the detector output 
on the upward sweep, as increased 
output corresponding to that of the in- 
crease in the transmitter from the 
compressed level of the carrier. With 
the transmitter output at G, the side - 
band power increase is observed, with 
the upward modulation far more than 
the usual two times carrier. We have 
also added extra sideband power, as 
shown below the non -modulated car- 
rier level, during the carrier compres- 
sion. Inasmuch as the instantaneous 
peak power output under modulation 
is 'the square of the increase which is 
conventionally 4 times or less, with 
the increase to P, our peak power can 
be considerably greater and repro- 
duced as larger signal voltage out of 
the detector in the receiver as shown 
at H. The carrier interference level 
is reduced far, below the intelligence 
transmitted and received, instead of 
the reverse as in conventional prac- 
tice. 

Therefore, if we listen to t he 
"super -modulated" signal from the 
detector as at H at usual volume, the 
receiver gain could be reduced so that 
the carrier level would drop by that 
amount between R and K or about 
equal to that between N and M at the 
transmitter output. The resulting re- 
ceiver gain reduction, would effect 
about the same reduction of the in- 
terference level in the receiver. 

The --re- introduced negative carrier 
cushion for the negative modulation 
half cycle as shown at A for the trans- 
mitter and the resulting detector ac- 
tion at B, functions only during that 
time required for the negative modu- 
lation, permitting the negative peak 
to be linear and efficiently reproduced 
at the receiver detector with low dis- 
tortion. 

A 900 -A transmitter, arranged for 
increased sideband power production 
with increased degrees of carrier com- 
pression as shown in the modulated 
envelope at Fig. 2, was adapted by re- 
wiring the power amplifier and posi- 
tive modulator output circuits with 
heavy copper bus to handle the terrific 
power peaks that would develop under 
expanded positive modulation and side - 
band power. 

As shown in Fig. 3, we also arrange 
for the increased modulation ampli- 
tudes as M greater carrier compres- 
sion as at N., and negative carrier 

Fig. 3. Expanded "super- modulation" showing waveforms at various circuit points. 
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(A) (B) (G) (D) 
L5B USB 

LSB U58 

i 

CARRIER 

L58 

LSB U58 
\ 

\ y 

USB 

NARROW 
SAND 

GRID FREQUENCY PLATE 
MODULATION MODULATION MODULATION 

TRF 

CA RIE 
COMPRESSED 

800W LEVEL 

A PPROR. 
0MPRESSED 

LEVEL 
(AVER4l 

°O_ LEVEL 

TA LOR 
SUPER 

MODULATION 

Fig. 4. Panadaptor test comparing - super- 
modulation" vs. other conventional systems. 

cushion insertion at Nr, by the rear- 
rangement of the voltage swings 
across the r.f. drive divider Cm and Cp, 
for the -proper r.f. pulse drive power 
to tube PM. An increase in the r.f. 
power at reservoir R is necessary to 
maintain the new amplitude require- 
ments of the larger r.f. trigger pulse 
at Rp. Tube PM will then provide an 
increase in the amplitude of the power 
output at Pp, which in turn is deliv- 
ered to the output tank circuit as 
additional positive modulation energy 
resulting in M. This added modula- 
tion energy appears in the transmitter 
output as emphasized sidebands far 
greater than before. At the same time 
a larger degree of carrier compression 
appears at N,, for a separate but co- 
ordinated function, which is effected 
by further reduction of the power in- 
put and output of tube PA during this 
period. 

To take advantage of the power pro- 
duction facilities of tube PM as at Pp, 
we arrange for tube PA to rest, and 
dispense with most of its carrier at the 
same time. The accomplishment of 
this is very simple with this system 
with the operational functions previ- 
ously used and extended to a greater 
degree. Where we reduced the r.f. 
drive power DPZ to tube PA by a small 
amount during the time that tube PM 
was allowed to work, we find that the 
input drive to PA can be further re- 
duced, as long as its power output does 
not go below the power output pick -up 
generating capacity of PM. We want 
the output of PM to work upward 
above the uncompressed carrier level 
at F. In addition it must replace the 
compressed carrier at I (Fig. 2). 

With proper proportioning of the 
voltage across C,A and C, so that PA 
is allowed to decrease in operation 
during positive modulation we must 
arrange to get it back into somewhat 
near full operation as at N,.. This must 
occur in time for the negative modula- 
tion half cycle M, to avoid distortion 
in the output by negative clipping. 
When tube PM has completed its posi- 
tive half cycle it requires no r.f. drive 
at R. We take a portion of this drive 
and apply it to the tube PA, allowing 
October, 1948 

NERBACH & RADEMAII presents 
OUTSTANDING VALUES FROM THE PAGES OF 

Shown here are just a few 
of the hundreds of values 
listed In our monthly bul- 
letin, "THIS MONTH." 
Copies of this bulletin can 
be had by merely sending 
us your name and address. 

PANEL METERS 
As large an assortment of panel meters as you 
are likely to find anywhere ... Little ones and 
big ones, round ones and square ones -all new -all fully guaranteed -all priced considerably 
below current market prices. 

D.C. VOLTMETERS 
Cat. No. Make & Note Range Size &Shape Your Cost 

RN201 Westinghouse 0 -350 Volts 3" Round 
RN203 Westinghouse 0 -750 Volts 3" Round 
RN202 G.E. (A) 0 -1500 Volts 3" Round 
811305 Westinghouse (A) 0 -2000 Volts 3" Round 

(A) Supplied with External Multipliers. 

D.C. MILLIAMMETERS 
RN205 G E. (C) 0 -1 M.A. 
RN200 Weston 0 -1 M.A. 
RN271 Westinghouse 0 -1 M.A. 
RN207 Westinghouse 0 -10 M.A. 
RN286 G.E. O -15 M.A. 
RN808 Westinghouse 0 -20 M.A. 
RN272 Simpson 0 -25 M.A. 
811809 G.E. 0 -35 M.A. 
RN273 Simpson 0-50 M.A. 
RN210 Weston 0 -100 M.A. 
RN21I Westinghouse 0 -150 M.A. 
RN212 G.E. 0 -150 M.A. 
RN274 Weston (C) 0 -200 M.A. 
811213 Simpson 0 -300 M.A. 
RN275 Westinghouse 0 -300 M.A. 
RN214 Westinghouse 0 -500 M.A. 
RN276 G.E. 0 -500 M.A. 
RN450 G.E. 0 -750 M.A. 
R5277 Weston 0 -1000 M.A. 

(C) Black -Face Instruments. 

D.C. MICROAMMETERS 

'^ Round 
2" Round 
4" Round 
3" Round 
3" Square r Round 
3" Square 
2' Round 
2" Round 
3" Round 
3' Square 
3" Round r Round 
2" Round 
2' Round 
3" Round 
3' Round 
3" Round 
3' Round 

$7.50 
9.45 

14.95 
17.95 

$4.95 
3.95 
7.95 
4.95 
4.95 
4.95 
4.95 
3.50 
3.50 
6.75 
5.95 
5.95 
3.45 
3.95 
4.45 
5.95 
5.95 
5.95 
5.95 

RNI131 Superior (D) 0 -200 MMA 4" Square $5.95 
R N216 G.E. 0 -500 MMA r Round 7.65 
RN1120 G.E. (E) 0 -500 MMA 3" Round 7.95 
RN276A Triplett 100 -0 -100 MMA 3" Round 5.95 
(D) With Ohms Scale. (E) With Special Scale 

Order direct from this ad, and be sure you send us your 
name for our mailing list. 

A.C. VOLTMETERS 
Cat No. Make & Note Range Size & Shape Your Cos 

RN217 Westinghouse (F) 0 -2 Volts* 2" Round $4.95 
RN218 G.E. (F) 0 -3 Volts* 3" Round 6.95 
RN219 Westinghouse 0 -7.5 Volts 3" Round 5.95 
RN220 Westinghouse 0 -10 Volts 2" Round 4.95 
RN240 Roller -Smith 0 -15 Volts 3" Round 3.95 
RN241 Weston 0 -130 Volts 3" Square 6.95 
RN221 Westinghouse 0 -150 Volts 3" Round 6.9 5 
RN261 G.E. 0-300 Volts 3' Round 6.95 
*Rectifier Types. (F) Special Scales. 

RN262 
RN270 
RN285 

A.C. & D.C. AMMETERS 
Triplett 
Unknown 
Westinghouse 

0 -1.2 Amp. D.C. 
0 -10 Amp. D.C. 
0 -50 Amp. A.C. 

R.F. METERS 
1111283 G.E. (G) 
RN282 Weston 
RN281 Westinghouse 
RN280 Westinghouse 
(G) Black Scale 

0 -250 M.A. (R.F.) 
0 -250 M.A. (R.F.) 
0 -3 Amp. (R.F.) 
0 -3 Amp. (R.E.) 

3" Round 
3" Round 
3" Round 

2' Round 
3° Round 
2' Round 
3" Round 

$2.50 
2.00 
5.95 

$4.95 
7.95 
5.95 
7.95 

DECIBEL METERS 
Cat. No. Size & Shape Scale Zero D.B. Une Ohms Price 

RN132 2" Round - 10 to +5 D.B. .548 V. 501) $2.95 
RN136 2^ Round - 10 to + 5 D.B. 0.6 V. 600 3.95 
RN1200 3° Square - 10 to + 6 D.B. 6 MW 500 9.95 
RN1201 3" Round -10 to +6 D.B. 6 MW 600 9.95 
RN1202 3" Square -10 to +6 D.B. 1.73 V. 500 8.95 
851203 3" Round - 10 to +6 D.B. 1.9 V. 600 8.95 

Terms 20% deposit, balance C.O.D. 
All prices quoted F.O.B. Warehouse, Philo.. Pa. 

HERBACH & RADEMAN, Inc. gled4C1421C4 sp t sis 
522 MARKET STREET PHILADELPHIA 6i PA. 

2 G SPECIALS 
AcIMMEDIRTE 

2 TUBE AMPLIFIER 
Complete with 

35Y4 and 
50A5 TUBES $2.95 each 

SHURE PICKUP ARM $ 
with P 89 Crystal 2.59 each 

4' PM SPEAKER with 
OUTPUT TRANSFORMER $1.49 each 

PHONO MOTOR $1.49 
Less turntable each 

4 PRONG 6V 
VIBRATORS $1.29 each 

6 FOOT A C CORDS 121/2c each 

$15.95 VAL. POP -UP TOASTERS 
UNDERWRITER APPK. 

3 HEATS $9.95 each 

We Buy and Trade Test Equipment 

608 West Randolph Street 
Dept. N 10 Chicago 6, Illinois 

RAD -O- RECORDER 

PROFESSIONAL 
16" Dual Speed Recorder 

The nations finest recording equipment A 

complete self contained portable recorder 
containing all the fine qualities and fea- 
tures of stationary professional Studio 
equipment. Heavy duty 27 lb. dual speed 

turntable with silent precision overhead 
cutting lathe. Instantaneous recordings 
made with ease, either inside out or outside 
in. Variable lines per inch while record- 
ing is in progress. Ideal for Broadcasting 
Stations, Schools, Voice culture, Churches, 
Studios, etc. Write for catalog. 

List Price $585.00 

MAKAN INC. 
79 Thurman Ave. 

COLUMBUS, OHIO 
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NOW-A REALLY HIGH- POWERED- 

Radio Engineering 
Library 

NOTE: 
The Library comprises a selection 
of books culled from leading Mc- 
Graw -Hill publications in the ra- 
dio field. 

especially selected by radio specialists 
Grow -Hill publications. 

to give most complete, dependable coverage of 
facts needed by all whose fields are grounded on 
radio fundamentals. 

available at a special price and on easy terms. 
THESE books cover circuit phenomena, tube the- 

ory, networks, measurements, and other sub- 
jects -give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position. in the field -books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give on hundreds of problems 
throughout the whole field of radio engineering. 

5 VOLUMES, 3559 PAGES, 2558 ILLUSTRATIONS 
I . Eastman's FUNDAMENTALS OF V A C U U M 

TUBES 
2 Terman's RADIO ENr,'NEERINC, 
3. Everitt's COMMUNICATION ENGINEERING 
4. Hund's HIGH FREQUENCY MEASUREMENTS 
b. Henney's RADIO ENGINEERING HANDBOOK 
10 days' examination. Easy terms. Special price wider 
this offer less than books bought separately. Add these 
standard works to your library now: pay small monthly 
installments will le volt use the books. 

10 DAYS' FREE EXAMINATION -SEND COUPON 

McGRAW -HILL BOOK CO., INC. 
330 W. 42nd Street, New York 18, N. Y. 

Send me Radio Engineering Library, 5 vols., for 10 
days' examination on approval. In 10 days L will send 
$2.50 plus few cents postage, and $5.00 monthly till 
$27.50 is paid, or return books postpaid. (We pay post- 
age on orders accompanied by remittance of lirst in- 
stallment.) 

Neme 

Address 

City and State 

Company 

Position RN -10 -48 

WE'VE MOVED 
More Space - Better Service 
3 TUBE PHONO 

AMPLIFIER 

$1.95 
COMPLETELY WIRED, 

VOLUME AND TONE CONTROLS 
Set of 3 tubes: 50L6, 35Z5, 12A6 $1.10 
Output trans. 50L6 . .35 
1/4Meg. vol, control with sw, .35 
4" pm speaker .95 
5" pill speaker 1.15 
6" poi speaker 1.55 
6x4" pm speaker 1.39 
8" pm speaker 2.49 
Nationally Advertised pickups 1.79 
Crystal Cartridges: L -70A, L -26A 1.49 
Nationally famous motor & turntable 2.50 
Vm #400 INTERMIX CHANGER 24.95 

FAMOUS MAKE CONDENSERS 
400v or 600v Per 10 

.001, .002, .005... .5 49 

.01, .02..05 49 
59 

25 Mfd 25v.... Each 25 
25 Mfd 50v.... Each 25 

50x30 I50v 5 45 
20x20 150v 35 
20x20 (10) 150v (25) 39 
8x8 450V . 49 
16 450v 39 
50 Mfd 50v.... Each 29 

All prices F.O.B. N.Y.C. -on C.O.D. 25% Deposit. 
Write for free catalog. 

THE ROSE COMPANY 
98 Park Place, Dept. N, New York 7, N. Y. 
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PA to produce normal carrier again 
as at Ne or F, during the negative 
modulation peak. 

Functional timing in Fig. 3 will now 
be about as follows : before the one 
cycle modulation function starts as 
over time T,, T. and T,a, T2,t, the output 
of the audio trigger tube as well as 
the input and output of tube PM is 
almost zero. PA provides the carrier 
output at F, as the result of the r.f. 
drive at E. 

Over time T,, the positive audio 
pulse at P. allows the r.f. pulse Rp to 
be applied to the input of PM from 
the source at R. The r.f. input to PA 
has been reduced at DP., at the same 
time as the output tube PM is provid- 
ing power output Pp. Power output 
from PA is at the level of Na which is 
filled in with Cf as part of Pp from 
PM. The balance of power at Pp pro- 
vides the positive modulation shown 
at M. At the beginning of time T,,,, 
compression Na. starts to function 
downward- toward its minimum level. 
At the same time Cr replaces the com- 
pression, simultaneous with positive 
power Pp effecting upward modulation 
Mp. At the mid -point of time T,, this 
procedure is reversed so that at the 
beginning of time Tea, Pp and Cf are 
back to about zero with Na re- estab- 
lished to about the level of F. This 
also, over T, established DP, at about 
the same level as at E during the two 
time intervals. 

Time T. now follows. The negative 
audio half cycle Na allows the drive 
pulse DP, of the r.f. drive power to be 
applied to tube PA with the function 
following the pattern of Na. Over time 
T21, PA's output shows as Mn from Na 
downward to the mid -point of the time 
period, with the return to N. level the 
same as F upon completion of this 
time period. Action during the T2, 
period by PM, is about zero as indi- 
cated, or the same as before the be- 
ginning of time T, and T,a. 

During later tests, the expanded 
TSM system was pushed somewhat 
farther, to what seemed about the 
maximum capabilities of the tubes 
used in the 900 -A transmitter at the 
time. The non -modulated carrier out- 
put was, in this case, about 800 watts 
represented by about 4 amps into ap- 
proximately a 50 ohm load. The non - 
modulated plate power input to the 
power amplifier tube was about 3000v. 
x 320 ma., or 960 watts. Power input 
to the positive modulator was 3000v. 
x 10 ma., or a total plate power input 
to the two tubes of 990 watts, for the 
carrier power output of 800 watts. 
This represents a plate efficiency of 
somewhere around 80 per -cent with 
respect to total input over output. 

With full heavy modulation at re- 
duced bandwidth, power input to the 
power amplifier tube was reduced to 
about 150 watts or 3000v. at 50 ma. 
At a plate efficiency of about 75 per- 
cent this allowed a compressed carrier 
power output of about 100 watts. The 
positive modulator with plate volt- 
age of 3000 volts was showing plate 
current peaks' of 500 to 600 ma., so the 

POWER 
DRIVEN ANTENNA REEL 

Ys HP, G. E. Motor -12.24 V. Removable 6" Reel. Cam 

worrn gears, bevel gear. Solenoid clutch. In gear only 
when current on. Operates clockwise r counter 
clockwise. Ideal for power fish line, opening or 
closing doors, auxiliary power take -off. Can be 
used os buffing machine or for dozen of other 
uses. New. Weight 6 Lbs. $4.50 each 

22 GAUGE STRANDED WIRE Especiolly good for rodio push. 

bock wires and hook -ups. Also useful for telephone wiring, low - 

horsepower motors, and similar electrical ' stollations. 
M'f'd. by G. E., Packard, Belden. Insulated, per 1,000 feet 53.75. 
Some os above but with ROCKBESTOS (fireproof) covering 

Per 1,000 feet $4.00. 

TRANSFORMER: Jefferson Electric step up or step 

down transformer. Input, primary 110 -117 Volts A.C. 

Output, born 5 Volts to 650 Volts. Suitable for use 

with war surplus gadgets, heater relays, rodio test 

filaments, electric trains, house chimes, etc. Weight 10 

lbs. New. $7.95 Each. 

MICROMETER 
Chrome plated. precision engineered and 

carefully tooled to give long fife 

all new 0.1" capacity. $2.25. 1-2" capacity, $3.50 Eoeh 

Send check, money order or cosh. 25Y. Deposit required 
on C D. orders. All prices F.O.B. Culver City, Cohl 

AIRBORNE SALES CO., INC. CunnER CIT Y.It181f. 

HIGH SPEED ,yÍ 

WITHOUT NERVOUS TENSION 
IREVEALING BOOK shows how "crack" operators de- I 
velop high speed and proficiency. Learn code tot 
Amateur or Co rcial Radiotelegraph License. or 

mprove your se ding and receiving with the Candler . 
which system hich develops radiotelegraph experts and . 

code champions. 

I CANDLER SYSTEM Bof,em c ól°tiud 

Cone Patch Cement 
Saves you Time and Money 

Positively does not warp cones 

I bottle repairs 50 cones 

Postcard Brings Folio 

Only $1.00 a Bottle Postpaid 

RADIO RESEARCH PRODUCTS 
6417 Harper Ave. Chicago 37, III. 

LEARN RADIO! 
IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB: 
COMMERCIAL OPERATOR (CODE) 

BROADCAST ENGINEER 
RADIO SERVICEMAN 

Television Servicing-1:i Months 

Veterana get $130.00 Equipment 
SENI) NUH FREE LITERA'l'UFIE 

BALTIMORE TECHNICAL INSTITUTE 
1-125 EUTAW PL., DEPT. it, BALTO. 17, MD. 

FM or VIDEO I. F. COIL SET 
Consists of 4 I.F. Transformers in 
aluminum can, 2%" x 1%" x 1%". 
Frequency 20.7 Megs, permeability 
tuned. 

A $20 value for only $1.49. 
Add 20e postage. 

THOR ELECTRONICS 
5051 N. Clark St., Chicago 40, III. 

RADIO Si TELEVISION :SEWS 
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maximum plate power input was com- 
puted to be about 1800 watts on the 
heavy modulation passages. Of the 
1800 watts input to the positive modu- 
lator at the maximum modulation, an 
efficiency of about 90 per -cent allowed 
about 1600 watts of sideband power 
output with no spread or splatter. This 
was over and above the 100 watts of 
compressed carrier level. The r.m.s. 
measured output was found to be 
about 1700 watts with a load current 
increase of from 4 amps at no- modula- 
tion carrier level up to about 6 amps 
into the load at full modulation. This 
represented an increase of 50 per -cent 
of the un- compressed carrier output 
for full modulation instead of the 
usual 221/z per -cent. 

Of the 1600 watts of sideband power 
output, about 800 watts was in each 
sideband or a talk power level of plus 
51 db., with terrific peak power, while 
the compressed carrier of about 100 
watts was around plus 42 db. This 
allowed an effective 20 db. spread of 
increased intelligence transmission ef- 
ficiency over the normal method. 

Fig. 4D shows the carrier and side - 
bands of the modulation tests when 
viewed on a Panadaptor during some 
of the first tests. The Taylor "super - 
modulated" transmitter output at no- 
modulation was around the 800 watt 
mark, while with modulation as in 
this test, each of the sidebands ex- 
ceeded the 800 watt level before any 
distortion appeared in the picture. 

Fig. 4A represents the carrier and 
sideband power of a 1 kw. input grid 
modulated transmitter. 4B represents 
that of a 1 kw. input NBFM transmit- 
ter where the modulation index and 
frequency swing is within the legal 
limits for amateur and communication 
service, and that of 4C a plate modu- 
lated 1 kw. transmitter with the car- 
rier output a little less than for NBFM 
but with considerable more sideband 
power. 4D, as mentioned is the Taylor 
"super- modulated" transmitter at a 
kw. input according to the means of 
rating the other systems. 30 

RECORDING ERRATA 
No MAGAZINE is infallible but usu- 

ally when errors are detected the 
correction is made in a subsequent issue 
to the one in which the mistake oc- 
curred. That in itself is fine and dandy -you read the correction and then, not 
being interested in building the equip- 
ment at the moment, you forget all 
about the error. 

About a year later, when hunting a 
certain circuit, you come across one 
that had the error in it -but by that 
time you have forgotten that there was 
a correction to be made. You proceed 
to build the circuit and then discover 
that it doesn't work. 

I eliminate the trouble by following 
a definite procedure with regards to the 
"Errata" which appear. I immediately 
turn to the initial writeup and make a 
notation to "see such -and -such issue 
and page for corrections." By writing 
myself this reminder, I am sure that I 
will not start to build a piece of equip- 
ment that has errors in the circuit 
without first noting the corrections to 
be made 

- M.K. 
Oelober, 1948 

5 " WIDE BAND OSCILLOSCOPE 

only 

FOR TELEVISION AND 
LABORATORY WORK 
X8950 Price 

Complete 

Usable bandwidth 2 cycles to 1 MC 
Bandwidth at 3DB down 8 cycles to 
450 KC 
Frequency compensated attenuators 
Identical vertical and horizontal 
amplifiers 
Sensitivity .18 rms volts /inch 
Intensity modulation input 
Grey cabinet with Aluminum panel 

A MUST FOR ALL SERVICEMEN IN 
THE TELEVISION FIELD 

25 °ó DEPOSIT WITH ORDER BALANCE 
C.O.D. 

TELEMARK ELECTRONICS CORPORATION 
325 TROY AVE. BROOKLYN 13, NEW YORK 

RADIO TUBES 
For immediate shipment 

R.M.A. Guaranteed 

Individually Sealed Cartons 

GT Types Miniature Types 

6K6GT .40 1 S5 .50 
6K5GT .46 1T 4 .55 

6V6GT .46 1 R5 .55 

6SA7GT .46 3S4 .55 

6SJ7GT .46 6BA6 .50 

6SK7GT .46 6BE6 .50 

6SQ7GT .46 6AT6 .42 

6X5GT .40 12BA6 .50 

12SA7GT .46 12BE6 .50 

12SQ7GT .46 12AT6 .42 

12SK7GT .46 35W4 .42 

12SJ7GT .46 50B5 .55 

35L6GT .40 
35Z5GT .32 
50L6GT .46 

25% DEPOSIT REQUIRED ON C.O.D. 2% C.O.D. 

10% DISCOUNT ON LOTS OF 50 OR MORE. 

RAVAC ELECTRONICS CORP. 
432 Fourth Avenue 

New York 16, N. Y. 

WHERE TO BUY IT 

WHOLESALE RADIO 
of Baltimore 

ReCOg"ct d 
,nottr 

aate v4' t 
_,}A 

Lieval°*L pistrtb 

KnaWn 

1112 cc 
44 avcd 

:41144°61e 4° Service 
. 

TRY US FIRST 
We can supply you immediately from 
our large inventory of radio com- 
ponents and equipment. 
Write Dept. QR -73 today for our free 
monthly "FYI" bulletin. Phone MUlberry 2134 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 
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2 BIG RPO 
Spkciak 

BASS REFLEX SPEAKER CABINETS 

Made of 
sturdy plywood 

Finished in rich 
brown lacquer 

Complete with 
hardware 

For 12" 
Speaker. $1750 
Each ... 

12 CM CAVITY OSCILLATOR 

FOR 
Y.H.F. 

APPLICATION 

Overall Dim. Approx. ID x 4' . x 4%4 

RANGE 9 5.12.5 cm 
Tubes used: 446A, 2C43 (Only one neces- 
sary). No cooling needed if plate current 
is under 20MA. Instructions for operating 

$175 included. 
PRICE. EACH 

Grid cylinders for above 
(2 required) 

Plate rod extenders 
(2 required) 

Tube No. 446A (Lighthouse Tube) 
for above 

$1.00 ea. 

.75 ea. 

.74 ea. 

TERMS: 20% Cash wifh Order. 

RADIO PARTS OUTLET, INC. 
4305 LINCOLN AVENUE, CHICAGO 18, ILL 

Here IS. ÁT140, Saffa RAD/0 
0 e>its CONVWRS /ON MANUAL 

ru63 GOOD NEWS! Here's The 
nal ` Book You've Asked For! Ong- 

for 522, BC -412, BC -348, BC- 25o 312, 1068/A1161A, TBY Xmtr- 
Rcvr, 274 -N (453 -A series), 
274-N 10 -meter ckts. Xmtr & 

VFO data for 274 -N. PE -103A Dynamotor data, 
BC -645 IFF ckts and conversion, BC -221 ckts., 
etc., etc. All A/N Tube information, Amateur 
Frequencies, list of Commercial & FM Chan- 
nels, and a wealth of other timely data. Bound 
in a heavy cover. Really a GREAT book! $2.50 
postpaid in U.S.A. ' 

BRAND NEW 
TS-13 HANDSETS 

Standard size and type. Sur- 
plus Black Bakelite. Low -impe- 
dance mike, 3000 -ohm receiver. 
6-ft. cord with two plugs. Brand 
New. In original factory -sealed 
cartons $2.85 ea. net 

COMPLETE TELEPHONE SYSTEM! 
Consists of 2 -TS -13 Handsets, 2 -RM52 Tele- 
phone Boxes and 250' duplex copper telephone 
wire. All equipment NEW! $10.95 per set. 

RM -53 REMOTE CONTROL BOX 
Two way telephone conversation can be routed 
over a transmitter and receiver output trans- 
ferred to a telephone line with this handy re- 
mote control box. Talk over transmitter via 
telephone ONLY $2.50 ea. 

(Send 25% 
Balance 
Deposit 

On 
All Orders. 

OFFENBACH & REIMUS CO. 
372 Ellis Street San Francisco 2, Calif. 
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IiiuÍactureis' Litetiture 
Readers are asked to write directly to the manufacturer for the literature. 
Dy mentioning RADIO & TELEVISION NEWS, the issue and page, and 
enclosing the proper amount, when indicated, delay will be prevented. 

SALES AID CATALOGUE 
"Schematic for Bigger Profits and 

Better Servicing" is the title of a new 
sales aid catalogue prepared by the 
Tube Department of Radio Corpora- 
tion of America for servicemen and 
dealers. 

The new 12 -page "Schematic" il- 
lustrates and describes many up -to- 
the- minute display, promotional, and 
business aid items. A five point busi- 
ness- getting formula is outlined in the 
booklet and the advantageous use of 
each item is fully explained. 

Sales aids described range from a 
new "Fireball" fluorescent sign to a 
complete packaged direct -mail cam- 
paign. 

RCA Tube Distributors have this 
catalogue available without charge to 
servicemen and dealers. Ask for your 
copy. 

WALSCO CATALOGUE 
Walter L. Schott Co. is currently 

offering a copy of its 1948 catalogue 
to radio servicemen. 

This 16 -page publication carries list- 
ings covering a complete line of 
hardware, chemicals, tools, finishing 
materials, and service items manufac- 
tured by the company for the elec- 
tronic trade. 

Included in the catalogue are such 
popular items as the company's "Uni- 
belt," the standard test record, dial 
cable assortments, rivets, speaker cone 
patches, grille cloth, dial drive springs, 
radio knob springs, flux, dial oil, radio 
and fabric cements, etc. 

A price list is included with each 
catalogue for easy ordering of parts. 
For a copy of the 1948 Walsco cata- 
logue write Walter L. Schott Co., 9306 
Santa Monica Blvd., Beverly Hills, 
California. 

CR TUBE PRIMER 

A non -technical discussion of the 
cathode -ray tube and its functions is 
presented in the form of a handy, 63- 
page booklet entitled "The Cathode - 
ray Tube and Typical Applications" by 
the Instrument Division of Allen B. 
DuMont Labs., Inc. of Clifton, New 
Jersey. 

This book- has been especially 
designed for use in high schools, tech- 
nical schools, and colleges, in conjunc- 
tion with the company's Wall Chart 
on the cathode -ray tube. 

A copy of both the wall chart and 
the book may be obtained by any in- 
structor requesting them on school 
stationery. To others interested in the 
subject, the primer will be furnished 
at 50 cents a copy. Bulk quantities for 

school use will be furnished at $2.50 
a dozen. 

Address orders to the Instrument 
Division, Allen B. DuMont Labs., Inc., 
1000 Main Avenue, Clifton, New Jer- 
sey. 

"TRIPLE PINDEX" 
The Tube Department of Radio Cor- 

poration of America has just released 
a unique booklet known as the "Triple 
Pindex." 

By means of the new publication 
radio servicemen can quickly identify, 
locate, and study any two or three 
tube base diagrams simultaneously. 
Over 475 types are listed in the new 
booklet. 

The "Triple Pindex" provides three 
complete and separate base diagram 
booklets, joined in a single cover with 
a spiral wire binding. To locate the 
base diagram of a particular tube, the 
serviceman need only flip over the 
pages of one of the booklets. If a 
second base diagram is desired, it may 
be quickly located in the second book- 
let without disturbing the first. A 
third diagram may be independently 
located in the same way. All three 
diagrams are thus available on the 
same "three -in -one" page for quick 
and easy checking without the neces- 
sity of continual back -and -forth 
thumbing of pages. 

Listings in the "Triple Pindex" are 
arranged in alphabetical -numerical 
order, according to tube types, com- 
pletely eliminating the need for tables 
of contents or indexes. Uncommon tube 
types are listed on a back page of the 
book, together with a key to appro- 
priate diagrams in the book. 

The booklet is printed on heavy 
stock and measures 4 by 8 inches. Cop- 
ies of the "Triple Pindex" are avail- 
able from RCA Tube Distributors at 
75 cents a copy. 

"BRUSH USER'S GUIDE" 
Stackpole Carbon Company of St. 

Marys, Pennsylvania has just issued a 
44 page booklet, "Fractional Horse- 
power Equipment Brush User's Guide," 
which will be of interest to those re- 
sponsible for selecting and applying 
brushes for long life and better per- 
formance on a wide variety of small 
motor equipment. 

Particular attention has been paid to 
brush problems and their remedies for 
universal motors, automotive gener- 
ators, automotive starters, aviation 
generators, single phase motors, and 
other. types. Of special interest is the 
complete information given on the 
choice and method of calculating suit - 
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able brush springs on which proper 
brush performance depends to a great 
extent. 

In addition to data on the regular 
Stackpole fractional horsepower mo- 
tor brush grades, the guide describes 
the company's unique silver graphite 
types. Also included is data on shunts 
and shunt connections, caps, terminals, 
and hammer plates, along with a com- 
plete discussion of the company's 
brush grade characteristics. 

Requests for a copy of this guide 
must be made on company letterhead. 
Make your requests direct to Stack - 
pole Carbon Company, St. Marys, 
Pennsylvania. 

ANDREW PRICE LIST 
Andrew Corporation of Chicago, 

manufacturers of a complete line of 
antenna equipment and transmission 
lines, has just issued a new general 
price list which offers a comprehensive 
tabulation of over 600 items of the 
company's manufacture. 

In addition to listing many new 
items, the new price list has been 
completely revised to facilitate the se- 
lection of the equipment desired. Ma- 
jor equipment items are listed together 
with related accessories in a compact 
family grouping. A cross index, en- 
closed with the price list, contains a 
numerical listing of all equipment with 
cross references to the general price 
list. The cross index also provides 
delivery information on all equipment. 

For a copy of the general price list 
write to Andrew Corporation, 363 East 
75th Street, Chicago 19, Illinois. 30 

INSULATE TEST PROD 
WHEN servicing a.c. -d.c. or three - 

way portable radios the clearances 
between socket pins and between var- 
ious voltages is very slight. 

When using a regular test prod a 
slight slip and tubes or other parts are 
burned out. 

Sleeving of the proper size may be 
slipped over most of the test prod, per- 
mitting only the extreme tip to be ex- 
posed. 

Such procedure will save many ex- 
pensive short circuits. . . H. L. 

1111011 

October, 1948 

THE FIRST AND ONLY ONE OF ITS 

_It 

__ 

KIND! 

t 
__., 

-' 

` J 
Si - 

DELUXE 

COMBINATION 
Tube Tester 
Set Tester 
Signal Generator 
at this record -smashing 
Every square inch solid - packed 
you get in this phenomenally 
complete tube tester with over 
Rollindex roll chart, (2) A 
tester, (4) An AM -FM signal 
oscillator; and a dozen additional 

RCP Model 8573 

9 5 
a 

9 9 µ price...only ., 
with value! Look wha 

low- priced tester: (1) A 
800 listings in its famous[G 

battery tester, (3) A capacitor 
generator, (5) An audio 

features. 

Readable scale divisions on the ohmmeter start at 0.05 ohm to 25 megohms 
DC Volts: O, 2.5, 10, 50, 250, 1,000, Ohms: O, 250, 2,500, 25,000 , 

5,000 Megohms: 0, 2.5, 25 
AC Volts: O, 10, 50, 250, 1,000, 5,000 Decibels: -8 to +15, 15 to 29, 29 to 
DC Milliamps: O, .5, 2.5, 10, 50, 250, 49, 32 to 55 

1,000 Output Voltmeter' O, 10, 50,250, 1,000, 
DC Amps: 0, 10 5,000 

Complete with tubes, batteries and test leads, output leads, etc., housed in 
natural finish oak case; hammertone gray panel. See this outstanding buy at 
your jobber today -or write for full details. 

RCP INSTRUMENTS -BEST FOR EVERY TEST 

RADIO CITY PRODUCTS CO., INC. 

N Y 152 West 25th Street, V New York 1, 

FALL PRICES DOWN!! 
Scope, Television, Foto Flash Transformer 
Enclosed, New, Compact, as shown. 

PRI- 115V. -60 cycles. \ 
Sec. No.1-2700 V RMS-2 Mils. \: 

No. 2 -6.3 V.- .6 Amps. 
No. 3 -2.5 V. -1.75 Amps. 

Will replace the H.V. Trans- 
former in most of the smaller s 
T.V. sets. 

SPECIAL AT $4.50 
MIDGET HOKE -stra p mounting-10 -10 Henry Henr 
65 Mil. 1800hms- 2 for $1. Dozen $5.00 
BRAND NEW SOCKETS- SPECIAL16 for $1.00 
Octals- Steatite -Bakelite . . . Loctals, Bakelite 
Mica Filled ... Your choice. 

MINIATURE (7 PIN) WAFERS .. 24 for $1.00 

G. E. type DOUBLE BEARING 
VARIABLE CONDENSER Bud. 28 
plate. Steatite end plates -5 -150 K I 

MMFD. 2 for $1.50 o 

l HIGH IMPEDANCE PHONES with plug, 
$1.00 

AIRCRAFT KEYS J -47, New ....2 for $1.00 
We carry a large selection of special purpose 
Jan tubes. Inquiries solicited. Partial listing. 

2C40 .$1.50 274A $1.00 
2C43 6.95 310A 
2K28 7.50 350A 
78P7 .. 1.95 3718 
9JPI .. 3.00 723A/B 
1527E 4.00 

GL415 223A 1.25 GL415 
272A 1.25 GL446B 

GREENWICH SALES CO. 
59 Cortland St. 

New York 7, N. Y. 

Fully 

y 

- 
1 

used 

4.95 
2.95 
2.95 
4.95 
9.95 
9.95 
1.00 

* * * * * * * * * * * * * ** 
LIFE -SIZE TELEVISION 
IS HERE! 
Here's great 
news in televi- 
sion!The brand- 
new CORTLEY 
PROJECTION 
TELEVISION RE- 
CEIVER -an 
amazing ofsetca- yx = 

gabloble of throw - 
ing an image, 
varying in size ' 

from several 
inches up to 6x8 
feet, onto a 
screen- just like 
a home movie F ; 
projector. This 
compact, highly 
mobile CORI- 
LEY RECEIVER 
now enables 
hundreds to " 
view a telecast 
without squ,nt- COH rLEY MODES 
ing and strain. 0720 
ing at images 
previously 
measured in UNLIMITED SALES 
inches. OPPORTUNITIES 

Bars, Restaurants, Schools, Clubs, Churches, Hospitals, 
Resorts -these are but a FEW prospects! They hove 
been clamoring for television that can be seen by sev- 
eral hundred people at one sitting -and now you can 
supply them. Here is television reception of the future 
brought to you right now! 

Get in on this brand -new, easy -to -sell market. Be the 
first to fill the enormous need. Send for full information 
and price today. 

A limited number of Cortley Distributorships are stil Y p 
available. Write for particulars today. 

CORTLEY TELEVISION CORP 

Dept. A, 15 West 27th St. 

New York 1, N. Y. Tel. MU 3 -3624 

* * * * * * * * * * * * * ** 
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FACTORY TO YOU 

THE NEW 

CeAw. 

TELEVISION KIT 

7t' KIT 
$69.50 Less tubes -$99.50 
with all tubes 

10" KIT $74.50 
Less tubes $134.50 

with all tubes. 

Money Bock Guarantee -Buy it, Inspect it, if 
you don't think it's the best buy on the market - 
return unused within 5 days and your money 
will be refunded. 
All prices F.O.B. New York. 20% deposit with order 

IMMEDIATE DELIVERY 

at TELEVISION 
-= LABORATORIES 

5507 - 13th AVE. BKLYN. 19, N. Y 

RADIOMEN! ELECTRICIANS! 
Get this Valuable Book 

©efM 
s for Merely Examining 

1: Coyne's NEW Pay -Raising 

vas 

Lates 
Sets 

s a PRACTICAL set of radio books just off the ores! Gives you "know now" on everything in 
Radio today. Basic principles to newest in Televi- 
ion and F.M. -how to construct, install. service. 

Latest trouble- shooting methods. 1000 illustrations. 
over 1500 pages, ideal for reference or home train- 
ing. To prove how valuable these great books can lie 
to you.. Coyne will give you a FREE copy of our 
new helpful "150 New Radio Diagrams Explained" 
for looking over the 5 Vol. Set. OFFER LIMIITED -ACT NOW! We will send you 5 vol. set AP- PLIED PRACTICAL RADIO for 7 days FREE ex- amination, together with Radio Diagrams. Look set 
over for 7 days. If you like it senil $15 cash, or $3 after 7 days and $3 monthly until $i6.75 is paid. 
If you don't want the set, return it and you owe 
NOTHING. Either way you 
keep Diagrams Book Free. 
SEND NO MONEY! Cou- 

pon asks to see 
books free and 
get your gift book 
for doing it! Send 
coupon NOW! 

- Educational Book Publishing Division 
COYNE ELECTRICAL & RADIO 
SCHOOL, Dept. 78 -T3 

I 500 South Paulina St.. Chicago 12, Illinois 
OK. Send me, postpaid, Coyne's 'new 5 volume set. 

I "APPLIED PRACTICAL RADIO" for 7 Days FREE 
TRIAL per your offer. Also send, absolutely FREE, 
"150 New Radio Diagrams Explained" as a gift. 

I NAME AGE 
I ADDRESS 
LTOWN ZONE STATE 

F R E 
BOOK 

COUP() 
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Rate 20c per word. Minimum 10 words 

RADIO ENGINEERING 
RADIO Engineering Broadcasting, Aviation and 
Police Radio. Servicing. Marine Operating and 
Electronics taught thoroughly. Expenses low 
Write for catalog. Valparaiso Technical Institute. 
Dept. N., Valparaiso, Ind. 

SALE 
FM CONVERTER Units, old band to new 88- 
1081)1c band, with instructions, $5. Radio -Elec- 
tronics, 436 Cornelia St., Boonston, N. J. 
BRAND New GF11 /RU -16, everything but cables, 
mike, phones, antenna, $45. New 453 -B converted 
to AC, 190- 500kc, just plug in, $20. Used. 453 -B 
converted for external power, $10. New 454 -B. 
$10. Hollis Button, Valley City, N. D. 
MEISSNER 5 band receiver with Pilot FM tuner. 
Diedricksen, 11 Vine, New Britain, Conn. 
RAYTHEON 6V6GT, 90 day guaranteed. Cartoned, 
59c, 10, $5.50; egg crated 25, $10.50; 50, $19.50 ; 

100, $36. Auto Antennas, 2 post, chromed brass, 
unshielded lead, $1.25; 10, $11.95. Speakers 
moulded cone Alnico V, 5 ", light, $1.49, 10. 
$13.95 ; 6" Permoflux heavy (List $6.25) Special 
?2.49, Guaranteed "tops "! Code Iractice and 
\matter Keys, J -38 69c, J -41A heavy contacts, 
79c. Coil Forms, ribbed to -loss 7 prong, large, 
19c, 10 $1.75. All postpaid in U.S.A. R. Lyman 
Walker Co., 436 Wilson St., Napa, Calif. 
EDISON Storage Batteries, Nickel- Iron -Alkaline 
type, 32 volt sets of 25 cells assembled in trays 
of 5 cells, capacity 19 ampere- hours, charge rate 
4 ampere and discharge at normal 125 watts. 
Government surplus intended for communication 
equipment, will last 10 to 15 years, only $25.00 
complete, factory price over $160.00. John L. 
l'ulster, Battery Specialist, 510A Audubon Bldg., 
New Orleans 16, La. 
EXPAND your FM and television business. Use 
the VHF alignment wand (60e) for fast, simple 
and systematic servicing. Free particulars. Hawk- 
ins Radio Co., 621 E. 31st St., Kansas City 3, Mo. 
HEWLETT- Packard 205 -AG Audio signal genera- 
tor. Will swap for 10" Television kit. W1KUW. 
7 Shangri -La Lane, Middletown, R. I. 
THE Radiotician selling out equipment, parts, 
tubes. 5639 University, Chicago, Ill. 
NEW and used Collins, Hallicrafters, National 
Hammarlund, RME, Meissner, other receivers, 
transmitters, speakers, television receivers, test 
equipment, etc. Lowest wholesale prices. Terms. 
Write. Henry Radio, Butler, Mo. and 11240 W. 
Olympic Blvd., Los Angeles, Calif. 
WRITE. Dept. ßN18 for our free wholesale list of 
Radio parts & accessories. R. C. Radio Parts & 
Distributing Co., 731 Central Ave., Kansas City 6, 
Kans. 
PANELS for experimenters, custom builders. Gil- 
pin, Box 638R4, Mt. Clemens, Mich. 
$4.95 IDEAL Charger for 2 -volt batteries : Quan- 
tity close -out 98e; Sample $1.75: Attractive, well - 
constructed. Modelectric Products, Asbury Pk., 
N. J. 

GRILL Cloth. Celanese, light and dark pieces. 
1000 square incites for $1 bill. Write for list of 
lowest priced national brand parts in nation. 
Bursma Radio, Route 5, Grand Rapids, Mich. 
SURPRISE "Electronics Parts" kit. $1.48. Royal 
Radio Supply, 1800 Frazier St., 114, Madison 5, 
Wisconsin. 
V.0.111. ASSEMBLY, consists of 18 wire -wound 
non -inductive, precision resistors mounted and 
fully wired on low -loss, wafer -type, rotary switch, 
ready to connect to your meter to make highest 
grade instrument. While they last, price, $2.50. 
Radioco, 1110 Marshall Bldg., Cleveland, Ohio. 

FREE Christmas Catalog, crammed full of radios, 
phonographs, appliances, toys, Christmas decora- 
tions. Write today! Radolek Company, Dept. R3, 
603 W. Randolph St., Chicago 6, Ill. 
USED BC -375 Tuning Units and Parts. Two 522's 
at $15 each. Richard Naugle, Rt. 2, Pocahontas, 
Arkansas. 
PHOTOFLASH capacitors, $8.00. 2kva transform- 
ers, 460/230 to 230/115 volts, $18.00. Harrill, 136 
Outer Drive, Oak Ridge, Tenn. 
BC -348 -R CONVERTED Audio Stage added, $55. 
Clay, 98 Newark Ave., Bloomfield, N. J. Bloom- 
field 2- 0114 -R. 
MICO Engraving Machine, complete with type A, 
B and C bases, master copy and accessories. 
$75:00 F.O.B. Freehold, subject to prior sale. 
Buck Engineering Co., Inc., 37 -41 Marcy St., 
Freehold, N. J. 
YOU can accurately align superheterodyne receiv- 
ers without signal generator. Complete instruc- 
tions. $1. Money -back guarantee! Chas. Gates, 
Pecos 1, Texas. 

LOWEST Prices Radio Tubes parts. Bargain 
lists, 3c. Potter, 1314 McGee, Kansas City 6, Mo 

ANTENNAS, Television, FM. Highest quality. high 
gain, all metal construction, lowest prices. Write 
for free catalog, Technical information & dealer 
net price list. The National Television Co.. 1155 
Neilson Ave., Far Rockaway, N. Y. 

WANTED 
RADIO tubes in exchange for things Chinese (Cu- 
rios, pictures, embroideries, silks, etc.). Me- 
Chang, Postbox 341, Shanghai, China. 
DYNAMOTORS DM -25, want 500 to 1000 quantity 
new. Box 466, % Radio & Television News, 185 
N. Wabash, Chicago 1, Ill. 
BC -1016 Code Tape Recorder. M. C. Stewart. 
Ashburnham, Mass. 
WANTED. Aircraft Radios; BC -348, AN /ART -13, 
RTA -1 B, AN /APN -9, R5A /ARN -7, AN /ARC -1, 
AN /ARC -3. SCR -718, BC- 788 -C, 1 -152, MN -26 -C, 
Test sets with TS- or I- prefix. State quantity, 
condition and best price first letter. HI -MU Elec- 
tronics, Box 105, New Haven, Conn. 

HELP WANTED 
RADIO Instructors, must have 5 years experience. 
Preference given men with degree. Adult School, 
2536 Euclid Ave., Cleveland 15, Ohio. 
INSTRUCTORS in Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to Box 
452, % Radio & Television News, 185 N. Wabash, 
Chicago, Ill. 

SITUATIONS WANTED 
SELECTED group of men, graduates of well -known 
trade school, desire employment in Radio Field. 
Will travel anywhere. Qualified in radio servicing. 
installation, test instruments, circuit operation, 
etc. Contact Placement Dept., Eastern Technical 
S'hool, 888 Purch se Street, New Bedford, Mass. 

PATENT ATTORNEYS 
LANCASTER, Allwine & Rommel, Registered 
Patent Attorneys. Patent practice before U.S. 
Patent office. Validity and Infringement investi- 
gations and opinions. Booklet and form "Evi- 
dence of Conception" forwarded upon request. 
Suite 414, 815 15th St., N.W., Washington 5, D. C. 

CORRESPONDENCE COURSE 
LEARN Railway Telegraphy at home. Instrument 
furnished. Operators needed. Jobs waiting. Bell 
Telegraph Hy. Institute, 10 Parker Ave., San 
Francisco 18, Calif. 
USED Correspondence courses and books bought, 
sold, rented and exchanged. Catalog free. Lee 
Mountain, Pisgah, Alabama. 
AMATEUR radio licenses. Complete code and the- 
ory preparation for passing amateur radio exami- 
nations. Home study courses. American Radio 
Institute, 101 d'est 63rd St., New York 23, N. Y. 

MISCELLANEOUS 
FLEXIBLE tuning shafts spline fittings, 6, 7, 11, 
12, 13, 14, 16, 17, 19, & 20 foot lengths, 15e 
per foot. SASCO, 10838 Ventura, North Holly- 
wood, Calif. Bargain List free. 
EMBED Radio parts and sub -assemblies in clear 
liquid plastic. Solidifies at room temperature. In- 
sulates mechanically, electrically, and chemically. 
Easy to handle, just mix and pour. Use for re- 
sistors, condensers, chokes, plug -ins, etc., $2.65 
per lb. Instructions included. Send money with 
order, no C.O.D.'s. We pay postage. Plastics 
Laboratories, 3324 Park Blvd., Oakland 10, Calif. 
BRITAIN'S foremost radio monthly, "Practical 
Wireless," sent all over world to "Hams" inter- 
ested European radio developments. Leading 
technicians describe new British ideas and much 
valuable advice published for both amateur and 
expert. Indispensable to the keen serviceman en- 
thusiast who wants to "keep ahead" and for all 
DX "Hams" who listen out across Atlantic. For 
annual subscription mailed direct from London, 
send only $2.00 to George Newnes Ltd. (PW.22), 
34.2 Madison Ave., Ness' York 17, N. Y. 

RADIO Diagrams. All AM -FM Models. State 
Manufacturer and Model Number. 25c per dia- 
gram or page consisting both sides. Kramer's Ra- 
dio Service, 36 Columbus Ave., New York 23, N. Y. 

26 YEARS' experience radio repairing at your fin- 
gertips. I've repaired 45,000 radios. Have per- 
fected simple system you can follow step by step. 
No calculations or formulas. Total price, $2.00, 
postpaid or C.O.D. Money -back guarantee. Ross 
Radio, 14615 -P Grandriver, Detroit 27, Mich. 

RADIOMEN, Servicemen, Beginners. Make more 
money, easily, quickly. $250 weekly possible. We 
show you how. Information free. Merit Products, 
216 -32R 132 Ave., Springfield Gardens 13, N. Y. 
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CITIZENS RADIO SERVICE 

O NE of the final steps looking toward 
the general use of individual radio 

transmitter- receivers for personal and 
private communication was taken by 
the Federal Communications Commis- 
sion in announcing proposed rules gov- 
erning the Citizens Radio Service. Ex- 
isting rules concerning technical re- 
quirements were made effective by the 
Commission on December 1, 1947. 

The proposed service would permit 
short -range radio equipment., includ- 
ing camera -sized sets now in develop- 
ment, to be put to a wide variety of 
uses, ranging from providing contact 
in isolated areas to operating radio - 
controlled devices. This equipment 
would also be available in periods of 
emergency when normal communica- 
tion facilities are temporarily disrupt- 
ed. 

Two classes of citizens stations are 
proposed. Class A stations would be 
permitted to operate throughout the 
460 -470 me. band, which was assigned 
to this service by the Commission's 
frequency allocations report in 1945. 
Class A stations would he required to 
meet more rigid technical requirements 
than Class B stations, which would 
operate on 465 mc. only. A maximum 
input power of 50 watts is provided for 
Class A stations while a maximum for 
Class B stations would be 10 watts. 

Licenses would be limited to citizens 
18 or more years of age. However, such 
a station (except one using radioteleg- 
raphy) could be operated by any other 
persons authorized to do so by the li- 
censee. The latter would he responsible 
for the operation of his station. 

Citizens Radio stations could be used 
either at fixed locations, or as mobile 
units on vehicles, aircraft, or boats. 
The registered serial number appearing 
on the station license is proposed as 
the station call signal. The range of a 
citizens transceiver would, in effect, be 
a line -of -sight proposition, and there- 
fore substantially limited in its range. 

The FCC points out that, pending 
the adoption of final rules, no licenses 
are now being issued in the Citizens 
Radio Service except on an experimen- 
tal basis. Attention is also directed to 
the fact that wartime "walkie- talkie" 
sets are not usually adaptable to this 
service without extensive modification. 

30 

ERRATA 
Our attention has been called to an error 

appearing in the diagram of Fig. 2 in the 
article "Adding Single -Sideband Selectivity 
to the Communications Receiver" by Mc- 
Murdo Silver, appearing in the June, 1948 
issue of RADIO NEWS. The connection from 
the last i,f. transformer to the second detector 
should be to the diode rather than to the 
triode plate. The audio voltage is then taken 
from the triode plate. 

In Part 5 of the series `Modern Television 
Receivers" by Milton S. Kiver arpearing in 
the August, 1948 issue of RADIO NEWS, there 
is an error in the text as it appears on page 
165. Under the subject "Balanced Ratio De- 
tectors," the text should ind'cate that one 
lead of a v.t.v.m. should be placed at point C 
oí Fig. 3C rather than at point B of Fig. 3C. 
Will you kindly make this correction in your 
copy. 

Photo Credits 
Page Credit 35 Acme 
36 (Figs. 1 & 41...Allen B. DuMont laboratories, Inc. 
37 (Figs. 9 & 101. Roger Television. Inc. 40. Philer Ce pt l inn 
41 Webster- Chicago Corporation 42. 43, 166, 167 'trans v -jot), locie.,,...ree 
44, 45 Taylor Transmitters 52, 53, U S. Army Signai corps 70 Station XGO). tnu -eking 116 French Broadcasting System 127 ............... ...........Motorola, Inc. 146 Clippard instrument Laboratory, Inc. 
I 55 Electrovox Company, Inc. 160 Chrysler Corporation 
184 Kritikopoulos Bros., Mytilene, Greece 191 Hytron Radio and Electronics Corp. 
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7Cí4 cae lire Palm oró *egos v 4ad/ 
A complete Transmitter and Receiver Kit for 75 -80 meter C.W., in- 

corporating these features: -3 latest multipurpose tubes - Crystal 
controlled transmitter - Improved regenerative receiver - Built -in 

AC -DC 1 10 V. power supply - Plug -in coil for receiver frequency 
change - Single control operates transmitter or receiver -Same Ij 
antenna for transmitting or receiving. The "Miley Mite" üs ideal 
as a beginner's project or as an auxiliary for the old timer. 
Tests have shown remarkably gratifying results. Get on the 
air with the "Miley Mite," while rebuilding the main rig! 
Tube line -up: 12 BA6 Det., 5085 Xtal Osc. -Audio 
Amp. 35W4 Rect. Xmittr Pwr Inpt: 4.5 W. Over -all 
Dimensions: 7 " a 5" o 51/2". Shipping Weight -31/2 lbs. 

Immediate Delivery 
ORDER NOW! 

25% DEP. BAL. C. O. D. 

Complete MITEY -MITE Kit I,,,, 
(less key and headset) 

ALUMINUM PANELS -standard notched. Hard. .051" x 101/4" 
151 ". Unfinished. Each 69c 

ILAMENT TRANSFORMERS- 
aprled 

from 5 to 33 volts at 
Amps. y. Voltages: 5, 8, 13, 18. 20. 24 
and 33. Size) :3" x 31/4" x 4 ". Shielded. Lug terminals on 
bottom. 8 -32 mounting studs in each corner. Sho.. wt. 
lbs. A beauty... Only. $2.19 Ea. 
B -29 SINGLE PARALLAX COMPUTER -Type W-33- 1188 -ac- 
3826. Contains series of gear trains, amplifiers. relays. 6 
Setsyn Generators and Governors. New. Complete with tubes 
a d 

1s 
ve Size: 10" 18" x 21". Shpg. wt.: Approx. 

120 Ills. WHILE THEY I.AST!!!I Only $49.50 
RELAYS -130 V.A.C. 60 Cyc. 5 Amp. contacts. D.P.D.T. 
Type SD -116 BX. Size: 1l/ " x 11/4" x 2 ". Single bolt 

unting. New 79e Ea, 
24 V.D.C. Antenna changeover. Used in 274 -N series trans- 
mitters. New 49e Ea. 
26 V.D.C. G.E. Type CR -2791. S.P.S.T. New 49c Ea. 
Cook Telephone type 102. 200 Ohms. S.P.D.T. Lever ac- 
tion. New 59e Ea. 
Cook Telephone type. Multiple circuit. 3500 Ohms and 5000 
Ohms. New 89e Ea. 
Type ' oandaaI . alloy contacts 

polite f handling at lest :I Am. Wound onlaninted E" with wiping contacts attached to 'I" lamination 
semb e which completes the magnetic circuit. All hardware 

is heavily nickel plated. Base is Ws" Phet olic. A real heavy 
duty job for industrial applications.. Show. wt.' 4 lbs. New. 
Only $2.98 Ea, 
Relay r 

s 
ertmen t. Consists of li different types of new varMus 

voltage 

l` 
relays. Worth t y tip,rs this price of only .$1.ß9 

CARBON RESISTORS-A v iety of values and p ratings. 
Insulated moulded type. Specify sizes. 2 for Sc. ty Our selec- 
tion of 100 assorted $1.79 
MICA CONDENSERS -Leading brands in silver and ruby 
Tolerances from 5 to 207/. Voltage ratings from 100 to 
600 V. Our generous selection of 50 $1.49 
CERAMIC INSULATORS -The best of quality in Ceramic and 
Steatite insulators. Stand -off. c one . feedthru. strain, bush- 
ings. etc. An astounding value!, 15 assorted for 98e 
HARDWARE KITS -5l envelopes of assorted screws. nuts, 

new etc. All n 
)) 

and sealed i cartons. Kit 39c 
CONDENSERS -1.0 Mid. 600 V. Metal case. oil filled 9 
for $1.00 
4.0 Mfd. 800 V. Metal Case. 11 /q" x 11/4" x 41/4" Only 

.. ....499 Ea. 

2.0 Mfd. 600. V. Oil. Upright can. 
Stand -offs. 3 for..... .. $1.00 

' 1 Mfd. 2000 V. Cardboard ound. Oil 
filled. 3 for............. ..51.00 
.1 Mfd. 2000 V. Metal case, oil filled. 

39c Ea. 
1.0 Mfd. 2000 V. Oil. Metal a ttipp 

right. Stand -offs.. ..51.19 Ea, 
3.0 Mfd. 2000 V. Oil. Metal case up- 
right. Stand -offs ...........$1.79 Ea. 
ART -13 FREQUENCY MULTIPLIERS - 
Completely assembled, wired and tested. 
New. Only. 

FREQUENCY 
...........$2.79 

ART-13 C.F.I. FEQUENC SPOTTER- 
Complete with tubes. less 200 Ka. 
Crystal. New $2.95 Ea, 
10" TURNTABLES -For G.I motor a- 

mHly. New.. 
or 

BC- É1. 
TUNING UNITS-For BC -375 or BC -1.98 
TU -20 (less case) $1.79 
T L 6 (less case) $1.79 h 
COIL A ISO RTMF selection of high 
glade I. F A.F.. .H.F.. etc ., 

t 
u des. 

All new u l for only 
se- 

lection 
t FORM ASSORTMENT-A choice 

transmitting mid I 

ea nd e forms. A g1 at 
this U of for $1.00 
ALUMINUM RIVETS-Round, oval and 
flat heads. All diameters and lst 
Natural nd 'arkerizetl finish. 3 h. 

for S1.00 
SOLDER Natural and tinned 

ose- 

popular sizes and designs. 
Asst. 

His 
51.00 

V.H.F. ANTENNA-AT 5t Has 
standard coax fitting bate 

dif,ti,i:,. 111act Ild from llc. N W 
l'nmpact and lightweight. aa. 

MOUNTING RACKS-Transmitter, a MOUNTING RACKS -Transmitter, 273 -8. 
Doubt, FTT New 929 
Double, ARC, New $1.29 
Single, r, ARC, 

MT-7iARI2-2. New 98e 
Shock mount for above. New 550 
Bosh for $1.50 

POWER CABLE AND PLUG snm. 
Al ate -insn.ny ill aluminum housing. 
A real time-saver!!!! 

CONDENSER ASSORTMENT- 
.01 

3.00 Ea. 
BATHTUB CONDENSER 

V.D.C. 2 Mfd. 50 
MISS 

V.D All 
ail filled. DON'T MISS THIS!!!! 15 
asst. for 98e 
TUBE SOC 

Black composition. 
Mounting 

enters, t /.t ". Black composition. Octal 
and loc il types. 6 for HlG miniature 7 pin 10e 
TOGGLE SWITCHES-S.P.S.T. Bat han- 
dle. 4 . .... .98e 
S.P.S.T. Bat handle. Small 225 Ea. 
D.P. S.T. B.H. /" Shan k. 6 A A 125 

39c Ea. 
D.P.S.T. B.H. 1/," Shank. Heavy dotY 
12 A.125 V..... ....... c Ea. 

with 
YI 

and 
nits. 

mittwith recei er. aLe SCub s0 tdavi- 
brato,ator and receiver. Less tubes and vi- r Used in good condition. 5n pg. s. 

wt. 78 lUC. . .. fí.95 Ea. 
2 CONDUCTOR CORDS. 

Heavily 
long. 

erh ove both ends. Heavy.. r 
12 

eyed tinsel wire. env 
1A fCr .. .. n 

with plugs PATCH CORDS -34" long with two Plugs 
ht erred 

flexible 
telephone jacks. .39 fab- 

ric EAMS!! rubber Cah1e.3 Sc Ea. 
BEAMS!!! BEAMS!!!! BEAMS Seam- 
less elf suppy tubing. 5 /s" O.D Sturdy 
for self supporting yet soft enough for s notti 
easy cutting. $1.00 Ea. 
12 ft. ills ...... $1.20 only.) Ea. 

(Shipped Railway SStEMBs only.) 
VOLUME CONTROL 

S.P.S.T. 
switch. I M 

haul with S switch. 1 

and Din. Shaft long. with and 
knurled end. - Brass.) Has 1 -.1 Mfd. 

V. and to l Mfd. 
These 

V. con- 
densers soldered to to lugs. These are new 
units. A fitly only 69c Ea. 
HEADSETS-Used Used hump good condition. 

WHILE Lyles and impedances. WHILE 
THEY LAST!!!! Only 79e Ea. 
SCR-522 CRYSTALS-9007 Kc1 8100 
GET THEM 

0 
Only 

8155 Ka. 
GG'-' THPH TOW TR 

KEYER-New 
Ea. 

shipment. 
PHOTO ELECTRIC KEas 

newt!!! 
New 

Uses 2-6017 
7- as good n I!I1 

Us4s 
Makes beautiful 

. 2-u high l- 
5174 .'U4 tobec. Makes a 

amplifier 
high ho o. 

High ódu yy for P.A. or P 
Heavy duty for continuous service. Shpg. 
wets 100 Ihs. Less tube tapes and 
reels $19.95 
NEW ELECTRONICS SURPLUS PACKAGE 

of assorted electronic 
times 

units 
and parts. worth many times o low 
Price 

for 
only 

our 
of 

Write for copy of UNITED SURPLUS 
new ets t are limited-order now! Prices 

change without notice. Mini- 
Ilium orde: 0: 25:7o deposit re- 
quired. Balance C.O.D. orders shined F.O.B. Chicago. All foreign 
shipments. minimum order-$50.00. 0.00. 

UNITED SURPLUS MATERIALS 
3313 -19 W. Ogden Ave. Dept. RN -10 Chicago 23, Ill. 

The Most Complete Book of 
SURPLUS CIRCUIT DIAGRAMS 

Ever Printed 
AItC 3, ARC 4, ARC 5, APN 1, Al'N 4, APN 9, 
A1tN 5, AIT 5, BC 733, IBC 221, IBC 122116, SCR 
522. BC 645 (includes conversion), 3IBF (Collins). 
SC'Il 269 (includes liC 4571, BC 412 (includes con - 
ver,ion), Mill (full and simplified), included VT 
Tube ?r list. Also television arid amateur fre- 
quency allocations. Price includes post - $2x00 age. 7 L 
Complete set of circuit diagrams for the SCSI- 274 -N. 
Command set including conversion dope for each 
unit of the .set. BC 453- 4- 5- 6- 7 -8 -il, 946, 696> 451, 
42.2. Circuit of power supply to operate 12 V 
tube with 6 V transformer. )'rice inllud- 

$ I 300 ing Postage. 
APS 13 Circuit diagram .50 @ postpaid. Free 
with order of both of the above. 

TEC PUBLICATIONS 
2221 GRAND AVE.; LONG BEACH. CALIF. 

Prepare tary, Broadcast. 
Marine Operating, Servic- 
ing, Aeronautical, Televi- 
s i o n , Frequency Modula. 
Hon, Radar. 

Classes forming for fall term Oct. 1. 
Entrance examination Sept. 20. 
Veteran Training. Literature. 

COMMERCIAL RADIO INSTITUT 
(Founded 1920) 

38 W. Biddle St. Baltimore 1, Md. 
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OCT. 
L 1948 

WAR SURPLUS 
BRAND NEW 

A New Supply of Sperry A -5 
Automatic Pilot Components 

VERTICAL 
GYRO UNIT 

Originally 
Cost $2855.00 
NOW ONLY 

$14.95 
Aluminum housing. One 400- cycle. 115 -v., 3 -ph. 
Motor Propelled Gyro Two 24 -v. DC shunt -wound 
motors 2 Electronic Relays Auto Transformer 
Hundreds of precision parts 35 lbs. 

AMPLIFIER 
RACK 

With Relays 
and Meters 

Only $4.95 
Mag. Cabinet 7 Uru i Allied Relays 

1 SPST Relay 1 Weston 0 -125 AC Volt Meter 

1 350 to 450 -cycle Frequency Meter 

1 115 -volt, 400 -cyc. Transformer 
And many other parts 25 lbs. 

Special! Combination Offer! 

VERTICAL GYRO and Together at 

AMPLIFIER RACK $19.95 
You pay shipping costs. Send check or money order to 

SURPLEX RETAIL SALES INC. 
2409 S. LaSalle St., Chicago 16, III. 
Dept. RN -10 Phone CALumet 9130 

FM & TV ANTENNA 
Reduces noise signal Better reception in 
fringe areas High gain Improves ghost 
conditions Quick installation Guarantee. 

FREE 
FOLDER 

Send post card for complete 
information about this new 
different Television Antenna. 

EASTERN TRANSFORMER CO. 
147 WEST 22nd STREET 

NEW YORK 11, NEW YORK 

ARE YOU A WISE BUYER? - 
You are if you buy from RADOLEK! Her, 
you get Television Receivers and Acces- 
sories, G.E. tubes. and a complete line of 
radio parts ... all at low RADOLER prices. 
Write for our FREE Christmas catalog. It's 
crammed full of radios. phonographs, appli- 
ances, toys and Christmas decorations. 

THE RADOLEK COMPANY 
Dept. N4 

601 W. Randolph St. Chicago 6, HI. 
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Become a Radio and 

IN 18 MONTHS! 
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TUBE BARGAINS 
3BPI $ 3.00 803 $ 8.00 
3EPI 3.50 826 .70 
6AJ5 .60 827R 60.00 
RK72 1.50 864 .50 
316A .50. 954 .75 
350A 2.00 955 .75 
3508 2.00 957 .75 
371B 2.00 1626 .40 
531 2.50 1638 .75 
723A/B 5.00 7193 .50 
725 15.00 9002 .60 
726A 12.50 9006 .60 

METER SPECIAL 
3 " -0 -150 v. D.C. (10 ma. movement) $2.50 

Minimum order $5.00- F.O.B. New York 
Write for listings of other surplus bargains. 

LERU LABORATORIES, INC. 
360 Bleecker Street New York 14. N. Y. 

--SURPLUS SAVINGS-- 
from E. M. JOHNSON CO. 

Reduced! 
SCR -578 "GIBSON GIRL." $14.95 Complete 7 

Incl. Paraehnte, Raltoons. hydrogen Generators, 
Antenna, Rite, Transmitter, and Inutr. Book! 

New! P -16 III -IMPEDANCE HEADSET...$ 1.95 
T- 23/A11C -5 't'IIF TRANSMITTER, New!... 12.95 

4- 11hannel Crystal Controlled. I'art of 
SCR -274N Series -Complete! 

TU -8 -B TUNING UNIT, Brand New! 1.50 
Famous BC -375 Component. 

1t1í -34 TUBE -Brand New! Buy Nowt 29c 

LP2I -A RADIO COMPASS LOOP -New! 3.95 
Contains Valuable &dsyn Transmitter and 
Motor! 

2 -INChi CATBODE RAY TUBE, ItCA Made! 1.25 
9JPI /ISO9'PI, Brand New! 

.1 -37 HAND REY, Brand New! Bargain! 25c 
SCR -518 ALTIMETER with 29 Tubes. New! 29.95 
DM -33 -A DYNAMOTOR, only 1.25 
Send Check or Money Order or C.O.D. anywhere! 

E. M. JOHNSON COMPANY 
Distributors, Radio Electronic Products 

W. 615 First Ave. Spokane 8. Wash. 
( Rot' (rencc : Wash. Trost L'ank) 

)ctober, 19 -18 

Here is the opportunity you have been waiting for. Now you can get in on 
the ground floor of the nation's fastest growing industry- TELEVISION. 

LOOK AT THIS RECORD - In 1946 only 6,500 
television sets were manufactured - in 1947 this 
skyrocketed to 175,000 - already in the first four 
months of 1948 over 160,000 sets have been pro- 
duced. This means hundreds of new jobs are being 
created every month. 

MSOE NOW ADDS TELEVISION - The Milwaukee 
School of Engineering now provides complete, prac- 
tical, technical training in television as well as Radio 
in its laboratories. This is not just a serviceman's 
course. The special 18 month's residence course in- 
cludes complete training in radio as well as television - qualifies you for a successful career as a techni- 
cian in all phases, AM, FM, TV Receivers and Trans- 
mitters and Radio Communications. 

This Technician Course Prepares You For Any Of These Jobs: 
Radio Servicing - AM and FM Police, Taxicab and Railroad 

transmitters operating 
and receiver servicing 

Supervising and testing in radio 
and TV manufacturing 

Shop managing 

TV receiver servicing 
Broadcast Station Operating 
Electronic Parts Sales 
Radio and TV sales 
Radio and TV manufacturing 

Electrical Engineering 
Bachelor of Science Degree 

in 2 additional years 

Majoring in ELECTRONICS 

LWAUI'CfE--'</ 
5CHGAL of ENGINEERING 

"A Technical Institute Founded 1903" 

Dept. RN 1048 N. Broadway, Milwaukee, Wis. 

COURSES 

SERVICE 
6 to 12 Months 
Practical Electricity 
Welding 
Refrigeration 
Heating 

TECHNICIAN 
12 to 24 Months 
Electrotechnics 
Radio and Television 
Electronics 
Refrigeration, Heating 
and Air Conditioning 

PROFESSIONAL 
36 Months 
Electrical Engineering 
Bachelor of Science 
Degree 
Major in Machinery or 

` Electronics 

Terms start January, 
April, July. 

MILWAUKEE SCHOOL OF ENGINEERING, 
N. Broadway and E. State, Milwaukee, Wis. 
Without obligation send me free booklet "Career 
Building" and more details on course in Radio and 

Television or course. 

Name Age 

Address 

City State 

THE HOTTEST ITEM OF THE YEAR 
Not in kit forra, completely wired and ready to operate 

DeWALD BT -100 TELEVISION CHASSIS 

26 tubes plus 3 rectifiers 
Six simple tuning controls 
Safety high voltage supply 
Horizontal lock -in circuit 
Full F.M. audio circuit 
13 operating channels 
Automatic picture stabilizer 
Balanced antenna input circuit 
Utilizes new Hi -9 trap circuits 

Supplied as pictured (minus cathode ray tube) an excellent item for conver- 
sions to 12 ", 15 ", 20" or for projection. 

and /or 
Supplied as pictured and including an R.C.A. 10' cathode ray tube, all ready 

to install in custom built cabinets. 

ATTRACTIVE DEALER PRICES WRITE WIRE - PHONE 

BROOKS RADIO DIST. CORP. 80 Vesey St. (Dept. B) New York 7, N. Y. 

Cortla ndt 7.2312 
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"Sunspot" research, by RCA engineers, helps radio communications to dodge interference 
from magnetic storms. RCA Laboratories is a center of radio and electronic research. 

93, 000, 000 miles of laboratory space 

A cyclonic spot erupts on the face 
of the sun, and -here on earth -we 
feel it. Sunspots cause "magnetic 
storms," which disrupt radio com- 
munications. 

What can be done about it? Re- 
search, during which RCA scientists 
and engineers "worked" by instrument 
on the sun - 93,000,000 miles away- 
offers an answer. 

For many years, "science related 
magnetic storms to sunspots. An 
accurate way of forecasting these 
disturbances was needed. 

202 

RCA scientists took a new tack. They 
noted that interference was most in- 
tense when sunspots were in a certain 
"critical area." Location and activity 
were observed to be more important 
than size. 

Using this knowledge, RCA com- 
munications engineers accurately 
forecast the beginning and end of 
magnetic storms. They have estab- 
lished a daily magnetic storm fore- 
casting service which is distributed 
like weather reports throughout the 
world. Transmission of messages can 

be. arranged over circuits or paths 
that will dodge interference. 

Such a pioneering spirit in research 
gives efficiency of service and leader- 
ship to all products and services bear- 
ing the names RCA, and RCA Victor. 

When in Radio City, New York, you 
are cordially invited to see the radio, 
television and electronic wonders at 
RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corpora- 
tion of America, RCA Building, Radio 
City, N. Y. 20. 

RADIO CORPORATION of AMERICA 

PRINTED IN U.S.A. 
RADIO .0 TELEVISION NEWS 
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P. R. MALLORY S. CO..Inc. 

MALLORY 
Midgetrol 

ACTUAL 1: ACTUAL 

SIZE I ' 
7 

SIZE 

1516" -, ¡ 
1i16" 

The Little Volume Control 
with BIG Advantages 

Bigger 
Marke 

Simpler 
Installation 

Simpler 
Stocking 

The small size of the Mallory Midgetrol lets you service 
portables, auto radios and small AC -DC receivers which 
require 15 /16" controls. 

The unique shaft design of the Mallory Midgetrol saves 

installation time with all types of knobs. 

Electrical characteristics let you use the Mallory Midge - 
trol to replace 11 /8" as well as 15 /16" controls. Stocks are 
further reduced because no special shafts are needed. 

The Mallory Midgetrol is quietest by actual tests -and tests prove it 
stays quiet, too. In addition, it has nine big features that are all nor. 

NEW SIZE 

NEW DESIGN 

NEW SHAFT 

NEW EXTENSION 

NEW SWITCH 

NEW ELEMENT 

NEW TWO -POINT SUSPENSION 

NEW CONTACT 

NEW TERMINAL 

It's the NEW Standard in Carbon Controls. See your Mallory Distributor. 

P.R. MALLORY aCQ.Inc." 

ALLOR 
CAPACITORS ... CONTROLS ... VIBRATORS ... 
SWITCHES .. RESISTORS ... RECTIFIERS ... 
VIBRAPACK6 POWER SUPPLIES.. FILTERS 

PROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Sitting before the sound -photo machine in the 
New York Daily Mirror radio car, John Reidy, 
the Mirror's chief photographer, advises the 
Mirror office (extreme left) that a photo is com- 
ing through. 

The heart of the sound -photo receiving equip- 
ment at the office is Sylvania's Glow Modulator 
Tube, Type R1130B. A pin -point of light emitted 
by this tube is focused on a sheet of photographic 
paper attached to a revolving cy alder. As the 
cylinder revolves, the photograph is faithfully 
reproduced as it is being broadcast! 

LINK FM SETS-SYLVANIA-tubed, too-transmit 
on- the -spot photos to paper's home office! 

Pioneer in the radio car field, the New York Daily 
Mirror has made excellent use of its sound -photo 
apparatus. Equipped with Link Radio Communication 
units, the Mirror car has been in a position to scoop 
other newspapers by radioing pictures taken on 
the spot as soon as they are developed in the mobile 
photo -lab. 

In these units, 36 highest quality Sylvania tubes, 
ranging from Lock -Ins to standard glass and GT tubes, 
help insure trouble -free operation of this ultra- modern 
:method of photo -news reporting! For information on 
Sylvania tubes, see Sylvania Distributors, or write 
Radio Tube Division, Emporium, Pa. 

SYNNIA 
ELE(,l'RIC 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT 

LAMPS, FIXTJRES, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS 
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