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v TRIAD QUALITY 

Above all, Triad tubes are 
famous for quality. The severest 
tests known, plus close inspec- 
tion limits, assure their absolute 
uniformity. They are manufac- 
tured to a standard which only 
Triad perfection can consistent- 
ly meet. Dealers have learned 
that Triad Quality cuts costly 
service calls to a minimum! 

TRIAD BOX 

This unique Triad box pos- 
sesses tremendous merchan- 
dising value and sales appeal. 
Its unusual shape and design 
lend themselves easily to 
spectacular and attractive 
displays. The tube trade of 
the country is fast learning to 
"Ask for the tube in the black 
and yellow triangular box." 

/,, 

© TRIAD BROADCASTING 
TheTRIADORS broadcast 
every Friday evening at eight 
o'clock (Eastern Standard 
time), over WJZ and asso- 
ciated NBC stations -and 
over WNAC and WEAN 
Sunday evenings, 7:3o to 8 
p.m. The popularity of these 
programs are well proven 
by the greatly increased 
tube business now enjoyed 
by every Triad dealer. 

V TRIAD INSURANCE 

Every Triad tube carries with it a printed Cer- 
tificate insuring a minimum of six months' 
perfect service. Any suggestion of sales re- 
sistance is quickly eliminated by this guarantee. 
It is a silent and powerful salesman that pro- 
tects the customer's investment -and the deal- 
er's profits. Only Triad has tube insurance ! 

Q TRIAD ADVERTISING 
Large -sized newspaper ad- 
vertisemen ts, color pages in 
national magazines -these 
and other periodicals are 
carrying the Triad message 

.in one of the most exten- 
sive advertising campaigns 
known to radio tube his- 
tory. This national adver- 
tising is winning for every 
Triad dealer the maximum 
tu be sales in his community. 

4our Radio deserveg The Bese 

Q TRIAD DEALER HELPS 
Entire window displays, fly- 
ers, counter stands, flashers 

every conceivable help is 
given to the Triad dealer to 
tie up his store with Triad 
national - advertising and 
broadcasting. Thousands of 
dealers throughout the 
country are benefitingby.this 
cooperation and are winning 
greater tube sales than they 
have ever before. enjoyed ! 

TRIAD insured RADIO 
Dealers -call your jobber or write direct for 

complete Triad information. 

TUBES 
'I'RiAD MANUFACTURING CO., INC. 

PAW TUCKET,R. I. 
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HE four 
plans 

shown are but a 
sample of the many 
ways in which our mem- 
bers are making $3.00 an 
hour upwards, spare time 
and full time, from the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the As- 
sociation. 

Our Members Earning 
Thousands of Dollars 

Every Week 
The Association assists men to 
cash in on Radio. It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets -given sure -fire money- 
making plans developed by us- 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big -pay Radio position. 

The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas- 

ing their pay, pass - 
inglicensed operator 
examinations, land- 
ing big .pay posi- 
tions with Radio 
makers. 

RAD10 Fya ELECTRIFY PHONOGRAPHS- 

Mail Coupon Today for the 
FREE HANDBOOK 

It is not only chock -full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 
income in your spare time. Mailing the 

coupon can mean $50 to $75 a week more for you. 

Radio Training Association of America 
4513 Ravenswood Avenue Dept. RN -12, Chicago, Illinois 

Below 
are a few of 
the reports 

from those now 
cashing in on the 

"40 Easy Ways" 
Clears Frank J. Deutch, Pa.- "Since 

$3,000.00 joining the Association I have 
cleared nearly $3,000.00. It is 

almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money." 

$1,100.00 in J- R. Allen, Calif. - "Have 

6 Weeks done over $1,100.00 worth of 
business in the last 6 weeks. 

Next month I am going to open up a store 
of my own. I never knew that money could 
come so fast and easy." 

$25.00 a Week N. J. Friedrich, N. Y. -"I 
Spare Time have averaged $25.00 a week 

for the last 7 months even 
though I am not a graduate but just learning." 

Training Lands R. C. Kirk. N. C. -"Your 
111m Job training has been very 

valuable to me. I landed a 
job with the big department store out here a 
few weeks ago because I had my member- 
ship card with me. There were a large bunch 
of applications ahead of me." 

If You Wish NO -COST 
Membership 

For a limited time we will give to 
the ambitious man a No -Cost Mem- 
bership which need not -should not 
-cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 
You'll always be glad you did. 

Radio Training Association of America 
Dept. RN- 12,4513 Ravenswood Ave., Chicago, III. 

Gentlemen: Please send me by return mail full details of j 
your 

your 
Special 

ok 
No-Cost Membership Plan, and also a copy 

Name 

Address 

City 
'L e 

State 
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of their patents to the Radio 
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contribution to the radio art. 
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Are You Caught Behind the 
Bars of a "Small -Time " Job? 

Why be satisfied with a "small- time" job at low 
pay? Why grind along at tiresome, uninteresting 
work with long hours and no future? Why take orders 
all your life from every Tom. Dick. and Harry who 
happens to be your boss? 

Right now -this very minute -you hold the key to 
REAL SUCCESS in your hand. Hundreds of other 

men before you have read of COYNE just as you are 
doing now -and are making $50 -$75 -$150 a week as 
a result. This is your BIG CHANCE to get friendly 
help and practical training that will enable you to 
climb out of the rut, and EARN REAL MONEY! 
Don't miss it! Today may be the big turning -point in 
your whole life! 

483 

LEARN ELECTRICITY 
Without Books or Correspondence 

IN 12 WEEKS 
By Actual Work - in the Great Shops of Coyne 

SOME kinds of jobs ought to be labeled with a big 
th t "Man-killer." They are either so 
Y. Y 

No Advanced Education or Expe- 
Slgn that With a personal, pr¢ctic¢l method like 
heavy, dirty and hard that they sap a man's strength rience Needed this, is it any wonder I say I can make 

and keep him dog -tired all the time -or 
else they are so disagreeable, uninter- 

esting and poorly paid that they kill 
his ambition in almost no time. And 
AMBITION is the most valuable thing 
a man can have! 

Fascinating Work - 
Real Pay! 

That's why so many men are turning to ELEC- 
TRICITY. which offers unlimited rewards and op- 
portunities -with ordinary salaries of $50 -$75 and 
up a week! Right now big electrical jobs are actu- 
ally going begging! Electrical experts are in de- 
mand -and the need is growing every day! The 
situation is one that spells O-P-P-O-R-T-U-N - 
I-T-Y in letters a foot high for the man who is 
wide -awake enough to see it! 

Learn Quickly 
Let me make you a master electrician - the 

Coyne way. I've done it for thousands of others - 
farmers, laborers, factory men, and hundreds who 
haven't had more than 8th grade education! I can 
do it for you -and start you off on the road to in- 
dependence and big earnings in just 90 days! 

Not by Books 
The secret of Coyne- training is that it is ALL 

PRACTICAL work. No books -no dry lessons - 
no useless theory. In the great shops of COYNE 
you learn the "ins and outs" of Electricity by ac- 
tual work on real electrical equipment -the finest 
outlay in the country! And best of all- experts 
work right with you every step of the way, show- 
ing you all the electrical secrets that are essential 
to your success! 

COYNE 

Big Pay Jobs 
are common in electricity. Our 
free employment bureau puts you 
in touch with openings to choose 
from. The following are only a 
few of the kind of positions you 
fit yourself for in the Great Shops 
of Coyne: 
Farm Lighting Experts 

$60 to BOO a Week 
Armature Expert 

$50 to $100 a Week 
Power House Operator 

$50 to $75 a Week 
Auto Electrician 

$60 a Week and up 
Inventor - Unlimited Income 
Maintenance Engineer 

$60 a Week and up 
Service Station Owner 

up to $200 a Week 
Radio Expert, $60 a Week and up 
Contractor, $3,500 to $15,000 aYear 

Special Reduced 
Tuition Offer 

Fora short time I am Now-For 
making a Special 30th 

Anniversary Offer. You can now 
get a real money -making train- 
ing at the lowest price. 

ELECTRICAL 
SCHOOL 

500 S. Paulina St., Dept. 99 -Z7 H. C. Lewis, Pres., Chicago 

any man into a master electrician in 12 happy 
weeks? You don't need a bit of previous experi- 
ence or advanced education. Many of our most 
successful graduates are fellows who never went 
to high school and hated 'book learning." The 
Coyne method is different! 

Special Offer Now 
Make up your mind today to 

get into one of these real -pay 
electrical jobs. If you act now - 
I'll payyour railroad fare toChi- 
cago and give you these courses 
free! AVIATION ELECTRIC- 
ITY. RADIO and AUTOMO- 
TIVE ELECTRICITY! And be- 
sides that, I help you to a part - 
time job while learning! FREE em- 
ployment service for life after grad - 
uation, too. We place dozens of men 
in wonderful jobs every week. 

Send for FREE Book 
Just give me a chance to tell you 

about the unlimited opportunity 
that awaits you. Let me send you 
this bigbook free,containing over 
150 photographs and listing and 
telling you how you can qualify 
for the kind of jobs that lead to 
$75 to $200 a week. If you really 
want more money and a won- 
derful future, send for this 
book now! No obligation. 
Simply mail the coupon. 

Mail This 
FREE 
BOOK 

Coupon 
To -day 

COYNE ELECTRICAL SCHOOL 
H. C. LEWIS, Dept. 99.27 

Dear Mr. Lewis:-! want the facts, so without obligation, send me 
your free illustrated catalog and details of your R. R. fare. 

goo South Paulína attract, Chicago, Ill. 

Name..- _.._----... - -- - 
......... --- -- - ... -------..... _ 

Address 

C_ p State 
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Be a Trained Radio Expert 
If you're earning a penny less than $50 a week, get my free book of information 
about the Radio business. Trained Radio Experts are needed in more than 
20 different lines of this new and growing profession (300,000 new openings 
created by the swift growth of Radio in past few years). Why go along at 
$25 or $35 or $45 a week all your life? Study radio, and after only a short 
time land yourself a REAL job with a REAL future ! Be a man who has 
money in his pocket and in the bank -don't scrimp and scrape for the rest of 
your days. 

Salaries of $50 Up to $250 a Week 
Not Unusual in Radio 

The good positions in Radio pay all the way from $50 on up to $150, $200, 
and even $250 a week. Suppose you don't climb to the very top, but that you 
do advance to a position that pays you $125 a week, year in and year out. 
Any chance to make that much where you are now ? Then send for my free 
book, and learn about a field where there's some real opportunity. Where 
good men, if they have the right training, can work their way into really big 
salaried jobs! 

Money Back If You Aren't Fully Satisfied 
I'll give you all the training you need to get into any line of 
the Radio business. And I back up this training by a signed 

agreement to refund every penny you pay me 
if upon completion of my course you are not satisfied 
with the lessons and instruction service I give you. 

Six Big Practical Outfits 
Given You to Help You Learn 

I teach you both the "why" and the "how" of Radio. You learn 
to DO a thing, and you learn WHY it's done. I send you, WITH - 
OUT EXTRA COST with your course, six big practical outfits 
of material to experiment and work with. These outfits are the 
real thing -not toys. The parts they contain will build approximately 100 
different Radio circuits. With all this material you do practical work from 
start to finish cf your training. You get your hand in, - and you . get confi- 

'dence in `yourself. Then when you run into a Radio problem later on, on 
the job, you KNOW you can do it because you've already done it -with these 
six outfits of practical material. With me you don't learn to be a "paper 
Radio Expert" -you learn to be the kind of expert that shows his worth on 
the payroll. Full details in my big book -sent free. 

- -. Send for Erie Book of Information Broadcasting and - commercial Radio land 
station work appeal to a lot of men -it's 
a big, growing field and fascinating work. 
My course prepares you thoroughly to get 

into this 'field and make good. 

GET BOOK! 
Find out for yourself 
about the bigger pay wait- 
ing for you in Radio! 
From $2,000,000 in 1920 
to $1,000,000,000 in 1929 -that's the record of the 
Radio Industry! Plenty of 
big Radio jobs are waiting 
for the man who KNOWS! 
John Fetzer sent for my 
free book -now he's Chief 
Engineer at WEMC and 
designs and builds broad- 
cast stations. T. M. Wih 
cox sent for the book - 
now he's in his own Radio 
business and reports profits 
as high as $70 in one day! 
All .rmotion will be 
sent t free, without -just mail 
coupon 

- 
-on- ö--5, ite page,. 

at, 

Ten million Radio receiving sets in use in the United States means millions of dollars are going to Radio Service and Repair men everywhere. For this work you must be trained. 

Radio manufacturing has grown faster in 
the last 6 years than any other big business 
ever did. It's 250 times as big as it was. 
That means Lots of good chances for the 

trained Radio Expert. 

Radio operators on board ship go every- 
where -see everything. You sail the 
world over, all your expenses paid. and 
draw a good salary besides. It's the 

life of Reilly. 
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Learn Quickly, Easily 
Train at Home in Spare Minutes 

Stay home! Hold your job! I'll bring your Radio 
training to you, and you can learn in your spare 
time after work. No need to go to a strange city 
and live for months on expense when you learn 
my way. You study in the quiet of your own home. 
As for this training -it's written just as I would talk -in straight - 
forward, everyday, understandable language. You'll get it, and you'll 
get in quickly -in a few months' spare time -because I've made it so 
clear and interesting ! No particular education needed -lots of my 
successful students didn't finish the grades. 

Many Earn $10, $20, $25 Weekly 
Right Away "On the Side" 

Deloss Brown, South St., Foxboro, Mass., made $1,000 from spare -time 
Radio jobs before he even finished my course. H. W. Coblentz, Wash - 
ington, averaged $45 a week; Leo Auchampaugh, 6432 Lakewood Ave., 
Chicago, made $500 before graduation; Frank Toomey, Jr., Piermont, 
N. Y., made $833 while taking the course. All this done IN SPARE 
TIME away from the regular job, while these fellows were still study - 
ing the course -and they're only a few of hundreds. As soon as you 
start this training I begin teaching you practical Radio work. Then a 
few weeks later, I show you how to make use of it in spare time, so you 
can he making $15, $20, $30 a week "on the side," all the while you're 
learning. 

64Page Book Sent Free for the Asking 
My big book of Radio ini ormation won't cost you a penny, and you won't 
he under any obligation by asking for it. It's put hundreds of fellows on the way 
to big pay and brighter futures. Sending for it has been the turning -point where 
many a man has made his start toward real Success. Get it. See what it's going to 
mean to you. Send coupon TODAY! 

Address: J. E. SMITH, president, 
National Radio Institute, 

Dept. OZTT, Washington, D. C. 

Hundreds of fine jobs 
opening in Radio 

every year 
Radio needs more trained men to take care of its 
rapid growth. Every year there are many fine 
jobs for men with the right training in broad- 
casting stations, commercial land stations, Radio 
factories, with Radio dealers and jobbers, with 
shipping companies which offer world -wide travel 
and good pay. Besides there arc countless op- 
portunities to have a spare time or full time 
business of your own. 
Talking movies, Television and many other new 
and recent developments in and uses for Radio 
are increasing the need for trained men con- 
tinually. This is best proved by the fact that 
the Employment Department of the National 
Radio Institute is getting three times as many 
calls for our graduates this year as it did last. 

Radio's $5000 and $10,000 
year men of the future will 
be picked from those who get 

in now 
Just as the men who got into the automobile 
business, the motion picture industry and other 
at the right time now have the key jobs, so thos 
who get into Radio now, while it is growing fast, 
will have the first chance at the big jobs. The 
opportunities that make men rich in other fields 
are developing right before your eyes in Radio. 
I will give you the training you need to break in 
and llave a firm foundation on which to build for 
a successful future. 

Find out about my methods that have 
increased the earnings of so many 
others. Mail the coupon today. 

I I. E. SMITH, President, 
1 National Radio Institute, 

Dept. 9ZTT, Washington, D. C. 

Dear Mr. Smith: Kindly send me your big free book, 
"Rich Rewards in Radio," giving all information about 
the big -money opportunities in Radio and how you will 
train me to take advantage of them. I understand 
tlsis places me under no obligation, and that no sales- 
men will call on me. 

i 
1 

` 

Name 

Address 

'Titis big 64 -page book, printed in two colors, 
trammed with interesting facts asid photos about 

Iconey- making opportunities in Radio, sent free 
o everyone who clips the coupon. No obligation 
'T sending for the book -it's absolutely free. One o 

11.1 
6r of the most valuable books about Radio ever written. 
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IEUTENANT JAMES H. DOOLITTLE, 
who recently flew an airplane with en- 

closed cockpit, at Mitchel Field, Long Island, 
N. Y. His take -off, flight, and landing were 
accomplished without his being able to see 
anything outside the cockpit. 

In addition to the usual altimeter and arti- 
ficial horizon, the plane was equipped with 
a visual indicating radio beacon receiver 
which made possible this first demonstration 
of blind flying; an augury of what radio will 
do to conquer fog, the aviator's worst enemy. 
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9he *Yew HAMMARLUND 
HAS THEM ALL / 

yOU don't have to be an acous- 
tical expert to recognize super- 
lative tone -nor a radio engi- 

neer to know when you're listening 
to a program from the other side of 
the world- sweet, clear, free from 
noise or interference. 

But the more you know about the fine 
points of radio design, the greater 
your appreciation of what Hammar- 

The 
World's Premier 
Custom -Built Radio 

lund engineers have accomplished in 
the new Custom -Built "HiQ -30" Band. 
Filter, Screen -Grid Radio. 

For five years, Hammarlund Custom - 
Built Receivers have given spectacular 
performance - each season's model 
scoring greater and greater success. 

And now, a glorious climax, the 
"HiQ -30 "- premier radio of all time, 
with every detail a feature. 

Here's amazing power, sensitivity, 
selectivity, tone, beauty; with un- 
limited choice of cabinets and speak- 
ers. For the first time a unit -built 
chassis with the chief units ready - 
wired and factory -tested, which you or 
your local custom -radio builder can 
completely assemble in two hours. 
A. C. and Battery models, $139.50 to 
$1175, complete, less tubes. 

Ask your local custom -radio builder tc 

demonstrate the "HiQ -30" and to build 
one for you. Or assemble it yourself. 
It is easy and perfect results are 
assured. 

[flail coupon for the "HiQ -30" Manual 
--a mint of new radio data for only 
25 cents. 

Hammarlund- Roberts, Inc. 
424-438 W. 33rd St., New York, N. Y. 

Name. - - , . 

Address.. 

Mail This Coupon 
and 25c (stamps or coin) 

For 48 -page 

"HiQ -30" MANUAL 
(RN12) 

MILAN 

0 

RALEIGH ARDEN BLACKSTONE 

The "HiQ -30" chassis fits 
standard stock cabinets. These 
nine beautiful, specially se- 
lected models are supplied by 
Hammarlund. Fully described 
in "HiQ -30" manual. 

r -7 
YORKSHIRE WINDSOR 
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for Those Who Gare 
What Goes Inside the Console 
The Radio Owner who knows, looks for a manufac- 
turer experienced in Radio. 

The maker of the NATIONAL MB -29 fills 
that bill. NATIONAL CO., INC., first made 
the names of Browning and Drake known in 
Radio. 

The Discerning Buyer looks for design and perform- 
ance in advance of the general run. 

He finds it in the MB -29 with its FOUR 
Screen Grid R. F. tubes giving enormous 
distance even without antenna-its new - 
design Linear Power Detection (for getting 
the best out of the latest high -percentage 
broadcast modulation) -its Band -Selector 
Tuning for selectivity without loss of quality, 
and its magnificent precision -built shielded 
aluminum chassis. 

The Really Discriminating Purchaser looks for an 
audio -system capable of reproducing for his ears the 
timbre and power of each separate instrument or 
voice, alone or in combination, from the merest 
whisper to the huge volume of a symphonic or op- 
eratic finale. 

The Velvetone Amplifier of the NATIONAL 
MB -29 has such an audio system. Built with 
two of the new UX -245's in push -pull, with 
liberal margin of power supply and gen- 
erous factors of safety, this R. C. A.-licensed 
instrument delivers to the loud- speaker 
everything that goes into the broadcast. 

Add a high -grade speaker (and a phonograph pick -up 
if you wish) and you have every element of an ideal 
radio or radio -phonograph. 

CONSOLES AND TABLES FOR THE MB -29 

A number of the better -known makers of cabinets are 
prepared to furnish a selection of beautifully finished 
and specially priced consoles and tables designed espe- 
cially for housing the MB -29 in various popular 
combinations. 

The MB -29 is full of new and ingenious features for 
your convenience and pleasure. Write us today for 
full information. 

INIATOONAL 
« SCREEN -GRID » -- 

NATIONAL COMPANY INC. 
ENGINEERS AND MANUFACTURERS 
61 SHERMAN ST., MALDEN, MASS. 

Est. 1914 ® W. A. Ready, Pres. 

The National MB -29 Screen -Grid Tuner. Note 
clean -cut shielded construction with wiring con- 
cealed in base and National Projector Dial. 

The National Velvetone Power Amplifier uses 
two 245 tubes in push -pull. Has Field supply 
for dynamic speaker. 

A high -grade Dy- 
namic Speaker 
with flat response 
curve gives the 
best results with 
the NATIONAL 
SCREEN -GRID 
MB -29. 

29 
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et this .. 
CATALO G 

I 
This big book of 148 -pages -rich from cover 
to cover with radio bargains -is yours for the 
asking. It contains all the latest radio devices 

I and improvements - sets, accessories, parts 
and kits - profusely illustrated. No radio 
need is overlooked. Everything in this big 
book is available at wholesale prices, and 
many items are spotlighted as Specials at 
truly astounding reductions. To be without this 
book is to miss your greatest buying opportunity in 
radio. Every page points the way to money -sav- 
ing. Never before have such startling values been 
offered -made possible by our tremendous buy- 
ing power and low cost of operation. Quick 
deliveries and expert cooperation assured to all 
our clients. A trial order will make you a reg- 
ular customer, just as it has thousands of our 
pleased customers. 

SCREEN -GRID 
Models 

Clip the Catalog Coupon, and mail it today! 

7iriceSavinq 
coupon 

Marvelous offerings in new, Humless, Screen 
Grid A. C. all- electric and battery operated sets; 
a wide range of beautiful consoles, from the small 
table model types to the most ornate and artistic of 
radio furniture; dynamic speakers of tremendous volume 
and richest tone; accessories, parts and kits in wide variety 
-in fact, everything that is standard, as well as every- 
thing that is new, in Radio. Get this book today! 

Chicago Salvage Stock Store 

Dept. 127 Chicago, Ill. 
509 So. State St., 

a and Postpaid) 
Kindly send me (free of charg 

your new 148-page Book. of Radio Bargains. 

Name ................... .... 
Address .................. 

State ........... 

4 

CHICAGO SALVAGE STOCK STORE 
World's Largest Radio Store 

509 so. State St. , Dept. 127 ' Chicago, Ill. 
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ADJUSTABLE 
SLIDING 

CLIP 
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1 

ELECTRAD 
TRUVOLT 

The Superior Eliminator and 
Power Pack Resistance 

Truvolt All -Wire Resistances 
have won renown because of 
their many patented features of 
construction making for more 
satisfactory performance and 
longer life. 
Exclusive air -cooled winding. 
The resistance wire is wound 
around an enameled copper 
core, which is then wound 
around the fire clay base, in- 
suring cooler operation and 
more stable values. A con- 
venient sliding clip gives quick 

adjustment to 
exact value 
desired. Ideal 
for regulating 
the B & C 
Voltages re- 
quired by the 
new power 
tubes. 
Made in all 
usual resis- 
tance values 
a n d wattage 
ratings. 

ti. S. rat. 1676569 
and Pats. Pend. 

ELECTRAD 
Resistances and Voltage Controls 

are Known by the Company They Keep 
MORE than ever before, value in radio is being measured in terms of PER- 

FORMANCE. 

People want to hear before they buy. The lure of the pretty cabinet and silvery 
chassis, while still strong, has been made a side issue by the hard -boiled radio 
buyers' demand for PERFORMANCE. 
The same "show me" trend is evident when manufacturers buy the component parts 
of their receivers. And the fact that a steadily increasing number of experts select 
Electrad Resistances and Voltage Controls is the strongest endorsement of Electrad 
Quality. 

Licensed by 
Tecbnidyue 

Corp., under 
U. S. Pats. 

1593655 
1034103 -04 

go/ 

'.tQNATOL 
"4III0o'' 

ELECTRAD TONATROL 
The TONATROL line of volume con- 

trols is characterized by superior 
workmanship and longer life. 
Made in a variety of sizes and values 
with or without filament switch at- 

tached. List $L50 to $3.00. 
Also Super- TONATROL for high - 
power receivers. New type resistance 
element fused to an enameled metal 
plate. 
Metal construction insures 
rapid heat dissipation up to 
five watts. 

Licensed by 
Teehnidyne 

Corp., under 
U. S. Pats. 

1591658 
1034103 -04 

ELECTRAD Royalty 
Widely used as voltage controls 
where low self- inductance is essen- 
sial. Made with best insulating 
materials and long- wearing resist- 
ance element. 11 types for 
every radio purpose. 
Potentiometer- 
$2.50. Other 
types $1.50. 

TRUVOLT Variable 

. : . m 

m.eer hAl 
U. S. Pat. 

1676569 and 
Pats. Pend. 

Distinctive Truvolt construc- 
tion, plus handy knob control. 
Perforated metal ventilating 
shield. Greatly simplifies elim- 
inator and power pack con- 
struction. Lasts longer owing 
to endwise travel of contact 
over wire. Saves time for ex- 
perimenters. 
22 Stock sizes. 

$2.50 

Os_. 
LTe.e C' ew OlAl 4JJC`5 

Ca .r y\ p1,`ac9 + 7 rsg 809' 

eí,g°p. 
ta0e1 p,Sg 9 . lcti e 

4o4ec 

1t+v 
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HERE We Are HEADING 
VERY once in a while someone 

asks us what we are contem- 
plating doing with RADIO NEWS. ,d . 

Some fellows remark that all of 
the other monthly magazines in the radio 
field devoted to the interests of the ex- 
perimenter, have found that they could 
not survive, and have either ceased pub - 
lication altogether or have attempted to 
switch to a so- called "trade" policy. 

Some folks have asked us to state for 
them the policy of RADIO NEWS, and our 
answer is that our policy could not be 
more definitely outlined than it already is, 
in the title of our magazine. Perhaps, 
however, even the title requires a word 
or two of explanation. 

We do not contemplate publishing news 
of a trade nature unless that particular 
bit of news has to do with the develop- 
ment of new circuits, or patents or kinks, 
which would affect the radio business 
generally. For instance, although it 
would be a matter of real interest to cer- 
tain manufacturers and certain jobbers to 
know that a jobber located in Pittsburgh, 
Pa.. was going to throw out one brand of 
receiver and confine his sales efforts to 
another, we feel that this would not be 
of interest to the majority of RADIO 
NEWS readers. If, however, the same 
jobber were to develop some new circuit 
which would improve receiving conditions, 
we believe that that would very definitely 
be the kind of news that you, our readers, 
would want. 

Shortly after we took over the Experi- 
menter Publications, we made an ex- 
periment with RADIO NEWS, to find out 
just how much interest there was among 
our readers in aviation and in radio as 
applied to aviation. We went so far as 
to include a special sixteen -page section 
in RADIO NEWS, devoted entirely 
to aviation, without any thought 
of radio. As a result of this experi- 
ment we found that a great many 
of our readers were very keenly in- 
terested in aviation, but that they 
would rather have us confine 
RADIO NEWS to the radio field, 
and many suggested the publi- 

cation of more complete information re- 
garding aviation in a separate maga- 
zine. This has been done, and we 
are very proud of the new member of 
the Experimenter Group called Aero 
Mechanics. 

Some of our readers, and even some of 
the members of our own organization have 
wondered and have asked why we are de- 
voting so much attention to the develop- 
ment of a receiver suitable for use on a 
motor boat. They call attention to the 
fact that the number of people who own 
motor boats is relatively small, and the 
number of people who would want a radio 
receiver on the boat they may happen to 
own is perhaps even smaller. 

There is no question of the accuracy of 
a statement of that character, but the 
same problems incorporated in the opera- 
tion of a radio receiver on a boat are ex- 
perienced when we attempt radio recep- 
tion in an automobile or airplane. We 
are not confining our efforts to boat re- 
ceivers; we are doing experimental work, 
also, with receivers in aircraft and auto- 
mobiles. Some of these receivers have 
been described in RADIO NEWS, and others 
will be shortly. 

This development work on our part is 
going to open up an entirely new field of 
interest in radio; it is only another evi- 
dence that we are living up to the title of 
the magazine. Not merely describing and 
telling about new developments, but ac- 
tively helping to bring them about. 

This, then, is the function and the 
policy of RADIO NEWS. In carrying it 
out, we have found the coöperation of 
our readers of very real help. We want 
you to feel that this is your magazine, as 
much as it is ours; and we welcome your 
criticisms and suggestions. 

EDITORIAL DIRECTOR' 

'77177777i3Z3Z..R3ZigV7777777i7777777 
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R. T. I. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP -TO- THE -MINUTE ON R 
THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES =`e T. I. 

!la 

$bo tosI25 Q 
A WEEK 
Radió 

Dpert itor 
¢( 700 

d"a?$I 
A 1)AY 
4èYtrïti3a avid 

R -ff_ ; : ing R:aslig SQk 

4D 41) ID 
iqh t at VourFingerT ps 

WHEN YOU ARE WTI. TRAINED IN 

RAD1C TELEVIS ON miTalkingPiciures 

$.5000 ° -°x;` 

AND UP 

"Radio _Engineer 
,for Broad cr.rstrnJ 3-tatiofa 

*t 
ál 

AYEAR q;)° 00114 i ttiY 
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R.T.I.Training 
BrñigsBi'Johs 
LikeThesd 

I 
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BIG PAY JOBS! SPARE TIME PROFITS! A 
FINE BUSINESS OF YOUR OWN! They're all 
open to you and other live wire men who 
answer the call of RADIO. The fastest grow- 
ing industry in the world needs more trained 
men. And now come Television and Talking 
Movies -the magic sisters of Radio. Will 
you answer this call? Will you get ready for 
a big pay job Now and Step into a BIGGER 
ONE later on? You can do it EASILY now. 

R. T. I. Home Training 
Puts You In This Big Money Field 

Radio alone, pays over 200 MILLION 
DOLLARS a year in wages in Broadcasting, 
Manufacturing, Sales, Service, Commercial 
Stations and on board the big sea going ships, 
and many more men are needed. Television 
and Talking Movies open up other vast fields 
of money- making opportunities for ambi- 
tious men. Get into this great business that is 
live, new and up -to -date, where thousands 
of trained men easily earn $60. to $100 a 
week -where $10,000 a year jobs are plenti- 
ful for men with training plus experience. 
Easy To Learn At Home -In Spare Time 
Learning Radio the R. T. I. way with F. H. 
Schnell, the "Ace of Radio" behind you is 
EASY, INTERESTING, really FUN. Only a few spare hours are 
needed and lack of education or experience won't bother you a bit. 
We furnish all necessary testing and working apparatus and start 
you off on practical work you'll enjoy -you learn to do the jobs 
that pay real money and which are going begging now for want 
of competent men to fill them. 

Amazingly Quick Results 
You want to earn BIG MONEY, and you want some of it QuICK. 
R. T. I. "Three in One" Home Training- Radio -Television -Talk- 
ing Movies -will give it to you, because it's easy, practical, and 

FRED H. SCHNELL 
Chief of R. T. I. Staff 
Twenty years of Radio 
Experience. First to estab- 
lish two-way amateur com- 
munication with Europe. 
Former Traffic Manager of 
American Radio Relay 
League. Lieut. Commander 
U.S.N.R. Inventor and De- 

- signer Radio Apparatus. 
ConsultantRadioEn ggineer. 
Now in charge of R. T. I. 
Radio Training -and you 
will like his friendly man- 
ner of helping you realize 

your ambition. 

is kept right up -to -date with last 
minute information. In a few weeks 
you can be doing actual Radio work, 
making enough EXTRA MONEY to 
more than pay for your training. In a 
few short months you can be all 
through -ready to step into a good 
paying job or start a business of your 
own. A BIG JOB -BIG MONEY -A BIG 
FUTURE. There is no other business in 
the world like it. 

Investigate -Send 
For R. T. I. Book Now 

Don't waste a minute. Find out what 
the great Radio Industry, which has 
grown faster than the Automobile and 
Motion Picture business, has to offer 
you. Find out what other men are 
earning. SEE How EASILY You CAN 
GET STARTED. Get the facts about 
Radio, Television and the Talking 
Pictures, first hand, in the big R. T.I. 
FREE BOOK. Learn what this R. T. I. 
"Three in One" Home Training can 
do for you. Mail the Coupon for FREE 
Booty Now. 

Radio & Television Institute 
Dept. 84 

4806 St. Anthony Court, Chicago 

R.T.I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN ' 

il 
T 

Earned $500 Extra Money 
in Two Months 

Your radio course has enabled me to earn over 
$500 in two months' spare time work. Understand 
that this is all spare time work, as I have a pa'rma. 
veut position with my father in our store. I 8 
you all the credit for the above and as I said be- 

I wish to finish the entire course as soon as 
can.-Your student, 3. NOFFSINGER I 

Greenville. KY. It I. Box 37. 

Salary Raised 331-3% Since Enrolling 
Yon may be interested to know that I am now 

pRnadio 
Service Manager for the H. N. KnigYht Sup - 

ReéGivershin thedState of Oklahoncn. addyTead_e, 
Panhandle? with an salary of about. 
os 1 -3 %. since I enrolled with your school. 

Thanking you for your interest you have shown 
in me, and y,:nr wonderful course, I am, EARL P. 
GORDON, 618 East 6th St., Oklahoma CitY. Okla. 

Makes $25 a Day 
Haven't forgotten you. How could I when I make 
as high as $25.00 per day and have made $600.00 
in two months from from Radio work. That's not as bad 

over 
only 19 

9you sent melbefore 1 enrolled 
and you did about all you said you would and 
about as much more. -FLOYn KNisecv, 

R. F. D. 2, Bon 91, St. Joe, Ind. 

RADIO & TELEVISION INSTITUTE 
Dept. 84, 4806 St. Anthony Court, Chicago 

Send me Free and prepaid your BIG BOOK 
"Tune In On Big Pay" and full details of your 
three -in -one Home Training (without obligating 
me in any way). 

Name. 

Address 

City State 
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kurrent Comment 
T. the average visitor, the 

1929 Radio Show was prob- 
ably "just another show. ". 
But to the thoroughly inocu- 

lated radio enthusiast, veteran of 
many shows, there is just a little more 
than period furniture and suave dem- 
onstrators. . . . 

For your veteran radio show -goer 
sloes not stop to see the obvious fea- 
tures of the new models, nor to take 
up the beautifully printed booklets 
tendered by smiling young misses 
equally as beautiful. He is on an 
errand, and goes almost directly to 
his objective, and moves on. He is 
looking for things that the blind fan 
cannot see. He probes into chassis, 
goes behind the scenes of period cabi- 
nets and points his inquisitive gaze 
into the "innards" of all apparatus. 

And what does he find? 
This year, he sniffed around the 

screen -grid radio receivers. He knew, 
of course, that screen -grid tubes were 
listed as one of the Show's "sensa- 
tions." What he wanted to see, how- 
ever, was the way in which these 
tubes were used in radio circuits. So 
he looked for genuine bandpass filter 
circuits, and to his astonishment, dis- 
covered that only three, possibly four, 
manufacturers had worked it into 
their new models. He saw that there 

The pre - selector unit of the new 
Hammarlund "Hi- Q -30," shown for 
the first time at the New York Show 

were several varieties of the same 
idea, and that there can be bandpass 
filters, and tuned filter bandpassers. 
Probably the most ambitious applica- 
tion of the principle was in the Ham - 
marlund Hi -Q 30. 

While looking for the new screen - 
grid bandpass circuits, he discovered 
a receiving set that only used a single 
stage of audio amplification in push - 
pull, immediately after the detec- 
tor, preceded by four stages of 
screen -grid amplification. This, ac- 
cording to quick figuring, should give 
a mighty wallop in the speaker, with 

One of the models of the new Kyle 
condenser -type loud speaker 

amplification into the millions ! He 
saw for himself, power detection, au- 
tomatic volume control, installed both 
in radio and audio circuits, but be- 
cause of the complexity of wiring, 
and the general unwillingness of en- 
gineers to divulge their "secrets," he 
went away comparatively uninformed 
on the "how" of the method. 

There were other things that en- 

494 

gaged his attention, which as an old - 
timer in the matter of show inspec- 
tion and radio history, he was 
equipped to thoroughly appreciate. 

The new. Pacent phonotrol adaptor 
which eliminates electric connection 
changes when playing records through 

the audio system 

In a corner, for instance, and quite 
unobtrusively presented to the gaze 
of the onlookers that ignoringly 
glanced at it; he discovered the model 
of the original "neutrodyne" circuit 
receiver, as built by Professor Louis 
A. Hazeltine, the inventor. He re- 
called his own home -made neutrodyne 
set of many years ago, and observed 
that there were still many neutro- 
dynes at the present show, though in 
modified or improved form. 

Another sight which interested him 
as an old -timer was the early model 
receiver built by the amateur pioneer 
Alfred H. Grebe. In the "pile" of 
sets he saw also an amateur trans - 
mitter for short -wave work, one of 
the first commercial sets, and, he 
learned, the very one that an amateur 
used to speak directly with Europe 
for the first time. This was probably 
ten years ago ! Compared to these 
relics, the crystal set that won the 
"radio relics" contest was a grown- 
up boy! 

It seemed that there were several 
other "historical" displays that are 
really part of radio history. For in- 
stance, he lingered long enough be- 
fore the cases showing Dr. DeForest's 
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Bunsen burner detector, which the 
good doctor himself says was the 
original step in the invention of the 
world- famous audion, which is shown 
in its original state alongside of the 
burner. A little farther along, the 

The Butler push- button type of 
remote control 

veteran show -goer saw replicas of 
Marconi's first trans -Atlantic receiv- 
ing set, including one of the real kites 
used to support the antenna. Then, 
there was an "S.O.S." ( "C.Q.D. ") 
key, the same, indeed, which had 
sounded the S.S. Republic's call of 
distress. Here was a relic indeed ! 

Next, after finding that the minia- 
ture models of radio installations on 
ships were working models, and that 
the small direction compass could ac- 
tually' turn and has a needle in its 
base, the show -goer turned his atten- 
tion to the newer devices of radio 
science. 

For a long time he had wanted to 
see the recording machinery used for 
making talking pictures. Here was 
one of the instruments, bare of any 
covers, and easy enough to look over 
in great detail, since hardly any one 
took notice of it ! 

Aside from an automatic voltage 
regulator, which the show -goer had 
heard of before, and which seemed to 
actually work, though built on a trans- 
former principle and labeled as some- 
thing "really different and new," 
there were other novelties that en- 
gaged his attention. 

There were remote and automatic 
controls for tuning in radio receivers 
that could be called new. One of 
them was that developed by J. D. F. 
Freed. A semi -automatic arrange- 
ment was seen by our show -goer on 
the Lincoln set. The Motomatic re- 
mote control was worth a second look. 
Edison's device for visual tuning in- 
terested him a bit, as dici the remote 
tuning arrangement that was shown 
by M. B. Sleeper, and which permit- 
ted the tuning, at any distant point, of 
a receiver located any distance away. 
The idea used was probably not 
"new," as it consisted of a remotely 

controlled motor. The method of 
control was, however, although it did 
look a bit complex right there at the 
booth. Other remote controls were 
shown by Richardson -Davis and by 
Carter. There was also an automatic 
printer for typewriting news on a ma- 
chine, as picked up by a broadcast set. 
Zenith showed an improved type of 
remote control, by a small dial. It 
was fascinating for our show -goer to 
watch the precision with which these 
devices tuned in automatically the sta- 
tions selected. Koister, too, had an 
ingenious remote control by push- 
buttons. 

Trick furniture, notably modernis- 
tic conceptions as applied to radio, re- 
lieved the monotony of too much 
woodwork, apparent everywhere. It 
wasn't until the show -goer could 

The remote control tuning device 
featured by Zenith 

squeeze his way through a group 
looking under the top of a beautiful 
table in the Atwater Kent booth that 
he discovered that it was a radio re- 
ceiver built under it ! An automobile 

1 

A small scale model of a modern 
ship's wireless installation, including 

the radio compass 

receiver, for installation under the 
cowl, was another interesting develop- 
ment. 

As becomes a blasé onlooker, our 
veteran show -goer only casually 
looked at the television demonstration, 
to notice that it had visibly improved 
over last year's transmissions. He 
heard the automatic wireless trans- 
mitter and receiver, set up to show 
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how this was done, on a large scale, 
between countries. 

With all the new electrically oper- 
ated devices threatening to make hash 
of radio reception, manufacturers of 
filtering devices have not been asleep 
at the switch ; so that there are few 
forms of interference that will not 
yield to one or another of these filters. 

Of particular interest to dwellers in 
city districts where the lighting ser- 
vice is direct current, is a new product 
of Ward- Leonard ; so new, in fact, 
that as we go to press neither details 
nor price can be obtained. A boon it 
will prove, however, as it is nothing 
less than a properly filtered and 
shielded miniature motor generator 
set ; permitting the d.c. dweller to 
avail himself of the most modern of 
a.c. receivers. 

Last, but not least -perhaps to 
show the versatility of radio -was 
the R. C. A. device known as the 
Theramin, a totally new musical in- 
strument for the home. An off- 
shoot of radio, the demonstrations of 
this instrument at the Show proved 
it to be capable of producing some 
really fine tone shadings, both vol- 
ume and pitch being controlled en- 
tirely by proximity of the operator's 
hands. 

Perhaps the most important thing 
of all at the Radic Show (speaking 
now particularly of the Radio 
World's Fair at Madison Square 
Garden, New York) escaped the 
casual visitor entirely. 

Seven years ago when broadcast- 
ing took the public by storm, the first 
attempt at a public showing of ra- 
dio apparatus on the Hotel Pennsyl- 
vania Roof in New York was 
swamped. Today, when so many ca- 
lamity howlers have been talking of 
the complete lack of public interest in 
radio, as contrasted to the furor of 
several years ago, it might be well 
to consider the attendance figures at 
the various shows throughout the 
country. If these are any criterion, 
radio interest is far from being on 
the wane. 

A speech amplifier system adapted 
for microphone pick -up, radio or pho- 

nograph reproduction 
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J. P. Turner, president of 
the Cleveland Wireless 

Association, Inc. 
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ams 
Take I\ GS 

How the Cleveland Wireless Association 
Covered the National Air Races 

By Ralph P. Worden 
Radio Editor, The Cleveland News 

SCORE another triumph for the amateur radio operator, better 
known as the "ham." 
Largely responsible for all the early developments in radio, the 

ham's reward was to be shoved down into the then commercially 
unimportant wavelengths. Each time his ingenuity proved the practical 
usefulness of the wave -bands assigned him, these have been taken 
over for commercial use, and the amateur operator relegated to less 
desirable frequencies. 

Whereupon he proceeds to conquer the new job, rendering service 
both spectacular and unspectacular. And does a workmanlike job, in 
either case. 

ROARING around a closed ten -mile course, 
tilting on edge as they banked less than 100 
feet above the ground and skimming around 
pylons at speeds of 140 miles an hour and 

more, airplanes entered in the daily events at the 
National Air Races in Cleveland, August 25 to Sep- 
tember 2, gave spectators a steady succession of 
thrills, and gave amateur radio its opportunity to 
stage a splendid demonstration of what can be done 
in the way of speedy, h ?ghly accurate communication. 

PHONES TO 
JUDGES, 

P.A. SYSTEM 
AND AIRPORT 
SWITCHBOARD. 

Above -The judges' stand at 
the left, and the official pho- 
tographers' stand at the 
right. In the lower part of 
the latter structure is the 
headquarters station, W8BF, 
of the Cleveland Wireless 

Association 

Interior of headquarters sta- 
tion, with transmitter at the 
left and three short -wave 
receivers (each permanently 
tuned to one control pylon's 

transmitter) at the right 

HEADQUARTERS 
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Away back in the winter, members of 
the Cleveland Wireless Association, Inc., 
convinced Clifford W. Henderson, manag- 
ing director of the 1929 air races, that 
they could set up radiophone stations at 
each pylon and transmit satisfactorily the 
report of every plane's passage at each 
point, as well as reporting any irregulari- 
ties. 

When a man is made managing director 
of an air meet, it is safe to assume that 
he is modern in his ways. So Mr. Hen- 
derson took the radio men at their word, 
told them they had acquired a job and 

proceeded to leave the working 
out of details to them. 

What took place during the 
racing meet really constitutes an 
epic in amateur radio achieve- 
ment. Split- second reporting 
was handled without a slip. 
Racers might develop engine 
trouble during a race, or Jimmy 
Doolittle might tear the wings 
off a plane while driving, but 

At the top of this page 
is a group picture of the 
members of the Cleve- 
land Wireless Associa- 
tion and Cleveland Ama- 
teur Radio Association, 
in front of Captain 
Hawks' Lockheed plane 

The three control pylon stations: 
Paul Forrest, W8BAH; Russell Karg, 
W8CMU; Glenn Rogers, W8BBE. 
These stations kept the judges in 
touch with every part of the course 
at all times. The diagram at the ex- 
treme left shows the layout of the 
course and the positions of the re- 

spective short -wave stations 
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E. T. Huddleson, vice -president, 
Cleveland Wireless Association 

never a sign of mechanical or electrical 
trouble did those four radio stations 
develop. 

How the Air Reporters Worked 
First we shall describe the general lay- 

out and method of operating, and a little 
later the apparatus which stood up so 
well. 

The race course was laid out after the 
fashion of a baseball diamond. The dis- 
tance from the home pylon around all 
three bases was ten miles. By cutting 
from first to third base, a five -mile course 
was available. 

The Cleveland Wireless Association, 
Inc., placed at each pylon a transmitter 
and receiver, and at the home station, 
under the judges' stand, a master trans- 
mitter and three receivers, one tuned to 
each pylon. Thus the start of a race 
was broadcast to all three stations, fol- 
lowing which the home station closed 
down and its receiving operators checked 
each plane as reported by operators at 
the pylons when it passed. 

The headquarters or home station was 
a real radio central. It had the trans- 
mitter and three receivers in use, a spare 
outfit ready for immediate duty and three 
telephone lines. One came from the 
judges' stand, one from the control point' 
of the public address system and one 
from the airport switchboard. 

Speed and accuracy, the two character- 
istics which many ill- advised people still 

believe separate the amateur from the 
professional, were prime essentials in this 
work. The word "work" is used advisedly. 
Picture, if you will, fifteen army planes 
racing at a speed which puts each plane 
around a given pylon every four minutes 
and you will readily see what degree of 
speed was required in reporting. 

Frequently several planes banked around 
a pylon in_ what looked like a huddle. The 
observer called their numbers in the 
proper sequence, and the operator passed 
them on in that order. The receiving op- 
erator not only had to check them all by, 
but also was required to list them in exact 
order, lap by lap. 

In one important and hotly contested 
race three planes dove for the pylon in 
tight formation, each flyer intent on cut- 
ting it shorter than the others to avoid 
collision and at the same time to gain 
distance. They miscalculated just a few 
feet. The official observer ruled that all 
three had cut inside the pylon and were 
disqualified. The operator reported the 
fact, judges were apprised of it and the 
three were ruled off before they had time 
to complete the lap. Through the public 
address system some 40,000 people also 
knew about the foul within a fraction of 
a minute of the time it happened, several 
miles away. 

Another time radio proved vital was 
when an Australian pursuit got under 
way over the short five -mile course. 
Rules for this type of race provide for 
a handicap in starting, supposed to give 
every plane a chance to finish at the 
same time, and also require that anyone 
who is overtaken by another must drop 
from the race. Hence, the order in which 
they pass each pylon is of prime impor- 
tance. 

Glancing at the score sheet of the man 
clocking the pylon ahead of him, the re- 
ceiving operator for. No. 3 noted the en- 
tries reading 61-60-7--43 and so on. 
He had checked 61 and 60 by. Then 
came a pause of some length and then a 
report on 43. Where was Number 7? 
Before he had time to voice. the question 
he heard his operator say, "One plane 
swung out to the pylon for the long 
course and has not passed here." Two 
more planes were reported and then he 
added, "Here goes No. 7. Tell the judges 
he flew the ten -mile course." 

The information was passed to officials 
and the plane flagged down. Ordinarily 
he could have remained and tried to 
make up the time he lost, since he passed 
all pylons, but in the pursuit race he was 
disqualified, since two others had tech- 

Norman McConnell, op- 
erating at Pylon No. 2, 
is shown at the left. At 
the right, Al H. Gyssler 
(W8BXB) is using a neon 
tube to find the nodal 
point on the antenna sys. 
tern at the headquarters 

station 
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nically overtaken him by passing No. 3 
pylon before he reached it. 

Thrills? Just a steady succession of 
them, day after day. Here are three 
which were a bit out of the ordinary, 
though. 

One racer, either to save time or to 
give the ground crew a surprise, rounded 
pylon No. 2 and cut through between 
the antenna and counterpoise without 
touching either. The antenna is 70 feet 
above ground, the counterpoise about 15 
feet. The plane had a 35 -foot wing 
spread and was making close to 150 miles 
an hour. 

The first day of the meet a parachute 
jumper miscalculated wind velocity and 
instead of landing in the circle on the 
field dropped behind the stands, missing 
the headquarters station's antenna by a 
matter of inches. 

Between the second and third pylons, 
during an army race, one flyer descended 
abruptly and disappeared from view. Im- 
mediately the voice of a radio man an- 
nounced, "That plane you saw come down 
had engine trouble. He landed safely." 
Whereupon the National Guardsman de- 
tailed to sentry duty at the next pylon 
remarked, "That's my brother; I'm glad 
to hear he made it without cracking up." 

Equipment Used Was Specially 
Built for Job 

Now for the radio equipment itself. 
Every transmitter and every receiver was 
built especially for the race work. Just 
by way of proving that successful opera- 
tion depends more on the man than on 
the circuit used, the club members in- 
stalled different types of apparatus at 
various points. Thus three transmitters 
were of the tuned grid, tune plate va- 
riety and one was a Hartley. Three used 
counterpoises and one -a different one 
this time -used a "zep" antenna. One 
of the three employed loop modulation, 
the others were conventional Heising 
jobs. 

Just to top it off, battery power was 
used for transmitting at the pylons, while 
headquarters not only had rectifiers but 
had three a.c.- operated receivers working 
smoothly. 

The power used was 15 watts at head- 
quarters and 7 watts at each outlying 
station. Distances covered on official 
transmissions were all under ten miles, 
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although the announcements were re- 
ported as clearly received by amateurs in 
Massachusetts, Michigan and Washing- 
ton, D. C., as well as in numerous nearby 
cities. 

Headquarters station, operating as 
W -8BF, employed a tuned grid, tuned 
plate transmitter, with Heising modula- 
tion and a "zep" antenna system. The 
reason for the latter, of course, was that 
it was close to the grandstands and it 
was feared that a counterpoise might be 
detuned by persons walking immediately 
under it. The transmitter was built and 
tuned by Al H. Gyssler, whose home call 
is W -8BXB. 

Receiving equipment at headquarters 
included three screen -grid, a.c.- operated 
sets built of composite parts. All worked 
well, over the distances required. Some 
hum was observed, but not enough to 
mar the work for which they were built. 

At pylon No. 2 was a 7/ -watt Hart- 
ley oscillator, with Heising modulation, 
battery operated. During the races this 
was W -8CKJ. The set was built by Rus- 
sell Karg (W- BCMU). 

The No. 3 transmitter was of the tuned 
grid, tuned plate type, 7/ watts, but 
differed from the others in using an ab- 
sorption loop for modulation. It was 
built and operated by Paul Forrest, of 
W -8BAH, and used that call for its offi- 
cial work. 

Out at the end of the course was pylon 
No. 4, with a tuned grid, tuned plate 
circuit and Heising modulation. Officially, 
the station was W -8DBU. It was built 
by Orrie Baumgardner, who in private 
life is W -8BF. This station had for re- 
ceiving a new National "Thrill Box," 
which the operators said lived up to its 
name. 

Amateurs' Service Was Gratis 
As has been intimated before, members 

of the Cleveland Wireless Association, 
Inc., took on this work without pay, 
either for their services or for the equip- 
ment required. In the latter case, three 
Cleveland firms co- operated. A supply 
of heavy duty "B" batteries which lacked 
just five pounds of weighing an even ton 
was donated by the National Carbon 
Company. Storage batteries for filament 
heating were furnished by the Willard 

Storage Battery Company, which also 
sent a car around every 48 hours to de- 
liver freshly charged batteries and pick 
up the old ones. Tubes were supplied by 
the Kolster -Brandes Distributing Com- 
pany of Cleveland and the city loaned 
voting booths which served as homes for 
the stations. 

And did the boys take the work se- 
riously? Well, most of them arranged 
their vacations to come during the air 
races, this including several who had to 
take vacations without pay. At least one 
member quit his "gainful occupation" 
flat, in order to devote full time to the 
race work. 

On Wednesday, the day's work over, 
operators gathered at the headquarters 
station to assist in keeping track of the 
Graf Zeppelin, then on the way to Cleve- 
land and due late at night. Unable to 
establish direct communication with the 
German ship, they shaped up an ama- 
teur network in Ohio and Michigan, pre- 
dicted the time of arrival, over the airport 
within two minutes, and finally, after 
checking with W -8RD at Utica, Mich., 
called W -8IQ at Toledo and had him 
break the news to his disappointed fellow 
townsmen that they would not see the 
Graf Zeppelin. 

Practically all of the radio men who 
put this job over are known to the ama- 
teur fraternity here and on other conti- 
nents by their call letters. Hence, calls 
as well as names will be given. Where 
the same call appears after more than 
one name it indicates joint operation of 
the station by the men named. 

Harry A. Tummonds (W -8BAH) was 
chairman and Orrie Baumgardner 
(W -8BF) chief engineer of the air race 
radio committee. 

Officers of the club are J. P. Turner 

At the right is shown 
the transmitter at 
headquarters station 
W8BF, built by Al 
H. Gyssler, whose 
home call is W8BXB. 
It employs tuned 
grid, tuned plate cir- 
cuit, with two 210 
tubes, having a 
power rating of 15 

watts 
Oscillator tubes are 
at the top, modula- 
tors in the center, 
rectifiers and power 
equipment at the bot- 
tom; this station be- 

ing a.c. operated 

One of the pylons, 
70 feet high, mark- 
ing the course is 
shown at the left. In 
the base of each was 
located the "ham" 
station which report. 
ed to headquarters 
the progress of each 

plane 
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Harry A. Tummonds (W8BAH), 
chairman of the air race committee 
of the Cleveland Wireless Association 

(W- 8BAH), president; E. T. Huddleston 
(W- 8BDU), vice -president; E. F. Put - 
zier (W- 8CKJ), secretary, and Fred 
Sauer (W- 8CRD), treasurer. 

Other members participating were as 
follows: C. J. Dorazil (W -8CE), Al H. 
Gyssler (W- 8BXB), Russell Karg 
(W- 8CMU), A. R. Zeska (W- 8BJW), 
H. F. Byrd (W- 8DRD), N. C. Foster 
(W- BACZ), Glenn A. Rogers (W8 -BBE), 
Paul Forrest (W- 8BAH), N. D. McCon- 
nell (W -8BS), Theodore S. Wenberg, 
Roy E. Watterson, Robert Kosin, C. N. 
Thrasher, John Miskavic, Frank Heisler, 
Al Wenigep, and Clifford Barnes. 
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David Grimes Designs a receiver for 

J. C. Line Operation 
A 110 -Volt D. C. Line - Operated Low -Cost Six -Tube Radio Receiver 

By Norman Matthews 

ALMOST from the first days of broad- 
casting there have been sporadic 
attempts to operate various radio 
circuits direct from the d.c. 

power mains. These efforts, except by 
experimenters, have been few and far 
between, perhaps due to the relatively few 
people interested in or affected by the di- 
rect current. situation. The circuit and 
kit designer has apparently assumed that 
the employment of power tubes, with 
their recommended high voltages, pre- 
cludes the use of the direct current mains, 
where only a mere 110 volts are avail - 
able with no easy means of stepping it up. 

Even so there are any number of radio 
fans residing in the d.c. districts of our 
large cities who have been operating their 
own d.c. sets for many months. And 
nearly every one of these sets is materi- 
ally different in construction and circuit 
arrangement from any of its neighbors. 

This article is not presented as the only 
cure for a malignant condition, but rather 
is it offered as a most unique method for 
obtaining maximum results with a mini- 
mum initial outlay and operating cost, for 
David Grimes, the originator and designer 
of the circuit described here, has once 
more considered economy and efficiency 
as matters of prime importance. 

Two Major Problems 

There are two major problems to be 
taken into consideration in the design of 
a d.c. receiver for power line operation. 
First, there is the question of noise. The 
brushes on the commutator of the d.c. 
generator at the power house create quite 
a powerful tone, around 500 cycles. This 

PROMINENT among the 
events of the past and 

present season has been the 
ascendency of the a.c. tube 
and subsequently its applica- 
tion to radio receivers, both 
of the home -built and fac- 
tory -made kind. In fact, so 
much attention has been paid 
this new activity that those 
to whom we look for new 
receiver designs have more 
or less centered their atten- 
tion solely on this feature 
alone. 

It has remained for an old - 
timer, David Grimes by 
name, he of the Inverse Du- 
plex fame, to come forward 
with a receiver design which 
will be received with open 
arms by those radio enthusi- 
asts who, because of resi- 
dence in a d.c. supplied vi- 
cinity, have of necessity been 
forced to depend solely on 
battery operation of their ra- 
dio installation. 

The receiver described 
here employs the simplest of 
filter systems. Its cost is at 
a veritable minimum. More- 
over, it performs. Tone 
quality, volume and tuning 
response are all that can be 
desired. 

goes out on the line as an audio tone 
super- imposed on the direct current. Then 
again d.c. motors and other d.c. apparatus 
connected to the lines operate by means 
of commutators and other breaking con- 
tacts. These create tones and disturb- 
ances of their own which travel back on 
the line to other locations. These noises, 
while not as strong as the 60 -cycle hum 
on alternating circuits, are nevertheless 
more numerous and must be taken into 
account before satisfactory operation of 
the receiver is possible. 

Second, the relatively low voltage 
available makes it extremely difficult to 
obtain real volume with any sort of bass 
note resonance. One of the most ap- 
parent deficiencies in the average d.c. 
power line receiver is the harsh reproduc- 
tion, with the low notes conspicuous by 
their absence! The engineering methods 
of the past, employed for meeting these 
two factors, have largely consisted of 
brute force tactics. The d.c. set has been 
surrounded by large and expensive filters 
for ironing out the "ripples" in both fila- 
ment and "B" supply circuits. These 
have been very costly because of the large 
currents required in the filament branch. 
Supersensitive loud speakers have been 
attached only to render rather raspy rack- 
ets or magnificent whispers. 

All of which brings us to the subject at 
hand. No, the real d.c. set must be de- 
signed from start to finish for the pur- 
pose intended, in spite of the handicaps. 
Fig. 1 shows the complete filament cir- 
cuit. The only accessory apparatus of 
any kind is the 10 -ohm rheostat and the 
60 -watt lamp. There are no filters, volt- 
age dividers, by- passing condensers or 
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what -not in the fila- 
ment path. Cer- 
tainly nothing could 
be more simple 
than this. 

"Push- Pull" 
Filaments 

One departure is 
obvious from a su- 
perficial glance at 
Fig. 1. The fila- 
ments of the six 
tubes in the set 
have been arranged 
in a series -parallel 
circuit. There are 
two reasons why 
they cannot be con- 
nected in a straight 
series so familiar to 
d.c. experimenters. 
First, each tube 
naturally subtracts 
five volts from the 
total line voltage 
available to the 
tubes at the posi- 
tive or right -hand end of the circuit. 
If a straight series filament circuit were 
utilized, only about 85 volts could be 
placed on the last tube, and this, as will 
be evident later on, must of necessity be 
the power tube -the least capable of 
standing such a reduction. Second, it is 
absolutely imperative to employ push - 
pull amplification in the power audio 
stage. Tubes operated in push -pull com- 
binations must be fairly well balanced, 
and it is a foregone conclusion that each 
must have the same plate and grid volt- 
ages. This would be impossible if the 
filaments of the two tubes were not of the 
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Fig. 2 -This is the complete circuit 
diagran. of the Grimes d.c. receiver. 
Compare it with the evolutionary 

circuits below 

same potential in the circuit. By run- 
ning them in parallel, this requirement is 
fulfilled. So, at least, two of the tubes 
must be connected in parallel. 

This prerequisite determines the amount 
of total filament current. Each path 
draws one- quarter ampere or a total of 
one -half ampere. This current must flow 
through the entire filament circuit so the 
other tubes must be connected to handle 
this flow without any one tube drawing 

more than its share. 
Accordingly, the 
rest of the tubes 
are connected in 
series -parallel. The 
60 -watt lamp is 
placed in the line to 
limit the current to 
the proper value 
and it is placed in 
the positive lead so 
that the filaments 
will be negative to 
the plate voltage 
taps which are 
taken off the ex- 
treme positive end 
of the incoming cir- 
cuit. These taps 
are shown in Figs. 
1D and lE and will 
be subsequently dis- 
cussed in greater 
detail. 

The Grid Biases 

Fig. 2 illustrates 
the grid circuits of 

the radio -frequency stages and the detec- 
tor. The radio amplifiers require the same 
negative grid bias on each tube and the 
same plate voltage. The best grid bias is 
about 1 / volts, and this is supplied by 
the variable 10 -ohm resistance, which is 
placed in the negative filament lead in 
much the same manner with which we 
are familiar in the storage- battery set. 

The answer to the detector stage is not 
nearly so simple. If a grid leak detector 
could be employed, no bias would be 
needed, as the grid return could be con- 
nected directly back to the positive end 
of the detector filament. But a grid leak 
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4 
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V2 V4 V6 
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+ 
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V1 

95 V. 
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Fig. 1- Herewith is 
shown the evolution of 
the circuit used in the 
d.c.- operated Grimes 
receiver. The sev- 
eral drawings are as 
follows: A- complete 
push -pull filament cir- 
cuit; B -r.f. grid bias 
connection; C -audio 
channel grid bias cir- 
cuit; B -r.f. grid bias 
tap arrangement; E- 

plate filter system 
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Fig. 3 -The various parts employed 
in the construction of the receiver 
are laid out on a subpanel, as shown 
here. The several accompanying 
photos will also prove helpful in 

this respect 

system is not recommended for the d.c. 
receiver. Such a system easily chokes 
up when any real volume is required of 
the detector, and good signal strength 
must be obtained from the detector so 
that less audio amplification will be re- 
quired. You see, if we rely on excessive 
audio amplification for our volume, we 
will be deliberately amplifying any re- 
sidual noise still present in the filament 
"B" and "C" circuits. The audio ampli- 
fication must be kept low and the signal 
strength obtained by forcing a detector 
that will stand considerable overload. 
The "C" bias shown in Fig. 1B is our alter- 
native. Now, ordinarily, this bias could 
be obtained by returning the grid wire 
back to the negative end of the radio - 
frequency tubes. But the noisy currents 
in these filaments are too much for the 
sensitive gride of the detector. The least 
voltage fluctuation at this point receives 
the full benefit of the entire audio ampli- 
fier. A small 4/ -volt "C" battery in- 
stalled as shown is the best answer at this 
stage of the development. 

The "C" bias requirements for the first 
audio and push -pull stages are very sim- 
ple. These are given in Fig. 1C. As will 
be gathered from the sketch, the first 
audio stage employs resistance coupling 
and the second stage consists of the push- 
pull combinations. The total amplifica- 
tion here is quite low, so that any noises 

Fig. 4 -The panel dimension and 
drilling template for the main panel 

24" 

72 
". 

9" 

1111111' 

introduced by the grid bias circuits are 
not noticeable in the speaker. Thus the 
biases may be obtained from voltage 
drops along the filament circuit. The 
proper grid voltage for the first audio 
stage is obtained by connecting the grid 
return back to the negative side of the 
filament of the r.f. stages. This gives 
about 5 volts negative potential on this 
tube. The bias for the push -pull tubes is 
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function on much higher voltages than 
ordinary tubes, but the value listed on the 
labe is the maximum and not the abso- 
lutely essential value. The 171A will op- 
erate on almost any plate value less than 
the specified maximum and, volt for volt, 
will give much better results in the last 
stage than the standard 112A tube. 
Thus, with but 95 volts available for the 
last stage, better quality and truer vol- 
urne can be obtained with the 171A than 
with the 112A. This is because the power 
tubes permit the use of larger "C" biases 
and thus are capable of handling more 
powerful signals without overloading. 

The very fact that the push -pull 171A 
tubes require a larger "C" bias necessi- 
tates the placing of these tubes on the 
extreme plus end of the chain of fila- 
ments. In this location the voltage drop 
across all of the other tubes may be ap- 
plied as the negative bias on the grids of 
this stage. While it would seem prefer- 
able to locate these tubes at the extreme 
negative end of the series in order to get 
the full advantage of the maximum plate 
voltage, it would be impossible at this 
location to obtain sufficient grid bias, and 
the latter is more essential than a few 
volts more or less on the plates. 

Fig. 5 -A panel view of the 
assembled receiver 

secured by running the return clear back 
to the most negative end of the filament 
circuit. This makes available the entire 
voltage drop across all of the other stages 
and the variable resistance in addition. A 
total of between twelve to fifteen volts is 
thus obtained, depending on the adjust- 
ment of the rheostat. This is approxi- 
mately the proper value required for the 
171A tube when it is operated on about 
95 volts plate potential. 

And right now is the proper time to say 
a few words on the subject of power 

tubes. There is a 
widespread belief 
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that power tubes 
require high volt- 
ages for proper 
performance. This 
illusion is un- 
doubtedly fostered 
by the instruction 
slips which accom- 
pany each tube. 
There is always 
specified some par- 
ticular voltage for 
plate and filament. 
Power tubes will 

The Plate Supply 
We are now ready to proceed with a 

study of the various plate connections. 
Here again the question of noise consid- 
eration enters into the. problem. Brute 
force methods of the past have placed all 
of the "B" supply through filters. This 
is a considerable drain and calls for rather 
elaborate filters. And it is so unneces- 
sary! All of the plate supply leads do 
not cause objectionable trouble. There 
is absolutely no need to filter the plate 
supply lead for the push -pull audio and 
no real improvement is noted in filtering 
the plate supply for the two r.f. stages. 
Accordingly the connections presented in 
Fig. 1D are recommended. The "B" lead 
for the last audio is run directly to the 
high plus "B" side of the power line. The 
r.f. tubes are supplied through a potentio- 
meter purely for the sake of controlling 
any tendency toward oscillation. This 
unit is connected directly across the power 
line with a small radio -frequency by -pass 
condenser from the mid -tap to filament 
for removing the "loss" effect of the re- 
sistance from the r.f. circuits. 

The plate supply for the detector and 
(Continued on page 560) 
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By CARL DREHER 
Illustrated by James P. Ronan 

UT of radio and telephone 
needs grew modern speech 

amplifier pickup apparatus. 
What more natural and obvious, 
then, than to utilize this appara- 
tus to give the movies a voice? 
And immediately all Hollywood 
studied elocution. 

It isn't as simple as all that, 
however. Stage technique is one 
thing; camera angles and camera 
technique another; the pickup 
and amplification and recording 
of sound has a technique of its 
own, as Mr. Dreher explains. 

When C 
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In the nature of things, camera men and the sound people get in each other's way 

AMERA Meets "MIKE" 
Radio Technique in the Talking Movies 

It is one thing to be able to place the 
mike where one pleases 

WHEN one compares microphone 
technique on a sound moving - 
picture stage with the corre- 
sponding manoeuvres in broad- 

casting, one notes many close parallels 
and also some salient differences. A mi- 
crophone is a microphone, but it is one 
thing to be able to place it where one 
pleases, in relation to the performers, as 
in the broadcast studio, and something 
else again when the business of the play, 
camera angles, camera noise, and all sorts 
of dramatic considerations must be taken 
into account. Movie microphone tech- 
nique, as a result, is more intricate and 
requires greater adaptability on the part 
of the specialists. 

Broadcast Experience Invaluable 
It should be acknowledged, however, 

that without the preceding experience of 
the broadcast rooms, the job of the sound 
movie technicians would be insuperable. 
Not only did they learn their craft in 
broadcasting, but broadcasting taught the 
artists the amenities without which natu- 
ral sound reproduction is impossible. It 
was in broadcasting that the co- operation 
between the performer and the technician, 
which is indispensable in this field, was 
first developed. The artists who first ap- 
peared in the radio studios took the idea 
that they should modify their execution 
for the sake of the microphone either as a 

personal affront or as a silly notion to be 
charitably ignored. I recollect my own 
experience with one of the great figures 
of the operatic world some five years ago, 
when he made his first bow to the radio 
audience. At the rehearsal he took his 
stand before the transmitter and sang with 
prodigious volume, such as he had been 
accustomed to exhibiting from the Met- 
ropolitan stage. The d.c. milliammeters 
in the microphone circuits did a hootchy- 
kootchy dance, and the control operators 
tore their hair. We explained to the gen- 
tleman that he was blasting terribly, that 
in a small room, with almost unlimited 
electrical amplification ahead, great initial 

Trying to reach Rome, on 750 watts 

volume was superfluous and injurious, and 
that better results would be secured if he 
would tone down his performance. After 
some snorting and argument in Italian 
with his manager, the artist graciously con- 
sented to make an effort to hold himself 
down. In the evening, however, he could 
not be restrained and the undeniable 
beauty of his voice was largely lost in 
transmission. Later on we found that an 
imbecilic scheme of the artist's press - 
agent, probably abetted by similar men- 
talities on the station staff, was partly re- 
sponsible for the colossal fortissimos 
which the great tenor flung against the 
quaking walls of the studio. It seems 
that a group of the artist's friends were 

assembled in Rome to hear him broad- 
casting in New York (the power was 
about 750 watts). Little as he knew 
about radio, he realized that the attempt 
was a desperate one, and he reasoned that 
the only chance of getting across was to 
sing as loud as possible. He therefore 
dismissed the counsel of the engineers 
and did his damnedest. 

Lowly Microphone Now Com- 
mands Artists' Respect 

As broadcasting developed and stood 
on its own feet, a new generation of art- 
ists took the place of those of the older 
luminaries who had not shown themselves 
adaptable to the new order. These people 
developed a microphone technique which 
experience showed gave the best repro- 
duction in the homes of the listeners. 
They realized that their reputations and 
future incomes were in the hands of the 
engineers, and, instead of waiting for the 
technical people to correct them, they 
asked them how to do it right in the first 
place. Some of these artists made, and 
are making, an imposing lot of money. 
This intelligence being spread abroad 
through the musical and dramatic trade 
papers, a new attitude toward the micro- 
phone and its mentors was created in the 
entertainment profession generally. The 
happy result is that in the talking movie 

While two groups are trying to teach 
each other, a good many tempers are 

lost 
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studios most of the actors are as eager 
to play to the microphone as to the cam- 
era, and the engineers get from them all 
the co- operation imaginable. 

If some of the movie directors are less 
pliable, it is because they have not yet 
assimilated the broadcast viewpoint, 
which is based on the simple fact that the 
acoustic characteristics of the present -day 
microphone and its surroundings must be 
conformed to in the action, if the final 
product is to be successful. But this goes 
the other way also -many of the engi- 
neers have been slow in adapting them- 
selves to the movie technique which pre- 
ceded their entrance into the business and 
will in major degree survive it. Both 
parties must gain an understanding of 
technical limitations in photography and 
sound pick -up, not merely in one of these 
fields. The situation which exists in 
many studios is that the sound engineers 
know the limitations of the microphones 
(even under the best acoustic surround- 
ings which can be provided), while the 
cameramen and the directors who have 
been working with the cameramen for 
years know the photographic limitations. 
The engineers ask for microphone place- 
ments which result in impossible camera 
angles; the directors want to photograph 
as in the past and demand miracles in 
microphone work from the engineers. 
While the two groups are educating each 
other, a good many tempers -and much 
money -are being lost. 

In such situations the engineer, if he is 
to perform his task effectively, must be a 
practical psychologist as well as a sound 
technician. There are times when he 
must be firm and even severe. Experi- 
ence shows that if he quietly accepts an 
impossible microphone placement, with 
merely a polite statement to the effect 
that the sound will not be good, he will 
be blamed later for the result. The di- 
rector and the other functionaries will 
conveniently forget their part in the com- 
promise and intimate that the engineer 
just doesn't know his business. In the 
nature of studio activities, loss of confi- 
dence in any technician proceeds rapidly, 
once the process is started. The sound 
man must not let it start if he can help it. 

Sound Engineers Incur Wrath 
for Time Loss 

Another peculiarity of studio psychol- 
ogy which he must be prepared to meet is 
that the law of identities does not hold 
between sound and picture. The law of 
identities, for the benefit of those who have 
forgotten their college courses in logic, is 
the simple proposition that a thing is 
equal to itself. Twenty minutes, for ex- 
ample, is twenty minutes -but not in a 
sound -picture studio. There twenty min- 
utes of delay caused by sound equals 
forty minutes of picture delay. If the 
sound engineer, with his hundred million - 
fold energy amplification following the 
microphone, is stopped for a few minutes 
by a noise which he cannot locate, a far 
more serious crime against the studio has 
been committed than when a cameraman 
interrupts the shooting to have the lights 
:hanged. This is unfair, but perfectly 
understandable. In the first place the 
sound man is an alien in the studio, dur- 
ing the present period of adjustment, and 
judgments of him are likely to be more 

". ,- severe. But more 
than that, when he i' ) causes a break in =r / production it is 
looked on as one 
more source of de- -'i'- 
lay in a business 

A mike occasionally which was already 
becomes noisy appalled by its 

losses resulting from delays. The great 
bogey in the picture business is holdups 
in production. The actual "takes" oc- 
cupy a lamentably small portion of the 
time of the studio. Designing and build- 
ing of sets, rehear- 
sals, placing and 
shifting of lights, 
changes in the ac- 
tion of the play, 
and now, micro- 
phone placing and 
amplifier adjust- 
ment, take up most 
of the time, and the actual photographing 
and recording which bring in the money 
are in the proportion, almost, of minutes to 
hours. And those hours, especially when 
the cast is ready and waiting, and all the 
grips and electricians and property men 
and directors and supervisors and the 
thirty -seven varieties of assistants with 
them, cost a dreadful lot of money. No- 
body sees a few thousand dollars an hour 
going down the chute calmly, and the 
hysteria is at its worst when the sound 
apparatus is the cause of the loss. 

"Mike" Placement Still Matter of 
Cut and Try 

Some delays the sound engineer can- 
not avoid; if, for example, he finds that 
with a given microphone placing he is not 
getting the best results, the action must 
usually be held up until the transmitters 
can be shifted. With even the shrewdest 
technical personnel on the job, micro- 
phone placing is a matter of cut and try, 
and sometimes the first try is not good 
enough. But delays caused by failure of 
the equipment are intolerable in sound 
picture work, just as going off the air is in 
broadcasting. Some such delays will 

The engineer must 
be a skillful diagnos- 

tician 
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nevertheless occur, just as breaks on the 
air have not been entirely eliminated by 
even the best broadcast stations. A mi- 
crophone becomes noisy, or some electri- 
cal disturbance is picked up, or a circuit 
opens somewhere. The remedy, as far as 
there is one, is careful testing. The equip- 
ment must be gone over each day before 
production is scheduled to start, from mi- 
crophones to film, and its performance 
tested at all the essential frequencies. 
Voltages and currents must be checked 
and any anomalies rectified before the 
damage is caused rather than afterwards. 
A good audio oscillator and a complete 
stock of meters has saved many a sound 
engineer's professional neck. If trouble 
nevertheless occurs, he must rely on his 
skill as a diagnostician. Most irregulari- 
ties have their characteristic sounds, 
which can be recognized. During spare 
time they should, in fact, be deliberately 
produced, and such objects as a leaky 
condenser microphone, or a lead which 
meggers below the safety line, or a mi- 
crophonic tube have considerable instruc- 
tional value in this connection. 

The subordinate sound technicians 
should be encouraged to keep accurate 
logs, and when sound equipment causes a 
delay the precise loss of time and the 
cause should be entered. Such a record 
is often of value later, although naturally 
it is not the matter of primary impor- 
tance, which is to produce high quality 
sound negative as fast as possible. The 
notation comes in handy after studio in- 
cidents like one I witnessed, where it was 
necessary to shift microphone positions at 
the cost of about ten minutes. During 
this interval the director decided that the 
camera angles were wrong, whereupon the 
cameras were shifted and the lights 
changed. This manoeuvre was completed 
thirty minutes after the sound men had 
finished their job. Later sound was 
charged with the loss of forty minutes. 
The sound engineer protested to the pro- 
ducer and was able to prove by his rec- 

The great bogey in the picture business is holdups 
in production time 
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Fig. 1 -A typical problem for the 
sound engineer, discussed in detail in 

the text 

ords and other testimony that he was re- 
sponsible for only ten minutes out of the 
forty. 

In contrast to this sort of thing one 
may turn to an article on "Sound Men 
and Cinematographers Discuss Their Mu- 
tual Problems" in the August, 1929, issue 
of the American Cinematographer, the 
excellent journal published monthly by 
the American Society of Cinematogra- 
phers in Hollywood. In the nature of 

things, the cameramen and the sound peo- 
ple get in each other's way. Before sound 
invaded the picture studios the cinema- 
tographers could do about what they 
pleased, and the sound men, in their lab- 
oratories and broadcast studies, had their 
own way likewise. With the merging of 
the two techniques plenty of difficulties 
arose, and in some studios the less en- 
lightened men in each group began to get 
on the nerves of similar temperaments in 
the other group. There was no good in 
that for anybody, so the cinematogra- 
phers, as the senior body, started a move- 
ment for better understanding and recog- 
nition of the ultimate mutuality of inter- 
ests. Before long the public will pay to 
see and hear only those pictures in which 
the story is good to begin with and the 
photography and sound are good after 
that. Such technical discussions as the 
one cited above benefit the whole indus- 
try enormously by promoting the proper 
feeling among the men responsible for re- 
producing scene and sound. 

Having considered these general as- 
pects of moving -picture sound recording 
at some length, we may proceed to a more 
technical description of the methods em- 
ployed. 

Movie Studios Borrow Page from 
Broadcast Studio Book 

of Tricks 
The studio itself is first treated in- 

ternally to reduce the period of reverber- 
ation to a. value suitable for dialogue 
recording. So much has been written on 
this subject, starting with the classical 
work of Prof. Wallace Clement Sabine 
down to the present extensive literature, 
that it is merely necessary to state here 
that for good speech recording the room 
should have a period of not over 0.5 -0.75 

second, and if the volume is too great to 
permit the period to be brought down to 

this value it becomes necessary to box 
in the set with absorbents, making a 
studio within a studio. The absorbents 
used must be effective at low frequen- 
cies as well as high, which generally in- 
volves thick layers (2 -4 inches) of such 
materials as felt, mineral wool, and other 
compounds. In recording of music 
higher periods are allowable. 

The next problem is to bring the micro- 
phones close to the actors, say between 
two and five feet. Within this range the 
best intelligibility is secured. Beyond it 
a loss of the high frequencies of speech, 
which are so essential to intelligibility, is 

inevitable. Furthermore, since these tones 

-._ 

Tones issue from the mouth in the 
form of a beam 

issue from the mouth in the form of a 
beam, like the radiation from a search- 
light, the microphones should face the 
actors quite consistently throughout the 
action. This may entail placing a num- 
ber of microphones, if the business of the 
play is such that it cannot be confined to 
a small area. And now complications 
arise because of the necessity of keeping 

Fig. 2 -The "close -up" offers advan- 
tages for sound pickup 
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the microphones out of sight of the 
camera. 

A Complete Example Worked 
Out 

Fig. 1, drawn to scale, shows a typical 
problem. The scene takes place in a 

drawing room, which is shown in side ele- 
vation, the background being the wall at 
the left. There is the inevitable fire- 
place, with the ancestral portrait above 
it, and two people talking in the direc- 
tion shown. The camera is set for a long 
shot, about 40 feet from the back wall of 
the set, so that the focal plane is about 
36 feet from the camera lens, the two 
actors being four feet out from the wall. 
The director wants the camera to take in 
the ancestral portrait on the back wall. 
In photographic section we have, then, 
an isosceles triangle, ABC, with a 20 -foot 
vertical base, BC, and a 40 -foot altitude, 
DA. The microphones must either be 
outside of this triangle, or, if they are to 
be placed within it, they must be masked 
from the camera. The usual location for 
the microphone in speech pick -up is above 
the heads of the characters, just out of 
the camera field, and in front of them. 
Referring again to Fig. 1, it is clear that 
a pick -up of this type is not feasible in 
this case. Measuring front the sound 
source E between the mouths of the two 
actors, the nearest point on the border of 
the photographic field is F, the intersec- 
tion of the perpendicular dropped from 
E to the side BA of the triangle. This 
is about 10 feet, considerably too far for 
high quality speech pick -up. Furthermore, 
the microphones would be practically over 
the heads of the characters and out of the 
high frequency beam. If the microphones 
are moved forward along BA to a point in 

the line of the beam, about the best that 
can be done is point G, which is 18 feet 
from the speakers, a hopeless distance 
under most acoustic conditions for sus- 
tained dialogue. Hence in this case, 
barring a lateral pick -up, about the only 
recourse is the placing of a small table, 
a chair, or other piece of furniture at H 
on the stage floor, in which a microphone 
can be concealed about waist -high four to 
five feet from the heads of the actors. 
This method may run into other compli- 
cations, of which more will be said later, 
but one does not have to be much of a 
geometrician to conclude from Fig. 1 that 
it is the only system offering any hope of 
natural reproduction at all in the situation 
shown. 

(Continued on page 558) 
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The 

B and Pass 
Selector 
in a New 

Unit -Built 
Receiver 
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A bird's -eye view of the 
HiQ -30, showing general 
constructional and layout 
features of the receiver 

The Hammarlund "Hi-Q30" Em- 
bodies Progressive Electrical and 

Mechanical Features 
By LEWIS WINNER 

ICTURE, if you will, a receiver em- 
ploying nine tubes and embracing 
such outstanding features of design 
as a three -stage tuned pre -selector 

or hand pass filter, a two -stage high -gain 
screen -grid radio- frequency amplifier, a 
super- sensitive tuned detector, a low -ratio 
high -quality first -stage audio amplifier, a 
push -pull output audio stage employing 
a pair of 245 tubes, a high -quality hum - 
free voltage- regulated plate and filament 
power supply -such is the Hi -Q30 re- 
ceiver produced by the engineering labo- 
ratory of Hammarlund, a logical successor 
to the already popularly famous line of 
Hammarlund Hi -Q receivers. 

To do full justice in describing the out- 
standing features of this veritable mas- 
terpiece of advanced engineering re- 
quires more space than can be allotted to 
the subject at this time. Therefore, this 
article will endeavor to explain as simply 
and as briefly as possible the circuit and 
construction features and will leave to a 
subsequent article the description of the 

Outstanding Features of 
the "Hi-Q30" 

Three -section band -pass filter 
or "pre- selector." 

Three -stage high -gain 
grid r.f. amplifier. 

Non -regenerative detector. 
One -dial tuning. 
Two -stage audio channel em- 

ploying low -ratio transform- 
ers and a pair of 45 tubes in . 
final stage. 

Sturdy units in a power de- 
vice using 280 full -wave rec- 
tifier. 

Equipped with line voltage 
regulator to equalize a.c. 
line voltage variations. 

Entirely unit -built, making for 
easy, rapid assembly. 

screen- 

5 A. 

REG. 

II0V.AC. 

110 

80 

In the upper part of this circuit diagram is shown the pre -selector, 
r.f. amplifier and audio channel circuits, while below is the power 

supply circuit details 

technical and engineering features in- 
volved in its design and development. 

The Circuit 
Backed by sound engineering principles, 

the findings of laboratory experiments and 
research, and the accumulation o_ f much 
practical information concerning former 
Hi -Q receivers, the engineers of Hammar- 
lund have evolved a circuit which not 
only contains all of the more worth - 
while circuit features which have been 
found by test and experience to be 
worthy of inclusion but have gone a step 
farther in the receiver's completeness by 
the development and application to it of 
the band pass filter, or pre -selector, as it 
is sometimes called. 

Analyzing the receiver circuit from an- 
tenna post to the point where the loud 
speaker is connected, we find that in the 
order named we come upon first a three - 
section tuned filter system which com- 
prises the pre -selector band or band pass 
filter unit; this is followed by a three - 
stage high -gain radio -frequency amplifier 
employing two a.c. screen -grid tubes; fol- 
lowing this is a super- sensitive grid leak - 
and- condenser type of detector employing 
the 227 a.c. tube. The audio channel, 
consisting of two transformer -coupled 
stages follows. The first stage makes use 
of a low- ratio- (1Y2 to, 1) high -quality 
audio -frequency transformer inputting to 
an a.c. tube of the 227 variety; it is fol- 
lowed by a low -ratio (2 to 1 either side of 
center -tap, 4 to 1 overall) push -pull input 
transformer which in turn connects the 
plates of these tubes to the voice coil or 
magnetic winding of a loud speaker. Two 
things are worthy of note here. First, well - 
nigh flawless tone quality is assured by the 
husky low ratio transformers employed. 
Secondly, because of the relatively low 
step -up or amplification property of the 
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audio channel as a whole, it is not difficult 
to realize the extreme amplification ability 
of the r.f. end of the receiver and the 
proportions of the signal which is deliv- 
ered to the detector. 

In the power supply unit there is a line 
transformer operating at 80 volts through 
a line regulator from a 110 -volt a.c. 
source. Fluctuations of the line voltage 
are thus controlled automatically, thus 
insuring against erratic transformer ac- 
tions and subsequently burned -out tubes. 
The center -tapped transformer secondary 
applies a potential of 750 volts to the 
plates of a 280 full -wave rectifier pro- 
viding a 100 milliampere d.c. output. 

Two filter chokes, one of 30 henries and 
rated at 100 milliamperes, the other of 30 
henries and rated at 40 milliamperes, to- 
gether with a high -quality condenser "B" 
block smoothes out the rippled output of 
the rectifier and passes on to the voltage 
divider a humless source of plate poten- 
tial. In the condenser block only sepa- 
rate condensers of rather generous voltage 
ratings are employed. The total capacity 
of 12 microfarads is divided as follows: 
2 mfds. at 600 volts, 4 mfds. at 500 volts, 
2 mfds. at 400 volts, 1 mfd. at 400 volts, 
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1 mfd. at 300 volts, 1 mfd. at 200 volts 
and another i mfd. at 200 volts. The 
high d.c. voltage ratings of these units of 
the block provide ample range in case of 
accidental overload and thus insure 
against breakdown. 

A wire -wound voltage divider in the 
power output circuit provides voltages of 
the correct value to the plates of the va- 
rious tubes employed in the receiver 
proper. 

Some Constructional Features 
Tuning of the receiver is accomplished 

by one knob actuating a drum dial which 
in turn controls the rotor sections of all 

This photograph illustrates quite completely the disposition of 
the units which comprise the receiver. Note the completeness 
of shielding and the absence of wiring "above the baseboard" 

Meeting Aviation's Radio Needs 
The Federal Radio Commission has 

taken a forward step in the interests of 
aviation progress, by adopting a com- 
prehensive plan for the radio require- 
ments of aviation, based on the establish- 
ment of chains of stations along the prin- 
cipal airways of the country. 

The new set -up, which the commission 
said had the approval of the aviation 
companies and other Government agen- 
cies concerned, creates immediately four 
chains, each designated by a color. 

Heretofore all licenses granted to air- 
plane companies for plane -to- ground or 
plane -to -plane communication have been 
temporary, but under the new ruling all 
licenses will be granted for a year. 

In the chain designated as "Brown," 
the following companies will operate: 
Universal Air Lines, Aviation Corpora- 
tion, Braniff Air Lines, Central Air Lines, 
Continental Air Lines, Northern Air 

Lines, Southern Air Transport, Texas 
Air Transport, Gulf Air Lines, Interstate 
Air Lines, Clifford Ball and Colonial Air 
Transport. 

The "blue" chain will include Western 
Air Express, Standard Air Lines, Mid - 
Continent and West Coast Air Transport. 

In the "green" chain the Transcon- 
tinental Air Transport, National Air 
Transport, Northwest Airways, the Pit- 
cairn Aviation and the Maddux Lines 
will operate. 

The Boeing Air Transport, Pacific 
Air Transport, Stout Air Services, Varney 
Air Lines and National Park Airways will 
occupy the "red" chain. 

The Pan -American Grace Airways and 
the Pan- American Airways have been 
granted sufficient frequencies to com- 
municate along the Atlantic Coast and 
along the route of their Central and 
South American lines. 

Looking at the front of the set shows 
the panel layout, the voltage regulator 
tube at the left and the audio tubes 

at the right 

the tuning condensers, both pre- selector 
and r.f. screen -grid amplifier. Volume 
control of the audio output is accom- 
plished by the regulating of a potentiom- 
eter type of variable resistance which 
controls the amount of positive biasing 
voltage applied to the first two of the 
three screen -grid tubes in the high -gain r.f. 
amplifier. A phono -radio switch allows 
the connection of a phonograph pick -up 
to the input of the detector tube, thus 
enabling the audio amplifier to be em- 
ployed as a sound amplifier for the re- 
production of phonograph records. 

Binding posts, conveniently located on 
the chassis, allow the connection of either 
a short or long antenna, or, if it is desired, 
the connection of a copper screen which 
will act as the signal collector for the 
pre -selector. The pre- selector or band 
pass filter unit consisting of the three 
tuned circuits previously mentioned is 
housed in individual shielded compart- 
ments. Each of the coils, as may be seen 
from the accompanying photographs, is 
mounted in a separate shield can. The 
three -section condenser is mounted in a 
single can container. The several sections 
of this gang condenser are not shielded, one 
from the other, since it was found that, to 
obtain the required band pass character- 
istics a certain amount of capacity coup- 
ling was desirable. In the r.f. amplifier, 
where absolute shielding of the several 
stages is a necessity, each of the condenser 
sections is totally shielded from the other. 

As an indication of the accuracy of de- 
sign and construction which characterizes 
the finished units, the coils employed in 
the band -pass filter match within one 
twentieth of one per cent. of each other, 
while the condensers, having their indi- 
vidual trimmers adjusted at the factory, 
are correct with each other to within one - 
half of one per cent. 

In the screen -grid r.f. amplifier the 
mode of construction is somewhat similar, 
especially as concerns the coil assembly 
and shielding; but, as has been previously 
pointed out, the condenser unit, unlike 
that of the pre- selector, has each of its 
sections totally shielded. 

Complete filtering and by- passing of 
the radio- frequency currents in the plate 
and screen -grid leads to the tubes in the 
screen -grid r.f. amplifier unit is a sub- 
ject which has claimed the attention of 
the designers. Shielded, polarized choke 
coils prevent the return of the r.f. cur- 
rents in these leads to the voltage supply 
source. Three -section by -pass condensers 
afford an easy direct path for return to 
the filament circuits. 
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rogram 
The Eveready Hour 

Wendall Hall, the 
"Red -Headed Music 
Maker "; first travel- 
ing troubadour of radio 

s the calendar tells time, it was not 

ljl so long ago -December 4, 1923 
-that the name Eveready was 
spoken first into a microphone. 

But, as the whole radio industry counts 
time, it was ages ago -almost the Nean- 
derthal period of radio. 

In the first Eveready announcement 
outlining National Carbon Company's 
reason for sponsoring a radio program, it 
was stated that radio would grow as an 
integral part of national daily life only as 
the quality of program and educational 
material improved. Today, such a state- 
ment may appear arrogant. In 1923, how- 
ever, conditions were greatly different 
than they are today. The total number 
of sets and listeners in the whole country 
was almost negligible compared with the 
millions of today. Sets were coura- 
geously effective for their day but piti- 
fully poor in contrast to today's repro- 
ducing marvels. Listeners themselves 
were satisfied largely by the transmission 
of sound over air without wires, scarcely 

An early Eveready Group photograph, and some of 
its outstanding artists. (1) Graham McNamee; 
(2) Thomas Griselle; (3) Edgar White Burrill; 
(4) Charles Harrison; (5) Wilfred Glenn; (6) Paul 
Stacy; (7) Betsy Ayres; (8) Arnold Morgan; 
(9) Theodore Webb; (10) Rose Bryant; (11) Max 
Jacobs; (12) Douglas Coulter; (13) Harry Gilbert; 

(14) Alfred Friese 
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Pioneers 
and Its History 

By George C. Furness 

IF any one broadcast program can be credited 
with having done the most to improve the 

standards of our radio programs in general, we 
believe that credit should go to Eveready. 

And, for the courage and the vision to strike 
out along untried pathways, to learn by trying, 
and to risk mistakes, the group responsible for 
Eveready's programs owes its success to George 
C. Furness. 

That is why we are particularly glad to pre- 
sent this intimate biographical sketch of one of 
radio's most popular features, written by the 
man primarily responsible for its growth. 

THE EDTORS 

Rosalind Green, who came to the 
Eveready Group after previous ex -.: 

perience with the WGY PIayers 

At the right -The Revellers : Frank- 
lin Bauer, Le%-is James, Wilfred 

Glenn and Frank Black 

giving much of a hoot as to the nature or 
quality of the sound. 

With George McClelland, we canvassed 
the nature of programs that were then 
available regularly to listeners, with the 
thought of providing something different. 
There were no regular minstrel shows. 
There were no regular one -act plays. 
There were any number of popular or- 
chestras, but very few instrumental en- 
sembles playing the more familiar clas- 
sics. 

It was intended to recommend that 
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National Carbon Company select some one 
of these types for its series of programs. 
We shall never forget McClelland's ex- 
pression when it was announced to him 
that the Eveready folks had -decided to 
utilize all four types, alternating in pres- 
entation, one each week of each month, 
for a year. It was WEAF's first long- 
time commercial contract. The station 
went to it. We all went to it. And, that 
night in early December, 1923, the pro- 
grams that have been uninterrupted 
weekly ever since, had their beginning. 

Lawrence Grattan and --Eva Taylor, 

Otis Skinner, one of Eveready's early 
guest artists 

well known to vaudeville patrons, retain 
the honor of having been the first Ever- 
eady artists. The list has been long and 
illustrious. And, from that first innocent 
little one -act play, "The Bungalow," the 
record runs up through -well, more of 
that later. 

Eveready Hour had its guest artists 
early, too. Its fourth program presented 
Edwin Markham reading his own poems 
prior to Christmas. And Emma Dunn. 
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"Cissie" Loftus and May Irwin all ap- 
peared in the period covered by the first 
ten programs. Edgar White Burrill read 
Ida Tarbell's immortal "He Knew Lin- 
coln" for the first time, just prior to 
Lincoln's birthday in February, 1924. 
He has read it each year since. 

Before telling how we began to get dis- 
satisfied with our own programs and man- 
aged to evolve a type that made Eveready 
Hour more distinctive, mention should be 
made of two other conditions that marked 
the early days of Eveready Hour as well 
as the early days of all radio broadcast- 
ing. 

When Eveready began, there was no 
network. For months, National Carbon 
Company fretted because their radio con- 
tribution reached only a local New York 
audience, that covered by WEAF. We all 
fretted with and for National Carbon 
Company. American Telephone & Tele- 
graph broadcasting officials fretted. It is 
probable that this mutual fretting -this 
steady insistence that audiences, and also 
Eveready dealers, should be given the ad- 
vantage of their programs in territories 
outside the radius of WEAF -had a great 
deal to do with hastening the actual ma- 
terialization of the great chain that now 
covers the country from coast to coast 
and from Canada to Mexico. 

When Washington and Providence sta- 
tions transmitted programs that originated 
in New Yorks WEAF for the first time, 
they were Eveready programs. These 
three stations, in New York, Washington, 
and Providence, were the nucleus -the 
beginnings of an engineering feat that is 

eady Red -Head in January, 1924. His 
"Ain't Gonna Rain No Mo' " had de- 
lighted KYW audiences and, soon, due to 
his bookings all over the country, in every 
state, in Canada, in Hawaii, Cuba and 
eventually in England and France, not 
only a nation but a good part of the 
world was singing and whistling it and 
other of the captivating jingles that he 
evolved during his long and successful ca- 
reer as an Eveready artist, the first trav- 
eling troubadour of radio. Vaughn de 
Leath and Carson Robison also were sent 
as Eveready artists to other territories 
untouched by the slowly growing chain 
of hooked -up stations. All three of these 
names are found among the active current 
entertainers and directors of radio today. 

In the meantime, Harkness, Holman, 
McClelland and Hansen, pioneers techni- 
cally, commercially and artistically, were 
working overtime not only to expand the 
network but to help make radio pay the 
advertiser. It was a period of working 
in red, then and for years to come, but 
they had the vision to foresee the day 
when the force of radio, properly admin- 
istered, could be widely utilized as a nec- 
essary factor in 
many national ad- 
vertising cam- 
paigns. 

Along around 
the early part of 
the summer of 
1924 we realized 
that our programs 
were not particu- 
larly outstanding; 

Mme. Elly Ney, who delighted 
Eveready listeners over a na- 

tion -wide hookup 
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Marcella Shields, who played Dixie 
Dugan in the Eveready presenta- 

tion of "Show Girl" 

Reinald Werrenrath be- 
came a convert to the 
microphone as a means 
of reaching large audi- 

ences 

too little appreciated by the millions who 
today are in touch with the pulse and 
heart of a nation and of a world when 
events of nation -wide or world -wide im- 
portance unite them in common interest. 

But growth of the chains was too slow 
for National Carbon Company. So, when 
it was realized that large sections of the 
country still could not be reached by the 
regular Eveready Hour for months and 
months, steps were taken to cover those 
areas without hooked -up stations. Wen- 
dell Hall, already famous for his radio 
croonings in Chicago, became the Ever- 

The famous Flonzaley Quartet, whose farewell program 
was given as the feature of one of the Eveready Hour 

programs 

they differed very 
little from this, 
that or the other 
commercial or 
sustaining pro- 
gram. 

The number 
you have just 
heard was So- 
and-So. The next 
number will be 
Such -and -Such." 

Interminably, 
announcers from 
all stations fol- 

lowed this formula. So did Eveready. 
There was no other method of presenta- 
tion. Hour after hour, night after night, 
from every station: "The number you 
have just heard was," etc. It was not 
only boring in its monotony; it was stu- 
pid. We grew tired and sick of such 
uninspired dronings. We knew that even- 
tually the growing radio audience also 
would sicken of it. 

In July, 1924, we sat down and looked 
radio programs in the face. What were 
they? Sounds - sounds - transmitted 
sounds. Sound was the only medium in 

which program directors had to work. 
What classifications of sound were there? 
Music -vocal and instrumental. Pro- 
grams to date had been nearly 100 per 
cent musical. Were there not other forms 
of sound? What of the spoken word - 
of the richness of literature -its beauties, 
its thrills, its humor, its adventure, its 
dreams? Could not one make selection 
from the rich stores of musical and lit- 
erary libraries in such way that both 
forms would contribute one to the other, 
each illuminating and interpreting the 
other -both so combined as to present 
more vividly and interestingly a single, 
central theme that would dominate an 
hour's radio presentation? 

We all were groping, groping rather 
blindly in the dark. There were no prece- 
dents for guidance. Radio had come 
upon . us so miraculously fast that there 
was little time to catch hold of it and put 
it under a microscope. 

With the fall season of 1924, National 
Carbon Company's programs appeared 
first under the name of Eveready Hour. 
J. R. Marsh of that company coined the 
title. It developed in the course of an 

(Continued on page 581) 
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The 

_z 
SCREED GRID Tube 

EVIV ES 
Resistance -Cou led 

Audio 
By James Millen and Gradon Smith 

Ir' the old days, when radio was more 
of a hobby than a science for most 
of us, we built our amplifiers with 
d.c. tubes and sometimes with re- 

sistance coupling. Always d.c. tubes, 
three stages of them, and what grief the 
batteries gave! Life for the ham was one 
charge after another. It would not have 
been bad if one or two stages had been 
enough, but resistance coupling did not 
give much gain and there was no choice, 
and the resistors themselves were a nui- 
sance. They were noisy, they were un- 
reliable and they could not carry much 
current. To be sure, they gave much bet- 
ter tone than those makeshift transform- 
ers ve used to use, but the audio amplifier 
was only one link of a long chain, and 
even with resistance coupling, the less 
said about the tone the better. 

Then a.c. tubes came along, but they 
hummed. No matter how much we mon- 
keyed with the circuit, they still hummed. 

Cheap audio transformers 
solved that difficulty for a 
time, because having low pri- 

mary imped- 
ance, they re- 
fused to ampli- 
fy the low 

notes. It was about this time that vaude- 
ville actors began to give imitations of 
the radio on the stage. 

If the actor's voice sounded funny 
enough, the skit was a sure hit. How- 
ever, in spite of ridicule, the new system 
stayed with us. It had two big advan- 
tages. It was cheap, since it required 
only two stages, and it operated from the 
light socket. 

Discriminating Public Wanted 
Quality Reproduction 

But the broadcast- listening public de- 
manded better tone. Heater type tubes 
eliminated most of the hum, so better 
audio transformers were designed. The 
public had to be served and nickel -steel 
cores and high- inductance windings gave 
them the tone they wanted. But the 
public never likes to pay and with one 
voice they cry for better tone and lower 
price. This, then, was the problem con- 
fronting the industry, and some manufac- 

turers turned to resistance 
coupling as a solution. To be 
sure, it had the disadvantage 
of low gain per stage, but the 
tone quality was good. Fur- 
thermore, the resistors them- 
selves, thanks to the chemist, 
were much better electrically 
and much less expensive than 
the cheapest of audio trans- 
formers. Then again, the many 
merits of power detection and 
its consequent adoption by the 

majority of set 
and chassis man- 
ufacturers pro- 
vided another 
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THE screen -grid tube 
was designed pri- 

marily for radio-fre- 
quency amplification; in 
which function it has 
proved a much needed 
boon. Like many other 
radically improved de- 
vices, however, this tube 
has other uses than the 
one for which it was de- 
signed. 

Resistance- coupled au- 
dio amplification, which 
had fallen into the dis- 
card, is coming back. 
The new tube, with its 
high impedance and high 
amplification, changes 
the picture entirely, as 
between transformer and 
resistance coupling. 

powerful argument for resistance coup- 
ling. Such a system of detection makes 
essential the use of an extremely high 
impedance input circuit to the audio - 
frequency amplifier if the tone quality of 
the receiver is to be at all good. To se- 
cure such a characteristic with a trans- 
former- coupled amplifier requires the use 
of an input transformer with such a high 
primary impedance as to be quite out of 
the question from an economic point of 

view, unless the set is a 
very high -priced one. On 
the other hand, if a re- 
sistance- coupled input cir- 

cuit is used, there is 
no such difficulty, 
for resistances of 
any value are read- 
ily obtainable at 
low cost. No doubt 
this is the reason 
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why many of the manufacturers of lower - 
priced chassis use a stage of resistance - 
coupled audio followed by a transformer - 
coupled output in their receivers. An 
outstanding example of a set of this type 
is the Atwater Kent. 

Screen -Grid Tube Offers New 
Possibilities 

But now a new factor has appeared. 
This is the screen -grid tube, which gives 
extremely high gain no matter whether it 
is operated in the usual manner or as a 
space charge amplifier. As in the case 
of power detection, extremely high values 

Complete circuit diagram of a low - 
cost a.c.- operated receiver incorpor- 
ating two stages of resistance -coupled 

audio amplification 

of impedance must be used in the coup- 
ling circuit, so high in fact, that trans- 
former coupling is rather out of the pic- 
ture. It is with this type of tube that 
resistors have come into their own. For 
one stage of resistance -coupled screen -grid 
audio has more gain than the usual trans - 
former coupled stage, and this high gain 
is accompanied by splendid tone, a flat 
frequency characteristic, and low cost. 
Once more the demands of the public are 
met by the laboratory. 

The modern resistor, 
fortunately, is quite ca- 
pable of meeting the ex- 
acting -requirements of 
the designer. This cer- 
tainly could not be said 
of the resistors of ten 
years ago. Thanks to the 
chemis t, non -inductive 
resistors are now being 
made which will carry 
heavy currents at high 
voltages without over- 
heating or noise. 

Two views of 
the compact as- 
sembly of the 
receiver whose 
circuit diagram 
is shown above 

Next Year's Sets -And Resist- 
ance Coupling 

As an indication of what the sets of 
next year may be like, the little' set illus- 
trated on this page may be of interest. As 
is evident from the circuit diagram of 
Fig. 1, the audio channel is resistance - 
coupled throughout and is most interest- 
ing. The 224 tube is operated as a space 
charge amplifier. This means that the 
usual grid connections are reversed; the 
signal is impressed on the outer screen 
grid and a fixed voltage is impressed on 
the inner grid. This gives very high gain 
-about sixty -so that only two stages are 
necessary. The second stage is a 245 
output tube. Although both tubes are 
supplied from the same B supply tap, the 
224 is coupled through a %- megohm re- 
sistor, which provides the necessary im- 
pedance in the plate circuit, and cuts 
down the voltage for the plate. 

Another interesting feature is that all 
filaments are supplied from the same 
transformer winding. If this were done 
with the tubes connected in the usual 
way, it would impress a voltage between 
the cathode and filament of the heater 
tubes. This potential could be equal to 
the grid bias voltage on the 245 tube, 
which is ten times the maximum value 
that can be safely impressed. To avoid 
this, the filaments and cathodes of all the 
tubes are operated at approximately 
ground potential, and the "B -" is op- 
erated at 50 volts below ground. The 
245 tube gets its bias from the "B -" 
potential, thus accomplishing the desired 
result without the expense of an extra 
filament winding. 

New Manufacturing Methods 
Provide Accurate Resistors 

A few words about the manufacture of 
resistors may not be out of place. The 
illustrations on this page show the plant 
of one large manufacturer. In making 
the resistors, a specially selected glass is 
coated on the inside with a mixture of 
metallic ores. These glass rods are fixed 
in an automatic muffle furnace which 
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smelts the deposited ores and at the same 
time fuses the metallic coating to the 
glass. 

The resistance of this coating varies 
from a few hundred ohms to many meg- 
ohms per inch, depending on the formula 
used. After cooling, the coated glass rods 
are cut into lengths a few inches long. 
Each piece is then put on a special lathe 
and rotated at two thousand revolu- 
tions per minute. This lathe has an 
insulated head and tailstock, and leads 
are brought from these to a Wheat- 
stone bridge circuit. The resistance 
of the coat glass piece can thus be 
measured while it is rotating. A guid- 
ing tool is then inserted through the 
hollow tailstock and the coating is 
slowly ground away. A continuous 
reading of resistance is taken, and 
when the exact value is reached, 
the piece is taken out. It is then 
capped on both ends with a high - 
melting solder, so that leads can 
later be soldered on with- 
out loosening the joint. 
Each resistor is then 
again checked to make 
sure that the resistance 
was not changed in the 
capping operation. 

Due to the nature of 
the coating, these resistors 
can be run at very high 

temperatures without damage, although the prac- 
tice is not recommended. Such resistors are non - 
inductivz, and have a wide range of voltages and 
temperatures. 

Although predictions are notoriously fallible in 
the radio industry, it seems to us that resistance 
coupling is certainly coming back. It is a de- 
velopment that we can welcome without misgiv- 

ings, for in its modern 
form it assures both vol- 
ume and quality. 
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Special lathe on which 
coated glass tube resist- 
ors are brought to the 
proper resistance values 

Aviation Radio Is Forging Ahead 
ROTH aviation interests and radio in- 

terests are alive to the need for bet- 
ter radio communication facilities for air- 
planes in flight. As has often been 
pointed out, this country lags far behind 
Europe in this subject. Abroad, no pas- 
senger- carrying plane is permitted to op- 

erate unless it has facilities for maintain- 
ing communication with the ground; this 
ruling being rather rigidly enforced by 
the various air ministries of European 
nations. 

As yet, the U. S. Department of Com- 

merce contents itself with a strict watch 
on the airworthiness of our commercial 
planes, the fitness of pilots, and with an 

ever -growing aviation beacon and avia- 
tion weather report program. 

Meanwhile, without waiting for com- 

pulsory legislation, several of our big air 

transport companies have installed two - 

way communication equipment on their 
planes, while a large number 
of radio engineers and manu- 
facturers are working to im- 
prove this type of apparatus. 
The Radiomarine Corpora- 
tion, whose plane is shown 
here. is one of these. 

E. N. Pickerill, in charge 
of this plane, has been a pio- 
neer radio operator since 
1905, was chief radio officer 
of the S.S. Leviathan, and 
served as a first lieutenant in 
the U. S. Air Service during 
the war. 

The Fokker plane was 
bought by the Radiomarine 
Corporation to assist in the 
development of, and to test 
and demonstrate, aircraft 

radio apparatus. Mr. Pickerill, who is 
in charge of the plane, plans to fly to the 
principal aviation centers of the country 
and demonstrate the newly designed radio 
apparatus which the plane carries. 

Most of the radio equipment has al- 
ready been installed, and after about a 
week of flight testing, the plane will be 
ready to begin its country -wide tour. 
Mr. Pickerill hopes to be able to arrange 
his itinerary so that he may attend the 
Cleveland Air Show with his plane this 
summer. 

The RCA plane is powered with a 425 
horsepower Pratt & Whitney Wasp motor 
with a maximum speed of approximately 
140 miles an hour. It has a cruising 
radius of 700 miles and room for six 
cabin passengers and two persons in the 
pilot's cockpit with dual stick control. 

Most of the radio apparatus has been 
compactly assembled on a light but 

rugged duralumin frame fastened in the 
fuselage. This equipment includes two 
transmitters of the master -oscillator 
power amplifier type. One transmitter 
derives its power from a wind -driven 
generator 'mounted in the slipstream, 
and the other is energized from a dyna- 
motor on the floor of the plane. The 
transmitters are rated at 100 watts for 
radio -telegraph work and 75 watts for 
radio -telephone operation. They each 
employ a UX210 Radiotron as a speech 
amplifier and three UV 211 Radiotrons 
which function as master oscillator, power 
amplifier, and modulator respectively. 

The wind- driven generator supplies 
1,000 volts for the plate, and 10 volts for 
the filaments in one transmitter. The 
dynamotor operates from the plane's 12- 
volt landing light battery, and supplies 
1,000 volts of direct current for the 
plate. The filament supply is also taken 

from the 12 -volt storage bat- 
tery. 

The plane is also equipped 
with two receivers, one called 
a communications receiver 
for use with special short 
wave stations between 45 and 
90 meters, and a beacon re- 
ceiver for intercepting signals 
from aircraft and ground sta- 
tions in the waveband of 
from 550 to 1050 meters, and 
for listening to ship and shore 
and other stations in the 600 
to 950 meter range. The 
beacon receiver is mounted 
in the tail of the plane at the 
base of an unobtrusive an- 
tenna pole which extends six 
feet above the fuselage. 
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MUCH information on sound am- 
plifier installation work may be 
obtained from a study of some 
typical installations now in use. 

It is for this reason that a comprehensive 
description of an installation recently 
completed in the Great Neck High School 
at Great Neck, Long Island, New York, is 
to be given in this article. 

This installation is perhaps the most 
modern and complete that has ever been 
made. There is a loud speaker in each 
class room throughout the school, with 
additional high -volume speakers in the 
auditorium and cafeteria. The circuits 
are so arranged that these loud speakers 
may be used for the reproduction of 
radio broadcasting, phonograph selections 
or microphone input. To this extent the 
installation is not particularly unique be- 
cause there are a number of schools 
throughout the country which provide 
these facilities. 

One of the outstanding features of the 
Great Neck High School installation lies 
in its extreme flexibility. In the princi- 
pal's office is a switchboard which re- 
sembles the ordinary telephone switch- 
board. This switchboard provides indi- 
vidual control over each loud speaker in 
the building. Thus a spoken message 
from the principal can be carried to any 
single room or any combination of rooms 
by simply switching into the circuit the 
loud speakers in these rooms which it is 
desired to reach. Thus, if the principal 
has a message for all of the upper grade 
classes he simply throws the switches con- 
trolling the loud speakers in these rooms 
with the result that he can talk directly to 
these classes through the microphone 

The Great Neck, Long 
Island, High School is shown 
above, and the principal, 
M. P. Gaffney, is shown 
above in his office, and be- 
low at the radio switchboard 

mounted at the switchboard in his office. 
This same flexibility applies to the re- 

production of either radio programs or 
phonograph selections. That is, if there 
is a broadcast program on the air which 
would be of special interest to part of the 
student body this can be connected into 
the loud speakers in the rooms constituting 
this portion of the student body. At the 
same time the other loud speakers which 
are not connected in on this program are 
available for some other program or 
for any other use to which it is 
desired to put them. This latter is 
made possible through the fact that 
two distinct channels are provided in 
the system with a switching arrange- 

The radio receiving and amplifying 
panels located on the stage of the 
auditorium of the Great Neck 

High School 

ment so that any of the 
loud speakers may be con- 
nected in on either of the 
channels. 

School Work Facili- 
tated by Use of 
Speech Amplifier 

System 

Before going into a 
technical consideration of 
this installation it is in- 
teresting to note the com- 
ment on the facilities of- 
fered by this installation, 
as quoted from a letter 
just received from Mr. 
Matthew P. Gaffney, the 

principal of the school. Mr. Gaffney 
writes as follows: 

"Because our building is new and the 
year has just started, we are slowly learn- 
ing to take advantage of such mechanical 
appliances as our new radio equipment. 

"Even up to this point it has proved to 
be a marvelous time saver for the prin- 
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cipal. In perfecting the organization of a 
school it is necessary, in the first few 
weeks, to divide classes, shift schedules, 
place new pupils, correct mistakes and 
take care of a thousand details. 

"Instead of sending mimeographed an- 
nouncements from room to room or wait- 
ing for the next session or calling assem- 
blies for routine announcements, I have 
been able within two minutes' time to speak 
to the entire building, giving my an- 
nouncements or requesting pupils to come 
to the office. This opportunity for the 
principal to make immediate contact with 
the entire school will be of great value. 

"Probably more important than this, 
however, will be the opportunity to give 
the pupils the benefit of any program 
brought in over the air which the teacher 
desires to have them hear without leaving 
their class room. It is possible to send a 
program into any class room or any com- 
bination of class rooms and, since there 
are two circuits, two different programs 
could be given at the same time in va- 
rious parts of the building. It will take us 
some time to make the best use of this 
remarkable device." 

Local Man Installs Complete 
Amplifier System 

An interesting feature of the business 
end of this installation lies in the fact that 
the entire contract was handled by a local 
radio man, Mr. William Barrow, Jr. Mr. 
Barrow "sold" the school authorities on 
the advantages to be obtained from an 
adequate sound amplifier installation. The 
equipment was purchased complete from 
the Stromberg- Carlson Company and in- 
stalled by Mr. Barrow's organization. 
This situation simply goes to prove the 
stand originally taken in these articles, 
that sound amplifier installation work is 
not necessarily limited to the large con- 
tracting and engineering concerns. 
Even the largest installations are 
within the ability of many profes- 
sional radio men. 

From the schematic layout shown 
in the accompanying wiring plan of 
the Great Neck installation, an ex- 
cellent idea of the equipment may be 
obtained, especially if studied in 
conjunction with the second sche- 
matic drawing showing the amplifier 
rack equipment. As shown in these 
drawings, the inputs consist of two 
radio receivers to permit simulta- 
neous reception of two different 
broadcast programs. A phonograph 

with pick -up is also included to permit 
the reproduction of phonograph records. 
This feature will be used primarily in 

connection with music courses. In addi- 
tion music for dancing and physical 
training classes can be provided 
through switching the gymnasium 
speakers into the circuit which is fed 
from the phonograph. 

Microphone inputs are provided 
from the auditorium and from the 
principal's office. In the auditorium 
there is a group of 
three microphones 
so arranged that 
one, two or three 
can be cut in as de- 
sired, depending 
upon what is to be 
picked up. Through 
this means addresses 
or musical programs 
originating in the 
auditorium can be 
distributed to other 
parts of the school 
as desired. The use- 
fulness of the micro- 
phone in the princi- 
pal's office is made 
clear in Mr. Gaff - 
ney's letter quoted 
above. 

In addition to the 
amplifier equipment 
the racks include 
all auxiliary equipment required in con- 
junction with the operation of the in- 
stallation. The completeness of the 
equipment is clearly indicated by the 
rack layout drawing, Fig. 1, on which the 
purpose of each individual panel is marked. 
Tho two racks at the right include the 
four power amplifiers with their attendant 
power supply units. The left -hand rack 
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A loud speaker used in connection 
with Eugene O'Neill's play "Dynamo" 

includes one of the radio receivers, the 
phonograph and the equipment associated 
with the group of microphones in the 
auditorium. This equipment includes a 
volume indicator, a mixer panel and a 

speech amplifier, and on 
these panels are found 
the associated control 
units to regulate the vol- 
ume and quality of the 
microphone input. 

The sound rack from 
the left is similar to the 
first rack except that it 
contains the equipment 
associated with the mi- 
crophone located in the 
principal's office. The 
amplifier rack, the third 
from the left, includes 
four separate amplifiers. 
The top one is used to 
supply the input for the 
six auditorium type dy- 
namic speakers concealed 
in the organ loft in the 
auditorium. The second 

and third amplifiers from the top provide 
input to the loud speakers distributed 
throughout the class rooms, while the 
lower amplifier operates a pair of heavy 
duty dynamic speakers mounted in a 
mobile unit in the cafeteria. This unit is 
on wheels so that it may readily be set 
up in any location desired. 

Each of these power amplifier panels 
makes use of four 350 type power tubes 
in a parallel push -pull arrangement so ar- 
ranged that the four tubes constitute a 
single stage. Each panel is equipped with 
a meter to provide a ready check on tube 
operation. 

Dynamic speaker fur- 
nishing music to the 
school children in the 
cafeteria at Great Neck 

High School 

At the left note the loud 
speaker on the wall, by 
means of which the 
principal is able to ad- 
dress the classes 
throughout the building 
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Correcting Some Erroneous 
Impressions on Wiring 

The method of wiring the installation 
offers some good pointers to installation 
men. Many installation men are under 
the impression that individual output cir- 
cuits must be carefully shielded from all 
other circuits if cross -talk is to be avoided. 
That such precautions are not necessary 
is clearly proven in this installation by 
the fact that all of the loud speakers in 
the class rooms are fed through a single 
cable which includes the wiring of both 
channels and which, therefore, carries two 
separate programs without either inter- 
fering with the other. Each individual 
circuit consists of a twisted pair and these 
twisted pairs are bunched in the same 
manner as telephone wiring. As a matter 
of fact this particular installation actually 
uses telephone cable, in some cases con- 
sisting of as many as fifty individually 
twisted pairs. 

Some installation men have been guilty 
of employing a common return for several 
loud speakers. This is bad practice and 
is one very common cause of cross -talk 
and other interference. It is far better 
to provide two wire leads for each loud 
speaker because, when twisted, it is next 
to impossible to pick up interference. 

Success Depends Upon Business 
Sense, Too 

To service men who are interested in 
undertaking extensive installations, such 
as the one described, a word or two con- 
cerning the business end of the transac- 
tion will not be amiss. A contract for a 
large installation is usually undertaken on 
the basis of guaranteed satisfaction. The 
outlay for equipment is necessarily rather 
extensive unless the serviceman enjoys a 
satisfactorily established credit rating. 
This means that a project of this size, un- 
less it is to show a loss, must be capably han- 
dled. The installation man cannot afford 

to take chances. 
On the other 

hand, the manu- 
facturers of equip- 
ment are willing to 
coöperate in every 
possible way with 
anyone undertak- 
ing a contract 
such as this. The 
manufacturer's en- 
gineers will lend 
technical assist- 
ance in determin- 
ing the equipment 
requirements and 
will go so far as to 
assist in closing 
the contract. Be- 
yond this, they will 
provide a super- 
visory engineer at 
a nominal fee who 
will check the in- 
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VOLUME INDICATOR VOLUME INDICATOR 
AUDITORIUM 

POWER AMPLIFIER 
POWER UNIT 

MIXER PANEL SIGNAL CONTROL 

AUDITORIUM 
SPEECH AMPLIFIER 

PRINCIPAL'S 
SPEECH AMPLIFIER 

CHANNEL 41 

POWER AMPLIFIER 
POWER UNIT 

RADIO RECEIVER *I RADIO RECEIVER n 
CHANNEL #2 

POWER AMPLIFIER 
POWER UNIT 

CAFETERIA 
POWER AMPLIFIER POWER UNIT 

PHONO AND PICK-UP 

IRON FRAME 

RECTIFIER POWER CONTROL 

m M I I 

PRECEDING articles in 
Mr. Taylor's series have 

taken up the various prac- 
tical and technical considera- 
tions of interest to the ser- 
viceman in connection with 
installing speech- amplifying 
apparatus. 

The present article "points 
the moral and adorns the 
tale" by showing what has 
actually been done in two 
typical instances: one on 
Long Island and one in Chi- 
cago; either or both of which 
can be duplicated in almost 
any community in the United 
States. 

Fig. 1 -Here is shown the layout of 
the control panel in the Great Neck 

High School installation 

stallation and provide any other super - 
visory or consulting service required. 
Thus the service man does not have to 
depend upon his own knowledge entirely., 
but has the advantage of the equipment 
manufacturer's experience to aid him both 
in designing the installation and in the 
actual making of the installation. 

Another case which proves the fact that 
extensive sound amplifier installations are 
within the ability of capable servicemen 
is found in the experience of Mr. Roy 
Baumann of Chicago. Mr. Baumann, who 
carries on his business under the name of 
"Radio Contractors," started out in Sep- 
tember, 1926, as a retail radio dealer. He 

(Continued on page 552) 

Fig. 2 -A circuit diagram of the vari- 
ous pick -up and loud speaker installa- 
tions in the Great Neck High School 
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JUST as radio engineers are convinced that 
there cannot be anything really new in radio 

circuit design, along comes Dr. Alger S. Riggs 
with a receiver which is without question funda- 
mentally new and revolutionary. 

While circuit details are jealously guarded, the 
inventor is backed by sponsors and patent attor- 
neys whose standing is a sufficient guarantee of 
good faith. 

At a demonstration in New York, engineers agreed that the per- 
formance of this receiver was equal to that of some of the well - 

known standard receivers with which direct comparison was made. 
Operating with tubes of special design (these being really the 

heart of the circuit), Dr. Riggs' receiver operates on revolutionary 
principles, so far as existing radio knowledge goes. Needless to say, 

engineers are waiting with deep interest the details which the 
inventor and his backers are withholding for the present. 

Three of the special tubes are shown 
above; the experimental model, be- 
low; and the inventor is exhibiting. 
at the right, the demonstration model 

receiver 

aa+ 

,..,,.::.. 
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SILVER -MARSHALL'S NEW 

:3and -Pass Tuner 
The 712 Is Designed for Use With Any Good A. C. Power -Supply 

and Audio Channel 

THE popularity of the idea, if not 
of the application, of band selec- 
tor circuits is attested to by the 
frequency with which such expres- 

sions as "flat- topped tuning characteris- 
tic," "band selector circuit effect" and 
similar phrases appear in the current lit- 
erature. On close inspection the circuits 
are found to run the gamut of everything 
from single r.f. circuits with regenerative 
detectors to straight cascade tuners with 
five tuned circuits. 

We have just gone through a cycle of 

audio- frequency amplifier developments, 
with the result that it is now possible to 
build an amplifier using comparatively in- 
expensive transformers having an overall 
curve flat within two D.B. (a barely 
perceptible amount) over the range of 
from 50 to 5,000 cycles. Since the ear is 
unable to appreciate further improvement 
in this direction, the experimenter's atten- 
tion has been focused on the design and 
construction of radio -frequency tuners 
having high gain, a high order of selec- 
tivity, and what now seems to be even 

more important, a tuner which will per- 
mit good overall fidelity. In this connec- 
tion the term "band selector" seems to 
have become the panacea for all r.f. ills. 

The tuner described herein was built 
with the object in view of providing a 
high performance radio -frequency end 
which could be used with many of the 
high quality audio -frequency amplifiers 
which are now available. Due to the fact 
that developments in the audio -frequency 
end have come almost to a standstill and 
that the obsolescence of a complete re- 
ceiver unit is due largely to the radio - 
frequency end, it is logical to replace the 
obsolete unit rather than the complete 
receiver. A separate unit has the further 
advantage of giving the experimenter a 
large latitude in the selection of an audio - 
frequency end, this selection being gov- 
erned largely by the output required and 
by general design details of amplifier. 

Detail of the Circuit 
The 712 Band Selector Tuner designed 

by the engineers of Silver -Marshall uses . 
two electrically symmetrical circuits in a 
band pass or "Siamese" antenna coupler 
arrangement. This circuit was placed 
ahead of the first radio- frequency tube, 
due first to the fact that any slight mis- 
alignment which might arise in unusual 

To the left the new Silver Band Se- 
lector tuner, while below is the cir- 
cuit which is employed. The lettered 
parts may be readily identified in the 

photographs on the next page 
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Unit 
By 

H. S. Knowles 

cases (due to very large antennas) would 
least affect the general performance. 
Also, in a high gain receiver of this type 
it is very important to have all of the 
selectivity possible ahead of the first tube 
input so that stations having a high local 
field strength will not impress sufficient 
voltage across the input of the first tube 
to give any distortion which would pro- 
duce interference at harmonic frequencies. 
It has also been determined empirically . 
that the "signal -to- stray" ratio is im- 
proved by having a highly selective circuit 
ahead of the first tube, although the two 
receivers under consideration may have 
identical selectivity factors. 

At the cost of a comparatively small 
amount of gain in the first tuned circuit 
coupled to the antenna it was found pos- 
sible to reduce the misalignment intro- 
duced by antennas having capacities up 
to two hundred mmfds. to a small frac- 
tion of the value secured in the first ex- 
perimental designs. 

The symmetry of the two "Siamese" 
circuits which is essential to perfect band - 
pass operation is insured by having the 
coils mounted in similar shields and 
coupled through a small external bifilar 
coupling coil. In this way, the capacity 
to ground of the two circuits and the 
exact value of coupling can be carefully 
controlled. 

Although the method of using the mu- 

Looking at the under side of the tuner 
chassis reveals the shielded coil units, 
by -pass condensers, chokes, etc. Their 
position in the circuit is shown in the 
circuit diagram on the preceding page 

lif 
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THE receiver de- 
scribed here is but an- 

other concrete evidence 
of the rapidly growing 
acceptance of the band - 
selector principle. This 
particular kit job has 
been designed as a unit 
to permit the experi- 
menter or custom set 
builder to avail himself 
of the most modern tun- 
ing method without dis- 
carding his existing au- 
dio channel and power 
supply. 

Only the screen -grid tube cap wires 
are visual looking in on the top of 
the chassis. Note that with the ex- 
ception of the antenna stage at the 
right, each stage has its tuning con- 

densers totally shielded 

tuai coupling between the two principal 
inductances in the band selector circuit 
has the advantage of requiring only one 
shield for the whole stage, it does not 
usually permit the coils to be mounted in 
such a fashion that the materials in the 
fields of the two coils ',which influence 
their effective inductance and resistance) 
are identical. It is also very hard to 
keep the capacity from the coils them- 
selves to ground identical. 

The band selector stage is followed by 
three straight tuned interstage trans- 
formers. Since a total of five tuned cir- 
cuits were to be used, the gain per stage 
could be made very high without making 
the apparent selectivity low. High gain 
interstage transformers require a greater 
degree of coupling to insure the high 
gain and a consequent increase in the re- 
flected resistance from the tube plate 
circuit which results in a lower value of 
Q (gain). However, the actual selectivity 
of the tuned circuit at a screen -grid po- 
tential which will give the same gain as 
the low -gain coil may be very good due 
to the increased plate resistance of the 
tube at the lower screen -grid potential. 

Practical Tests Proved Circuit' 
Fidelity 

In the preliminary design, two stages 
of the band selector types were tried. It 
was found perfectly feasible to use a cir- 
cuit of this type when the condensers 
were held within the limits that have 
since been established and with the coils 
carefully matched and mounted in the 
present type of shield. The improvement, 
while it could be demonstrated in an over- 
all fidelity curve, was not sufficient as far 
as the average listener was concerned to 
make its use advisable. 

A slight amount of misalignment or 
staggering in the three tuned stages can 
be used to improve the band selector 
characteristic at or near a given fre- 
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The power amplifier, especially designed to work 
with the Band Selector tuner, with its shield case 
removed to indicate the compact layout of its com- 
ponent parts. Rectifier and amplifier tubes are 

located on a platform at the extreme left 

quency. This is 
usually desirable at 
the low- frequency 
end. In theory, the 
same action can be 
made to apply over 
the whole broadcast 
band. Actually the 
limits within which a 
variable condenser 
can be held commercially limits this ap- 
plication to a comparatively narrow band 
of frequency. Variations in the resonant 
frequencies of the circuits, due to the va- 
riations in the different circuit capacities, 
are of the same order as those required 
for proper staggering. The improvement 
resulting from the use of a single band 
selector stage is desirable even from a 
pragmatic viewpoint. If this receiver 
and its justly famed predecessor, the Sar- 
gent- Rayment 710, are both tuned to a 
station broadcasting records and the sta- 
tion is tuned in at the same level, the 
needle scratch can be heard quite dis- 
tinctly in the case of the 712, whereas it 
is just audible in the 710. The latter 
uses five straight tuned circuits. 

All of the circuit refinements which 
have been found necessary in the produc- 
tion of a high gain receiver, intended for 
operation on a small screen antenna, 
have been used in this tuner. An inspec- 
tion of the pictorial wiring diagram will 
show that great precautions have been 
taken to confine the radio -frequency cur- 
rents to their respective stages; each stage 

has its own ground return and is well 
shielded from the other stages. The re- 
sult is a tuner which has an average sen- 
sitivity of the order of three -quarters of 
a microvolt per meter (when used with 
the 677 amplifier and power supply), and 
yet the stability is not dependent upon 
stray coupling effects which are so fre- 
quently used in high -gain receivers. 
While it is possible to stabilize a single 
laboratory model by taking advantage of 
the stray coupling effects, the resulting 
receiver is hard to duplicate and is any- 
thing but a production model. 

It is our conviction that a stable higher 
gain production receiver cannot be built 
without resorting to radical changes in 
the present isolation methods. 

A 227 power detector tube was used 
because the additional gain which can be 
secured from a 224 detector could not be 

The circuit employed in the power 
amplifier. It consists of two stages 
of a.f. amplification, the last compris- 
ing a pair of 245's in push -pull, and 
a power unit employing the 280 full - 

wave rectifier 
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used and because a low impedance detector 
tube was necessary to permit the unit to 
be used with any standard amplifier input 
transformer. The use of a 224 tube 
would have necessitated a modification of 
the input circuit of any of the present 
amplifiers. 

Audio Channel -Power Pack Es- 
pecially Designed for Band 

Selector Tuner 
The 677 amplifier was built primarily 

as a high quality amplifier and power 
supply unit to work out of the 712 tuner. 
It supplies 40 milliamperes at 180 volts 
to the tuner and 7 amperes at 2.5 volts 
to the filament heater circuits. 

A 227 tube is used in the first stage 
and two 245 tubes in a push -pull power 
stage operated at full voltage to provide 
maximum output. No output transformer 
is provided since the amplifier will nor- 
mally be operated into a dynamic speaker 
with a push -pull input transformer. The 
S -M type 851 dynamic speaker or its 
equivalent having a d.c. field resistance of 
from 1,800 to 2,000 ohms and a high 
effective field inductance (since the field 
is used as the first section in a two- section 
filter) should be used. 

Working out of a 10,000 -ohm detector 
tube and into an 8,000 -ohm load across 
the 245 tube, the output is down 1.7 D.B. 
at 50 cycles and 1.3 D.B. at 6,000 cycles. 
This is measured with a quarter of a volt 
input which provides the output normally 
used. 

There is a wide variation in the effec- 
tive inductance of the field coils of dy- 
namic speakers, even in those having re- 
sistances between 1,800 and 2,000 ohms. 
for a.c. voltages of the order secured in 
the first section of a filter. In order to 
make the filtration as independent as pos- 
sible for the type of speaker used, a 
choke coil having an inductance of four 
henries, at the d.c. current used, is con- 
nected in series with the field of the 
speaker. Where a slight amount of hum 
can be tolerated, as is usually the case 
with pick -up input, the speaker field 
binding posts can be short circuited. In 
this case a speaker with separate field 
source should be used. 

Through the use of a push -pull output 
stage, carefully oriented transformers, 
and good filtration, the hum has been 
reduced to 25% that of a similar unit 
built in the same type case having ap- 
proximately the same overall gain but 

(Continued on Page 567) 
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ower Amplification 
and the 245 TUBE 

A Phono -Radio Socket -Powered Amplifier Which Utilizes 
An Improved High Safety Factor Filter Section 

By R. U. CLARK, 3rd. 
A power amplifier of 
National design with 
built -in dynamic 
speaker. It employs 
electrolytic condens- 
ers in the filter sec- 

tion 

WITH the introduc- 
tion of the new 
245 intermediate 
power tubes the 

urge for superior reproduc- 
tion comes very near to 
being satisfied, for these 
tubes will deliver undis- 
torted energy of sufficient 
magnitude to the loud 
speaker to fulfill any sound 

projection require- 
ments up to and in- 
cluding the volume 
called for in halls, 
small theatres, clubs, 
ballrooms, and res- 
taurants. 

Because of the un- 

Fig. 1 -The circuit 
of the power am- 
plifier described in 
the text. The num- 
bered parts may be 
identified from the 

Parts List 

5°1 

usual efficiency of the 245 tubes in re- 
producing accurately notes of extremely 
low frequency and also because of the 
relatively large plate current required by 
these tubes, it is highly desirable that the 
power pack filter, to be used in conjunc- 
tion with such tubes, should contain filter 
condensers of high safety factor with a 
total capacity of not less than 10 mfds. 

The average good condenser block of 
this type is rather costly and in view of 
this fact it is very natural that the use 
of electrolytic filter condensers should be- 
comevery common in the 245 type of pack. 

Many manufacturers have adopted the 
electrolytic condensers for the coming 
season's requirements and results have 
been so highly satisfactory that it is very 
probable that the radio custom set -builder 
will find something of interest in the out- 
line which follows. It describes in some 
detail the essential constructional features 
of a very successful radio power pack. 
giving the data worked out by the engi- 
neers who designed it. 

Before going into exact details it might 
be mentioned that all the values submit - 

(Continued on page 572) 
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Ready Short ave Chat 
Putting the Home Transmitter on the Air 

By Lieut. William H. Wenstrom 

I 
AST month's article covered the con- 

struction and preliminary tests of 
ST 

Home Transmitter. This 
month we put it into actual use, 

and examine in addition some of the 
methods of short -wave operation. The 
subject is a large one, and it will be neces- 
sary at times to burrow rather deeply into 
technical intricacies. For this we ask the 
reader's indulgence; may the result be a 
sufficient foundation for practical work. 

It will help somewhat in the first tests 
if we can locate in the same town, or a 
nearby one, another amateur who is will- 
ing to spend some time listening to our 
signals and working with us. If this is 
not possible, we can get along anyway, 
though it may take some time and pa- 
tience to make the first outside contact. 
A new transmitter seems to suffer from 
inhibitions for a few days. The truth is 
that the signals are getting out, but we 
lose confidence when no one answers 
them. Then, one day, we hear our own 
call pounding in from somewhere below 
the horizon's rim. The ice is broken; the 
new transmitter has found itself. 

First Results 
We report here a few desultory tests 

with the writer's Home Transmitter, car- 
ried out under the difficulties of hot, 
humid summer weather, the interruption 
of travel, and the indolence of a vacation 
state of mind. The results are nothing 
out of the ordinary, but are good enough 
when we recollect that the plate voltage 
was around 200 and the output about 3 

watts. All the tests were in the daytime, 
as the nights showed prohibitive static, if 
not actual thunder showers. 

The 80 -meter coil was tried out first, 
with the oscillator set at 78 meters. At 
about 5 p. m. we connected with W8AKD 
at Walton, New York, about 75 miles 
away. Both stations were QSA4 (which 
indicates readability through static, etc., 
rather than audibility) -very good, con- 
sidering the maximum is QSAS. This 
station had a fine d.c. note and reported 
ours pure d.c. also. We held communi- 
cation for about two hours without a 
break. W2CX changed wave up to 85 
meters, with no change in signal strength 
at Walton. We also tried phone for a 
short time with the output around 2 

TO those of our readers 
who have followed Lieut. 

Wenstrom's preceding ar- 
ticles, the present one is of 
particular interest because it 
carries on from the mere 
building of a practical short- 
wave transmitter (described 
in last month's RADIO NEws) 
to the actual job of putting it 
into operation. 

If you have not read the 
earlier articles of this series, 
we can only say that you 
have missed something worth 
while -and there are more 
to follow, in succeeding is- 
sues of RADIO NEWS. 

watts. W8AKD could hear the words 
faintly, but could not understand them. 

The next tests were with Lieut. Bul- 
lene, W2BEI, two miles away in High- 
land Falls. His low- powered transmitter. 
shown in the photograph, follows exactly 
the "home transmitter" design. Of course 
we had no difficulty in working code back 
and forth under any kind of atmospheric 
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conditions. We used break -in practically 
all the time, and worked back and forth 
as quickly and smoothly as could be de- 
sired. Then we tried phone. each station 
using about 2 watts output. This of 
course did not give the superlative trans- 
mission of short -range code, but we un- 
derstood practically every word that was 
spoken, and had no difficulty in raising 
each other with phone at scheduled times. 
The final test was "break -in phone," suit- 
able only for short distance and low 
power. The two transmitting wavelengths 
must be separated as widely as the nar- 
row phone band permits. We left bot'i 
transmitters and receivers on continu- 
ously, the microphones in front of our 
mouths and the headphones on our ears. 
Of course one's own transmitter comes 
in fairly loud, but not loud enough to 
prevent hearing the other operator if he 
interrupts. When we finally got the sys- 
tem working, it gave all the speed and 
certainty of a commercial telephone call 
-with the advantage that it could be held 
by the hour, and no overcharge! 

Two more 80 -meter tests were made. 
At about noon we raised W2AFV on 
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Fig. 3- Above, calibration curves for 
the author's transmitter. With such 
curves (plotted for the individual 
transmitter, of course) adjusting to 
any desired wave band is simplified 

Fig. 2 -The essential circuit for a 
home -made wave -meter is shown 

at the left 
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Staten Island, 60 -odd miles distant. He 
reported our signals as QSA2 while his 
were QSA4, but he was using much more 
power, about 100 watts input. W2CX 
was near the bottom of the band on 78 

meters. In a later test on the same wave 
we raised W1PF at Stamford, Conn. This 
was about 4 p. m. and both stations were 
QSA3. The static was very bad -several 
thunderstorms were growling in the dis- 
tance. 

The first test with the 40 -meter coil in 
place met better luck. At about 9:00 
a. m., with the sun well up on its morning 
climb, we connected with WBADS at 
Findlay, Ohio, 500 miles out. The output 
was still about 3 watts. Both stations 
were QSA4 and pure d.c., and except for 
some interference from broad raw a.c. 
notes, the communication was perfect. 
The day was bright and clear, with a high - 
pressure area overspreading the eastern 
half of the country. It is only fair to 
say that after this contact we spent the 
next hour calling without raising anybody; 
but such are the vagaries of low -power, 
short -wave transmission. Many compli- 
cated factors make wave transmission an 
exceptionaly interesting study which we 
hope to explore in a succeeding article. 
We shall report, also, some further tests 
with the home transmitter. 

Preliminary Tests 
We assume that the transmitter has 

antenna circuit until the current- indicat- 
ing bulb lights brightest. This very close 
resonance tends to make the signal un- 
steady, so that the best setting is about 

maximum current, at which the effec- 
tive coupling is decreased until antenna 
changes have little effect on the oscillator 
frequency. 

In addition to watching the bulb and 
the meters, we should glance occasionally 
at the plate of the tube; it should never 
get hotter than a barely visible red, and 
at plate voltages below 300 no heating 
should be visible. The plate current of 
the UX210 runs from around 40 mils 
with antenna completely detuned up to 
50 or 60 mils with antenna tuned to reso- 
nance. We should note all the voltage 
and current readings, making up a list 
similar to Table 1, which gives the actual 
performance of the writer's transmitter. 
If plate voltages over 300 are used, the 

At the right, the 
"breadboard" trans- 
mitter at W2BEI, 
using a 245 tube. This 
transmitter co -oper. 
ated in many two -way 
tests with the author's 

home transmitter 

single turn of wire ending in a flashlight 
bulb, or touching it with one terminal of 
a sensitive neon tube (see Fig. 2). If 
the bulb lights or the neon tube glows, 
the tank circuit is oscillating; getting an- 
tenna current is a matter of adjusting the 
length of the antenna -counterpoise system: 

Frequency Measurement and 
Monitoring 

Two or three years ago various groups 
of radio engineers and operators decided 
to use kilocycles instead of meters in 
speaking of radio waves, and the an- 
nouncements at that time indicated that 
anyone who breathed anything about 
"meters" or "wavelength" after a reason- 
able interval would be in the same class 
with Rip Van Winkle. The precise rela- 
tion between them is expressed by the 
formula: wavelength in meters, multiplied 

been completed, bench -tested for circuit 
continuity and oscillation, and installed in 
some convenient location near a window. 
The receiver has been long since installed 
in another room and has its own separate 
antenna; the remote control circuits are 
all in. The first transmitting antenna may 
he almost any single wire about a quarter - 
wavelength long, with either a conductive 
ground or a counterpoise. 

It is easy enough, of course, to throw 
on the current and hope for the best, but 
there is far greater pleasure in running a 
small transmitter with some care and 
skill. For this reason voltmeters should 
be placed across the plate and filament 
circuits. It is also well to start with a 
high resistance in the plate circuit, which 
will cut down the voltage to about half 
normal value. With local control switches 
set for code, we turn on the filament cur- 
rent and. after allowing the tube a minute 
or two in which to warm up, the plate 
current. With the oscillator condenser set 
at the desired wavelength we tune the 

At the left are 
shown a home- 
made and a com- 
mercial wave - 
meter, with flash- 
light bulb and 
neon tube oscilla. 

tion indicators 

grid leak value should be changed from 
5,000 ohms to 10,000 ohms, so that plate 
currents will not be excessive. 

We can estimate the output fairly well 
by calling it / of the input. It is well to 
try tuning the antenna at several settings 
of the oscillator condenser, noting the 
tuning differences. With the antenna dis- 
connected, the oscillator condenser should 
go from 0 to 100 with only very small 
changes in plate current. The tests 
are repeated on all working wavelengths 
that the operator expects to use, and on 
85 meters the tests are repeated with the 
switches set for phone. Here we need a 
milliameter in the modulator plate cir- 
cuit, so that the grid bias can be adjusted 
for normal plate current. In addition, 
we whistle and talk into the microphone, 
checking for amplitude distortion in the 
same way we would with the last stage of 
an audio amplifier. 

If at any time we can get no indication 
of antenna current, we test the plate -grid 
coil for oscillation by coupling to it a 

by frequency in kilocycles, equals 299.796. 
The chief argument for the kilocycle 

system is that it makes channel allotment 
and other technical calculations easier. 
Yet today practically all laymen, and 
some engineers as well, cling to the meter 
nomenclature. And it has some un- 
doubted advantages. Wavelengths can be 
expressed conveniently in three digits, as 
305, 45.5, 5.76; a wavelength of some 
meters is physically conceivable more 
readily than a frequency; antenna lengths 
can be more readily calculated; and there 
is a closer analogy with light rays. Be- 
cause the meter system appeals to a far 
greater number of people, we use it in 
this article, but include (Fig. 1) a con- 
version chart of meters to kc. 

We can measure roughly the wave- 
length of the transmitter by disconnecting 
the receiving antenna and listening to our 
own signal on the receiver. That is one 
great advantage of low -power combined 
with remote control -we can always check 
our signal on the receiver. Other arrange- 
ments would require a separate monitor, 
which is simply a low- amplification re- 
ceiver, completely shielded in a metal 
case. If the 80 -meter signal is too 
loud, we can pick up its harmonic with 
the receiver 40 -meter coil. By listening 
to other amateurs we can get a fair idea 
of the extent of a band on the receiver 
dial, discounting the outer fourths. If 
we then tune our own transmitter until 
its signal falls within the inner half of 
the range of copied amateur signals, we 

are reasonably certain of being in the re- 
quired hand. 

This matter of "monitoring" our signal 
with the receiver is very important. We 
can send a test each day before starting 

(Continued on page 568) 
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Circuit Details of an A. C. Operated Screen -Grid Superheterodyne 

The H.F.L.Mastertone 
IN practically every dissertation on the 

tremendous strides which have been 
made possible in receiver design by 
the advent of the screen -grid tube 

there is a paragraph tucked away some- 
where stating how, by virtue of the rela- 
tively low impedance of the plate coils of 
circuits using these tubes, the full prac- 
tical gain of the tubes is never fully real- 
ized or even remotely approached. True 
as this may be, it may be well for the 
moment to review the fundamental facts 
concerning the functioning of this very 
interesting and important addition to the 
rzdio art -the screen -grid tube. 

From our experiences with Ohm's law 
we know that if a voltage is applied to 
two resistances connected in series, one 
larger than the other, a greater voltage 
drop will be found to exist across the 
larger than across the smaller one. Sup- 
pose now that we have a tube and its 
plate coil, each with its own particular 
value of resistance, or in this case, im- 
pedance. If the impedance of the plate 
of the tube is greater than that of the 
plate coil which is attached to it, then 
when a voltage is applied to the plate the 
greater voltage drop will be found to exist 

By Hal Welches 

BOTH to the set builder and to the experimenter the 
circuit and constructional details of manufactured 

receivers are of interest. With this in mind we are pre- 
senting the first of a series of brief descriptive articles on 
manufactured receivers of modern design. Others will 
follow in succeeding issues. 

The receiver here described is a completely a.c. -oper- 
ated superheterodyne utilizing '27 type tubes in first de- 
tector and oscillator sockets, four '24 type tubes in the 
intermediate stages, a '24 detector, feeding into a first 
audio stage utilizing a '27 type, and with push -pull out- 
put incorporating a pair of '45 type tubes. 

across or in the plate, instead of across 
the plate coil, where it may perform a 
useful function. 

Because the screen -grid tube has such 
an enormously high plate impedance, 
something in the neighborhood of 400,000 
ohms, and because the commercial type 

of coils which are available or which can 
successfully be used with such tubes are 
limited in the maximum impedance which 
they can attain, the full practical amplifi- 
cation properties of such tubes are merely 
approached but never fully realized. 

When we consider the technical fea- 
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Mastertone, including the power supply. Each 
tube in the intermediate eand detector stages 
is individually shielded, as are the individual 
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tures involved in the 
design and construc- 
tion of a superheter- 
odyne, though, our 
picture is quite ma- 
terially changed, for 
in such receivers, 
with the intermedi- 
ate stages employing 
coils having a far 
greater number of 
primary turns, the 
impedance relations 
between the plate 
coil and the plate of 
the screen -grid tube 
are more nearly ap- 
proached, with the result that a very 
much higher order of amplification is 
thus obtained. 

Consider, then, the receiver whose cir- 
cuit details are described in detail here. 
In general it comprises six distinct units, 
as follows: a first detector using as a 
signal collector a long or short antenna; 
an oscillator whose function is to generate 
a frequency to beat with that of the de- 
tected signal, and of the value of fre- 
quency which will be admitted by the next 
unit, the four -stage intermediate fre- 
quency amplifier. The radio -frequency 
signal thus amplified by the i.f. amplifier 
is again detected by the second detector 
stage, a fixed -tune circuit adjusted to the 
same frequency as that of the i.f. ampli- 
fier. Next in line comes a first audio 
amplifier stage and then a second stage 
employing a push -pull arrangement for 
signal handling capacity and the produc- 
tion of good tone quality. Lastly there is 
a power supply unit furnishing plate and 

The power supply incorporating a 
voltage regulator is a separate unit, 
not mounted on the set chassis. The 
voltage regulator can be cut out of 
the circuit where the a.c. supply is 

within 10 per cent. of normal 

Looking down over the panel of the 
complete receiver. Note the individ- 
ual shield cans over each tube ex- 
cepting the first detector and the push - 

pull audio tubes 

filament voltages to all the tubes in the 
receiver proper. 

of the tubes are a.c.- operated. In 
the first detector, first audio stage and 
oscillator circuits the a.c. 227 tube (heater 
operated) is employed. The four inter- 
mediate- frequency amplifier stages and 
the second detector employ the 224 or 
a.c. screen -grid type of tube. The final 
audio stage makes use of a pair of 245 
intermediate power amplifier tubes, while 
in the power supply device is used a full - 
wave 280 rectifier tube. An inspector of 
the circuit diagram, Fig. 1, will make 
these points quite clear. 

Provision is made in the second detec- 
tor circuit for the connection of a phono- 
graph pick -up for the reproduction of 
phonograph music through the regular 
audio channel of the receiver. 

A 50,000 -ohm potentiometer with cen- 
ter arm connected to the screen -grid ele- 
ments of the intermediate amplifier tubes, 
constitute the volume control. 

o 

525 

In the interme- 
diate- frequency am- 
plifier, tuning of the 
several secondary 
circuits is accom- 
plished by a paral- 
lel arrangement of 
the tuning con- 
densers. In each 
stage, besides a 
fixed condenser to 
bring the frequency 
adjustment to an 
approximately cor- 
rect figure, there is 
shunted across the 
coil and fixed con- 

denser a second or midget condenser by 
which each of the tuned circuits may be 
readily adjusted and peaked, all to the 
same frequency, thus making possible the 
satisfactory operation of the complete i.f. 
amplifier not only as an amplifier but also 
as a band pass filtering unit to produce 
the desired 10- kilocycle selectivity with- 
out sideband cutting. 

In the power supply unit the line trans- 
former has its primary tapped to allow the 
use of a line voltage regulator so as to 
obtain automatic control over the mean - 
derings of the house line supply, thus in- 
suring against blown -out tubes and other 
damaged supply apparatus. The filter 
condenser used is of the Mershon electro- 
lytic self -healing type having a total ca- 
pacity of 25 microfarads arranged in the 
filter circuit as shown in the diagram. 
Only one actual filter choke is provided, 
provision being made for connection into 
the circuit of the field winding of a dy- 
namic speaker to serve as the other filter 
choke. 

Filament and plate voltages for the 
tubes in the receiver proper are brought 
out to a rubber -covered connector cable 
plug, the cable acting as a connecting link 
between the power supply unit and the 
receiver. 

Constructional -Features 
Completely shielded coils and tubes (in 

the tuning end of the receiver) are one of 
the items which contribute to the re- 
ceiver's overall efficiency. 

The catacomb, located at the rear of 
the chassis, and the chassis itself is of 
the sturdiest construction. A combina- 
tion of copper and steel sections are used, 
all cadmium plated. 

In order to provide single -control 
tuning, the condensers for the oscillator 
and detector circuits operate on the same 
shaft. Compensation for variations is 
provided by having the stator plates of 
the detector tuning condenser so mounted 
that this stator may be rotated through a 
small arc of a circle, by means of a knob 
on the panel. In actual practice, very 
little compensation is required, as the cir- 
cuits are well matched throughout the 
scale. 
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Applying the BAND-PASS 
to SUPE R-HETERODYN h; Design 
Data on the Calculation of Electrical Characteristics, Construction and Circuit 

Placement of the I. F. Band -Pass. 

By John Rider 

THE band -pass filter for use in a 
superheterodyne receiver, when 
manufactured by an organization, 
is usually cloaked in a veil of 

mystery. However, in contrast to the 
band -pass filter for use in a radio -fre- 
quency receiver, the "super" arrangement 
has received notice now and then in the 
radio press. This article shall describe 
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Fig. 1 -The relation response or 
amplification obtained when a cir- 
cuit is broadly tuned and when it 
is comparatively "sharp" in tuning 

the design and utility of a 
band -pass filter suitable for 
use in the superheterodyne 
receiver. 

The unit, if it may be 
called by that name, is suit- 
able for use at all peak fre- 
quencies, whether it be 25 
kc. or SS kc. or 115 kc. or 
any other intermediate fre- 
quency below or above the 
limits mentioned. Its appli- 
cation. just as in the t.r.f. re- 
ceiver, affords certain defi- 
nite advantages. If we 
enumerate these benefits, we have: 

1. Better selectivity. 
2. Better audio output because of re- 

tention of full side bands. 
3. Elimination of noise. 
The latter consideration is non -existent 

in the tuned radio -frequency receiver, but 
present in the superheterodyne because of 
the method of operation. Whereas in the 
former system, the radio -frequency stages 
operate the carrier frequency, amplifica- 
tion in the superheterodyne is carried out 
at a "beat" frequency. The value of this 
beat frequency is much lower than the 
initial carrier. and in certain cases the 
operating characteristics of the devices 
operated at the beat frequency are such 
that noise frequencies are amplified with 
the signal and thus interfere with normal 
reception. The noise frequencies mini- 

HIS is the third article 
from the pen of John 

Rider on Band -Pass Filter 
calculation and design. The 
subject, as treated here, deals 
specifically with the applica- 
tion of proper types of band - 
pass filter to superheterodyne 
circuits. 

The author discusses the 
problems incident to the ap- 
plication of a properly de- 
signed filter to an intermedi- 
ate frequency amplifier of a 
superheterodyne. 

The tables accompanying 
the text provide a valuable 
source of design data for the 
construction of filters for 
various intermediate fre- 
quencies. 

different and the system described here is 
due to the work of G. A. Campbell. The 
filter is just what the name denotes. Let's 
use as an analogy, the filter on a kitchen 
faucet; the function of the device is to 
pass clean water and to withhold or retard 
the passage of dirt. Electrically the filter 
passes the desired frequencies and with- 
holds or rejects the undesired frequencies. 
The design of the filter in each case gov- 
erns the power of rejection. The finer 
the structure, the greater the power of 
rejection and the more effective its opera- 
tion. In the electrical circuit, we can 
arrange for any power of rejection. 

Each of the three advantages enumer- 
ated in a preceding paragraph is based 
upon the power of rejection. However, 
in addition to the power of selectivity, the 
characteristic of the filter is such that it 
responds uniformly over the band of fre- 
quencies which are to be passed through 
the filter and are predetermined in the 
design. Just as in the conventional tuned 
radio -frequency receiver, wherein each of 
the tuned stages is made resonant to a 
certain frequency, the intermediate-fre - 
quency amplifier in the superheterodyne 

receiver is made resonant to 
a certain frequency, the beat 
frequency. This beat is pro- 
duced by combining a locally 
generated signal with the in- 
coming carrier signal. The 
power of selectivity in the 
"super" is based upon the 
fact that the frequency of 
the locally generated signal 
must be such that the dif- 
ference between the two 
frequencies is equal to the 
resonant frequency of the 
intermediate amplifier. The 

incoming signal and the locally generated 
signal are "mixed" in one of the tubes 

Fig. 2 -Due to the inherent resist- 
ance of filter units, the ideal re- 
sponse cannot be obtained, but only 

approached, as shown here 

DIFFERENCE DUE TO RESIS- 
TANCE OF COILS IN FILTER. 
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Fig. 3 -In this general interpretation 
of a filter L and C constitute a 
series impedance and Ll Cl a shunt 
impedance, the two comprising one 
complete filter section having pre- 
determined response characteristics 

mize the amplification possible because 
they tend to add to the total input volt- 
age, thus limiting the magnitude of signal 
voltage. In sum and substance, the noise 
frequencies must be eliminated. 

If we succeed in securing the above 
three advantages, the financial expenditure 
involved is well worth while. As it hap- 
pens, these advantages may be realized 
and, strange as it may seem, with very 
little trouble. The band -pass filter is 
nothing more than an electric wave filter, 
just as the conventional tuned radio - 
frequency band -pass filter or any tuned 
stage. However, the electrical design is 
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in the receiver and the resultant "beat" is 
then passed into the intermediate ampli- 
fier. This beat carries the modulating 
frequencies, just as the carrier frequency 
has its side bands due to the modulating 
frequencies. 

Some Characteristics of I.F. 
Amplifiers 

Since the intermediate frequency am- 
plifier represents an amplifying system 
tuned to a certain frequency, the beat 
must be of this frequency in order that it 
pass through the system. Now, since we 
have the equivalent of a resonant cir- 
cuit (the intermediate amplifier), this cir- 
cuit will possess a definite characteristic. 
If its response curve is too broad it will 
respond to frequencies other than that 
necessary for good reception and two 
forms of trouble will become evident. 
One will be lack of selectivity and other, 
noise. The former because the locally 
generated signal will produce, say, an 88- 
kilocycle beat with the desired station 
and a 105 -kilocycle beat with some unde- 
sired station. If the response curve of 
the intermediate amplifier covers both 
frequencies, both signals will pass through 
the amplifier and will be audible in the 
output. Under such conditions, the am- 
plifier would be known as being "broad." 
Such a state is indicated by the dot -dash 
line in Fig. 1. The noise frequencies 
would likewise pass through the system if 
they are within the band admitted by the 
amplifying system. 

The illustration in Fig. 1 shows re- 
sponse or relative amplification against 
frequency. The vertical dash line within 
the solid line structure represents the peak 
frequency of resonance. The two sides 
for the upright box represent the limits 

LI- SINGLE LAYER SOLENOIDS 
OR HONEYCOMB COILS 

Fig. 6 -A. complete filter showing 
the suggested layout of its compo- 

nent parts for best operation 

for 5.000 -cycle sidebands. It is evident 
in the graph that the broadly tuned 
transformer will provide very satisfactory 
retention of side bands and that in this 
respect the transformer system is very 
satisfactory. However, the other two de- 
fects defeat the system. 

Fig. 4 -Since condensers of differ- 
ent values are more easily obtained 
than inductances, the simplest form 
of band -pass filter employs the cir- 

cuit shown here 

Now, one method of securing satisfac- 
tory selectivity and at the same time the 
elimination of noise is to employ a sharply 
tuned intermediate amplifier, as shown by 
the dash response curve, designated as 
"sharply tuned." But this arrangement, 
like the other, possesses a distinct disad- 
vantage. The sharply tuned circuit will 
cut sidebands! This is very evident in 
the graph. For example, if the numerals 
on the ordinate represent amplification, 
the amplification secured at 5.000 cycles 
is about 17.5% of that available at say 60 
cycles. These frequencies are the modu- 
lating frequencies constituting the side- 
bands. Such non -uniform amplification of 
the sidebands would extend from the zero 
sideband frequency, the beat frequency 
of the system to the highest sideband 

SERIES 
CAPACITIES 

Cá Cb 

-IHI- 
Cx- f 

1 

+ 
1 

Ca Cb 

SERIES- PARALLEL CAPACITIES 

.. Cc 

SHUNT 
CAPACITIES 

II 
Cb 

Cx =Ca +Cb 

Ca C 
Cx= CC + d 

q 

Ca Cb 

Fig. 5- Sometimes, in order to se- 
cure the correct capacity values, it 
is necessary to employ condensers 
in series, parallel or series -parallel. 
The method of connection and cal- 
culation of capacity is shown here 

frequency, namely 5,000 cycles. Hence 
the advantages of better selectivity and 
elimination of noise are offset by the dis- 
tortion introduced because of amplitude 
distortion. Such a system would cause 
the loss of the upper audio register and 
music would lose its brilliance and speech 
its intelligibility. 

Types and Designations of Band - 
Pass Filters 

Band pass filters are of various types, 
designated according to their response. 
First, we have the "low pass" filter. desig- 

nated 1.p., wherein the circuit arrange- 
ment provides for the passage of all 
frequencies below a certain cut -off fre- 
quency. Second, we have the "high pass" 
filter, designated h.p., wherein the circuit 
arrangement provides for the passage of 
all frequencies above a certain cut -off 
frequency. Third, we have the "band 
pass" filter, designated b.p., with which 
it is possible to pass a certain band of fre- 
quencies between two cut -off frequencies, 
an upper cut -off and a lower cut -off fre- 
quency. All frequencies below the lower 
cut -off frequency and all frequencies 
above the upper cut -off frequency are re- 
jected. The fourth type is the "band 
ejector" filter, designated b.e., wherein all 
frequencies between two frequencies, a 
lower cut -off and an upper cut -off, are 
rejected and all frequencies above the 
upper cut -off and below the lower cut -off 
frequency are passed by the filter. Then 
we have filters which provide for the pas- 
sage or the rejection of two distinct bands 
of frequencies. . . . Our interest is cen- 
tered upon the third type of filter, 
where we pass a band of frequencies 
within two cut -off frequencies and reject 
all others. 

The circuits governing such operation 
are based upon an invention of electric 
wave filter by Mr. George A. Campbell, 
U. S. Letters Patent No. 1,227,113, which 
is available and may be purchased for ten 
cents from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. (When writing, mention the 
patent number and enclose ten cents.) 
The material used in this article is based 
upon the above patent paper and upon an 
excellent book relating to filter circuits, 
namely, "Transmission Circuits for Tele- 
phonic Communication," by K. S. John- 
son, published by D. Van Nostrand Com- 
pany, N. Y. C. This book contains a 
wealth of information. 

Filter Construction 
As is well known, filters in general 

consist of a number of inductances and 
condensers arranged in a specific fashion 
so as to provide the desired characteristic. 
Campbell's basic structure is shown in 
Fig. 3, wherein L and C constitute a 
series impedance and L1C1 constitutes a 
shunt impedance, the two combined com- 
prising one filter section, with a desired 
response characteristic and with a certain 
degree of attenuation. Several such iden- 
tical sections are employed in order to 
create the desired state of attenuation. 
This structure permits the passage of two 
bands of frequencies, within four cut -off 
frequencies. To provide a system 
which will pass but one band of frequen- 

(Continued on page 574) 
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A simple electromagnet with contact - 
carrying strip provides the electrically 
operated means for quickly changing 
the transmitter's wavelength adjust- 

ment 

TRANSMITTERS for use in the 
present amateur short -wave fre- 
quency -bands require special de- 
sign and construction to obtain the 

desired sharp, "unmodulated" wave of 
constant frequency. Unless particular at- 
tention is given to the electrical design 
factors necessary for a modern transmit- 
ter, amateur operators will have difficulty 
in working other stations equipped with 
modern receiving apparatus. Present 
amateur short -wave receivers have reached 
such a high degree of perfection that 
poorly adjusted transmitters will not be 
heard properly or will be entirely lost in 
the medley of whistles and background 
noises, too well known to be elaborated 
upon. 

The 100 -watt set illustrated will serve 
more as a target for the following general 
discussion, bearing on the design and con- 
struction of any short -wave transmitter. 
Amateur operators and other radio en- 
thusiasts have too much native inventive 
ability to copy exactly any existing set. 
However, it is a good one to copy, for its 
electrical features are right and its me- 
chanical construction is certainly pleasing 
to the eye. 

Looking down on the top of the Bin. 
neweg s.w. transmitter. The oscil. 
lator apparatus is to the right, while 
the slide -coupled antenna coil and 

condenser is at the extreme left 

TRANSM ITTER 
This set can easily be adapted for use 

with two 7/ -watt tubes instead of the 
50 -watt size in the set by slight circuit 
changes. Smaller sockets and lower plate 
and filament voltages are necessary. For 
the smaller tubes, blocking condensers of 
about .0002 mfd. will serve for general 
short -wave use. 

There are several important factors 
which must be considered in any design. 
It is well known that a high ratio of 
capacity -to- inductance will stabilize the 
emitted frequency; but this should not be 
carried to extremes, as the circulating cur- 
rents become large and the efficiency falls 
off rapidly. Moreover, the best value of 
this ratio will depend upon the tube em- 
ployed. In this set 43 -plate condensers, 
having, originally, a capacity of .001 mfd. 
maximum, were double- spaced, giving a 
final maximum close to .0002 mfd., as the 
number of plates is halved and the spac- 
ing is doubled. These . condensers are 
quite efficient. Although W. E. tubes are 
shown in the illustrations, R. C. A. 50- 
watt tubes were also employed, giving 
good results. 

Another important consideration is the 
size of blocking condensers used. In the 
usual Hartley oscillating circuit, the 
blocking condensers are in series with the 
grid -plate capacity, the resultant capacity 
being in shunt with the oscillating circuit. 
This shunt arrangement carries a fraction 
of the oscillating current of the main 
"tank," this fraction depending upon the 
relative sizes. It is an advantage to limit 
the current through the tube, as this ca- 
pacity does not compare in efficiency with 
the tank condenser. The power lost in 
the resistance of the distributed circuit - 
also constitutes a waste. The blocking 
condensers cannot be made too small, as 
the tubes will not oscillate. These re- 
marks apply also to the tuned plate -tuned 
grid circuit, but only the plate circuit 
carries the heavy currents. The correct 
size for blocking condensers depends, 
among other things, upon the tube used 
and the circuit constants. In the 100 -watt 
set illustrated, the size of condensers used 

This sketch shows the layout of the 
instruments on the main panel of the 

Binneweg transmitter 
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A side view of the trans- 
mitter, with extra coil to 
one side showing attach- 

ment plugs 

Read These Design and Constructional 
Hints 

By A. Binneweg, Jr. 

for blocking is .0006 mfd., this value 
being obtained from a high- voltage tapped 
block, especially made for this purpose. 
It is important in a high -power oscillator 
that the condensers should stand up under 
the relatively high voltages used. The 
grid condensers are not subjected to such 
high voltages. In this set two good mica 
condensers of double the required ca- 
pacity, connected in series, were used. 
Further details on circuit values be 
found also in the List of Parts. 

Few pay much attention to the design 
of the r.f. choke. In this set the choke, 
Li, is subjected to high voltages and was, 
accordingly, constructed with great care. 
If the choke is not considered of impor- 
tance, note the difference in output when 
a good one is replaced by another of in- 
different construction! 

A coil, due to its inductance and dis- 
tributed capacitance, will have a natural 
period similar to a wavetrap, or parallel 
circuit, in which the inductance and ca- 
pacity are connected in parallel and con- 
sidered as "lumped" in the coil and in 
the condenser. Such an arrangement has 
a high impedance with respect to the ex- 
ternal "lines," and thus effectively blocks 
r.f. currents of the frequency to which it 
is tuned. One would not, however, use an 
impedance having a high value of capacity 
for the circulating currents would be high 
and the losses quite large. A single -layer 
winding has comparatively small capacity 
and will serve for the purpose. There 
may be opinions to the contrary as to 
the use of a choke at its natural period, 
but experimenters who have worked on 
the problem recommend this procedure, 
as no better method is at present at hand. 

Winding the Choke 
To resonate such a choke to the de- 

sired frequency is not a simple matter 
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INSTEAD of describ- 
ingindetailhowtobuild 

the short -wave transmitter 
which is illustrated here, 
Mr. Binneweg, a "ham" 
well known to the amateur 
transmitting fraternity, 
has used it as the basis for 
a discussion of good de- 
sign and construction of 
transmitters in general, 
and points out the salient 
features which should be 
considered. 

For those who wish to 
duplicate Mr. Binneweg's 
construction the several 
photographs will convey 
quite satisfactorily the 
constructional features 
which make this particu- 
lar transmitter one of sim- 
ple design yet of sure, de- 
pendable long- distance 
operation. 
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with limited laboratory facilities, but the 
most convenient way is to start winding 
wire on a / -inch form and continue a 

few turns at a time until the natural 
period is obtained. This can be tested by 
placing the choke near a small auxiliary 
oscillator; a good dip of the grid -meter 
will indicate the natural frequency. The 
natural period thus found, however, will 
change somewhat when the choke is 
placed in the oscillator, the amount of 
change depending upon the factors of 
construction and constants, so that no 

The complete circuit of the s.w. 
transmitter. Note the antenna -coun- 
terpoise dimensions required for best 

operation 

exact specifications can be given. The 
choke used in the 100 -watt set operated 
effectively; it consists of about 200 turns 
of No. 30 d.c.c. wire on a / -inch bake- 
lite tube. The grid chokes, L2, L3, and 
L4. are not so important, but can be made 
similar to the plate choke. 

(Continued on page 562) 
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Constructional 
Details 

.f or r Universal Meter 
A Four- Use Instrument Indispensable to the Experimenter 

and Serviceman 

RADIO NEWS FOR DECEMBER, 19`.2 

By Blair E. Estes 

TIME and again the really 
serious experimenters and 

those who prefer to be called 
"servicemen" are confronted 
with a problem which cannot 
be solved by the use of one or 
more meters. 

It takes a considerable 
amount of time and money 
to throw together rather hap- 
hazardly a "breadboard" in- 
strument which will do the 
measurement work incident 
to diagnosing the peculiar ail- 
ments of whatever piece of 
apparatus is to be tested. 

Mr. Estes, confronted with 
such a problem, had the fore- 
sight to anticipate other sim- 
ilar problems and so designed 
as a permanent piece of lab- 
oratory apparatus the instru- 
ment described here and 
which he prefers to label "A 
Universal Meter." As he ex- 
plains, the "meter" consists of 
four parts: a vacuum tube 
voltmeter, a frequency meter, 
a tube tester, and a multi - 
range d.c. voltmeter. 

To have any one of these 
four available at a moment's 
notice undoubtedly constitutes 
a distinct advantage to the 
radio man who, in the very 
nature of things, depends 
upon such pieces of apparatus 
to aid him in his work. Think, 
then, of the genuine aid which 
is his, to have all four com- 
bined in a neat, compact as- 
sembly such as that described 
here. 

Servicemen and experimen- 
ters, alike, will do well to 
ponder over the simple applic- 
ability of Mr. Estes' "Univer- 
sal Meter" to the every -day 
problems which confront 
them. 

FVERY experimenter has cherished 
a desire for a well equipped lab - 

J oratory in which he could con- 
duct experiments and have the 

assurance of knowing that the electrical 
values he is using are somewhere near 
correct. However, most of us, due to 
limited finances, depend upon inaccurate 
instruments and guesswork for determina- 
tion of our electrical values. 

With this idea of the limitations of the 
average pocketbook in mind a "Universal 
Meter" was designed that will measure 
or can be adapted to measure practically 
all values of current and voltage used 
in radio work, as well as measuring fre- 
quency and checking the characteristics 
of vacuum tubes. 

The meter consists of four parts, 
namely: a vacuum tube voltmeter, a fre- 
quency meter, a tube tester, and a multi - 
range d. c. voltmeter. Although each 

The completely assembled Universal 
Meter in its carrying case. Note 
that the lid contains graph paper for 

jotting down one's findings 

operation is a function of the complete 
instrument, the different parts will be 
dealt with in turn in order to avoid con- 
fusion as to the various uses of the instru- 
ment. 

The instrument proper is contained in 
a carrying case with overall dimensions 
7 inches wide, 13 inches long and 5 inches 
deep. This size was not chosen for any 
particular reason except that the author 
happened to have a case of that size on 
hand. The layout for this instrument is 
not given, as any convenient layout can 
be used. A good idea as to the location 
of the various parts may be obtained 
from the photographs. 

The vacuum tube voltmeter used in 
this instrument is of the plate rectifica- 
tion type and depends for its operation 
upon the rectification which occurs in 
the plate circuit of a vacuum tube when 
the negative grid bias is increased to a 
point where the tube is working on the 
lower curved portion of the curve. The 
positive loop of an alternating current 
impressed upon the grid will cause a 
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Fig. 2 

greater increase in plate current than 
the negative loop will cause a decrease, 
and a direct current milliammeter con- 
nected in the plate circuit of the tube 
will indicate the difference between these 
two currents. As the increase of current 
is greater than the decrease, the meter 
reading will increase whenever an alter- 
nating current is applied to the grid of 
the tube. Naturally the greater the am- 
plitude of the impressed alternating cur- 
rent, the greater will be the increase in 
plate current and the result will be a 
device capable of measuring alternating 
current voltage of any frequency. This 
meter, because of its very high input 
impedance, may be connected across any 
radio or audio- frequency circuit without 
appreciably disturbing the impedance re- 
lations of that circuit. 

The meter used as an indicating device 
in this instrument is a Weston, Model 
301 0 -1 milliameter. This will give the 
vacuum tube voltmeter a range of 1 to 8 

volts, which is sufficient for all ordinary 
resonance purposes and for measuring 
audio -frequency voltages. However, for 
measuring radio -frequency amplification, 
a more sensitive arrangement such as the 
accumulative grid rectification type meter 
must be used. This is essentially a grid 
leak condenser detector and the vacuum 
tube voltmeter may be changed to this 
type by using the connections shown in 
Fig. 3. In this arrangement the meter 
readings decrease instead of increase, due 
to the effect of the accumulation of elec- 
trons on the grid of the tube which makes 

Fig. 1 

the potential of the grid negative so that 
the plate current is decreased. This is 

somewhat inconvenient and if he can 
afford it, the experimenter should use a 
0 -200 microammeter connected to the ex- 
ternal binding posts provided for this 
purpose. This meter should have its own 
bucking battery and be connected the re- 
verse of the usual connection so the meter 
reading will increase with the voltage 
applied to the grid of the tube. However, 
this 0 -200 microammeter would only be 
necessary for extremely small radio -fre- 
quency voltages. 

The first step toward the use of a 
vacuum tube voltmeter is the calibration 
of the meter from any available source 
of 60 cycle alternating current. The 
best method is to connect the input of 
the vacuum tube voltmeter to the arm 
and one side of a 400 ohm potentiometer 
which is connected across a stepdown 
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transformer delivering around. 12 or 15 

volts. The secondary of a trickle charger 
or tube rejuvenator would be satisfactory 
in this case. An a. c. voltmeter is then 
connected across the input of the vacuum 
tube voltmeter and a curve plotted by 
varying the input a. c. voltage and noting 
the plate current in microamperes. 

If no a. c. voltmeter is available, a 
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rough calibration may be made by using 
a filament lighting transformer designed 
for an a. c. receiver with voltages of 1.5, 
2.5 and S volts. This calibration can 
only be considered as approximate, as the 
voltages from the transformer will vary 
with different line voltages and loads on 
the transformer. As most readings taken 
are only for comparative purposes,- this 
should not detract any from the useful- 
ness of the instrument. 

In a radio or audio -frequency ampli- 
fier the voltage present is always in form 
of a voltage drop across an impedance or 
a resistance such as L1 or L2 in Fig. 4a 
and 4b or the resistance R in Fig. 4c. 
The input of the vacuum tube voltmeter 
is connected across points 1 and 2, mak- 
ing certain that the grid of the tube in 
the vacuum tube voltmeter is connected 
to point 1. 

When it is necessary to measure an 
alternating current voltage where there 
is a direct current voltage drop present 
as well, some means must be used to 
keep the direct current voltage drop from 
affecting the value of the direct current 
negative grid bias used with the tube of 
the vacuum tube voltmeter. Such a case 
would be where it was desired to mea- 
sure the alternating current voltage across 
a loud speaker or a choke coil. If the re- 
sistance of the windings was 600 ohms 
and there was a plate current of 20 milli- 
amperes there would be a direct current 
voltage drop of 12 volts across the wind- 
ings, which would put an additional nega- 
tive bias of 12 volts on the grid of the 
tube in the vacuum tube voltmeter. As 
this voltage would affect the calibration 
of the instrument, it is necessary to use 
a condenser of about 1 mfd capacity in 
series with the grid of the tube as shown 
in Fig. 4d. This condenser will keep the 
direct current from the grid of the tube 
and will allow the alternating current 
voltage to be impressed upon the tube. 
In this case it is necessary to use a grid 
leak to keep the negative potential upon 
the grid of the tube at a constant value. 
This connection has the disadvantage that 
the calibration changes with frequency 
because of the change in reactance of the 
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condenser with frequency. However, if 
a.large condenser of about 1 mfd capacity 
is used, the change in calibration will 
not be great. 

A Federal four pole double throw anti - 
capacity switch is provided for discon- 
necting the meter from the circuit, except 
when a reading is being taken. This 
switch also serves the purpose of con - 
necting the meter to the shunt and multi- 
plier arrangement for direct current meas- 
urements. Two of the springs of the 
anti -capacity switch are bent as shown in 
Fig. 2, so that when the switch is in 
position for connecting the meter in the 
plate circuit of the vacuum tube volt- 
meter it will be necessary to hold the 
switch in to obtain a reading. 

The apparatus used in the vacuum tube 
voltmeter consists of a UX tube socket 
built into the panel, a 20 ohm rheostat, 
R. which regulates the filament voltage 
and a 200 ohm potentiometer, R2, across 
the filament battery which provides a fine 
regulation of C bias voltage. By means 
of the push buttons S3 and S4, the grid 
and filament voltages may be read by 
plugging in on the proper voltage range 
and pushing the correct button. Of 
course it is necessary for the anti- capac- 
ity switch to be on the d. c. side to obtain 
these readings. By means of these push 
buttons it is comparatively easy to ad- 
just the grid and filament to the volt- 
ages at which the tube voltmeter was 
calibrated, thus maintaining accuracy in 
the calibration of the meter. The tube 
used with this vacuum tube voltmeter is 
a UX 201A with 90 volts on the plate 
and 13% volts negative grid bias. 

These voltages allow a plate current of 
approximately .08 milliamperes to flow. 
In order to use the full scale of the meter, 
a bucking battery is used to balance out 
this plate current. It consists of a 1% 
volt flash light cell and a variable resist- 
ance to adjust the value of the current. 
In order to obtain a fine adjustment of 
this current two resistances are used. 
One is a fixed, metalized resistance. R4, 
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to reduce 
value and 
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Fig. 5 

the current to the approximate 
the other is a 1,000 ohm rheo- 
in series with it to obtain a 
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final adjustment. The battery is con- 
nected to the anti -capacity switch in such 
a manner that the bucking battery is 
disconnected whenever the switch is in 
the d. c. or neutral position. An extra 
switch, S2, is used to disconnect the buck- 
ing battery whenever the meter is being 
used as a tube tester. 

The Meter and Its Uses 
The first operation in the use of the 

meter is to adjust the indicating meter 
to the zero position by means of the 
bucking battery. The input of the meter 
is shorted by placing a piece of / inch 
brass rod the length of a grid leak in 
the grid clips which are connected to 
posts 1 and 2 of the vacuum tube volt- 
meter. (If the blocking condenser is to 
be used it is only necessary to put a 2 
megohm grid leak in the clips.) This 
should be done each time file meter is 
adjusted as the milliammeter can be 
readily damaged if the tube voltmeter is 
operated without a negative bias on the 
grid of the tube. The anti -capacity 
switch is put in the d. c. position and the 
grid and filament voltages checked by 
means of the push buttons. The same 
voltage at which the meter was calibrated 
should always be used. Keep the switch 
for the bucking battery in the off position. 

The lever of the anti- capacity switch 
is now gently pushed into the a. c. posi- 
tion. If the meter starts swinging rapidly 
to the other side of the scale, release the 
lever and it will spring back into the 
neutral position. Check the battery con- 
nections and voltages and try the lever 
again. When the connections and volt- 
ages are correct there will be about 80 
microamperes of current indicated on the 
meter. The variable resistor for adjust- 
ing the value of the bucking battery is 
put in the off position and the switch 
for the bucking battery turned on. Ad- 
just the variable resistor until there is 
no current indicating on the meter. 

The meter is now ready to measure 
voltage. The anti -capacity switch is left 
in the neutral position and the input 
terminals of the vacuum tube voltmeter 

(Continued on page 554) 

Football Broadcast Schedules for 1929 
November 9- 

Army vs. University of Illinois: WEAF 
Harvard vs. Michigan: WJZ 
Northwestern vs. Ohio State: WABC, W2XE, WMAL, WHK, WKBW, 

KMBC, WKRC. KOIL, WADC, WSPD, WCAU, WCAO, WISN, 
KFPY, KVI, KLZ 

November 16- 
Yale vs. Princeton: WEAF 
Notre Dame vs. University of Southern California: WABC, W2XE, 

WKBW, WEAN, WNAC, KMBC, WKRC, KOIL, WADC, WSPD, 
WISN, WGHP, KDYL, KFPY, KVI, KLZ 

November 23- 
Ohio State University vs. Illinois: WJZ 
Harvard vs. Yale: WEAF, WABC, W2XE, WMAL, WHK, WKBW, 

KMBC, WKRC, KOIL, WADC, WSPD, WCAU, WCAO, WISN, 
WKPY, KVI, KLZ 

November 28- 
University of Pennsylvania vs. Cornell: WABC, W2XE, WMAL, 

WEAN, WNAC, KMBC, WKRC, KOIL, WADC, WSPD, WCAU, 
WGHP, KDYL, WKPY, KVI, KLZ 

November 30- 
Dartmouth vs. Navy: WJZ 
Army vs. Notre Dame: WEAF, WABC, W2XE, WMAL, WHK, 

WNAC, KMBC, WKRC, KOIL, WADC, WSPD, WCAU, WCAO, 
KDYL, WKPY, KVI, KLZ 

December 7- 
Georgia Tech. vs. University of Georgia: WJZ 

December 14- 
Carnegie Tech. vs. University of Southern California: WABC, W2XE, 

WKBW, WEAN, WNAC, KMBC. WKRC, KOIL, WADC, WSPD, 
WISE. WGHP, KDYL, KFPY, KVI, KLZ 

December 28- 
Army vs. Stanford: WEAF, WABC, W2XE, WMAL, WHK, WKBW, 

KMBC, WKRC, BOIL, WADC, WSPD, WCAU, WCAO, WISN, 
KDPY, KVI, KLZ 

WEAN, WNAC, 
WGHP, KDYL, 

WMAL, WHK, 
WCAU, WCAO, 

WEAN, WNAC, 
WGHP, KDYL, 

\VIIK, WKBW, 
W CAO, WISN, 

WKBW, WEAN, 
WISN, WGHP, 

WMAL, WHK, 
WCAU, WCAO, 

WEAN, WNAC, 
WGHP, KDYL, 
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A top view of the stripped chassis 

Low Filament Consumption Is a Feature of the 

Second Small -Boat Receiver 
By W. Thomson Lees, Managing Editor, and Edward W. Wilby, Associate Editor 

ON board the Floating Laboratory, 
the week -end following Labor 
Day taught us some interesting 
things. We had set out from 

Sheepshead Bay on Saturday afternoon 
for a short run, out to sea. The weather 
was fair, but there was a feeling of damp- 
ness that presaged fog. Sure enough, 
when land had receded into the distance, 
visibility ahead began to be poor. 

We had the receiver tuned in to a strong 
local station's program. Deciding to do a 
little fishing, we shut down the engine and 
drifted. In the course of the next hour, 
the fog thickened to such an extent that 
it was impossible to see more than some 
twenty feet on any side of the boat. 
Still our only concern was to be on the 
alert for any other craft which might be 
heading too close to us for comfort. 

Out of the fog came the muffled sound 
of a motor. Our pilot immediately 
reached for our Klaxon horn button -and 
the horn failed to respond. Lung -power 
provided sufficient warning whistles, so 
that the approaching motorboat was 
warned of our proximity, and meanwhile 
our pilot discovered that the storage bat- 
tery was too run -down to operate the 
horn. With the battery run down, start- 
ing the engine was something of a job; 
and, after having drifted for almost two 
hours, we had only a very general idea of 
our position. 

It was then that we had particular need 

for the direction -finding qualities of the 
boat receiver. Turning it on, we were 
able to get only the weakest whisper from 
even the most powerful local, on the 
antenna; and no recognizable signal 
whatever, on the loop. Measuring the 
filament voltage, it was found to be less 
than four volts (instead of six) although 
the generator appeared to be recharging 

IN the first experimental 
receiver, described last 

month, we used heater -type 
a.c. tubes. Results obtained 
from that model left little 
to be desired. 

However, there is a large 
field, among small -boat 
owners, for a receiver 
which imposes practically 
no extra load on the storage 
battery. This second model, 
with its total filament cur- 
rent of less than one and 
one -half amperes, is the 
answer to that demand. 

the storage battery at a five ampere rate. 
At the moment, the important thing 

was to find our way back. The compass, 
of course, was indispensable; without it, 
there was no way of knowing in which 
direction to head. Even with it, since we 
had no means of knowing how far we had 
drifted, it was a case of heading very 
cautiously in the general direction of 
home. Fortunately, the fog lifted a bit, 
and we picked up our mooring without 
mishap. 

Back at anchor, we proceeded to look 
for the cause of the battery failure. With 
the engine running at full speed, the 
charging rate was five amperes; at normal 
cruising speed it was only from two to 
three amperes. Assuming that the boat 
would normally be operated in much the 
same way as we had been operating it, 
there would be comparatively long 
periods when the engine would not be 
operating; especially at night. Roughly, 
then, more than half the time the battery 
would not be receiving any charge to 
make up for whatever drain was imposed 
upon it by receiver, running and riding 
lights, and cabin lights. To all practical 
intents, then, the battery was receiving 
an average charge of approximately 1 

ampere -hours for each hour the boat was 
in use. This, obviously, was nowhere 
near enough, when the radio receiver and 
amplifier tubes alone required 4% am- 
peres. 
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To almost every problem of this kind 
there is more than one solution. There is 
usually an ideal solution, which may or 
may not be practical, and there are vari- 
ous possible compromises. In this case, 
the ideal solution would be to provide a 
sufficiently high charging rate from the 
generator. In many cases, that can 

readily be done; but to do 
so on the Floating Labo- 
ratory would have in- 
volved installing a new 
generator. 

We had to accept con- 
ditions as they were. 
Moreover, we had to rec- 
ognize that hundreds of 
boat owners would en- 

counter similar condi- 
tions. The thing to 
do; then, was to lay 
aside the first experi- 
mental model for the 
moment, and to de- 
sign another receiver 
specifically to meet 
these conditions. 

The experimental model of this second 
small -boat receiver has now reached the 
stage where it has been submitted to 
home laboratory tests. We are showing 
several views of the assembled chassis in 
the accompanying illustrations, and giv- 
ing, also, a brief description of the circuit 
details. Total filament current demand, 
incidentally, is less than 1/ amperes. 
As this is being written, we are making 
certain refinements, dictated by actual 
experience, and for that reason are with- 
holding the final circuit diagram. 

In the home laboratory, this receiver 
performed quite up to expectations; but 
previous experience had shown us that 
there is a big difference between a fixed 
location with a good antenna, and a 26- 
foot cruiser with a handkerchief -size 
aerial system. The exigencies of editing 
a magazine, plus a run of bad weather, 
gave us only one opportunity for a test 
on board. That test, however, was so 
successful that we want to say a word 
about it. 

Intended for operation on 180 volts B 
battery, we found that our. B supply had 
dwindled -due to the fact that one of 
our 45 -volt layerbuilts on board had been 

Above -Rear view of the second boat 
receiver, with two of the shield cans 

removed 

At the left -A sketch showing how 
the loop, for directional reception, is 
located for convenient operation by 

the pilot 

Below -Top view 
of the "works" of 
the compact, light- 
weight receiver 
(now in the lab- 

oratory stage of de- 
velopment) for 
motor -boat or au- 

tomobile use 
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A view of the underside of the sub - 
panel of the second boat receiver; 
showing the ganged tuning condenser, 
audio transformer, amperites, and 
trimmer condensers. Both front and 
sub -panels are of duraluminum. Be- 
low is a view of Ambrose Lightship, 
one of the many coastal beacon stations 

installed where bilge -water got in its 
deadly work. That left us 135 volts 
available. The boat's storage battery was 
so run down that, when we came aboard 
on Columbus Day, the engine had to be 
cranked by hand. Both of these things 
were annoying; but they were exactly the 
kind of thing that would be "run of mine 
stuff" for the average small -boat owner. 
The larger boat, of course, would have 
greater battery and charging facilities, 
and the first experimental boat receiver 
would have been fine and dandy; but 
here, with both A and B supply 'way 
down, that particular receiver would 
have been nothing but an ornament. 

On this particular occasion, there was 
no sign of fog. On the contrary, there 
was a constantly freshening breeze. We 
headed out into the open ocean, intend- 
ing to combine business with pleasure by 
doing some deep -sea fishing. To make 
things even more interesting, the engine 
was behaving badly, it was getting 
rougher by the minute. and we were a 

4 

At the right -Look- 
ing downward over 
the front panel. Note 
the meter, for aid in 
direction -finding 

work 

little bit dubious 
about imposing any 
additional load on 
the storage battery, 
under the circum- 
stances. Nothing 
venture, nothing 
have -so we hooked 
up the new set. Be- 
ing old campaigners, 
we were quite ready 
to meet disappoint- 
ment. 

Instead -just as 
though it were trying to make up for 
the disappointments of low B supply, 
depleted A supply, and weather that 
made 
beam 
ceiver 

our little cruiser stand on her 
ends every little while -the re- 
worked like a charm. All the 

nearby locals came in 
nicely. And this, mind 
you, with a run -down 
A battery, and with 
only 135 volts, instead 
of 180 volts, of B sup- 
ply. 

It so happened that 
practically every sta- 
tion in the country was 
telling a breathless 
world the details of the 
fourth game of the 
baseball world series. 
Unquestionably, Gra- 
ham McNamee had 
many thousands of lis- 

teners; but we found ourselves wondering 
whether he had, anywhere, an audience 
that could compare with our little group. 

The wind had been steadily increasing. 
We had intended to do some fishing; but 
the sea was kicking up to a point where 
our helmsman had all he could do to head 
her into it. We were some two hours 
and more from shore. Bait or no bait, it 
was obvious that there was no possi- 
bility of dropping an anchor and fishing. 
As a matter of fact, the mere job of 
turning around, in the sea that was run- 
ning, assumed the proportions of a major 
feat. McNamee, all unconscious of this. 
was telling about the Cubs having an 8 
to 0 lead over the Athletics. Meanwhile, 
we were trying to figure out a way to turn 
around without turning over. 

The circuit? Oh, yes -pending some 
minor refinements, here it is. And it 
doesn't have to make any apologies to its 

(Continued on page 577) 
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How the converter looks 
when it is completely built. 
All the parts are readily ob- 
tainable and from the infor- 
mation presented easily as- 

sembled 
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Connection of an adapter 
plug to the binding posts 
permits connection of the 
converter to the detector 
socket of the J. R. G. five - 
tube receiver previously de- 

scribed 

The Junior RADIO Guild 
How to Build a Short-Wave Converter 

and How to Use It 

THE Junior Radio l Guild is an organiza- 
tion which makes avail- 
able to boys "from 4 to 
40" the opportunity to 
equip themselves with a 
knowledge of radio. 

The Junior Radio Guild 
furnishes to its members 
pamphlet lessons which 
tell in simple, understand- 
able language the prac- 
tical fundamentals of ra- 
dio. The first course, con- 
sisting of five lessons, in- 
cludes not only an exposi- 
tion of principles, but tells 
how to build, unit by unit, 
a complete five -tube re- 
ceiver with short -wave 
converter. Future lesson 
series will tell how to 
build other types of re- 
ceivers. Elsewhere in this 
issue is a description of 
the Guild, and an enroll- 
ment blank, for those who 
wish to become members. 

THE four lessons of the Junior 
Radio Guild Radio Instruction 
Course which have been previously 
published in the pages of this mag- 

azine describe step by step the construc- 
tion of a complete five -tube broadcast re- 
ceiver. This receiver, when completed, is 
capable of tuning in broadcast stations 
operating on wavelengths which have been 
set aside by the Federal Radio Commis- 
sion in Washington, D. C., for this sort of 
work. There is still another classification 
of stations which broadcast music and 
speech for entertainment purposes and 
these operate on what are known as the 
short waves; that is, the wavelength ad- 
justment of this latter group of stations 
is very much lower than the lowest wave- 
length station in the broadcast group. 

With the broadcast receiver which we 
have already built, 
it is not readily 
possible to tune to 
these short -wave 
stations unless we 
provide some 
means for substi- 
tuting other coils 
and condensers 
which are particu- 
larly adapted for 
this sort of work. 
There is, however, 
a way in which we 
can make use of 
part of the broad- 
cast receiver and 
with the building 
of a separate unit 
listen in on the 
very interesting 

programs which are being transmitted 
over the short -wave broadcast stations. 
We need not disturb even one piece of 
apparatus which has already been wired 
into our broadcast receiver. All that is 
necessary to accomplish the task is to 
build what is called a "short -wave con- 
verter unit." Such a unit consists of a 
tuning system having coils and variable 
condensers which are specially designed 
to tune in stations on these short wave- 
lengths. By means of a socket plug 
which is connected to this converter. con- 
nection is made from it to the audio chan- 
nel of the broadcast receiver by first re- 
moving the detector tube from the socket 
in the broadcast receiver and plugging in 

Fig. 1 -Only one tube, a detector, is 
used in ,the short -wave converter 

whose circuit is shown below 
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its place this special socket plug. In this 
way, we cut out the front part of the 
broadcast receiver ; that is, the two -stage 
radio- frequency amplifier and detector 
circuit, and in its place use merely the 
short -wave detector unit which comprises 
the converter. What we have, then, is a 
simple short -wave detector circuit fol- 
lowed by two stages of audio -frequency 
amplification. 

Reception Over Great Distances 
Possible on Short Waves 

Providing we go this far, here is what 
you can do with the short -wave receiver. 
First, you can tune to the broadcast pro- 
grams which are regularly transmitted 
simultaneously with what we might call 
the long wavelength programs, from such 
stations as KDKA in Pittsburgh, owned 
and operated by the Westinghouse Elec. 
& Mfg. Company; WGY in Schenectady, 
owned and operated by the General Elec- 
tric Company; WLW in Cincinnati, owned 
and operated by the Crosley Radio Cor- 
poration, and 2XE, a short -wave broad- 
cast station at Richmond Hill, N. Y., one 
of the chain of the Columbia Broadcasting 
System. There are countless other short- 
wave broadcast stations which will bring 
to you music, speech and other forms of 
entertainment similar to that received on 
the regular broadcast re- 
ceiver. A surprising thing, 
though, is that much greater 
distances are covered by such 
short -wave transmitters, re- 
sulting in reception from sta- 
tions sometimes 2,000 and 
3,000 miles away, a feat that 
is not ordinarily the case with 
the regular broadcast receiver. 

Then, too, you can listen 
in on the television signals 
which are now being sent out 
by a number of short -wave 
broadcast stations, in partic- 
ular that of the Jenkins Tele- 
vision Laboratories in Wash- 
ington, D. C., and the De- 
Forest Television System, lo- 
cated in Jersey City. Added 
to this are countless thou- 
sands of short -wave trans- 
mitters which are operated 
by the "amateurs," a group 
of radio enthusiasts who are 
forever experimenting with 
various forms of transmitters and receivers 
and who maintain regular communication 
between their own stations and stations 
sometimes situated half -way around the 
globe. If you have been following the 
articles by Lieut. Wm. H. Wenstrom 
which have been published in the past 
few issues of RADIO NEWS, undoubtedly 
you are already familiar with the great 
distances which are covered by these ex- 
ceedingly small low- powered transmitters. 
It is not at all unusual to be able to sit at 
your receiver, located perhaps in the 
northeastern part of the United States, 
and listen to the code signals being trans- 
mitted to you by some fellow amateur in 
South Africa, Australia, New Zealand or 
some other equally distant place on the 
earth. This, of course, only sketchily 
outlines to you the vast possibilities of 
short -wave transmission and reception, 
and to be in on it, you need only to con- 
struct the short -wave adapter which is 
described here. 

THE lure of short -wave l reception -the, ability. 
to listen in on signals be- 
ing _transmitted from sta- 
tiöns situated sometimes 
half 'way round the globe 
-that's the kind of stuff 
that makes the blood tingle, 
for novice and oldtimer 
alike. 

This, the fifth in the se- 
ries of Junior Radio Guild 
lessons, tells you in plain, 
simple language how to 
build a "converter" which 
changes your five -tube 
broadcast receiver built 
from the preceding lessons 
into one of the finest short- 
wave receivers you can 
construct. 
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the circuit. Compare it with the photo- 
graph showing the actual layout of these 
parts on the baseboard. The condenser at 
the left side of the panel is the main 
tuning condenser, and depending on what- 
ever tuning coil is inserted in the coil 
base, it will tune to the short -wave sta- 
tions which fall within the band covered 
by this coil and condenser combination. 
If it is desired to listen to a short -wave 
station which is either higher or lower in 
wavelength than those covered by this 
band, then it will be necessary to remove 
that particular coil and insert in its place 
either a larger or smaller one. (Three 
different sizes of coils are supplied in the 
kit used.) For instance, if it is desired 
to listen to a station whose wavelength is 
between 17 and 31 meters, then it will be 
necessary to use the 20 -meter coil, the 
smallest of the three. On the other hand, 
if you wish to listen to a short -wave sta- 
tion whose .wavelength is somewhere be- 
tween 30 and 60 meters, then it will be 
necessary to use the 40 -meter coil, the 
second largest, or if you wish to listen to 
a short -wave station whose wavelength 
lies between 50 and 110 meters, then it 
will be necessary to employ the 80 -meter 
coil, the largest of the three. By means of 
plug pins which are fastened to all three 
of the coils, it is merely necessary in 

changing from one coil to an- 
other to remove one coil 
from the coil socket and in- 
sert that one which is desired 
for use. 

By means of the binding 
posts with which this con- 
verter is supplied, it may be 
used separately as a short- 
wave tuner, or if a suitable 
socket plug is connected to 
it, it may be connected in 
place of the regular detector 
tube which is in the regular 
broadcast receiver, thus add- 
ing to it a two -stage audio 
amplifier by which the vol- 
ume of the received signals 
is greatly amplified. Of 
course, it is not necessary 
that the converter is used 
only with the five -tube re- 
ceiver previously described in 
the past Junior Radio Guild 
lessons. It is so constructed 
that it will work with any 

type of radio receiver which has a regular 
detector tube in it. 

Fig. 3 -This gives you the picture 
wiring diagram of the Junior Radio 
Guild short -wave converter. If you 
cannot wire the converter with the 
aid of the circuit shown in Fig. 1, then 

the picture diagram will help 

Building the Short -Wave 
Converter 

There are many types of receivers and 
converters which may be used, but the 
one described here is the simplest form 
that can be built. The circuit employed 
in the short -wave adapter uses only one 
tube, and that as a detector. To it are 
connected such pieces of apparatus as the 
tuning coil, tuning condenser, grid leak 
and radio -frequency choke coil. A glance 
at Fig. 1 will show to you the features of 

Fig. 2 -For connecting the converter 
to the detector socket of the five -tube 
receiver make a plug adapter such as 

that shown here 

Constructional Hints 
To construct the short -wave converter, 

first obtain all of the parts which are 
listed in the parts list. Take the panel and 
temporarily place in position the tuning 

(Continued on page 579) 
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The Radio Forum 
4 Meeting Place for Experimenter, Serviceman 

and Short-Wave Enthusiast 

The Experimenter 
Television 

Among the many ideas for improving 
present -day television is one from Mr. 
Harald Ostvold of St. Paul, Minn. For 
those having a twelve -inch scanning disc 
and its associated motor the following is 
a method of efficiently controlling the 
motor speed. First cut from a rubber 
inner tube a disc of about 2% inches in 
diameter. Place this between 2 -inch di- 
ameter washers or flanges on a hub that 
will fit the shaft of the motor. Mount 

FRICTION DISC 

W 

------- -- - :: SCANNING DISC 

-` --- - NEON TUBE 

MOTOR. 

,GUIDE / RACK 

-NEON 
>< TUBE 

o 

..-/TABLE 

SWITCH 

0 SPEAKER 
POSTS 

SET 
OUTPUT 

RESISTANCE 
5000 TO 10.000 OHMS 

Fig. 1 

the motor on a frame sliding between 
guides in such a manner that the rubber 
disc is at right angles against the back of 
the scanning disc and about three inches 
from the center of the disc center, as 
shown in Fig. 1. 

The manner in using this idea is to 
tune in the television station and adjust 
the speed of the motor by sliding the 
supporting rack out from the center line 
until the picture is synchronized. It is 
very easy to hold a picture in frame with 
a little experience. The disc may chatter 
a little as the motor starts, but this will 
automatically stop once the desired 
speed is reached. Fig. 1 shows the re- 
lation in position between the motor rack 
and the synchronizing disc. 

The neon glow tube is connected to the 
output of the amplifier. In a number of 
cases the operator of the television re- 
ceiver wishes to change from the picture 
to loud speaker for announcements. This 
is easily accomplished with the use of a 
throw -over switch also shown in Fig. 1. 

The receiver should be adjusted for 
good reception on the speaker which will 
result in good clean -cut pictures. For the 
experimenter, who has not as yet had the 
pleasure of receiving television pictures, 
it may be well to say here that the pic- 
tures will be received in black with a 
pinkish background. The intensity of the 
picture will to some extent be dependent 
on the "C" bias applied to the grid of the 
output power tube. When tuning in on a 
television signal, first only black and pink 
dots will appear, later the picture itself 
will replace the dots. When the scanning 
disc of the receiver is in synchronism 
with the transmitter, if by any chance 
the picture is upside down, it is merely 
necessary to reverse the face of the scan- 
ning disc or in other words turn it inside 
out. 

Musical Pillow 
There is a steadily increasing demand 

for radio and phonograph music in hotels, 
hospitals, pullman and ordinary day 
coaches. Those of us who have had the 
consolation of head phones during an 
illness or a sleepless night, can speak 
mightily of the power of radio to help a 
person forget their troubles. 

In hospital wards, a loud speaker is ob- 
jectionable, because, of course, of some 
wanting radio music and others too sick 
both bodily and at mind to be bothered 
with any interfering element. In some of 
the newer hospitals radio equipment has 
been installed with provision for head 
phones at each of the beds. This, how- 
ever, in a number of cases is objec- 
tionable, as the head band is uncomfort- 
able, interfering with sleep; and if by 

If you would keep your storage bat- 
tery in tip -top position, make a fre- 
quency measurement of the specific 
gravity of the electrolyte and when 
necessary add pure distilled water so 
that the level of the electrolyte is 
about one -quarter of an inch above the 

top of the plates 

chance one does doze off, the head 
set may slip off and jab one in the 
eye. During a recent illness Mr. L. 
Fenner of Chicago, Ill., solved the above 
problems with a very neat device called 
a musical pillow. To make such a pillow 
the experimenter should obtain a very 
soft pillow as well as two rubber bath 
sponges, with either square or rounded 
corners. These sponges may be pur- 
chased in a number of stores at 10c each. 
Soft rubber bath sponges measure about 
5 x 3 x 1% inches. A pair of sponges 
should be placed side by side, making a 
pillow 6 x 5 inches. With shears, cut out 
a half -inch rectangular notch through the 

SOFT 
SPONGE 

RUBBER 
EARPHONE 

Fig. 2 

center of the sponge pillow, making a 
hole for the music to come through. An 
inverted headphone is now placed over this 
hole and an outline made for the circular 
hole to be cut in which the headphone is 
placed. Usually a cut one -half inch deep 
is all that is required, as only the hard 
rubber cap of the headphone is buried in 
the sponge pillow. Cord or ribbon, using 
a hairpin for a needle, will finish the job 
in holding the two sponges firmly together 
side by side (Fig. 2). The constructor is 
now ready to lift the top of the pillow slip 
and insert the sponge pillow, making room 
for it among the feathers. 

Ohm's Law and Calculations 
Ohm's law is an electrical formula con- 

cerned with three factors always present 
in a direct current circuit, namely: resist- 
ance, measured in ohms; electrical pres- 
sure, measured in volts; and current, 
measured in amperes. 

The relation between these factors in 
any direct current circuit is expressed in 
any one otf the following three methods: 
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(1) E (volts) - I (current) X R 
(resistance) 

(2) I (current) 

(3) 

E (volts) 

R (resistance) 

E (volts) 
R (resistance) 

I (current) 

It will be seen from these three methods 
of expression, writes Mr. D. A. Brown 
of Marion, Ohio, that Ohm's law permits 
the finding of one unknown factor when 
the other two are known. One of the 
common problems in the use of resistance 
banks used in power units is to find the 
current through a resistor at a given po- 
tential. For example, a resistor of fifty 
ohms is placed in a circuit with a poten- 
tial drop of 100 volts across it. To find 
the current in this circuit we choose the 
second formula: 

E I-- 
R 

Solving the equation, the resulting answer 
is two amperes. 

In tapping a 
hole to obtain a 
thread, fasten 
the work to be 
tapped in a vice 
rather than hold 
it in your hand. 
In this way, you 
can be sure that 
your work will 

be accurate 

Many resistors on the market are rated 
for both current carrying capacity and 
watts. Watts in direct current work is 
the product of the potential drop across 
the resistor and the current flowing 
through it. 

The formula is W (watts) -E (volts) 
X I (amperes). As the Ohm's law, there 
are three possible arrangements of the 
above formula: 

W-EXI 
W E-- 
I 

W I-- 
E 

Another and more useful formula by 
which the watts dissipated in a current 
may be calculated is as follows: W 
(watts) - I2 (current) X R (resistance). 

By using these axioms of direct -current 
practice, it is possible for the experi- 
menter to learn all of the conditions in 
a power supply circuit. 

Referring to the new 24 type a. c. 
screen grid tube -Mr. Allen B. Dumont, 
Chief Engineer of the DeForest Radio 
Company, Jersey City, N. J., says: 
'`When the screen grid vacuum tube was 
first introduced, great plans were made 
for its amplification possibilities. These 
plans are being, in a large measure, borne 
out. Briefly, while it is possible to ob- 
tain very high amplification with the 
screen grid tube, the last stages of the 
tuned radio frequency amplifier have a 
tendency to draw grid current, resulting 
in broad tuning and modulation of the 
carrier wave. That is to say, that some 
stations will modulate the carrier wave 
of a weaker station, resulting in station 
interference. 

Now the high amplification of the 
Screen Grid Tube is due to reduction of 
the grid to plate capacity in the tube to 
a very small part of the value in the 
former three element tube. This feature 
makes it possible and practical to design 
a tube which in itself has a high ampli- 
fication factor. In the case of the type 
24 tube, this amplification factor is 420. 
It would be possible to obtain a high 
amplification factor in the ordinary three 
element tube also, but it would be of 
small value since the circuits would oscil- 
late with such a high gain. 

The Screen Grid Tube as originally 
conceived and as presented to the public, 
in practically all the a. c. Screen Grid 
tubes today, have the following ratings: 

Filament 2/ volts 
Control grid 1% volts 
Screen grid plus 75 volts 
Plate 180 volts 
When its investigation was undertaken, 

it was soon found that when operating 
at the foregoing ratings, the grid- com- 
menced to draw current anywhere be- 
tween / and i volt. The point at which 
this tube draws grid current is very 
similar to that at which the 27 or Heater 
Type a. c. tube starts to draw grid cur- 
rent. However, due to the much lower 
bias employed on the screen grid tube, a 
much smaller voltage swing will start the 
grid current. For instance, a 27 type 
tube operating with 2/ volts on the fila- 
ment, and -13/ volts on the grid and 
180 volts on the plate, would not start 
to draw grid current until the grid volt- 
age had changed from -13/ to -1 volt. 
The screen grid tube, on the other hand, 

LOOPS OF TAPE (3) 
START ,FOR SUPPORT.`., FINISH 

i - ' - - : 

TAW.; w.w. "WQw4Q'e 
,ibirivero, . M 1 
SMALL DISCS OF CORDS FASTEN 

SEMI -HARD RUBBER. CROSSING 

(2) 
WIRES. 

Fig. 3 

could only go from -1/ to -1 volt when 
it would start to draw grid current. It is 
due to this fact that, when great ampli- 
fication is obtained, the last stages of the 
radio frequency amplification are likely 
to draw grid current, broadening the 
tuning. 
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In charging a storage battery espe- 
cially so from a d.c. source, always 
disconnect the d.c. line plug before 
removing the battery clips from the 
battery, otherwise you will "pull" an 
arc which, if any acid fumes are pres- 
ent, might cause a slight explosion 

With these points in mind the serious 
minded experimenter will therefore re- 
quire a tube similar to the new DeForest 
424 a. c. Screen Grid Tube whose char- 
acteristics are: 

Filament 2/ volts 
Control grid 3 volts 
Screen grid plus 90 volts 
Plate 180 volts 
At the new voltages, the characteristics 

of this tube -the amplification constant, 
plate resistance, mutual conductance, 
plate current and control grid current - 
are eventually the same as in the old 
rating. The raising of the Screen Grid 
voltage compensates for the additional 
control grid voltage. The advantage of 
the change is in the fact that an addition- 
al 1% volt grid swing is obtained. With 
the new rating, the grid voltage can 
change from -3 to -1, instead of from 
-1% to -1 volt, before the tube draws 
grid current. 

Compact -Net Antenna 
There are undoubtedly many of us who 

have often wished for an antenna which, 
when completed, would look like a set of 
bed springs. Some hesitancy is very likely 
due because of the sturdy construction 
necessary in the supporting masts. Mr. 
D. A. Meeks of Green Forest, Ark., has 
designed such an antenna which may be 
mounted flat against a wall, ceiling or in 
the roof of a motor car, thus eliminating 
the usual unsightly appearance of an out- 
door antenna as well as the hazard of 
falling masts. Mr. Meeks' antenna, Fig. 
3, has the efficiency of a very large loop, 
the wires crossing nearly at right angles 
have very little effect in the tuning quali- 
ties of the antenna, and permit a wide 
spacing of the wires within a small area. 
The complete antenna consists only of a 
loop of wire, small discs of hard rubber 
and loops of insulating material for holding 
the antenna in place. Practical dimen- 
sions of the antenna suitable for broad- 
cast receptions are 6 to 8 ft. in length and 
8 to 16 inches in width. This size of an- 
tenna would require about 100 ft. of wire 
for construction. The designer of this 
antenna writes that he has found it un- 
equalled in efficiency by any other type 
of antenna occupying the same amount of 
space. 
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An Inexpensive A.C. -D.C. 
Tester 

Realizing that a number of the "boys" 
who are just starting in the service busi- 
ness have not the means to purchase 
high -priced testing outfits, which they 
need to make accurate and quick tests of 
sets and power units, Mr. William H. 
Kleinberger of Philadelphia, Pa., has de- 
signed a testing unit which permits the 
serviceman to locate 95 per cent. of the 
trouble in sets and power units quickly 
and the tester to be described can be 
made at a very rea- 
sonable cost as well 
as simple in con- 
struction. 

The unit consists 
of only two meters, 
the first being of the 
high resistance type 
having a three -scale 
range with a read- 
ing of 0 -8, 0 -60 and 
0 -250 volts d.c. The 
second meter is also 
of the three -scale 
range, having a 
reading of 0 -4, 0 -8 
and 0 -150 volts a.c. 
The meters are 
mounted on a panel 
of hard rubber, 7 
inches by 10 inches 
by YS of an inch. 
Two holes were cut 
in the rubber panel, 
2% inches in diam- 
eter to accommo- 
date the Jewell me- 
eter, to accommo- 
the panel mounting type. Directly be- 
low the meters two /s -inch holes were 
drilled for the single circuit short jacks. 
Eby binding posts are mounted on the 

The Serviceman 
cuit meter first. From the negative of 
meter to the negative of binding post, 
from 8 volts on meter to 8 volts on 
binding post, the same with the 60 -volt 
terminal as well as the 250 -volt terminal. 
A second wire starts on the 250 -volt ter- 
minal of the meter and is connected in se- 
ries with the 250,000 -ohm resistance R, Fig. 
1, and terminates at its own binding post. 
It might be well here to explain the need 
for this 250,000 -ohm resistor. The meter 
in itself provides a reading of 250 volts, 
but by the simple application of Ohm's 
law, we find that the above- mentioned 

as used in the 227 and 224, the four - 
prong type similar to the well -known 
201A type, and the third one, the 13V199. 

For making tests on transformers, coils 
and condensers, a "C" battery is used in 
conjunction with the 8 -volt scale, and will 
be found extremely valuable. There is 
not much to say for the a.c. meter, other 
than what has already been said for the 
d.c. meter. The low- voltage taps may of 
course be used for filament readings, and 
the 150 -volt scale for line voltage. This 
is extremely important in some localities 
where the line voltage is variable any- 

where from 90 to 
130 volts. 
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front panel also and may be placed 
symmetrically to suit the constructor's 
taste. Under -panel wiring, using braidite 
hook -up wire, made a finished -appearing 
outfit. The negative lead from both 
meters is common, so only one wire 
needs to be used from the negative on 
the meters to the negative binding post. 
Let us run the leads on the d.c. cir- 

The binding post arrangement on the 
front of the panel of Mr. Kleinberg- 
er's tester provides an easy method 
of testing batteries, transformers, 

chokes, etc. 

resistor in series with the meter permits 
a full scale reading of 750 volts, allowing 
the serviceman to test a power pack of 
the 210 or 250 type. Of course, a va- 
riable resistance could be used, but it 
would be necessary to have a calibration 
chart run up for each individual position 
that the variable resistance is used. We 
are now finished with the wiring of the 
binding posts on the d.c. portion of the 
testing outfit. 

Next is the single- circuit jack, which is 
inserted in the negative and 8 -volt post 
of the meter. This jack will be found 
very handy for providing exact filament 
voltage readings to each of the tubes of 
the serviced receiver. This is easily ac- 
complished by making up a cable and an at- 
tachment plug, Fig. 2. The attachment plug 
is a socket of a burnt -out tube and then 
soldering leads from the filament prongs 
of this tube socket in connecting the leads 
to a phone plug. The test is performed 
by simply removing the tube from its 
socket, inserting the attachment plug and 
inserting the plug in either the a.c. or d.c. 
single- circuit jack. Only three different 
types of sockets are required for present - 
day tubes, namely, five -prong type such 

The serviceman 
can expect lots of 
trouble in the a.c. 
set where surges are 
very great. Tubes 
are said to be no 
good because they 
burn out, trans- 
formers also go 
west, being designed 
for 110 volts and 
operated consider- 
ably over their rated 
value. Numerous 
noises, usually re- 
ferred to as inter- 
ference, are due to 
line surges. The 
conscientious ser- 
viceman will readily 
build up his clientele 
by installing auto- 
matic voltage regu- 
lators in districts 
where line voltage 
surges occur. In 

making the leads used for testing, I would 
suggest using plain rubber -covered stranded 
wire, either 14 or 16 gauge. The points or 
probes are fashioned from No. 8 gauge 

Fig. 2 

solid copper wire from lengths of / to 2 
inches long. To these are soldered the 
stranded leads and taped, but when testing 
over 100 volts, remember the fingers are 
apt to be tender, so hold the test leads on 
the taped portions. A more elaborate 
testing unit may be constructed by using 
a d.c. milliammeter along with the two 
meters of our tester, but for the sake of 
economy and portability, it was decided 
in my case to use only the two referred 
to above. 
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A Super- Regenerative S.W. 
Receiver 

In the United States the average broad- 
cast listener who owns and operates 
short -wave receiver uses it more as a 
novelty and does not rely on it for his 
reception. This is not so in Australia, 
where the only reliable source of obtain- 
ing American broadcasting is by making 
use of the short -wave receiver. Mr. E. O. 
Kelly of Adelaide, South Australia, enjoys 
the American brand of music from Ameri- 
can transmitters. So let us repeat just 
what he has written of his latest short- 
wave receiver. "I have built a short -. 
wave receiver which, as far as I know, has 
not been attempted . before, and which 
brings to the fore again my much - 
maligned favorite -`Super- Regeneration.' 

"For the last four years on and off I 
have been experimenting with supers, so 
can claim to have some idea of their ec- 
centricities and here is the story. 

"The receiver itself is fully screened, 
being entirely enclosed in a brass cabi- 
net, with the screen -grid circuit isolated 
from the rest of the receiver. The ar- 
rangement of components afford a sym- 
metrical panel layout. The arrangement 
as shown in diagram being similar to that 
of the set I have at present. One point 
about the screen -grid circuit is the use of 
a midget condenser for tuning. This is, 
I think, a compromise be- 
tween the untuned grid cir- 
cuit and the using of a large 
condenser for 
tuning. The 
midget, whilst 
making for com- 
pactness, does 
not detract in 
any way from 
the efficiency of 
the circuit, as 
tuning is uncrit- 
ical. The unor- 
thodox detector 
circuit undoubt- 

On Short Waves 
the amplification of two audio stages. 

"The last circuit to be treated, the 
super- regenerative, is one that has been 
proved. You will no doubt recall that it 
was a receiver employing just such a S. R. 
oscillator that took first prize in a corn- 
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ing at beginning of grid coil; it finishes at 
end of reaction coil. 

"There is some overlap in wavelength, 
but as soon as I get sufficient stations to 
calibrate the .receiver I will get the coils 
to a nicety. 
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petition held by RADIO NEWS some time 
ago. I have tried every S. R. circuit I 
could lay hands on, but where this par- 
ticular oscillator scores is in stability. A 
point that I notice, however, is that while 
the plate takes about 35 volts on broad- 

cast waves, on short waves 90 
vblts seem to improve the oscilla- 
tion control of detection circuit. 

"As far as I can judge, the only 
components requiring mention 
are the detector valve and S. R. 

The Right Way 
So that you may know the true volt- 
age output of a B power supply device 
measure it at the conditions under 
which it will be used. In other words, 
connect the receiver to the power 
unit, turn both on and then measure 
the voltage output at the various taps 

edly requires a word of explanation. The 
reason for adopting this circuit was the 
advantage of smoother reaction control it 
held over the orthodox arrangement -the 
reaction being practically identical with 
the movement of the grid condenser. 
With the orthodox arrangement, reaction 
is more or less located as the one spot, 
irrespective of wavelength. With the or- 
dinary short waver, this would probably 
not be a disadvantage; the smooth ap- 
proach to the critical point is, however, 
more apparent with the super. 

"The audio circuit is conventional with 
the exception of the valve, which is a 
pentode, whose design permits practically 

oscillator valve. The former may be a 
low- impedance valve and the latter a 
general- purpose tube. A general -purpose 
valve will, however, oscillate on lower 
wavelengths (around 
15 meters) better 
than the power 
valve, the plate 
voltage being identi- 
cal. A semi -power 
valve in the S. R. 
stage alters the fre- 
quency at which this 
oscillates and makes 
the very slight hiss 
in the speaker even 
less noticeable. 

"The plate coil of 
screen -grid is wound 
between turns of 
grid and reaction 
coils of detector 
circuit, that is start- 

"The tuning of the receiver is simple 
and there are several different ways of 
getting a station. The best method, prob- 
ably, is to turn off the super rheo., get 
the carrier wave in the usual way, bring to 
maximum intensity by means of midget 
condenser. Then turn super rheo. on. 
when all trace of carrier will disappear 
and the station will come in at full 
strength after slight adjustments. It's 
like magic, turning on the super rheo.. 
after the usual trouble of resolving a 
carrier, and there is no such thing as - 

a squeal. A matter of note is that the 
reaction condenser, instead of `going over' 
to the critical point, `comes back' to it; 
that is, it operates on the 'other side' of 
oscillation. 

"The performance of the receiver has 
been most pleasing. For the last three 
Wednesdays KGO has been brought in on 
an Atwater Kent speaker (same type as 

(Continued on page 573) 

The Wrong Way 
When measuring the out- 
put of a voltage supply de- 
vice by means of a volt - 
meter, the voltage reading 
is apt to be higher than 
that obtained under actual 
operating conditions. There- 
fore, the test is not a true 
indication of the output 
characteristics of the unit 
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The Trade Announces: 
New Equipment and Manufacturing Trends 

.4 Connector Plug of the National 
Company 

As a companion unit to the much used 
screen -grid grip, the National Company 
of Malden, Mass., have developed a 
semi -soft rubber connector plug, as shown 
in Fig. 1. This handy article will appeal 
to the experimenter as well as the set 

Fig. 1 

manufacturer as an inexpensive and ex- 
ceedingly effective method of connecting 
a chassis or dynamic speaker field to the 
power pack, etc. The receptacle fits a 
standard tube socket of either the four - 
or five -prong type. 

Crosley A.C. Screen -Grid 
Monotrad 

The Monotrad, the first a.c. screen -grid 
receiving unit of the Crosley Radio Cor- 
poration. is the announcement received 
from Cincinnati. Ohio. Figs. 2A and 2B. 

The Monotrad makes use of the new 
Crosley triple -range control device de- 
signed to produce greater sensitivity on 

Fig. 2B 

Completely shielded gang condenser and 
illuminated dial, carbon type volume con- 
trol regulating amplification, a Mershon 
condenser in the filter system and a metal 
chassis enclosed in a decorative metal 
cabinet for use either as a table model or 
with the addition of legs becomes an at- 
tractive end table. 

A 245 Power Transformer 
A power transformer for use in con- 

junction with two 245 power tubes is the 
announcement of the Dongan Elec. Mfg. 
Co. of Detroit, Mich. (Fig. 3). The trans- 

Fig. 2A 

distant stations and better quality on 
nearby stations. The necessary tube equip- 
ment consists of two a.c. screen -grid tubes 
for the radio -frequency stages, two heater 
type 27 tubes. one to act as a power 
detector. the other as a first -stage resist- 
ance- coupled audio; two 245 tubes in the 
power push -pull stage and a 280 full - 
wave rectifier in the "B" unit. The Mon - 
otrad employs the patented neutrodyne 
circuit and the mechanical features are: 

Fig. 3 

former is provided with two secondaries of 
350 volts each. having a current capacity 
cf 125 mils. as well as low- voltage second- 
aries of 5 volts 2 amperes, center -tapped 
for the 280 full -wave rectifier, a 2/ 
volt center -tapped for the 245 in the 
push -pull and 2/ volts 10% amperes 
center -tapped for the heater type tubes in 
the radio receiver proper. The trans- 
former is housed in a crystallined finished 
steel shielding box. Extra heavily insu- 
lated leads are provided, insulated from 
the shielding can by rubber eyelets. 

* 

The Amperite Corporation. formerly 
known as The Radiall Company, is now 
located in new and larger quarters at 561 
Broadway. New York City. 

The executive offices of the Radio Ser- 
vice Managers Association are now lo- 
cated at 1400 Broadway, New York Cite. 
where examinations for servicemen and 
service managers are held daily between 
the hours of 9 A. M. and .1 P. M., exclu- 
sive of Saturdays. 

InSuline's Lightning Arrester and 
Selectuner 

The Electrostatic lightning arrester an- 
nounced by the Insuline Corporation of 
America provides protection against light- 
ning and static charges as well as acting 
as a double fuse protection for the radio 
receiver (Fig. 4). It employs the usual high 
resistance leak from aerial to ground, offer- 

Fig. 4 

ing the very high resistance to weak radio 
currents and low resistance to powerful 
static and lightning discharges. Hence, 
the high potential currents pass easily to 
the ground. whereas the radio currents. 
being of low potential. pass into the set. 
Static shield, which is a distinctive feature 
of this arrester. is placed over the ground 
terminal and is so shaped that it shields 
the set connection from the electrostatic 
field set up across the aerial and ground 
connections by the high- frequency atmos- 
pheric electricity. Excessive static is thus 
passed by to ground. preventing direct 
sparking between the antenna and set 
terminals. Choke coil and condenser are 
also incorporated in the arrester, being 
connected between the antenna and sec- 
ond terminals. The constants of the coil 
and condenser have such values that they 
permit the radio currents to pass into a 
set unobstructed. yet offer a very high 
impedance to the static discharges of high 
frequency. Furthermore. according to 
Mr. Alex G. Heller. designer of the unit, 
the additional loading effect produced by 
the choke coil and condenser tends to 
make the antenna system more efficient. 
resulting in increased sensitivity and 
volume. 

A second unit is anonunced by the In- 
suline Corporation of America in the Se- 
lectuner. An inexpensive device that ma- 
terially aids in cutting through interfering 
local stations and tunes out conflicting 
distant stations and at the same time re- 
ducing static. The elementary engineer- 
ing principle employed in the design of 
the Selectuner is that a tuned circuit will 
offer infinite impedance to currents of 
frequency at which it resonates, and will 
pass all others with little or no attention. 

(Continued on page 544) 
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Radio Inspectors $2000 to $4500 
a Year. 

Radio Operators $90 to $200 a month 
(board free). 

Broadcast Operators $1800 to $4800 
a Year. 

Radio Repair Mechanics $1800 to $4000 
a Year. 

filone v these 
BIG MONEY 

Rf11)I0 
SAY "Good Bye" to long hours and low -paid work. Pick 

yourself a big -money job in Radio! Hundreds of 
men just like you earn from $2,000 to $25,000 a year in this 
giant world -wide industry ... It's the livest money- making 
business of today! 

The Whole World is Calling for Trained Radio Men 
Broadcasting stations and manufacturers all over the coun- 
try are eagerly seeking trained men ... Thousands of ships 
require experienced operators ... and now comes nation- 
wide radio telegraph service, telephony, television, photo- 
radiograms ! ... Thousands of opportunities like this are 
waiting for you. 

Easy to Learn at Home With This Magnificent 
Laboratory Outfit 

There's no need for you to know a thing about Radio. The 
Radio Corporation of America sponsors this marvelous, 
simplified home -training course ... by means of which 
you, too, can now prepare for success in every phase of 
Radio ...You learn by actual experience with the remark- 
able outlay of apparatus given with this course ... learn 
how to solve every Radio problem . .. such as repairing, 
installing and servicing fine sets. That's why you, too, can 
easily have the confidence and ability to hold a big- money- 
Radio job. 
Only Course Backed by Radio Corporation of America 
The progress of Radio is measured by the accomplishments 
of the great engineers in the huge research laboratories of 
the Radio Corporation of America. This gigantic organi- 
zation sets the standards for the entire industry ... and 
sponsors every lesson in the course. That's why graduates 
of this school are always posted in newest up -to -the- minute 
developments in Radio. That's why they are always in big 
demand. 

RADIO INSTITUTE OF AMERICA 

JOB S many 
do it n 

9 months 
FREE BOOS SHOWS HOW! 

Money Back if Not Satisfied 

This marvelous home -laboratory training practically in- 
sures your success by preparing you thoroughly in every 
phase of Radio manufacturing, servicing, broadcasting, 
photoradiograms, television and airplane radio equipment. 
As a student you will receive an agreement signed by the 
president of this school assuring you of complete satisfac- 
tion upon completion of your training -or your money 
will be instantly refunded. 

Read This Free Book 

The young men in Radio today will be the industrial leaders of tomor- 
row . .. that's what happened in the automobile business ...in aviation 
...and in every other essentialindustry...Get in on the ground floor and 
climb with this tremendous industry( 
Free ... everything you want to know about Radio ... 50 fascinating 
pages ... each one packed with pictures and descriptions about the brilliant 
opportunities in this fast - growing profes- 
sion. See for yourself why R.I. A. training 
has placed thousands of men in well paid 
positions -usually fr'om 3 to 10 days after 
graduation. Mail this coupon now and re- 
ceive your Free Book. 

RADIO INSTITUTE of AMERICA, 
Dept. Ex -12, 326 Broadway, New York, N. Y. 

Gentlemen: Please send me your FREE 50 -page book which 
illustrates the brilliant opportunities in Radio and describes your 
laboratory- method of instruction at home. 

Name 

Address 
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A Chassis by Bosch 
In Fig. 5 is shown the chassis of the 

new screen -grid Bosch radio receiver. 
Several features predominate in this new 
chassis, the screen -grid tubes and con- 
densers are completely isolated; three a.c. 

Fig. 5 

screen -grid tubes in the radio -frequency 
circuit; a heater type tube as a power 
detector; two 245 tubes in push -pull ar- 
rangement in the output stage and knife - 
edge selectivity, due to the correct engi- 
neering design of the coils, condensers, 
type and size of shielding. 

A Broadcast by Amplion 
A new microphone is the result of the 

efforts of the engineers of the Amplion 
Corp. of America to produce a unit unaf- 
fected by weather and usage (Fig. 6A). The 
metal diaphragm and carbon buttons have 
been eliminated by the use of a narrow 
molded bakelite channel across the face 
of the microphone, at each end of which 
is a carbon electrode, the in- between sec- 
tion being filled by a special imported 
granulated carbon, held in place by a 
very thin rubber membrane. The micro- 
phone for maximum operation requires 
about 25 volts d.c. and having an internal 
resistance of 500 ohms, it passes a current 
of only 60 mils., making possible an ex- 

Fig. 6A 

tremely high sensitivity. Sounds, ac- 
cording to the Amplion engineers, pro- 
duced at average voice amplitude can be 
heard as far away as 60 feet. 

To operate in conjunction with the mi- 
crophone is the Amplion microphone input 
amplifier (Fig. 6B). It consists of one stage 

Fig. 6B 

of audio amplification, bringing the energy 
level up to a value equal to a phonograph 
pick -up. Simplicity of design has been 
carefully worked out so that only three 
controls are necessary. One for regu- 
lating the voltage, regardless of the fluc- 
tuations on the 110 -volt, 60 -cycle supply 
line from which the unit is operated. The 
second control regulates the amount of 
current that is passed through the micro- 
phone, making it possible for the control 
operator to adjust the pick -up microphone 
to any degree of sensitivity. The third 
control is so that any adjustment of vol- 
ume can be realized from the amplifier, 
regardless of the sensitivity adjustment. 

Fig. 6C 

Suitable for the new high quality, large 
volume amplifier, is the Amplion Giant 
Dynamic Unit (Fig. 6C). Its distinct and 
unique features lie in the fact that a double 
sound chamber is employed, so that both 
the low and high frequencies are produced 
off the same diaphragm. 

* * 

Among the new chassis for the coming 
season is the Premier Electric Company's 
(Chicago, Ill.) offering of five a.c. models 
and one battery model. The model shown 
in Figs. 7A and 7B employs three stages of 
tuned radio frequency, detector and first 
stage of audio, using the 227 heater type 
tube, a push -pull stage employing the new 
245 power tubes. A full -wave 280 rectifier 
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tube is used in the power pack. The 
chassis is of an all -metal construction, 
being one hundred per cent. shielded, and 
the subpanel is formed from two heavy 
metal panels on which are mounted all 

Fig. 7A 

associated apparatus, including the two 
gang condensers which are cradled ih a 
patented mounting, eliminating shipping 
shocks and jars. The selector control, ac- 
cording to the manufacturer, is single 

Fig. 7B 

control, illuminated, employing a drive 
with only two working parts, eliminating 
entirely back -lashing, slipping or jamming. 
Mershon condenser is used in the "B" 
eliminator filter circuit. 

Rola Wins Over Lektophone in 
Court of Appeals 

The Circuit Court of Appeals for the 
ninth circuit has affirmed the decision of 
the United States District Court for the 
northern district of California, southern 
division, which was to the effect that the 
Rola Company did not infringe the pat- 
ents of the Lektophone Corporation in 
the design and construction of their 
speaker. 

In the lower court the Lektophone Cor- 
poration of New Jersey sued Rola for in- 
fringement on Hopkins' patents No 
1271527 (claims 29 and 30) and No. 
1271529 (claims 1 to 3). 

In affirming this decision the Circuit 
Court of Appeals, while not actually de- 
claring the above patents invalid, have in- 
terpreted the above claims to be of such 
limited scope both with respect to di- 
mensions and materials used as to render 
them of only secondary importance in the 
art_ 
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"AN AMAZING 
IMPROVEMENT 

545 

IN RECEPTION FROM YOUR 

PRESENT RADIO RECEIVER« 

WITH NEW EVEREADY RAYTHEON 

4- PILLAR TUBES 
THE inevitable jolts and jars 
of shipment and handling can't 
budge the elements in an 
Eveready Raytheon Tube by 
as much as a thousandth of an 
inch. Their accurate spacing, 
which assures maximum per- 
formance, is immune to these 
common hazards. 

4- PILLAR TUBES 
Showing the exclusive, patented Eveready 
Raytheon 4- Pillar construction. Notice the 
sturdy four -cornered glass stem, the four 
rigid supports, and the stiff mica sheet 

bracing the top. 

The 4- Pillar construction, 
which gives Eveready Ray- 
theon Tubes their remarkable 
strength, is patented and ex- 
clusive. With no other tube 
can you get all its advantages. 
If you examine the illustration 
at the bottom of this page, you 
will see the superiority of this 
construction. 

This is especially important 
in receiving tubes which have 
large and heavy elements - 
tubes such as the 224 screen 
grid, the 280 rectifier, and 
power tubes used for push - 
pull audio amplification, re- 
quiring perfectly uniform 
characteristics. 

People everywhere, using 
Eveready Raytheons in their 
receivers, report increased dis- 
tance, more power, better tone 
and quicker action. To get the 
most from your receiver, put a 
new Eveready Raytheon in 

Trade -marks 

each socket. Your dealer has 
them in all types -including 
the famous. B -H tube for "B" 
power units. 

NATIONAL CARBON CO., Inc. 
General Offices: New York, N. Y. 

Branches: Chicago Kansas City 
New York San Francisco 

Unit of 
Union Carbide 

and Carbon 
Corporation 

4- PILLAR SCREEN GRID 
Eveready Raytheon Screen Grid Tube, 
ER 224. The weight of the four large ele- 
ments in this type of tube makes the ex- 
clusive Eveready Raytheon 4- Pillar con- 

struction vitally important. 
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New Ss.M Custom 
Receiver esigns 

Shatter All Records 

Now the setbuilder can, in truth, have every basic advantage of a receiver built to the latest design from standard parts -and yet, combined with it, all the con- venience of factory -built sets, and all the cabinet beauty of the finest furniture. 
The 707 Table -Model Shielding Cabinet, shown above, houses either the new 722 Band -Selector Seven or the 735 Round -the -World Six -or its battery- operated coun- terpart, the 735DC. The 707 is beautifully finished in crystalline brown with gold panel on the removable top. Price is only $7.75. For those who prefer full console cabinets, there are three splendid designs made especially to fit perfectly any of the S -M receivers described in this section. For description of these, see advertisement of I. A. Lund Corporation, page 550. 

I 

I 

' 

I 

I 

THEY'RE here -new 1930 designs by S -M which show results far exceeding -no matter how you measure them -the best obtainable last year. That was to be expected -every fan knows that the latest S -M design is always the finest performer to be had in the price class. But this year caps the climax of all S -M engineering history -for the new designs of this year exhibit, in addition to this far better performance, a tremendous new feature: perfect convenience of opera- tion. That includes not only all- electric operation, with built -in power supply, but straight single -dial control -with no verniers. By the use of the newly developed series of shielded r. f. coils there is attained a degree of selectivity never before achieved even with multiple controls or verniers. One control now takes care of all tuning, another gives absolute control of volume -and the only other control is an off -on switch! 

Smooth Unfailing Power From S -M Units 
The setbuilder looking for a power 

supply that will not fail and will supply 
smooth current finds his desires satisfied in S -M power units. Built with that care that makes S -M a stamp of quality wher- ever found, designed to meet all the re- quirements of superlative service, S -M units naturally lead the field. 

To turn the last stage of your receiver 
into a power stagé using a 210 or 250 tube through the use of an adapter fur- nished with the wired unit, the 675ABC Power Supply will furnish 425, 135, 90, 22 and variable 22 -90 B voltage to receiver, with C voltage, and A power at 1.5 volts, 4 amperes; 2.25 volts, 4 amperes -also 7.5 volts for the power 0 0 

Silver -Marshall, Inc. 
6405 West 65th Street, Chicago, U. S. A. 

.Please send me, free, the new fall S -M 
Catalog; also sample copy of the Radiobuilder. 

For enclosed in stamps, send me the following .... 50c Next 12 issues of The Radiobuilder 
. 81.00 Next 25 issues of The Radiobuilder 
S-M DATA SHEETS as follows, at 2c each: 

....No. 3. 730, 731, 732 Short -Wave Sets ....No. 4. 255, 256, etc., Audio Transformers ....No. 5. 720 Screen Grid Six Receiver ....No. 6. 740 ' Coast -to- Coast" Screen Grid Four ....No. 7. 675ABC High- Voltage Power Supply ....No. 8. 710 Sargent -Rayment Seven ....No. 9. 678PD Phonograph -Radio Amplifies ....No. 12. 669 Power Unit ....No. 14. 722 Band -Selector Seven ....No. 15. 735 Round -the -World Six ....No. 16. 712 Tuner (Development from the Sargent -Rayment) ....No. 17. 677 Power Amplifier for use with 712 

Name 

tube filament. Operates from any 105 to 120 volt 50-60 cycle a. c. socket. Tube required: 1 -'81. Price, wired, in handsome case 3 -j by 54" by 17 ", less tubes, $37.80. Component parts total $32.97, 
Splendidly equipped to handle the new '45 and '24, and '27 and '26 tubes as well, the 669 Unit will 

supply current to sets having up to 10 tubes. Fixed B 
voltages of 67, 180, and 220 volts at 100 m. a., C 
voltages and A power at 1.5 volts, 4 amperes; 2.25 
volts, 3 amperes; 2.25 volts, 6 amperes. Handling as it does all modern tubes, the 669 will be your logical 
choice for power supply. Tube required: 1 -'80. 
Operates from any 105-120 volt 50.60 cycle a. c. light 
socket. Price, wired, in handsome crackle -finish case 
13" by 3%" by 5%6", less tube, $28.30. Component 
parts total $23.08. 

Over 3,000 Authorized S -M Service Stations cover the United States and Canada: 
Many are profiting handsomely! Write us for the address of the nearest one if you wish 
a custom-built set: setbuilders ivrite us regarding a franchise in your territory. 

"THE RADIOBUILDER" for July gave advance details of the S-M receivers 
shown on these pages -"THE RADIOBUILDER" has the news on S-M laboratory 
developments first. Hints on operating and building are in every issue -use the coupon! 

SILVER- MARSHALL, Inc. 
6405 West 65th St., Chicago, U. S. A. 
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Finest S--I Tone Quality 
in Light- Socket 

Amplifiers and Dynamic 
Speakers 

S -M 690 For Big Volume 
Filling a long felt want because of its ability to cover large 

groups of people, both indoors and out, the 690 super -power 
all- electric amplifier is unique in its low- frequency amplification 
with negligible value of a. c. hum, attained without suppressing 
bass notes. At the same time, all the high- frequencies so necessary 
to perfect speech articulation are preserved- faithful reproduc- 
tion throughout. 

Simple to install and simple to operate; perfect control of 
volume; quick and easy switching to radio, phonograph, or voice. 
Three stages -two of them push -pull, the last using '50 tubes - 
give an output of about 15 watts -sufficient to operate 160 mag- 
netic or 16 dynamic speakers. The amplifier is mounted on a 
crystalline black panel, and parts are protected by a metal case. 
The S -M 690, at $147.00 net, has come to be the standard of value 
for 250 -push -pull amplifiers. Tubes required: 1 -'27, 2 -'26, 
2 -'50, 2 -'81. The 69025, similar but for 25 cycles, 
$172.00, less tubes. 691, at same price as 690, is for record 
pickup only, but has adjustable bass response. 

S -M 679 -a Powerful 250 - 
Tube Amplifier at a New 

Low Price 
Genuine S -M Clough -system 

two -stage amplification, up to 
the full power -capacity of a '50 
tube, is now available at much 
reduced cost in the 679 ampli- 
fier. Will operate directly from 
detector output of any standard 
radio set or phonograph pickup, 
reaching up to 2000 people in- 
doors, or 500 outdoors. Tubes 
required: 1 -'26, 1 -'50, 2 -'81. 
Price, completely wired, less 
tubes, $62.50. 

678PD Phonograph or Radio Amplifier 
S-M 678PD phonograph or radio two -stage amplifier, though not 

quite so powerful, will supply full power to one or two dynamic 
speakers, furnishing also to one of them the field exciting current. 
Tubes required: 1 -'26, 1 -'81, 1 -'50. Completely wired, less tubes, 
$47.40 net; component parts total $39.00. 

Several of our co- operat- 
ing distributors, whose an- 
nouncements directly fol- 
low, join us in presenting a 
descriptive summary of 
many of the outstanding 
values to be found in the 
new S -M line. 

SILVER - MARSHALL, INC. 
6405 W. 65th Street Chicago, U.S.A. 

S -M Speakers Kill That "Drummy Tone" 
Powerful reproduction with rich, vibrant, life -like tone 

quality, crystal -clear in both "highs" and "lows" -that is 
what you will get from S -M dynamic speakers. Practically 
no hum may be found in the S -M 850 (a.c.), where a 300 
volt center -tapped transformer, with an '80 tube, converts 
a. c. to d. c. of the proper voltage, filtered by a condenser 
and the speaker field winding. The result is a smooth flow 
of filtered d. c. and obviates all necessity for a bucking 
coil, such a coil being prone 
to weaken low notes also. 

Both speakers are equipped 
with a universal output trans- 
former, with taps allowing 
them to be fed from push -pull 
or single audio amplifiers, 
using 171A, 210, 245, or 250 
type tubes. These unique fea- 
tures render the S -M speakers, 
while not low- priced, by far 
the best buy for the set - 
builder seeking the finest 
possible quality. 

S -M 850 (a.c.) requiring one 
'80 tube, is only $35.10, with 
mounting base, less tube. 

851 (d. c.) less base and 
power supply (requires 90- 
120 volts d. c.), $29.10. 

i 

These Beautiful Consoles are Ready to House 
Your New S -M Receiver 

Full description will be found on page 550, as given by the I. A. Lund 
Corporation, one of America's leading radio furniture manufacturers, with 
whom arrangements have been made to supply these beautiful cabinets, 
each one perfectly adapted to house any of the new S -M receivers -722, 
735, 735DC, or 712 (with 677 amplifier). Ask your regular supplier about 
them. 
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Allied Radio Corporation is proud 
to present, in conjunction with Silver - 
Marshall, an all- electric set which, 
built from standard parts, will far 
exceed in actual performance any 
receiver or kit ever before available 
at any comparable price -and yet 
which embodies at the same time 
every important feature of conven- 
ience now obtainable in the best fac- 
tory -built receivers. No engineers in 
the world know better how to bring 
out the full potentialities of the mar- 
velous new 224 -type a. c. screen -grid 
tubes than do the S -M laboratories. 
Into the 722 they have built three of 
these '24 tubes -two in r. f. stages and 
one as a power detector -five times as 
good in detection as the best heater 
tubes having no screen grid. There are in all four tuned cir- cuits operated by the single illuminated drum dial (with no verniers); the first two form a band selector which delivers into the first r. f. tube only the signal to which the receiver 
is tuned -its tone purity preserved by a flat -top curve, but with skirts dropping off almost vertically- evidenced by the startling suddenness with which the volume from a strong 
local station drops off to zero as the tuning dial is turned 
slightly. 

The decidedly higher amplification obtained in the screen. 

Screen-Grid Power 
Detection in New S -M 

Band -Selector Seven 
grid power detector makes it possible 
to use, in the first audio stage, a resis- 
tance coupler of extremely uniform 
frequency characteristic, and this 
stage, feeding into the push -pull out- 
put stage (using two '45 type tubes) 
provides marvelously perfect tone 
fidelity. 

While the S -M 851 is exactly suited 
to this receiver, any other high -in- 
ductance 90 -120 volt d. c. speaker of 
modern type may be used as well; 
speaker field excitation is provided 
from the receiver itself. Tubes re- 
quired are: 3 -'24, 1 -'27, 2 -'45, 
1 -'80. Although the ABC power 
unit is built in and forms an integral 
part of the S -M 722, the complete 
assembly measures only 18% x 9% ", and the cost is scarcely higher than that of the famous S -M 720 and 720AC screen -grid sixes of last year which required 

separate power supply. 
Completely wired, less tubes and cabinet, Allied Radio 

Corporation offers the S -M 722 at $74.75 net to the trade. 
Our own specially packed parts, following exactly the pub- 
lished list of parts used by Silver- Marshall in building this receiver, total only $52.90 net. 

The beautiful S -M 707 table cabinet, in brown and gold 
crackle- finish, as described in their advertisement on page 
546, we heartily recommend at $7.75 net. 

The All- Electric Short -Wave Receiver 
In the 735 "Round -the -World Six ", Western Radio Manufacturing Co. and the Silver -Marshall laboratories present the superlative short-wave receiver -an all- electric screen -grid set covering the bands from 16.6 to 200 meters -and bringing in stations anywhere in that range, in a way that will be a revelation to users of any previously available short-wave receiver. 
The first a. c. short -wave receiver on the American market, the 735 is easily first in performance as well. Newly- designed plug -in coils, a regen- erative power detector, a screen -grid r. f. stage, a typically excellent S -M audio amplifier, built -in power unit -all these combine with other features 

to present astounding quality in a remarkably inexpensive and flexible receiver. 
The addition of two extra coils (131P and 131Q, costing together only $1.65) cover the broadcast bands, and make the 735 an all -wave receiver. 

S -M 735- bringing with it all the thrills of short-wave reception -costs, 
less tubes and cabinet but completely wired, only $64.90. Our own specially packed parts, following exactly the published list of parts used by Silver - Marshall, total only $44.90 net. Tubes required: 1 -'24, 2 -'27, 2 -'45, 
1 -'80. 

735DC, for battery use, price $44.80, less tubes and cabinet. Tubes required 
1 -'22, 4 -'12A. Specially packed parts, $26.80. Either 735 or 735DC fits perfectly the 707 cabinet mentioned above. 

Headquarters for the New S -M 712 Tuner and S -M 677 Amplifier 

Allied Radio Corporation 
Wholesale Radio Distributors 

711 West Lake Street Chicago, Ill. 

Clip the Coupon for Our New Catalog 
Allied Radio Corporation 
711 W. Lake Street, 
Dept.R,N: 12 
Chicago, Illinois. 

Please send at once your new FREE catalog listing S-M parts 
and kits as well as many other highest-quality radio products 
Name 

l 
Address 

' Town and State ® ® ® ® ® mamma= 
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www.americanradiohistory.com


RADIO NEWS FOR DECEMBER, 1929 549 

SM 

Band -Selector, All - 
Electric, Single -Control 

Silver -Marshall engineers, working in 
the finely equipped new S -M laboratory, 
tell us that they have produced a tuner 
even more selective than the amazingly 
selective Sargent -Rayment 710 -one that 
tests several times as sensitive, and is 
moreover all- electric in operation and 
strictly single- control. New shielded 
coils, developed by intensive research, 
are the big factor in the elimination of 
the stage verniers of the 710. 

Uses band -selector tuning , between 
the antenna and the first of the three 
screen -grid radio frequency stages (a - 

total of five circuits). The 712 not only has selectivity far outclassing 
anything hitherto obtainable, but the brilliant high notes are marvel- 
ously preserved by the band filter in a manner absolutely impossible 
without it. 

Such sensitivity requires far more perfect shielding than ever before 
necessary, and this has been so perfected that long distance reception 
is possible with only a short indoor antenna -yet when that antenna 
is removed a dead silence results. 

A tuner only, the 712 will feed properly into any power amplifier, 
but the 677 Amplifier, supplying the only two voltages required by the 
receiver -180 -B and 2% -a. c. -is particularly recommended. 

The 712 is supplied ready for use in a metal shielding cabinet 16% 
inches wide, 9 inches deep, and 7% inches high. The symmetrical 
grouping of controls is placed 9% inches from the left, as the 712 will 
usually be mounted in a console and center placing is therefore not 
necessary. Requires one '227 and three '224 type tubes. Component 
parts total $40.90. Price, as described, wired, in cabinet less tubes, 
$64.90. 

W. C. Braun Co., Official Wholesale Distributors, Offer 

Super- Selectivity- in 
The New S -M 712 

Better Than The Sargent - Rayment ! 

Fourteen Points 
on the 712 

1. Band-Selector Tuning 
2. All- Electric Operation 
3. Strictly Single Control -No 

Verniers 
4. Three States Screen -Grid Am- 

plification 
5. Many Times as Sensitive as the 

Sargent -Rayment 
6. Selectivity with Simplicity 
7. Power Detection 
8. Built of Standard Parts 

9. Gives the Thrills of Distance 
10. Most Complete Shielding Ever Attempted 
11. Uses New Shielded S -M Coils 
12. Five Tuned Circuits 
13. Convenience Plus 
14. Built by Silver -Marshall 

RAPID SERVICE ON ALL S -M PARTS 
A complete stock of all receivers and parts illustrated on these 

pages, together with all parts of the receivers, is on hand ready for 
immediate shipment to fill dealers' requirements anywhere. Our 
central location and proximity to the S -M factories enables us to 
render exceptional service. Write on your letterhead or use the 
coupon below for a free copy of our catalog, and learn about our 
successful dealer plans. 

Official Wholesale Distributors of S -101 Products 
An Ideal Amplifier For 

the 712! 
That truly superb distortionless amplifi- 

cation, retaining both high and low notes 
to attain the tone that has helped make S -M 
famous, is here found better than ever 
before, and at a cost remarkably small. Par- 
ticularly adapted to the 712, the S -M 677 
is ideal wherever an output of up to 4% 
watts, with top -notch tone quality, is 
required. A special input binding post pro- 
vides an unusually high ratio, resulting in 
ideal amplification of phonograph input. ® 

RN-12 
W. C. BRAUN CO. 

561 W. Randolph St., Chicago. 
Dear Sirs: I am not receiving the W. C. Braun Co. Catalog 

regularly. Please put my name on your mailing list of set - 
builders and dealers, giving me the prices and information 
on S -M parts and other merchandise. My letterhead is 
attached. 

Name 

St. & No. 

State City 

S -M 677 Amplifier 

Clough- system audio amplification 
throughout -the first stage using a 227 
tube, and a push -pull second stage using 
S -M transformers in connection with 245 
tubes -gives this 677 Amplifier its powerful 
undistorted amplification. The power sup- 
ply, using a 280, provides ample ABC cur- 
rent iiot only for the amplifier but also 180 
volts B and 2%2' volts A- sufficient for the 
S -M 712 or any tuner requiring like voltages. 
Tubes required: 1 -'27, 2 -'45, 1-'80. Com- 
ponent parts total $43.40. Price, wired, 
complete less tubes, $58.50 Net. (Same for 
25 cycles $72.50.) 

im! adiíol 
561 W. Randolph St. 

11.L1NOIS 
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New England Mills Company 
851-53"55 WASHINGTON BLVD. CHICAGO USA. 
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Officially Recommended for S -M 
Receivers by Silver-Marshall 

The Best in Radio - 
(Left) -This beautiful lowboy cabinet is pro- 

vided with genuine walnut veneer top and side 
panels, and front side panels of high -lighted, 
fiddle -back mahogany, all beautifully and har- 
moniously finished. Overall, 38M" high, 24M" 

wide, and 153A" 
deep; set compart- 
ment, 9" by 19 M" 

12M" deep, 
speaker compart- 
ment, 12" by 21" 
by 12M" deep. No. 
211SM Cabinet, 
$18, net. 

The Best in Cabinets- 
(Right) -Top and sides of genuine walnut 

plywood, front side panels of walnut with Car- 
pathian elm overlays, and other like overlays on 
the five -ply "V" matched African walnut sliding 
doors, contribute to the surpassing beauty of this 
highboy. Overall 
50%" high, 27M" 
wide, and 16M" 
deep; speaker com- 
partment, 12" by 
23" by 133/" deep; 
set compartment, 
9" by 23" by 133/" 
deep. No. 217SM 
Cabinet, price, 
$30.00 net. 

CI\ 
(Center) -For combination phonograph and radio use, this walnut cabinet with its 

I 

butt- walnut full -folding doors is particularly excellent. A sliding drawer for phono- 
graph turntable, pickup, and motor is provided in the speaker compartment, and special 
provision is made in the lower drawer for the S-M 677 Amplifier. Overall, 543/a" high, 
33%° wide, and 18' deep; set compartment, 9° by 27W by 12' deep; speaker comparo 
ment, 12° by 28W by 13° deep. No. 229SM, price, $56.40 net. 

Any of the above cabinets will take the S -M 712 and 677, 735, 722, or 735DC. If 
your jobber does not handle these special S -M cabinets, write us direct, enclosing 25% 
deposit if you wish the cabinets shipped C. O. D. (2% off for cash). 

I. A. Lund Corporation 
Cabinets by a Cabinet Maker 

1018 -1024 S. Wabash Ave. Chicago, Ill., U. S. A. 

SM We Have a Stock for 
Immediate Delivery 

The New S -M 712 Band Selector Tuner 

We Handle All 
S -M PARTS 

Dealers -Get Our 

CATALOG 
Send for this big, money- 
saving catalog, containing 
everything in radio at rock - 
bottom wholesale prices -A.C. 
Electric and Battery Sets, 
Kits, Dynamic Speakers, 
Tubes, etc. Many nationally 
advertised brands. 
Send for Free Book -Now! 

New England 
Mills Company 

851 Washington Blvd. 
Dept. 150 

Chicago, Ill. 

Highest quality- distance, 
tone, selectivity, and all 
modern features will be 
found in this tuner. Gives 
you results you never be- 
fore considered possible. 
Feeds into any audio ampli- 
fier, but particularly suited 
to S -M 677. Get our new 
catalog and prices and see 
our complete line of S -M 
parts and receivers, and our 
large variety of other high - 
grade radio materials, as 
well as the new Screen Grid 
Receivers. 

R0S. - COMPAIH`( 
335 WEST MADISON STREET CHICAGO, ILLINOIS 

National Distributors 
S -M Parts and Receivers 

We handle the complete S -M line of parts and receivers. Get 
our new catalog - save through our speedy service and prices! 
We have a real surprise this year. WE PAY THE POSTAGE - 
WE PAY THE FREIGHT. (See Page 3 of 1930 Catalog for details). 

NET PRICE LIST (less tubes): 
Our (Items listed in this section) S -M 

Stock S -M 
Number Number 
2N -36152 722 
2N -36153 722 
2N -36154 712 
2N -36155 712 
2N -36156 735 
2N -36157 735 
2N -36158 735DC 
2N -36159 735DC 
2N -0705 690 
2N -0711 691 
2N -0710 69025 
2N -0704 679 
2N -0714 677 
2N -0716 677 
2N -0715 67725 
2N -07106 678PD 
2N -3606 678PD 
2N -0103 850 
2N -0104 851 
2N -3792 675 
2N -07108 675 
2N-0709 - 669 
2NÁ708 669 

Name Net 

BAND- SELECTOR SEVEN 
Price 

Component parts 
(Wired)' $52.90 

TUNER 
52.90 

(Wired) 
of 722 

) 64.90 
Component parts of 712 40.90 
SHORT -WAVE RECEIVER (Wired) 64.90 
Component parts of 735 44.90 
SHORT -WAVE RECEIVER (Wired, d.c ) 44.80 
Component parts of 735DC 26.80 
AUDITORIUM AMPLIFIER (3 stage) 147.00 
AUDITORIUM AMPLIFIER 147.00 
AUDITORIUM AMPLIFIER (25 cycles)172.00 
AUDITORIUM AMPLIFIER (250 tube) 62.50 
AUDIO AMPLIFIER (245 pushpull) 58.50 
Component parts of 677 43.40 
AUDIO AMPLIFIER (for 25 cycles) 72.50 Phono -Radio Amplifier (250 tube) 47.40 
Component parts of 678PD 39.00 
DYNAMIC SPEAKER UNIT (a.c.) 35.10 
DYNAMIC SPEAKER UNIT (d.c.) 29.10 
ABC Power Unit 37.80 
Component parts of 675 32.97 
ABC Power Supply for '45 tubes 28.30 
Component parts of 669 23.08 

If You Haven't Our Catalog- Get It! 

SHURE BROTHERS COMPANY, Dept. R.N. -12 335 West Madison Street, Chicago, Ill. 
Please send your new big catalog of S -M and other makes of .arts, sets, and radio supplies, with LOW NET POSTPAID PRICES. 

Our 
Net 

Price 
$73.25 

51.84 
63.60 
40.08 
63.60 
44.00 
43.90 
26.26 

144.06 
144.06 
168.56 
61.25 
57.33 
42.53 
71.05 
46.45 
38.22 
34.40 
28.52 
37.04 
32.31 
27.73 
22.62 

Name 

Address s alnw Ss= saws salsa =samara 

i 
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Let Chi -Rad 

Supply Your Radio Wants 
We allow 2% off from S -M net prices for cash 

We Handle 

All S -M 

Parts and 

Receivers 

The 712 and the 722 are two of the new S -M receivers of the 
highest quality -quality that lies in each and every one of their 
parts, of which the Clough- system audio transformers are a 
famous example. Prices are remarkably low. Send us your 
order and get acquainted. Write for our new catalog. 

CHI RAD 

ESTABLISHED 1921 

CHICAGO RADIO APPARATUS CO., INC. 
DEPENDABLE RADIO EQUIPMENT 

415 SOUTH DEARBORN STREET .. :: :: CHICAGO 

Advertisements 
are a guide 

to value 
EXPERTS can roughly estimate the value of a 
product by looking at it. More accurately, 
by handling and examining it. Its appear- 
ance, its texture, the "feel" and the balance 
of it all mean something to their trained 
eyes and fingers. 

But no one person can be an expert on 
steel, brass, wood, leather, foodstuffs, fab- 
rics, and all of the materials that make up 
a list of personal purchases. And even ex- 
perts are fooled, sometimes, by concealed 
flaws and imperfections. 

There is a surer index of value than the 
senses of sight and touch . knowledge 
of the maker's name and for what it stands. 
Here is the most certain method, except that 
of actual use, for judging the value of any 
manufactured goods. Here is the only 
guarantee against careless workmanship, or 
the use of shoddy materials. 

This is one important reason why it pays 
to read advertisements and to buy adver- 
tised goods. The product that is advertised 
is worthy of your confidence. 
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SM 
In the $200 

Class Except for Price 
The 

New S -M 722 
Band- Selector 

Seven 

We Handle All 
S -M Parts 

The new S -M 722 Band -Selector Seven, the receiver that is 

making radio history, is going to make profit and pleasure for 
you, just as S -M receivers have done in the past. All- electric 
operation, S -M quality and magnificent engineering design, band - 
selector tuning, 245 push -pull amplification -this receiver can be 
expected to be one of the sensations of the year at the low price 
of $74.75. Component parts total $52.90. Get your order in 
at once! 

Immediate Delivery on S -M 712 and 677 
GET OUR CATALOG 

We handle all S -M receivers and parts in our big varied stock of ra- 
dio items. Write at once for our catalog and get full prices and details. 

Brook Electric Supply 
521 -23 W. Monroe St., Chicago, Ill. 

SM Largest Distributors 

of S -M Parts and 
v\ Receivers 

On all the S -M receivers 
and parts described in these 
pages, as well as on a wealth 
of other high -grade radio sets 
and accessories, we are pre- 
pared to give immediate, 
speedy service. 

712 Tuner 
Far more selective and sensitive 

even than the Sargent -Rayment 
710, the new single- control 712 
with band -filter and power detec- 
tor stands far beyond competition 
regardless of price. Feeds per- 
fectly into any audio amplifier. 
Tubes required: 3 -'24, 1 -'27. 
Price, only $64.90, less tubes, in 
shielding cabinet. Component parts 
total $40.90. 

677 Amplifier 
Superb push -pull amplification 

is here available for only $58.50, 
less tubes. Ideal for the 712. 
Tubes required: 2 -'45, 1 -'27, 
1 -'80. Component parts total 
$43.40. 

Write 
for a Catalog 

Western Radio Manufacturing 
The Big, Friendly Radio House 

128 West Lake Street Chicago, Ill. 

Co. 
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24-Hour \ Service 
On Your S -M Order 

Get the Best Where There's the Best 
Service West of the Rockies 

We Have a 

Complete Stock 
of All S -M 

Receivers and 
Parts 

Thrills of reception on short waves, all- electric operation, screen -grid r. f. 
amplification, simplicity of tuning -these and more are in the 735. Easily 
adapted at slight extra cost to broadcast bands, as well as short waves. It's 
one of the fine new S -M receivers shown with other high quality sets and 
parts in our new catalog. Send your order now! 

SETBUILDERS: Write for wholesale catalog 

WEDEL COMPANY 
ESTABLISHED 1888 

520 Second Avenue Seattle. Wash. 

SM 
Have You Ever 

Tried Dealing With 
a House Able to Give 
Real Personal Service? 

Immediate Shipment on the S -M 712 

Let Us Quote You Prices 
on S -M Parts 

RADIO PARTS COMPANY 
311 State St., Milwaukee, Wis. 

Radio Parts Company, Dept. RN -12 . 

311 State St., Milwaukee, Wis. 

Name 

Address 
L 

f 
I We are Distributors for 

SILVER - MARSHALL 

parts in the 

11 WESTERN STATES 
Send for our 

FREE Mail -Order CATALOG 
100 pages. Just off the press 

ELECTRIC SUPPLY CO. 
329 13th St. 

I OAKLAND, CALIF. 
i 

Airplane Blueprints 
Lincoln Sport Plane, $6.75 
Gerber Monoplane, $1.00 

AERO MECHANICS 
381 Fourth Ave., N. Y. C. 
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The New Voice of Education 
(Continued from page 516) 

describes his work in the power amplifier 
installation field as follows: 

"Since September, 1926, I had been 
building up a retail radio business. In 
December, 1927, the owner of the North- 
ampton Apartment Hotel, a Mr. W. B. 
Eldred, bought a radio from me for tiic 
lobby of his hotel. 

"A short time later, Mr. Eldred told me 
he intended erecting another hotel and 
wanted a radio in every room.. There 
was no such installation in Chicago at 
that time, so I took several trips to other 
cities . to look at and study such work, and 
to gather data. 

"In March, 1928, I made him a price, 
and in July when work began on the 
building he gave me the contract, which 
called for one channel, with 92 outlets. 
This was completed in December, when 
the building was ready for occupancy. 

"Just before completion, Mr. Eldred 
decided he wanted his guests to have a 
choice of . two programs. Several radio 
and telephone engineers worked with me 
to plan out the double channel system 
theoretically, to eliminate cross -talk, but 
there was a slight presence of it anyway. 
It then took three weeks' hard work study- 
ing and experimenting from a practical 
standpoint to absolutely eliminate this 
cross talk. 

"Everything seemed to be satisfactory 
then, until one guest wanted a great deal 
of volume and another would want only 
a little volume. In June of this year we 
started putting in individual volume con- 
trols, which also defied theory and took 
four weeks to perfect to where they did 
not affect the rest of the speakers or the 
tone quality. 

"Mr. Eldred and his guests are now 
satisfied in every respect, and enthusiastic 
about the results. Mr. Eldred wants my 
installation on two more contemplated 
projects, using three channels, and with 
speaker and switch and volume control in 
a single wall unit." 

Those who read the article of this series 
which appeared in the last issue (Octo- 
ber) will remember the photographs which 
appeared there showing views of Mr. 
Baumann's installation at the Lake Lane 
Hotel. 

Unusual Ways in Which Sound 
Amplification Has Served 

Up to this point this series of articles 
has concerned itself largely with amplifier 
systems employed in the reproduction 
of broadcast, phonograph and voice in- 
puts. There are other uses for amplifier 
equipment not usually thought of. One 
interesting example, for instance, is found 
in the recent theatrical production of 
Eugene O'Neill's play, "Dynamo." In 
one of the scenes of this show a model of 
a huge dynamo was on the stage as part 
of the scenic effect. To lend reality to 
the production it was desired to make 
the sound of an operating dynamo ema- 
nate from this dummy model. This was 
accomplished with the utmost success 

(Continued on page 566) 
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Yew York Parrs 

2-V PAM 19 

PAM Equipped 
In Central Park, New York, programmes 
such as Goldman's Band, speeches origi- 
nating in the band stand, etc., are picked 
up and amplified by a PAM amplifier 
similar to that illustrated at the left and fed 
over wires to twenty -five municipal parks 
in other sections of the city. 

In each of these other parks is in- 
stalled a 2 -V PAM 19, shown above, 
which supplies reproducers located 
at proper points, thus permitting 
simultaneous quality reproduction 
at widely separated points. 

The parks in your city are logical 
prospects for a similar type of equip- 

Main Office: 
Canton, Mass. 

One of New 
York's Parks 

ment. Have you seen your park au- 
thorities? 

A new 16 -page bulletin giving 
mechanical and electrical character- 
istics, representative installations and 
many new PAM amplifiers will be 
sent upon receipt of 10 cents in 
stamps to cover postage. When 
writing ask for bulletin No. RN -5. 

Z1èeS011 j L'¢ 
R- 

MOLL. 

Manufacturers Since 1882 

Factories: Canton and 
Watertown, Mass. 
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Here's the 
Answer 

to every question about the principles, 
methods, or apparatus of radio trans- 
mitting and receiving. A complete 
course in radio operation in a single 
volume. 

THE 
RADIO 

MANUAL 

Complete new chapters on aircraft radio equip- 
ment; Practical Television and Radiomovies with 
instructions for building a complete outfit; radio 
interference; 100% modulation; latest equipment 
of the Western Electric Co.; the Marconi Auto - 
Alarm System; and many other developments of 
the past year. All this information is added in the 
new edition and, besides, the entire book has been 
brought right up to date with much new material. 
The Radio Manual continues to be the one complete 
and up -to- the -minute handbook covering the entire 
radio field. 

A Handbook 
for 

Students 
Amateurs 
Operators 
Inspectors 

20 big chapters 
cover: Elementary 
Electricity and Mag- 
netism; Motors and 
Generators; Storage 
Batteries and Charg- 
ing Circuits; The 
Vacuum Tube; Cir- 
cuits Employed in Vacuum Tube 

Transmitters; Modulating Sys- 
tems and 100% Modulation; 
Wave -meters; Piezo -Electric 
Oscillators; Wave Traps; Ma- 
rine Vacuum Tube Transmit- 

ters; Radio Broadcasting Equipment; Arc Trans- 
mitters; Spark Transmitters; Commercial Radio 
Receivers; Marconi Auto -Alarm; Radio Beacons 
and Direction Finders; Aircraft Radio Equipment; 
Practical Television and Radiomovies; Eliminating 
Radio Interference; Radio Laws and Regulations; 
Handling and Abstracting Traffic. 
An immense amount of information never before 
available including detailed descriptions of 
standard equipment is presented. 

Prepared by Official 
Examining Officer 

The author, G. E. Sterling, is Radio Inspector 
and Examining Officer, Radio Division, U. S. 
Dept. of Commerce. The book has been edited 
in detail by Robert S. Kruse, for five years 
Technical Editor of 'DST, the Magazine of the 
American Radio Relay League. Many other 
experts assisted them. 

Free Examination 
The new edition of "The Radio Manual" has just 

been published. Nearly 900 pages. 369 illustrations. 
Bound in Flexible Fahrikoid. The coupon brings the 
volume for free examination. If you do not agree that it 
is the best Radio hook you have seen, return it and owe 
nothing. If you keep it, send the price of $6.00 within 
ten days. 

Order on This Coupon 

D. Van Nostrand Co., Inc., 
X50 Fourth Ave., New York 
Send me the Revised edition of TAE RADIO 
MANUAL for examination. Within ten days after 
receipt I will either return the volume or send you 
$6.00, the price in full. Radio News 12 -29 

Name 

St. & No. 

City and State 
L - - -- J 

A Universal Meter 
(Continued from page 532) 

are connected across the part of the cir- 
cuit of which it is desired to measure the 
voltage. 

The vacuum tube voltmeter is the most 
versatile instrument known to the radio 
art and the experimenter will find many 
uses for this instrument as he becomes 
adept in its use. One of its most useful 
applications, especially to the service 
man, is the alignment of the tuned cir- 
cuits of a single control receiver. If an 
output choke and condenser or output 
transformer is used in the plate circuit 
of the last audio tube, the input posts of 
the vacuum tube voltmeter are connected 
directly to the loud speaker terminals. 
If not, a blocking condenser must be used 
in series with the grid and a grid leak 
connected across the input posts of the 
vacuum tube voltmeter. 

An oscillator is connected to the an- 
tenna and ground posts of the receiver or 
a local signal tuned in. The volume con- 
trol is adjusted so that the reading on 
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resonance point. The coil and condenser 
used with the frequency meter- is a Gen- 
eral Radio 250 mmfd condenser with six 
interchangeable coils to cover a frequency 
range of 30 megacycles to 500 kilocycles. 
The condenser is mounted in a case of 
the height and width of the vacuum tube 
voltmeter and has the binding posts 
spaced to correspond with the input posts 
on the vacuum tube voltmeter, thus pro- 
viding very short connecting leads. 

Calibration of the frequency meter may 
be accomplished very easily by tuning an 
oscillating receiver to zero beat frequency 
with some transmitting station of known 
frequency. The frequency meter is then 
coupled to the receiver by putting the 
coils in inductive relation or by means of 
a radio -frequency feed line consisting of 
a twisted pair of wires about four feet 
long with a loop of several turns on each 
end of the twisted pair. The point of 
maximum response on the vacuum tube 
voltmeter is the resonant frequency. For 
greatest accuracy, the coupling to the fre- 
quency meter should be loosened to a 
point where the meter indication is barely 

This rear or "inside" view of the 
Universal Meter gives a clear idea of 

its construction and assembly 

the meter of the vacuum tube voltmeter 
is a little above zero. The condensers 
are now adjusted by means of the trim- 
ming condensers or by bending the rotor 
plates so that the maximum reading is 
obtained on the vacuum tube voltmeter. 
The tuned circuits will now be in reso- 
nance, as the maximum output is being 
obtained due to the fact that all of the 
tuned circuits are in alignment. The 
trimming condensers should be turned 
until the reading on the vacuum tube 
voltmeter rises to the maximum position 
and starts to drop off. They are then 
turned back until the maximum point is 
again found. This is done to assure that 
the actual resonant point is crossed. 

The Frequency Meter 
As the input resistance of the vacuum 

tube voltmeter is very high, it may be 
used with a coil and condenser combina- 
tion to give very sharp resonance read- 
ings. The coil and condenser are simply 
connected across the input binding posts 
of the vacuum tube voltmeter. As there 
will be the greatest voltage present across 
the coil at resonance with the exciting 
circuit, the maximum deflection on the 
vacuum tube voltmeter will indicate the 

discernible. This method is also very 
valuable in checking the frequency of a 
receiver transmitter. 

The Tube Tester 
The tube tester uses essentially the 

same circuit as the vacuum tube volt- 
meter but as the plate current of the 
tubes will be considerably higher than 
one milliampere, two external shunts with 
ranges of 0 -10 and 0 -100 milliamperes 
are mounted on General Radio plugs. 
They fit into General Radio jacks at the 
points marked 1 and 2 on Fig. 1. The 
filament and grid voltages used on the 
tube may be read by means of the push 
buttons but an external meter is necessary 
for the plate voltage. The voltmeter 
jacks on the d. c. side of the switch may 
be used if the negative B battery is dis- 
connected from the negative A battery 
whenever the plate voltage is checked. 

As the potentiometer gives a variation 
of 5 volts C bias, a quick check on the 
mutual conductance of the tube may be 
had by swinging the potentiometer from 
the negative to the positive side and not- 
ing the change in plate current. The 
negative C bias should be of such value 
that the mutual conductance thus ob- 
tained will be the mutual conductance of 
the tube under normal operating condi- 
tions. For instance, a -201A tube uses -a 
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r ,hou.sands of 
Positions 

open 
Right Now 

at 

Salaries Ranging 

UP t0 2OO°° Per WEEK amlammallaMMEMB 

for MORION PICTURE SOUND Engineers 

WE are in contact with chain 
theatres and manufacturers of 

Sound equipment who desire the 
services of competent sound men 
as engineers, projectionists, instal- 
lation and service men. Our em- 
ployment department will assist 
you in making a profitable con- 
nection free of charge. 

GUARANTEE 

Our guarantee insures you that if 
you enroll as one of our students 
and take advantage of the many 
opportunities that your member- 
ship entitles you to your increased 
income will pay the tuition of the 
course many times. We uncon- 
ditionally guarantee that if for 
any reason you are dissatisfied 
(you being the judge) we will re- 
fund every cent you have paid. 

Due to the fact thattradio and :sound 
are so closely allied, men with radio 
experience are the most adaptable. 

POLICY 
Our course on Sound Projection 
which is prepared by the most 
eminent authorities on Electrical 
Acoustics will qualify you for a 
Profession whose place in the 
engineering world is second to 
none. All of the available knowl- 
edge of the art and the underlying 
fundamental principles of sound 
is given to you in an everyday, 
plain -talk language, as well as 
two weeks' practical training in 
the operation, servicing and instal- 
lation of Sound Equipment. 

DEMAND 
In the 20,000 theatres throughout 
the United States and Canada, 

PROJECTIONIST 
SOUND 

INSTITUTE 

which now employ approximately 
50,000 projectionists, it is esti- 
mated that a very small per cent 
of this number are qualified to fill 
the position as Sound operators. 
Many thouands of new men will 
have to be taken into this field as 
fast as the many thousand unwired 
theatres are wired for sound as the 
additions of sound doubles the 
number of operators required. 
This condition will create many 
thousands of positions at salaries 
up to $200.00 per week. 

The tuition for these courses is 
very reasonable and is payable in 
easy installments as you study. 
Also you have the added conve- 
nience of studying at home in your 
spare time. Fill out and mail the 
coupon below today for special 
scholarship proposition. 

Mail Coupon for Free Information r 
I PROJECTIONIST SOUND INSTITUTE, 

Pa. 

F. A. JEWELL, Gen. Mgr. 

P. 0. Box No. 28, Easton, Pa. 

P. O. Box No. 28, Easton, 
Gentlemen: 

Please send me, by return mail, full 
osition on Sound Projection. 

details of your Special Scholarship Prop. 

Name 

Address 

City State 
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AEIO BUILT BETTER 
CONDENSERS AND RESISTORS 

Moulded Mica Condenser 
Acknowledged Standard 

ACCURACY, minimum dielectric 
losses and freedom from change 

under the influence of varying tem- 
perature, weather and chemical 
action have contributed to the ac- 
knowledged pre -eminence of the 
moulded mica condenser for use in 
radio frequency circuits. 

In Aerovox Moulded Mica Con- 
densers -made in a variety of shapes 
and sizes to fit every requirement - 
only the best grade of India Ruby 
mica, pure tinfoil plates and high 
quality bakelite are employed. High 
quality materials, skilled workman- 
ship and constant research combine 
to produce a moulded mica con- 
denser that is accurate, permanent 
and efficient. 

Send for Catalog 
Complete specifications of Aero- 

vox moulded mica condensers and 
other units are contained in a com- 
plete catalog that will be sent free of 
charge on request. 

The Research Worker 
contains, each month, valuable in- 
formation on radio design. It will 
be sent free on request. 

,AEROVOX WIRELESS CORP.ì 
78 Washington St., Bklyn, N. Y. 

PRODUCTS THAT ENDURE 

Just Published! 

11111116-"' 

A Sure Way of 
Passing your Gov= 
ernment Exami= 
nations! 

Here are all the 
questions - com= 
pletely answered 

IN 

How to Pass 
U. S. Government 

Radio License 
Examinations 

By R. L. Duncan and C. E. Drew 
Radio Institute of America 

Don't take any chances with your examinations. 
Careful study of this book will insure success in ob- taining .your government radio license, because it 
contains full particulars, questions and answers, on 
the latest radio examinations by the government. 

It will not only give you all the data, but through 
the question- and -answer method used in the text, will 
teach you how best to express yourself and put that 
knowledge into words. 

259 questions with complete answers show you just 
what will be expected of you. 

Order a copy now-and start studying! 
$2.00 

ON APPROVAL COUPON 

JOHN WILEY AND SONS, Inc. 
440 Fourth Ave., New York 

Gentlemen: Kindly send me on approval Duncan 
and Drew's "nosy to Pass." At the expiration of ten 
days I agree to remit $2.00 or return the book, 
postpaid. 

Name 

Address 

Reference 
R.N. 10-29 

negative 4/ volt bias and a plate voltage 
of 90. The negative C battery connected 
to the tube tester in this case should be 7/ volts. The potentiometer will then 
give a change of 2/ volts both negative 
and positive from a value of negative 5 
volts, as the point of zero grid is taken 
from the negative filament and the poten- 
tiometer gives a variation of 5 volts from 
negative to positive filament. 

The change in plate current divided by 
the corresponding change in grid voltage 
is the mutual conductance of the tube. 
If a change of five volts grid gave a 
change in plate current of five milliam- 
peres, the mutual conductance would be 
.005 - 5 = .001 ohms, or 1,000 micro - 
ohms mutual conductance. 

A very quick check on the amplification 
factor of a tube may be had by using the 
tube under actual operating conditions, 
say 90 volts plate and negative 4/ volts 
grid, note the . plate current and increase 
the plate voltage to 97/ volts by con- 
necting a 7/ volt C battery in series with 
it. Now bring the plate current back to its 

D.C. VOLTAMMETER 

F MILS _ _ VOLTS+ 
o o- o o 

Fig. 6 

original value by increasing the negative 
C bias. The amplification factor of the 
tube will be the change in plate voltage (7/ volts) divided by the difference be- 
tween the two C voltages. If the values 
of plate current and change in C volt- 
ages are too small to be read accurately, 
a larger change in plate voltage, say 22/ 
volts, can be used, but the smaller the 
change in voltages used, the more ac- 
curate will be the result, as the smaller 
changes more nearly approximate actual 
operating conditions such as would be ex- 
perienced with a signal voltage. 

The plate impedance can be found 
from the figures obtained above by divi- 
ding the change in plate voltage (7/ 
volts) by the difference between the plate 
currents for the two different plate volt- 
ages. If the change in plate current was 
.001 amperes, the plate impedance of the 
tube would be 7.5 _ .001 which equals 
7,500 ohms plate impedance. 

The Multi -Range Voltmeter 
Credit is due to G. F. Lampkin of the 
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General Radio Company, for the ingen- 
ious arrangement of the d. c. shunts and 
multipliers. The General Radio jack and 
plug system makes it possible to easily 
shift from one range to another or to read 
both the current and voltage in a circuit. 

The shunts were constructed by cutting 
a piece of the proper size of resistance 
wire, wire from an old fixed resistor will 
do, to as near the right value as possible. 
The wire is then either tinned with solder 
or scraped with a knife until its value 
agrees with that of a standard meter 
connected in series with it. 

The multipliers for the 100 volt and 
1,000 volt ranges are wire wound resis- 
tors and will dissipate one watt. The 
multiplier for the 10 volt range was 
wound with No. 40 D. S. C. Advance 
resistance wire to a resistance of slightly 
over 10,000 ohms and then the wire was 
removed until its reading checked with 
that of a standard meter. 

The experimenter can usually find a 
standard meter or meters with which to 
calibrate his d. c. voltmeter and milliam- 
meter at his radio dealer or at the local 
high school or college. 

This voltmeter can be used any place 
that a d. c. instrument is required and 
due to its high internal resistance as a 
voltmeter (1,000 ohms per volt) it can 
be used to check the voltages the load 
current of the unit. The connection of 
Fig. 6 can be used for checking the out- 
put of B power supply units. The vari- 
able resistance is adjusted until the de- 
sired current is indicated on this milliam- 
meter, the General Radio plug is then 
shifted to the voltage scale and the single 
pole switch, S. P. closed. The voltage 
indicated will be the voltage with the 
load current just measured. 

Another useful application of the sys- 
tem is the use of the voltmeter as an 
ohmmeter. Resistances above 1,000 ohms 
can be measured by noting the IR drop 
in voltage due to the current being taken 
by the meter flowing through the un- 
known resistance. The proper voltage 
for the range to be used is connected to 
the voltmeter and the voltage noted. The 
unknown resistance is then connected in 
series with the voltmeter and the new 
voltage noted. Designating El as the 
voltage of the battery and E2 as the 
voltage read through the resistance, the 
unknown resistance Rx may be found 
from the equation 

Rx = R (E1xE2) 

E2 
in which R is the resistance of the volt- 
meter. 

The 0 -1 -volt range can be used for 
measuring resistances from 1,000 to 
90,000 ohms. The 0 -100 volt range can 
be used for measuring resistances of 
1.0,000 to 900,000 ohms. If the voltage is 
available, the 0 -1,000 volt range can be 
used for checking resistances up into the 
megohms. 

4 4410 

Radio Industry Needs Service Men 
THE radio industry requires thousands 

of trained radio men to handle its 
servicing problems. In fact, mass pro- 
duction and volume sales of radio sets 
have given rise to a serious service prob- 

lem. Radio sets must be serviced out in 
the field, and that requires trained men. 
The large radio manufacturers now have 
scouts looking for the necessary men in 
all large centers of the country. 
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A Familiar Name 

JJi 

DEALERS! 

Front View 
Ala attractive arrangement of 
especially selected parts show- 
ing engineering skill, fore- 
thought and experience. Sizes 
of chassis: 50" long, 10" 
deep. 

Designed by 
George W. Walker 

LIST PRICE 
$89.50 

Since 1909 
AGENTS! 

Rear View 
Note convenient binding 
post arrangement; 110 -120 
A. C. voltage regulator switch; 
phonograph pick -up jack; speaker pin 
jack; arrangement for use of either A. O. 

or D. C. dynamic speaker. Convenient Straight - 
Line Tube arrangement. 

Performance - It Means Everything! 
The Name WORK -RITE Is Your Guarantee 

20 years of manufacturing experiences, 8 years of which are in Radio, permit the production of this chassis at a 

price within reach of all. A comparison with other receivers selling at more than double our price will only convince 

you further of the value each Workrite chassis represents. We doubt whether a better chassis is possible to produce. 

Performance was the primary consideration in the design of this chassis by George W. Walker. Costs of material 

were secondary. All the latest features known to the radio field are incorporated in this unusual receiver. 

A RADIO UTILITY AND 

ENTERTAINER 

$ 1600 
GEORGE W. WALKER c 

"MULTI- UNIT" 16 
A Device with a Dozen Uses 

Short Wave Receiver Short Wave Adapter 

Regular Broadcast Receiver 

Screen Grid Pre-Amplifier R. F. Oscillator 

Extra Stage of R. F. or "Booster" 

Radio "Experimental" Unit 

Crystal Receiver Wave Trap Wave Meter 

One of the most unusual radio instruments ever devised. 
Will perform any individual function of a complete re- 
ceiver, and in addition may be used for calibrating, 
testing or checking. Makes a wonderful broadcast re- 
ceiver, short wave receiver or transmitter. Oscillates 
violently over the entire scale range from 550 meters down 
to 15. Uses all tubes 199 to 210 and all voltages, A.C., 
D.C., or rectified. Nothing like it ever placed on the 
market before. 

A WORD TO THE WISE 
The inexperienced radio dealers and agents 
are flocking to purchase cheap and inferior 
quality receivers -swayed by the many allur- 
ing advertisements offering receivers revolu- 
tionary in performance at given -away prices. 
Some manufacturers are striving to substi- 
tute parts and accessories entirely unfit for 
long life and satisfaction- merely to meet 
this cheap competition. 
Nothing will destroy confidence more quickly 
than a dissatisfied customer. Nothing will 
déstroy the future of Radio and its possibili- 
ties more quickly than encouragement to pur- 
chase questionable radio merchandise. To 
avoid replacing receivers to collect payment ; 

to avoid exhausting your profit in free ser- 
vice work ; to avoid a loss in keeping cheap 
merchandise sold -to avoid GRIEF -buy a 

certified radio chassis. Certified by the trade 
mark established in 1909- WORKRITE- 
Cleveland's first radio receiver manufacturer. 
Pay more for your chassis -a WORKRITE 
is worth a few extra dollars. Insure your- 
self a reasonable profit and a satisfied cus- 
tomer. Establish good -will in your business 
and profit thru future transactions. Remem- 
ber, the WORKRITE chassis is built to per- 
form -not to a price. 
Order a sample. Examine closely the parts 
used in the WORKRITE chassis; inspect the 
efforts of skilled workmen ; note the fidelity 
in tonal quality ; the selectivity in cutting 
thru powerful local interference ; the ease in 
tuning far distant stations -then compare this 
chassis to the highest priced receiver in the 
market. If it is not all that we claim, return 
it to our factory -your money will be refunded 
immediately. You risk nothing. 
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TheWork -Rite Radio Corp., Cleveland, O. 

Performance- Means Everything 
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Popular With Radio Men, 
For Reason of Their 
High Quality: 

FLECHTHEIM 
SUPERIOR CONDENSERS 

A COMPLETE LINE OF 
BY -PASS, FILTER, HIGH 
VOLTAGE AND TRANSMITTING 
CONDENSERS . 

When it comes to By -pass 
and Filter Condensers, insist 
upon getting Flechtheim Con- 
densers. They are neat, de- 
pendable, a n d reasonably 
priced, and above all, are 
recognized as the best the 
market affords. Available in 
both cased and uncased ca- 
pacities. Ask the men who 
use 'em. 

A condenser pack that has 
found extensive use in custom - 
built amplifiers and power packs: 
type FA -10, our 210 filter block. 
Other types are JN -45, a brand 
new 245 filter; F14, our classi- 
cal 171 pack and RM14, the 171 
push -pull filter unit; TC244, 
(non -inductive) 250 block. 

A new condenser, type HV, 
remarkable for its very small 
size and high working voltage -550 rms RAC. 800 volts 
DC. Non -inductively wound, 
fitted with highly improved 
terminals and made of the 
highest grade of materials, it 
is THE condenser to use in 
every job. 

Flechtheim Superior 
Uncased Filter Conden- 
sers are now available, at 
attractively low prices. 
Rating, 450 v DC. 
For the Radio Set Owner, 

Service Man, Dealer, Jobber and Electrician 
our Superior Voltmeters are indispensable. 0 -300, 
0 -500 DC and 0 -600 AC and DC to cover prac- 
tically all tests. 

Write for latest catalog. 

A. M. FLECHTHEIM & CO., 
Inc., 

136 Liberty St., New York, N. Y. 

CARRY this amazing new 
adding machine inns. vest 
peeket. Make $3.00 hour 

showing t to storekeepers, bookkeepers, professional men triad 
others. Agents cleaning up with this fast seller. Everyone who 
does any kind of figuring needs it and will buy on eight. 

Complete Adding Machine Only $2.95 
VE -PO -AD duplicates work of large adding machines. Selle for only 

$2.96. Adds. subtracts. multiplies -in a 
jiffy. Always accurate-never gets out of 
order. Over 200.000 in use. You make 
100% profit on every sale. Mao! If you 
ever had a chance to CLEAN OP BIG 
MONEY -bore It iai 

Sample Ve -Po -Ad FREE 
You don't need experience. Shapiro made 
5175 hie first week. Others make $50 to $100 

Vek regularly. You can sell as many as S Ps-Ade an hour-over $4.00 clear profit 
for you. Grasp this 4uirklyl Write at once 
fee full detail. of FREE Ve -Po-Ad offer 
d-mg MONEY- MAKING PLAN. Do It 

NOW. 

C. M. CLEARY 
303 W. Monroe St. Dept. 81- CChicago, I1I. 

For resistances under 1,000 ohms, the 
best method to use is the volt- ammeter 
connections shown in Fig. 6. The-vari- 
able resistance is adjusted until some 
convenient current is obtained. The 
General Radio plug is transferred to the 
0 -10 volt range, the single pole switch 
closed and the reading on the voltmeter 
noted. The resistance may be found 
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from the Ohms Law equation, 
R =E 

I 
This article covers but a few of the 

numerous uses which the experimenter 
will find for this instrument after he be- 
comes more familiar with its operation 
and possibilities. 

When Camera Meets "Mike" 
(Continued from page 505) 

Close -Up Offers Better "Mike" 
Placement Possibilities 

The great advantage of the picture 
close -up in speech pick -up is shown in 
Fig. 2, which is drawn to a scale twice 
that of Fig. 1. The camera has been 
moved to within 19 feet of the back wall, 
and the focal plane is now 15 feet from 
the lens. The camera height remains at 
six feet, as before, but it has been tilted 
forward at a 10- degree angle. The op- 
tical triangle with which we must deal, 
ABC, has an angle at the apex A which 
is not much less than in the long shot (20 

effects which nobody who knows anything 
about picture- making wants to sacrifice. 

Of course, just as in Fig. 2 the camera 
view slides past the microphones just be- 
low their location, it is sometimes pos- 
sible to use the same expedient laterally. 
If the shot cuts to one side of the actors 
within a foot or two, a microphone may 
be placed outside of the camera field, 
but close to the speakers, who should 
favor it somewhat in working. Usually 
a transmitter in this position must be 
closer to the actors, for a given quality 
of pick -up, than one overhead, because 
it is not so easy to center it with refer- 

degrees instead of 28), but, as the business 
of -the scene proceeds much nearer the 
apex, everything is more favorable for 
sound. (The above photographic figures 
should not be taken too literally; they 
are intended only for illustrative pur- 
poses.) The camera field includes the 
heads and torsos of the actors, the upper 
line being some two feet over their heads 
(EF). A good pick -up position is avail- 
able at G, out of range of the camera, 
fairly close to the direction of speech, 
and only four feet from the source. The 
only drawback is that G lies no more 
than 12 feet from the camera, and if the 
latter is not well silenced objectionable 
camera noise may be picked up. This is 
always a possible difficulty in close -ups, 
but the camera manufacturers have made 
notable progress in quieting their ma- 
chines by judicious substitution of fibre 
gears engaging with metal ones, and 
similar measures. Of course in extreme 
cases the camera and its crew may be put 
in a sound -proof booth, but this practice 
interferes so much with effective photog- 
raphy that it is being discouraged in most 
of the studios. A well -silenced camera is 
usually safe to within ten feet of the mi- 
crophone, when the speech level is not 
too low, and up to this point it may be 
trucked and manoeuvred to get cinematic 

Fig. 3 

ence to a number of persons in the 
scene. 

In the usual picture practice the long 
shot of Fig. 1 and the close -up of Fig. 2 
would be taken simultaneously, the 
cameras being appropriately placed out of 
each other's field. They may be three 
batteries of two cameras each, taking 
close -up, medium, and long shots respec- 
tively, all on one take. This saves time', 
and gives a wide selection of shots for 
editing, but it has grave disadvantages 
from the sound viewpoint. Returning to 
Fig. 1, assume that the action contains 
some shouts, the intelligibility of which 
is not important, followed by sustained 
dialogue which should be clearly recorded. 
The director may take his long and close 
shots simultaneously, with the sound pick- 
up at G (Fig. 1), which will be satisfac- 
tory for the shouts but result in poor re- 
production of the dialogue. If if is not 
feasible to use a prop pick -up (I donate 
this term to the industry with a graceful 
flourish, as a fitting name for a micro- 
phone concealed in a piece of stage prop- 
erty) it would be a better procedure, 
from the standpoint of sound, to take the 
long shot with the 18 -foot pick -up for 
the shouts, and then move the pick -up to 
G in Fig. 2 before photographing close - 
up. Most of the directors have already 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR DECEMBER, 1929 

learned that it is better to follow this 
procedure, even though it takes a little 
longer. 

Sound Engineer's Job Not a 
Simple One 

The skilled sound engineer utilizes a 
great many expedients, based on common 
sense and a knowledge of practical acous- 
tics, in carrying on his job. Since the 
major defect of dialogue pick -up is loss 
of high -frequency tones, he prefers to 
work with a slightly tubby loud speaker, 
simulating the decrease in high- frequency 
amplitude which is common in theatre 
reproduction, and avoiding the psycho- 
logical illusion of good intelligibility 
which a tinny Ioud speaker would pro- 
duce. He avoids closed sets, especially 
with parallel walls, knowing that flutter 
echoes prevail in such enclosures and that 
resonances in them favor the low, boomy 
notes. At times he places heavy damp- 
ing in back of the microphone, as in 
the German broadcast "tent" or in 
American broadcast practice, but at dis- 
tance of 10 -18 inches, since putting the 
transmitter close to a cushion or other 
absorbent is likely, again, to result in 
loss of the upper frequency range. When 
possible he picks up with a single trans- 
mitter, but if the action requires it he 
distributes a plurality of microphones and 
follows the actors with the mixer. Be- 
tween live sets and dead he will some- 
times choose the one and sometimes the 
other -or, in other cases, take what the 
scenic director gives him. But he will ob- 
ject strenuously to curved surfaces whose 
radii intersect in the region of pick -up, 
because of the difficulties caused by regu- 
lar reflection in this range. He avoids 
placing microphones on floors, and in 
walls, corners, or enclosures, because of 
the accentuation of low frequencies in 
such locations. Most microphones re- 
spond proportionately to sound pressure, 
and their size is such that at the higher 
frequencies a desirable pressure doubling 
occurs before the diaphragm when the 
instrument is in free air, whereas when it 
is near a large surface the low notes are 
similarly reinforced and the advantage of 
the high tones is lost. And of course 
chamber resonances usually favor the 
lower part of the range, which is desirable 
in musical pick -up but can be well dis- 
pensed with in speech reproduction. 

When the exigencies of pick -up com- 
pel the resourceful sound expert to place 
a microphone in such a position -and this 
applies to prop pick -ups frequently 
enough to be worth noting -he attempts 
to simulate a free -air pick -up by resorting 
to electrical filters. Fig. 3 shows an ex- 
ample of this device. Here the 500 -ohm 
output of a microphone is connected to 
an amplifier input which matches its im- 
pedance. Between the two a 0.24 henry 
choke, controlled by a resistance in series, 
has been connected. The coil has a re- 
sistance of about 150 ohms at 100 cycles, 
1,500 ohms at 1,000 cycles, etc. Ob- 
viously any tubbiness in the output of 
the microphones, caused by unfavorable 
acoustic conditions in the pick -up, may 
be remedied, at least partially, by adjusting 
the resistance to a suitable value. With 
all the resistance out, practically every- 
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AmerTran Power Transformer 
Continuing its progress in the development of power transfor- 
mers for all radio receiving sets the American Transformer 
Company announces the perfection of the new type PF 245 A. 
This new power transformer operates a radio receiver equipped 
with 21/2 volt heater for heater type A. C. tubes and 21/2 volt 
filament for a power tube (UX245 or CX345) which closely 
approaches the 210 in undistorted watts output. 

The AmerTran Power Transformer Type PF 245 A is designed 
for a 60 cycle 115 volt line source, and has a continuous rat- 
ing of 100 VA. with primary taps for 100- 108 - 115 -120 
volts. A four point radial 'switch regulates the operation for 
different primary voltages. There are five secondary wind- 
ings. Because of its lower maximum voltages, all second- 
ary connections terminate in' solder lugs attached to a 
bakelite terminal board. 

This new, heavy duty power transformer is compact, 
sturdy, beautifully machined and mounted in cast iron 
end clamps provided with mounting feet. Like all Amer - 
Tran Transformers the PF 245 A is built to deliver suffi- 
cient excess voltage for maximum requirements. 

Fill out and mail the coupon for Amer - 
Tran Bulletin No. 1088 giving complete 
description of the PF 245 A Power 
Transformer. 

AMEPTRN 
F TRADE MARK REG.U.S. PAT.O 

AMERICAN TRANSFORMER CO. 
Builders of transformers for over 29 years 

178 Emmet St., Newark, N. J. 
List Price $22 

East of the Rocky Mountains 

r 

I AMERICAN TRANSFORMER CO., 178 Emmet St., Newark,N. J. 
i 

I Please send me complete information on the new PF 245A Power 
Transformer. 

Name 

Address --11M12-9 
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B airct 
SHORTWAVE 

KIT" 

T 

811' ' GET 
STATIONS 

from 
over die Wor`d 

HOLLIS S. BAIRD ... noted radio engineer, 
inventor of the Baird System of Television 
Transmission and of the Baird Universal 

Television Receiver ... has designed and per- 
fected 3 Shortwave Receiving Kits capable of re- 
ceiving stations from all parts of the world. 

From BAIRD Shortwave Kits you build the 
most sensitive, easiest tuning, finest engineered 
Shortwave Receivers that it is possible to own. 

Insist on BAIRD Shortwave Kits from your 
dealer. If he cannot or will not supply you we 
will ship, charges prepaid, on receipt of price. 

BAIRD Shortwave Kit .... No. I -T 
Complete parts for 1 tube Shortwave Receiver 

set of 3 Octocoils with a receiving range from 
16 to 100 meters, aluminum chassis and finest 
obtainable parts. Can be assembled in 30 minutes 
from simplified diagram. Price complete $29.50 

BAIRD Shortwave Kit .... No 2 -T 
Embodies a tuned antenna with SCREEN 

GRID detector; single dial simplifies operation; 
all aluminum chassis and panel with other parts 
of the highest quality. 10 OCTOCOILS make it 
a universal receiver covering a waveband from 
16 to 550 meters. Will tune in unbelievable dis- 
tance. Easily assembled in an hour. Price com- 
plete $39.50 

BAIRD Shortwave Kit .... No 4 -T 
This Kit is composed of a detector, one stage 

tuned SCREEN GRID R.F. and 2 stages of audio 
using power tube in last stage. Amplifies almost 
any signal you detect to loud speaker volume. 
All aluminum chassis and panel; with 10 OCTO- 
COIL (2 sets) covers range from 16 to 550 meters 
making it a UNIVERSAL receiver. Easily as- 
sembled in less than 2 hours. Price complete 

$59.50 
GUARANTEE 

Every BAIRD Shortwave Kit is guaranteed 
perfect and against defects in material and work- 
manship. 

OCTOCOILS 
Set of 4 $5 

Wound on genuine Bakelite forms l`_. covering wave band from 16 to 225 
meters. Green, 16 -30, wound with No. 
12 wire; Brown. 29 -59, wound with 
No. 14 wire; Blue, 54 -110, wound 
with No. 16 wire; Red, 103 -225, 
wound with No. 25 wire. Plug into iii any tube socket; perfect workman- 
ship. 

Broadcast coils, 200 -550 meters $1.25 ea. 

Enjoy the thrill of DISTANCE 
with BAIRD Shortwave Receivers 

SHORTWAVE 
fd TELEVISION LABORATORY, Inc. 

7o Brookline Avenue, Division 1; 
Boston, Massachusetts 

thing below 100 cycles is eliminated, with 
considerable effect up to about 600 cycles. 
With all the resistance in, the effect of 
the shunt is negligible. Alternatively, the 
inductance alone, with its internal resist- 
ance, may be changed to secure the de- 
sired effect. 

The sound engineer worth the name 
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does a good many things like that with 
his inductances, capacities, resistances. 
and other gadgets. What with these toys. 
and his job of educating the directors and 
producers and, equally, being educated 
himself, he is kept busy. Sometimes he 
is not only busy, but unhappy. But he 
isn't bored. 

A D.C. Line Receiver 
(Continued from page 502) 

first audio stage does demand filtering, 
but the current consumption is so reason- 
able that a very simple filter will suffice. 
The plate filter consists only of one 30- 
henry choke and a 2 -mfd. condenser. 
Fig. lE should be consulted at this point. 
There is practically no current drain in 
the plate of the detector because of the 
high plate resistance of 2 megohms. The 
current of the other tube is easily han- 
dled through a cheap choke designed to 
carry not over 20 mils. How much better 
it is to locate the exact source of noise 
and filter it than to blindly apply a 
blanket filter on the whole circuit and 
tolerate needless expense and trouble! 

A Few Precautions 
There are one or two points which 

should be thoroughly understood or trou- 

tubes from the sockets without first shut- 
ting off the power to the set. If a tube is 
removed without cutting off the current. 
the filament of the other tube in the mul- 
tiple connection will generally burn out. 
This is the only possible objection to the 
whole layout, but care in this respect will 
obviate any difficulties. 

The Complete Circuit 
The complete circuit of the receiver, 

as illustrated in the photographs, is shown 
in Fig. 2. The photographed re- 
ceiver has a combined condenser control 
on the second radio and detector stages. 
This combined, or double, condenser has 
a common grounded shaft so that the grid 
returns, if connected to this shaft, would 
both have to go to the same place in the 
overall circuit. Since the grid returns 
cannot go to the same place because dif- 

A top view of the receiver 

ble will be encountered. The ground on 
the antenna primary coil should be kept 
entirely free from any connection to the 
rest of the set. Sometimes the d.c. power 
line is grounded on the negative side and 
sometimes on the positive side. This is 
done at the power house and does not in- 
terfere with your radio reception under 
any condition. But. if the ground at the 
receiver is connected to any other part of 
the circuit than the antenna primary coil, 
trouble aplenty will occur. To be brief, 
there will be fireworks and then more 
fireworks accompanied by plenty of spot 
welding. Keep this ground separate. as 
shown in Fig 1B, and the set will oper- 
ate with less excitement. 

Another point concerning which care 
must be exercised. Do not remove any 

ferent biases are required, some expedi- 
ency must be adopted. This is shown in 
the complete circuit diagram. The sec- 
ondary of the coil which feeds into the 
grid of the detector does not connect di- 
rectly to the rotor of the tuning condenser 
but returns through a relatively large by- 
pass condenser. This condenser passes 
the radio - frequency tuning currents. but 
prevents any direct current connection. 
The coil return may thus be taken to any 
part of the circuit for the proper poten- 
tial without interfering with the radio - 
frequency circuits. The complete dia- 
gram also shows the option of 50, 60, or 
75 -watt lamps in the filament circuit. It 
is best to try out several until the proper 
potential of five volts is noted across each 
respective group of filaments. This will 
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depend on line voltages in each commu- 
nity. 

PARTS LIST 

Two illuminated dials, No. 1276. 
Cl Single compact .00035 mfd. variable 

condenser, No. 1701. 
C2, C3 Double compact .00035 mfd. 

variable condensers, No. 1702. 
C4, C5, C7 Fixed mica condenser, .015 

mfd., No. 60. 
C6 Fixed mica condenser, .002 mfd., 

No. 54. 
C8 By -pass filter condenser, 2 mfd., No. 

9302. 
T1 Push -pull input transformer, No. 

408. 
T2 Push -pull output transformer, No. 

409. 
L1, L2, L3 Twin coupler plug -in coils, 

No. 176.* 
L4 Choke coil, No. 337. 
R1 10 -watt rheostat, No. 910. 
R2- 100,000 -watt volumgrad, No. 941. 
R3, R4 Pilotohm 2 megohm grid leaks, 

No. 756. 
SW1 Power switch, No. 44. 
Nine four -prong solid sockets, Universal, 

No. 216 (6 for tubes -3 for plug -in 
coils). 

Four binding posts, Antenna, No. 20; 
Ground, No. 21; loud speaker (L.S. 
No. 19, L.S. No. 32). 

Mounting for resistance coupling, No. 
501. 

One foundation unit, consisting of brack- 
ets, subpanel, front panel, hardware 
and wire, for Grimes D.C. New Yorker. 

*Excepting where specified, the above parts are 
manufactured by Pilot Radio and Tube Corp. 

STATEMENT OF THE OWNERSHIP, MANAGE - 
MENT, CIRCULATION, ETC., l,I ;QUIRED BY THE 
Ac1' OF CONGRESS OF AUGUST 24, 1912. 
Of RADIO NEWS, published monthly at Jamaica, N. Y., 
for October 1, 1929. 

State of New York, ss. 
County of New York, 

Before me, a Notary Public, in and for the State and 
county aforesaid, personally appeared Arthur II. Lynch, 
who, having been duly sworn according to law, deposes 
and says that he is the Editor of the RADIO NEWS and 
that the following is, to the best of his knowledge and 
belief, a true statement of the ownership, management, 
rte., of the aforesaid publication for the date shown in 
the above caption, required by the Act of August 24, 1912, 
embodied in section 411, Postal haws and Regulations, 
printed on the reverse of this form,. to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher. EXPERIMENTER PUBLICATIONS, INC., 
'381 Fourth Avenue, New York, N. Y. ; Editor, Arthur H. 
Lynch, 381 Fourth Avenue, New York, N. Y.; Managing 
Editor, W. Thomson I,ocs, 381 Fourth Avenue, New 
York, N. Y.; Business Manager, H. K. Fly, 381 Fourth 
Avenus, New York, N. Y. 

2. That the owner is: (If owned by a corporation, its 
name and address must be stated ;cod also immediately 
thereunder the names and addresses of stockholders owning 
or holding one per cent or more of total amount of stock. 
If not owned by a corporation, the names and addresses 
of the individual owners must be given. If owned by a 
firm, company, or other unincorporated concern, its name 
and address, as well as those of earls individual member, 
must be given.) EXPERIMENTER PUBLICATIONS, 
INC., 381 Fourth Avenue, New York. N. Y.; B. A. 
Mackinnon, 381 Fourth Avenue, New Torta, N. Y.; H. K. 
Ety, 311 Fourth Avenue, New York, N. Y. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more 
of total amount of bonds, mortgages, or other securities 
are: Notre. 

4. That the two paragraphs next above, giving the 
name,' of the owners, stockholders. and security holders, 
if any, contain not only the list of stockholders and 
scrurity holders as they appear upon the books of the 
ronipany but also, in cases where the stockholder or 
security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is acting, 
Is given; also that the said two paragraphs contain 
stetements embracing affrant'o full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide 
owner; and this afftant has no reason to believe that any 
other person, association, or corporation has any interest 
direct. or indirect in the said stock, bonds, or other 
securities than as so stated by him. 

ARTHUR II. LYNCH, Editor 
Swan to and subscribed before me this 24th day of 

September, 1929. 
(Seal.) Joseph H. Kraus. 
Notary Publie. Cfty of New York. 

(2tt commission expires March 30, 1931.) 
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WITH your present re- 
ceiver and a BAIRD 
Shortwave Converter 

you can listen to entertaining 
broadcasts from the leading 
stations in England, France, 
Spain and other European 
countries ... South Africa, South America, Japan and even 
far away Australia. 

Simply plug the BAIRD Shortwave Converter into the 
detector socket of your receiver, use the detector tube in 
the converter, attach the aerial to the converter binding 
post, plug in the coil for the wave length band you wish to 
receive and you are ready to listen to REAL distance. 

Baird Shortwave Converter is in a compact metal cabinet 
5" x 31/4" x 9 ", has a range from 16 to 100 meters; is ex- 
tremely sensitive ; practically any signal detected can be 
brought to loud- speaker volume ; made for D. C. and A. C. 

. No A. C. hum. Complete with 3 special OCTOCOILS, 
$25.00. 

If your dealer hasn't the BAIRD Shortwave Converter, 
and will not get it for you, we will ship direct, charges 
prepaid, on receipt of price. 

Shortwave CI Television Laboratory, Inc. 
70 Brookline Avenue Division 12 Boston, Mass. 

SHORTWAVE 
CO NV4E,,RTE R 

COUPON 
SHORTWAVE & TELEVISION LAB., Inc., 

70 Brookline Avenue, Div. 12, 
Boston, Mass. 

Enclosed is $25.00 for which send me, transportation charges prepaid ars 
AC 

DC 
Model BAIRD Shortwave Converter with the 3 Special Octocoils covering a 

waveband from 16 to 100 meters. 

Name 
Address 
City State 
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He Lost 
Control 

and - - - 
Fumbled 

A brilliant play a sure touch -down ... ruined by a FUMBLED BALL. 
The follow thru was bad . . . 

. . a beautiful concert . . . a good radio 
set . . a fine speaker . . . all ruined by 
a faulty volume control. 
Instead of an even flow of current the 
listener is rewarded with an incoherent, 
sputtering programme. 
CENTRALAB equipped receivers AL- 
WAYS permit the reception of a rich, 
clear, coherent programme -smoothly and 
without a break. 

CENTRAL RADIO LABORATORIES 
20 'Keefe Avenue Milwaukee, Wis. 

Get the thrill 
Hear EUROPE 
Order Now to Assure You 

Christmas Delivery 

Short Wave 4 
as described in Aug. and Nov. issues 

ALSO THE MODEL 

Short Wave Wavemeter 
as described in November issue brought tre- 
mendous response. It must be worth 
n A calibrated wavemeter range 
IT to 250 meters in a solid walnut 
cabinet 

COMPLETE SET OF 
PARTS for Short Wave "4." 

$625u Ready to assemble 

FOUNDATION UNIT can $2950 
Le had separately for a7 

We are Radio Engineers capable of de- 
signing experimental equipment for pro- 
duction or laboratory work. 
Let us solve your problems. No job too 
big or small. 

Order on this Coupon 

WIRELESS EGERT ENGINEERING, INC. 
179 Greenwich St., New York 

Enclosed please find money order for which you 
will kindly send at once (check one desired). 

Parts for Short Wave "4" $62.50 D 
Foundation Unit 29.50 'D 

Short Wave Wavemeter 12.50 
Thank you very much 

Name 

St. and No. 

City and State 
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Building a Short -Wave Transmitter 
(Continued from page 529) 

In an oscillator it is possible that ultra - 
radio frequencies will be produced unless 
the small chokes, L2, L3, are connected 
in series with the grids. These parasitic 
oscillations may cause unnecessary heat- 
ing and constitute a waste. A 20 -turn 
winding on a / -inch tube, tapped at the 
center and connected as in the diagram, 
Fig. 1, should effectively prevent any such 
possibility from becoming a reality. 

Coupling the Antenna to the 
Oscillator 

It is very important that the proper 
coupling between the oscillator and an- 
tenna be employed. Too little attention 
is given by the average fan to the coup- 
ling used. The method used in obtain- 
ing the proper coupling should be simple, 
so that it can be conveniently done, once 

For quickly changing to other prede- 
termined wavelengths, the circuit 
above is recommended by the author. 

Shunt condensers do the trick 

for all, and the setting noted. If the 
coupling is too close, two frequencies are 
radiated and too much space in the spec- 
trum is taken up in the already crowded 
bands. Use loose coupling; one sharp 
"peak" is then radiated. The proper 

antenna panel. With the coils close to- 
gether, the antenna is tuned to resonance 
and the maximum antenna current is 
noted; this is, say, one ampere. Main- 
taining the antenna at resonance with the 
oscillator, by means of the antenna -series 
condenser, the coupling is loosened until 
the radiation has fallen to about 85% of 
its initial value, which, for the assumed 
maximum value of one ampere, would be 
.85 ampere. The signal is next studied 
by means of a well -shielded receiver, close 
at hand, or an ordinary receiver, with 
reliable operator, at some distance from 
the transmitter. The antenna condenser 
is then tuned first to one side of resonance 
(for example, tuned to a lower frequency 
than the oscillator) and then to the other, 
the "note" at each position is noted. If 
it is found that the note is much better 
on one side of resonance than on the 
other, the antenna is tuned to this "best" 
side and detuned by an amount such that 
the antenna current is 75% of the maxi- 
mum reading first noted; this would give 
an antenna reading of .75 ampere. With 
a good oscillator and antenna, one can 
feel assured that with the proper coupling 
value, the emitted frequency will remain 
constant. 

The method of coupling the plate and 
antenna, coils in this oscillator is novel. 
The antenna coil, ammeter and series -con- 
denser are all mounted on a small well - 
braced panel which slides along the base- 
board. The panel itself extends some- 
what below the top of the baseboard, 
fitting into a special groove running the 
length of the set. The main panel also 
fits into this groove, but is braced inside 
the set by a lengthwise piece to which it 
is screwed. - Two pieces of strip brass are 
provided to hold the antenna panel rig- 
idly in place and, in the rear strip, to two 
set -screws, so that, once the proper coup- 

A rear view of the transmitter which 
clearly indicates how the sliding an- 

tenna coil- condenser is mounted 

value of coupling depends upon too many 
factors to give any general rules, but 
there is a simple method to tell when the 
desired result is obtained. 

The following procedure would be fol- 
lowed in coupling the oscillator illustrated 
to its antenna. The antenna panel is first 
moved along the baseboard until antenna 
coil and plate coil are about / inch apart. 
The antenna is assumed connected to the 

ling is obtained, the screws may be tight- 
ened. 

Often the proper adjustment of the 
coupling will improve the note as much as 
a whole section of filter. Although a bat- 
tery or a d.c. generator is the ideal plate 
supply, well- rectified and filtered a.c. and 
proper adjustment of the set will give 
satisfactory results. Every precaution 
should be taken that the filament and 
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plate voltages remain constant. Keying 
should be done in the negative plate sup- 
ply lead to avoid shock in case the hand 
comes into contact with the key. Surpris- 
ingly good keying will result when large 
filament bypass condensers are used. 
Often a pair of 1 mfd. high voltage filter 
condensers, which have become useless 
for high voltage use, due to insulation 
breakdown, can be used across the fila- 
ment leads for this purpose. 

Constructional Hints 

Some of the practical constructional 
details are of interest. The tuning con- 
densers are constructed of 43 -plate con- 
densers by removing every other plate. 
The rotors are removed and every other 
plate in both rotor and stator can be 
driven out with a small screw -driver in 
some types of condensers. Before reas- 
sembling, the plug -in attachments for the 
coils are mounted in place, either by 
soldering or by screws through holes in 
the rear end -plates. The lock -nuts are 

5" 
SMALL DIAL 

OR KNOB 
MAY OVERLAP 
METER FACE 

SLIGHTLY 
IF DESIRED. 

PANEL 
FITS INTO 

BASEBOARD 
GROOVE. 

BRASS STRIP 
4/8" TH. 

-=r 
BASEBOARD 343 GROOVE 

Drilling details and layout dimensions 
for the antenna coil- condenser panel 

readjusted to give the desired dial con- 
trol. 

Coils of the proper number of turns 
were cut from a long winding, consisting 
of about 20 ft. of T/4 -inch copper tubing 
wound on a 2 -inch wooden cylinder. The 
end of the tubing is fastened and the 
other end passes through a hole drilled 
in the cylinder; by rotating the cylinder 
the turns are wound tightly in place. The 
ends of the coils are bent to fit the plug -in 
attachments and are securely soldered to 
these. At 40 meters. 8 or 9 turns are 
used in each tuned circuit. The antenna 
coil consists of 5 turns from the same 
winding. A smaller number of turns can 
be used in the grid coil if desired; this 
allows a single size of plug -in coil to cover 
a given range, so that a smaller number 
of the various sizes need be constructed. 
All coils are interchangeable in either 
plate or grid circuits. 

The chokes are supported by the heavy 
wire used in wiring the set. The wire 
passes through holes in the choke -tubing 
at the ends of the windings and the choke 
wire is soldered to these leads. 

563 

More Than 
2,000,000 

Mershon 
Condensers 

N®w In Use 
The Mershon condenser is now acknowledged as the 
ultimate type condenser for all power pack uses. 

Through extended engineering developments Mershon 
is now recognized as the safest, longest lived, best all 
around type of condenser available. 

The unusual engineering facilities of the Amrad Corporation, heretofore avail- 
able only to nationally known manufacturers, are now to be placed at the dis. 
posai of the thousands of professional radio men, set builders, dealers, etc. 
The entire staff of five of the best known engineers is now ready to help you 
with your condenser and radio problems. This staff of engineers can be of real 
help to you. They can show you how to determine the useful life of a Mershon 
before you ever put it in service. Mershon is the only condenser built that can 
give you this very real advantage and service. 

The Mershon Condenser is the only condenser that is free from the effects of 
weather (heat and moisture). 

Mershon is by far the most flexible and adaptable condenser. It teams ideally 
with other parts. In many cases it will offset minor defects of smaller parts. 

Mershons are ideally suited for "245" power packs of any type. 

Even with all these advantages. Mershon condensers are less expensive. 
All capacities -all sizes available. 

Send for special proposal to dealers 

Mershon Division 

Amrad Corporation, Medford Hillside, Mass. 

Gentlemen: Please send me your free booklet on Mershon Condensers which 
explains in detail uses in power packs, noise filters, amplifiers, transmitting 
circuits, television, welding, telephony and telegraphy. 

I have checked most interesting subject. 

\Iv Name 

My Address 

City State 
Please print plainly. 
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The Problem 
of the Twin Mummy Cases. 

W HEN the rich and eccentric old Jonas Fielding was 
cruelly murdered in the secret vault underneath his 
smart Gramercy Park home, it wasn't a case of simple 

burglary. It was undoubtedly much more than that! 
Why, for instance, did he tell his nephew, Philip Norris, 

whom he called suddenly on the phone shortly before his 
death, that he didn't expect to live much longer? Why did 
he term the simple looking empty Egyptian mummy case his 
"Treasure of Treasures "? Who were the hidden enemies he 
feared? Who was the beautiful girl whose portrait hid the 
entrance to old Fielding's secret vault? 

How Would You Solve It? 
Those are the questions that ran through Philip Norris' 

mind when he found himself suspected of the murder. Then 
Chance stepped in and gave him a clue, for he meets the girl 
of the portrait face to face, and she flees at sight of him! 

What would you do if you were in Philip Norris' place? 
See if you can solve "The Gramercy Park Mystery" before 
he does. 

The Great Thinkers of the World Are 
Doing It Today 

Every day more and more men are reading detective novels 
in their moments of relaxation. They find that it brings 

A Complete 
Novel 

in Every 
Issue 

them a fascinating, hair -raising story which takes their 
thoughts off business, but exercises and improves the reason- 
ing power of their minds. 

Formerly $2, Now They Cost Only 25c 
Complete Detective Novel Magazine is published to pro- 

duce just such stories at the lowest possible cost. Each 
month it brings you the equivalent of a $2 book -length 
novel complete in one issue for only 25c! The complete 
novel for December is "The Gramercy Park Mystery," by 
Marion Harvey, the beginning of which is described 
briefly above. 

Get It from Your Netvsdealer 
Get a copy from your newsdealer today. Test your reason- 

ing powers, and at the same time enjoy several evenings' 
reading pleasure. 

Or, if your newsdealer is already sold out, send 25c in 
stamps or coin to Dept. 2412Y, Complete Detective Novel 
Magazine, 381 Fourth Avenue, New York, N. Y., and we will 
forward you "The Gramercy Park Mystery" postpaid by 
return mail. 

Eirefly 
pJOVE1 

Only 
25c 

at all 
Newsstands 
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The Transmitter Goes to Sea 

The outfit has been given the acid test 
of actual use on board a yacht and in an 
amateur station and has worked, or been 
heard. in every continent when used in 
an amateur station. When used in the 
yacht, the meters were mounted upside 
down. All yachts seem to provide plenty 
of space for everything else but the radio 
equipment and operator, so it had to be 
mounted upside down on the ceiling to 
save space. This required also that the 
brass strips be made secure to keep the 
antenna apparatus in place. Some inter- 
esting practical results of tests on board a 
yacht will be given in a later paragraph 
for those interested or contemplating 
similar installations. 

A transmitter is quite simple to get 
into operation. The wiring should first 
be checked; the high- voltage positive lead 
should be traced through the set to see 
that it does not touch anything connected 
directly or indirectly to filament. It is 
worth while also, for the plate milliam- 
meter's sake, to test the plate condenser 
with a battery and phones before turning 
on the power. The antenna is as yet un- 
connected. First turn up the filaments to 
rated voltage, then press the key. Turn 
the grid condenser until the plate current 
drops to a minimum. The set should 
oscillate the first time. Measure the fre- 
quency with a frequency meter and ad- 
just properly well within the desired 
amateur band by varying both condensers. 
If the grid and plate inductances are of 
the same size and the condensers of the 
same general construction. both condens- 
ers should be set approximately at the 
same dial- setting. The set is then coupled 
to the antenna as previously described. 

The plate choke in the oscillator can 
be tested by using a wooden -handle 
screw- driver. Move the metal end along 
the choke; much sparking should result 
at the plate end of the choke, but little, if 
any, at the other end. 

Remote Control Is Popular 

Since separate receiving and transmit- 
ting antennas give best results, many 
amateurs operate the transmitter remote 
control so that the receiving apparatus is 
away from the immediate vicinity of the 
transmitter. The relay in the set is used 
for keying. Connections are as in Fig. 1. 

Although it is undesirable to extend the 
high -voltage leads in a powerful set for 
remote control. thus necessitating a relay. 
the 110 -volt a.c. leads can be extended 
for turning the set on or off. In some 
cases it is possible to use a simple pull - 
chain socket with a long cord, connecting 
to the supply near the set, for simplified 
wiring. Some relays require a 20 -ohm 
series resistor when operated on 110 volts 
d.c. A small storage- battery- operated one 
is suitable or even a revamped doorbell 
will serve. The 5 mfd. condenser across 
the key is to reduce sparking at the con- 
tacts, but this may not be found neces- 
sary in some cases. 

Althougn the "open" type of construc- 
tion appeals to visiting radio friends, the 
set can be placed in a cabinet if desired. 
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Real Opportunities 
for the Experimenter 

with the 

NE W 
REMLER PARTS 

THE BOOK THAT'S 
LOADED WITH 

Radio Information 
Ten volumes of informa- 
tion condensed into 128 
pages . . . no theoreti- 
cal discussions . . 
answers the questions 
that are in your mind 

circuit diagrams 
galore. 

Practical -Usable - Modern 
You will find the Remler 
Manual the most useful 
book in your radio li- 
brary. This is the most 
important radio publi- 
cation of the year. 

a 

"le 

Constant Gain R. 
F. Transformer 

Push -Pull Input 
Transformers 

Push -Pull 
I nterstage 
Transformer 

Push -Pull Output 
Choke 

Push -Pull Output 
Transformer 

Microphone 
Coupling 
Transformers 

Power 
Transformers 

Filter Chokes 
Bath -tub Type 

Condensers 
(2 to 5 sections) 

No. 111 -the A. C. 
Kit of the Season 

[All about thew 
These new Remler parts are illustrated 
and described in the 1930 Remler Manual, 
which also tells exactly how to use them 
to best advantage. In 128 pages of compact, 
usable information, Remler has brought 
Radio up -to -date and has made it easy for 
every experimenter to find the facts he 
wants ... condensed and easily understood. 

The 1930 Remler Manual 
Fifty cents is all it costs ... and that 
amount does not represent more than a 
small fraction of its real value to any fan 
who wants to keep up with the march of 
radio progress. It's compiled, edited and 
checked by Remler engineers -so you 
know it's accurate. Shoot the coupon back 
to us today. We mail the Manual postpaid. 

GRAY & DANIELSON MFG. CO., 
260 -ist St., San Francisco, California 
Enclosed is 50c. Send me the 1930 Manual, all charges prepaid. 

Name 
Street 
City State 

SET BUILDERS and DEALERS 
Send for ROYAL -EASTERN'S NEW 124 -page 1930 General Wholesale Catalogue 

It is free. No obligation to buy 
Every worth -while radin, electrical and sporting goods item is featured at lowest 
wholesale prices. Being the largest Radio and Electrical Mail Order House in the 
East, we can serve you best. We buy no seconds. We have no job lots. Only fresh 
and clean products in original factory cartons. 

32 YEARS OF SERVICE TO THE TRADE -THREE BRANCHES - 
BEST CREDIT RATING -WE CARRY LARGEST STOCK IN THE EAST 

Our Banking Affiliations and Depositories 
The National city Bank of New York. N. Y. 

Irving Tnt,l company. Nev lurk 
Brooklyn National Itank. Brooklyn. N. í. 

Bank of Manhattan. Long Island City, N. Y. 
Iluruennt Tru <t Co.. Nrt, lturhellr. N. Y. 

Royal- Eastern Electrical Supply Company 
Send for Catalogue Today. It's free 

14 -A West 22nd Street New York, N. Y. 
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IIADIO 
e w, aBOOK 

Send 
for it 

TODAY/ 

GENTS V =pR !;EN 
S. 

RDA 010 SERVICE 

NEW ENGLAND MILLS offers everything in 
radio at Wholesale Prices that spell real 

savings ! That's what you will find in this great 
catalog just off the press, featuring Radio's newest 
creations in sets, kits, parts and supplies. Ee:y- 
thing in our catalog is backed by the guarantee of 
this old, stable concern and its vast resources, ac- 
cumulated through 17 years of faithful service to 
its customers. 

Radio Dealers Save Money 
on complete radio sets of every description, dy- 
namic and magnetic speakers, A. C. and all other 
types of tubes, eliminators, batteries, radio cabi- 
nets-in fact everything required by dealers for 
resale or servicing. Buy right, sell right and 
make money. - 

Set Builders and Repair Men 
Earn big money by rebuilding and modernizing 
old sets. Catalog contains everything required for 
this work ; also the latest nationally renowned kits - knocked down or completely assembled chassis 
ready to install in table or console cabinets, all at 
wholesale prices. 

A. C. Electric Radios 
Large selections of the finest A. C. Electric, 6, 7, 
8 and 9 tube chassis and complete sets obtainable 
at the amazingly low prices we quote. Every mod- 
ern radio improvement is embodied in these mar- 
velous electric radios. Backed by guarantee of 
satisfaction of this 17 year old institution. 

Battery Sets for Unwired Homes 
Rural communities with homes not wired for elec- 
tric radios offer a good market for battery sets, re- 
pairs and replacements. We have a large stock of 
batteries, eliminators, speakers, tubes, transform- 
ers, coils, and all kinds of accessories for battery 
sets. Best known, nationally advertised goods, 
such as Cunningham, Sonatron and Arcturus 
tubes, Burgess batteries, Jewel instruments, BeI- 
den Products, Utah, Temple, Farrand and other 
popular dynamic and magnetic speakers. 

Send for Free Book - NOW! 
Radio dealers, agents, set builders, service men, 
etc., cannot afford to be without the New England Mills 
catalog. We maintain a complete radio service depart- 
ment, supervised by expert radio engineers who will help 
you with all your radio problems. All goods catalogued 
are stocked for immediate shipment. Write for this book 
today. It's FREE! Send request on business stationery. 
Catalog also contains complete line of tires, tubes, 

auto supplies, electrical and sporting goods. 

NEW ENGLAND MILLS CO. 
851 Washington Blvd. Dept. 13, Chicago, Ill. 

GEARS 
!In stock -immediate delivery 
Gears, speed reducers, sprockets, 
thrust bearings, flexible couplings, 
pulleys, etc. A complete line is 
carried in our Chicago stock. Can 
also quote on special gears of any 
kind. Send us your blue -prints and 
inquiries. 

Write for Catalog No. 40 
Chicago Stock Gear Works 

769 -773 W. Jackson Blvd., Cbicago,Ill. 

RADIO BARGAINS! 
Brand New 7 tubes A. C. sets $36.75 guaranteed. 
Used radios as low as $9.90. 
Power transformers and chokes ; No. 1003 Sec. 
600 V. 7% V. C. T. to first cha'.:e, VA V. C. T., 2.5 
V. C. T. to case 1% V. 3 chokes. For one 281, 
one 250, one 227, four 226 $5.00 
Complete list upon request. CHAS. HOODWIN 
CO., 4240 Lincoln Ave., Dept. N -3, CHICAGO. 

D EALERS IN BANKRUPT RADIO STOCKS 

If no cabinet is used, a cloth should be 
thrown over the outfit when not in use to 
keep dust from lodging between the con- 
denser plates or other places where it 
isn't so good. 

All wiring is done with No. 10 wire 
(enameled) to prevent any possible vi- 
bration. The r.f. leads to grid and plate 
should be of the same length between 
tubes. The panel should consist prefer- 
ably of Y4-inch stock. Nickeled braces, 
as in this set, certainly improve the ap- 
pearance and strengthen the set greatly. 
These are fastened to the baseboard with 
two wood screws and to the panel with 
machine screws and nuts. The antenna 
condenser is provided with a small knob 
which overlaps the face of the meter 
slightly. 

When the transmitter is used in a 
yacht, the antenna capacity changes so 
that every precaution must be taken so 
that the antenna has a minimum effect on 
the oscillation frequency. By adjusting 
the coupling as previously described, and 
employing "high -c" oscillator tanks, this 
is well taken care of. In "salt air" ordi- 
nary copper tubing inductances will cor- 
rode unless plated. The coils in the oscil- 
lator have been silverplated; this is not 
so very expensive and certainly adds to 
the appearance of the set. In motor - 
driven yachts especially, under certain 
conditions, the coils vibrate considerably, 
which may be undesirable. However, 
under other conditions, a slight vibration 
may be tolerable, as it tends toward a 
"modulation" on the emitted frequency, 
which is not so bad at sea. If vibration 
is severe, the best procedure is to fasten 
to each coil a piece of bakelite, extending 
this to the panel and securing it. This 
does not allow such rapid change of 
plug -in coils but steadies them. It is 
often sufficient to tie a piece of bakelite 
inside each coil with waxed cord. 

Outside of the factors mentioned, the 
set works equally well in an amateur sta- 
tion or on board a yacht- either upside 
down or right side up. It is a 1930 set. 
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LIST OF PARTS 

2 .0012 mfd. Sangamo fixed condensers 
-for grid C5. 

1 R. C. A. tapped plate blocking con - 
denser-C4 .0006 mfd. Cl, C2, C3. 

3. .0002 mfd. variable condensers -Gen- 
eral Instrument Co. 

2 50 -watt sockets and tubes. 
1 5000 -ohm grid resistor -Heavy Duty, 
Transmitting Rl. 

1 Filament voltmeter 0/15 a.c. volts, 
Jewell V. 

1 0/300 milliamperes d.c. meter MA. 
1 0/3 amp. antenna meter, high fre- 
quency, A. 

1 Filament transformer, with primary 
rheostat T. 10 V sec. for 50 watt 
tubes. 7 V sec. for "210" tubes. 

1 Center tapped Bypass Condenser, C6, 
.002 mfd. each section. 

20 ft. 3/16 in. copper tubing for 40- 
meter band coils, L4, L5, L6. 

8 Plug -in attachments, "Ajax," and 2 
for each extra coil. 

1 Leach relay, keying, model 18, type 
S -3 (optional). 

1 .5 mfd. Polymet fixed condenser (key 
contacts- optional) C7. 

1 200 -ohm Resistor (current limiting) - 
(optional) R2. 

1 ft. 3/4,-in. diam. bakelite tubing -for 
chokes. 

60 ft. no. 30 wire for chokes Li, L2, L3, 
L4. 

6 Binding posts, large bakelite. 
Panels, baseboard, strip brass, machine 
screws and nuts. 

6 ft. / by % inch brass strip. 
1 piece 3/16 by 1% by 4 inch bakelite- 

post strip. 
1 piece 14 by 7% by 18/ inch -main 

panel. 
1 piece N by 5 by 734 inch bakelite- 

antenna panel. 
1 baseboard N by 13/ by 28 inches - 

main baseboard. 
1 baseboard N by 5 by 8% inches -an -. 

tenna -panel baseboard. 

A New Voice in Education 
(Continued from page 552) 

through the use of a small microphone 
mounted close to a small motor -driven 
revolving disk backstage. The output of 
this microphone was highly amplified and 
fed to a mammoth Amplion speaker 
mounted within the dummy dynamo. 

Another original idea indicating the 
possibilities of the sound amplifier field is 
found in one of the advertising efforts of 
a canned milk company. At an exposition 
where this company had a display booth 
a model of a cow was set up and was 
called "The Talking Cow." Visitors to 
the exposition could ask the cow ques- 
tions and would receive an immediate re- 
ply, ostensibly from the cow itself. The 
arrangement used was to mount a con- 
cealed microphone inside of the cow's 
head behind the opening provided by one 
ear. This microphone was connected 
through an amplifier to a pair of head 
phones worn by a man who was concealed 
some distance away. He in ` turn was 

equipped with a microphone which fed 
into an amplifier, the output of which was 
connected to a speaker mounted within 
the cow. 

Another unusual use for an amplifier 
installation was found in a turkish bath, 
where the proprietor was most conscien- 
tious in his desire to have patrons obtain 
the maximum benefit from his baths. He 
found that the average patron would not 
remain in the steam room long enough to 
obtain the best results, largely due to the 
monotony of the procedure which does 
not permit of either conversation or 
reading. To overcome this monotony a 
special damp and heat -proof loud speaker 
was installed with a radio receiver and 
amplifier located elsewhere. 

Any clever advertising scheme, such as 
that of the talking cow, will find a ready 
sale among progressive advertising agen- 
cies as well as among storekeepers and 
any others who can capitalize novelty. 
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A New Band -Pass Tuner Kit 
(Continued from page 520) 

using a single 250 tube output. The use 
of a push -pull output stage makes it pos- 
sible to reduce the filtration required at 
high current and improve the filtration in 
the low- current section. 

A special tap has been provided on the 
standard 255 input transformer to work 
out of an 1,800 to 2,000 -ohm pick -up. 
This increases the gain with pick -up input 
and obviates the necessity of using a sepa- 
rate input transformer and other special 
circuit arrangements which are necessary 
with single -stage audio amplifiers. 

The combination of the 712 tuner and 
the 677 or an equivalent amplier make a 
receiving unit which is virtually limited 
in its DX possibilities only by the stray 
level. In Chicago it has received stations 
from the west coast with an eight -inch 
antenna. This represented the actual an- 
tenna, since without the wire not even 
local stations could be received. 

PARTS LIST FOR 712 RECEIVER 

The following S. -M. parts: 
1 713 pierced metal chasis (with shield 

partitions). 
1 813 escutcheon. 
1 313 .00035 mfd. five -gang condenser 

and dial. 
3 121 shielded r.f. coils. 
1 122 shielded r.f. coil. 
1 124 shielded r.f. coil. 
7 275 r.f. chokes. 
1 30X selector coupler. 

and 
4 Potter 30B by -pass condenser blocks. 
3 C -R 224 tube sockets. 
i C -R 227 tube socket. 
i Yaxley 10MJP 10,000 -ohm potentiome- 

ter. 
1 Yaxley 840 -C condenser block. 
1 Durham 10,000 -ohm two -watt (green) 

resistor. 
1 Durham 60,000 -ohm one -watt (blue) 

resistor. 
2 Polymet .00015 mfd. small moulded 

condensers. 
3 Carter RU -400 400 -ohm resistors. 
1 H. & H. 1561 on -off switch. 
2 walnut 1V8" brown wood knobs. 
1 walnut 13/" brown wood knob. 
8 moulded binding posts. 
1 set of hardware and hook -up wire. 

PARTS LIST FOR 677 AMPLIFIER 

The following S. -M. parts: 
1 677 Case chassis and panel. 
1 255R audio transformer. 
1 257 push -pull input transformer. 
1 337U power transformer. 
1 338U filter choke. 
1 339U filter choke. 
1 4696 1,500 and 800 -ohm resistor. 

and 
i Potter 673 condenser bank. 
2 C -R 245 sockets 
1 C -R 280 socket. 
1 C -R 227 socket. 
1 Carter A. P. 15 hum balance. 
1 Durham 2,000 -ohm one -watt resistor 

(white). 
1 Durham 3,500 -ohm two -watt resistor 

(brown). 
12 moulded binding posts 
1 set of hardware and hook -up wire. 
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The NEW Hf i Mastertone 
LaboratoryMade Kecelver 

rmiult!Imtiiitoiititu!illr: , 

Completely Built and Assembled by 
H-F-L Engineers -Shipped ready to Operate 

All metal completely shielded chassis: 7 "x21 "x7 4" Fits nearly all consoles. it tubes 
operating at peak efficiency [5-224; 3-227; 2 -245; 1 -280.1 Single dial positive one -spot 

tuning; Humless AC Operation; Uses 5 Screen -Grid tubes, 5 Tuned R. F. Circuits; 
High Power Screen -Grid detector, with 175 volts impressed on plate; Automatic line 

voltage control inbuilt holds voltage against fluctuating; 100 -Volt DC Dynamic field 

supply incorporated; 3 stage Phonographic amplifier, Finest quality precision made parts. 

Amazing Power Highly Developed Circuit 
Intermediate employs 4 screen -grid tubes 
with 5 tuned filter circuits, easily adjustable 
to peak of tuned frequency. Positive 10 
Kilocycle selectivity. Most highly engin- 
eered receiver ever built. 

The New Audio System 
Uniform amplification over entire musical 
scale. Operates with dynamic, magnetic or 
horn speakers without a bit of hum. 

The H-F-L Power Master 
Not an ordinary power pack, but a specially 

developed unit of the Mastertone, 
built separately to simplify installa- 
tion. Has oversized transformer, 
full wave type 280 rectifier tube. 
Built by Hand -Yet Low 

in Price,- 
Quality -not quantity -theH -F -L 
Mastertone standard. One dem- 
onstration will convince you that 
its the master receiver of all times. 
Fully guaranteed. 

Write today for complete 
description and price. 

Startling realism! Unfailing accuracy! Its 
great power and sweet tone awe and thrill, 
setting new standards of performance 
achieved by H. F. L. engineers after two 
years of tireless research and tests under 
all conditions. 

Keenest Sensitivity 
Unlike any ever known! Gets distant 
stations clearly, sharply, distinctly with only 
wire screen or metal plate aerial built in 
cabinet. 

HIGH FREQUENCY IABORATORIE.r 
28 North Sheldon St. Dept.3i Chicago, lll. 

BE A RADIO DOCTOR 
Radio servicing offers the biggest opportunity for the man 
interested in radio. About 10,000,000 receivers need service 

some time or other, many are naturally inefficient and can be 
improved on. 
The Radio Doctors, Inc., is the only institution teaching exclu- 
sively radio repairs, having specialized on this phase of radio for a 
number of years. 

$3,000 to $5,000 per year 
The professional "Radio Doctor" receives $2.00 or $3.00 per visit and is 
welcomed in the best of homes -may I tell you more about this new, 
fascinating and extremely profitable business? Write now for free book- 

let, "Why the Radio Doctor." (Early inquiries will receive a blueprint of a recent 
well -known manufactured superheterodyne.) 
E. W. PARKER, Pres. RADIO DOCTORS, INC., Dept. N9, 131 Essex Street, Salem, Mass. 

THE 

RADIO 
DOCTOR 
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PROTECPURADio gE ThF 
cóRWtj 

VuLCAÑ 
LIGHTNING ARRESTER 

Built on a New Principle to 
Dissipate Accumulated Static 

Charges 
The Corwico Vulcan Lightning Arrester not 

only protects your radio set against lightning, 
but also dissipates accumulated static charges, 
thus improving reception. 

Any radio protected by a Comico Vulcan 
Lightning Arrester that is damaged by light- 
ning will be repaired by us up to a cost of $100. 

AT ALL DEALERS 
Or Direct Upon Receipt of Price 

CORNISH WIRE CO. 
36 Church Street, New York City 

MAKERS OF 

CORWIC°BRAIDITE HOOK UP WIRE ' 

AUDIO 
TRANSFORMERS 

Worthy of the 
HAMMARLUND 

Name Plate 
DESIGNED primarily for the new 

"HiQ -30" Custom -Built Receiver, 
Hammarlund Transformers are a revela- 
tion in amplifying power and tone fidelity 
over the entire audible frequency range. 
The large cross -section core of specially 
treated laminations permits high primary 
currents without saturation. Completely 
shielded. Pigtail terminal leads for sub - 
panel connection. 
Four types: First stage, Push -Pull Input, 
Push -Pull Output for magnetic speakers, 
Push -Pull Output for dynamic speakers. 
Hear them! Try them! They will greatly 
improve the output from any circuit. 

Write Dept. RN -12 for Details 
HAMMARLUND MFG. CO. 

424 -438 W. 33rd St., New York 

3 o't. Rd:uh. 'Rad.ia 

mmarlund 
PRECIS /ON 

PRODUCTS 
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Ready For a Short -Wave Chat 
(Continued from page 523) 

communication, and assure ourselves that 
the signal is clean -cut and steady. We 
can also observe the effect of different 
circuit adjustments, different antenna 
tuning, etc., on the quality and intensity 
of our signal. The local intensity does 
not mean very much, however, as so 
many things enter into the transmission. 
When using the set for phone on 85 
meters we can sit at the desk and talk 
into the transmitter, hearing our own 
words in the receiver headphones. 

For more accurate frequency measure- 
ment we use a wavemeter. The coil is 
inductively coupled to the oscillator 
(holding wavemeter near transmitter is 
sufficient), and the condenser dial is 
tuned slowly until maximum current is 
indicated by the bulb, either flashlight or 
neon. Some of the commercial meters, 
such as General Radio and Aero. are ex- 
cellent but a trifle expensive. The circuit, 
shown in Fig. 2, is simplicity itself, and 
a meter can be easily built from an old 

Code or Phone 

CODE 
Mod. choke shorted, 
mod. plate disconnected 

PHONE 
Mod. choke and plate 
ill circuit 

quickly adjusted to any desired wave by 
changing the oscillator condenser and re- 
tuning the antenna circuit. Variation in 
antenna tuning should not change the os- 
cillator wavelength over 1%. 

While the essential information for put- 
ting the home transmitter in operation has 
been indicated here, there are of course 
other things which space does not permit 
covering. A valuable source of informa- 
tion on this subject is the "Radio Ama- 
teurs' Handbook," published by the Amer- 
ican Radio Relay League at Hartford. 
Conn., and also the articles by R. S. 
Kruse in QST from December, 1926. to 
March, 1927, entiled "How Our Tube 
Circuits Work." 

Amateur Procedure 
After all preliminary testing has been 

completed, and the operator has assured 
himself that his transmitter radiates a 
clean -cut, steady signal within one of the 
prescribed bands, it is time to "get out of 

TABLE 1 

HOME TRANSMITTER PERFORMANCE 

Wavelength 
Meters 

Plate 
Voltage 

Volts 

Osc. Plate 
Current 

Mils. 

Input 
Watts 

Antenna 
Current 
Amps. 

85 220 40 9 .20 
78 220 40 9 .20 
42 220 45 10 .15 

85 190 33 6 .15 

Modulator grid bias -22 v.; plate current 40 mils. 

These voltages approximate those of a battery- operated Home Transmitter. Grid leak 
5,000 ohms. Oscillator UX210; modulator UX250. Filament voltage 7.5 volts d.c. Antenna -A type -detuned to % max. current for steady signal. 

condenser, a flashlight bulb, and two rig- 
idly wound, home -made coils. The flash- 
light bulb should be of the single cell, 1.2 
volt type, as this is a low resistance bulb 
(.6 ohm cold and 2.4 ohms hot). The 
tuning with this bulb is much sharper 
than with a higher resistance bulb, but 
care must be used not to burn it out. 

The home -made meter must be care- 
fully calibrated from a standard one, by 
holding each in turn close to the receiver 
coil and noting the dial reading of each 
when they pull the receiver out of oscil- 
lation. As the receiver goes out of os- 
cillation with a click and back again into 
it with another click, midway between 
these clicks on the receiver dial indicates 
the receiver wavelength corresponding to 
the wavelength at which the wavemeter is 
set. A curve is made up for the new 
wavemeter, showing dial settings plotted 
against wavelength or frequency. 

With a calibrated wavemeter at hand, 
the transmitter can be calibrated in terms 
of oscillator condenser settings against 
wavelength. Such curves for the writer's 
transmitter are shown in Fig. 3. Fortu- 
nately enough, the main transmitting wave 
in each band, 85 and 42 meters, falls on 
the oscillator setting of 60, but such luck 
is unusual. While other home transmit- 
ters will show curves generally similar, 
each one should of course be individually 
calibrated. With this chart on the wall 
near at hand, the transmitter may be 

town " -ethereally speaking, of course; 
with low power and loose antenna coup- 
ling no physical move should be neces- 
sary. For the average location it is easier 
to begin with the 80 -meter coil, as inter- 
ference from distant stations is less. In 
sparsely settled country, however, such 
as parts of the West, the 40 -meter coil 
offers the best chance of raising someone. 
The daytime is best for an air début, be- 
cause the heavy traffic and interference at 
night tends to crowd out a weak. low - 
powered signal and the uncertain sending 
of a beginner. The simplest way to start 
is to locate with the receiver some other 
station sending "CO." Each string of 
"CQ's" is followed by "de," and the 
distant station's call repeated two or three 
times. 

When this sequence has been carried 
through a few times, the distant station 
sends "AR" or "K" and becomes silent. 
It is then our turn to switch on the trans- 
mitter and start sending his call perhaps 
five or ten times, followed by "de," and 
our own call two or three times. Switch- 
ing on the receiver a moment, we listen to 
see whether he comes back; if not, we 
try again. If he does come back, he 
begins with our call, "de" and his own 
call, followed by whatever he has to say. 
In this process we have used the trans- 
mitter and receiver switches, but there 
was no need to touch the receiver tuning. 

Using the other method of raising a 
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TABLE 2 

COMMON Q SIGNALS AND ABBREVIATIONS 

QRD Where bound? Bound . . . 

QRG My frequency? Your freq. . . 

QRI My tone bad? 
QRK How do you rec. me? 
QRM Interference 
QRN Static 
QRQ Send faster 
QRS Send slower 
QRT Stop sending 
QRX Stand by 
QRU Anything for me? Nothing 
QRV Are you ready? Ready 
QSA Signal readibility 1 -5 
QSB My sig. strength vary? Your etc. 
QSC My signals swing out entirely? etc. 
QSD My keying bad? Your etc. 
QSO Can you communicate with? 
QSP Will you relay to? 
QST General call to all stations 
QSQ Send each word once 
QSX Does my frequency vary? 
QSZ Send each word twice 
QTA Cancel my last message 
QTC I have message(s) for you 
QTR What is your time? Time is 
C Yes 
N No 
UA Do you agree? 
K (or GA) Go ahead 
Q Wait 
R Received 
RPT (or ?) Repeat 
?WA Word after 
?WB Word before 
?AA All after 
?AB All before 

It will be noted that practically all the Q 
signals may be used either as a question or 
as an answer. 

station, we send out "CQ" three to five 
times, signing our own call two or three 
times. This whole sequence is repeated 
three times -no more. We then switch 
on the receiver, and "search" the band for 
an answering signal in the form of our own 
call. The tuning control must he moved 
slowly across the entire band, stopping 
long enough on each signal to recognize 
our own call if it is being sent. When we 
locate someone calling us, we answer him 
as soon as he stops sending. The stand- 
ard inquiry call is "three times three," or 
"CQ" three times and one's call three 
times, all repeated three times. But as 
"CQ" catches attention and the call does 
not, it is usually better to send five "CQ's" 
and the call twice (three times on the 
last round). To send "CQ" more than 
five times running is a step toward be- 
coming that premier nuisance of the ama- 
teur bands, the man whose fingers auto- 
matically repeat "CQ" ad infinitum 
while his mind is busy elsewhere, or 
dozing. Others get so tired of listening 
to his attention signal that they rarely 
wait for his call. 

When contact is established one station 
usually says something like "GE OM 
QSA4 PDC hr at Boston, Mass. QRK? 
QRA ?" (good evening, old man, your sig- 
nals are moderately strong, pure d.c. note 
here at Boston; how do you receive me? 
=what is your location ?), signing off with 
a short call. The other station, coming on 
with a short call, replies with "R" or "R 
OK" if everything was received perfectly, 
or " ?" or "RPT" if something was 
missed, and gives the desired information. 
The chat then continues about anything 
of interest to the two operators -the 
weather, the transmitting conditions, the 
power in use, etc. Most of the "ama- 
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6 TUBES 
SCREEN 
GRID 

AGENTS 
WANTED 

Here at last is the radio everybody 
has been waiting for! A high - 
poNered, long distance, 6 tube set 
with 2 stages of - screen grid. No 
"AC ". hum., Illuminated single dial 
drum control. Plenty of volume to 
operate .power dynamic speaker. 
Beautiful clear tone, equal to high - 
priced sets:- Guaranteed to give 
years of perfect satisfaction. All for 
the unheard of low price of $24.001 

No wonder it has become an over- 
night sensation! No wonder it is 
going - like wildfire -selling itself 
almost at sight! And no wonder 
our agents are cleaning up $60. 
to $75. -yes, even up to $200. a 
week during spare time -evenings ! 

BIG PROFITS, QUICK 
Choice, Exclusive 
Territories Still Open 

HUM - 
LESS 

SHIELDED 

EXCLUSIVE 
TERRITORY 

ACT QUICK for 
Exclusive 
Territory 

Live wires are tying up 
choice territories on ex -. 
elusive contract. You 
can do the same in your 
territory if still open. 

This is your opportunity to tune in on station 
S- U- C- C- E -S -S! All you need is a sample 
ELGIN to find out what you really can do. 
Try it. Compare it with others for results. 
Demonstrate the ELGIN to your friends. 
When they hear its marvelous performance' 

DON'T LET A 2c STAMP STAND 
I 

and the astonishingly low price -it's'. 
a sure sale nine times out of ten. The 
more people you see, the more you 
sell and the more money you make. 

START MAKING $6Q. A WEEK 
But You Must Act NOW! 
Today, without quitting your job, 
you can begin making real money, 
supplying the big demand for the 
new ELGIN. Work a few hours 
every evening--and before you 
know it, you have a profitable busi- 
ness of your own. 

No miracles. No luck in this deal. 
Just plain facts. It's being done 
every day by our enthusiastic, suc- 
cessful band of Elgin agents. You 
can, too. No experience necessary. 
All we ask is your willingness to 
work -to get out and demonstrate 
the great new ELGIN. Now is the 

time to start. Fill in and mail the coupon 
today and you're all set to make money - 

yes, sir, real money -if your territory is still 
open. Find out now. Don't delay. Mail 
coupon or, better still, wire! Be sure to give 
your county. 

BETWEEN YOU AND SUCCESS! 

ELGIN RADIO COMPANY, 4993 North Crawford Ave., Chicago. (Be sure to give your county.) 

Please let me know immediately if the opportunity of cashing in on the new low- priced Elgin Radio 

is still open in my territory. 
Name 

Address County 

SEND FOR THIS 

FREE BOOK 
OF SELF HELPS 

New practical working methods for Aviators, 
Radio Mien, Inventors, Engineers, Mechanics, 
Automobile and Battery Men, Electricians, 
Contractors, Carpenters, Painters, Decorators, 
Artists, Advertisers and other technical men. 
Over 200 books covering practically all kinds 
of mechanical work. Write for your free copy 
today. 

FREDERICK J. DRAKE & CO., Publishers 
510- 179 No. Michigan Blvd., Chicago 

MASON, FENWICK & LAWRENCE 
PATENT LAWYERS 

600 F St., N. W., Washington, D. C. 
Estb. over sixty years. Send sketches. 

Electrical, Aeronautical and Chemical Inventions 
carefully handled. Practice before the U. S. Courts 
and the Patent Office. Prompt and careful service. 
Write us. Protect your inventions. 
TRADE MARKS REGISTERED 

SEND for our 1930 catalog. 
Filled tvith amazing values 

in screen grid radios, push 
pull audio, consoles, kits, 
parts. All standard makes 
and guaranteed merchandise. 

WESTERN RADIO MFG. CO. 
BOHAI W. LAKE ST. CHICAGO ILL. 

MARVELOUS NEW PATENTED 

SCREW. HOLDING SCREW DRIVER 
yi- maenatie. Holds screws debt! Removee 

INSTANTLY ¡min inaccessible Places. 
Factories, radio electricians, machinists, etc., buy 

eight! Indisnensanle. trice $1.50 only, (Sent 
postpaid receipt money order.) 
DISTRIBUTORS: Genuine opportunity earn 
big money. Exclusive territory. Write or wire 
Quid: ofor full details. 

fFYT1iE Mf4.C4..1296 WaterSLBosteltMms 

N 

on 

', / JI 
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añdiboks 
The 

for CvrY 
Get m 

From Your Newsdealer 
or Fill Out and Mail Coupon Below 

RADIO TROUBLE RADIO 
TROUBLE FINDER 

1930 Edition 
Ever have your radio fail when a big 
program was on? That's when the 
New Radio Trouble Finder is worth 
its weight in gold! It tells you what 
to do, and do quickly in order to 
find and repair the trouble. 64 pages 
in easy -to- understand language and 
non -technical diagrams. 
Every home should own a 
copy. Price postpaid only 5c 

RADIO AMATEUR'S 
HANDIBOOK 
1930 Edition 

Sometimes called the Radio Amateur's 
Bible. Includes 10 How -to -Build ar- 
ticles, with complete instructions and 
diagrams; new radio wrinkles, DX 
hints, data on the new tubes, an- 
swers to AC problems, and helpful, 
money- saving ideas for the radio ser- 
vice man. 96 illustrated pages. Large 
9 by 12 inch size. Beau- 
tiful colored cover. Price 50C 
postpaid 

1001 RADIO 
QUESTIONS AND 

ANSWERS 
1930 Edition 

If you own a radio, you need this 
book. Everything you want to know 
about radio is in it, from "How to 
Kill Outside Radio Noises" to a clear 
description of the newest tubes and 
how to use them. If you have a 
question on radio, here is your an- 
swer and a thousand more. 96 illus- 
trated pages. Large 9 by 12 inch 
size. Beautiful colored 
cover. Price postpaid 5 0c 
only 

150 RADIO HOOKUPS 
1930 Edition 

All the newest hook -ups, described 
with complete diagrams. Every radio 
fan and set -builder should own a 
copy for ready reference. Includes 
crystal circuits, single circuit detectors, 
audio and RF amplifier circuits, super - 
heterodynes and numerous AC and 
DC receiver circuits. 64 
pages, with beautiful col- 
ored cover. Price postpaid 

We accept stamps for all orders 
under $1. 

25c 

FLYING FOR 
EVERYBODY 

Everyone interested in aviation should 
own this most helpful book. Includes 
the fundamental principles of flying; 
how to learn to fly ; how to tell when 
a plane is safe; passenger rates on 
newest air routes, etc. In fact, it 
might well be called a complete ency- 
clopedia on Aviation. 96 pages, fully 
illustrated. Printed in the large 9 
by 12 inch size, with 

50C beautiful colored cover. 
Price postpaid only 

HOW TO WIN AT 
BRIDGE 

by Wilbur C. Whitehead 
The world- famous Bridge authority's 
newest book. Tells how to play both 
Auction and Contract Bridge TO 
WIN! Complete rules of play and 
methods of scoring for both Auction 
and Contract Bridge. Contains 500 
hands to bid and play, with com- 
plete solutions and analyses in back 
of book. The biggest 50c worth ever 
offered to Bridge fans. Printed in 2 
colors.- Hearts and diamonds shown 
in red throughout.. 96 pages. Large 
9 by inch over - 50C Beau- 
tiful colored cover. Price 
postpaid only 

POPULAR MAGIC 
AND CARD TRICKS 

1930 Edition 
Hundreds of parlor tricks and games 
described and illustrated so that any- 
body can do them. Always good for 
an evening's entertainment. Mystify 
your friends, charm the ladies. 96 
pages. Large 9 by 12 inch 
size. Beautiful colored 
cover. Price postpaid only 

50c 

Simply Clip and Mail 
This Coupon With Your Order. 

rm_II1 III= o ® MOM ®- S ® - -- -- 
EXPERIMENTER PUBLICATIONS, Inc. 
Dept. 2412aa, 381 Fourth Avenue, New York, N. Y. 

Gentlemen : I enclose for which please send me 
(amount here) 

postpaid the following: 

Check Radio Trouble Finder 
Ones Amateur's Handibook 
You 1001 Questions & Ans. 
Want 150 Radio Hook -ups 

t 

LYING 
Everybody 

HOW TO 

WI N AT 
BRIDGE 

501 

AUCTION CONTRACT 

rtuDE.Ún.s 
..4 i,óvtr44, 

v5o Ñ 

oNa4wNDiiC0v 
NAY 

A.n,Yn/- 6,r1175 
y 

WILBUR 

l 

WHITEHEAD 
Qnmriai'v Fonnw.t Addy( Pnlhorita 

Flying for Everybody 
Popular Magic and 

Card Tricks 
How to Win at Bridge 

Naine 

Street. Address 

1 City - State 

LMOM ® JEER IMO II1 ®M =ME - - - NNW s. 
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teur short -hand" as used above is easily 
guessable, as words are represented by a 
few of their consonants; and the rest is 
soon learned by listening to others. Sig- 
nal strength is rated from a minimum 
readability of QSA1 to a maximum of 
QSA5. Some other "Q" signals in com- 
mon use by commercial stations as well as 
amateurs are given in Table 2. A special 
amateur one is "QRAR ? -Is your call 
book address correct ? "; and "QRAR- 
My call book address is correct." 

The government call book of American 
amateurs can be obtained from the Gov- 
ernment Printing Office (Washington, 
D. C.) for twenty -five cents, and private 
interests publish quarterly an interna- 
tional call book costing a dollar. The 
signal "VE" is usually sent when begin- 
ning a transmission, and "VA" (or SK) 
is sent when signing off with a particular 
station. If the station is closing down 
and will not stand by for others, "CL" 
should also be sent. When signing off 
with another amateur it is courteous to 
send something like "HPE CUAGN VY 
73 GB (hope to see you again, very best 
regards, good- bye)," although lengthy 
leave- takings can be and often are over- 
done. "73 GB" should really be suffi- 
cient. 

With a small transmitter, and particu- 
larly with some form of remote control, 
the receiver may be left on while trans- 
mitting unless it is tuned very near the 
transmitting wave. This permits the use 
of "break -in," the fastest kind of two - 
way communication. We call another 
station, interspersing his call with "BK." 
As soon as he hears us he comes back. 
right through our sending, and of course 
we then stop and listen to him. If we 
miss any of his sending we simply send 
"BK," and he begins the word over. 
The transmitter and receiver switches re- 
main closed; to send we merely press the 
key, and to receive we merely listen. Like 
two speakers face to face, either station 
can interrupt the other. This takes alert- 
ness and good operating -hence is more 
exciting and much. faster than regular 
operation. Unfortunately, the percentage 
of stations equipped for break -in, and 
operators familiar with it, is none too 
great. 

Every station should keep a log book. 
In this appears a more or less complete 
record of each transmission, including sig- 
nal strength, static, etc. The notes may 
extend to the weather, the barometric 
pressure, or anything else in which the 
operator is interested. A cheap notebook 
can be ruled and labelled to the indi- 
vidual taste. The photograph shows a 
typical page from the W2CX log. 

DUE to special testing equipment quite 
as well as thorough training, the 

radio service man has attained the dignity 
of a professional worker, according to J. 
E. Smith, President of the National Radio 
Institute. Recently, special testing equip- 
ment has been developed whereby the 
service man can make every conceivable 
test out in the field, and locate any 
source of trouble in a radio set. This 
kind of service is essential to the pros- 
perity of the radio industry which now 
operates on the principle of mass pro- 
duction. volume sales and satisfied public. 
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eÍé cá1 
Qua /itta Tubes 

/ 

F 

Your Radio deserves a set of Televocal Tubes 
for Christmas. And the pleasure will be 

entirely yours. And while you're at it, 

why not a set of Televocals for Cousin 
Kate or Aunt Mary. There's one gift 
that won't he exchanged -and can't be 

duplicated. 
Televocals are Quick Heating-al- 
most instantaneous. They give 
Perfect Fidelity of Tone Quality 
with Clear, Humless Operation. 
They have Greater Sensitivity, 

giving further range with 
Hair -line Selectivity. They 
are Sturdily Built to 
stand any strain and 

are Liberally Guar- 
anteed. 

No. A -C 
224 

Screen 
Grid 

No. A -C 
227 

Quick 
Heating 

There is a Tele- 

vocal Tube for 
every need at all 
good dealers. 

Televocal Corporation 

They cost no 
more, giving 
longer service 
and are liberally 

guaranteed. 

Televocal Building, Dept. A -12 
588 12th Street, West New York, N. J. 

FREE 
SERVICE DEPARTMENT 

Questions on "where to buy" and "what to buy" are answered 
by our Service Department. So really it doesn't matter what the 
question is, you're bound to get the information you want. 

National Radio Trade Directory answers over 5,000 perplexing 
questions a year. 

If You Want To Know The Address Of Any 
MANUFACTURER, JOBBER, AGENT OR REPRE- 
SENTATIVE LOCAL SALES OFFICE, TRADE- 
MARK OWNERSHIP, PHOTOGRAPH OF PROMI- 
NENT INDIVIDUALS CONNECTED WITH THE 
RADIO TRADE OR THE ADVERTISING AGENCY 
OF ANY MANUFACTURER OR JOBBER OR ANY 

OTHER RADIO INFORMATION 
WHERE TO BUY OR SELL 
WRITE, PHONE OR WIRE US 

NATIoNEItAii ItAilEillitECT01t1' 
frl ! 1 z úi O La i u il p %rÍ J 

NEW YORK CITY 303 FOURTH AVENUE 
Gramercy 5433 

É C ®DIE yQAHe1HOMEndSRRDIO AND TELEGRAPHY 
WITH AUTOMATIC To Better Positions Be an operator, broadcaster, experimenter, etc. Read 

11 
U. S. Govt. De Is., Colleges, 

telegraph and short wave codes by aid of the 
3 Omnigranh 

d 1 

easily and quiekly. World's hobby. 
Scientists, and Schools use it Iíoels $7 -$40. Catalog free. 

OMNIGRAPH MFG. CO., 810 E 39th St., C5, Brooklyn, N. Y. ÑOMNIGRAPII 
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To eliminate "static" from motors, street cars, 
telephones and electrical appliances, plug in a 
Falck Claroceptor between wall socket and 
radio set. This new improvement by a pioneer 
manufacturer grounds and thus blocks out line 
interference noise and radio frequency disturb- 
ances. Also improves selectivity and distance. 
Requires no changes in set. Measures just 
31/2x51/2x2Y2 inches. Thousands all over 
America now use the Claroceptor for clearer 
A.C. reception. Get one right away -at radio 
parts dealers. Write for descriptive folder. 

$7.50 
with cord and plug 

+CLAROCEPTOR 
Manufactured by ADVANCE ELECTRIC CO. 1260 W. Second Street Los Angeles, Cal. 

JOBBERS AND DEALERS, GET OUR PROPOSITION 

At Last! --a book contain- 
ing all the rules of commercial 
and government radio traffic 
- -and operating regulations. 

The Only Book of Its Kind! 

Radio Traffic Manual 
and 

Operating Regulations 
By R. L. Duncan 
and C. E. Drew 

Radio Institute of 
America 

At last here Is a 
book for students, 
amateurs, and radio 
operators who con- 
template entering 
the commercial field. 
With the help of 
this little book - 
the only complete 
one of its kind -you 

may learn quickly and easily 
all the government and com- 
mercial traffic rules and op- 
erating regulations. 

Duncan and Drew, the two 
well -known authors of "Radio 
Telegraphy and Telephony," 
have set forth clearly and ac- 

curately in 181 pages all the information on 
the subject that you will want. Everything 
from Morse Code and Conventional Signals to the Issuance of Radio Operators' Licenses is 
included in detail. An excellent index in the 
back of the book makes every topic easy to locate. 

$2.00 
On Approval Coupon 

JOHN WILEY AND SONS, Inc. 
440 Fourth Ave., New York 

Gentlemen: Kindly send me for examination Dun - ran and Drew's "Radio Traffic Manual." At the ex- piration of ten days I agree to remit $2.00 or return 
the book postpaid. 
Name 

Address 

Reference 
R.N. 10 -29 

Power Amplification 
(Continued f 

ted are those which are now used in the 
actual production of a pack for a nation- 
ally known radio receiver and that the 
pack is the result of many months' work 
and constant revision until the best pos- 
sible results were obtained. 

There is one other point that should be 
mentioned at the start, and that is that 
the builder is at perfect liberty to use his 
own judgment in the substitution of parts 
as regarding rating and type, as slight 
changes in parts and ratings, except in 
such vital points as grid biasing resistors 
and filament voltages will not appreci- 
ably affect the operation. 

Referring to Fig. 1, which shows the 
complete power transformer layout as 
well as the connection of the filter chokes, 
filter condensers, the last audio stage, 
which is push -pull, and dynamic speaker: 
it will be noted that the plate voltage for 
the 245 power tubes is taken off directly 
following the first choke and that from 
here on the circuit consists of a stage of 
resistance -capacity type filter. The low 
voltage end of this may be used to supply 
voltage for any radio -frequency tubes 
which it may be desired to operate. It 
will further be noted that the voltages for 
the audio -frequency tubes are obtained at 
the output of the second choke, which is 
by- passed by the final condenser section. 

The connection of the dynamic speaker 
field to this filter is rather unusual, as it 
is made through the resistance R13, which 
is connected to the positive side of the 
filter following choke AFC2 shown in the 
sketch. The other end of the speaker 
field winding is connected through resistor 
R2 to ground and at the point of connec- 
tion between speaker field winding and 
R2 a tap is supplied which may be used 
to furnish the cathode biasing of any 
radio -frequency tubes such as 227's or 
224's which it may be desirable to use. 

The biasing of the push -pull power 
tubes is accomplished in the usual manner 
by means of the resistance R12, across 
which there is a voltage drop. This volt- 
age varies automatically with the plate 
voltage supplied to the power tubes keep- 
ing the bias correct at all times. A con- 
nection may be made to the positive end 
of resistor R12 through another resistor 
R8 and back to ground at the center point 
of the high -voltage secondary winding; 
resistor R8 being supplied with a variable 
contact which in turn should be connected 
to the rotating contact of the potentio- 
meter R7 which shunts the filaments of 
the amplifier tubes. These two variable 
resistors act to reduce the hum in the 
speaker. 

A single stage of resistance -impedance 
audio coupling is used preceding the 
power tubes. This is shown in the upper 
section of Fig. 1, along with the circuit 
for the detector tube for the sake of 
clarity. Where the amplifier is to be 
used mainly for phonograph work, a pick- 
up matching impedance may be substi- 
tuted for the resistance -impedance ampli- 
fier, in which case the section of the cir- 
cuit shown within the dotted line should 
be omitted. With this impedance- match- 
ing unit, a high -grade phonograph pick -up 
and with good push -pull input and output 
transformers sufficient volume can be ob- 
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and the 245 Tube 
rom page 521) 

tained to be properly heard in a small 
concert hall. An amplifier of the type 
which has just been considered can be 
made up to very good advantage on a 
steel or aluminum base about 10 inches 
wide by 15 inches long with the dynamic 
speaker mounted in the center of the 
pack. Where the speaker is mounted in 
this manner it would be well in order to 
prevent vibration to bolt it to the steel 
base through soft rubber gaskets or else 
to mount the tubes in cushion type 
sockets. 

The plate voltage supplying the 245 
tubes in this pack is 250 volts and the 
grid bias 50 volts when the a.c. line volt- 
age is about 5% above normal. This 
means that the output of the first section 
of the filter is 300 volts, which in turn 
calls for an a.c. plate voltage from each 
side of the transformer secondary of 
about 340 to 350 rms. The rectifier tube 
filament voltage requires 5 volts at the 
tube contacts and the 245 filament wind- 
ing should supply 2/ volts at 3 amperes, 
whereas the filament voltage for the am- 
plifier tubes should run slightly in excess 
of 2%, the current depending upon the 
number of tubes to be operated from the 
pack. 

The resistance of the choke AFC2 is 
about 150 to 200 ohms and its inductance 
about 5 henries, it being wound with No. 
31 wire, the cost being much lower than 
that of the ordinary 30 henry choke -in 
fact, considerably less than half. The 
other coils and resistances are specified at 
the end of this exposition. It will be 
noted that the filter condensers, which are 
known as the D -8 Mershon condensers, 
are grounded to the base of the power 
pack by means of suitable clamps around 
the copper cases of the condensers which 
hold them to the base. Connections are, 
of course, made to the anodes on top of 
the condensers which are two in number, 
as shown. 

SUGGESTED PARTS WHICH MAY BE USED 

First Stage Audio Resistance -Impedance 
Unit: 

Amertran, National, Ferranti. 
Filter Chokes: AFC1 (600 ohms) ; AFC2 

(150 ohms). 
Transformer Co. of America, Thordar- 

son, Ferranti, Amertran, National, Don - 
gan, etc.. 
Electrolytic Filter Condensers (M) : 

Amrad, Mershon (type D -8). 
Resistors: 

Rl, 31 ohms; R2, 2,500 ohms; R3, 
100,000 ohms; R4, 20 ohms (potentio- 
meters; R5, 200,000 ohms; R6, 5,000 
ohms (60 mils); R7, 20 ohms (center - 
tap) ; R8, 860 ohms (60 mils) ; R9, 1,500 
ohms; R10, 50,000 ohms (variable); 
R11, 21,000 ohms; R12, 12,500 ohms. 

Tobe, Electrad, Frost, Carter, Clarostat, 
Ward Leonard, Ferranti, Harduck, Hindle. 
Dynamic Speaker (field resistance 6,500 

ohms approx.) : 

RCA, Jensen, Valley, Rola, Stevens, 
Magnavox, TCA, United Reproducers, 
Metro. 
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On Short Waves 
(Continued from page 541) 

supplied with a.c. receivers) like a local. 
2ME, Sydney, rocks in, while I have also 
received at different times and good 
strength 2XAF, ACT, Phillips Station at 
Bandeong, Java, and a Perlin station con- 
ducting a telephone conversation with 
2ME. 

Fig. 2 

"These stations have all been received on 
a broadcast aerial slung four feet above 
a galvanized roof and in a service station 
in the heart of Adelaide. The electric 
train passes our door and we are sub- 
jected to all the usual disturbance caused 

DET.TUNING FIL.CONTROL REGEN. 
COND. JACK COND. 

MIDGET RHEO. RESISTANCE 
TUNING COND. 0- 50,000 OHMS 

Fig. 3 

by flashing lights, motors, etc., and the 
biggest disadvantage of all is that I can- 
not get to the receiver when I should like. 
It's nice being home to get up at any hour 
and listen, but I can't do this at the ser- 
vice station, and consequently miss all the 
early morning stations." 

The coils used are tube -base and are 
wound as follows: 

Detector Screen -Grid 
Coil Grid Reaction Plate Grid 
No. 

1 1 

2 2 

3 3 

2 3 3-4 
3 5 S-6 
4 7 7-8 

R EPORTS from approximately 20 
per cent. of the 39,159 radio deal- 

ers queried in the April 1, 1929, quarterly 
survey of stocks in dealers' hands, con- 
ducted by the Department of Commerce 
in coöperation with the Radio Division of 
the National Electrical Manufacturers 
Association, showed a volume of business 
of $25,540,245 for the first quarter of this 
year, or an indicated total retail sales vol- 
ume of $132,000,000. 

Indicated total retail sales volume fig - 
ures for the January 1, 1929, and October 
1, 1928, quarterly surveys are placed at 
$136,000,000 and $96,000,000 respec- 
tively. 

CUSTOM BUILT 
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TrifreotRADIO 
MIINMI 

The ONLY Receiver which 
offers You Verified World's 

Record Performance 
The reception of 117 programs, all 6000to 8000 
miles distant and all within a period of 13 weeks 
gave Scott World's Record Radio its name, and 
definitely established Scott engineering and 
Scott custom -building as the standard by which 
all receivers must be judged. 

The Scott World's Record Custom -Built A -C 10 is 
even more competent than the earlier record -holding 
models and stands ready to defend its tide in your home, 
against any and all competition. 

SEND TODAY for Brochure 
The two units of the Scott World's Record Custom - 
Built A -C 10; namely, the receiver and the power pack 
containing the 245 push -pull audio stage are fully de- 
scribed and illustrated in a handsome full color brochure 
sent free. This brochure also shows Scott Custom -Built 
console cabinets -the finest yet seen in the industry. 
Send coupon today. 

SCOTT TRANSFORMER CO. 
4450 Ravenswood Ave. Chicago, Illinois 

If you are interested 
in selling Scott Cus- 
tom -Built Radio in a 
protected market, in- 
dicate on the coupon 
below. 

E. H. 
SCOTT 

-Clip and Mail NOW! - - - - - - -- -- 
R.N. 12 R.N. 12 

SCOTT TRANSFORMER CO. NAME 
4450 Ravenswood Ave., Chicago, Ill. 

Send me illustrated brochure. ADDRESS - 
Send me franchise dealer's proposition. CITY STATE 

SAW 
oN MOW I. 

LARGE We offer 
Discounts on 

Lafayette All -Electric, 
Screen -Grid Radio 

Receivers 
The 1930 Lafayette Screen -Grid 
Radio Set is the sensation of the 
field. We offer you an opportunity 
to sell this tremendously popular 
receiver to people who want the 
finest in radio. Most liberal dis- 
counts to dealers and agents. Be- 
cause of the tremendous demand 
for the Lafayette it sells at a 
tories amazingly low. 

30 -Day Free Trial! 
The 1930 Lafayette has every new 
feature of radio construction. 
All Electric Volume 
Screen -Grid Selectivity 
245 -Push Pull Amplification 
illuminated Single Dial Control 
Clearest Reception of Any Set on the 

Market! Mail to: WHOLESALE RADIO SERVICIO COMPANY 

30 Different Cabinet Models. Finest 36 Vesey Street, Dept. B -15, New York City 

custom -built work. AND -A 30- 
DAY FREE TRIAL ON EVERY 
LAFAYETTE SET. UNCONDI- 
TIONALLY GUARANTEED! 

Greatest Bargains on 
Nationally Known Products 

WHOLESALE PRICES on nationally - known 
merchandise ! Biggest discounts on standard 
equipment. TREMENDOUS SAVINGS. Every- 
thing shown in our newest 1930 Catalog -just 
out! Nothing to compare with it! Immediate 
personal service on all your orders. 

Mail Coupon for Big Catalog - 
Absolutely Free 

DEALERS- AGENTS -Mail the coupon below AT 
ONCE for your FREE copy of the new 1930 Whole- 
sale Radio Service Catalog. See our money- saving 
bargains -beautifully reproduced in color. Over 
200 pages of big specials. You buy under our 
"Satisfaction or money back guarantee." Get 
your copy to -day. Bush coupon! 

Name 
Street 
Town State 

NEWEST 1930 auto 
TRANSFORMERS 

FOR RADIO POWER SUPPLY 
A -B -C Prover for all receivers, Primary 105 to 115 volts 

` ` - 50 or 60 cycles Secondaries-2% 
volts, 9 amperes -9% volts, 3 am- 

peres-5 volts center -tapped, 4 am- 

peres -300 volts each side of center - 

tap, 125 milliamperes. All lugs 

mounted on bakelite, concealed in- 

side case, completely shielded. 

Mounting for sub -panel or regular, 
Price $11.90. Write for our litera- 
ture. Dealers get in nun. 

JEFFRIES TRANSFORMER CO. 
7427 Alameda Blvd. Los Angeles, California 

WANTED MEN 
.4 chance to start your own business 

MAKING METAL TOYS AND NOVELTIES 
Big demand for Toy Soldiers, 
Animals, 5 and 10c Store Novelties, 
Ash -trays, etc. We co- operate in sell- 
ing goods you make, also buy them 
from you. Small investment needed 
to start and we help you build up. WE 
FURNISH COMPLETE OUTFITS 
and start you in well -paying business. 
Absolutely NO EXPERIENCE and no 
special place needed. A chance of a 
lifetime for man with small capital. 
CHRISTMAS RUSH is now starting, 
so if you mean strictly business write 

AT ONCE for full information. 
METAL CAST PRODUCTS COMPANY 

Dept. 12, 1696 Boston Road, New York City 
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New Edition Containing 100 Pages on 

A-C RADIO! 
flFLEXIBLE 
MAROON 

VOLUMES 
4300 pages, 3200 
illustrations, deluxe 
gold tamped bind- 
ing. Ìndex in each 
book, general index 
in Vol. 8. Covers 
every subject in Electricity -Light, 
Power,Transmission, 
Generators, Motors, 
Switchboards Radio, Telephone 'House 
Wiring Railways,etc. 

We're glad to send a set to your 
home to examine and use as your 
own for 15 days -to show you 
that here is the most up -to -date 
and complete work on Electricity 
ever published. Written by 
CROCKER of Columbia 15.- 
MILLIKAN of Calif. "Tech." - HARRISON of General Elec- 
tric and 26 other noted Electrical 
Engineers. Starts off with ele- 
mentary Electricity in simple, 
non -technical language for the 
beginner and includes every 
Engineering branch for use of 
experts on the job. 

Complete Electrical Reading Course 
Electricity, the biggest industry in the world, continues 
to grow the most rapidly. And it offers better jobs, 
bigger salaries and a brighter future than any other 
field. Every dollar, every hour invested in learning Elec- 
tricity will come back to you a thousand -fold. Learn in 
spare time with these books at one -fifth the cost of trade 

courses. Outline for organized 
study, quiz -questions and a 
year's free consulting member- 
ship in the American Techni- 
cal Society included without extra 
cost, if you mail coupon imme- 
diately, 

AMERICAN TECHNICAL 
SOCIETY 
Dept. E -925 

Drexel Ave.& 58th St., Chicago 

Look it up! 
Thousands of these 
sets are used as REFERENCE 
books by men em- 
pDloyyedn in electrical, 
buiidingconstruction 
and allied lines. The 
JIFFY 1NDEXputs 
the answers to 20,000 
questions right at 
your finger tips. 

u.o............aaiias..n...uaa....aaaaaa...u....r 
American Technical Society 

Dept. E -925 Drexel Ave. & 58th St., Chicago 
Please send for 15 days' free trial 8- volume set of Electrical 
Engineering just off the press. subject to return if I wish to. 
(I pay the few cents express charges on receipt of books. you 
pay express if returned.) If I decide to keep them, I will 
MT y $2:00 after 15 days trial, then $3.00 a month until $34.80, 
special advertising price, is paid after which books become 
my property. Year's Consulting Membership to be included 
free. 

Name 

Address 

Employed by 

Employer's Address 

7#4*(. 
. `l 

-lheYós >,, W 
an,AMPERITEfo 
EveryTube-inEvery Circuit! 

Any radio tube, A. C. or D. C., regardless of 
make or type, works best when AMPERITE- 
controlled. AMPERITE prevents the voltage 
fluctuations which ruin tubes. Every worth- 
while circuit deserves AMPERITE automatic 
tube control. 

$1.10, with mounting (in 

This Symbol in a radio diagram means.- 

U. S. A.) At all dealers 

7IMPERITE (grporatlon 
661 BROADWAY NEW YORE 

FREE -Amperite Tube 
Chart. "Write Dept. RN 12 

E 
ALJUSTING"Xlueertat 
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Applying the Band -Pass to Super -Het Design 
(Continued front page 527) 

cies within two prescribed limits, it is 
necessary to remove one of the series or 
shunt elements, which means that the re- 
moval of C or L or Cl or Li in each sec- 
tion will provide a single band filter. The 
filter system we have selected is shown in 
Fig. 4 and is based upon two facts. First, 
that condensers are more easily available 
than inductances, and second, that since 
coupling between the coils must be 
avoided, the filter with but one inductance 
in each section provides the simplest 
arrangement. 

With respect to the location of the fil- 
ter, one point is most logical. If the filter 
precedes the amplifier, whatever voltages 
are in the amplifier will be passed to the 
detector. One the other hand, if the 
filter is located after the amplifier its ad- 
vantages will be more readily realized. 
However, it is unsatisfactory for use in 
the grid circuit of the detector tube be- 
cause of the high impedance of the circuit 
and the high impedance requirement of 
the filter, which means that high values 
of inductance will be necessary. If, on 
the other hand, we place the filter as 
shown, between the last intermediate am- 
plifier tube and the primary winding of 
the last intermediate- frequency trans- 
former, we accomplish our aim of elimi- 
nating the interfering frequencies induced 
in the amplifier exclusive of the last 
transformer and at the same time re- 
quire low values of impedance and low 
values of inductance. . . . This is the 
location for our filter. 

The circuit shown in Fig. 4 may be rep- 
resented as a number of series and shunt 
impedances. These impedances in turn 
are located between a vacuum tube and 
the load for that vacuum tube, in the 
form of a transformer. This means that 
the filter system functions as an artificial 
line between the tube and the load for the 
transfer of energy over a predetermined 
band of frequency. In order that the max- 
imum energy transfer take place between 
the tube and the transformer through the 
filter, the latter must possess a definite 
value of impedance. This value of im- 
pedance is allied with the electrical con- 
stants of the elements which comprise the 
filter, hence must be known before the 
design is attempted. We are called upon 
to transfer energy from one impedance, 
the vacuum tube, to another impedance, 
the transformer. We therefore have two 
impedances across the filter, one at each 
end. If the characteristic impedance of 
the filter or whatever line is interposed 
between the two terminating impedances 
is made equal to the two terminating im- 
pedances, maximum energy transforma- 
tion will ensue. We assume that the trans- 
former employed in the amplifier has been 
designed for the tubes used on the basis 
of maximum energy transfer between the 
tube and the transformer primary. Hence 
if the plate impedance of the tube is 8,000 
ohms, the characteristic impedance of the 
filter should be 8,000 ohms. However, the 
series element in the filter is a capacity, 
which means that the plate voltage for the 
amplifying tube cannot be passed through 
the filter. . . . A shunt element will be 
necessary so as to provide a path for the 
tube plate current. 

Two such paths are available. One is a 
choke and the other a resistance. The 
former is preferred if the choke is so ar- 
ranged that coupling between it and the 
inductances in the filter will be eliminated. 
A transformer primary or a plate choke 
(iron core) rated at about 50 or 100 
henrys will be satisfactory. If a choke is 
used in place of the resistance shown in 
Fig. 4, the impedance of the filter will be 
equal to the impedance of the tube. The 
alternate arrangement is the use of a re- 
sistance, as shown. It is logical, of 
course, that the d.c. voltage drop across 
the choke will be less than that across the 
resistance, but since resistances are more 
economical with respect to price and all 
coupling is eliminated, the resistance unit 
is employed in the finished filter. 

With respect to the value of this re- 
sistance, it is necessary to arrange for 
maximum energy transfer, which means 
that the value of the resistance, R, will be 
equal to the plate impedance of the tube 
used. Now, in contrast to the choke ar 
rangement, the resistance will have an 
effect upon the total impedance. The 
choke would offer a very high impedance, 
hence exert no influence upon the filter, 
but the impedance of the resistance is 
equal to its ohmic value. As is evident, 
the resistance R is a shunt across the 
filter and the same is true of the plate 
resistance, hence the combined impedance 
across the input of the filter is R in shunt 
with Rp (the tube plate resistance), and 
since R = Rp and they are of like value 
the filter must be designed for the com- 
bined impedance of the two; namely, 
.5 X Rp, because the resultant resistance 
of two resistances of like value if parallel 
is R/2 where R is either one of the re- 
sistances. Hence we have our third 
quantity. 

We are now ready for the design of the 
filter. The attenuation secured depends 
upon the number of sections. The atten- 
uation in one section is multiplied by each 
section added so that a number of sec- 
tions provide better results than one sec- 
tion. Three sections as shown constitute 
a practical and satisfactory arrangement. 

The relation between the upper and 
lower cut -off frequencies is governed by 
the values of L1C1 and L1C1C. The 
combination of L1C1 controls the upper 
cut -off frequency and the combination of 
L1C1 and C controls the lower cut -off 
frequency. This relation is shown by 
Campbell's formula for the constants of 
a filter wherein the series inductance L is 
omitted. 

(1) 1 

L1C1 = (piXF2 

(2) 

Cl 4 
X 

F I 
- 1 

where Fl is the lower cut -off frequency 
and F2 is the upper cut -off frequency, 
and C, Cl and Li are as shown. 
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However, these formulæ do not involve 
the impedance values and it is necessary 
to employ the following when solving: 

(3) 
C= 

(5) 

Fl -{- F2 

4piXF1XF2XZ 

F1 

piXF2X(F2- Fl) XZ 

(F2 - Fi) X Z 
L1= 

4piXF1XF2 

where Z is the impedance of the filter. 
By employing the reciprocals of the 

"pi" quantities in each fraction as multi- 
pliers it is possible to simplify equations 
3, 4 and 5 as follows: 

(6) S 
C=.0796X 

(7) 

(8) 

PXZ 

R 
Cl = .318 X 

DXZ 

DXZ 
Ll = .0796 X 

P 

where S is the sum of the upper and 
lower cut -off frequencies, P is the product 
of the upper and lower cut -off frequen- 
cies and D is their difference. 

To simplify matters the writer has 
tabulated a number of tables showing 
the electrical constants for C, Cl and Ll 
for 30, 35, 45, 52, 60, 70, 80, 88, 90, 100, 
110, 112 and 115 kilocycles for values 
of impedance between 5,000 and 20,000 
ohms in steps of 1,000 ohms. A typical 
solution of a problem is as follows: Sup- 
pose that we have a superheterodyne em- 
ploying 199's with 90 volts on the plate. 
The tube plate impedance is 16,000 ohms 
under the above conditions. It Will be 
necessary to use a 16,000 -ohm resistance 
so that the filter impedance will be 8,000 
ohms. The peak frequency is 115 kilo - 
cyles. The filter constants mentioned are 
all for 10,000 -cycle band width, 5,000 
cycles each side of the peak. Referring 
to the table designated "Peak Frequency 
115 kc," we follow down the column 
marked "Filter Impedance" until we 
reach the 8,000 -ohm line. We find that 
the series capacity C must be .0001737, 
Cl must be .003,66 mfd. and the induc- 
tance of Ll must be .482 millihenry. As 
is evident, the values of capacity have 
been carried out to one micromicrofarad. 
Such accuracy is not required. Expe- 
rience has shown that while 1% accuracy 
in all values gives excellent results, satis- 
faction will be obtained with even 5% 
tolerance. 

The following coils provide value of 
inductance within the minimum and maxi- 
mum ranges required by the tables: 

21/2 miles of wire -pria 

SCORE i mart' inance of 
henries with 1 mill D.C. 

SCORE olé 
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Flat Curve-25 to 8000 cycles. 

no pronounced resonant peaks at any frequency 

FERRANTI Coil Design is different from that used in 
any other audio transformers. Ferranti Audio 

Transformers are built differently, as well. So Mag- 
netic Leakage, and self. and mutual capacity are re- 
duced to an absolute minimum ...no compound is used. 

Ask any unbiased, really informed engineer. He will 
tell you that Ferranti Audio transformers are used when- 
ever the finest attainable reproduction is demanded. 
A. F. 5 Audio Transformer $14 
Ferranti O. P. M. -C series Output Transformers $16 

There are 27 different Ferranti Transformers for 
every audio need. Write for correct type for your requirements 

Of course you want such transformers. 
Then insist on FERRANTI from your 
dealer. Write us if he will not supply you. 

Inc. 
130 W. 42nd St. Desk 512 

New York, N. Y. 

"How to Make t" 

ONLY 

25C 
COMPLETE 

For the Man Who Likes 
to Build Things Himself 

SO often a little knowledge will do the 
trick -and here's the book that will 

tell you how to do it. 

"How to Make It" is a veritable treasure - 
house of information for the man who has 
the urge to learn to do things for himself. 
In it you will find full instructions for 
making over a hundred helpful and un- 
usual things. For example, it includes full 
details for making all kinds of furniture, 
fireplaces and lamps. Also the making of 
a telescope; for building a model tug -boat, 
a deaf -phone that is of real benefit, a small 
lathe, a telegraphone, an enlarging ma- 
chine, and numerous other articles that 
bring joy to many families. 
A copy of "How to Make It" costs only a 

quarter. Simply clip and mail the coupon 
below with 25c in stamps or coin to the 
Experimenter Publications, Inc., 381 
Fourth Avenue, New York, N. Y. 

r" 

I 

I Name 

Address 

I City- 

; 

Clip and Mail Coupon 

EXPERIMENTER PUBLISHING CO. 
Dept. 2412H, 381 Fourth Avenue, New York 

Gentlemen: 
I enclose 25c. for which 

book. "How to Make It." 
please send me your 

State 
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SHORT WAVES 
THE SUBMARINER 

will convert your receiver into a short wave 
receiver without any changes. 
Enthusiastic owners have written us from all 
parts of the world. Stations broadcasting 
music 5000 miles away have been received. 
Very little static on short waves. Latest im- provements- shielded- vernier dial 64 to 1 ratio -a quality product -on the market over 
three years. MANY MODELS 
16 -32 meters, AC or DC, $17.50. Interchange- 
able coil, 12 -160 meters, AC or DC, $22.50. "J" 
model gives five times volume of other adap- 
ters, price, 16 -32 meters, $22.50. Interchange- 
able coil "J" model, $27.50. Sent postpaid 
upon receipt of price or C. O. D. if $1.00 ac- 
companies order. Give name of set and tubes 
used, when ordering. J -M -P MFG. CO., INC. 
3415 Fond du Lac Ave., Milwaukee, Wisconsin 

"Dependable 'B' Battery Power" 
Non- Destructive, Re- chargeable, Edison Element 
Batteries for Long and Short Wave Receivers. 
100 volt, $12.00; 140, $17.00; 180. $24.00. Prices 
include dry TRICKLE CHARGER. All batteries 
shipped dry with solution. Send no money, pay 
expressman. Also "B" and "A" Battery Outfits 
operating from 32 -volt systems. 

it Niti fir mal RiT1 

ors , 

Write for our interesting booklet. See Jay 
Battery Co., 911 Brook Ave., \. Y. C. 

SEND for our 1930 catalog. 
Filled with amazing values 

in screen grid radios, push 
pull audio, consoles, kits, 
parts. All standard makes 
and guaranteed mcrehamlise. 

WESTERN RADIO MFG. CO. 
siEn31 W. LAKE ST. CHICAGO ILL. 

TRI -STATE HEADQUARTERS 
Pennsylvania- Ohio -West Va. 

WHOLESALE RADIO 
To DEALERS and SET Bi ILDERS we offer 

W. the most prompt and efficient service. We 
handle only the best merchandise and give \LtXI3IL'2I DISCOUNTS. I * GET OUR CATALOG Irr 

CAMR13DI 
430 WOOD ST. af viamoac; Sr. ITTSSVRGH PAs 

Type Inductance in .11illilienrys 
25 .040 
35 .075 
50 .15 
75 .3 

100 .6 
150 1.3 
200 2.3 
250 4.5 
300 6.5 
400 11. 
$00 20. 

With respect to the capacity values, it 
may be necessary to employ series, paral- 
lel and series parallel combinations of a 
number of units in order to secure the 
desired value. The method of connection 
and calculation are shown in Fig. 5. In 
the event that the capacities in series are 
of like value, the resultant capacity is 
equal to the capacity of one in the series 
divided by the number in the series. 

Fig. 6 shows a completed filter. If the 
coils are of the honeycomb variety, they 
should be placed at right angles to each 
other and shielding will be unnecessary, 
although shielding between the inductance 
will always help, in which case special 
precautions will be unnecessary and the 
coils can be placed parallel to each other. 
The shields when used should be com- 
plete, each a separate can or one can for 
the entire unit with individual compart- 
ments. The following specifications ap- 
ply for a 10,000 -cycle band width filter 
designed for a 115 kc. "super" employing 
201A's with 45 volts on the plate. C is 
.00014 mfd., Cl is .003 mfd. and L1 is 
.603 millihenrys. An inductance of .6 mil- 
lihenry or 600 microhenrys will be found 
satisfactory. The inductances employed 
were of the single layer solenoid variety 
and consisted of 165 turns of No. 30 
enameled wire on a 1.5 -inch bakelite 
winding form. 

In the event that choke coil feed is 
employed the choke should not be in the 
can which houses the first inductance. If 
the filter proper is shielded, the choke can 
rest outside of the filter can, or a separate 
compartment can be provided. This in- 
convenience is obviated through the use 
of a resistance, as shown. 

The explanation C = 2 X C accom- 
panying the input and output condensers 
signifies that these values of capacity are 
equal to twice the normal value of C. 
The electrical constants quoted for C are 
applicable wherever C is designated with 
the exception mentioned. 

These Filters are designed for a 10,000 
Kilocycle width which is equivalent to 
5,000 cycles each side of the peak frequency. 

Peak Frequency 45 K.C. 
Filter 

Impedance Condenser Condenser Inductance 
Z C Cl L1 

5000 ohms .000715 
6000 .000596 
7000 .000511 
8000 .000447 
9000 .000.393 

10000 .000358 
11000 .000325 
12000 .000298 
13000 .000275 
14000 .000256 
15000 .000238 
16000 .000224 
17000 .000210 
18000 .000199 
19000 .000188 
20000 .000179 

mfd. .00507 ntfd. 
.00424 
.00363 
.00317 
.00282 
.00254 
.00230 
.00211 
.00195 
.001813 
.001695 
.00159 
.001495 
.00141 
.001337 
.00127 
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Peak Frequency 60 K.C. 

Fi:ter 
Impedance Condenser Condenser Inductance 

Z C Cl LI 
5000 ohms .000532 mfd. .00538 mid. 1.11 mil.hen. 
6000 .000443 -00448 1.3.3 
7000 .00038 .00384 1.55 
8000 .000332 .00336 1.77 
9000 000296 .00299 1.99 

10000 .000266 - 1111269 2.22 
11000 .000242 .00244 2.44 
12000 .000222 .00224 2.66 
13000 .0002042 .00207 2.88 
14000 .00019 -00192 3.11 
15000 .0001775 .00179 3.33 
16000 .000166 .00168 3.55 
17000 .0001565 .00158 3.77 
18000 .0001488 .00149 3.99 
190011 .00014 . 001415 4.22 
20000 .000133 .001345 4.44 

Peak Frequency 70 K.C. 

Filter 
Impedance Condenser Condenser 

z C Cl 
5000 ohms .000456 mfd. .0055 mfd. 
6000 .00038 .00458 
7000 .000325 .003928 
8000 .000285 .003437 
9000 .000253 .003055 

10000 .000228 .00275 
11000 .000207 .0025 
12000 .00019 .00229 
13000 .000175 .00211 
14000 .000162 .00196 
15000 .000152 .00183 
16000 .000142 .001718 
17000 .000134 .001617 
18000 .000126 .0015 
19000 .00012 .00144 
20000 .000114 .00137 

Inductance 
LI 

.82 mil.hen. 

.984 
1.148 
1.312 
1.476 
1.64 
1.804 
1.968 
2.132 
2.296 
2.460 
2.624 
2.788 
2.952 
3.116 
3.280 

Peak Frequency 80 K.C. 

Filter 
Impedance Condenser Condenser Inductance 

Z C Cl L1 
5000 ohms .0004 mfd. .0056 mfd. .625mil.hcn. 
6000 .00033 .0046 .75 
7000 .00028 .00401 .875 
8000 .00025 .0035 .1 
9000 .00022 .0031 1.125 

10000 .0002 .00281 1.25 
11000 .00018 .0025 1.375 
12000 .00016 .0023 1.5 
13000 .00015 .00216 1.625 
14000 .00014 .002 1.75 
15000 .00013 .00187 1.875 
16000 .00012 .00175 2. 
17000 .000117 .00165 2.125 
18000 .000111 .00156 2.25 
19000 .000105 .00147 2.375 
20000 .0001 .0014 2.5 

Peak Frequency 88 K.C. 

Filter 
Impedance Condenser Condenser 

z C CI 
5000 ohms .000364 mfd..00568 mfd. 
6000 .000306 .00473 
7000 .00026 .00405 
8000 .000227 .00355 
9000 .000202 .00315 

10000 .000182 .b0284 
11000 .000165 .00258 
12000 .000151 .002365 
13000 .00014 .00218 
14000 .00013 .00203 
15000 .000121 .00189 
16000 .000113 .00177 
17000 .000106 .00167 
18000 .000101 .00158 1.870 
19000 .0000957 .001495 
20000 .000091 .00142 2.06 

Inductance 
L1 

.52 mil.hen. 
.625 
.727 
.83 
.935 

1.03 
1.145 
1.250 
1.352 
1.454 
1.56 
1.66 

Peak Frequency 90 K.0 

Filter 
Impedance Condenser Condenser 

Z C Cl 
1.99 mil.hen. 5000 ohms .00035 mfd. .0057 mfd. 
2.48 6000 .00029 .00475 
2.78 7000 .00025 .00407 
3.18 8000 .000218 .00356 
3.58 9000 .000194 .00316 
3.98 10000 .000175 .00283 
4.38 11000 .000159 .00259 
4.77 12000 .000145 .00237 
5.17 13000 .000134 .00219 
5.57 14000 .000125 .00203 
5.97 15000 .000116 .0019 
6.37 16000 .000109 .00178 
6.77 17000 .0001 .00167 
7.17 18000 .000097 .00158 
7.57 19000 .000092 .0015 
7.97 20000 .000087 .00142 

Inductance 
L1 

. 219mil.iten. 
.588 
.868 
.784 
.882 
.98 

1.078 
1.176 
1.274 
1.372 
1.47 
1.568 
1.666 
1.764 
1.862 
1.96 
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Complete 
Short -Wave 

Manual 
Up -to- the -Minute Data -All 

Worth -While Circuits 
FULL SIZE BLUEPRINTS 

Some of the finest programs are being broad- 
cast over the short -wave bands. There are 
many reasons for this. Paramount among them 
all is the fact that that entertainment, broad- 
cast in this band, can be received over dis- 
tances which with the ordinary broadcast 
receiver would be impossible! 

Thousands of letters, which pour in an un- 
remitting stream into our offices, tell the same 
tale -it is a common and everyday matter to 
receive programs from all foreign countries, 
from the most distant climes. England, 
France, Germany, towns on the African con- 
tinent, from every conceivable corner of the 
globe where a station is located -programs 
come in with surprising volume and clarity. 
One would think they were hearing a New 
York, Chicago or San Francisco station until 
the voice of the announcer, many thousands of 
miles away, discloses the true location of 
station. 

The SHORT -WAVE MANUAL tells 
plainly how to construct all these short -wave 
circuits, which our tireless laboratory re- 
searches have shown to be most efficient. 

Large size book (same size as Radio News) 
with a beautiful colored cover. Replete with 
illustrations, diagrams and with FULL SIZE 
BLUEPRINTS. This big valuable book will 
show you how to receive all the foreign coun- 
tries clearly and easily. Write today for your 
copy. 

Clip and Mail only 50c 
This Coupon a7 

the copy 

1 

r 
EXPERIMENTER PUBLICATIONS, Inc. 
Dept. 2412g, 881 Fourth Avenue, New York 

Gentlemen: 
I Enclosed find 50c for which please send me 
I a copy of THE SHORT -WAVE MANUAL. I 

Name 

IAddress 

I City State 

L MIN In 

Peak Frequency 100 K.C. 

Filter 
Impedance Condenser Condenser 

Z C Cl 
5000 ohms .0003 mfd. .00576 mfd. 
6030 .00025 .0048' 
7000 .00021 .00411 
8000 .000187 .0036 
9000 .000166 .0032 

10000 .00015 .00288 
11000 .000136 .00261 
12000 .000125 .0024 
13000 .000115 .00221 
14000 .000107 .00205 
15000 .0001 .00192 
16000 .000093 .0018 
17000 .050088 .00169 
18000 .000083 .0016 
19000 .000078 .00151 
20000 .000075 .00144 

Inductance 
L1 

. 397mil.hen. 

.474 

.553 

.632 

.711 

.79 
.869 
.948 

1.027 
1.106 
1.185 
1.264 
1.343 
1.422 
1.501 
1.580 

Peak Frequency 110 K.C. 
Filter 

Impedance Condenser Condenser Inductance 
Z C Cl L1 

5000 ohms .00029 mfd. 
60)0 .00024 
7000 .000206 

.00018 

.00016 
.000145 
.00013 
.00012 
.00011 
.000103 
.000096 
.00009 
.000085 
.00008 
.000076 
.000072 

8000 
9000 

10000 
11000 
12000 
13000 
14000 
15000 
16000 
17000 
18000 
19000 
20000 

.0058 mfd. . 3295mil.hen. 

.0048 .3954 
.0041 .4613 
.0036 .5272 
.0032 .5931 
.0029 .659 
.0026 .7249 
.0024 .7908 
.0022 .8567. 

.0020 .9226 

.0019 .9885 

.0018 1.0544 

.0017 1.1203 
.0016 1.1862 
.0015 1.2521 
.00145 1.318 

Peak Frequency 115 K.C. 

Filter 
Impedance Condenser Condenser Inductance 

Z C C1 LI 
5000 ohms .000278 mfd. .00586 mfd..3015mi!.hen. 
6000 .0002315 .00488 .362 

7000 .0001985 .00419 .422 

8000 .0001737 .00366 .482 

9000 .0001545 .00327 .542 

10000 .000139 .00293 .603 

11000 .000122 .00266 .663 

12000 .000116 .00244 .7245 

13000 .000107 .00225 .7845 

14000 .0000992 .00209 .845 

15000 .0000926 .0001955 .905 

16000 .0000869 .000183 .965 

17000 .000817 .0001725 1.025 

18000 .0000772 .001635 1.086 

19000 .0000731 .000154 1.145 

20000 .0000695 .0001465 1.206 

Second Small -Boat Receiver 
(Continued from page 535) 

big brother, described last month. In 
January RADIO NEWS we are going to sum 
up our work on receivers suitable for 
cruisers, giving all the details of tubes, 
circuits and construction; together with 
details of a light -weight receiver equally 
adaptable to use on an automobile or a 
canoe -actually, provided the canoe will 
carry a 6 -volt storage battery. 

The Circuit 

In the tuner, four tuned circuits con- 
trolled by two two -gang condensers, one 
dial tuning, are employed. Each tuned 
circuit (with the exception of the tuning 
condenser units) is housed in its own 
shield can. In the first three stages, com- 
prising the three -stage screen -grid radio - 
frequency amplifier, type 222 screen -grid 
tubes . are employed. The fourth tuned 
circuit, the detector, is of the regenera- 
tive type and employs a 1.12A tube. 

The output of the detector feeds into a 
112A first stage of transformer- coupled 
audio -frequency amplification, which is 
followed by a second audio stage consist- 
ing of a pair of 112A's arranged in push - 
pull. 

Trimmer condensers shunted across the 
antenna tuning condenser and detector 

- ç,00 
DYxAMIC 

S sE 0 V CSR 
Combined with 

210 Power Amplifier and 
"B" Supply Unit 

Height 42" 
Width 251/s" 
Depth 19" 

$49.50 
witFbes OUt 

tu ) 
This famous genuine Iolster 

K -5, AC Electro- Dynamic Re- 
producer is complete with a 210 
Power Amplifier and "B" Sup- 
ply Unit all self- contained on 
a steel frame. This real fine 
matched rugged Unit weighs 45 
Ili. without the Cabinet. The 
Cabinet itself is Pencil- Striped 

Model K -5 Walnut, beautifully designed 
with Cathedral grille. 

If desired. the 210 Power Am- 
plifier will also supply 22, 67 and 90 volts "B" current, 
sufficient for any set using up to S tubes. An automatic 
voltage regulator tube, 17x -974, maintains the `B" volt- 
age silent and steady. 

This Electra -Dynamic Reproducer can be used with any 
battery or AC set, replacing the last audio stage, or be 
used with all tubes of the set. Wherever used it will 
bring out every shading and range of tone ; every note is 
reproduced with utmost faithfulness, pure and undistorted. 
It will modernize any radio receiver. 

Uses 1 -US -210, 2- UX -2S1 and 1- UX -S74 tubes. 

A 20-ft. cable is included with each instrument. Oper- 
ates direct from 50 -60 cycle, 110 -120 volt AC current. 

Brand new in original factory cases and guaranteed. 
Every Reproducer is serial- numbered and has factory guar- 
antee tag enclosed. 

AMERICAN SALES COMPANY 
19 -21 Warren St. New York City 

BE A REGISTERED RADIO 
TECHNICIAN IN 90 DAYS 
This great electrical school 
from which Broadcasting 
Station WISN is operated, 
is training men to fill the 
enormous demand for radio 
technicians. The thorough, 
practical and complete 
course covers all branches 
of radio, including the lat- 
est developments in the 
field of television. 

EARN WHILE 
YOU LEARN Operating Room of 

Broadcasting Station WISN 
at School or Engineering 

Brilliant future awaits men in this 
big money -making field. Our course 
is endorsed by the Federated Radio 
Trade Association. Our graduates 
are "registered "and can easily qual- 
ify as competent service men at good 
pay. Co- operation with large Mil- 
waukee industries enables us to help 
place students at part time jobs. 
You earn while learning. Low tui- 
tion. School orchestra. Fraterni- 
ties. Write for catalog today! 

Founded 1903 Dept. E.R. G. 1229 Milwaukee,Wis. 

SCO) HL 
F M 
E ENGINEERING- o,lwnwl<e 

Amazing new method. Trains 
you quicker and better. Motion 
Pictures in your own home 
make every point clear. Genu- 
ine DeVry motion picture pro- 
jector at no extra cost. Thou- 
sands of feet of film furnished. 
We pledge to give you training 
and employment service nec- 
essary to secure a better job at 
bigger pay or refund money. 
Get full facts. No obligation. 
Write quick while offer lasts. 

National School of Visual Education. Dept. 12 -NA 

537 S. Dearborn St., Chicago, Ill. 
Send book, "The Film Way to Bigger Pay," with 
facts about this new, easier way to master electricity. 

Name Age 

St. or"R. F. D 

City 

State 
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I ex Hamlin 
fights alone- 
WHEN Dexter Hamlin signed on as ordinary 

seaman with an Amazon tramp steamer be- 
tween college years, he little dreamed that the ad- 
venture he craved would almost prove his undoing. 

It all started when the bos'n picked on his 
undersized pal. Dex, of course, had to fight it 
out, and then jump ship. That jump took him 
straight into the Brazilian jungle and a two -year 
jail sentence in the deadly rubber camps. How 
Dex rebelled and fought alone against the fiendish 
cruelty of the half -breed rubber king is but one 
of the dozen tales of strange adventure in foreign 
lands appearing in December Brief Stories. 

Meet These Heroes of Strange Lands 
Meet, too, the soldier who, single- handed, started 

one of the biggest battles in the World War (A 
true story) . Meet Steve Gawns, Texas Gunman, 
who brings his talents to the South Seas, dealing 

Read it in 

Stories 

.. 

death and sorrow to his evil foes. Meet Jim Tipton, 
officer of the American Navy, who engages in an 
International brawl so powerful, that he even loses 
his ship in battle! 

25c Brings Them All to You! 
The Big New Brief Stories brings you life in the 

raw. Its stories of he -men, born to do or die, will 
hold you breathless until you've read the last page. 
Get the December Number of the New Brief 
Stories on the newsstand today. It costs only 25c 
everywhere. If your newsdealer is already sold 
out, we will be glad to send you a copy 
postpaid. Simply en- 
close 25c in stamps 
or coin and mail it 
to Brief Stories, 381 
Fourth Avenue, New 
York, N. Y. 
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LIFE -TIME DX AERIAL 

Guaranteed Double Volume and SharperTuning 

Description of Lifetime DX Aerial 

No. 30- LENGTH 30 FEET: 
Assembled ready to string up. Brings in 
volume of 150 -ft. aerial but retains the se- 
lectivity of a 30 -ft. aerial. Rings are heavy 
gauge solid zinc. Duplicates in design and 
non -corrosive materials the aerials used by 
most of largest Broadcasting Stations. De- 
sign permits using this powerful aerial in 
30 -ft. space (preferably outside). Sharpens 
tuning of any receiving set because of short 
length but has enormous pick -up because 150 
ft. of No. 12 enamelled wire is used. Made 
for owners of fine radio sets who want great 
volume on distance without destroying sharp 
tuning. (Also used by many owners of short- 
wave outfits.) "Makes a good radio set 
better." 

PRICE, $10.00 

No. 60- LENGTH 60 FEET: 
Assembled -ready to string up. "Big Boy" 
size. (Same description as above except that 
300 ft. of wire is used, making this the most 
efficient and powerful aerial possible to man- 
ufacture.) 

PRICE, $12.50 

Manufactured by 

THOROLA RADIO PRODUCTS, 
1014 So. Michigan Avenue Chicago, Illinois Biri' eMai er 

C. W. Van De 
Mark 

Better known 
Mvan the 

an Who Pays 
Men's Bills." 
He has shown 
thousands 

d women 
the eery way to 
have 

o 
thesameforyou 

write him to- 
day. 

I'LL SHOW YOU HOW 
I want a good honest man or woman, 
all or part time, to look after my es- 
tablished business in your locality. 
Take a few orders from list of estab- 
lished customers; things people eat 
and use every day. Let me help 
pay your bills and free you from 
money worries as I have for thou- 
sands of others. 

NO MONEY OR, 
EXPERIENCE NEEDED 

I will make you my business Partner 
and give you half of all the money we 
take in. SEND NO MONEY! I furnish 
everything you need to start ht once. 
Business already established; people 
waiting for you to call. 

I Guarantee You Income 
of $3.00 An Hour 

You take no chances - 
1 give you an absolute 
assurance of $3 an hour 
just for following a fete, 
simple, easy instruc- 
tions. Over 20,000 men 
and women now My 
partners earning as high 
as $150 in a single 
week! write at once. l'il 
show you bole to be a honey 
Maker this easy way. 

Send for Sample 
Food Products CHRYSLER COACH 

Sample outfit includes SIS 
worth high grade food prod- A brand new Chrysler 
ucts. Your groceries at whole- Coach without cost for 
sale for life. Send at once for every one of my partners 
details of this amazing oppor- who follow my instruc- 
tunity with assured income. lions. It is yours to keep 
Write or wire Mr. Van, for business and pleasure. 
President. Write me at once. 
THE HEALTH O QUALITY PRODUCTS CO. 
Dept. 5023 -PP Cincinnati, Ohio 

© 1829 by C. W. V. D. M. 

I OFFER YOU 

LEARN TELEGRAPHY 
Re an expert Morse WITH 
or PAY- TELEPLEX 
TRAVEL - FUN - 
ADVENTURE. After a few short 
weeks of practical study with Tele- 
plex you wí11 be an expert operator. 
This amazing instrument teaches 
YOU right In your own home. Works 
like a phonograph. No knowledge 
needed -beginners learn at once! 
NOT A SCHOOL. Free IO days' 
trial. Write for FREE booklet M -11. 

TELEPEX CO., 72 Cortlandt Street, New York City 

tuning condenser allow peaking of the 
circuits to the received signal frequency. 

In the first tuned circuit is connected a 

double -pole double -throw jack switch 
which can be employed to cut out the first 
r.f. stage secondary coil and connect in 
its place the loop. 

A milliammeter, placed in series with 
the tickler coil of the detector circuit, 
provides a very desirable feature in the 
operation of the receiver in that it de- 
notes comparative peak signal strength 
from the station tuned in. 

When using the loop to obtain direc- 
tional reception this meter provides a 
visual indication of maximum signal 
strength reception. That is, as the loop 
is rotated through the plane of the sig- 
nal's path, the needle of the meter ap- 
proaches a maximum reading and then 
with the loop in a direct line with the 
path of the signal maximum response is 
obtained. As the loop is further rotated, 
the reading falls off. Thus, by its use the 
operator need not rely solely on his ears 
for an indication of maximum or mini- 
mum response from a station with which 
the tuning circuits of the receiver are in 
resonance. 

Besides being totally shielded by the 
individual shield cans, the several tuned 
circuits are completely filtered by the use 
of chokes and by -pass condensers, both in 
the plate and screen -grid circuits of the 
r.f. tubes. Also, each of the tuned stages 
has its tube shielded by a metallic tube 
ballast. 

This battery- operated receiver has its 
filaments automatically controlled. In 
the screen -grid stages, the wire -wound 
tapped filament resistances function both 
as a resistance to drop the applied six 
volts to the 3.3 volts required by the 
tube's filament and also as a bias resistor 
supplying the necessary grid bias voltage 
to the control grids of the screen -grid 
tubes. In the detector and audio stages, 
ballast resistors do the trick. 

The Junior Radio Guild 
(Continued front page 537) 

condenser Cl and the regeneration con- 
denser C2; compare their positions with 
that shown in the accompanying illustra- 
tion and then by means of the drilling 
templates which come with the two dials, 
spot the mounting holes and drill. When 
this operation is completed, the two con- 
densers may be mounted on the panel. 
Next, drill four holes along the lower 
edge of the panel about / of an inch 
from the bottom, so that screws may be 
passed through the holes to fasten the 
panel to the edge of the baseboard. Then, 
look at the photograph and determine as 

accurately as possible the actual position 
of the socket. When you are sure that 
you have located its correct position, it 
may be mounted in place. Then take the 
coil base and by referring to the photo- 
graph make sure that you have it placed 
in its correct position. Then mount it by 
means of the wood screws and bushings 
which accompany it. Finally, mount the 
binding post terminal strip and radio - 

frequency choke, amperite, by -pass con- 

denser and the grid leak mounting. In 

579 

CELLO 
Radio Consoles 

Model R61 

A beautiful Walnut Cabinet with sliding 
doors of matched Butt Walnut and se- 
lected Japanese Ash sidepanel overlays. 
Accommodates Buckingham, Crosley, 
Atwater Kent, Fada, Sparten and all 
standard receivers. Ample space for 
Receiver, Speaker, etc. 

Write today for Free illustrated folder of 
all new styles, including Pitono . Radio 
Combination Consoles. 

EXCELLO PRODUCTS CORPORATION 
4832 West 16th St., Cicero, Illinois 

RADIO OPERATORS 
WANTED 

Radio operators 
are officers aboard 
ships. Well paid, 
pleasant work, 
travel. You can 
qualify in a short 
time in our well - 
equipped school 
under expert in- 
structors. 

Write now for 
free booklet on 
"Opportunities in 
Radio." 

West Side YMCA 
Radio Institute 

319 West 57th St., New York, N. Y. 

Big Radio Guide shows 
hotu to assemble radio, short 

wave, television and other radio ap- 
paratus, kits, sets, etc., for best re- 

suits at startlingly low cost. Newest S. 

\ C and D C Screen Grid sets. 
Shows you latest radio wrinkles / 
-hotu to save money on tubes, 
supplies, etc. Order our guar- 
anteed 2201 -A type tubes, only 
39c each. Send check or money 
order. High r- - 1 
Quality. com- 
plete sets at I Barawik Co.I loe Canal Sta. 
reduced Chieago, U. S. A. 

prices. You Please send free radio guide to me 
ll need this Name 

book. Send 
for it NOW. Address 
It Is free. 
Mail Pon City State 1.....-------- - - 
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these mounting operations, always refer 
to the photograph so as to make sure that 
you have placed the various pieces of 
apparatus in their correct positions. 

Wiring the Converter 
Fig. 2 shows how the circuit is to be 

wired. It is necessary for you to cut 
strips of wire reaching from one terminal 
to the other on the various pieces of ap- 
paratus which are to be connected to- 
gether. slip back the insulation from the 
wire and with a soldering iron and solder 
make fast the connections. It would be 
much better for you to attempt to follow 
the schematic circuit shown in Fig. 1, 
since while perhaps more difficult than 
following the picture wiring diagram, it 
will enable you to understand how cir- 
cuit connections are made and thus be- 
come a valuable asset in your knowledge 
of radio. 

To make the plug for connecting the 
adapter to the detector socket in your 
regular broadcast receiver, obtain, if pos- 
sible, a burnt -out tube, break the glass 
away from the base and then remove the 
cement which will be found inside of the 
base. Unsolder the several wires which 
connect to the prongs in the base and 
then connect two fairly long flexible leads 
(long enough to reach from adapter to 
broadcast receiver) to the two thicker 
prongs. Then hold the tube base so that 
you are looking at the inside of it with 
the thick filament prongs towards the bot- 
tom, and connect a wire to the upper left - 
hand prong. These flexible leads should 
be properly insulated and should be about 
two feet long. Connect these leads to the 
binding posts as shown in Fig. 1. 

Operation 
Assuming that the "A" and "B" bat- 

teries and antenna and ground are con- 

nected to their respective binding posts 
and the converter plugged into the two - 
stage audio amplifier of the five -tube re- 
ceiver, the next thing to do is to turn the 
filament switch on the broadcast receiver 
to the "on" position. This will light the 
filaments of all the tubes and providing 
that the converter has been wired cor- 
rectly, stations ought to be received when 
the dials are rotated. 

To tune in a station correctly, follow 
this procedure: 

Turn the right -hand dial on the con- 
verter so that the movable plates of con- 
denser C2 are practically all in, or in 
other words, completely meshed with the 
stationary plates of that condenser. Then 
by tapping the finger against the station- 
ary plates of condenser Cl, a loud pluck- 
ing noise ought to be heard in your loud 
speaker. If this does not happen, then 
it is possible that the "B" batteries which 
are connected to the receiver are too low 
in voltage rating, the tube used in the 
detector socket of the converter may be 
an inefficient one, or the connections to the 
plate coil indicated by "P" and "B plus" 
on the coil base mount may be reversed. 
Check the circuit through and see that no 
mistake in this respect has been made. 
The plucking noise indicates that the con- 
verter tube is oscillating and is in the 
proper condition for reception. Without 
touching the dial of condenser C2, rotate 
slowly the dial of condenser Cl. As you 
approach and tune in to a station, a loud 
squealing noise will be heard. When, by 
action of the tuning condenser dial, you 
reach the maximum squealing noise, turn 
the dial of condenser C2 so that the ro- 
tating plates come out of mesh with the 
stationary plates until such a point is 
reached where the squealing stops and the 
clear undistorted music or speech of the 

station which is tuned in has been re- 
ceived. 

This is a procedure that should be fol- 
lowed in tuning in a station on any point 
on the tuning dial, and as you become 
more proficient in the manipulation of 
both of these dials, you will find that it 
will not be necessary to advance the re- 
generation control of condenser C2 so 
far that it is necessary to have the plates 
of the condenser completely meshed. 
Then, too, depending on the tube used, 
the plate and filament voltage, etc., it may 
be found that a point may be reached on 
the dial of C2 which requires no individual 
adjustment of this control for the various 
stations which may be tuned in. In other 
words, a point may be reached which is 
satisfactory for all stations tuned in and 
then the only dial which will have to be 
rotated will be that controlling condenser 
Cl. 

PARTS LIST 

One panel, 7 x 14 x 3/16 inches. 
One baseboard, 9 x 10 x / inches. 
Two National dials, type E. 
Two Hammarlund midline condensers, 

.00014 mfd., type ML7 (Cl and C3) 
One Benjamin socket, No. 9040. 
One amperite, type lA (RI). 
One Hammarlund r.f. choke, type 250 

(RFC). 
One Parvolt by -pass condenser, .5 mfd., 

series A (C4). 
One Hammarlund equalizer condenser, 70 

mfd. (C2). 
One Durham grid leak, 5 megohms (R2). 
One Durham grid mount (single). 
One set Hammarlund short -wave coil kit, 

type SWT -3. 
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MAKE 
GUM 'RECEPTION 

EASY 
Thousands of 

users marvel at the 
difference in recep- 
tion with a Towns- 
end "B" Power 
Unit. Full, sweet 
tone, clarity, vol- 
ume and greater 
distance are among 
the many advan- 

tages reported daily. 

TOWNSEND 
"B" POWER UNIT 

Hooked up in a few minutes; 
just plug into the light socket 
and forget it. Delivers up to 100 
volts on any set -D.C. or A.C. - 
any cycle. 

QV Approved and passed by the 
cow. rigid laboratory tests of "Popu- 

lar Radio" and "Radio News." 

pNEj.\ 
85 

44, 
any 

Over 150,000 Now in Use! 
There's no longer any 

reason for putting up with 
the expense and undepend- 
able performance of "B" 
Batteries -when you can 
own a good "B" Power Unit 
for $6.85. Over 150,000 
Townsend "B" Power Units 
now in use -a substantial 
proof of satisfaction. 

Send Only $1.00 
Send name and address 

with only $1.00. On arrival 
of Townsend Power Unit 
pay postman $5.85 plus 
postage. Try out,ten days, 
then, if it fails to do 
everything we say, return 
it and money paid us will Send for Literature be refunded. Make a 
REALreceiver of your set. 

TOWNSEND LABORATORIES 
725 Townsend St. Chicago, Ill. 

"Results Equal 
to 180 volt 

Power Unit!" 
I have used mu 

Eliminator for a year 
and it is giving just 
as good service now as 
the time I bought it. 
.1 am using it on a 

t arf 6 tube set 
that calls for 180 volts, 
and I noticed no dif- 

con- 
nected the set to a 
180 volt M- "B" 

when 
.1 used your 90 volt one. 

Harry Mat:, 
Ben Avon, 
Pittsburgh, Pa. 

Stop Using A Truss 
STUART'S ADHESIF PLAPAO -PADS are 
entirely different -being mechanico - chemico 
applicators -made self- adhesive purposely to 
keep the muscle -tonic called "Plapao" con- 
tinuously applied to the affected parts, and to 
minimize danger of slipping and painful friction. 
The fabric is soft as velvet, and being adhesive 

clings closely to the 
body without straps, 
buckles or springs. Easy 
to apply, comfortable, 

inexpensive. 
For almost a quarter 
century stacks of sworn 
testimonials from many 

Awarded differentcountries report Awarded 
Gold Medal success -without delay Grand Prix 

from work. The epidermatic absorption of Plapao 
and the utilization of "plaster therapy" tend 
toward a natural process of recovery, after 
which no further use for a truss. 
Test of factor " PLAPAO" sent FREE Mail Coupon below TODAY - 

Plapao Laboratories, Inc. 
393 Stuart Bldg., St. Louis, Mo. 
Gentlemen: Send me a Free Trial Plapao and 48 -page 

book on Rupture. No charge for this now or later. 

Name 

Address 

Patents Trade =Marks 

EDWARD C. SASNETT 
Attorney at Law and Registered 

Patent Attorney 
Ex- Principal Examiner and Examiner in 
Electrical Division, U. S. Patent Office 

542 McGILL BLDG., WASHINGTON, D. C. 
Personal Service 

Program Pioneers 
(Continued from page 510) 

August meeting which decided on what, 
at that time, were drastic advances. It 
was decided to engage a permanent group 
of vocal artists and a larger instrumental 
ensemble whose combined talents would 
permit the building of a more uniform 
program from week to week. 

Armistice Day, 1924, chanced to fall 
on an Eveready Hour Tuesday. 

The thematic type of program had 
been lying in abeyance since August. ', This 
seemed to be an opportunity to put it to 
the test. We chanced it. Things hummed. 
Typists had their dinners sent in. We 
wrote -they copied. Ensign kept phones 
hot till three buglers started for the stu- 
dio. Eveready artists stood by for an- 
other page of the script on which their 
lyines and cues were written. Graham 
McNamee rustled around till he had his 
hands on that part of Kipling's "Reces- 
sional" which he was to read and he, and 
Max Jacobs with his orchestra, repaired 
to a studio to study proper balance as 
stringed instruments played "behind" 
Mac's reading. McClelland stood by, re- 
calling surroundings "over there" where 
he had heard this and that song. So did 
Bill Ensign. Coupled with our own ex- 
periences, they were written into the 
script. When 9 o'clock arrived, there we 
were by the microphone in Studio A, a 
full script in each artist's hands, each 
familiar with his rôle and McNamee 
starting the ball rolling with the opening 
of what has been designated as the first 
thematic program. 

The versatility, professional experience, 
talents, personal interest and loyalty of 
the Eveready group pulled us through 
that performance. They were magnifi- 
cent -that night and a hundred nights 
after that night. 

Rose Bryant, Arnold Morgan, Charlie 
Harrison, Max Jacobs, Bill Glenn, Ted 
Webb, Beulah Young, Tom Griselle- 
their spirit and enthusiasm and McNa- 
mee's sympathetic reading of narrative 
sequences must have carried over the 
air. For the program was well received. 

The Armistice program was followed in 
December (in fact, on the first anniver- 
sary of National Carbon Company's 
broadcasting career) by a thematic pro- 
gram that became popularly known as the 
Golden Wedding program. What the Ar- 
mistice program had done with war songs, 
this program contrived to do with old - 
time songs from Stephen Foster's day on 
to the '90's. A list of songs was made 
up, and cut in number and length to fit 60 
minutes. The final list then was given 
a background in a blizzard -blown farm- 
house where, despite the drifts and zero 
air, neighbors made their way in sleighs 
to help John and Mary Bishop celebrate 
their 50th wedding anniversary. 

Tuesdays followed Tuesdays with fiend- 
ish speed. Everybody tried to maintain 
a sense of balance and relative propor- 
tion. It was realized that this new form 
of presentation opened up limitless fields 
for exploration. It was realized that the 
earliest thematic programs were poor, 
crude frameworks in comparison with the 
finished productions of larger import that 
were destined to follow. 

In the meantime, we bowled along each 
Tuesday with a thematic experimentation. 
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EVER OFFERED 

00 
$ DOWN 

BALANCE 
-EASY 
TERMS 

HERE'S your 
chance to own 

that brand new Genuine 
Model 3 Corona you've 
wanted -on the easiest 
terms ever offered - at 
LOWEST PRICE ever offered! 
Complete in every detail; back 
spacer, etc., MANUFACTUR- 
ER'S GUARANTEE. Recog- 

nized the world over as the finest, strongest, 
sturdiest, portable built. Only a limited number 
of these splendid machines available. To get 
one, you must act now! 

Yours for 10 Days FREE 
Send No Money 

Experience the joy this personal writing portable 
typewriter can give you! Use it 10 days free! See how 
easy it is to run and the splendidly typed lettere it 
turne out. Ideal for the office desk, home, traveling. 
Small, compact, light, convenient. Don't send out let- 
ters, reports, bills in poor handwriting when you can 
have this Corona at such a low price or on such easy 
terms. Remember these are brand new machines right 
out of the Corona factory. 

Carrying Case Included 
Special Xmas Package 

Leatheroid carrying case, oiler, instructions free on 
this offer. Send no money -just the coupon. Without 
delay or red tape we will send you the Corona. Try it 
10 days. if you decide to keep it, send us only $2 -then 
$3 a month until our special price of $39.90 is paid. 
Now is the time to buy. This offer may never be 
repeated. Mail coupon now. 

MONEY SAVED 
By Using This Coupon 

Smith Typewriter Sales Corp. 
[Corona Division] 

469 E. Ohio St., Chicago, Dept, C.qi 
Shi me the Corona. F. O. B. Chicago. On arrival FM deposit 52 
with express agent. If I keep machine. I'll send yes $9 a month 
until the 537.90 balance of$39.90 price is paid; the title to remain 

th you 
;',;11`011:r; 

1 em to hava 10 dare :try the trV=.writer. If 

I ho will etrn m $2. Youlare to give your standard ¢aarmte,: 

Name 

Address 

!Employed 
by 

A Radio Parts Guide 
THE NEW YAXLEY 

Yakt - , Catalog 
Send for it today 
for complete list- 
ings of Radio Con- 
venience Outlets, 
Connector Plugs, 
Rheostats, Fixed 
and Grid Resist- 
ances, Jacks, Jack 
Switches, Phone 
Plugs, etc, 

YAXLEY MFG. CO. 
Dept. N, 1528 W. Adams St., Chicago, Ill. 
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Read Classified Advertising -It Pays!!! 
Advertisements in this section twenty -six cents a word for each insertion. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisements for less than 10 words accepted. Objectionable or misleading advertisements not accepted. Advertisements for these columns should reach us not later than 1st or 2nd month preceding issue. 

Classified Advertising Manager -Experimenter Publications, Inc., 381 Fourth Avenue, New York City 

Agents Wanted 
Women go wild over Gorgeously Beautiful Rayon Silk Bedspreads! Original! Different! New Everywhere! Wildfire Seller! Gorgeous full size swatches FREE! BAKER COMPANY, Salisbury, N. C. 

Agents, Dealers, handle our line of Mexican Curios, Indian Baskets, Silver Filigree, Feather Cards. Liberal Discounts and terms. Sample fifty cents. Stamps. 
G. Medina. 7S -a La Rosa St., Mexico City, Mexico. 

Guaranteed Genuine Gold Leaf Letters anyone can put 
on store windows. Large profits, enormous demand. Free samples. Metallic Letter Co., 422 N. Clark, Chicago. 
IIIII IIIIIII111111111111IIIIII1111111IIIIIII111111111111111111111111I111111111111111111II1111111111 :1111111 

Airplanes, Aviation 
Mounted propeller, 12 -inch and circulars on 3 -foot model aeroplanes, 10e. Aero Shop, 3050 Hurlbut Ave., Detroit, Mich. 

n /111111111/1 1 11111 1 11111 I I 111 1 1 1 111111111111 1 11111111 I I I 1 1 11111111111111111 I l I I l 1 1 1111 I l l 1111 I I I I l 1 1111111 

Aluminum 

Aluminum for radio and general purposes. Exact sizes Drilling, Tapping. Irle Specialty, 1737 East 4th, Brook- 
lyn, N. Y. 
11111111m111111m11111m1m111111111mim1111111m111! 11m1m1111m11mm1m111111m111111111 

Business Opportunities 
Inventions Commercialized. Patented or unpatented. Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 

Funds for expanding your present business or starting 
new one. We specialize in helping you; show you how. Interesting details free. Write, George H. Cole, Pres., 
Tower Bldg., Syracuse, N. Y. 

Free Book. Start little Mail Order business. Hadwil, 
5A -74 Cortlandt Street, N. Y. 
I I I 1 11111111 I I I 11111111111111111111111111111111111 
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Correspondence Courses 
Used correspondence school courses sold on repurchase basis. Also rented and exchanged. Money -back guaran- 

tee. Catalog free. (Courses bought.) Lee Mountain, Pisgah. Alabama. 
'Iilllülü llm11111111I11111IIII11II1111111I1II11i111ii1111I1I1111II1I11111111111111I111111I111i1111111111 

Detectives 
Detectives. Work home or travel. Experience un- necessary. Particulars free. Write George Wagner, 

2190 Broadway, N. Y. 
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For Inventors 
Inventions Commercialized. Patented or unpatented. Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 

11111111111111111I1111111111111111111111I111111 m 1111111111111111111111111111111111111111111111111111111111 

Help Wanted -Instruction 
Be a Detective- Biggest paying work; everywhere. Write 

National Headquarters, 169 East 83rd, New York. 

Get Outdoor Gov't Jobs: $125---$200 month. Vaca- tion. Patrol Forests; protect game. Qualify for vacan- cies. Details Free. Write, Bradley Institute, A24, 
Denser, Colo. 

I Catch from 45 to 60 foxes in from 4 to 5 weeks' 
time. Can teach any reader of this magazine how to get them. Write for particulars. W. A. Hadley, Stanstead, Que. 

Wonderful Opportunities in Government lobs for Men - Women, 15 -55; $125 -$210 month. About 40.000 openings 
yearly. Are you eligible? We advise you Free. Write, 
Instruction Bureau, 251, St. I.ouis, Mo. 

The Boulder Dam. Eight years' work. Latest informa- 
tion regarding conditions, employment, concessions, etc., sent by return mail for 81.00. Money back if dissatis- 
fied. P. Roberts Service Bureau, Box 1051, Denver, 
C01o. 
1111111111I1111111111111II1111111IIIIIIIIIIIIIIIIIIIIII :I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111 

Miscellaneous 

Learn the Code at Home. Our famous code machine 
is creating a sensation. Compare our price with others 
and see whet you save. Codegraph Mfg. Co., Winchendon, 
Mass. 

rRfEWhoIesaIeRadio fatalotit 
- SEND FOR IT TODAY 

Send for our new illustrated catalog of nationally 
known AC sets, kits. parts, accessories, consoles, etc. 
All lines at Lowest Wholesale Prices. Write for your 
FREE copy today. 

SHURE BROS. CO. 
Dept. 317 335 W. Madison St. CHICAGO, ILL. 

Inventions Commercialized. Patented or unpatented. Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 

Cash for Your Property, Farm, business or residence. 
No matter where located. Free information. International 
Realty Co., Ford Bldg., Detroit. 

Gigantic Mail; send me 25c (coin or stamps) for one 
pound of mail. Ted Armour, 136 East 28th St., New York. 
aI111I11111111101I111111111IIIl11III1I1111111I11111111111111I11111111II III uuunun111111 111111/111111 

Patent Attorneys 
Patents -Write for Free Instructions. Send Drawing 

or Model for Examination. Carl Miller, Registered 
Patent Attorney (former Patent Office Examiner), 262 
McGill Building, Washington, D. C. 

Inventors -Should write for our Guide Book, "How to 
Obtain a Patent," and Record of Invention Blank, sent 
Free. Send model or sketch of inventions for our inspec- 
tion and instructions free. Radio, Electrical, Chemical, 
Mechanical and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co., 922 Ninth, Washington, D. C. 

Patents -Advice and booklet free. Highest reference. 
Best results. Promptness assured. Watson E. Coleman, Patent Lawyer, 724 9th Street, Washington, D. C. 
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Patents 
Inventions Commercialized. Patented or unpatented. Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 
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Printing, Engraving, Multigraphing 
Multigraphing, two dollars thousand. Miscellaneous Printing. Mayer Ray Corporation, Monmouth, Illinois. 
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Radio 
Everything in Radio at Attractive Prices. Sets or Parts. Orders shipped exactly as ordered. Prompt 

Service. Write for prices. Inquiries invited. Sensi your address. All Radio Co., 417 North Clark St., Chicago. 

Wanted:-Two second -hand radio broadcast transmit- 
ters one to five kilowatts capacity. Prefer Western Electric, but would consider another make in good con- 
dition. The Mexico Music Co., Apartado 2516, Mexico, 
D. F. 

Neptune 1930 Receiver. $11.95 Neptune Radio, 334 Pearl, New Ycrk. 

A. C. Dynamic Speaker Complete $14.00, baffled $17.50. 
Dynamic speaker kit, $7.00, complete, instructions. 
Posner units. Shield grid sets- short wave- parts. 
Special price list, greatest reductions. Socket Posner Lab- oratories, Indianapolis. 

Wanted: Men to work with National Radio Service 
organization. No selling scheme. Radio Doctors, Inc., 
Dept. N., Essex St., Salem, Mass. 
IIIIIIIIIIIIIIIIII IIIIII11IIIII11111111I11111111111111111111111111IIII111111111111111I11111IIIII111111111111 

Salesmen Wanted 
Amazing screw -holding screw driver,. Factories, garages, 

workers buy on sight! Profit 75e each. Exclusive territory. 
Free trial offer. Jiffy, 1262 Winthrop Bldg.. Boston. 
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Song Writers 
Songwriters -Substantial Advance royalties are paid on 

publisher's acceptance. New booklet ''Song requirements 
of Talking Picture.," sent free. Newcomer Associates, 
794 Earl Bldg., Now York. 

Song Poem Writers: "Real" Proposition. Hibbeler, 
D191, 2104\, Keystone, Chicago. 
11111IIIIIIIII11111111111111111IIIII1111I11111111II11111111111111IIIIIIIIIIIIIIII11IIIIIIIIIIIIIInn111 !111 

Stamps and Coins 
OLD COINS, large fall selling catalog of coins for sale 

free to collectors only. Catalog Quoting prices paid for 
coins, ten cents. William Hesslein, 101K Tremont St., 
Boston, Mass. 
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Telegraphy 
Learn Morse and wireless telegraphy. Big salaries. 

Tremendous demand. Expenses low, can earn part. Catalog free. Dodge's Institute, Cour Street, Valparaiso, Indiana. - ciqR0STprt 
Not merely a product; nor again an entire line of prod- ucts; nor still again a resistance for every purpose. More than all that, it is the name of a service dedicated to AIDS TO BETTER RADIO 
ranging from improved wave interception to detector action, 
radio and audio amplification, volume control, tone quality 
and all manner of new and experimental applications. Write for data on Clarostat line or ask your dealer about it 
CLAROSTAT MFG. CO., Inc., 281 N. 6Th St., Brooklyn, N. Y. 
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That's what it was each week, an adven- 
ture, a feeler, a reaching into tomorrow. 
Some of the things we did taught us an 
idea was not sound -not good. But 
without trying, we would not have 
learned. Other ideas worked out well. 

Merian Cooper returns to the States 
after sharing the trials and privations of a 
nation or people who migrate semi -an- 
nually with all their possessions. Night 
after night we sit with Cooper, trans- 
lating the moving picture scenes of this 
migration into radio form, making Cooper 
the narrator of his own story and the 
group embellishing his descriptions with 
musical scorings. 

Arthur Young comes home from Africa, 
where he has killed a lion with his bow 
and arrows. He has a story to tell. 

Amusing things happened. Provoking 
things happened. One Tuesday we ex- 
perimented with a program in which two 
dogs were supposed to be conversing. 
We had asked «'EAF's program depart- 
ment to secure an animal impersonator for 
us to imitate the voices of various animals, 
particularly the barking of dogs. When 
we reached the studio, sure enough, the 
impersonator was there, but his imper- 
sonations had consisted of crawling into 
a skin of a lion or the back -end of a horse 
or the front -end of a cow and then ca- 
vorting over Broadway's stages to the 
great amusement of a visible audience. 
For an invisible audience, he amounted to 
just zero. 

Every night was an experiment. It 
would be tiring to record more of them. 
As we progressed, refinements developed. 
Microphonics improved. Our knowledge 
of scoring a script improved, this effort 
resembling so closely the more recently 
developed art of scoring sound moving 
pictures. Our group grew. Harry Gil- 
bert, Nat Shilkret, Betsy Ayres, Ethyl 
Hayden, Marjorie Nash. Wesley Howard, 
Jack Kinsey lent of their talent, skill and 
loyalty, giving of themselves in equal 
measure as the members older in point 
of service. 

A story of the Eveready Hour from its 
beginnings would not be complete with- 
out tribute to the fortunate fate that 
made Graham McNamee available to us 
as announcer. The capacity exacted of 
him in these thematic programs was much 
more than that of announcer. He had to 
impersonate everything from a bo's'un's 
mate to a voice as impersonalized as a 
Roman oracle. Frequently our scripts 
would reach him only a few hours prior 
to going on the air. 

We remember one program when he 
started us off without having had time to 
familiarize himself at all with the script. 
And our background was a fictional cham- 
pionship football game between Eastern 
and Western elevens. Near the end of 
the hour, we had written a description of 
the actual game, play by play. When the 
program had rolled on to that portion, 
Graham's eyes grew wide; he gave me a 
glance that needed no words to interpret 
its meaning; gritting his teeth, he plunged 
in. As only he can, the game was de- 
scribed, the only time that Graham Mc- 
Namee ever read his description from a 
type- written page. 

The Galapagos program (repeated each 
year since 1925) can be summed up in 
two words -"Red" Christiansen. What- 
ever was done by way of dramatizing this 
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yarn, of drawing upon music to make it 
more graphic, the fact remains that it was 
"Red" who had suffered those almost un- 
believable privations ; that it was his story 
and that it was he who was telling it. Ac- 
customed to the careful and studied enun- 
ciation of announcers, listeners found a 
wholesome novelty in "Red's" slight 
Danish accent and hearty seaman's man- 
ner of speech. It should, in all fairness 
to "Red," be recorded that he is far from 
being the illiterate that his Galapagos 
broadcastings would indicate. 

The Showboat program grew out of an 
idea that we might find unusual radio 
fare among the books appearing each 
month under the name of this, that and 
the other publisher. We had done a 
program that was built about a book, 
"Shanghaied Out of Frisco." Its publish- 
ers had reported increased sales as a re- 
sult. In passing, the "Shanghaied" pro- 
gram was another experiment, in that it 
was the first effort at a serial broadcast. 
Only half of the story was told. We were 
criticised pretty severely in listeners' let- 
ters for playing such a trick on them. 
We never serialized anything after that. 

There is not much that can be written 
about this program to differentiate it from 
many that had preceded it and that have 
followed it since. We had a studio full 
of professional people, headed by Lionel 
Atwill, whose talents and perfect enun- 
ciation had served us often previously. 
The story was carried by him as a nar- 
rator, his descriptions being broken fre- 
quently by dialogue and occasionally by 
music. We were confronted by the 
necessity of portraying hand applause by 
a large audience. We had found that ten 
or fifteen people clapping their hands in 
a studio sounded like ten or fifteen people 
-when it reached the loud speaker. For 
many nights, we listened to the applause 
of large audiences over the radio and 
finally believed that the sound was most 
like that of the rustling of heavy manila 
wrapping paper. Taking several sheets to 
a studio rehearsal, we experimented and 
found that the effect was just that of 
hundreds of people clapping their hands. 
And Lionel Atwill got more kick out of 
rustling his paper applause during the 
broadcast than from any other phase of 
the hour. 

The stage -and the concert field, too - 
had been loosening the bolts a bit by this 
time, October, 1926, and theatrical tal- 
ent had been available to us for some 
time. Probably 100 actors and actresses 
were given auditions before the final 
Showboat cast was selected. Previously, 
Maida Craigin, Richard Mansfield's lead- 
ing lady, had done for us what, in our 
mind, was one of the gems of radio act- 
ing, the rôle of Asa in an Eveready pres- 
entation of "Peer Gynt." Arvid Paulsen 
had played the Peer in this production. 
Others famed for their stage successes 
had appeared, including John Drew in 
another radio gem, the last act of "Rose- 
mary"; Francis Wilson in "Rip Van 

Winkle "; DeWolf Hopper in a hodge- 
podge including "Casey at the Bat" and 
many others. 

We recall with pleasure Laurette Tay- 
lor's radio presentation of "Peg o' My 
Heart "; casting a prize -fight from the 
classic atmosphere of Carnegie Hall, fea- 
turing Richard Dix and Mary Brian, just 
as they performed in the picture, "Knock- 
out Riley "; the brilliant success of Pablo 
Casals, the amusing triumph of Irwin 
Cobb; the first radio appearance of 
Moran and Mack. 

The season of 1927 -1928 was an appli- 
cation of our experience over a period of 
years; the blending of pretentious con- 
tinuity programs with programs of light 
music and guest artists. Francis Wilson, 
Laurette Taylor and Irvin Cobb, three 
outstanding successes of the previous sea- 
son, were put on again between October 
and December of that year. 

The early part of 1928 saw the presen- 
tation of glamorous "Trader Horn" him- 
self, Commander Byrd, a repeat program 
of Galapagos, the London String Quartet, 
a revival of "Peer Gynt," and many out- 
standing concerts. The fall of 1928 and 
the winter of 1929 showed the Eveready 
Hour to its best advantage, because in 
that time we saw the development of the 
continuity form of musical radio drama 
built to its finest point today, in such 
programs as "Joan of Arc" and "Tris- 
tram." 

Nineteen- twenty -nine also saw the in- 
troduction of original musical comedies 
on the Eveready Hour. The radio audi- 
ence probably recalls "The Mayor of 
Hogan's Alley," "The Small- Timer" and 
"The Local Boy Makes Good." 

Eveready is also proud of the develop- 
ment of a new type of program- musical 
biographies of great composers, examples 
of which were the life of Beethoven and 
the life of Liszt, in dramatic form. Lis- 
teners may also recall with pleasure Dr. 
Roy Chapman Andrews' appearance in 
1929, Miss Joan Lowell's program in 
April, and Commander Ellsberg's thrilling 
personal narrative of "The Raising of the 
S -51." 

"Under the Gaslight," a revival of one 
of the famous thrillers of the sixties, full 
of dark villainy, pompous "asides," hair - 
cloth furniture, fainting ladies, what -nots 
and bustles, was an Eveready hit that 
served to show the vast progress of 
the American drama since Gettysburg. 

A unique event, tinctured with sorrow 
to all lovers of fine music, was the 
Eveready Hour broadcast of the farewell 
performance of the famous Flonzaley 
Quartet. This great organization, accus- 
tomed to the necessarily small audiences 
of intimate chamber music halls, had its 
invisible millions listen the night of May 
7, when they sent on the air their last 
concert before disbanding. Nicholas 
Longworth, Speaker of the House of Rep- 
resentatives, on behalf of musical America, 
said farewell to the "peerless four" in a 
special hook -up from Washington. 

Tune in 
on 

This 

583 

New 

Radio Course 
IT PROVIDES an easy way to prepare 
for a good position in radio work. 
It furnishes a broad knowledge of 
radio that applies to the job at hand, 
whether that job be the simple act 
of removing a tube or figuring on 
the most modern installation. It 
explains the technicalities of radio 
in clear, understandable language, 
first laying a fine mathematical 
background. 

There is no better way for you to 
succeed in radio than to study this 
new course of the International 
Correspondence Schools. Every day 
new students are finding out its many 
advantages. The course is endorsed 
by leading radio experts and radio 
manufacturers. 

Mark and mail the coupon today 
and let us tell you what the new 
Radio Course can do for you. 

Mail the coupon for FREE booklet 

International Correspondence Schools 
Box 8280 -J, Scranton, Penna. 

Without cost or obligation, please tell me all 
about the 

NEW RADIO COURSE 

Name. 

Street Address 

City State 

SEND FOR IT 
This book tells about newest 

startling developments in radio. 
Shows how to take advantage of the 
new 

wrinkles 
in radio, television. 

v 
short wave, etc. Pictures and de- 
scriptionsof thousands of new ideas. 
Shows new A -C Screen Grid tube 
and other sets, kits, parts, acces- 
sories and supplies at reduced prices. 
Here's a sample bargain: Type 
201 -A radio tubes, 39c each. Send check or money order. 
Shows you how to save money on these and many homo 
necessities besides. New edition now ready. Send for it 
today -NOW! 

BARAWIK CO., 110 Canal Sta., Chicago, U. S. A. I 
Mail me free Radio Guide as advertised. 

Name 
Address 

I 
City State I 
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WHAT'S N EWS IN RADIO ? 

PILOT 
Power Packs 
No.K -111 for 
171 -A Tubes 

$16.0 
Thorough filtration of 
direct current output, 
makes hum inaudible. 
Self- contained rectifier 
tube. Highly compact. 
Delivers up to 220 volts. 
Complete, ready for use. 
Especially recommended 
for the A.C. Super -Wasp. 

No. K -112 $19.50 
for 245 Tubes 
Easily handles two 245's 
in push -pull plus five or 
six 227 and 224 types. 
Variable resistance in- 
sures delivery of full 
rated voltages- from the 
various taps. Delivers up 
to 300 volts. Ultra -com- 
pact. Compete, ready for 
use. 

A. C. SHORT- 
WAVE RADIO 
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PILOT 
Push -Pill 

AMPLIFIER 
[For 245 Tubes] 

Here's an am- $39 plifier big -J 
enough and 
p o w e r f u l 
enough for movie "Talk- 
ies" and public address 
systems. Wherever re- 
quirements demand max- 
imum amplification, free 
from any hint of distor- 
tion, this Pilot outfit 1s 
recommended. All A, B 
and C voltages self -con- tained. Complete in 
semi -kit form (K -113). 

Get Pilot's Latest 

PILOT SUPER -WASP 

Et K -115 
5 O Power 

Pack 
Extra 

Hear dozens of stations you never knew 
existed . . . short -wave broadcasts from 
foreign countries . . . strange music . 
surprises by the score - . . the thrill of 
trans- oceanic reception is now yours, plus 
the convenience of A.C. operation. 

Special Note -The Battery- Operated 
Super -Wasp, Kit K -110, will con- 
tinue to be available. Cus- S n ̂ .50 
tom Set - Builders' Price 29 

OUTSTANDING 
FEATURES 

1- Complete kit -can be assembled in a 
single evening! 

2- Employs the specially developed Pilotron 
227 -the only A.C. tube suitable for 
short -wave detection! 

3- Utilizes super -sensitive screen grid tube. 
4 -Tunes from 14 to 500 meters. 
5- Operates from any ABC power pack of 

proper type. 
(Pilot K -111 is recommended, $16.50) 

I'ILOTRONS 
Endorsed by Professionals 
The original idea be- 
hind the Pilotrons was 
to make a line of radio 
tubes for a select group 
of professional radio 
engineers, custom set - 
builders, radio research- 
ers, and others whose 
standards are consider- 
ably higher than the 
general public's. To 
win endorsement from 
radio's fussiest folks, 
Pilotrons had to be 
outstandingly superior! 
The constantly mounting 
demand for Pilotrons 
required the purchase 
of an additional tube 
factory. . Now, the 
general public, learning 
from radio technicians, 
insists on Pilotrons, en- 
dorsed by professionals. 

RADIO'S 
BIGGEST 50 VALUE 
brings you membership 
in Radio International 
Guild, including the 
official organ, Radio 
Design -a construction 
quarterly that sparkles 
with the latest and 
greatest radio and short- 
wave developments! 
Current issue, together 
with Membership Pin, 
Card and Certificate,will 
be promptly sent on re- 
ceipt of remittance. 
RADIO DESIGN PUB. CO. 

Dept.l0l, 103 Sway, Bklyn, N.Y. 

Prices Quoted are for Custom Set -Builders in U. S. A. 
Catalogue from nearest authorized Pilot Dealer or write Direct to Factory. 

PILOT RADIO &T(JBE CORP. 4 
WORLD'S LARGEST RADIO PARTS PLANT --- ESTABLISHED 1908 

323 BERRY STREET BROOKLYN, NEW YORK 
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APOWERFUL super- sensitive A. C. 
receiver that answers today's demand for 
the ultra- modern in a high -grade screen grid 
receiver. It offers everything you look for 
that is modern in radio. Nothing has been over- 
looked to secure outstanding quality - advanced 
engineering features -or efficient performance. 

It is establishing a new standard of perfec- 
tion in radio design. Incorporating such ad- 
vanced features as screen grid R. F., power 
detector, "245" push -pull power audio, dy- 
namic tone quality plus practical scientifi- 
cally shielded construction, it is blazing a 
new trail in perfection of circuit design. Its 
super power assures unusual distance range 
-its ultra -selectivity adapts it for use in the most 
congested broadcasting districts. Its remarkable 
tone quality and tremendous volume win for it the 
instant admiration of the radio purchaser. 

Write Today for 
this new 196 -page catalog 
full of all the latest in radio 
showing the new, humless, 
Screen Grid A. C. all -elec- 
tric and battery operated sets. Beautiful con- 
soles, dynamic speakers, accessories, parts, 
kits; in fact, everything in radio and all at rock - 
bottom wholesale prices. Hundreds of real 
radio bargains from a Radio House backed by 
over $3,000,000 in resources. This book will 
save you money. Send for it now before you 
buy anything more in radio supplies! 

Use the Coupon 

Jll EIDI%CIC 
;O 2 ) )RàT ON 

711 W. Lake St. Dept. B -3 Chicago, I11. 

Allied Radio Corporation, 
Dept. B -3 
711 W. Lake Street. Chicago, ID. 

Please send me your new 1930 -196 -page 
radio catalog -which we understand is to be 
absolutely free. 

Name 

Address 

City State 
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FACTORY TO YOU-.SAVE SOI-.COMPARE WITN COSTLIEST OUTFITS BEFORE YOU UY a powerful 
Electric c>`r 

Battery 

Get Our Send 
No Money 1 0th 

Anniversary 
Offer! 

DA5 

tubelighted 1- 
dial,steel chassis 

ßeifected$CRffIVGJ?JP- 
latest PUSH-PULL Amplification 

New SCREEN AERIAL 
Console SUPER - 

DYNAMIC 
Cathedral Tone! 

Mastercrest -built with 
beautiful genuine walnut; 
sparkling maple panels; 
4 -way matched sliding 
doors. Lifting top. Con- 
cealed SCREEN aerial 
makes outdoor aerial un- 
necessary. Super -Dy- 
namic Cathedral Tone 
Reproducer. 

Built like -looks like -performs like newest sets in many outfits up to $300! Latest, finest, costliest construction! Uses "224" SCREEN GRID, "245" PUSH -PULL POWER, "227" IiUM -FREE POWER DETECTOR AND "280" RECTI- FIER AC TUBES. Phonograph pick -up connection. Local - Distance switch. Built -in power section on steel shielded 
chassis. Lighted one -dial tuning. Razor -edge selectivity; super- dynamic cathedral tone quality; marvelous distance getter. Solid one -year guarantee if you buy it for 

Beautiful Variety of Latest Fine 
Consoles, AC or Battery Sets 

30 DAYS 
FREE TRIAL 
Richly designed, latest 
type, Lo -Boy Master- 
crest console; beauti- 
ful two -tone finish in 
walnut. A gem that 
costs little. Hinged 
top lid. 

Only 
Values possible because you 
deal direct with big factory 

An exquisitely new 
and fine, genuine 
walnut desk -type 
Mastercrest con- 
sole. Very pretty 
and a rare bargain. 
Hinged top. 

Spanish Treasure 
chest design, Mas- tercrest console. Finest selected 
grain, solid walnut. 
Antique wrought 
hardware. Marvel- 
ous value. Hinged 
top. 

"These Consoles are Equipped with 

SUPER DYNAMIC 
CATHEDRAL TONE REPRODUCERS 

Table compact style 
Mastercrest cabinet 
in handsome walnut 
and gold- striped fin- 
ish.. Separate Cathe- 
dral Tone Super - 
Dynamic Speaker to 
match. Wonderful 
bargain! r 

MARK REGISTERED 
CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 
You needn't send us a cent ! Amer- 
ica's big, old, reliable Radio Fac- 
tory springs its 10th Anniversary 
Surprise in high-grade, 1-year guar- 
anteed setsat history's lowest prices! 
With its latest 
perfected Screen - 
Grid, push -pull, 
super -powered 
and hum -free AC 
electric Miraco's 
-you are guar- 
anteed satisfac- 
tion, values and savings unsur- 
passed. Get Amazing Special Offer! 

At our risk compare a Miraco with 
highest priced radios, for 30 days 
in your home. Surprise and enter- 
tain your friends -get their opinions. 
Unless 100% delighted, don't buy! Your 
decision is final -no argument! 

Only marvelously fine radios, of latest 
perfected type, at rock- bottom prices, can 
hack up such a guarantee. Send postal or 
coupon for Amazing Special Factory Offer! 

Don't Confuse with CheapRadios 
With Miraco's rich, clear cathedral tone, 
quiet operation, razor -sharp separation of 
nearby stations, tremendous 'kick" on 
distant stations and latest improvements 
-you'll be the envy of many who pay 

2 or 3 times as much! 
Send for proof 

that delighted thou- 
sands of Miraco 
users cut through 
locals, get coast to 
coast, with tone and 
power of costly sets. 
Miraco's are cus- 
tom -built of finest 
parts - product of 

10 years' successful experience. Approved 
by Radio's highest authorities. 

USER- AGENTS WANTED 
Exclusive Territory - 
Demonstrator Supplied 

Spare or full time. No contract, 
no experience required. Big 

money! Send coupon now! 

Deal Direct with Big Factory 
Miraco outfits reach you splendidly 
packed, rigidly tested with everything in 
place ready to plug in! No assembling! 
Entertain yourself 30 days -then decide. 
Liberal one -year guarantee on each set. 
Play safe, save lots of money, insure 
satisfaction -deal direct with Radio's 
old, reliable builders of fine sets -10th 
successful year. SEND POSTAL OR 
COUPON NOW for Amazing Offer! 

MIDWEST RADIO CORP., 404 -AD Miraco Bldg., Cincinnati, Ohio 
BEAUTIFULLY ILLUSTRATED LITERATURE, AMAZING SPECIAL FACTORY OFFER, TESTIMONY OF NEARBY USERS - All the proof you want -of our honesty, fairness, size, financial integrity, radio experience and the performance of our sets -including Amazing Factory Offer- ent without obligation! 

Special 
Electric 

Super AC -7 

$39gç 

r 
MIDWEST RADIO CORPORATION THIS COUPON 
Pioneer Builders of Sels -IOlh Successful Year IS NOT 
404 -AD Miraco Bldg., Cincinnati, Ohio AN ORDER 

WITHOUT OBLtGATION, send latest literature, Amazing Special Free Trial Wholes. Offer, testimony of nearby users, and all Proof. User Agent Dealer 
Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION 
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