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arade Of 
International Radio DIRECT 

from Foreign Stations 
Without Dependence On 
Local Re- Broadcasting 
PILOT SUPER -WASP 

See Nearest Dealer or 
Write Direct for Details 

Kit K -115: The A.C. Super 
Wasp. Use your own ABC 
pack or Pilot K -111 at 
$16.50, specially designed 
for the Super -Wasp. Power 
Pack and Tubes Extra . 

Kit K -110: The battery- 
operated Super -Wasp. 
Batteries and Tubes extra 

$345° 

$295° 

PRAT A.Ç- SUPER WRAP 
Ln,d 5ó..n 4rd 

S .«'.- t e...rt..r e -. 

Short Wave and Broadcast Receiver 
RANGE 14 TO 500 METERS 

In Kit Form for A. C. or Battery Operation 
Widen Your Circle of Entertainment! 
Your broadcast receiver is useless below 200 meters, but the Super - 
Wasp, swooping down to 14 meters, and up to 500, unlocks a new 
world of trans -oceanic radio you never heard before! And you get it 
directly front the, foreign station and not from a local rebroadcast. 
Enthusiasts report European, African, South American and Aus- 
tralian stations. Music amazingly new! Welcome variety for listeners 
"fed up" with domestic radio programs! To assure consistently satis- 
factory operation, Pilot engineers developed the Pilotron P -227, 
which naturally makes it a splendid tube for broadcast receivers. 

'PILOT RADIO & TV6E CORP. 
323 BERRY STREET 

BROOKLYN 
N. Y. 

ChicagoOQicer234 South 
Wells Street 

San Francisco 1278 Mission 
Office: Street 

joi$' 
THE RADIO INTERNATIONAL GUILD 

DiEs 
B 

,V +tiárflñ Í( 
afr 

Costs only 50c and includes lapel pin, certificate and "Radio Design" Construction 
Quarterly Magazine, the Guild's Official Organ. Enclose 50e coin or stamps to Radio 
International Guild, 103 Broadway, P_rooklyn, N. 1. 

Name 

Addre , 

City 
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The replacing of the old battery 
operated receivers with all-electric Radios 

has created a tremendous country-wide 
demand for expert Radio Service Men. Thou- 
sands of trained men are needed quick! 

IOGJ 

30 Days of R.T. A. Home Training 
... enables you to cash in on 
this latest opportunity in Radio 

Ever on the alert for new ways of helping our members 
make more money out of Radio, the Radio Training 
Association of America now offers ambitious 
intensified training course in Radio Service 
Work. By taking this training you can 
qualify for Radio Service Work in 30 days, 
earn $3.00 an hour and up, spare time; pre- 
pare yourself for full -time work paying $40 
to $100 a week. 

More Positions Open Than There 
Are Trained Men to Fill Them 

If you were qualified for Radio Service Work 
today, we could place you. We can't begin 
to fill the requests that pour in from great 
Radio organizations and dealers. Mem- 
bers wanting full -time positions are being placed 
as soon as they qualify. 5,000 more men are needed 
quick! If you want to get into Radio, earn $3.00 an 

men an 

$400100 
week 

Full Time 

$3.9° If/11e/Ir 
Spare Time 

hour spare time or $40 to $100 a week full time, 
this R. T. A. training offers you the opportunity of a 
lifetime. 

We furnish 
you with all 

the 
equipment 
you need 

to become a 
Radio 

Service Man! 

Radio Service Work a Quick Route 
to the Big -Pay Radio Positions 

Radio Service Work gives you the basic ex - 

perience you need to qualify for the big 
$8,000, $10,000 to $25,000 a year Radio 
positions. Once you get this experience, the 
whole range of rich opportunities in Radio 
lies open before you. Training in the Associa- 
tion, starting as a Radio Service Man, is one 
of the quickest, most profitable ways of 
qualifying for rapid advancement. 
If you want to get out of small -pay, monot- 
onous work and cash in on Radio quick, in- 

vestigate this R.T. A. training and the rich money- making 
opportunities it opens up. No special education or electri- 
cal experience necessary.The will to succeed is all you need. 

Mail Coupon for No -Cost Training Offer 
Cash in on Radio's latest opportunity! Enroll in the 
Association. For a limited time we will give to the ambi- 
tious man a No -Cost Membership which need not . . . 

should not... cost you a cent. But you must act quickly. 
Filling out coupon can enable you to cash in on Radio 
within 30 days, lift you out of the small -pay, no- 
opportunity rut, into a field where phenomenal earn- 
ings await the ambitious. You owe it to yourself to 
investigate. Fill out coupon NOW for details of No- 
Cost Membership. 

The Radio Training Association of America 
4513 Ravenswood Ave. Dept. RN -6, Chicago, Ill. 

THE RADIO TRAINING ASSOCIATION OF AMERICA 
4513 Ravenswood Ave., Dept. RN- 6,Chicago, 111. 

Gentlemen: Please send me details of your No -Cost train- 
ing offer by which I can qualify for Radio Service Work within 
30 days. This does not obligate me in any way. 

Name 

Address.......____. 

City State 
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Technical Editor 
EDWARD W. WILBY 

Associate Editor 

Radio News for July, out 
the 10th of J une, follows close- 
ly on the heels of the Radio 
Manufacturers' Convention 
and Trade Show, which this 
year is being held in the great 
auditorium in Atlantic City, 
New Jersey. These yearly 
shows, intended primarily for 
the trade, are attended mostly 
by those intimately connected 
with the radio business, but so 
that our readers may know of 
what's going on RADIO News 
for July will be devoted 
largely to a presentation of 
Trade Show news. 

New receivers, loud speak- 
ers, automobile radio, televi- 
sion, short -wave radio, acces- 
sories, parts -all the new 
items to be offered to the pub- 
lic this fall and displayed at 
the show will be illustrated 
and described in the July Spe- 
cial Trade issue of Runo 
NEWS. 

r.. 0 

Remote and automatic con- 
trol devices for radio receiv- 
ers are to the fore. The 
trend along these lines, espe- 
cially in connection with apart- 
ment house radio, is on the 
increase. Mr. S. Gordon Tay- 
lor, through a comprehen- 
sive survey of this activity, 
has compiled worthwhile data 
for the serviceman. The first 
of a series of articles on this 
subject will appear in July. 

s is is 

From RADIO NEW Labora- 
tory-1. The description of the 
construction of a short -wave 
wavemeter- oscillator outfit em- 
ploying the grid dip method 
of resonance indication. 2. A 
"receiving tube," low powered 
short -wave transmitter for 
Junior Radio Guilders. 
3. Variations in the audio 
channel of the RADIO NEWS 
Cornet Short -Wave Receiver. 

And don't forget there are 
more articles by: 

E. H. Loftin and S. Young 
White 

Fred Jewell 
Volney Hurd 
Benjamin Miessner 
W. H. Bullock 
And other recognized 

authorities. 
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The latest achievement 

PC 
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the De Forest Laboratories 
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BRINGS THE WORLD OF RADIO 
TO YOUR FIRESIDE 

The NEW 
DE FOREST SHORT WAVE RECEIVER 
The new De Forest Radiophone Receiver, 
Type CS5 illustrated above, costs but 
$75.00. It is designed to receive both 
telephone and telegraph signals on all 
frequencies between 1,500 and 15,000 
kilocycles (20 to 200 meters). Being small 
and light it is excellent for portable work. 
Its enormous amplification giving loud 
speaker signals on a 10 ft. antenna. 

The special circuit uses four Audions: 
two Screen Grid Audions as radio fre- 
quency amplifier and space -charge -grid 
detector (power detector) and two Audions 
in a transformer -coupled audio amplifier. 

Housed in an aluminum case, 5" x 6" x 9 ", 
this receiver, although full -grown in 
strength and performance, makes an ideal 
short wave receiver for aircraft reception 
where light weight is a necessity. It is also 
adapted for general amateur use, small 
yachts, police cars and automobiles. 

DE FOREST RADIO CO., PASSAIC, N. J. 
Branch Offices Located in 

Boston, New York, Philadelphia, Atlanta, 
Pittsburgh, Chicago, Minneapolis, St. 
Louis, Kansas City, Denver, Los Angeles, 

Seattle, Detroit, Dallas, Cleveland 

AUDIONS 

RADIO TUBES 
U S E T H I 

Specifications for De Forest Radiophone Receiver Type CS5 
Battery Requirements. Operates either from dry cells using Audions 422A and 499 or 
from 6 volt storage battery using Auction. 422 and 401A. For l I speaker operation 
either Auctions 420, 412A or 4716 may be inserted in the last audio stage. Two 45 volt 
'11" batteries furnish the plate power. 

Features, extremely compact and light in weight. Screen grid B. F. Amplifier. 
Space -charge -grid power detector. Two stages of audio amplification. Zero body capac. 

by. Frequency calibration independent of antenna used. Moisture and climate proof. 
Negligible microphones. 

S COUPON . 

De Forest Radio Company 
Passaic, New Jersey 

Enclosed please find $ . . . for which send me one De Forest short 
ave receiver. 

Name 

Address 
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HAMS! 
JUST how the name "hams" first cause to be applied to radio amateurs 

is probably one of those things that will always remain a mystery. 
The term has been applied to poor actors -poor in the sense that 
their acting did not amount to much -for many- years. It was a 

terni expressing dubious worth. In connection with amateur radio, how- 
ever. the term "hams" is surrounded by a certain feeling of awe. somewhat 
akin to a halo. Hams themselves are proud of the term and they have 
every reason to be proud. 

As Mr. Maxim outlines in his informative article, which appears in 
this special short -wave number of RADIO \Ews, these men and young 
men have done a tremendous amount of good for this country in helping 
international peace and good -will. Their organization. the American Radio 
Relay League, is one of the most business -like institutions in this country, 
and the orderly manner in which their communications and experimental 
work have been carried on is only a slight indication of the manner in which 
they may still serve all of those institutions in which radio is coming 
to be a more and more important adjunct. 

A typical and. perhaps. the most recent indication of the value of the 
work being done by hams has been dramatically brought home to most of 
us through the newspapers which are appearing on the stands as this 
editorial is being written. .1 member of our own technical staff and the 
managing editor of one of our scientific publications. AERO NEWS & 
MECHANICS. has just finished a very dramatic flight from New York to 
Bermuda. Hams here and abroad will recognize Zeh Bouck by the call 
letters which he has used for the past few years at his own station -2PI. 

Bouck's flight to Bermuda was anything but a casual occurrence. It 
has blazed a trail for a possible establishment of a direct airline between 
New York and the "Summer Isles." His two companions were Bill 
Alexander. who has some 7.300 flying hours to his credit and has taken part 
in some of the most dramatic flights in aircraft history, and Captain Lewis 
Yancey, who was the navigator on the flight of the "Pathfinder" from Old 
Orchard Beach, Maine. to Rome. Italy. The "Pilot." the name of the plane 
used by Mr. Bouck, which is the property of the Pilot Radio and Tube 
Corporation, includes two transmitters and a combination receiver and its 
effectiveness has been demonstrated by the fact that the plane was in con- 
stant communication with the short -wave station of the New York Times 
right in the heart of New York City from the time it left until it landed in 
Bermuda. 

This very dramatic demonstration of the saving of time in transporta- 
tion and the value of radio as an aid to air transportation marks another 
page in the annals of amateur radio history. Is it any wonder that amateurs 
are proud to be hams ? 
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R. T. _ 
* R.T.I. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP -TO- THE -MINUTE D r i 

ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION. AND TALKING PICTURES R 1 I. 

E 

MAINED 
, 

MEN 
Big Money quick -the chance to more than double your salary -is offered to you now. RADIO 

has leaped from the experimental stage to a gigantic industry, employing many, many thou- 
sands and loudly calling for MORE TRAINED MEN to fill the Big -Pay jobs. 

TALKING PICTURES have taken the larger cities by storm and will sweep the entire country, 
opening up many new good jobs everywhere. TELEVISION now comes with even greater 

promise of a large number of good paying jobs and big profits for those who are prepared. 

Big Money Now! More to Come 
Here is an entirely new field of profitable employment -Big -Money Jobs -$2500 
-$3500 -$5000 and up, right now -lots of money easily made in spare time - 

increasing pay for you and more and more money as this new industry 
grows bigger and bigger. 

GOVsse cr 

l- S5o f; hed 

ts, .t ¿esbi 

ti 
= tüw e 

o 
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r 

mousß a31.tree 
do, tri t et,ii ,L 

Answer the Call -Get Into This 
Money - Making Industry Now! 

The "R. T.I." famous "3 in 1" Home Training in Radio, Television 
and Talking Pictures makes it easy for men, young men and boys to 

get into this new field quickly. R. T. I. home trainingis practical 
and easy to understand. It trains your head and hands at the 

same time. Your opportunities for money -making are un- 
limited. Your age, amount of education, or experience make no difference. 

If you are interested and ambitious you can succeed. Are you willing to 
use a little spare time at home? That is all you need to quickly start 

making money with R. T. L material and home training.You will be 
ready for a good job or profitable business of your own, even before 

you finish the training .Remember- yoalenrn ofhomein your spare 
time on actual equipment included in fine, bigoutfits sent you by 
R.T.I. R.T. I. with all its connections in the industry, keeps 

you up-to -date and pushing forward all the time. 
R. T. I. Wonderful Free Book 

Nothing Like It Ever Published 
No one can fully realize the amazing size and future 

growth of the Radio, Television, and Talking Picture 
industries unless they know all thefacts revealed in 
this R. T. I. book. No exaggeration is necessary- 

the plain truth is astounding. It will open your 
eyes tothedawn of the greatestdevelopmentin 

the history of the world -the vast number of 
new money -making jobs-enormousapare- 
timeprofits- all within easy reach of am- 

bitious men. Send for your copy before 
this edition is exhausted. 

Big R.T. I. Book Free- ileTheyLast 

Let F. H. Schnell and R.T.I. 
Advisory Board Help You 

Mr. Schnell, Chief of the R. T. I. 
Staff, is one of the ablest and best 
known radio men In America. He has 
twenty years of Radio experience. 
First to establish two way amateur 
communication with Europe. Former 
Traffic Manager of American itadle 
Relay League. Lieutenant Commander 

or the U. S.N. R. Inventor and designer 
of Radio apparatus. Consultant Engi- 
neer to large Radio manufacturers. 

Assisting him Is the R.T.I. Advisory 
Board. composed of men prominent ln 
the It;ulio IndastrY. 

STEP t I. QUICK" K TO A BIG MONEY JOB TTIROUC H R. T. I. training in BroadIusttng. Sales, Serv- 
ice, 7.1anufacturing. Repairing. %hip: and Station Oprratiug, Installing. in business for yourself. 

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

Is Now Radio Engineer Through 
R. T. I. Training 

Today I am able to class myself as a Radio 
Engineer along with the leaders, and this is all 
due to the help of It. T. I. I have been able to 
handleemclently every radio problem with which 
I have come in contact. I cannot say too much In 
praise of R.T.I., andanyman dwwlnng to Improve 
himself can do nothing better than lind out what 
this institution bas to offer. and get started with 
their training. -H. E. SATTERFIELD, Chief Radio 
Engineer. western Air Express, Amarillo. Texas. 

RADIO & TELEVISION INSTITUTE 
Dept. 84-A, 4806 St. Anthony Ct., Chicago 

vimm /EOM IMO 1MM, 

RADIO & TELEVISION INSTITUTE 
Dept. 84- A.1806 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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MATEUR radio is unique in history. Nothing quite like 
it has ever before existed. It is as old as radio, the 
great Marconi himself having started as an amateur and 
being truly typical of one. From the earliest days there 

has been something about communicating across space that has 
fascinated those of us who are technically inclined. There is 
a scientific romance to it that profoundly moves certain of us 
regardless of the social or financial status to which we happen 
to have been born. Rich and poor, uneducated and educated, 
old and young, we become more self -respecting men when, with 
the product of our own hands and our own brains, we are able 
to reach out into the empty ether and make contact with 
another intelligence. This irresistible appeal began with the 
first announcements of Hertz in the 
'80's, when he discovered and laid 
down the laws that govern electro- 
magnetic radiations. These were re- 
ported in the daily press and in- 
spired hundreds of techni- 
cally inclined minds to try 
something themselves. Mar- 
coni was one of these and 
came to be the outstanding 
figure among us all. The 
wide- spread character of 
this peculiar appeal was not 
suspected at the time. It 
was not until 1900 or there- 
abouts. when Marconi had 
advanced far enough to 
make a trial of transatlantic 
communication, that it be- 
came known that there were 
many amateur experiment- 
ers who had devised and 
built their own apparatus 
and who had listened upon 
that eventful night along 
with Marconi for those 

Although Cramped by the Entrance 
Short -Wave Field He so Courageously 
Still Forges Ahead to New Records 
nance of Communications During 

His Spirit 

three dots that 
would mean the 
prearranged letter 
S sent from a 
spark transmitter 
in the British Isles. 

Long before 
there was any 
radio law at all, 
amateur radio ex- 
perimenters by the 
scores were en- 
gaged in two -way 
telegraphic communication with each other. I venture to say 
that the members of this committee will be surprised to learn 
that before the first radio law, that of 1912, was two years old 
this amateur organization which I represent, the American 
Radio Relay League, was a going concern. I furthermore 

wonder if this committee re- 
alizes that instead of being 
wholly small boys in short 
trousers, we amateurs are in 
many cases men of your 
own age. The great major- 
ity of us, however, are be- 
tween the ages of 17 and 
25. We radio amateurs 
have absolutely no interest 
in the pecuniary side of 
radio. Our interest is 100 
per cent. noncommercial. 
The only reward that ap- 
peals to us is the satisfac- 
tion and the thrill that ac- 
company t h e successful 
achievement of a difficult 
bit of telegraphic or tele- 
phonic two -way communi- 
cation. 

The History of Civilization Has Been 
Twentieth Century the Radio Amateur 
ing Practically Every Barrier of Time 
tional Ambassador of Good Will Was 
and Research Spirit. His Efforts Have 
of That Sole Guarantee of World Peace - 
of Amateur Radio, Presented Before the 
Commerce, Mr. Maxim Highlights Some 
Short -Wave History and Discusses Briefly 

Under the 

By Hiram 

When the West Indian hurricane 
lines of communication, radio a 
and established contact with the 
The above Miami scene is typic 

hit Florida, destroying the regular 
mateurs stepped into the breach 
outside world, aiding rescue work. 
al of the widespread destruction 
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of 
of Commercial Interests Into the 

GOOD 
Pioneered, the American Amateur 
of Radio Achievement. His Mainte - 
Hurricanes and Floods Is Typical of 
of Service 
the History of Communication. In the 
Ilas Played No Small Part in Overcom. 
and Space. His Rôle as an Interna - 
an Inevitable Outgrowth of His Pioneer 
Been Fundamental to the Development 
the International Mind. In This Résumé 
U. S. Senate Committee on Interstate 
of the Outstanding Achievements in 
the Position of the Radio Amateur 
Present Law 

Percy Maxim 

From the earliest days we amateurs in the ag- 
gregate have been purchasers of considerable 
quantities of electrical supplies and raw materials. 
Furthermore, from the beginning our achieve- 
ments have exerted a very real influence upon 
the art. From our ranks have been supplied 
practically all of the skilled personnel for the 
new industry. A radio amateur is always pre- 
ferred by the commercial companies. I doubt if 
there is one single important radio broadcast sta- 
tion or one single radio manufacturing or operat- 
ing company in the country today that has not 
at least one ex- amateur in some important position. 

By the year 1915 we amateurs had accom- 
plished unbelievable records in transmission and 
reception for those days. It was about 
this time that the older of us began seek- 
ing the reason for the amateur with home- 
made equipment, representing an invest- 
ment of approximately $100. being able in 
some cases to excel the professional 
with equipment that represented 
an investment of many thousands 
of dollars. We found that reason 
eventually, and it is worthy of the 
careful consideration of this corn- 

mittee, for it is fundamental and may portend some- 
thing of incalculable value to our nation. It is the 
backbone of the amazing record of amateur achieve- 
ments down through the years. This reason was. and 

it still is, that with the amateur, radio communi- 
cation is a labor of love, whereas with the pro- 
fessional it is labor for a day's pay. There is a 
tremendous difference between these two. Money 
return counts for naught with the amateur. It 
is the whole thing with the professional. No 
sacrifice is too great for the amateur to make if 
he can but get his signals through and the answer 
back. Sitting up all night, sacrificing pleasures 
in order to save a dollar for the purchase of bet- 
ter equipment, trying innumerable experiments, 
rebuilding his apparatus time on end, never giving 
up, are a religion with the amateur. This passion- 
ate intensity of purpose is really nothing short of 
sublime. I shall cite a few instances later to 
prove this. 

This state of affairs was vaguely known to the 
authorities when the radio law of 1912 was being 
considered. The amateurs were beginning to or- 
ganize at that time and during the hearings they 
requested to be heard, just as they have requested 
to be heard here today. Their sincerity and ear - 
nestness led the Congress of those days to provide 
for them in the radio law. The years have 
proven that it was an infinitely wise step. 

The Congress in the radio law of 1912 
specifically provided that there should be ama- 
teurs and it allocated to them the waves below 
200 meters. They were considered the "useless 

waves" at that time, but there was 
room enough and the amateurs set 
about seeing what could be done 
with them. It was an historic oc- 
casion in the art of radio communi- 
cation for it marked the birth of 

H. C. Leuteritz. radio expert of Pan -American 
Airways, Inc.. is shown holding the small 
portable transmitter outfit that warned off air- 
planes plying the South American route from 
possible disaster during the West Indian hur- 

ricane 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


1078 

A severe river flood such as this. which swept away the Missouri - 
Pacific Railroad bridge over the Arkansas, has often been an 

occasion for heroic rescue work by radio amateurs 

short -wave radio. The amateurs of the country went at their 
problem with the enthusiasm that only love of the work could 
arouse. I hope to show you beyond all question of doubt that 
the legislative act which led to this enthusiasm was one of the 
wisest steps a Congress ever took, and I submit that if it is 
wisdom to judge of the future by the past then we here today 
may safely assert that it will further the art of radio com- 
munication during the eighteen years to come just as much 
as it furthered the art of radio communication during the 
eighteen years that have passed if this Senate Committee on 
Interstate Commerce. in working out the details of Senate 
Bill S. 6, see to it that our radio amateurs are protected, en- 
couraged and adequately provided for. 

In the midst of things we entered the World War. The 
amateur had advanced a long way in learning how to make use 
of the short waves. His numbers had grown 
into the thousands. His American Radio 
Relay League had become a highly successful 
and efficient organization. Through this 
organization he had established a network of 
amateur communication lines that covered 
the entire United States and the Dominion 
of Canada. The Canadians. being so close 
to us, were taken in as brothers and given 
full representation in League affairs, just as 
though they were American citizens. When 
the United States entered the war our Army 
and our Navy had immediate need for 
thousands of radio operators. To make them 
from plumbers, farm hands, clerks and labor- 
ers in the time available was an insurmount- 
able task. The organized radio amateurs 
were appealed to. In sixty days we induced 
over four thousand of our membership, the 
most enthusiastic and skillful radio operators 
the world possessed, to enlist in the Army 
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and Navy. Their record is one of the classics of the war. 
After the war the ranks of the amateurs were augmented by 

the thousands who had been trained in the two services. Alto- 
gether they made of amateur radio an imposing institution. This 
was proven in the case of various radio bills that were intro- 
duced in Congress which threatened the existence of the ama- 
teur. The tremendous improvements made in radio apparatus 
during the war, under the stress of war conditions. were all 
known to the amateurs, since they had to operate them, and 
thus it came about that a tremendous increase in amateur in- 
terest ensued. Their American Radio Relay League. or their 
A.R.R.L. as they affectionately term it, was put together again 
and the conquest of the short waves was taken up with unpre- 
cedented enthusiasm. It is difficult for me to convey to those 
not informed upon this subject of amateur radio the intensity 
of purpose of these young fellows. They unquestionably are 
the pick of the land when it comes to mentality and resolute 
character, or they would not have taught themselves the science 
of radio and the telegraphic code in the first place. Furthermore 
their path was no easy one, for they were, in the overwhelming 
majority of cases, the sons of parents in very modest circum- 
stances. But lack of money only whets the intensity of the 
amateur. One case that came to my notice is worth the atten- 
tion of this committee. A certain young man, aged seventeen. 
in a mid -western city was known to possess a particularly effi- 
cient station. Attention became directed to him because of his 
long -distance records and his superior operating. Investigation 
disclosed the surprising fact that he was the son of a laboring 
man in very reduced circumstances. The son had attended the 
ordinary school until he was able to work and then he had 
assisted in the support of the family. They were very poor 
indeed. Surprise was manifested that under these oppressive 
conditions this young fellow should have such a fine radio sta- 
tion. It was found that this station was installed in a miserably 
small closet in his mother's kitchen and that every bit of it had 

been constructed by himself. 
This meant that such things 
as head- phones and vacuum 
tubes were home -made. 
Asked how he managed to 
make these products of spe- 
cialists, he showed the most 
ingenious construction of 
head -phones built from bits 
of wood and wire. In the 
case of his vacuum tubes he 
had found where a whole- 
sale drug company dumped 
its broken test -tubes, where 
the electric light company 
dumped its burned -out 
bulbs. and had picked up 
enough glass to blow his 
tubes and enough bits of 
tungsten wire to make his 
own filaments and had liter- 
ally home -made vacuum 
tubes -and good ones at 
that. 

To exhaust his vacuum 
tubes he had built his own 
mercury vacuum pump from 
scrap glass. His greatest 
difficulty was securing the 
mercury for this pump. 
He finally begged enough of 
this from another amateur. 
The greatest financial in- 
vestment that this lad had 
made in building his radio 
station w a s twenty -five 
cents for a pair of combina- 
tion cutting pliers. 

This case illustrates the 
amateur spirit, a knowledge 
of which I consider it my 
duty to convey to this com- 
mittee. No explanations are 
necessary nor called for. 
The case points its own 
moral. (Cont. on page 1136) 

(Above) The battery 
panel and power sup- 
ply of W1MK, head- 
quarters station of 
the American Radio 

Relay League 

The main transmit- 
ter of W1MK is rated 
at 500 watts and is 
capable of operating 
on either 20, 40 or 
80 -meter bands. An 
auxiliary 250 -watt 
transmitter is lo- 
cated on the shelf 

under the table 
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How to Build the Radio News 
(;ornat 

s-vv Receiver 

By 

Edward W. Wilby 

A Dressed -up Version of Lieut. Wenstrom's Original Cornet, 
the Receiver of Many Wavebands. Well Designed Mechani- 
cally, It Embodies Such Features as Plug -in Coils, Complete 
Shielding, Screen -Grid Resistance - Coupled Audio Amplifica- 
tion and Phone or Loud- Speaker Operation. It Is One That, 

Without Question, Will Endear Itself to Its Builders 

IN his series of articles on short -wave radio, appearing in 
RADIO NEws beginning with the July, 1929, issue. Lieu- 
tenant \Venstrom referred occasionally to the short -wave 
receiver he had used. So much interest in this receiver 

was aroused that, to satisfy the demand for particulars about 
the circuit employed. parts used and so forth, a short de- 
scriptive article was prepared by the Lieutenant and published 
in the March, 1930, issue of RADIO NEWS. 
However, this article only served to whet 
the appetite of our readers and letters came 
pouring in asking for more detailed infor- 
mation about the actual construction of the 
receiver. 

It was then that the Technical Staff of 
RADIO News decided to build one of these 
receivers, using up -to -date parts and employ- 
ing a type of construction 
that recently has met with 
much favor. 

The original Cornet. so 
named because of its ability 
to cover a wide range of 
notes (wavelengths). em- 
ployed two tubes, one a de- 
tector in a regenerative cir- 
cuit, the other an audio am- 
plifier, using transformer 
coupling. There were a num- 
ber of refinements incorpo- 
rated in the design of the 
receiver which in the present 
construction have been re- 
tained; for instance. control 
of the detector grid is ac- 
complished by the use of a 
potentiometer shunted across 
the filament leads with the 

return of the grid leak going to the center arm of the poten- 
tiometer; antenna coupling to the secondary circuit of the first 
tube through a coupling condenser instead of through the cus- 
tomary primary coil. etc. 

In redesigning the receiver the same fundamental circuit has 
been employed, with additions and improvements. Also the 
mechanical construction of the receiver has been materially 

refined, as will be apparent 
from the photographs ac- 
companying. The original 
receiver used a bakelitc 
panel and bakelite sub - 
panel. The new set em- 
ploys aluminum sheet 
throughout, the panel, sub - 
panel and shield box being 
made of this material. 

By means of four plug - 
in coils a wide wavelength 
range is obtained, extending 
from 14 meters at the low 
end to 225 meters at the 
high end. Tuning of each 
coil by means of the vari- 

able condenser, instead of being 
spread over the usual 180 degrees 
of the dial, is spread over 270 
degrees. thus obtaining a much 
greater separation between sta- 
tions. The use of a vernier dial 
for both the tuning and regenera- 
tion condenser permits easy con- 
trol of the receiver. 

The receiver itself is built on an 
aluminum chassis, the three tubes. 
the tuning and regeneration con- 
densers, the r.f. choke, the coil 

Fig. 1. This behind- the -panel view of the Cornet S -W 
receiver shows the location of those parts which are 
mounted on top of the chassis. To keep it away from 
the influence of the metal walls and base, the coil is 
mounted on a platform, raised from the chassis by means 

of four spacers 
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mount and the antenna condenser 
being mounted directly on top. Be- 
low the chassis are mounted the va- 
rious filament ballasts, the connector 
cable receptacle and the coupling 
condensers and resistors. These lat- 
ter two items are those having wire 
pigtail connections enabling them to 
ae wired into the circuit without the 
aid of separate mountings for each. 
Below the chassis. but mounted on 
the main panel are the "first audio - 
second audio" switch. the grid poten- 
tiometer and the tip -jack receptacle 
for the phone cords. 

On the upper part of the main 
panel are mounted the dials for the 
two large variable condensers and 
the trimming condenser, the midget. 
which is shunted across the main 
tuning condenser to get a further 
vernier control of the tuning. The 
coils for the receiver fit into a regu- 
lar four -prong socket which is sup- 
ported from the surface of the chas- 
sis by means of a bakelite shelf 
erected on four tubular spacers. By 
means of this queer construction a num- 
ber of features, all advantageous. are ob- 
tained. First, the coil. when in use. is 
equally spaced in respect to the bottom. 
top and walls of the shield can and is not 
affected by detuning effects which a mass 
of metal, in close proximity to the coil, 
will cause. Second. the coil is raised 
sufficiently so that when it is desired to 
shift from one waveband to another it is 
merely necessary to remove the cylin- 
drical cover on the top of the cabinet, 
grasp the coil and remove it. If the coil 
were not raised, then it would be neces- 
sary to unscrew the top of the cabinet 
and reach in for the coil. 

In Fig. 1 is shown the general behind - 
the -panel appearance of the receiver. 
This photograph will give a good idea of 
the way in which the various parts have 
been located and mounted. Fig. 2 gives 
the details for the construction of the 
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Fig. 2. The assembly and construc- 
tional details of the coil platform. 
Inserted in a hole drilled in the 
bakelite shelf is the four -prong 
socket which takes the pins of the 
plug -in coils. The photograph to the 
right shows how the platform as- 

sembly looks when completed 
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COIL 
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WINDING 

TICKLER 
WINDING 

1 14 TO 30 M. 6T NO.12 * 6T.N028 E. 

2 29 TO 58 M. 13 T. NO.14 * 13 T. NO.28 E. 

3 54 T0110 M. 23T. NO.16 46T NO.28 E. 

4 103 TO 225 M. 56T. NO.28 E. 26T.NO.28 E. 

BARE COPPER WIRE 

SEC. TURNS ARE SPACE WOUND EQUAL TO 
THE DIAMETER OF THE WIRE USED 

Fig. 3. For the four coils which are re- 
quired to cover the wavebands of from 14 
to 225 meters the specifications shown above 
must be adhered to, although any other type 
of construction will be satisfactory provid- 
ing the diameter of the tubing as indicated 

is not altered 

Fig. 4. Three tubes are employed in the 
RADIO NEWS Cornet short -wave receiver, 
the circuit of which is given above. The 
first tube (left) is the regenerative de- 
tector. The second tube, a screen -grid 
of the d.c. type, and the third tube, a 
-12a, complete the resistance- coupled 
audio- frequency amplifier. Lettered parts 

may be identified in the parts list 

shelf for the coils. The bakelite piece 
is mounted off the base of the chassis. 
being supported by means of the four 
brass tubular spacers shown. Next to 
Fig. 2 we show a photograph of this 
assembly as actually incorporated in the 
design of the receiver. This photograph 
also shows the midget condenser, a 32 
mmfd. condenser which has been re- 
vamped so as to have only one stator 
and one rotor plate. 

In the receiver we built manufac- 
tured short -wave coils were employed 
first, these being the Octo- coils. How- 
ever, it is quite possible for those who 
so desire to wind their own coils. To 
aid them the information on the con- 
struction and winding of suitable coils 
is presented in Fig. 3. 

The actual circuit employed in the 
improved Cornet receiver is shown in 
Fig. 4. In addition to the detector, 
which is the same as that originally em- 
ployed, there are two stages of audio 
amplification so that loud- speaker re- 
sults may be obtained. The first audio 
stage makes use of the screen -grid tube 
in a resistance -coupled amplifier. This 

is followed by a power output stage employing 
the 112A tube. 

Provision is made in the circuit so that. by 
means of a jack switch, it is possible to switch 
from the first to the second audio stage without 
disturbing any of the connections of the re- 
ceiver. For those who require it the picture 
wiring diagram of the circuit is given in Fig. 5. 
Here the parts employed in the construction of 
the receiver have been arranged in the same 
position relatively as they occupy in the finished 
receiver. Connections should be made as short 
and direct as possible. 

To identify the location of the various pieces 
of apparatus it will be well to study the layout 
of the top of the chassis as shown in Fig. 6. 
This photograph should be compared with the 
pictorial wiring diagram of Fig. 5 for complete 

1 
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identification. Construc- 
tional details indicating 
how the main panel is to 
be prepared for mounting 
the parts are given in Fig. 
7 while in Figs. 10 and 11 

are shown the drilling and 
assembly details for the 
chassis and metal shield 
cabinet. 

Note that practically all 
of the wiring of the re- 
ceiver is made underneath 
the chassis. This is shown 
in the photograph, Fig. 8. 
So that short circuits 
would not occur, due to 
rough edges of the holes 
in the chassis cutting 
through the insulation of 
the wiring eyelets have 
been inserted in each of 
the holes drilled to pass 
wiring through from the 
top to the bottom of the 
chassis. 

To make the receiver 
ready for operation re- 
quires nothing more than 
plugging in the plug of 
the cable to the recep- 
tacle mounted on the back 
of the chassis. Of course. 
previously the leads of this cable should have been con- 
nected to the various batteries, as indicated in the circuit 
diagram. Fig. 4. 

Only one adjustment will have to he made. That is the 
adjustment of the antenna series condenser. C3. Best re- 
sults will be obtained when. by test, you will have found 
the correct adjustment of this condenser, depending on 
the length of antenna employed. In Fig. 12 is shown the 
way in which this adjustment should be made. With a 
piece of wood, dowel or bakelite rod sharpened to resemble 

Fig. 7. The holes for mount- 
ing the apparatus on the 
front panel are spotted and 
drilled according to the 
drilling layout shown below. 
To identify the various holes. 
comparison may be made 
with the photograph shown 
at the head of this article 

Fig. 5. In this pictorial 
wiring diagram each part 
has been placed in the po- 
sition it occupies in the 
finished receiver. For the 
sake of simplicity the wir- 
ing has been shown in the 
manner indicated. but in 
actual practice some leads 
can be made much shorter 
by following the point -to- 

point system of wiring 

Fig. 6. Looking at the top 
of the chassis of the RADIO 
NEWS Cornet S -W re- 
ceiver. Note that prac- 
tically all of the wiring is 
kept off the top of the 
chassis, eyeletted holes in 
the chassis allowing pas- 
sage of the wires from be- 
low to those parts located 

on top 

FRONT PANEL DRILLING DETAILS- 
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Fig. 8. Practically all of the wiring of the receiver is 
accomplished underneath the chassis, as shown in the pho- 
tograph above. A solid insulated wire, such as covered 
bus -bar, has been employed so as to support rigidly such 
items as the grid and plate resistors and the coupling con- 
densers. These items have no mounts, but are soldered 
by means of pigtail connections directly to the wiring 

Fig. 9. To the right, the front 
panel appearance of the RADIO 
NEWS Cornet S -W receiver. The 
addition of nameplates to the 
panel, on which has been en- 
graved the names of the various 
controls. adds that commercial 

touch to the finished job 

the blade of a screwdriver at 
one end, the control screw is 
turned first one way then the 
other until the best setting of 
this condenser is obtained. 

The parts which we employed in con 
strutting the receiver described are as 
follows: 

RAllm° NEWS FOR JuNE:, 193(1 
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Parts List 
Cl- National equicycle condenser, .00015 

mfd. 
C2- National equicycle condenser, .00025 

mfd. 

RADIO NEWS for July 
will be 

A Special Trade -Show Number 
Presentations of manufacturers 
at the Atlantic City Convention 

will be featured 

HOLE FOR - -. 
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,--TOP (COVER) 
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CAN 
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CABLE PLUG 

ASSEMBLY OF THE 
ALUMINUM CABINET 

ENLARGED VIEW OF 
CORNER PIECE ON 

ALUMINUM CABINET 

Fig. 11. This sketch shows how the shield box, in which the receiver 
is contained, is assembled and drilled. The front panel of the receiver 
provides the front wall of the cabinet. The back wall of the cabinet 
is drilled and cut away to allow the plug of the connector cable and the 

antenna post to protrude 

Frig. 10. The chassis is formed 
from a single piece of aluminum. 
The dotted lines in the above 
drawing show where the ends 
have to be bent to form the 
sides. Full drilling details are 

shown 

C3 -X -L variodenser, type N, 
1.8 to 20 mmfd. 

C4- Cornell grid condenser, 
.0001 mfd. 

C5- Hammarlund midget (32 
mmfd. revamped) 

C6, C7-Cornell coupling con- 
densers, .01 mfd. 

CS- Cornell by -pass condenser, 
.1 mfd. 

LI-Hammarlund shielded po- 
larized choke. 

R1- Carter potentiometer. with switch. 
200 ohms 

R2- Durham midget grid leak, 5 megs. 
R3- Durham midget plate resistor, .1 meg. 

R4- Durham midget 
grid resistor, .5 
meg. 

(Coned on page 1141) 

Fig. 12. To electrically adjust the antenna so as to 
obtain best results in the operation of the receiver, 
the antenna series condenser, C3, should be adjusted 
carefully. This is best accomplished by means of 
a bakelite rod, previously sharpened at one end to 
resemble the blade of a screw- driver, with which 

to turn the adjusting screw, as shown 
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Ralph H. Langley says: 

Relieve 
The Monotony of l)riving 

with 

c1ZUt0 ' Radio 
The Auto -Radio Installation Does Much to Lighten 
the Time We Spend in Driving from Place to Place. 
Fatigue from Driving Is Due Not so Much to the 

Physical Effort Expended, But to the Unbroken 
Roar of the Motor and the Rumble of the Tires on 

the Road. Radio Provides a Diversion Which Fills 
the Miles with Variety and Interest 

IT was during a recent conversation with one of the best 
known radio manufacturers in the country. Incidentally, 
he had been one of the last to become really enthusiastic 
about automobile radio. "Do you know," he said, "I 

find myself really looking forward each evening to the ride 
home, now that I have radio in the car ?" I happened to 
recall that there was an unusually good program on one of the 
local stations just at this hour. and so I asked if this was the 
reason. "No." he said. `'It isn't so much the program as the 
fact that radio takes my mind completely off the business of 
the day and gives me a half hour of real relaxation and relief 
on the way home. When I get there. I Lind that I am actually 
rested up and ready for the evening." 

City driving is, of course, increasingly tiresome and monoto- 
nous. It is punctuated with traffic signals, and retarded to 
irritating slowness by the multiplying traffic. A run that can 
be made in fifteen minutes after midnight often takes three or 
four times as long during the day. It is no wonder that the 
tired business man, driving home to save time and "for the 
fun of it." is embracing the idea of a radio in his car with 
such enthusiasm. He knows that whether he has one mile to 
drive or twenty, there will be something on the air to divert 
his thought from the cares of the day, and to entertain him 
while he waits at almost every intersection for "red" to change 
to "green." 

We drive almost entirely "by eye," whether it be in the 
city or on the country highway. Our ears are free for other 
uses. but all they can do is to keep us constantly aware of the 
monotonous noise of the motor and the rumble of the tires on 
the road. The longer the trip, the more oppressive the noise 
becomes, and by far the greater portion of the fatigue of 
driving is due to it. The actual physical effort of driving is 
small indeed, and the noise is very low too. compared to what 
it was a few years ago, but it is always present, and it wearies 
us without our knowing it. 

Not long ago a friend of mine planned to make a trip 
which he had made many times before, and which he regarded 
as an unpleasant task at best. A radio set was installed in his 
car just before he left, and he was asked to report on his 

`Director of Engineering, Crosley Radio Corporation. 
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By Ralph H. 
Langley* 

return just what he thought of it. 
"It's the greatest thing yet." he said 
as he stepped out of the car several 
days later. "To begin with. I didn't 
drive as fast. I know my time on this 
trip pretty close, and I was almost an 
hour over on the way up. I couldn't 
imagine what had slowed me up. but 
it must have been because we were 

having such a good time listening to the radio." 
I knew that he had finished the run rather late at night, and 

that he had been working pretty hard before he left. `Did 
you get sleepy ?" I asked him. "I should sav not." he replied. 
"When we got within about forty miles of Cleveland we picked 
up a station we had never heard before. and they had a real 
program going. It was one of the best I have ever heard. 
We weren't even tired when we arrived. And say." he added. 
"that radio is permanent on my car. I wouldn't drive without 
it, now that I know what it will do." 

But I wanted to know more about his trip. "What hap- 
pened going through the big towns?" I asked. "Did you keep 
the radio going ?" "We would have missed one of the best 
parts of the show if we hadn't," he said. "And the little set 
seemed to work just as well in the towns as it did out on the 
country roads. We had one station going for over an hour. 
right through one town after another. without ever touching 
the set. It certainly performed in great shape." 

I wondered how many people had noticed that he had a radio 
in the car, and I asked him about it. The speaker. of course, 
was not capable of delivering any great volume of sound. 

"In one town," he told me. "we were stopped by a traffic 
light, and there were two men out in the street waiting to go 
across. They couldn't have been more than two or three feet 
from the open window of the car. They heard the set, and 
looked in to try and see it, but outside of that, the set might 
as well have been in my den at home. Nobody knew we had 
it." "Didn't you make any stops ?" I asked. "Oh, yes," he 
said. "The men at a gas station noticed the set, and asked if 
we were listening to the prize -fight, so when we went on. we 
tuned in and heard the last two rounds. That was good." 

Such reports as these are coming in every day. Even the 
most enthusiastic boosters for radio in automobiles have failed 
to realize all the different ways in which radio can contribute to 
the pleasure of driving. It replaces the dull monotony of the 
motor noise with a hundred different kinds of pleasant enter- 
tainment, and it fills the miles so full of variety and interest. 
that the driver who might otherwise be wearied to the point of 
falling asleep at the wheel arrives at his destination hardly 
tired at all. The fatigue is less, first because of the entertain- 
ment itself, and second, because the (Continued on page 11 561 
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MORE and more the general public, and those intimately 
connected with aviation are beginning to realize and 

recognize the immeasurable value of radio in air navigation. 
It seems that only yesterday we were heralding the plane - 

to- ground radio communication and the speeding of a plane 
along a course marked by a radio beacon. 

Yet here comes a development which still further lays 
the ghost of unsafe flying. As the author points out nothing 
can quite describe the feelings of a pilot who, arriving over 
what he believes to be his destination, finds the ground 
below entirely blanketed with fog or in some other way 
totally obscured. He can't drop anchor and wait out the 
fog. and to turn hack is almost as dangerous. 

Think then what it means to the airplane pilot whose 
plane is properly radio- equipped to come within the all - 
protecting tell -tale path of a vertically positioned radio 
beam. 

Yet, such a development is the outcome of some experi- 
ments originally undertaken to provide a point -to -point radio 
communication system between two cities. 

N a previous issue of this magazine the writer attempted 
to describe a new aircraft radio compass that would assist 
an airplane pilot in maintaining his course towards his 
destination, regardless of weather conditions or the direc- 

tion of approach. The new device enables the pilot to keep the 
nose of his ship always headed for the radio beacon which, we 
assume, would mark the airport for which he is destined. It 
functions further and gives him an approximate estimate of his 
drift. or leeway, should a wind prevail at right angles to his 
course. 

The same group of enncers and research workers respon- 

On this platform, atop a sixty -foot tower, all the field experi- 
ments in the measurement of the 4 -meter beam transmission 
took place. The transmitter, located on a beach a few miles 
south of San Francisco Bay, was virtually aimed at this 

receiving target 
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sible for the development of this improved radio compass has 
evolved a radio device that promises to be the equivalent of 
the well known and indispensable lighthouse or lightship that 
marks. for the guidance of mariners. the entrance to our har- 
bors. It is a form of radio beam. so concentrated that if it 
could be visualized it would take the appearance of a vertical 
searchlight beam. So far the investigation into its usefulness 
has been confined to its possibilities as an airport "spotter," 
or flying field IoCalizer, in obscured visibility, such as that 
caused by fog, snow, rain or forest tire smoke. The greater 
thought given to its useful possibilities would only enhance 
its value as an aid to aeronautical navigation and give impetus 
to further research. 

There is no analogy that would adequately describe the state 
of mind of an airplane pilot who. approaching his destination, 
finds the surrounding country entirely blanketed with fog, or 
otherwise totally obscured. The anxiety of a sea pilot feeling 
his way through a dense fog for a harbor entrance is nothing 
compared with the responsibilities of the air pilot in an 
analogous situation. The master mariner can often anchor and 
wait for the weather to clear before proceeding upon his 
course. The best an air pilot can hope for under similar con- 
ditions is that he will be able to find a landing field elsewhere 
that is less obscured and that his fuel will hold out until he 
locates it. The human element in air transportation is still 
the most important equation. 

That the "air mail goes through" and aerial passengers are 
handled with such consistent safety speaks volumes for the 
intelligent skill, resourcefulness and pluck of our present com- 
mercial pilots. With the advent of Federal regulation of 
aeronautics, accompanied by government aid in the shape of 
visual and radio aids to air navigation, the uncertainty of air 
travel during adverse weather conditions promises to be grad- 
ually but surely eliminated. It has taken hundreds of years 
to provide adequate safeguards for seafarers, but it has only 
been a few months since any thought at all has been given 
to safeguarding air travelers. 

The description that follows, of a device that was unheard 
of six months ago. is a satisfying example of the scientific aid 
that is forthcoming for our air pilots. The ramifications of 
radio in air service are so great that it would indeed be foolish 

What a laboratory model of a 4 -meter receiver looks like. 
Made in two sections, it consists of a regenerative detector 
with two stages of transformer- coupled audio -frequency 

amplification 

The 4 -meter receiver with the top opened. In the left -hand 
section is the regenerative detector. Note that besides being 
in a shielded cabinet the tuning apparatus is further isolated 
in an inner shield can To prevent body -capacity effects from 
detuning the circuit the controls are set back from the main 

panel. Sturdy construction is the keynote throughout 
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IRPORTS 

A 4 -Meter Beam Transmitter, 
Aimed Vertically, Helps Pilots 
to Spot Landing Fields in Fog 

to discount any idea of efforts at "blind flying." Of course. man's 
inherent repugnance, or fear, to venture out of his element must be 
primarily overcome. Radio will ultimately accomplish that in much the 
same manner that it has become synonymous with safety at sea. 

The directive characteristics of certain types of radio antennae have 
long been known. Various methods of concentrating in one direction 
the output of a radio transmitter have been tried and better methods are 
still being sought. It was during research work of this character that 
the value of a vertical radio beam as an aid to aerial navigation was. more 
or less, accidentally 
discovered. Hitherto, 
efforts to obtain the 
maximum radiation in 
one direction were for 
the purpose of improv- 
ing point -to -point radio 
telegraph and telephone 
communication. 

Recently a radio 
manufacturing corn - 
pany was commissioned 
by a radio communica- 
tions corporation to 

Mounted in the bottom of the 
paraboloid reflector this 4 -meter 
transmitter embodies some of the 
finest design features which can be 
associated with transmitter con- 
struction. Every precaution has 
been taken to insulate and isolate 
the "hot" parts of the transmitter, 
as is evidenced by the pyrex sup- 
ports for the coil and condenser 
and the frame work for the in- 

verted tubes 

The paraboloid reflectors are 
mobile, being mounted on trucks 
set in tracks. Swivel joints per- 
mit the reflector to be swung in 
any direction from the horizontal 
to the vertical much as with a 
mobile searchlight. Some idea of 
the size of the reflector can be 
gained by a comparison with the 

automobile shown below it 

produce apparatus that would most 
efficiently maintain telegraph com- 
munication between definite points, 
mostly over great distances. The 
chief research engineer of the man- 
ufacturing organization, prior to his 
connection with commercial radio 
activities, had experimented, more 
or less, with the idea of directive 
radio beams utilizing a paraboloid 
contrivance as a reflector, in much 
the same manner that light is re- 
flected by a' similar arrangement. 
He decided that further research 
along these lines would probably 
solve the problem. For the pre- 
liminary work, and for economical 
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In the accompanying photographs that illustrate this article 
will be seen small shacks on poles. These were used to ac- 
commodate the engineers during observations and certain of 
the measurements taken therein. Other readings of radiation 
from the beach reflector were taken far out to sea while the 
reflector was so deflected as to radiate in a horizontal direction. 
Others were taken in an airplane and it was the study of the 
aerial observations that led to the thought that radio in this 
form could be used to advantage for aeronautical purposes. 
One of the engineers employed in the tests had made some 
very ingenious cardboard models of various shaped beams, 

models that were cor- 
rect in every detail as 
they were made from 
positive measurements. 
With these to assist in 
determining upon fu- 
ture research from an 
aeronautical viewpoint, 
'work from this angle 
was commenced. 

A study of the shape 
of different beams radi- 
ated from the same 
reflector but with dif- 
ferent antenna arrange- 
ments provoked much 
academic discussion as 
to the most useful 
form to be used. The 
shape of the beam, it 
was discovered in early 
air tests, could also be 
governed by the ad- 
justment of the sensi- 
tivity of the receiver. 
For the time being. it 
was decided that the 
most useful function of 
such a device would be 
for the purpose of en- 
abling a pilot to locate 

an airport with the surrounding terrain totally obscured. Two 
beams offered possibilities for this purpose, one being in the 
form of a perfect circle with a hollow center, or dead spot, 
and the other a circular solid beam. The latter was finally 
adopted after consultation with a number of experienced com- 
mercial. naval and military pilots. 

With the definite object in view of providing a "fool- proof" 
device for airport spotting that would be automatic in opera- 
tion, exhaustive air and laboratory tests were conducted. It 
was found that the wavelength employed, of four meters, lent 
itself for the purpose perfectly. It had the advantage, also, of 
being in that band of frequencies which were not in use for 
any other purpose and would cause no interference with any 
radio activity in close proximity. It is interesting to note, in 
this connection, that the reflector used in the vicinity of the 
manufacturing plant was in operation for hours while receiving 
tests on various other wavelengths (Continued on page 1142) 

This is the chicken -wire reflector 
set up on the beach outside San 
Francisco Bay. It, too, swivels 
so that it may be aimed vertically 

or horizontally 

A general view of the field of 
activities centering around the 
experiments and investigations 
into the transmission of a 4- 
meter beam signal. The mobile 
reflector is in the foreground 
while the observation tower is 

immediately behind it 

reasons, it was decided to em- 
ploy a frequency of 75,000 
kilocycles. or a wavelength of 4 
meters. This would keep the 
physical proportions of the para- 
boloid reflector within reasonable limits and would at the same 
time provide technical facts that would enable the engineers 
to determine whether there was merit in the idea that would 
justify further expense for adequate reflectors of the same type 
to operate lower frequencies. or higher wavelengths. 

The dimensions of the paraboloid reflector used were 24 
feet in diameter and 12 feet in depth, corresponding roughly 
to two wavelengths and one wavelength, respectively. The 
lining of the reflector was of sheet copper fastened to ribs that 
extended from the focal point to the outer rim. Two of these 
reflectors were constructed. one at the manufacturing plant 
and the other at a site located on the beach a few miles 
south of the entrance to San Francisco Bay. The reflector on 
the beach was partially destroyed in a gale of wind and was 
reconstructed with a lining of galvanized chicken netting. This 
was found to function. for the purpose. equally as well as the 
sheet copper. Both reflectors were mounted in gimbals that 
permitted them to be deflected at any angle desired. They 
were also placed upon wheels operating in a circular track that 
enabled them to be oriented, at will. 

No difficulty was discovered in designing a transmitter for 
this high frequency and a very compact set, of a conventional 
circuit, was provided and placed directly in the focal point 
of the reflector. Tubes for experimental purposes that would 
function at four meters were readily obtainable, and it was 
discovered that they operated satisfactorily on even a wave- 
length as low as approximately three meters. The antenna 
used in most of the experiments consisted of adjustible metal 
rods approximating in length half a wavelength, or, in this 
case, six feet. The power supply and a generator used for 
modulating purposes were contained in a small nearby shack, 
flexible cable leads to the transmitter in the reflector permitting 
portability without any decrease in efficiency. 

The receiver used in all the laboratory tests was of the 
regenerative type. In order to stabilize its operation on such 
high frequencies great care had to be given to shielding. To 
eliminate howling double shielding was used. 

With transmitter and receiver functioning perfectly, exhaus- 
tive tests were run and measurements taken from every angle. 

1-1A!,P7-" 

Radio compass stations are being installed along many of the 
more important national airways. Aviators have found a new 
safety in flying by its aid. Above is shown a laboratory 
model of an airplane radio receiver designed especially to 

receive radio compass signals 
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Solve that HousINI; 
Problem 
A Speaker Cabinet Offers a Con- 
venient Location and at the Same 
Time Provides a Fine Piece of 
Radio Furniture for the Living 

Room of Your Home 

These two photographs, showing the rear 
and front of the speaker cabinet, indicate 
the pleasing layout occasioned by the simple 
alteration necessary to the installation of a 

receiver in the speaker cabinet 

FTER building a tuner or an ampli- 
fier, or both, the radio constructor 
is often at a loss to select a suit- 
able cabinet in which to house the 

receiver which he has just built. There 
are many types of excellent cabinet de- 
signs which might be selected for this pur- 
pose. Some constructors have employed 
their ingenuity in the housing of their re- 
ceivers by mounting them in such odd 
places as book cases. secretary desks. pho- 
nograph cabinets. and the like. 

The photographs on this page illustrate 
one way in which this problem can be solved. In a number of 
the dynamic type of speakers which are now being offered for 
sale, and particularly the Jensen, the cabinets in which they 
are housed offer a convenient place for the fellow who is handy 
with tools, to make a few alterations so that the receiver he 
has constructed might also be housed in the same cabinet. 

By following such a procedure. not only is an initial cabinet 
expense eliminated, but the complete design of the entire outfit 
is one of which the builder may very well be proud. 

In altering the speaker cabinet so as to take the radio re- 
ceiver, the procedure outlined as followed should be adhered 
to strictly: 

First, remove the back from the speaker and place it to one 
side. It will be seen that the dynamic speaker is fastened by 
means of stove bolts to a shelf located about six inches above 
the floor of the cabinet. The first thing to do is to unscrew 
the bolts and then remove the speaker from the cabinet, placing 
it to one side until ready to use at a later time. An inspection 
of the shelf will show that it is fastened to the walls of the 
cabinet by means of cleats which are glued to the shelf and to 
the wall. Also. along the walls are fastened two upright posts. 
By means of a sharp chisel carefully remove the cleats from 

By 

John B. 

Brennan Jr. 

the surface of the shelf and the 
wall. and also the uprights. try- 
ing not to split or break them. 
Excepting for two dowels. the 
shelf is now ready to be re- 
moved. The dowels are placed 
in the ends of the shelf at the 
back and passed through the up- 
right corner posts into the shelf. 
The best way to remove them is 
by taking a hacksaw blade and 
making a saw cut between the 
edge of the shelf and the up- 
right corner posts, cutting 
through the dowel so as to make 
it ineffective. 

Take the shelf which has been 
put to one side and in the same 
holes originally provided mount 
the loud speaker to the shelf's 

under surface. Then turn the entire cabinet upside down and hold 
the shelf in place so that the speaker is centered directly over 
the hole in the front of the cabinet. Note the distance between 
the shelf and the top and cut three or four wooden spacers to 
support the shelf the correct distance away from the underside 
of the top piece. So much for mounting the speaker in its 
new position. The uprights. which also had been removed. may 
be put in place again, offering additional support to the newly 
placed shelf. 

Mounting the receiver on the floor of the cabinet also re- 
quires care. Before any drilling is attempted in the cabinet an 
accurate drawing should be made showing the location of the 
various knob and dial holes with the distance of these con- 
trols from the bottom of the receiver base noted. Then, still 
working from the back of the cabinet, accurately lay out these 
hole positions on the wooden surface. It would be well to 
make sure that the positions of these holes have been ac- 
curately placed by checking back with the diagram. Then 
drill the holes with a very small drill, say a number 30, so 
that if any error has been made, it can be rectified with 
out much trouble. When the holes have been drilled, replace 
the receiver in the floor of the cabinet (Continued on page 1141) 
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In the inset, above, is Carl Dreyer -one of the 
many prominent men in the radio field who m- 
grated to the talking picture industry. The scene 

depicts tests being made in a sound studio 

FOR the past few months we 
have been publishing articles 
in RADIO NEWS, calling at- 
tention to the fact that 

sound recording and sound repro- 
ducing in conjunction with the talk- 
ing movies was a field which would 
undoubtedly attract a great many 
radio men. 

Among the first to transfer their 
energies from the radio to the talk- 
ing picture field was Carl Dreher, 
who is now chief engineer in charge 
of sound recording at RICO. Mr. 
Dreher has taken with him some of 
the best men from the amateur 
ranks as well as from the regular 
broadcasting studios. A more re- 
cent transfer has been undertaken by Eugene Grossman, who 
was formerly chief engineer of the National Broadcasting Com- 
pany. Mr. Grossman resigned to take on a commission with 
the Fox Films as chief sound engineer. J. Z. Maresca, for- 
merly manager of station WRNY in New York, has joined the 
film crowd and is now wish Carl Dreher. Franklin Gates, 
consulting engineer for the Federal Radio Commission, joined 
Vitaphone to take care of the sound end of its business about 
a year ago. The ranks of radio men entering the movies is 
rapidly swelling and a great many of these gentlemen are 
receiving extraordinarily large salaries. We comment on this 
feet in passing, because we believe that these opportunities have 
just begun and that within the next few months many more 
similar opportunities will arise. 

Auto Radio Aids Driving 

During the past few months a number of rather fussy folks 
in various parts of the country have seen fit to stick their 
noses in people's business with which they were not only 
concerned but about which they have apparently been misin- 
formed. As a result of this meddlesome attitude, in Boston. 
Cincinnati, and New Jersey certain local groups took it upon 
themselves to promulgate a ruling making it unlawful to use 
a radio receiver in an automobile while in motion. Some 

Floyd Gibbons 
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very prominent people in the radio business made it 
their business to attend the hearing on this proposed 
legislation and fought the issue very aggressively. The 
result has been the indefinite postponement of any 
action in all of the places involved and it is very du- 

bious that any other local body will undertake similar action in 
view of the rebukes which have been meted out to those who 
have done so up to now. 

A very interesting outline of the opposite view of this situa- 
tion comes to us from Mr. J. E. Smith, president of the Na- 
tional Radio Institute at Washington, D. C. Mr. Smith says: 

"The exploitation of automobile radio is threatened by mis- 
guided traffic authorities. There are various officials who 
would prohibit the use of a radio set in any automobile, on 
the grounds that the enjoyment of radio programs takes away 
from driving attention and skill. 

"To one unfamiliar with automobile driving, such views 
might seem quite logical. However. anyone who drives a car 
knows that in time driving becomes a purely mechanical 
process. The driver does not stop to analyze each move in 
operating the car, and even in the face of a sudden emergency 
the experienced driver reacts automatically. On the other hand, 
most drivers at some time or another have experienced the 
trying fatigue of driving alone over great distances, particularly 
when roads are exceptionally smooth and the scenery is mo- 
notonous. Each year many accidents, due to the drivers fall- 
ing asleep at the wheel, are reported. Indeed, there is greater 
danger of falling asleep than of failing to react instinctively. 

"Automobile radio should not be considered in terms of a 
menace to careful driving. Rather, this factor may serve to 
reduce accidents, particularly for those who drive alone. It is 
to be hoped that the authorities will not condemn automobile 
radio without considering the experiences of automobile drivers 
themselves." 

"The Headline Hunter" 
If there is one broadcaster who really stands out from the 

crowd, it is. in our humble opinion. Floyd Gibbons. At pres- 
ent Mr. Gibbons is putting fifteen minutes of high- pressure 
news on the air every night. Every one of his periods seems 
to be more interesting than its predecessor. We take this 
opportunity of congratulating Mr. Gibbons, The Literary 
Digest and the National Broadcasting Company for the ex- 
traordinary service to the listener which this fifteen minutes 
an evening brings about. In passing, we believe this is one of 
the hardest jobs the 
engaging reporter has 
ever tackled. 

Amos 'n' Andy 

Since the Happiness 
Boys, Billy Jones and 
Ernest Hare, dashed 
into prominence by 
means of the micro- 
phone a few years ago, 
no other pair of come- 
dians have so attracted 
the attention of the 
public as the two 
Southerners who mas- 
querade as negroes un- 
der the names of Amos 
'n' Andy. These two 
gentlemen have become 
famous practically 
overnight and it is 
doubtful that there is AMOS 
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Comment 
H. Lynch 
any one radio feature which can boast so large an audience. 

In April we published a short article on Amos 'n' Andy and 
the response to this article has been so great that we have 
made an arrangement for a story done in their typical dialect, 

for RADIO NEWS, for a forthcoming issue. We believe that 
this article will appeal to a very great many of our readers. 

Television 

About two years ago television was given a very serious black 
eye. by the launching of a lot of unfounded and 
entirely unwarranted publicity. In the meantime 
very little on the subject of television has appeared 
in RADIO NEWS. Recent developments indicate that 
it will not be very long now before we will be able 
to publish some extremely interesting facts con- 
cerning the various systems of television which are 
now engaging the attention of engineers in various 
parts of the country. If our plans can be carried out as 
we have made them. some of this interesting mate- 
rial will begin to appear in RADIO NEWS for July. 

Broadcasting on Short Waves 

The growth of interest in short -wave broadcasting 
is nothing short of phenomenal. True, the number 
of short -wave broadcasting stations a year ago was 
rather limited. Today, as the list and time schedule 
appearing in this issue of RADI° NEWS indicates. it 
is possible for us to bring programs from almost 
every foreign country directly into our homes by 
the simple expedient of turning a knob or two. 

People in foreign countries, where the number of 
broadcasting stations and broadcasting programs is 
not as great as it is here in the United States, have 
had, for quite some time, to depend almost entirely upon short- 
wave reception for programs of any kind. The sale of short- 
wave broadcast receiving equipment for export was, up to a 
short time ago, greater than the sale of similar equipment used 
in this country. This situation has changed and a surprising 
number of people who were entirely uninterested in radio at all 
a year ago are now very enthusiastic about the thrill they get 
listening to a speech or an orchestra in some far -off capital. 

We venture to predict that the de luxe radio receiver of the 
future will include not only the equipment necessary for stand- 
ard broadcast reception but also for the reception of short waves. 
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The new NBC studio atop the New Amsterdam Roof in New 
York City is a remarkable combination of acoustics and elec- 
trical engineering. The glass curtain, which is shown lowered, 

weighs six tons 
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Questionnaire 
A short time ago we 

sent a questionnaire to 
approximately 40,000 
readers of RADIO NEWS. 
We are extremely grate- 
ful to those readers who 
filled out these question- 
naires so thoroughly and 
by their actions have 
aided us materially in 
determining the charac- 
ter of material which is 
most interesting to the 
majority of our readers. 
To these folks we wish 
to say a great big "We 
thank you." 

As soon as practicable 
an analysis of the re- 
turned questionnaires will 
be published in RADIO 
NEWS. 

Boston -America's 
Sleepy Hollow 

This appeared in a Boston paper 
the day after the auto -radio hear- 
ing which was held there. It seems 
shameful for people whose minds 
are still in the middle ages to have 
authority enough to embarrass those 

who are making real progress 

Disillusionment 

On the evening of March 16th 
the National Broadcasting Com- 
pany turned another remarkable 
page in its remarkable history. A 
number of radio's élite were invited 

to the New Amsterdam Roof in New York City to witness 
the opening of the first radio broadcasting theatre. The 
theatre itself is a very remarkable combination of acous- 
tics and electrical engineering. In place of the ordinary 
curtain, a curtain of solid glass weighing six tons has 
been substituted so that the actors on the stage can see but 
cannot hear the audience in the theatre. The audience, how- 
ever, can hear the actors on the stage through loud speakers 
which have been disposed in what would ordinarily be the 
orchestra pit. 

The first performance in this rather remarkable theatre was 
one of the regular weekly broadcasts of the Collier Hour. 
Ordinarily we get a great thrill from the Collier Hour, but it is 
no reflection on the ability of the performers who took part in 
the presentation when we say that watching the Collier Hour 
and hearing it as we watched was somewhat of a disappoint- 
ment. %Ve found that others in the audience shared this feeling. 

For certain types of broadcasting, such as the introduction of 
some very notable person, or the playing of certain scenes 
from musical comedies and operas, we believe this type of 
broadcasting studio would be ideal. However. for the broad- 
casting of radio dramas in which quite a number of people 
go to make up the cast and where the action cannot be seen 
but is suggested, we believe that the presentation behind the 
glass curtain suffers. 

We enjoyed the Collier Hour immensely. It gave us an op- 
portunity for the first time to meet some of the very interest- 
ing folks who take part in it. It provided us with one of those 
few opportunities to contact friends and acquaintances in the 
radio business, but, as a regular thing, we believe that most 
folks would really enjoy the hour more as it comes from the 
loud speaker into their living -room. A much more complete 
analysis of this sort of reaction may be found by reading Dale 
VVimbrow's "Don't Peek Behind the Mike," which we pub- 
lished in our March number. 
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The Washington weather map of 
January 11th. A broad high over- 
spreads New England and the east, 
while a deep low is moving in over 
the southwest. By listening in on 
the short waves and making signal 
intensity measurements as described 
in this article and comparing them 
with daily weather conditions, 
weather forecasting by radio takes 

on a new significance 
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THIS article completes an outline of practical informa- 
tion for those interested in one of the newest and most 
interesting fields of radio research -studying the various 
and little- understood relations between sunspots. 

weather, magnetism and radio. Last month we discussed some 
methods of solar observation that are within easy reach of the 
average amateur. As the probable underlying cause of va- 
rious earthly events the sun is important, but it is only a part 
of the whole scheme of correlation. In this article we find out, 
among other things, how to make accurate and systematic ob- 
servations of the weather. This knowledge is useful in many 
other fields besides correlation : for example, in the field of 
reporting and forecasting weather for aviation. It also leads 
to a better understanding of flying and ground weather fore- 
casts. We describe also some methods 
of studying the earth's magnetic field - 
one of the unsolved mysteries of 
science. And finally, we consider fully 
the various methods of measuring the 
received signal strength of radio sta- 
tions-an interesting study in itself 
about which a small book could be writ- 
ten. But none of the standard books 
have much to say about this important 
subject -one has to seek meagre infor- 
mation scattered through a few technical 

articles, and do a world of experimenting to find the most suit- 
able methods for any given purpose. This information is 
worth while in correlation work or out of it-one is enabled to 
compare accurately the various stations that he hears, or to 
rate different localities for excellence of reception. 

Taking Weather Data 

The weather is a stock topic of conversation, worn some- 
what threadbare by continued use. It would be less so if we 
all knew more about it; a greater store of facts would save 
repetition. Meteorology, or the science of weather, climate 
and other atmospheric phenomena, is a science in itself. For 
ordinary observations we need consider only four meteoro- 

logical elements: pressure, temperature, 
moisture and wind. 

Of these elements pressure is un- 
doubtedly the most important, because 
it governs all the others. It is mea- 
sured with a barometer, which for accu- 
rate work takes the form of a column 
of mercury in an exhausted tube. open- 
ing at its lower end into a pool of mer- 
cury upon whose surface the weight 
of air rests. At the bottom of the 
world -wide air ocean -at sea level, in 

The July issue of 

RADIO NEWS 

will be a special show number 
announcing plans of leading 
manufacturers for 1930 -1931 
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OPPORTUNITY 

f ° "the Radio Amateur 
Point -to -point Communication by Way of Short Waves Provides Plenty of 
Thrills for the Amateur. But He Can Use His Talents to Greater Advan- 
tage in Collecting Useful Data on Weather Conditions and Their Effect on 
Radio Transmission and Reception. With Simple, Inexpensive, Home -made 
Apparatus Signal Intensity Measurements Can Be Compared with Existing 
Weather Conditions so that a Hypothesis May Be Drawn Upon Which 
Definite Conclusions as to the Forecasting of Good or Bad Radio Weather 

May Be Based 

By Lieut. William H. Wenstrom 

other words -the weight of air on the pool surface is great 
enough to hold up about 30 inches of mercury in the tube. If 
we take the barometer upward in the air ocean, say to a 
mountain top three miles high, the weight of air on the pool 
surface will hold up only 15 inches in the tube; therefore, we 
say that the air pressure has decreased 15 inches or one -half. 
Roughly, the pressure is found to decrease about .1 inch for 
each 100 -foot increase of eleva- 
tion. Here is the standard air- 
plane altimeter in a nutshell; only 
it is not convenient to use a mer- 
cury barometer in airplanes or in 
many other places, so that an ane- 
roid barometer, consisting of a 
small collapsible box geared to a 
needle which moves around a dial, 
is often used instead. 

The dials of aneroid barometers 
are usually marked "Rain," 
"Change," and "Fair," labels 
which mean just about as much 
as "Dear Sir" in an irate letter. 
While it is generally true that low 
pressure indicates rain and high 
pressure means fair weather, the 
important thing is not what the 
needle reads, but which direction 
and how much it has moved since 
the last reading. For this reason 
aneroids are provided with an ex- 
ternal needle which may be set by 
hand above the internal one. 

In addition to the changes of 
pressure with altitude, there is a 
slight daily variation which ap- 
pears to have some connection 
with the apparent daily revolu- 
tion of the sun. The pressure is 
low at about 4 A. M., highest at 
9 or 10 A. M., lowest between 3 
and 7 P. M., and high again around 10 P. M. These variations 
are less than a tenth of an inch. At 8 P. M. the pressure is 
usually close to the daily average. Moreover, 8 A. M. and 8 
P. M., E. S. T. are the best times for weather observations of 
any kind, because they coincide with the official Weather Bureau 
records. But far more important than the daily variations, 
which one can neutralize by making observations at the same 
time each day, are the irregular changes caused by the passage 
of "highs" and "lows" which, as we shall see. control all the 
rest of the weather. Incidentally, the-barometer works just as 
well inside the house as it does outside, for the smallest cracks 
are sufficient to equalize the pressure. 

The instrument which measures temperature -the thermom- 
eter-is familiar to everyone. It consists of a small glass bulb 
containing mercury or red -tinted alcohol, connected with a min- 
ute tube in which the liquid can rise or fall as it expands with 
heat or contracts with cold. A scale on or beside the tube gives 
the temperature, usually in the Fahrenheit scale in the United 
States. This scale fixes the freezing point of water at 32° and 

the boiling point at 212 °; in the 
Centigrade scale, used in most 
scientific work, these points are 
respectively 0° and 100 °. Con- 
version between the two scales is, 
therefore, accomplished by the 
simple formula: 
Degrees Fahrenheit = degrees 

9 
Centigrade X -+ 32 

5 

The dial thermometers, which op- 
erate by the unequal expansion 
of metals, are usually less ac- 
curate than the mercury and al- 
cohol types. 

In measuring the outside tern - 
perature the location of the ther- 
mometer is very important. It 
must not be too near the wall 
of a building, which will radiate 
heat hours after the sun has set, 
or too near windows which leak 
hot air in winter. If the bulb is 
in sunlight, the reading will be 
far above the actual air tempera- 
ture. Finally, the air should have 
free circulation around the instru- 
ment. The Weather Bureau keeps 
its thermometers in little latticed 
houses built especially for weather 
instruments; most of us will have 
to be content with mounting the 

instrument six or eight feet out from the east wall of a build- 
ing, with the wooden back of the instrument to the rising sun, 
as shown in the photograph; or it can be hung in an angle of 
a north wall where the sun never shines. 

Unless the day's temperature curve is disturbed by some- 
thing, such as a thundershower, there is usually a regular daily 
variation. Temperature is lowest around 5 or 6 A. M., and 
highest around 3 or 4 P. M. The variation may range from 
a degree or two in tropical lowlands to 30 or 40 degrees on 
mountains. In most places throughout the eastern United 
States normal daily variations are eclipsed by irregular changes, 
caused by varying winds which, in turn, owe their origin to 

THIS article continues the writ- 
er's description, begun in the 
May number, of various simple 

observation methods in correlating 
sunspots, weather, changes in the . 

earth's magnetic field, aurorae and 
radio reception. While the first arti- 
cle dealt largely with primary causes 
in the sun, this one tells you how to 
make weather observations, how to 
note changes in magnetic declination, 
and how to measure and record radio 
reception. If you are interested in 
ground and flying weather forecasts, 
here is some pertinent information. 
Similarly, if you wish to make radio 
signal measurements for correlation 
work, for comparing reception in dif- 
ferent localities, or for any other 
purpose whatsoever, you will find 
here described the best ways of mak- 
ing them with simply constructed 
apparatus. 
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the passage of "lows " and 
"highs." 

Moisture in the air often 
makes itself apparent without 
need of any instruments. There 
are first of all the clouds. of 
many forms and varieties. One 
common kind is the high, wispy 
cirrus clouds, or "mare's tails," 
which usually radiate eastward 
from a "low" and, when they 
come up out of the west. foretell 
the approach of stormy weather. Then there 
are the tufted, wooly cumulus clouds, which 
often develop into thundershowers on a hot 
summer day. Still another familiar cloud is 
the ragged nimbus cloud from which rain 
or snow is actually falling. In observing 
moisture indications, or he "state of weather," 
the following terms are standard. The sky is 
called "cloudless" if no clouds at all are vis- 
ible, "clear' if less than 3/10 is covered with 
cloud. "partly cloudy" if between 3/10 and 
7/10 is covered, "cloudy" if more than 7/10 
is covered, "overcast if it is completely 
covered. Other evidences of moisture are 
haze, which blurs visibility near the earth and 
whitens the blue of the sky; and fog, avia- 
tion's worst enemy, which may obscure vision 
beyond a few feet. Fog is simply a great num- 
ber of minute water droplets (about .001 inch 
in diameter) suspended in the air. When- 
ever a large amount of warm, moist air is 
suddenly cooled, fog results, to be broken up 
only by winds or a rise in temperature. Still 
other moisture forms are the familiar rain 
and snow, dew and frost, sleet (frozen rain), 
hail (balls formed of ice and snow layers, as 
in a violent thunderstorm), and glaze (rain freezing as it strikes 
a cold surface. Glaze causes the ice storms which bring down 
telephone and telegraph wires, and in another form may danger- 
ously load airplane wings with ice. An instrument for mea- 
suring the amount of moisture in the air, or the humidity, is 
called the hygrometer. In a popular form it is built around a 

An Aneroid barometer. This 
is the most important in- 
strument in weather ob- 
servations. A good one can 
be bought for five or ten 
dollars. Under the instru- 
ment are the "wind- barom- 
eter indications," cut from 

a weather map 

r 
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MEASURING 
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- INDICATING SYSTEMS- 
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I 

Essentials of a magnetic storm 
indicator. The needle is wrapped 
with wire. which is left on for 
convenient re- magnetization. The 
light source may be a flashlight 
bulb in a cardboard tube. The 
drawing above and the photo- 
graph to the.left illustrate how 

the indicator Is set up 

human hair which changes length with varia- 
tions in relative humidity. 

Anyone who observes the weather intelli- 
gently should follow the daily maps issued by 
the Weather Bureau. The large Washington 
map costs 25 cents per month, and the smaller 
maps published in many large cities are 20 
cents a month. These maps contain a vast 
amount of weather data. and show clearly the 
weather changes over the whole country. We 
can follow on them the successive daily posi- 
tions of the "highs" and the "lows" -those 
great hills and valleys of the atmosphere. In 
the United States they move generally east- 
ward with the prevailing westerly winds, pro- 
gressing on the average about 900 miles a day 
in winter and 600 miles a day in summer. The 
eastward progress of two lows is clearly shown 
on the Washington weather maps of January 
11th and 12th. Air naturally flows into a low 
(to fill up the "valley ") and outward from a 
high; due to the earth's rotation the currents 
are somewhat diverted so that the winds blow 
generally counter -clockwise about a low and 
clockwise about a high. This means, for any 
given station, southerly winds with warmer 

weather when a low is approaching and northerly or westerly 
winds after it has passed before an approaching high. As the 
warm air brought up to the south and east of a low is cooled. 
clouds and rain result. The coming of a low, or the dropping 
of the barometer, therefore presages stormy weather. More 
specifically, the southeast quadrant of a low contains rain 
or snow in winter, and thundershowers in summer. The dis- 
tribution of meteorological elements about a low is clearly 
shown in one of the illustrations, which was drawn from a plate 
in Milham's excellent book on meteorology. 

Studying the Earth's Magnetic Field 

Everyone knows that the earth is a great magnet whose 
poles coincide nearly, but 
not quite, with geographical 
north and south. The 
causes of the earth's mag- 
netic field are unknown. If 
we could show that currents 
flow around the earth. in 
ground or air, from east to 
west the explanation would 
be easy. But the earth cur- 
rents noticed on telegraph 
lines are north -south in di- 
rection. Perhaps the great 
numbers of electrons pro- 
duced in the upper atmos- 

MEASURING R.F. 
BEFORE DETECTION 
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phere by the day sun- 
light, "growing" east- 
ward with the earth's 
rotation, has the ef- 
fect of an cast -west 
conventional current 
flow. Possibly the 
warming of the 
ground alters its mag- 
netic qualities. In 
the absence of suffi- 
cient data one guess 
is as good as another. 
and by the same 
token here is a chance 
for the experimenter 
who r ea 11 y under- 
stands electricity and 
magnetism. 
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The earth's mag- 
netic poles are misnamed; the 
north one, on the island of 
Boothia Felix north of Hudson 
Bay is really a south pole in 
the standard sense because it 
attracts the north pole of a mag- 
net. The standard marine and 
aviation compass is simply a 
magnet in convenient needle 
form, fixed to a dial free to re- 
volve on a pivot, and damped 
against excessive swinging by 
some liquid such as alcohol. The 
needle naturally points more 
toward the magnetic pole than 
the geographic one. But this 
departure of the needle from 
true north, called the declination, 
is affected by many local factors, 
such as iron ore deposits; with 
the result that the isogonic lines (connecting 
points of equal declination), while they radiate 
in general from the magnetic poles, are very 
wobbly rather than straight as we might sup- 
pose. In the United States the declination 
ranges from 15° west in Maine to 20° east in 
Oregon. Further, the earth's lines of force are 
not horizontal anywhere except along a narrow 
belt near the equator; at a magnetic pole their 
direction is straight up or down, and in the 
United States they are inclined downward 
(toward the north) at angles varying between 
60 and 70 degrees from the horizontal. This 
downward slant is called the inclination or dip, 
and it was discovered accidentally by an early 
English instrument maker who could not seem 
to get his compass needles to balance. The 
real strength of the earth's field at any one 
point exists in only one direction, as north- 
ward- downward in the United States, but for 
convenience of measurement the field strength 
is divided into two components; the horizontal 
component (in the direction of the declina- 
tion), and the vertical component (toward 
the earth's center). Like the atmospheric 
pressure and temperature, all the magnetic 

The visual signal indicator used by the writer. The two 
-71A tubes, with grids and plates connected together in 
parallel, serve as a low- impedance two- element rectifier 

The general construction of 
the audiometer, as wired ac- 
cording to the circuit shown 
in Fig. 3, is shown here. 
With it signal intensities can 
be measured within fair de- 

gree of accuracy 

1093 

elements (declination. 
inclination. horizontal 
intensity and vertical 
intensity) are subject 
to small daily varia- 
tions. The western 
declination usually 
reaches maximum in 
the afternoon, while 
the inclination reach- 
es a peak in the 
morning: the daily 
changes are only a 
few minutes of arc. 
In addition there are 
annual changes. and 
a slower, so- called 
secular change. In 
England declination 
was zero in 1657, 

reached a westward maximum in 
1816. and is now about two - 
thirds of the 1816 value and de- 
creasing. 

In addition to all these slight 
changes. more sudden and vio- 
lent ones occur in magnetic 
storms. which rage silently. un- 
observed by our ordinary senses. 
over the whole earth. The curves 
of all the magnetic elements be- 
come jagged and irregular; the 
declination may change by two 
or three degrees in a few hours: 
and the needle may visibly 
waver or tremble. The causes of 
magnetic storms probably lie 
within the sun: it is well known 
that sunspot maximum years are 
magnetic storm maximum years 

also. Sometimes a large spot pointing toward 
the earth coincides with a magnetic storm, sug- 
gesting an immediate cause- and -effect relation; 
but large spots may point earthward without 
noticeable magnetic effects. and magnetic 
storms may occur when the suns disk is free of 
spots. Here then is need for much research 
and for much discernment. Fig. 1 shows a 
crude indicator which any amateur can build. 
It will show the declination (easiest to observe 
of all the magnetic elements) and will detect a 
magnetic storm. It is simply a steel knitting 
needle, wound with small wire for easy mag- 
netization and hung by a thread which divides 
into two branches near the bottom to hold the 
needle horizontal. A small mirror about one - 
fourth inch square (broken from a larger one) 
is mounted vertically on the center of the 
needle in some putty. When a light source. 
such as a flashlight bulb in a narrow cardboard 
tube, shines on the mirror, a small square spot 
of light is reflected from it, and falls on a 
scale placed a few feet away. As the reflected 
light beam has twice the angular movement 
of. the needle, has no weight. and may be made 
of any length commensurate with the intensity 
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Cirrus clouds or "Mare's Tails." 
Rising slowly out of the west, they 
presage the approach of a low and 

bad weather 

of the light source, the instrument may 
be made as sensitive as one desires. 
While the principle is simplicity itself, 
just this extreme sensitivity makes the 
instrument difficult to operate. No iron 
can be moved in its vicinity; the string 
must be broken by rubber band to pro- 
tect it from house jars; the lamp is 
preferably turned on by remote control 
and the scale read with field glasses; the 
whole suspension should be shielded 
from air currents. 

Closely related to magnetic storms 
and radio reception changes are aurorae. 
More of them occur in sunspot maxi- 
mum years, and central spots often ap- 
pear to cause individual displays. In- 
tense aurorae seemingly never fail to 
blanket radio reception in some way. 
Here is an opportunity for experimenters 
living in the north central United States 
and in Canada -they have the grand- 
stand seats for the northern lights. As 
shown in the photograph, aurorae of the 
northern hemisphere are most frequent 
and most intense along a band about 23 
degrees from the point where the earth's 
magnetic axis intersects its surface. This 
point is near Etah, Greenland, and about 
700 miles north of the magnetic pole. 
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differentiate between five values: Very good, good, fair, poor 
and very poor. But most of us do well to distinguish between 
good, fair and poor. In judging radio signals this method has 
two disadvantages: the memory cannot retain for comparison 
the exact signal of the preceding day, and the ear itself is in- 
sensitive to volume changes as great as two -to -one or even 
more. 

The memory factor, at least, can be entirely eliminated by 
using an audiometer. This device has long been employed for 
measuring the relative strength of radio signals. It consists 
essentially of a resistance in the tube output circuit. across 
varying portions of which the phones can be connected so as 
to make a given signal louder or fainter in accordance with a 
calibrated scale. Nor is memory elimination the only advan- 
tage of the audiometer, for the ear is more sensitive to volume 
changes in very faint signals than in very loud ones. Thus 
this instrument could be of great use to amateurs in com- 
paring signal strengths during tests with various types of trans- 
mitting apparatus. 

Thermometer for 
reading the open air 
temperature. This 
familiar instrument 
must be carefully 
placed, out of the 
sun and away from 
heat -radiating walls, 
for accurate results 

Measuring Radio Signal Strength 
To determine the strength of radio signals most laymen, and 

even some technical writ- 
ers, simply say, "Last 
night I could not get this 
station; tonight it comes 
in loudly; reception has 
improved." In weather 
observations an analo- 
gous procedure is describ- 
ed in Longfellow's line: 
"Last night the moon 
had a wedding ring; to- 
night no moon we see." 
As the latter judgment 
would scarcely satisfy 
the captain of a modem 
ocean liner, so the form- 
er leaves much to be de- 
sired for a serious radio 
experimenter. As a mat- 
ter of fact one trained in 
relative evaluation, such 
as a teacher who con- 
stantly grades pupils, can 
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In its commercial form the audio- 
meter has a compensating series re- 
sistance which keeps the input imped- 
ance constant as the phones are shunted 
down the scale. In our simplified de- 
sign for home construction. however. 
this refinement is unnecessary because 
the impedance of the entire shunt re- 
sistance is purposely kept low in relation 
to the impedance of the phones. Con- 
tinuously adjustable resistors will not do 
because they vary too much -the best 
solution is a small Vaxley inductance 
switch with dependable fixed resistors. 
Five steps is about right for most uses; 
ten would perhaps be somewhat better. 
It is surprising how great the steps must 
be made to appeal to the ear as real 
changes of volume. We first set up the 
audiometer with 10 d b steps; that is, 
with voltage ratios of 3.16:1 and power 
ratios of 10:1; but scarcely any differ- 
ence was noticeable to the ear. and the 
range with five steps did not include sig- 

nals loud enough or faint enough. 
The final design, shown in Fig. 3, 
has steps of 20 d b each; it will be 
noted that each step increases the 
resistance across the phones (and 
hence the voltage). by the approxi- 
mate factor 10:1. The power ratio, 
then, is 100:1; the common loga- 
rithm of 100 (and hence the num- 
her of bels) is 2: the number of 
decibels is 10 times this or 20. 

In operation a signal is tuned in 
with the switch on tap 1. where it 
will be loudest. Then the switch is 
moved up the scale. putting the 
phones across smaller and smaller 
resistances until the signal can 
barely be heard. If the signal is 

heard weakly on 3 and goes out on 4, we rate the signal 3 on 
the 1 -5 scale. Of course the figures mean nothing in them- 
selves, but this takes away none of their value in relative 
measurements. The instrument is designed for a short -wave 
autodyne detector with two stages of audio; it rates a fair 
loudspeaker signal 5 and a very weak phone signal 1. The 
audiometer method is quicker than the more accurate visual 
methods to follow; and in addition it is practically impossible 
to measure commercial code signals visually because the needle 
jumps so rapidly. For this reason the audiometer is used by 
the writer for short -wave code and, indeed. for all short -wave 
measurements. 

Visual Signal Indicators 

The visual methods insure greater accuracy. and they should 
be used in many measurements. such as those in the broadcast 
band. They are all alike in general principle: the alternating 
current induced in the antenna and amplified by the set is 
rectified before detection at radio -frequency or after detection 
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at audio -frequency; and the direct current resulting from this 
rectification, when passed through a milliammeter, gives a rel- 
ative indication of the signal energy received by the antenna, 
which should be a standard vertical open type rather than a 
loop or horizontal doublet. In all systems a monitoring loud- 
speaker should be continuously in the circuit in addition to 
the indicating device, which can be connected in the radio - 
frequency circuits, in the detector output circuit, or in the 
output of the last audio stage. 

Putting the rectifier directly in the r.f. circuit gives a steady 
reading regardless of modulation and permits the use of a 
very limited rectifier such as a crystal. But such a small 
amount of energy is available that a very sensitive and con- 
sequently expensive milliammeter must be used, so that the 
method is ill -suited to the average amateur, who will find it 
better to use a tube rectifier in the final audio output. Al- 
though the tube can be run at plate and grid voltages selected 
to make the given signals fall within the 
milliammeter scale, it is simpler to con- 
nect the grid and plate together, using in 
effect a two -element tube without any 
plate or grid biasing voltages at all. 

Measuring the music volume will give 
little indication of carrier strength; the 
needle jumps with every crescendo, and 
a brass band would run up more current 
than a bedtime story. But we can do 
the thing well enough by introducing 
constant oscillations into the detector 
circuit which will beat audibly against 
the incoming carrier frequency, either 
by using a separate stable oscillator 
loosely coupled to the detector circuit or, 
if the set is regenerative. by making the 
detector oscillate (well above the critical 
point for stability). We find a maxi- 
mum signal indication, slightly disturbed 
by modulation but steady enough for 
measurement, when the beat note is 
about 500 cycles. Of course there should 
be blocking radio -frequency stages in 
front of the detec- 
tor, so that the auto - 
dyne will not squeal 
in other nearby re- 
ceivers. 

The writer's visual 
signal indicator, de- 
signed for measuring 
broadcast signals of 
average to high level 
in the eastern United 
States, is shown in 
Fig. 6. It operates, 
in shunt with a dy- 
namic speaker, from 
the -71A push -pull 
output of a three 
stage transformer re- 
sistance coupled am- 
plifier fed by a Ra- 
diola 20; all filament, 
plate and grid volt- 
ages come from a d.c. lighting circuit, and are adjusted sim- 
ultaneously by a series resistor. The rectifier is two -7lA's 
with all grids and plates connected in parallel, having a d.c. 
plate resistance at low voltages of about 1000 ohms and an 
a.c. impedance about twice this value. By the multiplying 
switch the full scale milliammeter reading of 5 mils may be 
extended to 10 or 20 mils. As the meter can be read to the 
nearest tenth. the instrument measures signals in relative 
energy units all the way from 1 or 2 (weak midrange) up to 
200 (very strong local). It has a great many uses for the 
experimenter outside correlation work. One can compare 
receiving localities. or judge different stations in any one lo- 
cality. On a short morning test in the Hudson Valley. for 
instance, we rated some nearby stations as follows: WEAF 
46; WJZ 70; WGY 35; WABC 65; WBZ 6. The indicator 
is also useful in comparing receiving antenna or the relative 
performance, on given broadcasting stations, of receivers 
belonging to your friends. 
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INDEX KEPT DIRECTLY ABOVE INKING 
GALVANOMETER NEEDLE POINT 

PAPER 
ON DRUM 

" 
GUIDE RODS 

CLOCK 
MOTOR 

. 
.,11141 II 

SLIDING FRAME MOVED BY HAND 

IF INDEX IS KEPT DIRECTLY ABOVE MOVING GALV. NEEDLE 
AT ALLTIMES. INKING PEN TRACES CURVE OF SIGNAL INTENSITY 
AGAINST TIME ON REVOLVING DRUM. 

- MANUAL SIGNAL RECORDER -- F1G.8 

The signal measurement apparatus 
used by the writer, mounted in a desk 
with the short -wave receiver. The 
receiver is at the extreme left, a 
single stage audio amplifier at the 
upper left, the audiometer at the 
upper right, and the visual indicator 
for measuring broadcast signals below 

"The Northern Lights have seen strange 
sights. " -Service. The black pin marks 
the north (really south) magnetic pole 
of the earth on the island of Boothia 
Felix north of Hudson Bay. The circular 
band about 23 degrees from the pole out- 
lines the zone in which aurorae are most 

brilliant and most frequent 

Recording Systems 

Automatic recording systems are used 
in correlation work by many investiga- 
tors. One photographic instrument de- 
vised by Pickard is shown in Fig. 7. As 
the galvanometer coil rotates in accor- 
dance with the intensity of the incoming 
signal. it moves a narrow light beam so 
as to expose a wavy line on the sensitive 
paper covering the rotating drum. This 
wavy line, when the paper is developed. 
gives at once the curve of signal in- 
tensity plotted against time. Another 
method. developed by Shaw, gives a con- 
tinuous record without any darkroom or 

after -development. It is illustrated in Fig. S. The operator 
watches the galvanometer needle. or its shadow as cast by a 

light directly above, and keeps the index exactly over it at all 
times. To the index is connected a sliding frame on which is 
mounted an inking pen in contact with a revolving drum. It 
can be readily seen that this pen will trace on the drum the 
curve of signal intensity against time. It is said that one can 
follow the needle for an hour or more without undue fatigue. 

In practice most of these recording systems are run contin- 
uously for an hour or so. To compare the day -to -day per- 
formance of a station, the curve is then "integrated," or traced 
over with an instrument called a planimeter which gives the 
total area under the curve. This area represents the "work" 
done by the amplified signal; it is the product of the time by 
the average signal energy. We have devised a very simple 
method of integrating electrically, without any need for mechan- 
ical integration or complicated photographic recording. It is 
simply an application of 
the electrolysis of water 
experiment of high 
school physics, and the 
details of the device are 
shown in Fig. 9. Plat- 
inum electrodes are 
sealed into the one inch 
tube and scale divisions 
are ruled on it 2 m.m. 
(Con'td on page 1138) 

Plan of a typical low 
(after Milham). This 
drawing contains a great 
deal of valuable informa- 
tion, as the lows control 
most of the weather. 
When the low is moving 
rapidly with respect to 
the observer, many 
weather changes occur 

- PLAN OF A 
TYPICAL LOW - 

(AFTER MILKAM) 
ISOBAR .,'9 NIMBUS CLOUD -- ISOTHERM i)¡\ }+CIRRUS CLOUD 

ARROWS FLY WITH WIND 
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Lend by Me 
ah Cople 
Ears Yat! 

From Three to Ten Min- 
utes a Week on the Air Is 
All That Is Required by 
Henry Burbig, Master 
Comedian and Character 
Impersonator, to Bring 
Laughs and Sore Sides to 

Thousands of Listeners 

By Bill Schudt, Jr. 

VUNCE opon ale tine ago . . . 

dare leeved in de hold con - 
tree, de Peelgrimmees. End 
dey vas dissatisfactioned front 

de vay de Kink vas treeting dant, so 
dey made ah union end wowed dot de 
Kink vas loosing de pipple's monee on 
de shock mocket end dey couldn't bear 
it no shorter. . . . 

Thus spoke Henry Burbig. master 
of a new art on the air, as he opened 
a recent CeCo Couriers program on 
WABC and the Columbia Broadcast- 
ing System. Henry is now very popu- 
lar with radio listeners throughout the 
country. 

Burbig might attribute his tremendous popularity of the 
present day to the fact that he arrived on the radio horizon in 
a period when the air lacked novelty entertainment. Of course, 
this is not to minimize Burbig's ability; far from it, for there 
is no question that he is one of the greatest dialect artists on 
the air today. The fact that he has mainained his audience 
throughout the many years he has been on the CeCo programs 
is proof enough that he has something more to offer than just 
novelty. 

Curiously enough. Burbig's mail far exceeds that of most 
other radio entertainers who spend much longer periods on the 
air. Burbig is on the air between three and six minutes. 

RADIO NEWS FOR Jt.'XE, 1930 

Henry Burbig, master of dialect, telling the world 
some inside "heestory"-and we don't mean may- 
be. The cartoons shown at the upper left are 

samples of one of Burbig's avocations 

Rarely does his act last ten or more 
minutes. Yet his fan mail exceeds 
6.000 letters every week ". One week 
he received 14.506 letters. 

Before radio claimed Burbig, he al- 
ternated between the stage and the 
athletic field. For several years he 
was a physical instructor in New 
York. Even before that he was a 
baseball player possessing great possi- 
bilities. In fact, so good was he at 
baseball that several years later, while 
in vaudeville. Henry received a flat- 
tering offer from a big league manager. 
However. he preferred his minstrel 
work on the stage and turned it down. 

At fifteen he entered vaudeville and 
began a Hebrew comedy dialect act, 
much the same as he now offers radio 
listeners. The theatre -goers weren't 
in the mood for it then. The audience 
seemed too much interested in their 
"thoughts or something." as Burbig 
puts it, to pay much attention to this 
type of act. It was then that he 
turned to athletics and became a 
physical instructor. Just before enter- 
ing radio, Burbig again tried the vaude- 
ville and succeeded. making a big hit 
with his unusual minstrel shows. 

Despite the fact that his radio pro- 
gram for the week rarely requires 

more than ten minutes of his time. Burbig works day and night 
throughout the week on some of his sketches. His research 
work requires many hours spent in some of the largest libraries. 

So well does he rehearse his scripts that he never forgets a 
word of any of them. Visitors have heard this and often en- 
deavored to "catch" him by asking him to recite parts. Henry 
has yet to fail on a word of the script not only from his book 
but from his radio presentations as well. 

Recently Henry Burbig. Hebrew dialect comedian of the 
radio. and Fannie Brice, who fills this rôle on the stage, joined 
forces and presented a comic version of "Romeo and Juliet." 
written especially for the Philco (Continued on page 1133; 
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Musical. Tones 
from a 

Beat -Note 
Audio 

Oscillator 
By 

Joseph I. 
Heller* 

N keeping with the writer's desire 
to bring before the readers of this 
magazine a series of articles dealing 
with different interesting and useful 

items to be constructed for laboratories t_ 
or the home workshop. we describe. this 
month, the construction and operation 
of an apparatus which can be used either 
as a single radio- frequency oscillator or 
as a beat -frequency oscillator for the 
generation of audio frequencies. In ad- 
dition, electrodes may be added and the 
apparatus converting it into an instru- 
ment to produce musical sounds. as 
was so cleverly done by the Russian 
physicist, Theremin. As an ordinary 
single -tube oscillator. it can be calibrated 
as a radio- frequency driver over any 
radio -frequency range wanted. As a 
beat -note frequency oscillator, it may be 
made to give frequencies anywhere from 20 cycles per second 
up throughout the audible range and into the radio- frequency 
spectrum. It can be seen at once that such a device can make 
itself very useful indeed in the laboratory, workshop, test room, 
measurement laboratory. or home. This last sphere of useful- 
ness is quite an innovation for the use of electrical apparatus. 

When a tube is biased highly negatively and is run as an 
oscillator, it will be found that our output is rich in harmonics. 
If the oscillator is tuned to a 1000 kilocycles, it will mean that 
frequencies of 1000, 2000, 3000, 4000, and perhaps more will 
be present in the output. The 
following will explain the phe- 
nomenon of heterodyning. 

When two frequencies are 
impressed upon a circuit, four 
frequencies. at least. will be 
present in the circuit. Sup- 
pose these two original fre- 
quencies to be 1,000,000 
cycles and 1,000,500 cycles. 
We will have in the circuit, 
therefore, frequencies of 1,- 
000,000 cycles, 1,000,500 

This beat frequency oscillator, satisfactory for use 
as a versatile laboratory instrument, can, with a few 
additions, be used as a musical instrument. With a 
bit of practice on the knack of moving the hands 
you can provide some fair musical accompaniments 

'Chid Engineer, Wireless Egert 
Engineering, Inc. 

cycles, and their sum and difference; nominally. 2.000,500 and 
500 cycles. It will be seen that while the two original fre- 
quencies are both far above the audible range. one of the beat 
notes is 500 cycles and lies in the audible range. Ordinarily, 
this will not. by any means. be the only audible tone, for in 
most cases, and intentionally in the case under discussion, both 
of the original frequencies have second, third, fourth and per- 
haps higher harmonics. These harmonics will beat with each 
other in exactly the same way as the fundamentals. In Table 
1 these fundamentals and harmonics arranged so that, at a 

glance, we can ascertain each 
of the frequencies involved. 
From this table it will be 
seen that the audible tone of 
500 cycles is present with its 
harmonics which take the 
resulting tone out of the pure 
pitch class and make it what 
is normally called a "musical 
tone." Whether or not this 
is a desirable condition de- 
pends entirely upon the use 
to which the tone is to be 
put. If it is intended simply 
as an aural indication of the 

OSCILLATOR 
N2.1 

OSCILLATOR 
N2.2 

HIGH BEAT- 
FREQUENCY 

LOW BEAT - 
FREQUENCY 

FUNDAMENTAL 1,000,000 1.000,500 2.000,500 500 

4. 

HARMONIC 2,000,000 2.001.000 4.001.000 4.000 

322. 
HARMONIC 3,000,000 3.001,500 6,001,500 1,500 

4' HARMONIC 4,000,000 4.002,000 8,002.000 2.000 

Fundamental frequencies with their first, second, third and 
fourth harmonics arranged in tabular form so as to indicate 
the various audible heat notes which may be obtained by 
beating one fundamental or harmonic against another funda- 

mental or harmonic 
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FIG.3 

Fig. 1. The two tubes are 
connected in the circuit as 
shown, one to generate a con- 
stant radio frequency signal 
which will beat with the r.f. 
signal generated by the other, 
so as to produce an audible 

note 

characteristics of a speaker 
it is desirable to have a 
musical tone. Also, this con- 
dition is desirable when we 
wish to modulate a continu- 
ous -wave transmitter. If, 
however, the 500 -cycle note 
is intended for measurements 
requiring a single pure fre- 
quency, all the harmonics 
would have to be filtered out. 
This can be done by first ad- 
justing the oscillators at that 
value of bias where the har- 
monics are rather low, and 
suitably arranging a trap cir- 
cuit so that only those harmonics which may be desired in 
addition to the fundamental are allowed through. 

There is another peculiarity present only in vacuum tube 
oscillators which should be dealt with at this time. If the two 
heterodyning frequencies differ by a large amount, there will 
be no trouble at all in causing a beat note to be produced. If 
the two frequencies are very nearly alike, however, the oscil- 
lators will tend to "jump into step," i. e., they will cease 
oscillating at different frequencies, and will continue oscillating 
at only one frequency, even if the constants of one of the 
oscillators are slightly different from that of the other. This 
condition of dropping "into step" depends entirely on the 
amount of coupling between the two oscillators. As the 
coupling is decreased, the frequency of the two oscillators may 
be brought closer and closer. With a coupling sufficiently low 
oscillations of a fraction of a cycle per second are readily 
obtainable. 

The apparatus to be described in this article is intended for 
use only when certain musical tones are desired. For this reason 

Fig. 3 (above). Dimensions of 
the rod employed to obtain the 
musical tones by the movement 

of the hand before it 

A general view of the breadboard 
model of the r. f. oscillator assembly 
as outlined in Fig. 1. For the sake of stability an r. f. oscillator 
is shielded against the other to prevent undesired external 

intercoupling 

This is the breadboard model of the three -stage audio 
frequency amplifier 

Fig. 2. Three stages of trans 
former -coupled audio fre 
quency amplification are em- 
ployed to step up the volume 
of the beat note generated by 

the two r. f. oscillators 

it was thought desirable to 
add to it such arrangements 
which might be considered 
necessary in making it suit- 
able for a very novel purpose: 
making it possible to use the 
apparatus as a musical instru- 
ment. We can assure the 
reader that many pleasurable 
hours are in store for him if 
he learns to play this device. 

The Circuit 
We have designed the in- 

strument so that everything 
is mounted on breadboards. 
Fig. 1 is a diagram of the 

electrical circuit. It can be seen that each oscillator consists 
of nothing more than the ordinary shunt -fed Hartley oscillator. 
1.1 is the tuned inductance and consists of an ordinary three - 
circuit coupler. The secondary winding is tapped at its center 
and a lead brought out through the choke coil, L3 for the C 
bias. The rotating coil, L4, is used to couple the two oscillators 
together. Cl is a small vernier condenser. C4 is a 1. mfd. by- 
pass condenser. C3 is a .002 mfd. grid blocking condenser and 
C2 is a .002 mfd. plate- stopping condenser. L2 and L3 are 125 
millihenry choke coils. 

When these oscillators were first put together, it was found 
that they pulled into step because of close physical relation 
of one to the other. Since this pulling into step was at a 
frequency higher than the lowest frequency desired, it was 
found necessary to reduce the coupling to some value lower 
than that which existed originally. This was done by shielding 
one of the oscillators. In actual operation the IA coils are 
coupled to an amplifier and the condensers Cl adjusted to give 
an audible tone. The amplifier, a diagram of which is shown 
in Fig. 2, was built up for the express purpose of working from 
this oscillator. It consists of an ordinary transformer- coupled 
amplifier with a volume -control situated at the imput stage. 

In order to operate the device the condensers, Cl, are ad- 
justed until a tone is heard and are then varied very slowly until 
the pitch is exactly the frequency wanted. If one should wish to 
use the oscillator as a musical instrument, he should supply 
himself with a rod of either brass, steel, or copper about 
eighteen inches high and from a quarter to half inch in diameter. 
A drawing of the one used in the apparatus constructed is 
shown in Fig. 3. The rod is connected directly to point X in 
Fig. 1. If the oscillator is now tuned to give an audible beat. 
the signal heard in the speaker can be varied by movements of 
the hand in the vicinity of the upright rod. To play the instru- 
ment, the right hand should be held about fifteen inches from 
the rod and the left hand should vary the condensers in the left - 
hand oscillator to zero beat. It will then be found that moving 
the hand towards the rod will cause the beat to run up the 
scale of frequencies. (Continued on page 1160) 
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MR. BULLOCK points out that there 
is just a bit more to the job of 

outfitting your boat with radio than 
choosing any standard make of receiver. 
Various systems of voltage supply. spe- 
cial consideration of size of the receiver 
and the space available in the boat for it 
and harmonizing the finish of the re- 
ceiver with the interior decoration or 
woodwork are all problems which re- 
quire individual attention. Mr. Bullock 
offers a few hints which should be valu- 
able in this respect. 

Enliven that 

Summer Cruise With Radio 

1099 

Limited to the Employment of Battery -Operated Receivers for Boat Use, the 
Skipper Does Not Have a Great Variety from Which to Choose. Building a 
New Set or Rebuilding an Old One Offers Two Possibilities. In the AK -35, 
Described Last Month for Auto Use, Rewiring the Circuit for Six, Twelve or 
Thirty -two Volt Lighting Systems as Filament Supply and Substituting 
Resistance -Coupling in the Audio Channel Are the Essential Features of This 

Practical Boat -Radio Installation 

N studying Mr. Brennan's conver- 
sion of the Model 35 Atwater 
Kent set in the April issue of 
RADIO NEWS. it occurred to the writer that, while this 

instrument was well suited for adaptation to automobile use, it 
had even greater possibilities as a receiver aboard pleasure 
boats. 

The set will be recognized from Fig. 1 as a popular model of 
the days before batteryless receivers. The man who does not 
already own one.can be supplied by dealers who handle second- 
hand equipment. The outfit is compact and, therefore, ap- 
plicable to boats of all sizes. Even small outboard runabouts 
would easily offer sufficient space fir such an outfit and its 
batteries. On the other hand. its efficiency -if nothing more - 
gives it a strong bici for a berth on the largest yacht. The 
boat owner who has other radio apparatus as a part of his 
equipment can advantageously add an outfit of this type to 
his facilities for entertainment. It has been proven to be a 
good idea to have a broadcast receiver where guests may play 
with it to their hearts' content. without interfering with the ad- 
justment of any instrument which is primarily intended for other 
purposes. An instance recently came to light where a yacht 
owner had, in a section of his stateroom, a short -wave receiver 
with coils for the broadcast range, a 600 to 1200 -meter radio 
direction finder and a 2600 -meter time- signal set. The disad- 
vantage with this arangement was that. when the guests wanted 
a change of program. all of the adjustments of the installation 
were altered to accomplish the desired purpose. Since the 
owner in question naturally did not care to have `Don't" 

By W. H. Bullock signs adorning his boat, he is now in- 
stalling a converted A. K. Model 35 
in his main cabin, where guests can 

select their programs through the simple manipulation of this 
independent single -dial outfit. 

The numbers and types of tubes employed make the set as 
economical on precious battery current as a rugged type of 
instrument can possibly be. In this connection, the instrument 
offers particular appeal where a 32 -volt lighting system is in 
use. The filaments of the six /- ampere tubes can be wired 
in series and operated directly from the lines. and the current 
drawn will be less than that consumed by the smallest -lamp 
on the yacht. For those who supply their lights from a 12- 
volt battery, a series -parallel connection of the six tubes is 
easily arranged and is quite desirable. as the set originally 
stands. before any alteration of the filament circuit has been 
made it draws but 1 ' amperes from a 6 -volt source. 

With a receiver 
as light in weight 
as the one under 
consideration, the 
chassis can be re- 
moved from the 
case and mount- 
ed on a mahog- 
any panel for 
support. In such 
shape, the set can 
be installed in a 

Recessed in a bulkhead, as shown above, 
the mahogany finished panel of the AK -35 
harmonizes nicely with the interior wood- 

work of the boat 

Fig. 1. Dressing up the AK -35 with a 
mahogany finish panel, as shown, adds ma- 

terially to its general appearance 
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Fig. 6. Rewiring the circuit of the original receiver for use with either a 12 or a 32 -volt source 
entails changes in the circuit as shown above. Note that the filaments of all the tubes are 

connected in series 

drawer. a bulkhead, a locker, or in any other plain or pan- 
eled space where the instrument panel will come flush with 
the woodwork and the apparatus safely stowed behind it. 
It is a big improvement over setting a table model instru- 
ment on a shelf or dresser where space is limited and 
where the radio outfit does not seem .o fit into the scheme 
of things with reference to physical appearances. 

Troubles with Stand- 
ard Sets 

Those who have tried to 
employ standard broadcast 
receivers on small boats 
have found, in most cases, 
that these instruments give 
good results for a month or 
so and then fail. In almost 
every such instance of fail- 
ure, phones plugged in the 
plate circuit of the detector 
give expected response, but 
output of the last audio 
tube is zero or the next 
thing to it. An inspection 
of the set will usually re- 
veal such conditions as 
rusted iron parts, mildewed insulation on exposed 
and inductances, and audio transformers with open primaries - 
the secondaries are always intact. The rust and mildew (which 
often cause bad leaks) can be prevented by a coating of var- 
nish, but the open transformer primaries present a more 
serious problem. The first thought is that they must have 
burned out, yet you may know of higher plate potentials hav- 
ing been used successfully, and, upon examination, you find 
that the tubes are as good as ever. When the open circuit 
does not appear around the soldered terminals where flux might 
cause corrosion, we open up the winding to look for the 
difficulty. 

Before the coil is completely unwound, a break will be lo- 
cated. It frequently happens that there are a number of 

NEWS FOIL JUNE, 1930 

places where the wire sepa- 
rates when unwrapped. In 
such instances it is clear 
that the trouble is not truly 
a burn -out. as that would 
produce an open circuit at 
only one point. Signifi- 
cantly enough, a careful in- 
spection shows that a tiny 
green spot appears at each 
break. The spots may even 
be visible on a layer of in- 
sulated paper after the 
winding has been removed. 

This copper corrosion. 
far from any soldered joint, 
causes one to strongly sus- 
pect the moist salt atmos- 
phere which permeates all 
space within the water craft. 
Vet. if this were the only 

cause. transformer secondaries. as well as primaries. would 
succumb to its ravishing effects. Since this is rarely true, and 
because the trouble is found in speaker windings as well as 
transformer primaries, we must conclude that the cause is a 
combination of the moist salt atmosphere and the plate current 
the passes through the windings. Either the atmosphere cor- 
rodes the conductors in weak spots and the current finishes the 

break. or the salt moisture. 
in conjunction with the cur- 
rent. produces an electro- 
lytic effect that gradually 
eats the wires in two. 

Boiling the transformers 
in paraffin suggests itself as 
a remedy. yet it is not a 
sure cure. and it is doubt- 
ful if it is a very great 
help. Apparently, the par- 
affin does not always ad- 
here closely. and the minute 
cracks assist capillary at- 
traction to such an extent 
that the old trouble soon 
appears. Black asphaltum 
seems to be the most effec- 
tive of several compounds 
that have been tried. How- 

ever. just before the last boating season was over, an output 
transformer so treated developed an open circuit after giving 
good service over the major portion of the summer. Perhaps 
it failed for another reason -a reason that might have pro- 
duced the same results ashore -but that is little consolation 
when the set has to be removed for repairs. and a search made 
for another transformer that will fit the space where the old 
one was taken out. With the uncertainty of transformer per- 
formance, it is far more satisfactory to use resistance for our 
audio coupling, a least until such time as we can buy, at mod- 
erate prices. transformers that can be inserted or removed as 
easily as the present vacuum tubes. 

To become a real yacht outfit then, the A. K. Model 35 
must have its audio coupling system (Continued on page 11.49) 

For improving the tone quality the regular audio units have 
been replaced with two resistance -coupled units, as shown above 

connections 

RESISTOR MOUNTINGS 

FIG.2 

OCT. 1 2T A.F. 2Q A.F. 

FIG.5 t.25 MEG 

C- 

y.5 MEG. 
1 

MEG. 
.1 

8+ 

Fig. 2. Details of assembly showing toes- Fig. 4. Bend back the lugs on the fixed Fig. 5. The resistance -coupled units are 
tion of resistance- coupled units behind the condensers and make the connections as located and arranged in the circuit as 

tube sockets shown shown above 
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An Analysis of A. C . Operated 
Short -Wabe Receiver Design 

It Is Paying Attention to Detail That Counts in Producing a Satisfactory 
Receiver, Especially When That Receiver Happens to Be of the A.C. Short - 
TT'ave Type. Condenser Design, Closed -Loop Circuits, a Suitable Power 
Supply and Coil Construction Are Only a Few of the Items Which Contrib- 

ute to the Success or Failure in Operation 

By James Millen* 
in collaboration with 

Robert S. Kruset 
REALIZING that before short -wave receivers could 

come into popular use they must be made to operate 
with very nearly the saine ease and convenience as a 

modern broadcast receiver, we made a study of their 
weak points. A receiver was needed that would not only hold 
its own against any of the older type battery operated jobs for 
general amateur and experimental reception, but would also 
meet every requirement of the non -technical owner who, when 
he felt so inclined, wanted to hear 5SW in London, 2ME in 
Melbourne, Australia, or any one 
of a dozen other foreign broad- 
casting stations without the 
necessity of waiting for possible 
re- broadcasts of these stations. 

As a result of this survey. the 
following essentials of a good 
short -wave receiver were brought 
to light: 

1-Absolutely humless a.c. 
operation, 2- Single dial control, 
3 -Loud speaker reception from 
foreign broadcast stations, 4- 
Good tone quality, 5 - Non- 
critical tuning; 6 -Neat appear- 
ance. 

Now, after nearly a year of 
work on the development of 
such a receiver in the labora 

"General \Tanager and Chief Engineer, 
National Company. 

fConsulting Engineer. 

tories of the National Company, in collaboration with a number 
of well -known short -wave authorities (including, in particular, 
Robert S. Kruse, who spent a great deal of time both in the 
National Company's laboratory and in his own laboratory at 
Hartford, in making investigations into the causes of the vari- 
ous types of hum encountered in such receivers), a new a.c. 
short -wave receiver has been developed. 

While the accompanying illustrations will give a good gen- 
eral idea of the commercial result of this research. the circuit 

diagram should not be taken too 
seriously, as all the circuit dia- 
grams in the world mean little. 
if anything. when it comes to 
short -wave receivers. In fact. 
the circuit of the new receiver. 
as given in Fig. 1, is to all ap- 
pearances quite conventional in 
every way. 

When dealing with short 
waves, it is not so much the 
diagram which counts, but the 
manner in which the circuit is 
used. Little things, like the or- 
der in which the tube heaters are 
wired, the insulation of the bear- 
ings in the variable condensers. 
the type of material used in the 
coil forms, and so on without 
end, is what makes the difference 
between successful design and 
one which is a failure. 

A front view of National's new a.c. operated 
short -wave receiver. Special constructional fea- 
tures, as outlined in the text, are incorporated in 
the design of this receiver to make it exceptionally 

satisfactory for a.c. operation 
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-A- 
-BOX TYPE FRAME- 

NOTE - COND. PLATES OMITTED 
FOR SIMPLICITY 

POINTS OF UNCERTAIN CONTACT 

SHAFT- 

CURRENT PATHS' 
SHOWING l J 

EFFECT OF 
SINGLE -TURN 

COILS. - B- 

FIG.4 u'TYPE FRAME- 

Fig. 4. The frame and shaft of the condenser form a 
single -turn coil. As the shaft is turned the bearing 
contacts change and the single turn is partly opened 
and closed, tending to produce noises in nearby tubes 

or those coupled to the condenser 

The circuit itself comprises a tuned screen -grid radio - 
frequency stage, in which provision has been made, if desired, 
for the use of the heater type pentode tube, where slight 
additional gain at the expense of selectivity is wanted; a screen - 
grid regenerative detector; a two -stage transformer -coupled 
audio amplifier, employing push -pull in the second stage and 
with provision for plugging 'phones into the output of the first 
stage when desired; and a separate power pack especially 
designed for short -wave work. 

Occasionally good hum -free a.c. operation on short waves 
may be obtained by the mere substitution of the heater type 
a.c. tubes for the more conventional d.c. types in a standard 
battery operated short -wave circuit. Such instances, however, 
are few and far between, as they seem to be the result of an 
unusually good a.c. line condition, plus a "better than average" 
set of heater tubes. In most cases the mere use of conventional 
heater type a.c. tubes results in a quite pronounced and annoy- 
ing hum that tends to vary somewhat on the different short- 
wave bands. 

Thus, in our work on the development of an a.c. short -wave 
receiver, we soon found that while we would seem to be secur- 
ing excellent results on one power line, it was essential that we 
take the entire outfit to another part of town or to a town 
in another state which was known to have a particularly poor 
and troublesome power system, in order to "check and double - 
check" all results. 

After considerable experimentation of the so- called "cut and 
try" variety, it was found that there were some dozen or so 
very definite sources of hum trouble to be encountered in the 
short -wave receiver that would not cause the slightest trouble 
in a broadcast receiver. It was the identification and the 
elimination of these concealed sources of hum that finally made 
possible an a.c. short -wave receiver in which the hum is as low 
as in a battery powered set. 

First, the tubes themselves must not only be of the heater 
type, but also, for complete freedom from hum, must he care- 
fully selected. This is especially true of the detector tube 
which may be found to be quite noisy when just on the edge 
of oscillation, unless it is selected with care. 

The cause of hum when using some types of heater tubes 
is apparently due to two 
things; one being direct 
leakage across the ceramic 
insulating column between 
one side of the heater and 

INSULATING 
SLEEVE 

CROSS SECTION 
OF SHAFT 

SOLDERED 
CONTACT 

BRAIDED' 
CONDUCTOR 

INSULATING 
TERMINAL 
SUPPORT 

SOLDER 

LUG 

FIG.5 
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This specially designed short- 
wave receiver (at the right) is 
unlike other small tuning con- 
densers, in that its frame is 
part metal and part insulation, 
thus preventing production of 
a shorted turn, a feature to be 
avoided in short -wave receiver 

construction 

Below, a general view of the 
revamped tuning condenser 
especially adapted to short- 

wave use 

COMBINATION 
METAL -BAKELITE 

FRAME 
INSULATED PIGTAIL 

CONNECTION TO ROTOR 

the cathode, and the other to an 
unneutralized 60 cycle field around 
the heater. 

In general, the -27's, when op- 
perated on the verge of oscillation, 
are less troublesome than the -24's. 
At first thought this quieter per- 
formance of the -27 would tend to 
recommend its use as the detector. 
It was soon found, however, that. though more noisy when 
approaching oscillation, the -24 screen -grid detector was, under 
practical operating conditions, actually quieter due to its im- 
proved sensitivity, eliminating the necessity for full regenera- 
tion for the same signal output as obtained with the -27. Im- 
proved tone quality was a further by- product obtained from 
this decreased amount of regeneration. 

The second point that must be given careful consideration 
if successful a.c. operation is to be had, is the power supply 
unit. This unit should be entirely separate from the receiver 
itself, completely shielded and located at least three feet from 
the receiver proper. 

It should have exceedingly low inherent hum in its output; 
(i.e., at least a double section filter using good quality chokes 
and plenty of condenser capacity must be employed). The 
power transformer should have an electrostatic shield between 
the primary and the other windings in order to prevent line 
disturbances from getting into the power unit and into the set. 
The rectifier tube must also have an r.f. filter, comprising a 
radio -frequency choke and by -pass condenser in its output, 
directly preceding the hum filter. It is this r.f. filter system 
in the power unit which provides one of the two things neces- 
sary to eliminate the so- called "tunable" hum; that is, a hum 
that shows up only on certain wave -lengths but which never- 
theless is quite pronounced. Apparently such hum results from 
disturbances set up in the rectifier tube itself. 

Strange as it may seem, separate heater windings on the 
power transformer seem to give no improvement over the use 
of a single winding. 

The set proper should be completely enclosed in a steel 
cabinet in order to exclude stray low- frequency magntic fields. 
Incidentally, these stray fields seem to be the cause of the "a.c." 
hum frequently encountered with some battery operated short- 
wave receivers. In order to make the shielding all the more 
effective, the power supply potentiometer with its associated 
by -pass condensers should be located inside the set in order 
to eliminate any external leads which might contain some radio - 
frequency currents. 

It has been found 
that almost every .5 
mfd. condenser of the 
conventional paper 

Fig. 5. The new condenser uses one insulated bear- 
ing. The connection from the tuned circuit to the 
rotor is made through a pigtail of the constant 

impedance type 

Fig. 6. Note that by means of the connection pro- 
viding a direct path from rotor to coil, the longer 
loop circuits constituting short- circuited turns are 
removed from the immediate vicinity of the tuned 
circuits thereby nullifying the detrimental effects 
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Fig. 1. The circuit comprises a tuned 
screen -grid radio - frequency stage, with 
provision for using a heater type Pen- 
tode tube; a screen -grid regenerative 
detector; a two -stage transformer - 
coupled audio amplifier employing push - 
pull in the second stage when desired; 
a separate specially designed power 

pack supplies A and B voltages 

variety now on the market has a materially higher ri. im- 
pedance at the lower wavelengths than a good .01 mica con- 
denser. It is evident. therefore. that even though the cost be 
slightly more. the use of the smaller mica by -pass condenser 
will prove more effective and in many instances will completely 
eliminate a hum that. is quite pronounced when using the paper 
condenser (hum resulting from common coupling through im- 
pedance of condenser.) 

Along with low impedance by -pass condensers, should also be 
mentioned center -tap resistors of low ohmic value. That is, 
they should be of not over 20 ohms, rather than the conven- 
tional 60 ohm type employed in broadcast receivers. Further- 
more, it will be generally found that a noticeable improvement 
can be obtained. when operating on a poor power line, if this 
resistor is of the flat type rather than the round type. which 
apparently has considerable radio- frequency impedance at the 

extreme high frequency on 
which we are working. 
One side of the center -tap 
resistor had best be by- 
passed by one of the small 
mica condensers previously 
mentioned. 

While the jack for head- 
phone reception is located 
so as to cut out the final 

Ba R.F. TRANS. 

FIG.7 

A side view of the receiver show- 
ing the method of mounting the 
specially designed tuning conden- 
sers. Shielding is employed not 
only to isolate the tuned circuit 
from each other but also to shield 
the audio channel from the tuner 

section 

or push -pull stage. there is bound to be a time, especially when 
listening to some of the foreign stations, when it may be desir- 
able to connect the 'phones in place of the loudspeaker and 
use all of the obtainable amplification. But this possible use 
of the headphones in the output of the complete receiver is 
not the reason for the employment of push -pull in the final 
audio stage. Should a single output tube have been employed 
in place of the push -pull, an unbalanced drain of considerable 
magnitude would have been imposed upon the power pack, 
which, in turn. would have produced an infinitesimal fluctua- 
tion in some of the bias resistors. resulting in the introduction 
of hum in the detector and first audio -frequency circuits, which 
then would he amplified and passed on to the listener, even 
though the 'phones were plugged into the first stage jack. 
and the final stage not in use. 

And now comes a method of hum control that will perhaps 
seem more logical 
than those already de- 
scribed; that is the 
location and arrange- 
ment of the wiring. 
As will be seen from 
the photographs. the 
receiver is con- 
structed on a (Con- 
tinued on page 1144) 

Fig. 7. After using a tuned impedance as the inter - 
stage coupling device, as shown at left -first as in 
"A ", then "B" -the hum that was developed was 
found to be objectionable. It was eliminated by 
the use of a radio -frequency transformer as a 

coupling medium, as shown in "C" 

Fig. 8. To make a short -wave receiver operate 
satisfactorily from a socket powered B supply, it is 
necessary that extra special precautions be taken 
in. the design and construction of the power unit 
to incorporate r.f. chokes and bypass condensers so 

as to make the receiver stable in operation 

r 
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( And Now- 

The Loftin -White amplifier, which employs a pair 
of -45 tubes arranged in parallel in its output. 
The circuit shown in Fig. 4 is employed here 

PROBABLY because we have so far mainly confined our in- 
troductory descriptive discussions of direct -coupled cascaded 
tube systems to those having a single type -45 tube in the 
output position, we have been asked in some quarters if direct - 

coupling is limited to single -45 tube output operation. 
In order to negative any possible erroneous impression of this 

kind, for there is no such limitation, we discuss in this sixth of our 
RADIO NEWS articles some of a wide range of variations in output 
tubes and connections of them around which we have designed 
and used different systems. 

In the February, 1930, issue of RADIO NEWS, we described a 
system having a type -50 output tube ene:gized from a type -81 
rectifier. Of course, all that we have since described of systems 
around the type -45 tube as output with a type -80 rectifier is 
applicable to the type -50 tube with a type -81 rectifier, or higher 

RADIO NEWS FOR JUNE, 1930 

Push -Pull and 
Circuits for the Loftin- 

of Audio 
Data Compiled in the L -W Laboratories 
Show How the Experimenter May Build 
Amplifiers. The New Circuits Include -45's 
a 50- Watter in the Output. Fundamentally, 
sented in Past Numbers of RADIO NEWS and 

put and Associated Circuits 

The diagram of 
one form of connec- 
tion for such a sys- 
tem is shown in 
Fig. 1. 

The rectifier RT 
is the type -66 (gas - 
filled, single wave) 
supplied from a 
power transformer 
PT which, for con- 
venience, may be 
had in the ordinary 
full -wave commer- 
cial type power 
transformer design- 
ed for supply of 
type -50 tubes in 
push -pull arrangement, connected in the present case for single 
wave supply to the single wave rectifier RT at the full potential 
of the secondary winding of the power transformer PT. The filter 
choke should have about 40 henries inductance. A capacity of 
1 microfarad in the filter output condenser CI is satisfactory, but 
the filter input condenser Cf must have at least 2 microfarads. 
This much storage capacity is needed for the type -66 rectifier in 
maintaining the required energy supply for the system, approxi- 
mately 75 milliamperes at 1250 volts at the output side of the 
filter. Without sufficient storage capacity in Cf a form of motor - 
boating will be had, and it may prove rather destructive for the 
rectifier tube RT. Attention is invited to the fact that the poten- 
tial is high, so that condensers rated for high potential are neces- 
sary, or series connected condensers of low rating in the absence 
of high rated con- 
densers. 

Since the type -11 
so- called 50 watt 
tube has a 10 volt, 3 
ampere filament, 
and a quite high 

By Edward H. Loftin 

"... Before leaving this 50- 
watt tube system, a word 
of warning to those who are 
not electrically informed may 
not be amiss. The potentials 
required are high enough to 
be positively dangerous, even 
death dealing, and should be 
handled with the utmost care." 

An L -W circuit which uses a 50 -watt tube in 
the output. Such an amplifier is recommended 
in cases where extremes of power for working 

many speakers is required 

power tubes with suitable rectifiers, when suitable 
changes in constants are provided in accordance 
with principles heretofore touched upon by us to 
take care of difference- in currents and potentials 
required by and encountered with different tubes 
And the same is true in the case of output. 

For emphasis on the matter of output flexibility, 
we start with the highest powered tube met with 
in ordinary amplifier uses, a 50- watter (for ex- 
ample the now commercially available, without 
restriction on use. DeForest type 511, or its equiva- 
lent of other manufacture), as output tube for a 
2 -tube direct -coupled system having a type -24 
input tube. 

So that the plate voltage to the 50 
watter is not applied until the tube 
has had a chance to warm up, the 
relay circuit as shown above is in- 
corporated in the amplifier circuit of 

Fig. f 

A method of usefully employing the 
speaker field as an additional choke is 
shown in the single -45 L -W ampli- 
fier. F in the above circuit indicates 

the position of the speaker field 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADIO NEWS FOR JUNE, 1930 

Parallel Output 
White System 
Amplification 
and Presented Here for the First Time 
More Powerful Types of Direct -Coupled 
and -50's in Push -Pull and Parallel and Also 
the Circuits Are the Same as Those Pre - 
Differ Only in the Arrangement of the Out- 

and S. Young White 

1105 

The mode of assembly employed in the con- 
struction of the 50 -watt L -W amplifier is illus- 

trated here 

40 henries, and the output condenser C5 from 1 to 2 microfarads. 
Resistance Rla is about 750 ohms, potentiometer P about 100 

ohms, Ric about 300 ohms, Rld about 2,000 ohms, R5 about 
20,000 ohms, R6 about 200,000 ohms, R3 about 50,000 ohms and 
Rc about 200,000 ohms. The shunting condenser C3 should have 
4 microfarads and hum -bucking and signal filter condenser Cgh 2 

microfarads. The tube VT1 is type -24. 
The overall gain of the system may be increased by increasing 

the coupling resistance Rc and simultaneously reducing the re- 
sistance Rla to keep stabilizing correct. For example, when Rc 
is increased to 500,000 ohms, Ria should be reduced to about 300 
ohms. Since the type -11 tube has a mu of about 13 it is ap- 
parent that very high overall gain can be had in the system. For 
example, if the constants are so chosen as to give about 200 gain 
in VT1, then the overall gain will be of the order of 2,500. 

The type -24 tube is capable of completely swinging the type 
-11 tube throughout its entire undistorted output range before 
being distorted itself, so that enormous undistorted output energy 

Two -45 tubes may be connected in parallel in the 
output circuit of an L -W amplifier, providing the 
other changes as outlined in the text and shown above 

are made 

mu, considerable hum may be expected from its a.c. energizing 
unless the center -tap is accurately adjusted. This makes it de- 
sirable to include a closely adjustable center -tap potentiometer 
instead of relying upon the usual center -tap of the filament 
winding. 

Either a transformer output or a choke and condenser output 
may be used. Due to the high filament -plate impedance of the type 
-11 tube, a choke and condenser output, as shown in Fig. 1, is 
considered preferable, the primary winding of the output trans- 
former OT having about 7,000 ohms impedance, choke L? about 
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In a system employing a single -24 input tube and 
a pair of -45's in parallel the frequency characteristic 
and efficiency curves are as shown above. "A" shows 
the practically flat curve from 35 to 6,000 cycles, 
while "ß" shows the small effect ofthe falling off 

in d.h.'s at the high frequencies 

A modified form of push -pull output circuit applied to the 
Loftin -White system of audio amplification. Constants for 

the various parts indicated are given in the text 

is available. As many as six dynamic speakers can be nicely 
operated to full reproducing ability with this system. 

It is desirable that the cathodes of the tubes of the system of 
Fig. 1 be switched on and allowed to warm up to full emission, 
for about one minute, before high potential is applied to the 
system, which desirability can be nicely satisfied by some form of 
delayed action relay to withhold switching -in of plate potential until 
the cathodes are made ready. The delayed action relay system of 
Fig. 2 is admirably adapted for the task in question, and is made 
up as follows: 

RL is a small relay of a type used some time ago to switch in a 
battery trickle -charged as made by Stromberg- Carlson, I'axley 
and others. We replaced the original relay winding by one -quarter 
pound of No. 40 wire, and inserted this converted relay, shunted 
by a % microfarad condenser RC, in series with the cathode -plate 
circuit, with the grid tied to plate, of a slow heating type -27 tube 
RV connected across the 110- (Continued on page 1146) 
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An 80-Meter Phone 

Fig. 1. The transmitter and receiver 
are housed in one cabinet, the trans- 
mitter at the top and the receiver 
below it. The illustration above will 
give some idea of the general ap- 

pearance of the entire outfit 

Fig. 2. In this rear view of the 
transmitter some idea is gained of 
the general placement of the parts. 
Note how the platform at the right 
is constructed so as to support the 
oscillator tube near the coil, thus 

obtaining short direct leads 

THE days are getting longer 
and the time will soon come 
when our boats will be 
slipped back into the water for their spring cleanings 

after a winter on shore. Once again warm waters will open 
their pathways to relaxation and pleasure. Eight years ago 
the pleasure boat was a thing for the wealthy and radio on a 
pleasure boat was practically unheard of. Now, in 1930, we 
find an entirely different state of affairs. Radio has progressed 
to the point where it is considered a necessity rather than 
luxury. Today we find the 
average boat owner taking 
longer trips than he had 
taken a few years ago. We 
find him covering distances 
in hundreds of miles rather 
than in tens. The sensible 
boat owner should, and can, 
appreciate the value of radio 
as an item of safety on his 
craft. This article is dedi- 
cated to those who have 
boats of the smaller type, 
say less than 50 feet, where 
space becomes a deciding 
factor and portability of 
radio a highly desirable one. 

Coöperating with RADIO 
NEWS in their work of de- 
signing radio installations 
suitable for use in water 
craft, my associates and I 
have built a short -wave mo- 

for PORTABLE 
On Land, in the Air and at Sea Radio Is Doing Much to 
Make Every -day Life Safer. This Combination Short -wave 
Transmitter and Receiver Installation, Designed Especially 
for Small Motorboat and Other Portable Use, Provides a 
Measure of Safety in the Navigation of Water Craft Hereto- 
fore Unattainable. Operating from a Motor -generator or B 
Battery Supply, the Transmitter Has a Dependable Code 
Range of About 100 Miles and a Phone Range of Ten Miles 

torboat transmitter and receiver 
which we believe can be adapted 
easily to the modern cabin cruiser. 
The transmitter and receiver is a 
small affair and can be placed in 
some nook of the boat where it 
will be out of the way. An idea of 
the size of the complete equipment 
can be obtained from the accom- 
panying photographs. 

A general layout of the transmit- 
ter- receiver is shown in Fig. 1. 

The receiver is placed at the bot- 
tom and the transmitter on the 
top. The complete apparatus as a 
unit presents an extremely neat ap- 
pearance and will lend beauty 
rather than untidiness to a well - 
furnished motorboat. The front 
panel of both units is made of alu- 
minum. The apparatus is encased 
in a solid mahogany box, well sea- 
soned, in order to withstand the 
corroding effect of the salt air and 
moisture which is ever prevalent 
when on the water. There are two 
posts protruding from the top of 

the cabinet. These posts are for the antenna and counterpoise 
connections and hook directly into the antenna inductance of 
the transmitter. In the transmitter the dial on the left con- 
trols the condenser for the tank tuning or oscillator circuit. 
A .00045 mfd. condenser is used in this circuit. The dial on 
the right operates the condenser for the antenna wavelength 
adjustment. This condenser is of the same capacity as the 

tank condenser. The meter 
at the top of the transmit- 
ter is a radio -frequency 
meter for indicating the an- 
tenna current of the trans- 
mitter when it is in opera- 
tion. The other meter is 
for indicating the voltages 
impressed on the tubes. 
There is a control for mi- 
crophone gain, a plug for 
the microphone and a plug 
for the key. There is also 
a filament rheostat for volt- 
age control of the filaments 
of the transmitter tubes. A 
four -pole double -throw 
switch is used to change 
over from operation of the 
transmitter to the receiver. 

A back view of the trans- 
mitter is shown in Fig. 2. 
At the right side is mounted 

DETAILS FOR DRILLING FRONT PANEL (1 /8 1THICK ALUMINUM) 

3 /16 DRILL COUNTER- , / 7/I6 DRILL 
T SUNK FOR WOOD 5 HOLES // 

SCREWS, 9 HOLES \ 
O í7 O 

4}- 
is" . 

Fig. 3. Before assembling the receiver it is necessary to prepare 
the aluminum panel, drilling it in accordance with the layout 

shown above 
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Transmitter and Receiver 
USE 

By Samuel Egert 

the oscillator. This includes the grid leak, radio - 
frequency choke and socket. In order to concen- 
trate the oscillator system in as small an area as 
possible, the method of assembly. as shown, is em- 
ployed. On the base of the transmitter there is 
mounted the microphone transformer, Ti. which is 
nearest the front panel, and in line with that is 
another transformer, T2, which feeds the modulator 
tube from the microphone tube. In the center of 
the base there is a modulator choke coil, L2, which 
is hooked in the high- tension side of both the modu- 
lator and oscillator tubes. A resistance, R1, is 
placed in the plate circuit of the oscillator tube in 
order to apply the correct voltage to the plate of 
this tube for 100 (7o modulation. The condensers 
are shown mounted on the front panel, while the 
inductances are fastened directly to the backs of 
the condensers by means of bakelite support plates. 
The illustration also shows the thumb -screws by 
which. with comparative ease. these inductances. 
which are made of hollow copper tubing. can be 
replaced with others for other wavelength bands. 

Fig. 3 illustrates a top view of the transmitter. 
Here again neatness manifests itself. Each part is 
well placed from an appearance standpoint, yet the 
electrical design is carried through so as to result 
in the shortest possible leads, thus tending toward 
increased operating efficiency. At the back of the 
transmitter. mounted on the baseboard, are a series 
of connections for the voltages re- 
quired. 

The electrical design of the 
transmitter, whose circuit is 
shown in Fig. 4, is as follows: a 
Hartley circuit employing a 210 
tube is used with both a tuned 
antenna and tank circuit combina- 
tion. This is fed by a 210 modu- 
lator tube which gives a high per- 
centage of modulation due to the 
resistance placed on the high - 
tension lead of the oscillator tube. 
The first modulator tube is feci by 
the transformer, Ti, which in 
turn is coupled to a second modu- 
lator tube, both standard -12Á's. 
This latter tube is fed by the 
microphone transformer, T2, 
whose primary is in series with 
both the send- receive switch and 
microphone jack. The gain of the 
microphone is controlled by a po- 
tentiometer shunted across the 
secondary of the microphone 
transformer. The filament cir- 
cuits of the oscillator and modu- 
lator tubes are connected in paral- 

.00045 .00025 CS 12.000 
MFR MFR., r ;OHMS 

A -: 
CHOKE 

.002 MFD 5000 
C6 OHMS 

-10 TI -12 TO 

0.5 MEG. 
R3 

- NOTE - 
WHEN KEYING PLUG 
IS INSERTED,THE -12 
PHONE AMPLIFIER 
IS AUTOMATICALLY 

DISCONNECTED 

KEY-" 
JACK 

TI 

A 
o--. 

ó 

G 

o 
ó o 

12 
OHMS 

OHMS 

R 

-u 
CHANGE.. 

SWITCH 

O O li 
8- A+13 V. TO 

RECEIVER 

Cl C3 
.00015 .00005 

MFD. MED. T2 

- 
12 

OHMS 

óM5 

FIL. 5w- 

8+ 
450 V. 

.00015 
.MFD. 

R.F.C. 

-r000 

A-8 V. 

(c+) 

73 

35 V. 

100,000 
OHMS 

-12A 
T4 

MICROPHONE 
JACK 

1 
9 V. 

-124 

TO b 
CHANGEOVER 

SWITCH o. 

UFO 

i l OHM 

-- R3 

B+ 
45V 

B+ 
135V. 

C- 
4 2V. 

O 
C- PHONE 
9V. JACAL 

Fig. 5. In this top view of the receiver the location 
of the two shield can units and the audio amplifier 
channel along the rear of the base is indicated. Each 
of the units was wired separately. then mounted in 
place and finally wired together to form a complete 

receiver 

Fig. 4. Here are shown the circuits 
of the transmitter and receiver. 
The one at the top is the transmit- 
ter. It consists of one oscillator 
employing a type -10 tube, and a two 
stage modulation system employing 
a type -12 in the first stage and a 
type -10 tube in the second stage. 
At the bottom is shown the receiver 
circuit employing four tubes in all. 
The first is -22 screen grid tube used 
in the tuned radio- frequency ampli- 
fier stage. The second is a -OOA 
tube used in the regenerative detec- 
tor circuit; this is followed by a two 
stage audio amplifier, both stages 
employing -12A tubes. The change- 
over switch incorporated in the trans- 
mitter circuit permits the operator 
to shift from "transmit" to `receive" 

merely by the flip of the switch 

lel. They connect in series with 
the send -receive switch which cuts 
off the filaments of these tubes 
when the operator wishes to re- 
ceive. and reconnects their fila- 
ments when he wishes to transmit. 
There is a key jack, as shown in 
the schematic drawing, which au- 
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Fig. 6. Note in this top view of the transmitter unit 
how the antenna coil has been mounted on binding posts 
allowing it to slide sidewise so as to obtain variable 
coupling between it and the oscillator coil. The photo- 
graph also shows the layout of the other parts of the 

transmitter 

tomatically disconnects the amplifier when the key plug is in- 
serted. Keying is accomplished by inserting the key in the 
"B" minus lead. In the diagram there is also shown one blade 
of the receiving and transmitting change -over switch marked 
with the letters A and B. These blades are hooked in line 
with the filament circuits of the receiver, thereby controlling 
the filaments of the receiver tubes by means of this switch. 

A transmitter of this sort is ideal not only for the "ham" 
but also for the owner of a small boat from the emergency 
point of view. Short waves have proved themselves to be an 
ideal means of communication for the man who, because of 
the limitations of visual or sound systems of communication, 
cannot maintain his touch with shore points. The combination 
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Fig. 7. Those parts which are mounted on the panel of 
the transmitter occupy the positions as indicated in the 

above layout. Full drilling details are given here 

transmitter -receiver is arranged so that by means of throwing 
one switch it is possible, in the case of some mishap which 
might be encountered while on the water to rapidly change 
over from the operation of the receiver to the operation of the 
transmitter so as to communicate by code with another station. 
The transmitter can be adjusted by tuning it to the exact de- 
sired wavelength while on shore, and from this point on can 
be made absolutely stable. Then there is a microphone which 
is always on hand in case the operator wishes to rely on phone 
transmission. The range of the transmitter when code is used 
is reliable at 100 miles and the range when the phone is used 

is 10 miles. 
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Power Supply 

The power supply for the trans- 
mitter can either be obtained by a 
small motor generator manufactured 
for just such a purpose at a fairly low 
cost or from a supply of "B" batteries. 
The generator is powered from the 
storage battery on the boat. The bat- 
teries or generator can be stowed away 
in a cupboard or locker out of the way 
of passengers and protected from sea 
spray or dampness. As mentioned 
before, the transmitter is a portable 
affair and if installed in a boat can 
easily be brought on land in case of 
necessity. In this way if forced to 
leave the boat for any extended pe- 
riod it would be possible to take 
along the transmitter and maintain 
touch with the outside world. 

Fig. 8. The drawing to the left shows 
how the bakelite base plates of both 
of the shield cans and also the sub - 
panel for the audio channel must be 
laid out and drilled. The drawing 
labelled "A" shows the drilling layout 
for the audio channel base; "B" is 
the insulated strip for the antenna 
and ground binding posts; "C" the 
subbase for the r.f. tuner unit, and 
"D" the subbase for the detector 

tuner unit 
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Fig. 9. A rear view of the short -wave receiver. The 
circular gaps shown in the top of the shield can are 
removed when it is necessary to substitute other plug -in 

coils for other wave hands 

1109 

The tuning of the transmitter is extremely simple. The bat- 
teries or motor generator should first be connected to their 
proper terminals and the change -over switch at the front of 
the panel thrown to the "transmit" position. The filament 
voltmeter should then be adjusted to read 7/ volts by means 
of the rheostat on the front panel. The switch is then thrown 
to the "off" position and the antenna and ground connected to 
the posts protruding through the top of the cabinet. Throw 
the switch to "transmit" once more and turn the tank con- 
denser dial to 90. Insert the key plug and while pressing the 
key turn the antenna condenser very slowly until a deflection 
is noticed in the antenna meter. Use a wavemeter or frequency 
meter to find at what wavelength you are operating. If the 
wavelength is not within the band assigned for such work by 
the government, turn the tank condenser a little to one side 
or the other, depending on whether the original reading was 
high or low, readjust the antenna condenser once more for 
deflection, and again read your wavelength. This procedure is 
followed until the transmitter is adjusted to the desired wave. 
Turn the transmitter off at this point, disconnect the aerial 
and counterpoise, raise the cover of the box and reconnect the 
antenna and ground. With the key, up, vary the tap on the 
talk coil by one turn and press the key. It may be necessary 
to retune to the right frequency. Watch the antenna meter 
and see whether the change has brought any additional antenna 

Fig. 11. Below are given the coil 
winding and mounting details for 
the oscillator and antenna coils of 
the transmitter. Particular atten- 
tion is directed to the method of 
mounting the antenna coil in bind- 
ing posts so as to obtain a variable 

coupling feature 

Fig. 10. Whether built sepa- 
rately or as part of the com- 
plete transmitter receiver job, either unit is worthy of the 
attention of a short -wave fan. The photograph above shows 

the neat panel appearance of the receiver 

current. If it has. move the tap over one more turn and then 
readjust the tuning. as before. Keep in mind at all times that 
the plate of the oscillator tube should never be more than dull 
red in color. 

By systematically following the above procedure you can 
easily find the exact point to tap to give the greatest output of 
the tube. When this has been done no change should be made 
in the tap unless the wavelength is varied. With the trans- 
mitter turned off, the coupling between the two coils should 
be varied by loosening the set -screws on the posts holding the 
antenna coil. Then, with each change in coupling the trans- 
mitter should be turned on to note whether any improvement 
in output has taken place. This should continue until maxi- 
mum deflection is again noticed in the antenna meter. The 
maximum antenna current floes not necessarily mean that you 
are getting the best note or the finest modulation. This can 
easily be tested, however, by operating a shielded receiver at 
some small distance from the transmitter and varying the 
coupling of the antenna coil until the note is cleanest when 
using CW and the modulation best when using voice. In order 
to test the microphone. plug the microphone in its jack and 
turn the microphone gain control (Continued on page 1154) 

Fig. 12. To the right are given the 
drilling details necessary to the 
preparation of the various bakelite 
parts used in the transmitter. A 
and B show the two terminal 
strips, while C shows the oscillator 

platform strip 
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Gin we Tolerate HUM 
in Á. C. Operated Receivers? 

The Answer Is Most Emphatically NO ! 

One of the Greatest Problems Faced by the Serviceman Is the 
Locating and Eliminating of Hum. It Is Surprisingly Easy to 
Solve by a Number of Simple Hum- Measuring Systems. The 
Ears, Which, in the End, Must Be Satisfied, Offer One Satis- 
factory Means, While for the Laboratory Man There Are 
Vacuum Tube Voltmeters and Other Measuring Devices 

By Benjamin F. Miessner 

THE unaided ear, while a good comparison device, is quite 
unreliable as a means for judging hum, mainly because 
it provides no accurate indication or memory for ampli- 
tude, and yet in the end the ear is the sole judge of what 

constitutes a satisfactorily low hum level in a.c. operated radio 
receivers. 

The audibility meter 
used with head phones 
is better, but those of 
you who have used this 
method will agree. I 
think, that it is any- 
thing but reliable or 
accurate. 

It may be suggested 
that the unaided ear is 
a satisfactory means of 
measurement. if the 
distance between listen- 
er and speaker be in- 
creased to the point where the 
sound is just over the audibility 
threshold, and this distance it- 
self. or squared, be used as 
the intensity factor of the sound. 
In the first place, such a method 
requires either an absolutely 
quiet location, or one with a 

small and constant amount of 
sound disturbance of uniform 
character or quality. In the sec- 
ond place, a location completely 
free from reflections must be 
used, as these set up stationary 
wave systems which hopelessly 
destroy the use of distance as 
the measure of intensity. Furth- 
ermore, because of the fact that 
all present speakers have great 
variations with respect to direc- 
tional sound distribution from 
the theoretical point source, de- 
manded by the classical inverse square law, further difficulties 
are noted. It is evident therefore that this method is beset 
by a great many difficulties. While the head -phone and 
audibility meter method eliminates reflections, external noise 
largely, and directional effects too, there are few who can 
get consistent results with it. 

Microphone measuring apparatus will measure the amplitude 

of the air waves produced by the hum radiated from the loud 
speaker, but, as we know. the ear responds to an energy factor 
proportional to the product of amplitude squared and fre- 
quency squared. Since the hum is usually a complex tone, 
the microphone method provides no satisfactory indication of 

the normal ear re- 
sponse to the sounds 
which it measures. in- 
asmuch as the fre- 
quency factor is not 
accounted for in its 
measurement. 

For the same reason 
a hum voltage measure- 
ment across the loud- 
speaker terminals is not 
reliable. Here, in ad- 
dition to the preceding 
difficulty, we have an- 
other in the fact that 

no speakers produce sounds over 
the complete hum frequency 
range, whose amplitude bears a 
fixed ratio to the amplitude of 
the voltage across them. This 
of course, could be overcome if 
the frequency characteristic of a 
given speaker were known. With 
the hum voltage readings prop- 
erly corrected by this speaker 
characteristic, we would arrive 
at a measurement equivalent to 
that of the microphone method, 
but of course, subject to the dif- 
ficulties of the latter previous- 
ly described. I have used this 
voltage measurement method to 
a considerable extent because of 
its simplicity. and I find it gen- 
erally in use where any instru- 
mental method is used at all. for 
with very good speakers the 

voltage readings follow, with fair agreement, the judgment 
of the ear as to loudness. However, with some speakers. a 
given adjustment, say, of a filament potentiometer. will indi- 
cate more hum on the meter. and less hum by the ear. This 
is usually due to deficient low tone reproduction in this 
speaker. When this method is used. therefore. the results 
must be weighted by the pitch and audible intensity of the hum. 

The tol photograph illustrates the elements of a well - 
designed a.c.-operated receiver. There is the r.f. tuner 
at the left, the audio channel with power supply in the 
center and the dynamic speaker at the right. The lower 
photograph shows some of the odd -sized filter condenser 
blocks, voltage divider resistors and filter chokes of 
dubious quality which have the disturbing habit of intro- 
ducing hum in a receiver when not properly selected or 

used 
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Another method is to substitute for the loud speaker a 
complex circuit to which the measuring vacuum tube voltmeter 
is connected and which will so regulate the amplitudes of the 
various hum frequencies in a complex hum current, that the 
meter reading will be corrected automatically for the frequency 
response characteristics of speaker and ear. This corrected 
reading will provide a fairly true indication of the audible hum 
which that voltage would produce with a given speaker and 
normal ears. This, it appears. should be a rather good method. 

Many Called -Few Chosen 
Another method is to interpose a tunable circuit between the 

voltmeter and the speaker terminals, so that the voltage at each 
particular frequency from 60 to say its 20th harmonic, or 1200 
cycles, may be measured. These separate measurements may 
then be weighed in accord- 
ance with the combined fre- 
quency characteristic of 
speaker and car. and then 
added together to obtain a 
measure of the audible in- 
tensity produced by these 
voltages when acting on the 
car through the transforming 
action of the speaker. 

Another method of a sim- 
ilar nature is to make an 
oscillogram of the hum cur- 
rent, and by mathematical, 
graphical, or mechanical an- 
alysis, determine the frequen- 
cies and corresponding ampli- 
tudes of the various compo- 
nents. These may then be 
properly weighed and added 
together as above described. 
for obtaining the audible hum 
producing intensity. 

These two last methods are 
quite evidently too laborious 
for ordinary use, although 
giving prospect of reason- 
able accuracy. 

There is still another meth- 
od which appears to hold 
considerable promise. This 
was used by the writer in 
1916 for making measure- 
ments of airplane noises while 
engaged by the Navy De- 
partment as Expert Radio 
Aide for Aviation at Pensa- 

The voltage across the receiver, as indicated by the poten- 
tiometer or as measured directly, will then indicate the hum 
amplitude. This method is especially good because, in the last 
analysis, the ratio between signal and hum amplitudes in the 
receiver is of most importance, much as the static and signal 
levels are with static interference. If the measuring signal 
frequency lies in the neighborhood of the mean frequency of 
the program current, for example, 500 to 1,000 cycles, a very 
simple, easily operated, and satisfactorily accurate hum meas- 
urement method is available. 

One experienced in hum problems can, usually with the un- 
aided ear and a few tests, made without disturbing the circuit 
connections of the receiver, determine the cause of its hum. 
Sometimes a mere listening test will disclose which of the 
three types of hum is predominant. 

Mr. Miessner Points Out That to Identify 
and Measure Rec eitler Hun: . . . 

I In the detection of hum by ear, a location completely 
free from reflections must be used, as these set up sta- 
tionary wave systems which hopelessly destroy the use 
of distance as the measure of intensity. Furthermore. 
because of the fact that all present speakers have great 
variations with respect to directional sound distribution 
from the theoretical point source, demanded by the 
classical inverse square law, further difficulties are noted. 

9One experienced in hum problems can, usually with the 
unaided ear and a few tests. made without disturbing 
the circuit connections of the receiver. determine the 
cause of its hum. Sometimes a mere listening test will 
disclose which of the three types of hum is predominant. 

11f the grid input to the first audio tube be shorted, any 
induction hum entering the second audio transformer. 
as well as any hum caused by the first audio tube or 
its grid or plate supply or its filament potentiometer. 
if any there be, will appear added to those already noted 
in the other tests. 

Qit may he noted, however, that in some receivers the 
hum decreases instead of increases as these steps in 
this test are taken. This is due to what I have termed 
"inter -stage bucking." caused by the neutralization of 
one hum by another. 

cola. Florida. In this work 
I used a pair of radio head- 
phones into which a 500 cycle 
signal current of known variable audibility could be sent. It 
was found that the signal current required in the telephones 
for audibility through the airplane noises was a very good 
measure of the noises themselves. It also served to indicate 
just what signal amplitude was necessary for satisfactory re- 
ception of signais through those noises under different con- 
ditions of flight. 

I found that the signal audibility threshold, which was raised 
sometimes several hundred times the normal threshold value 
by the airplane noises. was much more sharply defined than 
when no external noises were present. so that more consistent 
and reliable measurements could be made. This method could 
very easily be adapted to hum measurements in radio sets. To 
do this an audio oscillator of some type of known voltage 
output together with a potentiometer and watch -case receiver 
are necessary. The oscillator. say a 1.000 cycle device of 
the type manufactured by the General Radio Company, which 
is itself rendered inaudible by suitable sound shielding, has its 
output connected across the ends of the potentiometer. the out- 
put of which is connected to the watch -case receiver. The re- 
ceiver is mounted as near the humming speaker as possible. 
The potentiometer is then adjusted until the oscillator signal is 
just audible through the hum of the speaker. If the observer 
listens at a distanç of about one foot while sound reflecting 
surfaces are kept at a distance large compared to this, standing 
waves due to reflections need cause no difficulty. 

Sherlocking Hun: 
While the audible character 

of these hums cannot be de- 
scribed accurately, I believe 
anyone with normal ears can 
distinguish the low tone with 
a peculiar singing note added 
due to a wrongly adjusted 
potentiometer or to magnetic 
induction from the power 
transformer. In receivers 
with poor low tone amplifiers, 
only the peculiar singing 
sound, like the singing of 
telephone wires, may be 
heard; this is produced by 
higher harmonics of the 60 
cycle current. 

The smooth, sonorous, 120 
cycle hum, due to insufficient 
current filtration, such as a 
baritone voice might emit in 
speaking the word hum is 
also easily identified. 

While not so often noticed. 
the "buzzy" type of hum is 
easily recognized too, as orig- 
inating in noisy detector 
tubes. of which it seems there 
are a great many, or to elec- 
trostatic induction from the 
rectifier and filter input ele- 
ments. If you have ever had 
a wasp or bee buzzing at your 
car you will have no difficulty 
in identifying this one. 

In addition to these unaided 
ear tests a few circuit changes 
made externally with a short 

piece of wire are very helpful. For example, if the speaker or 
its input transformer be short -circuited, any hum set up in 
the speaker itself will remain alone; if the grid input to the 
second audio tube or tubes be shorted without disturbing the 
"C.' bias, the addition of any hum by the output transformer. 
the second audio tubes, the current supply to grids or plates 
thereof, or off -set filament return, will appear, added to any 
hum already shown as caused by the loud speaker. If the grid 
input to the first audio tube be shorted, any induction hum 
entering the second audio transformer, as well as any hum 
caused by the first audio tube or its grid or plate supply or 
its filament potentiometer, if any there be, will appear added 
to those already noted in the other tests. 

When this short- circuit is removed. the added hum clue to 
the first audio transformer induction, detector tube or detector 
tube plate current. detector potentiometer, static induction to 
first audio grid. detector plate. or detector grid, will be added, 
and thus the entire audio hum of the receiver will be built up 
step by step. It may be noted. however, that in some receivers. 
the hum decreases instead of increases, as these steps in this 
test are taken. This is due to what I have termed "inter -stage 
bucking." caused by the neutralization of one hum by another. 
This will be discussed more at length later. 

Now, if the detector grid leak be shorted, any static induction 
picked up by the grid side of this leak will be eliminated. and 
its effect on over -all hum noted. (Continued on page 1141) 
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To Bring YOU 
The Thrills °f Short- 

HERE are some of the short -wave transmit- 
ters and receivers, complete and in kit 

form, which you may use in listening to foreign 
stations. In America you can be a radio neigh- 
bor of Argentines, the Portuguese, the Arme- 
nians and the Greeks. Whereas, if you live 
abroad and are not enthusiastic about your local 
broadcasting, you may have the United States 
programs literally at your finger tips. The 
transmitters and receivers illustrated on these 
pages incorporate the very latest of design fea- 
tures, such as single tuning control, complete 
a.c. operation, portability and flexibility of 
wavelength range. Most of the receivers in- 
clude a stage of tuned radio -frequency ampli- 
fication employing the screen -grid tube. 

Two views of the Short -Wave and Television Laboratory's one 
dial a.c. operated short -wave receiver are shown above. The 
receiver has two tuned circuits, one a tuned radio- frequency 
stage employing a -24 a.c. screen -grid tube, the other a detector 
stage employing a -27 heater type a.c. operated tube. Plug -in 
coils, of course, are employed so as to enable the operator to 
change from one wave -band to another. The receiver proper is 
chassis -constructed allowing placement of bypass condensers, 
resistors, etc., underneath the chassis, while only the tuning 
elemenis and tubes are located above. To the rear of the 
chassis, as shown, is located the power supply unit. Special 
precautions have been taken in the construction of this unit 
to reduce the hum to a minimum by the use of husky chokes 

and electrolytic mershon condensers 

One of the most popular short -wave receiver kits, placed on 
the market by Wireless Egert Engineering, Inc., is their S -W 
Four. This receiver, built in three sections as shown above, 
employs one stage of tuned radio -frequency amplification, a re- 
generative detector and two stages of transformer- coupled audio - 
frequency amplification. The radio -frequency amplifier stage 
utilizes a d.c. screen -grid tube thereby obtaining a high order 

radio -frequency amplification 

The two photographs im- 
mediately to the right 
and left illustrate a 50- 
watt short -wave trans- 
mitter unit, manufactured 
by the Radio Engineer- 
ing Laboratories, Inc., 
especially designed for 
aircraft use. The wave- 
length range of this trans- 
mitter is from 45 to 95 
meters. The circuit of the 
transmitter employs a 
standard master oscilla- 
tor which may be either 
crystal -controlled or self - 

excited 
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The National Company, Inc., 
has both an a.c. and d.c. short - 
wave receiver kit, known as 

the Thrill Box. This receiver 
employs an untuned stage of 
radio- frequency amplification 
utilizing a screen -grid tube and 
a resistance controlled regener- 
ative detector. In addition to 
the two tuned stages there are 
two stages of transformer - 
coupled audio -frequency ampli- 

fication 

Another short-wave kit job, the Pilot A.C. Super Wasp, is also 
available for home assembly. Its manufacturer is the Pilot 
Radio and Tube Corporation. The receiver employs one tuned 
stage of screen -grid radio -frequency amplification. a regener- 
ative detector and two stages of audio -frequency amplification. 
The two tuned stages are completely shielded, each one being 

housed in its own metal shield can 

An inside view of the 
DeForest short -wave 
receiver is shown 
above. Four tubes are 
employed. They are: 
-22. -01A and two -12A 
tubes. Tie over -all di- 
mensio is of the receiv- 
er are: 8 inches long, 6 
inches high and 5 inches 

deep 

Another product of the Radio Engineering 
Laboratories, Inc., is their low- powered com- 
bination transmitter and receiver. A rear 
view of this apparatus is shown above. In 
the upper compartment is shown the trans- 
mitter which employs a type -10 tube in a 
conventional self -excited circuit. It is modu- 
lated either by another -10 or by a -50 modu- 
lator tube. Either phone or code transmis- 
sion is permissible with this transmitter. The 
receiver of this combination, shown in the 
lower compartment, employs two tubes, one 
as the conventional detector circuit and the 
other as a first -stage audio -frequency amplifier 

The DeForest short -wave receiver, shown 
above, covers a range of from 20 to 200 
meters. As indicated, the coil unit plugs 
into a receptacle mounted or the top of the 
cabinet. Tuning is obtained by the single 

dial 

Here is the outside or panel view of the 
Radio Engineering Laboratories, Inc., com- 
bination short -wave transmitter- receiver. 
Only one tuning control is required for the 
transmitter while for the receiver the reg- 
ular tuning and regeneration controls are 

provided 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADIO NEWS FOR JUNE, 1930 

Applying 
the Supersonic Principle 

to Short -Wave Reception 
The First of a Series of Three Articles Dealing with the Theory of 
Operation, Application and Construction of a Receiver Particularly 
Adapted to Short - Waves, Embracing a New System of Reception, 

Which Has Been Used so Successfully in the Broadcast Band 

SHORT waves are the chief topic of 
conversation among those who still 
have the spirit of adventure in radio. 
Fortunately, there are enough of these short -wave enthu- 

siasts to have made even those outside the group conscious of 
their existence. But unfortunately, the vehicles for this ad- 
venturing, in the form of short -wave receivers. have not kept 
in step with the increasing membership. 

When short waves first appeared, experimenters went into a 
huddle and came forth with grave faces. They thought no 
receiver could really be designed that would be very effective 
for this work. They were merely being kidded by the same 
bogey that follows all new things. 

It was soon found that the simple three- circuit regenerative 
tuner used in broadcast work would do very nicely for short 
waves. To be true, the handling of such a receiver requires 
that one be a radio gymnast. This.being achieved, the design- 
ers looked back into their broadcast notes, saw the Browning - 
Drake circuit and tried it on short waves. It, too, worked, 
and the most successful short -wave receivers up to this time 
have been those built on that basis, a stage of tuned r.f. feeding 
into a regenerative detector. 

If the operator thought that the old regenerative set was 
tricky to handle in the early broadcast days, he should try 
some of the new short -wave jobs. To be sure. for receiving 
code they are fine, but when it comes to getting voice and 
music, that is another question. We all know what excessive 
regeneration will do to quality. Well, it does just the same 
thing at short waves, and the unfortunate thing about these 
short -wave receivers is that to get good results usually de- 
mands excessive regeneration. Add to this sharp tuning, too 

By Volney Hurd* 

"Radio Editor, Christian Scinme 3fonitor. 

sharp for comfort, and you have some idea 
of the usual short -wave reception problems. 

A long time ago the writer decided that 
something better than these existing arrangements would have 
to be developed before he would enthuse over short -wave work. 
At the time he had worked out a satisfactory broadcast re- 
ceiver known as the Supersonic. This receiver gave good tone 
quality, high amplification and selectivity with relatively few 
parts. It was very simple unit, based on the idea that ampli- 
fication could be obtained at the broadcast frequencies which 
was quite high and that by using a slightly different incoming 
wave to that sent through the amplifier. good selectivity could 
be obtained without sacrificing tone quality. 

A similar idea is used in the superheterodyne, but this 
changes the incoming wave to a long wave usually in the neigh- 
borhood of 5.000 meters. This usually means a noisy amplifier, 
a bad cutting of sidebands, thereby spoiling quality and, while 
it promises high gain, most of the superhets fail to give it and 
they have always been temperamental creatures. Two -spot 
oscillator dial tuning was also one of their common faults. 

In the Supersonic we got one -spot tuning. Our amplifier 
was as quiet and capable of as good tone as a good r.f. ampli- 
fier and the cost was low. The set consisted of a regenerative 
first detector. an oscillator, one r.f. stage and a second regenera- 
tive detector followed by the usual audio channel. 

The widespread success of this set showed that amplification 
as frequencies in the broadcast band preceded by frequency 
changing tuning was a very workable idea. The name "Super- 
sonic" was applied to it. 

When the short -wave problem presented itself, thought went 
back to the Supersonic. It was thought that a short -wave 
receiver based on the same idea would be most effective. In 
fact, the idea offered many advantages. (Coned on page 1157) 
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This fundamental circuit will provide the reader with some idea of the arrangement of the oscillator and two detectors, 
of the Supersonic system of reception. In a following issue the final circuit with constants will he given 
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I.s Direct -coupled Amplification 
a New Audio System? 
Early Forms of Direct -Coupled Circuits, Dating Back to 1914, 
Were Unworkable and Impracticable. It Remained for Loftin 
and White to Produce the First Successful A.C. Operated Direct - 

Coupled Amplifier System 
VERY few, if any. out - 

standing inventions have 
their original inceptions 
in the mind of the ac- 

credited inventor. Take, for in- 
stance, the incandescent lamp. 
Mr. Edison receives credit for 
this invention, as well he should. 
However, this does not mean 
that Mr. Edison was the first 
one to think of such a source of 
light. As a matter of fact such a 
system was conceived twenty 
years before Mr. Edison's suc- 
cessful experiments. As others 
had tried and failed before, all 
the more credit is due to this 
scientist for his work. He suc- 
ceeded where others failed. 

Similarly, the Direct -Coupled Amplifier has its "past." Com. 
Loftin and Mr. White have succeeded in taking a circuit that 
has been a stumblingblock to a good many inventors and 
made the system "perk." It is 
entirely proper that the credit 
for such success should go to 
them, and in view of the inter- 
est that the circuit has created 
in the field of audio amplifica- 
tion it is felt that a review of 
the "prior art" will assist us to 
appreciate their work. 

It would be impossible to 
fully cover all the ways and 
means that have been tried, but 
to get at all a complete picture 
we must take into account the 
patents of Arnold and of Dr. 
Pierce. Let us refer to Figures 
1 and 2. These were taken from 
the Arnold patent, application 
for which was filed March 28, 
1914. We see in the first in- 
stance. a multi -stage direct -coupled amplifier, using a separate 
set of batteries in the plate circuit and in the grid circuit of 
each stage. Disregarding the negligible resistance of the C 
batteries in the grid circuits, we have a system where the 
plate of one tube is conductively 
coupled to the grid of the suc- 
ceeding tube. This, of course, 
constitutes direct coupling. Such 
a system was impossible to work 
for reasons that will be explained 
later, but assuming that it would 
work. it would require a good - 
sized room to contain all the 
batteries necessary to operate it. 
Figure 2 is practically the same, 
except that in this instance a 
common set of batteries is used 
to furnish a potential to the 
plates of the first two tubes, with 
a separate set for the last stage. 

F.ngineer, Loftin - White f.abora - 

By George E. Fleming* 

Fig. 1 -A direct -coupled amplifier circuit which harks 
back to the days of 1914! Mr. Fleming points out tha , 

although patented, the system was unworkable, prac- 
tically, due to an uncontrolled biasing and a "drift effect' 

which made the circuit quite unstable 

these circuits is 
grid of the first 
the drop across 

Now let us see why such a 
system is unworkable. It is seen 
that a common resistance is used 
in the plate circuit of one tube 
and in the grid circuit of the 
succeeding tube. In such a case 
the entire plate potential, less 
the drop in the resistance, would 
be applied to the grid of the next 
tube, unless the bucking battery 
were used in the grid circuit. 
This battery would of necessity 
have voltage enough to cancel 
the plate battery voltage, plus 
whatever grid bias was required. 
This would all be very well were 
it not for the fact that in such a 
circuit the drop across the resist- 
ance that is common to both 

not constant. When a signal is applied to the 
tube, its plate current rises, and consequently 

the resistance is greater. This upsets the bias 
on the grid of the next tube, 
usually sufficiently to throw the 
second tube off its .operating 
curve. Should the signal get 
past the second tube, the effect 
would be even greater in the 
next stage. Also, in a system 
of this nature, there was a 
"drift effect." That is to say, 
that if for any reason the cur- 
rent through any tube should 
change, there was no provision 
made to restore the state of 
equilibrium. Consequently, 
after it had been in operation for 
a moment or so, the various 
circuits would drift until the 
entire system was blocked and 
no signal could find its way 
through. 

Figure 3 shows an interesting departure. It is taken from 
the patent No. 1,112,655 issued to Dr. Pierce October 6. 1914. 
This circuit is interesting because it does not show any connec- 
tion, by resistance or otherwise, back to the low, or ground side 

of the circuit. Such a return. 
of course, is a necessity, and the 
only explanation of its lack lies 
in the fact that tubes of that 
vintage were sufficiently gassy 
to permit a return to ground 
through their gas content. 
Whether or not Dr. Pierce was 
aware of this, of course, the 
writer has no way of knowing. 
At least no mention of the 
phenomena was made in the 
patent application. Such a 
system was subject to exactly 
the same drawbacks. Neither 
system could possibly work sat- 
isfactorily as an amplifier. 

Fig. 2 -A circuit very sim 
except that a common set 
nish the plate potential t 

separate B block f 

ilar to that shown in 
of B batteries is used 

o the first two tubes 
or the last audio stage 

Fig. 1 

to fur 
with a 

Fig. 3 -A direct -coupled circuit patented by Dr. Pierce 
in October. 1914. It is interesting to note that no con- 
nection, resistance or otherwise. is made from the plate 
battery grid current back to the grounded or low poten- 
tial side of the circuit. Mr. Fleming points out that this 
circuit had the same drawbacks as those in Figs. 1 and 2 
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Little or no progress towards 
a successful solution had been 
made for several years. 
Some patents were issued 
showing various usages for the 
amplifier, assuming that it 
would work. The Bureau of 
Standards, it is understood, 
used such an amplifier, and in 
a measure overcame its defects 
by making the grid bias of the 
first tube manually variable. 
This accomplished its purpose 
just so long as an operator 
stood by and adjusted the con- 
trols to meet varying con- 
ditions. 

So such was the state of the 
art when Messrs. Loftin and White 
undertook the problem. They, of course, 
realized that if some means could be 
evolved whereby the grid bias of the first 
tube was automatically altered to meet 
varying conditions. the amplifier could be 
stabilized. There was no question about 
the need for an audio system that was 
capable of the excellent results as re- 
gards frequency characteristics, so the 
problem was attacked from this angle. 

After a year or more of tedious re- 
search, the first workable form of Di- 
rect Coupling was announced. (See Pro- 
ceedings of The Institute of Radio Engi- 
neers for February, 1928.) Figure 4 is an 
exact reprint of the diagram released at 
that time. It will be noticed that a 199 
tube is utilized to vary the bias of the 
first tube. Let us quote from the authors 
of the paper. "Vt4 is the commercial 
type 199 so connected that its filament 
current is the total plate current drain of 
the radio frequency and power tubes of a 
receiver, which current usually totals from 30 to 35 milliam- 
peres. Anything tending to make the plate current of the last 
tube rise will allow this filament to warm up to the electron 
emitting temperature to make the filament -plate conductive, 
resulting in placing the potential of B3 on the grid Vtl. This 
filament to plate resistance of Vt4 is continuously variable 
from infinity to a comparatively small value with a change in 
filament current of very few milliamperes and consequently will 
place just enough negative bias on the grid of Vt1 to compen- 
sate for the strong carrier currents that may be encountered in 
receive nearby or local stations." A glance at the curve. 
Figure 5, will make this clear. With 34 milliamperes through 
the filament of Vt4 the bias of Vtl will be 5 volts. With 37 
milliamperes the bias will be 15 volts. So we see that any 
force tending to make the tubes leave their operating curves 
will be immediately corrected by a counter force. 

Here we have for the first time a direct -coupled amplifier 
that is actually practical. However, the inventors were not 
content to rest at this point. Electric receivers had made their 
appearance on the market and it was realized that to find 
definite usage the system must be adapted 
for use on commercially available electric 
current. To get any appreciable gain, high 
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Fig. 4-A circuit diagram of the first workable form 
of direct- coupled amplifier described in the proceed- 
ings of the Institute of Radio Engineers for February, 

1928 

20 

1s 

W 
10 

FIG.5 

31 32 33 ' 34 35 36 37 
If 

Fig. 5-In the circuit of Fig. 4 it will 
be noticed that a -99 type tube, Vt4, 
is used to vary the bias of the first 
tube of the amplifier system. As 
shown in the curve above, change 
in the filament current, If, which 
varies in accordance with changes of 
current of the plate circuit of the 
tube, Vt3, causes a varying change in 
grid bias, Eg, sufficient to compen- 
sate for any tendency which strong 
received carrier current may have to 
make the tubes roam away from their 

operation points 
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mu tubes were necessary or the 
number of stages used must be 
high. No high mu AC tubes 
were available so their atten- 
tion was turned in this direc- 
tion. A great deal of research 
was required in this connection. 
for with high mu tubes the 
slightest ripple current from 
the filament was amplified tre- 
mendously. Some very inter- 
esting tubes were evolved using 
as low as one -fourth of a volt 
on the filament with currents 
in the order of several am- 
peres. The thermal inertia of 
such filaments was great 
enough to permit high mus 

without abnormal hum. Indirectly 
heated cathode tubes were also designed 
that operated satisfactorily. Just as this 
problem had been solved. however. the 
AC screen grid tube made its appearance 
on the market. Here was a tube that was 
ideally suited to the purpose, and it was 
immediately adopted. 

The system of compensation described. 
it was decided, was unsuitable for prac- 
tice simply because even a 199 tube costs 
money and adds another tube to the 
system that contributes nothing to the 
amplifying qualities. So research was 
again directed toward simpler forms of 
compensation. It would be impossible . 

here to lead the reader through all the 
complex experiments that were conducted. 
Several entirely satisfactory methods were 
evolved, one of which is shown in Figure 
6. We see here a simple incandescent 
lamp used as the stabilizing means. An 
ordinary lamp filament varies its resistance 
in proportion to the current flowing 

through it. A lamp thus used varied the C bias on the first 
tube directly in proportion to the current flowing through the 
lamp. If the power tube showed any inclination to vary its 
plate current such changes were immediately reflected in the 
grid bias of the first tube and immediately corrected. A point 
was chosen where the thermal lag of the lamp was such that no 
correction took place unless an effect arose lasting an appreci- 
able length of time, so even the lowest audio frequencies were 
not affected by this system. This worked out in an entirely 
satisfactory manner and has only the minor objection of re- 
quiring a small lamp bulb in the system. 

Various bridge systems were tried with good success and 
experiments i» this line led to the use of the cathode resistor 
method finally decided upon as most satisfactory for all around 
usage. 

Figure 7 is a complete diagram of the present day amplifier. 
This diagram is doubtless familiar to us all through its publica- 
tion in RADIO NEWS. The resistor, designated "Rk," is used in 
the cathode circuit of the first tube as a bias resistor. Any tube 
will have a tendency to increase its plate current when a signal 

is introduced on the grid. As the plate 
current flows through the resistor "Rk" the 
drop across this (Continued on page 1157 

Fig. 6- Because a -99 costs 
money, some less expensive 
methods of compensation than 
shown in Figs. S and 6 were 
tried. One satisfactory method 
employed an ordinary incan- 
descent lamp used as the sta- 

bilizer 

Fig. 7 -The complete circuit dia- 
gram of a present -day Loftin - 
White amplifier. Rk is the 
biasing resistor and Chb the 
hum balancing condenser. Cir- 
cuit constants for several types 
of Loftin -White amplifiers have 
appeared in past issues of 
RADIO NEWS, beginning in the 

January, 1930, number 
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Radio's Husky Offspring 

The Talking Movies 

Fox Movietone variable density 
sound -on -film 

In the United States there 
are 22,624 motion picture the- 
atres, of which 6,929 were 
wired for sound up to Decem- 
ber 15, 1929. Between 50,000 
and 60.000 projectionists were 
employed before the addition 
of sot-old. Double that nutn- 
b "r will be required when all 
the theatres are wired. 

JUST about a decade ago 
people were asking one 
another, "What is this 
radio music everyone is 

Ialking about ?" Today these 
same people are taking as a 
matter of course one of radio's 
offsprings -the talking motion 
pictures. 

When the "talkies" were 
first introduced by Warner 
Brothers on Broadway in 1926 
John Barrymore playing in Don 

Juan was as different from his 
Latest talkie, General Crack, as 
your old blooper of the vintage 
of '21 was from the screen - 
grid set you finished building 
last week. True, the voices 
and music were in synchronism 
-sometimes -but the repro- 
duction! There was some- 
thing to be wondered at -and 
apparently avoided wherever 
possible. 

But times change and much 
water has flowed under the 
"Bridge of Sighs "(the directors' 
-sic!) since the days of Don 
Juan. Yesterday is just his- 
tory in the eves of the hard- 
working "sound man" and directors. Today they learn some- 
thing brand new and tomorrow they will try this new one on 
the public. However, even though the talking motion picture 
has been with us for a comparatively short space of time. 
people all over the world like them better than the "silents." 

While Not at All a New Discov- 
ery, Talking Pictures Were Not 
Successful Commercially Until 
Adequate Sound -Amplifying Sys- 
tems and Suitable Synchronizing 
Methods, as Developed in the 

Radio Field, Were Utilized 

By Fred A. Jewell* 
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BECAUSE of the fact that the motion picture industry 
has been forced to apply the fundamental principles of 
audio -frequency amplification to a solution of its par- 

ticular problems. a new field of service opens up to radio- 
trained men who are skillful in the ways of sound ampli- 
fication. 

To keep pace with the demand for good talkies has not 
been the simplest of jobs. Well- meaning radio men who 
have migrated to this new work have felt keenly the need for 
authoritative information on the subject. 

The acoustical properties of theatres (the photo above illus- 
trates a theatre interior treated to obtain suitable sound - 

absorbing conditions). the particular vagaries of different sys- 
tems of sound -with -film and synchronization difficulties are 
all allied subjects which call for an authentic, well- prepared 
compilation of data. Mr. Jewell is qualified to present this 
information. In his first article he merely gives the historical 
background of this new art. Future articles of the series will 
deal in detail with the various sound systems now in use. 

General Manager, Projectionist Sound tnvtitute. 

RCA Photophone variable area 
sound -on -film 

Proof? Just watch the crowds 
that go to see and hear them. 
Know any other good reason? 
We don't. 

Historical Background 

The first important commer- 
cial step in the sound field was 
the attempt made by Thomas 
A. Edison over twenty-five 
years ago. At that time the 
"flickers," which was what the 
public had dubbed Edison's 
pictures, were bad enough, but 
when sound was added, coming 
from a tinny phonograph 
placed behind the screen and 
out of step with the picture 
most of the time, the public 
would have none of it, except 
as a novelty. 

Edison's major problems 
were: first, that of maintain- 
ing a constant speed. You all 
know how a phonograph sounds 
when it starts to run down. It 
is absolutely necessary in the 
reproduction of sound to main- 
tain a speed that is as nearly 
constant as possible. Twenty 
years ago the projectors were 
driven by a crank manually 
operated by the projectionist. 
and it was practically impos- 
sible to turn a crank with any 
degree of constant speed. 

The second problem was 
that of synchronizing the pro- 
jectors with the phonograph. 
As the phonographs had to be 
located behind the screen and 

the picture projector in the booth, the distance between them 
presented a problem in mechanics that was never successfully 
overcome. It was realized that the only successful method 
for synchronization was to have the driving mechanism for 
both the projector and the record, on which is recorded the 
sound. in the booth. Then. of course, the problem of getting 
the sound back of the screen so that both sound and picture 
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The Stanaphone, a sound -on- 
disk turntable affair coupled to 
a portable 35 mm. projector by 
a flexible shaft. The phono- 
graph pick -up passes the vary- 
ing electrical currents, pro- 

duced by the recording, 
to a suitable amplifier 

for reproduction 
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periments of Alexander Graham Bell on the photoelectric 
effect of the selenium cell back in 1880. In 1923 Dr. 
De Forest introduced his system of talking motion pic- 
tures, which he called "Phonofilm." This system used a 
sound track on the film on which the condensations and 
rarefactions of the sound waves were photographed with 
varying density and constant width. However, Dr. De 

Forest was handicapped by the jnade- 
quate methods of amplification. 

In August, 1926. the Warner Brothers 
introduced the "Vitaphone" system of 
synchronized sound -on -disk and film, 
and the film mentioned in the first part 
of this article can be said to be the first 
really successful showing of synchro- 
nized sound and motion pictures. In 
1927 Fox -Case introduced the "Movie - 
tone." This is also the same type of 
recording as that developed by Dr. De 
Forest. RCA Photophone is also a 
sound -on -film system but different from 

Dr. De Forest's method, in that the sound recorded on the 
track has a constant density and varying width. 

The majority of the installations in the theatres today are 
equipped to reproduce both of the two methods, i.e., sound - 
on -film or sound -on -disk. Generally there are two complete 
projectors in a booth and while one is being run on sound -on- 
film, for instance, the other can be prepared to follow imme- 
diately with the other system. The photoelectric -cell system 
is incorporated in a housing located immediately under the 
lenses focusing the picture on the screen. The turntable, with 
its electrical pick -up, is located on the other side of the pro- 
jector. 

would come from one point. arose and had to be considered. 
The third obstacle was to get faithful reproduction of the 

speech and music recorded out to the audience. It is entirely 
unnecessary to hold forth here on the type and quality of 
music and speech that was recorded a few years ago. You all 
know it was very, very poor. 

Even though Edison was far from successful in his first 
attempts at synchronizing sound and motion pictures, in 1883 
he discovered what was the forerunner of the vacuum -tube 
amplifier, and without this marvelous device sound pictures, 
such as we know them today. would be impossible. 

In 1904 the English physicist, J. A. Flemming. found that a 
vacuum tube of two elements could be used for the rectifica- 
tion of high- frequency currents. and a little later Dr. Lee De 
Forest. by introducing the grid between the filament and 
plate of Flemming's "valve." brought the "heart of the 
amplifier" to a state of perfection. The work that labo- 
ratory experimenters have done in connection with radio in 
the field of audio -frequency amplification has made pos- 
sible the talking motion pic- 
ture as we know it today. Elec- 
tricity has been applied to the 
recording and reproduction of 
"canned" music, and in the 
booth of the sound -equipped 
theater the radio experimenter 
will find apparatus with which 
he is quite familiar. 

How Electricity Aided 

It is due entirely to the appli- 
cation of electricity that the 
problems of early days have 
been overcome. In those sys- 
tems employing the phonograph 
record it is now possible by the 
use of a synchronous motor to 
maintain a speed of the turntable 
that is constant for all practical 
purposes. The speed of the 
turntable can be so adjusted 
that it will run in perfect syn- 
chronism with the film. Of 
course. the synchronous motor, 
in driving the mechanism of the 
projector so that the film travels 
through at the rate of ninety 
feet per minute. is turning en- 
tirely too fast for the turntable, 
which rotates at a speed of 
33 1/3 revolutions per minute. 
This is equalized by a very in- 
tricate set of reduction gears 
and an ingenious mechanical 
governor for maintaining con- 
stant speed. 

The second method of repro- 
ducing sound in synchronism with 
film had as a forerunner the ex- 

Old Alan Acoustics Steps In 

These problems, which we have mentioned above and that 
were overcome by laboratory workers, in turn made new prob- 
lems for the exhibitors. Theatres that were built especally 
for the showing of moving pictures were found to be almost 

totally unfit for the exhibiting 
of motion pictures with sound. 
The acoustical properties of 
moving- picture theatres had not 
been considered at all when they 
were built and the result was 
that in some of them patrons in 
different parts of these houses 
could not hear what was being 
sent to them from the loud 
speakers. In some cases it was 
just that in so many words - 
they could not hear; in other 
cases reverberation and echoes 
mutilated the waves to such an 
extent that the sound which re- 
sulted was totally unrecogniz- 
able. 

Acoustical engineers then 
came to the fore and by skilful 
application of different materials 
to the walls and ceilings of the 
theatres reduced these troubles 
to a minimum, and in the 
theatres that are now being 
built as much consideration is 
being given to the acoustical end 
as was formerly given to the 
visual. 

The following articles of this 
series will cover the different 
methods of sound projection and 
the various ways of eliminating 
acoustical troubles in theatres. 
As we said before. the science of 
sound projection is changing 
daily; what we set forth as being 
the latest today may be. per- 
haps. discarded tomorrow, but 
the fundamental principles in- 
volved (Contn.ueaon page 1155) 

For home talkies. This turntable is provided with a 
flexible shaft which is connected directly to the driv- 
ing shaft of the projector, thus obtaining synchronism. 
A volume control and terminals for amplifier and pick- 

up are provided 
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The author at the dials of his AC 
Super Wasp receiver 
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The World 
at Your 

i ng e rt ¡p s 

'THERE'S a little more to bringing in those elusive 
foreign short- wave broadcasters than merely sit- 

ting down to your receiver, flipping the filament 
.switch and carelessly twiddling the dials. Yet, many 
a broadcast listener has been led to believe that it's 
just as easy as listening to a. local program. Not 
only must the operator of a short -wave receiver ex- 
ercise greater care in tuning in to a distant station, 
but he must use his judgment as to when to listen. 
All the tuning on earth won't bring in a station if 
it doesn't happen to be on the air. Matters become 
more complicated in this respect because of the 

LTHOUGH the reception of foreign short -wave broad- 
casting stations is no longer an unusual experience for 
thousands of radio fans, there are still many owners 
of short -wave receivers who have never heard any- 

thing outside of the United States or Canada. Their disap- 
pointing failures can be explained usually by either or both of 
two reasons: they do not exercise enough patience in tuning 
their sets, or they do not know when and where to listen. 

From his contacts with several thousand purchasers of a 
popular short -wave receiver kit, the writer would say that 
nontechnical people have been somewhat oversold on the idea 
that foreign reception is merely a matter of flipping a switch. 
It isn't at all. Troublesome hand- capacity effects have been 
pretty well eliminated, but you still have to hang a bit tensely 
over the dials and wait for the signals to fade in to an under- 
standable level. The advent of short -wave broadcasting (as 
distinctly distinguished from "ham" radio telegraphy) has 
revived the fine art of dial twisting. and unless the set owner 
masters it he will never know the thrill of hearing VK2ME 
in Sydney, or RA97 in Siberia, or that German jawbreaker at 
Koenigswusterhausen. 

The Fine Art of Tuning 

The most important dial or knob is the one that controls the 
regenerative action of the detector. This is true for all types 
and makes of short -wave receivers, as they all use a regenera- 
tive detector, with and without tuned or untuned r.f. amplifica- 
tion and with one, two or three stages of variously coupled a.f. 
amplification. Regardless of how. good the rest of the receiver 
is. a crank regeneration control will prevent you from hearing 
anything other than possibly WSXK, W2XAF and W2XE. 

with a 
Short -Wave 

Receiver 
By Robert Hertzberg 

ferente of time between the location of the receiver 
and the transmitter. There's no doubt about it, a 
fellow's got to use his head when tuning in on the 
short waves. 

To aid you in getting the most front your 
short -wave receiver, Mr. Hertzberg, who speaks with 
an authority born of long experience, tells you how 
to tune and when to tune your receiver. The list 
of short -wave broadcasters on the following pages 
is the most authoritative and latest which it has 
been possible to compile. 

Smooth regeneration is not so difficult to obtain. First of 
all, do not expect to leave the detector plate voltage fixed for 
a wide range of wavelengths. Provide the detector "B" plus 
lead with a 100.000 ohm potentiometer, and adjust it so that 
with any one plug -in coil (or pair of coils, in a tuned r.f. out- 
fit). and with the tuning condenser all the way in. the set just 
slides into oscillation when the plates of the regeneration con- 
denser are completely meshed. 

If a marked reduction in plate voltage still leaves the control 
of regeneration very short and abrupt. there are too many turns 
on the tickler. or the particular detector tube is simply rotten. 
The grid leak isn't at all as critical as some writers would 
have. you think: 3 megohms with a .0001 mfd. condenser is 
just about right for most -01 A's, -00ä's, and -27's. 

The actual tuning process, once you have tamed down the 
regeneration, is quite simple. Simply keep the detector in a 
continual state of oscillation by rocking the regeneration dial 
hack and forth as you turn the tuning dial a fraction of a degree 
at a time. When you encounter a carrier wave you will hear a 
tell -tale whistle. If the signal is fairly strong. you can back 
down the regeneration until the whistle disappears: if the signal 
is rather weak, it is best to "zero- beat" it. This is the process 
of keeping the circuit in oscillation, but tuning it so that the 
frequency of the local oscillations is exactly the same as that of 
the incoming carrier wave. Under this condition no whistle is 
generated, there being no heterodyne action. and the voice or 
music can be distinguished. The signals will sound rather 
"mushy" if they are zero- beated, but at least they will be 
recognizable. Sometimes, after a station is brought in by the 
zero -beat method, its strength may increase so much that 
the detector can be thrown out of oscillation: the signals will 
then clear up considerably. (Continued on page 1139) 
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r- 
S -W Broadcasting Stations of the World j 

(By Wavelengths)t 

Meters Call Location Operating Time* Meters Call 

12.2 FZV Madagascar 
13.4 FZT Madagascar 
14.0 LSH Buenos Aires, Argentina 
14.5 PMB Bandoeng, Java 
14.6 DIV Nauen, Germany 
14.83 DGW Nauen, Germany 
15.02 DIH Nauen, Germany 
15.03 LSG Buenos Aires. Argentina 
15.1 SPU Rio de Janeiro, Brazil 
15.04 DIH Nauen, Germany 
15.29 DFA Nauen, Germany 
15.4 FZV Madagascar 
15.42 FW3 Paris, France 
15.43 ZTM St. Assise. France 
15.43 FW3 St. Assise, France 
15.5 Nancy, France 
15.55 St. Assise, France . 

15.68 PCO Kootwijk. Holland 
15.74 PLE Bandoeng, Java 
15.9 XDA Mexico City. Mexico 
15.94 PLE Bandoeng, Java 
16.01 GBJ Rugby. England 
16.11 GBU Rugby, England 
16.12 PDM Kootwijk. Holland 
16.3 PCK Kootwijk, Holland 
16.38 GBS Rugby, England 
16.4 FZS Saigon, Indo -China 
16.5 CGA Drummondville, Canada 
16.54 GBW Rugby England 
16.57 GBK Bodmin, England 
16.60 PCS Kootwijk, Holland 
16.7 FZU Madagascar 
16.8 PLF Bandoeng. Java 
16.82 PCV Kootwijk. Holland 
16.88 PHI Amsterdam. Holland 

Daily 14.00 to 16.00 

Daily 14.0o to 16.0o 
Daily 23.00 to 4.00 
Daily 18.0o 

Daily 5.00 

Daily 14.00 to 17.00 

Tues. 53.40 to 15.40 
Irregular 
Irregular 

Daily 11.00 
Irregular 
Sun. 2.00 
Irregular 
Irregular 
Irregular 

8o K.W. 
Mon. 20.00 to 23.00 
Wed., Thurs. and Fri. 
19.00 to 23.00 

16.88 PHO Huizen, Holland Daily except Tues. 
12.00 to 14.00 

16.88 PLG Bandoeng. Java 
16.9 HSIPJ Bangkok. Siam Sun. 19.00 tO 21.30 

and I.00 to 3.00 
17.0 PLE Bandoeng. Java 
17.20 AGC Nauen. Germany 
17.7 PLF Bandoeng, Java Wed. 21.00 to 23.00 
18.07 PCI. Kootwijk. Holland 
18.3 G2GN S. S. Olympic Irregular 
18.56 GBX Rugby. England Irregular 
18.75 Saigon, Indo-China 
19.5 F8BZ Agen. France 
19.56 \V2XAD Schenectady. N. V. Sun. 21.30 to 5.55; 

Mon.. Wed., Fri. and 
Sat. o.00 to 6.00 

19.6 Lyngby. Denmark 
19.63 \V2XE New York. N. Y Construction permit 

granted 20.000 watts. 
20.0 LSJ Monte Grande, Argentina 
20.3 FZt.' Madagascar 
20.7 VPD Suva. Fiji Islands 
21.96 \\'2X0 Schenectady, N. Y. Mon., Tues. 20.00 to 

22.00 
23.35 W6XN Oakland, Calif KGO programs,Tues., 

Wed.. Fri. 
24.4 F \V4 St. Assise. France Daily x8.00 to 20.0o 
24.4 FZT Madagascar 
24.4 KITR Manila. P. I. 
24.9 NAA Arlington. Va Time signals, daily 
25.0 Oporto. Portugal Daily 20.00 to 21.00 

tO 4.00 and 6.00 to 
9.00 

25.34 W2XE New York, X. Y Construction permit 
granted for 20.000 
watts 

25.4 W8XK East Pittsburgh, Pa KDKA programs daily 
25.5 CJRX Winnipeg. Man. Weekdays 5.30 to 8.30 

Tues. 5.30 to 10.30 
Thurs. 5.30 to l t.00 
Sat. 5.3o to 12.00 
Sun. 23.30 to 1.00 

25.53 GSSW Chelmsford. Eng Mon., Tues.. Wed., 
Thurs. and Fri. 53.30 
to í4.30 and 20.00 to 
5.00 

'Only in those instance: nbee rel !able information was available has operating 
time been specified. Time is given In Greemr ieh Mean Time. or from 0.01 (12.01 
P. M.) to 24.00 (12. noon). For example: 13.30 Io 1:30 A. M. 

present arrangements are sncces;fully concluded. after S P. M. (E. S. T.) each 
night all Columbia Broadcasting Company program.; are to he re- hroadeaat by short 
wanes over the De Forest short -wave station w_XCD, on 157.3 meter;. 

Location Operating Time 

25.65 KIO M. Kaukuko, Oahu. Hawaii 
26.2 KIXR Manila, P. I. 
26.22 DHC Nauen, Germany Thurs.. Fri., Sat. and 

Sun. 2.00 
26.22 PHA Nauen, Germany 
28.5 VK2FC Sydney. Australia 
28.5 VK2ME Sydney, Australia Daily 18.0o 
28.69 DGH Nauen, Germany Daily 5.00 to 6.00 
28.8 PLR Bandoeng, Java 
29.5 ARI Hong Kong. China 
29.7 EARIIO Madrid, Spain 
30. LGN Bergen Irregular 
30.5 FZT Madagascar 
30.6 GBW Rugby, England Daily 7.00 to 12.00 
30.7 EAM Madrid, Spain Wed. at 8.00 
30.8 NRH Costa Rica, Cent. America Daily 7.00 to 9.00 
30.9 LS Monte Grande, Argentina 
30.9 DFF Nauen, Germany Mon., Wed. and Fri. 

7.00 to 9.00 
31.0 SAID Stockholm, Sweden Sat. 5 P.M. 
31.1 7L0 Nairobi, Br. East Africa Daily 0.01 to 2.00 
31.19 HJQ Oslo, Norway Thurs. moo to 12.00 
31.2 FW3 Paris, France 
31.28 VK2FC Sydney, Australia Wed. x8.00 
31.28 -W3XAU Philadelphia, Pa. Daily WCAU pro- 

grams 
31.3 BZW 
31.3 VPD 
31.3 
31.38 
31.38 
31.4 PCJ 

Zuzin, Germany 
Suva, Fiji Islands 
Manila, P. I Daily 21.00 
Konigswusterhaussen, Ger. 
Zeezen, Germany 
Eindhoven, Holland Tues. 19.00 to 21.00; 

Fri. 0.01 to 4.00 and 
59.00 to 21.00; Sat. 
1.00 to 7.00 

31.4 7L0 Nairobi, Br. East Africa Daily 38.30 to 25.30 
31.48 \V2XAF Schenectady, N. Y Mon., Tues., Thurs., 

Sat. o.ox to 6.00 
31.5 FL Paris, (Eiffel), France Daily 11.30 to 11.45, 

18.30 and 22.15 to 
22.45 

31.5 3L0 Melbourne, Australia 
31.56 VK3ME Melbourne, Australia .. Daily 57.00 to x8.00 
31.6 EH9XD Zurich, Switzerland 
31.6 OXQ Lyngby, Denmark Daily 2.00 to 6.00 
31.65 Paris (Experimental) Daily 5.00 to 6.00 
31.8 Posen Mon. and Sat. 53.00 

to 20.00 
31.8 XDA Mexico City, Mexico 
31.88 Konigswusterhaussen, Ger. Daily 18.0o to ig.00, 

23.30 to 2.30, 3.00 to 
10.00 

31.9 CM2MK Havana, Cuba Daily 6.00 
32.0 CJA Drummondville. Canada 
32.0 EH9XD Zurich, Switzerland Daily 4.00 to 6.3o 
32.0 PHI Amsterdam, Holland 
32.0 90C Bern Daily 21.00 to 23.30 
32.05 2PL Sydney, Australia 
32.8 SUS Cairo, Egypt Irregular, heard in 

New York at 9 P.M. 
33.0 Paris (Radio Vitus). France. Daily 3.3o 
33.17 CFH Halifax, Canada Daily 9.00 
33.64 LPI Monte Grande, Argentina Mon. and Thurs. 6.00 

to 9.00 
33.8 NAZ Managua, Nicaragua \Ion., Tues., Thurs. 

5.00 to 6.00 
34.64 W8XAG Dayton, Ohio 
34.69 W2XV Long Island City N. Y Irregular 
34.8 FZV Madagascar 
34.86 KWT Palo Alto. Calif Daily 6.00 
35.0 HKCJ Manizales, Colombia 
35.0 RA97 Khaborovsk. Siberia, USSR. Daily 3.00 
35.0 VER Ottawa, Canada Tues., Wed.. Thurs. 

8.00 to 10.00 
35.5 WSBN S. S. Leviathan 
36.0 G2AA Rugby, England 
36.0 3KAA Leningrad, Russia, USSR 
37.0 EATH Wien .. Mon. and Tues. 21.30 

to 23.00 
37.0 Paris (Radio Vitus) Sun.. Mon., Fri. 21.00 

to 22.00 
37.0 HS4PJ Bangkok, Siam Tues. 20.00 to 22.00. 

I.00 to 3.00; Fri. 20.00 
to 22.00 

37.0 \V6XF Los Angeles. Calif Fri. 50.30 to 12.30 
37.36 NAA Arlington, Va. 
38.0 F8BZ Agen, France Daily 20.30 to 23.00 
38.98 [DX Rome, Italy Sundays 4.00 
39.1 FZT Madagascar 
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Meters Call Location Operating Time Meters Call 

1121 

Location Operating Time 

40.2 YR 

40.5 

41.0 CGL 
41.45 DOA 
41.5 HB9D 

41.7 VK6AG 
43.0 EAK 

43.5 
43.6 ANIL 

43.86 VRY 

47.5 VE9AP 
48.00 IIKC 
48.00 
48.3 LON 

48.5 IIKT 
49.00 

49.0 ARI 
49.02 W2XE 

49.18 W3XAL 

49.36 \V9XAA 
49.4 ('OR2 
49.46 
49.5 \V, ;XAU 

49.5 \\'SEAL 

Lyon, France Daily 16.3o to 17.30 
and 19.00 to 20.00 

Eberswalde Mon. and Tues. 19.00 
to 20.00 

Winnipeg. Canada Daily 7.00 to 9.00 
Doberitz, Germany Daily 7.00 to 15.0o 
Zurich Every 1st and 3rd 

Mon. and Sat. 20.00 
Perth. Australia Sun. 12.30 Co 17.00 
Madrid, Spain Tues. and Sat. 21.30 

to 24.00 
Rome. Italy Sunday 18.00 to 20.30 
Kothen Sun. Io.00 to 12.00; 

Thurs. 22.00 to 24.00; 
Tues. 18.0o to 20.00; 
Fri. 18.00 Co 20.00 

Georgetown, British Guinea.Sun. and Wed. 7.25 to 
9.00 

Drummondville. Canada Daily 8.00 to 10.00 
Bogota, Columbia Daily Io.00 to 12.00 
Manila, P. I Daily 21.00 
Buenos Aires, Argentina Wed., Thurs. and Fri. 

9.3o to x1.00 
Bogota, Colombia. S. Amer Daily 8.0o to 12.0o 
Eiffel Tower. France Daily 19.30 to 19.45 

2.15 to 7.45 
Hong Kong, China 
New York, N. Y. Daily WABC pro- 

grams 
New York. N. Y. Irregular, \VJZ pro- 

grams 
Chicago. Illinois 
Vienna, Austria Daily moo to 20.00 
Motola. Sweden 
Philadelphia. Pa. Daily WCAU pro- 

grams 
Cincinnati. Ohio I)ailyRZ\V programs 

49.83 \V9XF Chicago, Illinois Daily WENR pro- 
grams 

49.9 \\'2XAI. New York, N. Y Daily WRNY pro- 
grams 

49.9 Motala. Sweden Daily r.00 
49.95 HRB Tegucigalpa, Honduras Mon.. Wed. and Fri. 

9.00 12.00 
Karlsborg 50.0 GAJ g .......... Irregular 

50.0 RFN Moscow. Russia, USSR Tues.. Thurs.. Sat. 
19.00 to 22.00 

50.0 WHP Iarrisburg. Pa Daily 7.00 to 12.00 
50.0 ZL3CZ Christchurch. N. Z.. Wed., Fri. and Sat. 

early evening hours 
52.5 VE9CL Winnipeg, Can... Construction permit 

for r,000 watts. 
55.0 Rugies, France...... Daily 21.30 and 5.00 

to 8.0o 
58.0 Prag Tues., Fri. 20.30 to 

22.30; Thurs. and Fri. 
19.00 CO 2I.00 

59.5 FZU Madagascar 
62.5 \V8XK East Pittsburgh, Pa... _ KDKA programs 
67.76 DOA Doberitz, Germany .. . Mon., Tues., Fri.. time 

schedule irregular 
70.0 OHK2 Vienna, Austria Sundays at intervals 

from o.or to 7.00 
70.0 RA97 Khaborovsk, Siberia. USSR . Daily 3.00 
70,1 RFM Russia. USSR Daily (luring forenoon 
74.72 NAA Arlington. Va. 
82.9 DOA Doberitz, Germany Daily 7.00 to 15.00 
84.25 D7RL Copenhagen Tues. and Fri. 23.0o 

to 1.00 
98.9 Motala, Sweden Daily 18.00 

104 Mailand Daily 20.00 
107 W2XCR Jersey City, N. J Weekdays 3.00 to 5.00 

and 8.0o to Io.00 
139.5 W 2XCAW Schenectady. N. V Television 
142.5 \V3XK Washington. D. C.. Weekdays 8.0o to 9.00 

(Alphabetically by Call Letters) 

Call Location Wave Call Location Wave Call Location Wave 

AGC Nauen, Germany 17.20 HKC Bogota, Columbia 48.00 RFM Russia USSR 70.1 
ANH Kotken 43.6 HKCJ Manizales, Colombia...35.0 RFN Moscow, USSR 5o.0 
ARI Hong Kong, China... 29.5-49.0 HKT Bogota, Colombia. 48.5 SAD Stockholm, Sweden 3 t.0 
BZW 
CFH 

Zuzin, Germany 31.3 
Halifax, Canada 33.17 

HRB 
HS1PJ 

Tegucigalpa. Honduras.49.95 
Bangkok. Siam 16.9 

SPU 
SUS 

Rio de Janeiro, Brazil..15.1 
Cairo. Egypt 32.8 

CGA Drummondville, Can.. 16.5 HS4PJ Bangkok, Siam 37.0 UOR2 Vienna, Austria 49.4 
CGL Winnipeg, Can 41.o IDX Rome, Italy 38.98 VER Ottawa, Canada 35.0 
CJA 
CJRX 

Drummondville. Can...32.0 
Winnipeg. Can 25.5 

KIO M. Kaukuko, Oahu, 
Hawaii 25.63 

VE9AP 
VE9CL 

Drummondville, Can...47.5 
Winnipeg. Canada 52.5 

CM2MK Havana, Cuba . .31.9 KIXR Manila, P. I 24.4 -26.2 VK2FC Sydney, Australia 28.5 -31.28 
DFA Nauen. Germany 1.5.29 KWT Palo Alto, Calif 34.86 VK2ME Sydney. Australia 28.5 
DFF Nauen, Germany 30.9 LGN Bergen 30.0 VK3ME Melbourne, Australia...31.56 
DGH 
DGW 

Nauen, Germany 28.69 
Nauen. Germany 14.83 

LON Buenos Aires, 
Argentina 48.3 

VK6AG 
VPD 

Perth. Australia 41.7 
Suva, Fiji Islands 20.7 -31.3 

DHC 
DIH 

Nauen. Germany 26.2_> 
Nauen, Germany 15.02 -15.04 

LPI Monte Grande, 
Argentina 33.64 

VRY Georgetown, British 
Guiana 43.86 

DIV Nauen. Germany 14.6 LS Monte Grande. WHP Harrisburg, Pa 5o.o 
DOA Doberitz. Germany ...41.45 -67.76 Argentina 30.9 WSBN S. S. Leviathan 35.5 

D7RL 
-82.9 

Copenhagen 84.25 
LSG Buenos Aires, 

Argentina 15.03 
W2XAD 
W2XAF 

Schenectady. X. V.....19.56 
Schenectady. N. \'.....31.48 

EAK 
EAM 

Madrid. Spain 43.0 
Madrid, Spain 30.70 

LSH Buenos Aires, 
Argentina .14.0 

W2XAL 
W2XAW 

New York. N. V .49.9 
Schenectady. N. Y..... 139.5 

EAR110 Madrid, Spain 29.7 LSJ Monte Grande. W2XCR Jersey- City. N. J 107.0 
EATH Wien 37.0 Argentina 20.0 W2XE New York, N. Y. 19.63 -25.34 
EH9XD Zurich, Switzerland ....31.6 -32.0 NAA Arlington, Va 24.9- 37.36- 49.02 
FL Paris, (Eiffel) France...31.5 74.72 W2XO Schenectady, N. V.....21.96 
FTM St. Assise, France .... 15.43 NAZ Managua, Nicaragua 33.8 W2XV Long Island City. 
FW3 Paris, France 1542 -3r2 NRH Costa Rica, Central N.Y 34.69 
FW4 St. Assise, France ......14.4 America 30.3 W3XAL New York, N. Y ..49.18 
FZS Saigon, Indo- China... 16.4 OHK2 Vienna, Austria 70.o W3XAU Philadelphia. Pa 31.28 -49.5 
FZT Madagascar I3.4 -'4.4- OXQ Lungby, Denmark. ...31.6 W3XK Washington, D. C 142.5 

30.5 30.1 PCJ Eindhoven, Holland.. 31.4 W6XF Los Angeles, Cali( 37.0 
FZU Madagascar 16.7 20.3- PCK Kootwijk, Holland 16.3 W6XN Oakland, Calif 23.35 

50.5 PCL Kootwijk, Ilolland..... 28.07 W8XAG Dayton, Ohio 34.64 
FZV Madagascar 12.2 15.4- PCO Kootwijk, Holland .... 15.68 W8XAL Cincinnati, Ohio 49.5 

34.8 PCS Kootwijk. Holland 16.6 W8XK East Pittsburgh. Pa... 25.4-62.5 
F8BZ Agen, France ro.5 -38.o PCV Kootwijk, Holland 16.82 W9XAA Chicago, Ill 49.36 
GAJ Karlsborg 50.0 PDM Kootwijk, Holland 16.12 W9XF Chicago. Ill. 49.83 
GBJ Rugby. England 16.or PHA Nauen. Germany 26.22 W9XU Council Bluffs. Iowa...49.5 
GBK Bodmin, England 16.37 PHI Amsterdam. Holland... 16.88 -32 XDA Mexico City. Mexico... 15.9-31.8 
GBS Rugby, England.. , 16.38 PHO Iiuizen, Holland 16.88 YR Lyon. France ..40.2 
GBU Rugby, England 16. i I PLE Bandoeng. Java 15.74 -15.94 ZL3CZ Christchurch. New 
GBW Rugby. England 16.54 -30.6 -17.0 Zealand .5o.o 
GBX Rugby. England 18.56 PLF Bandoeng. Java 16.8 -17.7 2PL Sydney. Australia 32.05 
G2AA Rugby, England ;6.0 PLG Bandoeng. Jaya 16.88 3KAA Leningrad, Russia. 
G2CN S. S. Olympic 18.3 PLR Bandoeng. Java 28.8 USSR 36.0 
G5SW Chelmsford, England... 23.53 PMB Bandoeng. Java 14.5 3L0 Melbourne. Australia...31.5 
HB9D Zurich 41.5 RA97 Khabarovsk. Siberia. ILO Nairobi. Br. E. Africa ..31.1-31-4 
HJQ Oslo, Norway 31.10 USSR 35.0 -70.o 90C Bern 32.0 
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Charting the Sea 

A chronograph which records the time interval 
between the bomb explosion and the arrival of 

the sound waves at the shore hydrophone 

THE imaginary example of a blind man 
as a surveyor is analogous to the ex- 
perience of the Coast and Geodetic 
Survey, United States Department of 

Commerce, in attempting to make hydro - 
graphic surveys in fog, smoke, rain, snow. or 
other conditions that tend to obscure the 
shore. Formerly. these unfavorable circum- 
stances interfered with the production of mari- 
ners' charts. Now, radio and sound have 
joined hands in development of the radio - 
acoustic system of position- finding in making 
surveys-enabling the Coast and Geodetic 
Survey to make soundings far removed from the coast, beyond 
the sight of land or objects on the ground. 

Once the noisy oyster threatened to disrupt the radio - 
acoustic method of ranging- setting up a peculiar form of in- 
terference with the sensitive radio and other sound instru- 
ments -but this parasitic noise is about to be overcome, and 
the charting of the waters of the Atlantic and Pacific oceans 
is proceeding without interruption. The principle involved in 
the use of radio and sound is as follows: A bomb is exploded 
in the water, close to the ship, and its impulse is recorded 
automatically on a chronograph aboard ship. The impulse 
goes through the water to hydrophones accurately located in 
geographic position near shore. These hydrophones actuate 
relays that set off radio signals from shore stations near the 
hydrophones. These radio signals are received and automatic- 
ally recorded on the vessel. With knowledge of the transmis- 
sion time and of the impulse of the explosion through the 
water, the exact distance of the ship from two or more hydro - 
phones near the land can he determined. and thus the ship's 
position at the time of the explosion is known. 

A mariner's chart. in order to fulfill its mission, must show 
the depth and position of the depth of water for a given area. 
as determined by soundings. Shores, rocks, and islands are 
also included on the chart. Moreover, every point on the 
chart represents a corresponding point on land or sea. The 
direction joining two points on the chart is as nearly as pos- 
sible the same as for the actual points, and the distance between 
them bears the same relation to the actual distance. This charting 
of the ocean lanes is the function of the Coast and Geodetic Sur- 
vey, but until radio and sound began to work in double harness, 
fog. the haze of forest fires, rain and snow interfered with 
charting operations. These conditions rendered the shore 
invisible and retarded the progress of hydrographic surveying. 

Ingenious Radio Ap- 
paratus Sounds Depth 
of Water and Gives 
Necessary Indications 

to Mariners 

The ship -board amplifier and the receiver which picks up 
the signals from the land hydrophone station 

The problem refused to yield to scientific treatment until, 
during the World War, the submarine menace necessitated 
thorough study and quantitative measurements of sound as it 
passed through sea water. Methods of sending and receiving 
underwater sounds were evolved. and precise instruments for 
measuring the velocity of sound through water were developed. 
This study continued after the world conflict, the United 
States Army creating a sound -ranging section. The latter 
branch of the government conducted experiments in the firing 
of small bombs suspended below a target. whose position at 
time of firing was determined, and recording time of transmis- 
sion to underwater telephones or hydrophones as known posi- 
tion connected to shore stations by cable. At about this time 
a physicist, E. B. Stephenson. published his scientific findings 
in which he admitted that the velocity of sound varies with 
different conditions, but these variations are governed by well - 
defined laws. The statement of this principle. together with 
the sound -ranging studies of the Army, gave the Coast and 
Geodetic Survey its cue for the development of radio -acoustic 
ranging. 

This method of determining the position of a ship is not in 
accordance with the measurement of angles, but by direct de- 
terminations of distances from two or three known points. A 
sound wave and a radio signal are started at the same time 
from one point and the interval of their time of arrival is 
noted at another point. The length of this interval of time 
depends on the difference between the speeds of sound and radio 
signals. and on the distance between the two points. For ex- 
ample. the velocity of radio waves is 186.254 miles a second. 
while sound waves are comparatively laggard. traveling only 
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by Radio 
By 

J. E. Smith* 

CHRONOGRAPH ON SHIP 
RECORDS TIME BETWEEN EXPLOSION 
AND RECEPTION OF SOUND ON SHORE. 

-h 186259 MILES PER SECOND 

(INSTANTANEOUS) 

11':3 

.. , SOUNQS RAYELS.rNRC>J.16J;t WgY 

HYDROPHONE,- 
Ast. 

-'EXgt:OoTJ 
'ROtAt6}t 

Charting apparatus used 
by the Coast and Geo- 

detic Surveys 

A rear view of the shore 
transmitter which is ac- 
tuated by the hydrophone 

about one -fifth of a 
mile a second. In 
fact, the velocity of 
the radio signal is of 
such great celerity 
that it completes the 
journey before the 
sound wave starts. 
Therefore, if the two 
signals are sent at 

the same time from a ship, the observed interval at a shore 
station is virtually the time in which the sound signal travels 
from the ship to the shore station. 

The source of the sound for this radio -acoustic method of 
position- finding is a "T.N.T." bomb -of the half- pound, pound 
or two -pound "tin -can" commercial type. This bit of explo- 
sive is fired by operating a switch in the radio room. There 
is a continuous circuit from the switch to the bomb when in 
position for firing. A permanent circuit is maintained from 

l'residcnt National Radio Institute, Washington, D. C. 

A sketch showing how the sound waves generated by the explod- 
ing bomb are picked up by the hydrophone and relayed to the 
ship by radio. (Insert) .Officer holding a two -pound T.N.T. 
bomb which is fired by operating a switch in the radio room 

the radio room to the stern of the ship. and a safety switch is 
kept open until time to fire the bomb. The "T.N.T." bomb is 
suspended by a cable from a float towed by the vessel. A rope, 
200 feet long and graduated at 10- fathom intervals. is identified 
with a twin -conductor -cable. This rope is attached to an up- 
right wire. connecting a 5- gallon oil can, employed as a buoy 
and a sinker. A 15 -pound sounding lead is positioned a short 
distance from the sinker. The conductor -cable is attached to 
the rope a short distance from the upright, so that the bomb 
will be held at the proper depth by the sinker. This is the 
manner of planting the bomb in the water. 

The snap switch that fires off the bomb likewise closes three 
electrical circuits at the same time -keying the radio trans- 
mitter, sending out a radio signal, and operating a chronograph 
or time -recording pen. The latter keeps tab on the moment the 
bomb was fired. After firing the bomb the operator on the 
ship switches his wireless equipment from "transmit" to "re- 
ceive" position. Thus the radio signal returning from the shore 
station passes through the receiving set and power amplifier - 
the signal being boosted in strength sufficiently to actuate a relay. 
The latter governs the local power employed in operating the 
signal pen of the chronograph, in such a manner as to record 
both the departure and arrival of the sound signal. 

Obviously radio -acoustic ranging requires the establishment 
of stations on shore as well as on the surveying ships. Conse- 
quently, at a depth of about sixty feet in water and situated at 
a distance not exceeding three -fourths of a mile from shore 
a hydrophone is submerged. It is similar to a microphone at 
a radio broadcasting station -and is an underwater "mike." 
This underwater device transforms the pressure variations of 
sound waves. intercepted in the water. into variations of elec- 
tric current in its circuit. In this particular function it simu- 
lates the behavior of a telephone transmitter. These current 
variations. made possible by the hydrophone, are amplified and 
boosted sufficiently to actuate a relay. A sound pulse in the 
water results in the instantaneous closing of this relay. The 
operation of the latter serves to key the shore station radio 
transmitter, which emits the wireless signal for reception on 
the surveying ship. Radio and sound equipment at these 
shore stations must respond automatically to the receipt of a 
sound wave by the sending of a wireless signal and. therefore, 
afford an avenue of communication with the surveying ship. 

The telegraph key of the radio transmitter is not actuated 
directly by the hydrophone- amplifier relay. since this would 
introduce difficulties. Direct operation (Continued on page 1152) 
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RADIO NEWS INFORMATION SHEETS 
By Elmore B. Lyford Frequency Reference Chart 

IN calibrating an audio oscillator, 
determining the "peaks" of a 
loud speaker and in many other 
radio measurements it is de- 

sirable to have some means of mea- 
suring or identifying audio frequen- 
cies. This may be done quite accu- 
rately with a well -tuned piano and 
this chart, which shows the frequency 
of each piano key. 

For purposes of comparison, the 
average ranges of the human voice 
are also given. 

In the physical pitch scale the 
range of frequencies extends from 
some 26 cycles to 8291 cycles, a con- 
venient band especially for compari- 
son work in the measurement of 
characteristic extremes of audio -fre- 
quency transformers, amplifiers, loud 
speakers, etc. 

For comparison, the correlated 
range of various types and kinds of 
instruments is also given in the 
acoustic chart. 

Musicians generally employ the In- 
ternational pitch scale (A = 435 vi- 
brations per second) while physicists 
use the physical pitch scale (middle 
C 256 cycles per second). 

- ACOUSTIC 
CHART- 

WIND INSTRUMENTS 
PICCOLO 

FLUTE 
.OBOE 

C-ARINETS 

FRENCH HORN 

TROMBONE II 

BASS CLARINET II 

BASSOON 

BASS TUBA M 

KETTLE PERCUSSION INSTRUMENTS DRUMS 
I I ¡ I ' STRINGI INSTRUMENTS 

'\' ' ',;OLIN i 

VIOLA 
CELLO 

BASS VIOL I I' 
VOIÇE 

!SOPRANO I 

ALM 
TENOR' 

TONE 

¡ II I 

frIlagfifilit 

Index No. 534.21 

'HI GH'C' 
OCTAVE 

OCTAVE 
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1 

" i !II <i II) 40140 
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II, 
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MIMI, 
? 
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RADIO NEWS INFORMATION SHEETS 
By Elmore B. Lyford 

SOUND is very similar to 
light in a great many of 
its characteristics. Both 
are commonly thought 

of as wave motions, and both 
may be transmitted, reflected 
and absorbed. though since 
sound waves are many hun- so 
dreds of times longer than light 

oo 
waves. these effects take place 
on greatly differing scales. á 30 o The theory of sound absorp- 
tion has been quite extensively al 

set forth, but yet it is not 1- 

widely known. Any sound, u 20 
originating in an enclosed cc 

space such as a room, con- o. 

tinues to be reflected from wall 
to wall and from ceiling to 
floor until it has all been either 
absorbed or transmitted o 
through the enclosing walls. 

The larger part of it in most 

so 

cases is absorbed by being 
transformed into some other 
form of energy- generally heat. The greater part of the 
energy of the lower audio frequencies is used up by setting 
in motion the enclosing walls- causing them to vibrate 
either as a single unit or as several large units of area. 
Since the wall has mass, it takes energy to set it into vi- 

Sound Absorption 

A - 18' BRICK WALL, UNPAINTED. 
B - SAME. WITH TWO COATS OF PAINT. 
C - COTTON FABRIC, 10 OZ. PER SQ. YARD. 
D - VELOUR , 18 OZ. PER SQ. YARD. 
E - GYPSUM PLASTER. ROUGH FINISH. 

' Dv. Ì 

A i 

AI Pr =AIM 1 

13 ;B HEM 
t 

w 

FREQUENCY- CYCLES PER SECOND 

Index No. 534.11 

bration, and this energy comes 
from the sound waves strik- 
ing it. 

The higher sound frequen- 
cies. on the other hand, are 
absorbed mainly by the poros- 
ity of the surfaces against 
which they strike -small holes 
and openings where the sound 
waves enter, break up and dis- 
sipate. 

The accompanying graph 
shows the absorbing powers of 
some illustrative examples. 
The painted brick wall (B) has 
less surface porosity than the 
unpainted wall (A) and there- 
fore absorbs less sound, par- 
ticularly at the higher fre- 
quencies. Both samples of 
cloth are much better, be- 
cause they are much more 
porous, and the effect of the 
velour extends further down 
into the low frequencies than 

does that of the cotton because the velour is heavier. 
The curve of rough finish gypsum plaster (E) is similar 

to that of unpainted brick, because the surface porosities 
of the two materials are similar, and each is heavy, corn- 
pared to any sort of cloth or draperies. 
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RADIO NEWS INFORMATION SHEETS 

By Elmore B. Lyford 

THE five -element 
tube, which is begin- 
ning to be known as 
the pentode, is at 

least fifteen years old in 
theory, but is just coming 
to the fore in practice, in 
this country at least. 

The American four-ele- 
ment tubes have been de- 
signed primarily for the 
radio- frequency stages of 
the receiver, but our pen- 
todes are designed to be 
used in the audio- frequency 
stages, for their greatest 
advantage seems to lie in 
their ability to handle relatively large amounts of power. 

With the four -element tubes, high amplifications may be 
obtained, but with only very low plate currents, which 
means only a very small power output. With plate cur- 
rents which are too large, the "secondary emission" of 
negative electrons from the plate may seriously distort 
the passing signal. This secondary emission is caused by 
the negative electrons from the filament striking the plate 
at high velocities, and dislodging other electrons from it 
by the force of the blow. 

These electrons, in the four -element tube, may be at- 
traded to the positively charged screen grid, thus sub- 

The Five- Element Tube Index No. R335.1 

tracting from the total plate 
current of the tube and dis- 
torting the wave form of 
the signal. 

In the pentode, the fifth 
clement may be used to 
eliminate this unwanted ac- 
tion. If the fifth element 
is placed between the plate 
and the screen -grid, and 
connected to the filament or 
some very low positive po- 
tential. as shown in the dia- 
gram, it is at a much lower 
potential than the plate. 
This tends to drive the 
"secondary emission" elec- 

trons back to the plate where they belong, and prevent dis- 
tortion by preventing any subtraction from the total plate 
current. Thus the pentode has the advantage of high 
screen -grid amplification. with a large power- handling ca- 
pacity in addition, which makes it especially suited for 
power audio amplification. 

The final line -up of the five elements in the American 
pentode, therefore, is as follows: The filament, control 
grid and plate are used as in the ordinary three -element 
tube, the screen -grid is used to screen the control grid 
from the plate, and the "cathode grid" or fifth element 
is used to screen the screen -grid from the plate. 

RADIO NEWS INFORMATION SHEETS 

By Elmore B. Lyford The Spectrum of Radiation 

RADIATION and the effects which it produces are known 
to us in a great variety of ways and throughout an enor- 
mous range of frequencies. We are receiving radiation 
in some form every minute of our lives -directly in the 

form of light or heat or sound. and sometimes indirectly in the 
form of telephone or radio communication. to mention only a 
few of the many forms. 

In spite of all its ramifications. all radiation is essentially the 
same thing in form, the only difference between branches being 
the frequency of alternation. This difference can also be ex- 
pressed as a difference in wavelength. since all radiation (except 
sound) travels at a uniform speed of 300,000,000 meters per 
second. Sound waves, which travel through air as a conducting 
medium, average 1,000 or 1,100 feet per second. 

The accompanying chart, showing the relation of the various 
forms of radiation with which we are familiar, is self- explana- 
tory. The octave range of the various radiations is figured from 
the base 0 = 128 cycles per second -one octave below middle 
C on the piano. 

A.C. POWER AND 
LIGHTING CIRCUITS RADIO WAVES 

I HIGH- ` 
i FREQUENCY' 

SURGES. 
LIGHTNING 1' 

- ETC. 

BROADCAST 
FREQUENCIES 

0 
SOUND WAVES - -- 

10 20 

Index No. 537.7 

CYCLES 
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1.400 " 
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The Radio Forum 
f1 Meeting -Place for Experimenter, Serviceman 

and Short- Wave Enthusiast 

The Experimenter 
Why and Where By -Pass Con- 

densers Should Be Used 

Although most of the better grades of 
radio receivers manufactured today are 
including more and more by -pass con- 
densers, as means of obtaining maxi- 
mum efficiency, the value of such prac- 
tice is not appreciated by the average set 
builder and experimenter. 

He does not realize that both the radio 
and audio -frequency currents should be 
provided with the path of least resis- 
tance instead of through high resistance 
power units, transformers and batteries, 
and also that radio -frequency currents 
should be kept out of the audio circuits 
and the audio currents out of the radio- 

RADIO 
FREQUENCY 

TRANSFORMER 

1 

.006 MFD 
8Y -PASS 

CONDENSER 

TUNING 
CONDENSER 

FIG 

TO B+R.F 
VOLTAGE 

frequency stages. The 
rive at this point is by 
of condensers. 

only way to ar- 
the generous use 

Fig. 1 is the arrangement in the radio - 
frequency section found only in late 
model receivers, yet the increase in vol- 
ume and sensitivity obtained would bene- 
fit the receivers of some of our readers 
whose complaints are in that direction. 
The condenser employed is .006 micro - 
farad capacity of the fixed type com- 
monly used in set construction. Fig. 2 
is for by- passing the audio transformer, 
using a standard type of by -pass con- 
denser of 1 or 2 microfarad capacity. 
This practice is standard on the best of 
receivers and power amplifiers and will 
result in the reduction of background 
noises and better tone quality. 

If you have not already thus equipped 
your present receiver and phonograph 
amplifier, do so, says D. A. Brown 
of Marion. Ohio. and note the improve- 
ment. 

Fig. 3 shows a standard output circuit 
from the detector to the first audio stage, 

and the means of keeping the radio -fre- 
quency component of the signal out of 
the audio transformer, and the audio 
component out of the "B" battery or 
power unit. The audio currents are by- 

AUDIO 
TRANSFORMER 

I 

1 T03 MFD 
BY -PASS 

CONDENSER 

c- c+ 

FIG.2 

TO B +AMP 
VOLTAGE 

passed with the one microfarad con- 
denser, of 200 -volt rating, connected be- 
tween the plate supply plus and the 
filament supply minus and will reduce 
background noises as well as improve 
tone quality. The by -pass for the radio - 
frequency currents will result in more 
volume and better sensitivity. This 
condenser is of .0005 mfd. capacity and is 
also of the type commonly used in set 
construction. 

For those seeking the utmost from 
their receiver in amplification and re- 
ception, the practice of the foregoing will 

R. F. 
CHOKE 

DET 
1Tf 

AUDIO 
TRANSFORMER 

I 

.00ós 
MFD. 

1 MFD. 
200 V. 

C- c+ 

FIG.3 

TO B +DET 
VOLTAGE 

net good results, since no matter how 
fine your receiver may seem to you, it 
will usually be able to stand consider- 
able improvement. 

When the Line Voltage Fluctuates 

Taking the usual 110 volts lighting cir- 
cuit at its face value has proved an ex- 
pensive practice in socket power radio 
operation. Not only has public and radio 
industry suffered serious losses from 
prematurely burnt out radio tubes, but 
considerable power pack trouble has 
been experienced. It is no close secret 
that tens of thousands of broken down 
power transformers and filter condensers 
have been traced to excessive line volt- 
age which causes an electrical strain far 
beyond the safety practice of such em- 
ployment. Hence, the question of line 
voltage should receive due attention at a 
time when socket -power operation is the 
accepted standard, announces Charles 
Golentaul, of the Clarostat Manufactur- 
ing Company, in a recent interview. 

There are many surprises in store for 
those who come to check up the term 
"110 volts." In many sections, the usual 
lighting current measures anywhere from 
90 to 130 volts. In some cases localities 
have voltages dropping as low as 80, 
while in others the voltage may rise as 
high as 140. It is a mistaken idea that 
line voltage fluctuations are greater in the 
rural sections than in metropolitan areas. 
While in the former the long transmission 
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lines and inadequate transformer facili- 
ties may cause chronic low voltages, in 
the latter. the sudden heavy load fre- 
quently taxes even the elaborate trans- 
mission and transformer faculties. On 
the Pacific Coast the line voltages fre- 
quently rise to 140 and place an enor- 
mous strain on power pack and tube. 
The replacement figures of radio tube 
manufacturers indicate a predominance of 
returns from the far west. 

There is little to choose between ex- 
cessive line voltage and insufficient line 
voltage. With the former the set may 

(Continued on page 1158) 
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A Practical Test Panel for 
Servicing 

ASUCCESSFUL radio service shop 
of today must be equipped to do 
any and every job within its 
scope with accuracy and speed. 

In order to meet these two principal re- 
quirements it must undergo a complete 
renovation from 
time to time to 
keep up with the 
latest develop- 
ments of our 
youngest and fast- 
est growing Indus- 
t rv- "Radio." 

Five years ago 
the serviceman 
who knew his 
work needed as 
tools for his trade 
only a pair of ear- 
phones with a C 
battery in series 
for the click test, 
a pair of pliers. a 
screwdriver and a small stock of tubes 
and batteries then being used. With these 
few items and a soldering iron, he could 
cope with any situation that might arise 
in the course of normal servicing, and 
satisfy the customer. 

It was not very important that all work 
be done according to Hoyle. At that 
time a battery -driven radio set would play 
after a fashion if the plate and grid 
voltages were wrong, as the average cus- 
tomer was after quantity of noise pro- 
duced and the distance that he could 

The Serviceman 
obtain, rather than the quality of repro- 
duction. He had no audible comparison, 
since his neighbor's set sounded just as 
bad. 

Today conditions have changed. The 
serviceman, were he to employ the meth- 
ods in vogue five years ago, not having 
any visible indicating means with which 
to test, would rind himself stopped beyond 

1127 

singly or in combination, so as to make 
every test quickly and accurately on all 
radio receivers -old or new. Also power 
amplifiers and all sets employing the new- 
est of the tubes in vogue this year, the 
a.c. -24. 

There are quite a few set analyzers and 
test kits on the market today. Every 
one is worth the money you pay for it, 

the quality of the 
article being large- 
ly determined by 
the price. For the 
service shop test 
men they are not 
very practical, 
however, the re- 
quirements there 
being quick acces- 
sibility, easy read- 
ing on about the 
level with the op- 
erator's eye. and 
being out of the 
way of harm when 
not in use. 

The logical an- 
swer to this is a test panel. The following 
one described has answered every pur- 
pose in the service shop of Mr. H. C. 
Tetdwal, of Sacramento, California. for 
the last three months so successfully that 
he is passing it on to the other members 
of the serviceman fraternity. hoping that. 
they can make use of any part or all. 

The panel itself is %" bakelite. 12" x 

30 ". It is laid out with the position of 
every instrument and switch drilled, and 
the parts mounted on the same to be sure 

(Continued on page 1160) 

The panel layout of the Tetdwal tester 

hope by the very simplest and cheapest 
a.c. receiver on the market today. The 
practical service shop operator today must 
know exactly the conditions he is facing 
in the receiver under test, and in order 
to do that he must employ meters -both 
volt and ammeters of various ranges of 
the a.c. and d.c. types. 

It is the purpose of this article to de- 
scribe how to group all these meters to- 
gether so that they can be used either 
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The circuit diagram of the apparatus. which will test every type of tube and receiver 
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With the Short Wave Fans 
Short -Have Editor, 
RADIO NEWS. 
Sir: 

Why don't you have a short -wave cor- 
respondence section as the old magazine 
had? I miss that more than anything 
else and like it better than any other 
section in the whole magazine. 

I haven't seen any report from read- 
ers having built the Candy Box Special. 
What's wrong? Are they afraid some- 
one will kid them for playing? Well, 
here is my story of it all in a nutshell. 
I had not had any success on short 
waves before I built this little set, but 
then -. The first night it brought in all 
the stations loud speaker volume. CJRX, 
KDKA, three of the WGY stations and 
nine more which seemed to be on the 
National Broadcasting hook -up and were 
not announced often enough to suit my 
roaming appetite. 

I hooked it up as the diagram shows, 
except that I put five turns of No. 26 d.c.c. 
around the coil sockets, using this as a 
primary. C4 was a Hammarlund equal- 
izer: this was used in connection with a 
Victor taking the B+ from the plate of 
the -26 tube behind the -27, B minus 
from the ground post and using a storage 
battery for the -71A detector. 

Hoping to hear from other fans who 
have built this excellent little short- 
wave receiver, 

I am, 
BILL FINCH. 

West Palm Beach, Fla. 

* * * 

Short -Wave Editor, 
RADIO NEWS. 
Sir: 

Regarding Russian stations, both short- 
wave and broadcast, I would like to in- 
form the many listeners who have been 
able to receive these programs that any 
letter. card or package sent to Russia 
will be returned unopened to the sender 
unless it bears the complete address such 
as the following: 

RADIO STATION- Moscow, 
Union of Soviet Socialistic Republic. 
It was only after having some of my 

mail returned to me unopened that I 
learned of the correct procedure to take 
in addressing these stations. 

Hoping that the above information will 
be of interest to my many friends on the 
short wave, 

I am, 
C. R. SWENSON. 

Hot Springs, Arkansas. 

* : * 

Short- TT'ave Editor, 
RADIO NEWS. 
Sir: 

I would like to inform you that I have 
built the Junk Box short -wave receiver 
from old parts and I am very satisfied 
with the results obtained. 

For the condensers I used .00035 mfd. 
capacity for regeneration and for tuning 
I used a 23 -plate of unknown capacity 
which was cut down to seven plates and 
double spaced. I find that retuning the 
grid circuit to the positive side of the 
filament improves the sensitivity and vol- 
ume when a -12A tube is used as a de- 
tector. 

Now as to the results I have obtained 
in the last two weeks. W6XM, Oakland, 
California; W8XK, Pittsburg; GBT, 
Chelmsford, England; CJRX, Winnipeg. 
Canada; PCJ, Eindhoven, Holland; 
W2XAF, Schenectady, New York; 
W2XE, Richmond Hill, New York; 
W8XL, Harrison, Ohio. 

All stations are received regularly here 
with the exception of PCJ, which I have 
had twice in the last week. Considering 
the small amount of time and labor I put 
into the set, I feel amply repaid for build- 
ing it. One more thing, I used a Bake- 
lite panel and found that hand capacity 
was very bad, but a few sheets of heavy 
tinfoil glued to the back of the panel and 
grounded, completely eliminated this 
difficulty. 

Yours sincerely, 
ALBERT E. GLEASON. 

Worcester, Mass. 

Short -Wave Editor, 
RADIO NEWS. 
Sir: 

Tonight I bought a copy of RADIO 
NEWS, as I always do on the 10th of the 
month. One article published in Octo- 
ber's issue certainly deserves some com- 
ment. "Breaking Into Amateur Trans- 
mitting," by Lieutenant W. H. Wen - 
Strom, is the article to which I refer. In 
my opinion this is truly a clever article, 
surely it should be interesting to the pro- 
spective amateurs. When I broke into the 
amateur game I searched every avail- 
able book, even wrote to the Govern- 
ment, and could not obtain any dope on 
how to become an amateur. By the way. 
the Government was temporarily out of 
literature at that date; finally I was in- 
formed by a friend how to obtain the 
cherished radio operator's and station li- 
censes. But getting back to the article, 
I sure think you have done a wonderful 
thing to publish it and I hope you will 
send me the Lieutenant's address so that 
I might have the opportunity of thank- 
ing him personally. It was great stuff 
to sit down and read how to break into 
the game, although I am there already. 
I like RADIO NEWS very much. always 
quite interesting to the amateur. In clos- 
ing merely want to say that you are to be 
congratulated on this article by Lieuten- 
ant Wenstrom. 

Wishing you much success and await- 
ing plenty of articles pertaining to short 
waves. 

I am, 
STANLEY STEVENS. 

E. Stroudsburg, Pa. 

Short-Wave Editor, 
RADIO NEWS. 

Sir: 
I thought you might be interested in 

hearing from someone who has con- 
structed the Candy Box Special. I con- 
structed this set with the idea of taking 
it out in the Canadian Rockies on a 
horseback trip. The cabinet used was an 
ordinary metal fish tackle box about thir- 
teen inches long, which I subdivided into 
three compartments, one to hold the bat- 
teries, the second for earphones and a coil 
of bell wire for the antenna, and the third 
for the set itself. My main trouble was 
to get this set to oscillate on the low 
wavelengths. I found that it was neces- 
sary to increase the voltage on the plate 
from 22/ to 45 volts. This, however. 
enabled me to get down to thirty meters, 
but to save my neck I could not get 
below that. As this set was the only one 
I was taking along with me, I thought 
it best to wind some coils to take me 
through the broadcast wave, or up to 550 
meters, so that when the set was ready 
for operation I had quite a range of wave 
bands to play with. 

Now, as for results. On the train 
bound for Toronto, I could get nothing 
on my antenna strung inside the steel car. 
However, on stopping at Bethlehem, I 
threw a five -foot length out the window 
and picked up the broadcast station at 
Allentown, a mile or so away, and W2XE 
at Richmond Hill, New York. The next 
day on the train leaving Toronto, I picked 
up two stations from that city while the 
train was in motion. That evening on a 
steamer in Georgian Bay, I pulled in 
W2XE, although very distorted. The fol- 
lowing night in the middle of Lake Su- 
perior, on an aerial consisting of bell 
wire woven back and forth in my tiny 
cabin, I packed up W2XAF at Schenec- 
tady on 31 meters very clearly. On 31.4 
meters I could hear the faint whistling of 
PCJ, but with such a poor antenna could 
not pick it up. Then the next day the 
disaster came. Either the C battery, 
which I was using to light the filaments,. 
got short -circuited on a metal can or were 
affected from the heat on the train, I do 
not know, but they were dead as door- 
nails. 

For the first part of the trip I didn't 
have another chance to buy new bat- 
teries. so that finished my experiments for 
the time being. However, on a long an- 
tenna at home, I have received many 
broadcast stations and on short waves 
have been able to pick up the 80 -meter 
phone station as well as the short wave 
transmitters of the Pittsburg station and 
the Bell Laboratory Airplane flying over 
Newark when they were conducting a 
number of tests. 

Newport, R. I. 

Yours truly. 
T. W. BROWN. 
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RADIO NEWS HOME LABORATORY EXPERIMENTS- 

Facts About Antennas 
Type, Effective Height, Length and Fundamental Wavelength 
Measurement Are Some of the Points Discussed Here 

THE antenna one uses in conjunction with a modern 
radio receiver may be of almost any type or form. 
In most cases, however. use is made of an outside 

antenna consisting of a single piece of wire from 
20 to 100 feet in length suspended in the air by means 
of insulators. Indoor antennas consist of a single wire 
wound around the molding of a room or strung up in the 
attic. Some receivers give excellent results with "light 
socket" antennas, consisting of a plug which 
is screwed into a light socket. Inside the 
plug, as shown in Fig. 1. is a small fixed con- 
denser one terminal of which connects to one 
side of the a.c. line, and the other terminal 
of which is brought out to a binding post on 
the side of the plug. Connection is made be- 
tween this binding post and the antenna 
terminal on the receiver. Some sets are de- 
signed for the use with a loop antenna. fre- 
quently concealed inside the cabinet of the 
receiver. But no matter what type of an- 
tenna is used its purpose is the same -to 
intercept a small amount of the radio -fre- 
quency power radiated through the ether 
from the broadcasting stations. The antenna 
used at the broadcast transmitting station 
must send out through the ether thousands 
of watts of power -the antenna connected to 

inductance, and the millihenry being equal to one -thou- 
sandth of a henry. The effect of the condensers, C, is 
produced by the fact that the antenna wire and the ground 
under the antenna act like two plates of a condenser. 
The effect of the resistances, R, is due to a number of 
factors, including the resistance of the wire, the resistance 
of the ground and what might be called the "useful resis- 
tance," because the antenna must pick up energy from the 

ether and transfer it to the set. The power 
actually transmitted to the set can be rep- 
resented by a resistance and a technical 
term for this useful resistance is "radiation 
resistance." 

We learned in the April Experimenter 
Sheet that when we tune a receiver what 
we do actually is to adjust the capacity of 
the tuning condenser so that the circuit will 
be in "tune" with the desired signal. Now 
since the antenna has all the characteristics 
of a coil- condenser combination in a re- 
ceiver it follows that the antenna will tune 
to some particular frequency of wavelength. 
And the frequency or wavelength to which 
an antenna naturally tunes is known as its 
fundamental wavelength -just as for a 200 - 
meter wave greatest current will flow 
through them if we tune the coil -condenser 
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60 FT. 102 136 157 185 

your receiver must intercept but microwatts 
of power. A broadcasting station antenna might trans- 
mit, for example. say 25.000 watts and the antenna on 
the set intercepts but millionths of a watt of power! The 
broadcast station antenna is suspended by means of insu- 
lators, and when the station is "on the air" the voltage 

across these insulators may be 10,000 
or 50,000 volts. The voltage across 
the insulators of the receiving antenna 
is only millionths of a volt. These 
figures give some idea of the differ - 
ences between antennas for transmit- 
ting and receiving. In this experiment 
sheet let us consider some of the char - 
acteristics of the receiving antenna. 

As we look at an antenna it appears 
to be a simple sort of thing -just a 
long piece of wire -but electrically it 
is far more complicated. Actually an 

antenna looks like Fig. 2 to an electric current. Here 
we see a number of coils, all marked L. a number of con- 
densers, all marked C. and a number of resistances, all 
marked R. These coils. condensers and resistances are 
the same as the coils, condensers and resistances we use 
in a receiver - although their values may of course be 
quite different. 

The effect of the coils. L. is produced by the 
any piece of wire has the 
property known as -in- 
ductance." This is why 
we sometime s refer to 
the r.f. transformers in 
a set as having an in- 
ductance of so many 
henries or millihenries- 

FIG. I 

the henry being the unit 

L R 

fact that 

R L R 

circuits in a receiver to 200 meters. The 
table gives an approximate idea of the natural wave- 
lengths of simple single -wire antennas of various heights 
and lengths. This shows. for example. that an antenna 
30 feet high and 60 feet long has a fundamental wave- 
length of 104 meters. 

Fig. 3 shows ex- 
actly what we mean 
by the terms in the 
table "horizontal por- 
tion' and "vertical 
height." 

It is not very diffi- 
cult to measure the 
fundamental wave- 
length of an antenna. 
Suppose we have in 
our laboratory a sim- 
ple r.f. oscillator, that 
is, an oscillator that 
can be used to produce currents of various wavelengths 
say, from 25 to 300 meters. If we built the modulated 
oscillator described in the February, 1929, issue of RADIO 
NEWS, we have an instrument ideally suited for experi- 
ments of this sort. To measure the natural wavelength of 
the antenna we proceed as follows: turn on the oscillator 
and then bring the antenna lead -in close to the coil on 

the oscillator - perhaps 
taking a quarter turn or 
so around the pick -up 
coil on the oscillator. 
See Fig. 4. Then grad- 
ually vary the tuning dial 
on the oscillator, at the 
same time watching the 
meter. As the funda- 

FIG.3 
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mental wavelength of the antenna is 
approached the needle of the meter in 
the oscillator will begin to decrease and 
the maximum decrease will occur when 
the oscillator is producing a current of 
exactly the same wavelength as the fun- 
damental wavelength of the antenna. If 
it is found that a very great dip of the 
meter needle is obtained move the an- 
tenna lead farther away from the os- 
cillator, for the measurement will be 
most accurate when just a slight dip is 
obtained. Having located the point 
where the feeble change in the meter 
reading is produced simply determine 

FIG.4 the dial reading of the oscillator, 
look up the corresponding wavelength 

from the tuning chart and there you have the natural 
wavelength of the antenna. Now if you want to con- 
tinue your experiments you might connect a small fixed 
condenser, say 0.0001 mfd., in series with the antenna 
and again determine the fundamental wavelength. Con- 
necting a condenser in series with a circuit decreases its 
capacity and you would therefore find that the antenna 
with a condenser in series would tune to a shorter wave- 
length than it did when no condenser was used. Similarly, 
if you connect a coil in series with the antenna you 
increase its wavelength. 

These points can be proved, using the broadcast re- 
ceiver. Most sets use a primary on the antenna coil con- 
sisting of about 10 turns or so, and with ordinary an- 
tennas the circuit will have a fundamental wavelength 
slightly below the broadcast band. Now if you connect 
a' coil in series with the antenna it ought to increase the 
fundamental wavelength. You can check this as follows. 
Accurately tune the set to some station broadcasting on 
some wavelength between 400 or 500 meters. Note the 
volume of the signal. Now disconnect the antenna and 
place in series with it an ordinary r.f. coil, some .50 to 
100 turns wound on a piece of tubing. The circuit is 
shown in Fig. 5. Now turn on the set again and read- 
just the first tuning condenser, if necessary. It will be 
noted that the signal is considerably louder than it was 
before the coil was connected with the antenna circuit. 
This is due to the fact that the antenna is now more 
nearly in tune with the signal we are receiving. That is, 
placing the coil in series with the antenna increased its 
fundamental wavelength so that the antenna circuit was 
more nearly in tune with the signal the set was tuned to. 
Thus more current flowed through the circuit and louder 
signals were obtained. This test can only be made on a 
receiver which uses a separate dial to tune the first con- 
denser, because the coil in the antenna circuit causes the 
reading of the first condenser to change somewhat, and 
it can only be correctly tuned if it is operated by a sep- 
arate tuning control. In many receivers, old ones espe- 
cially, the same effect as adding a coil in series with the 
antenna is obtained by the use of a tapped antenna coil 
as shown in Fig. 6. In this case the tap- switch is ad- 
justed so as to bring the antenna roughly into tune with 
the wavelength of the desired signal. 

As a result of these experiments you will have learned, 
first, how to measure the natural wavelength of an an- 
tenna; second, the effect of placing a condenser or a coil 

in series with an antenna, and from 
the table accompanying the article 
you will have a fairly definite idea 
of the fundamental wavelength of 
ordinary receiving antennas. 

Another antenna characteristic of 
fundamental importance is the "ef- 
fective height." The effective height 
of an antenna, usually stated as so 
many meters, gives us an idea of 
its efficiency in the interception of 
the radio waves. We say that an 

FIG.5 antenna has an effective height of 
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IN ANTENNA 

CIRCUIT 

ANT.. 
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two meters or four meters or ten 
meters and so on. The effective 
height of an antenna bears little re- 
lation to the actual height in meters 
of the antenna. The effective height 
depends on many things - how well 
the antenna is insulated, the kind of 
soil over which it is located, etc. 
Knowing the effective height of an 
antenna is important for the follow - 
lowing reasons: the amount of radio - 
frequency energy existing at any point in the ether 
is rated as so many volts -per- meter -the meter being 
equal to a length of about 3 feet. Actually because 
the strength of radio fields is very small, the more con- 
venient term "microvolt -per- meter" is usually used. A 
microvolt is equal to a millionth of a volt. Now if an 
antenna has an effective height of two meters we mean 
that if this antenna is placed where there is a field 
strength of, for example, ten microvolts per meter, 
then the total voltage induced in the antenna will be 
10 x 2 or 20 microvolts. That is, to get the total induced 
voltage we simply multiply the field strength of the radio 
signals in microvolts per meter by the effective height in 
meters. Knowing the effective height, it is therefore pos- 
sible always to determine how much voltage will be in- 
duced in our antenna at various values of field strength. 

Whenever tests are made on a broadcast transmitter 
they involve making measurements at many points of the 
field strength to determine if it is sufficient for satisfactory 
reception. over the territory to be served by the trans- 
mitter. Also when engineers test radio sets they use an 
antenna which is taken to have an effective height of 
four meters. So this term becomes of importance in the 
determination of how well a broadcast transmitter covers 
a given section, in the laboratory measurement of radio 
receivers, in the determination of how efficient is a par- 
ticular antenna. and in determining the voltage supplied 
to the antenna circuit of a radio, receiver. 

An antenna acts like a simple condenser at all wave- 
lengths longer than its fundamental wavelength. As 
shown in table 1 the ordinary antenna has a wavelength 
shorter than those used for broadcasting (the shortest 
wavelength in the broadcast band is 200 meters). It fol- 
lows, therefore, that in dealing with the antenna at broad- 
cast wavelengths we can think of it as a simple con- 
denser. A fair approximation to the antenna capacity can 
be obtained in a manner similar to that used to deter- 
mine fundamental wavelength. To determine the capac- 
ity, however, we must connect in series with the antenna 
a fairly large coil (say 50 turns on a three -inch tube), 
so that the antenna and the 
coil will tune to a long wave- 
length, say 500 meters. To de- 
termine the capacity we bring 
the coil near our oscillator, as 
shown in Fig. 7 -A. Then tune 
the oscillator until we get a dip 
on the meter. Now remove 
the antenna and place it as 
shown in Fig. 7 -B, across a 
variable condenser having a 
maximum capacity of 0.0005 
mfd. Without changing the 
setting of the condenser (re- 
member we do not touch the 
oscillator setting) until we 
again get a dip in the meter. 
The capacity of the condensers 
connected across the coil is 
then equal to the antenna ca- 
pacity. If our variable con- 
denser is calibrated we can 
read the capacity directly. If 
we have no calibration we can 
usually get it by writing to the 
condenser manufacturer. 
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ei/in q 
BIG PAYaI 

ELECTRICITY 
is really easier 
lhanyau imagifae 

Coyne students 
taping and put- 
ting in new coils 
in 200- horee- 
pnwer A. C. 
stator. 

- Learn with your 
own hands in the 
(freat Coynegiolvs! 

71WO «reks after graduation, Clyde F. Hart 
got a position as electrician for the Great 

Western Railroad at over $100 a week. That's 
not unusual. I can name Coyne men making up 
to WO a month. You can start a radio, battery, 
or auto electrical business of your own and make 
up to $15,000 yearly! How easy it is to clip and 
mail the coupon and find out how YOU could 
do it. Say good -bye to S25 and $30 a week. 
'].'here's a quick easy way to become a practical 
electrician in 00 days and qualify for jobs that 
lead to 550, $60 and more, in ELECTßICITY. 

The secret of Coyne training is that it 
is all practical work. llore in the great 
Coyne shops you leant all about Electricity 
by actual work on a gigantic outlay of real 
electrical eguiptncnt the stone as you will 
work on in the field. It makes no difference 
whether you're 1G or 48- whether you can't 
tell an armature from an air brake -I'll see 
you through. 

No Books -No Printed 
Lessons 

You lose no time studying dry books or 
printed lessons, or memorizing puzzling 
theory. You go right to the aircraft engine, 
dynamo, or other equipment, and an expert 
shows you step by step all the secrets of 
electricity essential to your success. And 
when you're through, our employment 
bureau gives you lifetime service. 

Railroad Fare Allowed 
Make up your mind today to get into one 

of these big pay jobs. If you act now -I'll 
allow your railroad fare to Chicago and 
include these courses free! AVIA'T'ION 
ELECTRICITY, RADIO and AL'TO- 
MOTIVE ELECTRICITY! And besides 
that, I help you to a part time job while 
learning! Don't lose another minute - 
make this the turning point in your life. 
Send this coupon RIGHT NOW. 

These Corne 
men are con 
fleeting up. 
festin, and 
repairing A. 
C:. motors 
and coot cols. 

(opera t tug 
and testing 
motor gener- 
ator sets at 
the great 
Corneshope. 

LEARN IN 90 DAYS 
By working with tools -not with puzzling 
books, nor tierce racking printed lessons. 

Prepare for Jobs Like These 
Big Pay Jobs are com- 
mon In electricity. our 
tree employment bu- 
reau puts you In 
touch with openings to 
choose from. The fol- 
lowing are only a few 
of the kind of posit ions 
you tit yourself for in 
the (crest Shops of 
Coyne: 
l'arm lighting r:nerts 

Seo to 5700 a week 
Armature Expert 

5311 to Sulu u week 

Dower Rouse Operator 
550 to $75 a Week 

Auto Electrician 
SOI) u Week and up 

Inventor 
Unlimited Income 

Maintenance Engineer 
sell a Week and up 

Service Stet ion Owner 
up to $200 a Week 

Radio Expert 
$00 a w eck and up 

Contractor .500 to 513,000 a l ear 

GET this 
FREE BOOK 
This school Is 80 years 
old-endorsed by many 
large electrical con- 
cerns. Simply mail the 
coupon and let me tell 
Yon all about it in the 
big. free Coyne book. 

Coyne men wiring and oper- 
a' lug automatic vont rollers. 

coy. 
H. C. Lewis, President 
500 S. Paulina St., Dept. AO -27 

:/ ELECTRICAL AL 
.J SCHOOL 

Established 1899 
Chicago, Ill. 

Mr. H. C. Lewis, President 
Coyne Electrical School, Dept.. 10 -27 
500 S. Pauling St., Chicago, Ill. 
Dear Mr. Lewis: 

Without obligation send me )'our big free catalog 
and all details of Railroad Fare to Chicago, Free 
Employment Service. Radio, Aviation Electricity. 
and Aotomotive ('ourses. and how I casa "earn while 
learning." 
Name 

Address 

city State 

amananaola 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


1136 RADIO NEWS FOR JUNE, 1930 

17,000 Ambassadors of Good-Will 

The short waves gradually reached out 
so that direct contacts could frequently 
be made all over the country. This led 
to the casting of wistful glances at the 
broad Atlantic. One of the results of the 
war had been the establishing of friend- 
ships with English, French. Belgian and 
Italian amateurs. There grew up an 
ever- increasing ambition to communicate 
with them. And be it realized that the 
"useless waves" below 200 meters were 
to be used. 

Radio Laws Restrictive 
The radio laws in European countries 

were very restrictive upon amateurs and 
as a result short -wave communication was 
very backward. Tests were organized, 
nevertheless, and a concerted effort made 
by American and European amateurs. 
Contacts could not be made. however, 
and something had to be done. After 
careful planning, what has been termed 
"the greatest sporting event in the his- 
tory of science" was pulled off. With 
their own hard -earned funds the Ameri- 
can amateurs sent one of their number 
to Europe with American home -made ap- 
paratus. His name was Paul F. Godley. 
After looking the ground over. Godley 
set his little station up at Ardrossan, 
Scotland, amid the skeptical remarks of 
the Europeans. When the appointed 
night and hour arrived for the tests to be 
made, a terrible storm arose and Godley, 
located in a tent, faced the most discour- 
aging conditions that could be imagined. 
Cold and wet, but jealously protecting 
his instruments, he maintained his night- 
long watch and established dozens of con- 
tacts with his American brothers. . The 
Englishmen were forced to listen for 
themselves and generously acknowledged 
the superiority of the American amateur 
methods. The tests were repeated every 
night for a week and every amateur in 
America had his chance to get his signals 
overseas. At the end of the test trans- 
atlantic communication on the "useless" 
short waves with apparatus representing 
less than $200 was an accomplished fact. 

Things went furiously from here on. 
It began to be suspected that waves as 
short as 100 meters might be controlled. 
I remember vividly one of the early 100 - 
meter tests in the Fall of 1923. A French 
amateur named Deloy had agreed to call 
an American amateur in Hartford, Conn., 
on precisely 100 meters at precisely nine 
o'clock, Eastern Standard Time. on a cer- 
tain Sunday evening. The receiver in 
Hartford was set at precisely 100 meters 
and the American amateur had sufficient 
confidence in the precision of amateur 
methods to make no preparations for 
searching around on other waves. Ex- 
actly as the second hand of a carefully 
set watch indicated nine o'clock the little 
signals from faraway Nice. France. be- 
gan, calling Hartford. Conn.. U. S. A. 

It is difficult to explain the thrill that 
accompanies an experience such as this. 
It is sublime and carries with it a sort 
of uplift that makes us better and 

(Continued from page 1078) 

deeper- thinking men. The precision of 
it all, the picture of the Frenchman sitting 
in his little den in France, waiting for 
the precise second to come around, hand 
on key, the Americans sitting in their 
little shack in a little street in New En- 
gland. silently listening and watching the 
time, the miles and miles of lonely black 
ocean over which the little electromag- 
netic oscillations must travel, are utterly 
compelling to us amateurs. 

It did not take long to find that 100 
meters was marvelously better than 200 
meters. And it did not take long to find 
that 80 meters could be controlled and 
was even better than 100 meters for cer- 
tain conditions. Then a way was found 
to keep 40 -meter oscillations steady, and 
unbelievable records in long- distance 
communication in daylight were hung 
up. Then 20 meters was tamed and the 
amateurs in the Antipodes -in Australia, 
New Zealand, South Africa, the Philip- 
pines and Japan -were brought within 
reach. By 1926 the amateur on his short 
waves and his home -made apparatus 
bridged the ultimate of terrestrial dis- 
tance. 

Thus was short -wave radio developed 
by the amateurs. They had been given 
these super high frequencies in 1912 as 
the "useless" end of the spectrum and 
they turned them into useful channels 
for the longest distances we have on 
earth. 

Channels Withdrawn 

As radio spread into wider popularity 
and new channels become desirable for 
commercial uses, the amateur was made 
to give up part of the territory he had 
pioneered. This did not sit comfortably, 
especially since his numbers had grown 
to many thousands in the United States 
alone. More and more continued to be 
taken from him until the International 
Radio Conference in 1927, when he was 
all but sacrificed by a conference of 
delegates from some eighty countries. 
colonies and protectorates. most of which 
had no radio amateurs and where every 
form of communication is a State mo- 
nopoly. Our American delegates from our 
Army and Navy and Department of 
Commerce fought valiantly for their 
American amateurs but they were in the 
hopeless minority. All that was left of 
the territory the amateur had so bril- 
liantly chiseled out of the solid were ex- 
tremely narrow bands of frequencies 
around 160, 80, 40 and 20 meters. Here 
we find him today. 16,928 in number in 
the United States as of July 1. 1929, 
crowded beyond all conception and al- 
most beyond endurance. suffering from 
what he feels is injustice and ingrati- 
tude and in constant danger of losing 
even the little that he still retains. 

By dint of the most careful manage- 
ment and team -play the amateur as a 
whole is still constantly training himself, 
and those new amateurs who constantly 
join, to become expert radio operators, 
to take positions in the industry and to 

be available to our Government in time 
of need. The War Department and the 
Navy Department both have offered 
every encouragement and are fully aware 
of the incalculable value of the amateur. 
For many years not a single major break- 
down in general communication has oc- 
curred that amateurs have not played a 
major part in providing radio communica- 
tions for summoning and directing relief. 
Some of these are probably not suspected 
by the members of this committee. 

To refer to recent emergencies which 
can be easily remembered: There were 
two hurricanes in Florida. one in 1926, the 
other in 1928. The first one completely 
wrecked a good share of the city of 
Miami. When the gale was at its height 
and after every means of communication, 
including amateur radio, had been com- 
pletely wiped out, two amateurs, realizing 
the situation, located a few dry batteries 
and some automobile ignition batteries, 
salvaged such of the wreck of their radio 
stations as could be used, and in the midst 
of the hurricane improvised and erected 
an emergency radio transmitter and re- 
ceiver and got into communication with 
fellow amateurs beyond the storm -torn 
area. They relayed a telegraphic message 
to the Governor of Florida, giving the 
state of affairs, advising what was most 
needed and giving information as to the 
best route to get into the city. Day and 
night these two young heroes kept that 
little miserable collection of apparatus in 
operation and handled hundreds of the 
most important messages. They of course 
had the whole -hearted coöperation of 
their fellow amateurs outside the stricken 
zone, and these are only second in de- 
serving our gratitude. 

At Tampa a group of amateurs bor- 
rowed a motor truck, equipped it with 
some of their home -made apparatus, drove 
to the devastated area below Tampa and 
established themselves as a communica- 
tion station. 

Amateurs to the Rescue 

When the second hurricane struck, 
again every kind of communication was 
wiped out, including the amateur stations. 
This time. when it became evident that 
trouble was again brewing, Forrest Dana, 
a young civil engineer, and Ralph Hollis, 
a fireman. each an amateur, started at 
1:30 a. m. to prepare an emergency radio 
station. The hurricane came, and this 
time carried away the building in which 
the emergency station had been housed. 
In the worst of the storm these undaunted 
heroes started in all over again. This 
time they found a place where their an- 
tenna would remain up, and with a station 
erected under the conditions that can be 
imagined they carried on without a break 
from Monday until Thursday, handling 
all the communications that went out or 
came into West Palm Beach. Everything 
that the Red Cross did and everything the 
Army did was from information handled 
by Dana and Hollis.. Surely the special 

(Continued on page 1137) 
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Ambassadors of Good Will 
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knowledge that these young men had been 
induced to acquire, which enabled them to 
improvise a radio transmitter and receiver 
from miscellaneous material that could 
be picked up in an emergency, was of 
value to the nation. 

The Vermont flood came in 1927. Every 
means of communication was obliterated. 
The amateurs were sought out by the 
authorities. They were ready -like the 
Marine Corps the radio amateur is always 
ready. They had rebuilt their stations, 
expecting to be called to serve, and were 
actually organizing outside amateurs to 
handle the expected traffic when their aid 
was sought. Red Cross, Army, press. rail- 
roads and general public were furnished 
communication for several days. 

Santa Paula, California, had a terrible 
flood and here again the amateur and his 
splendid country -wide organization were 
ready and provided the Army and Red 
Cross communications. There was the 
terrible Mississippi Valley flood, also in 
1927. Again did the amateur supply the 
emergency communications. In all there 
have been sixteen major disasters in the 
past decade when the amateurs and their 
organization supplied for days at a time 
the only communications. 

Does it not mean something that this 
invaluable service has been developed by 
the amateur voluntarily? There is noth- 
ing in any amateur's federal license that 
requires him to perform this service. He 
serves without compensation, he desires 
none. He works for the pure love of the 
thrill of doing a public service by means 
of his beloved radio. Is this 100 per cent. 
altruism or no? Is it worth preserving. 
or no? 

Emergency Network 

These records of achievement in public 
emergency so aroused the War Depart- 
ment Signal Corps that arrangements were 
made for an affiliation whereunder our 
amateur stations are joined in a country- 
wide network for emergency communica- 
tions under the direction of the Army 
in its constitutional duty of caring for 
the population when there occurs a gen- 
eral breakdown of the civil authorities' 
abilities to cope with the situation. Thus 
some thousands of the best amateurs of 
the country are today joined in the Army - 
Amateur Radio System. Are the mem- 
bers of this committee aware of this offi- 
cial government recognition of the value 
to the nation of amateur radio? 

In the case of the Navy, the latter has 
opened a special classification for radio 
amateurs and already has enrolled some 
thousands as Naval Reservists in various 
grades from enlisted operators to commis- 
sioned reserve officers up to the rank of 
Lieutenant -Commander. The writer has 
the honor of holding a Lieutenant -Com- 
mander's commission in the U. S. N. R. 

This picture of amateur radio is not 
complete without a word about the ama- 
teur's organization, his American Radio 
Relay League. This League is sixteen 
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A Research Opportunity for the Radio Amateur 
apart. The tube is then filled with a 5% 
solution of sulphuric acid in water and 
inverted in a dish of the solution. At- 
mospheric pressure will cause the solution 
to fill the inverted tube until the hydro- 
gen and oxygen bubbles liberated by the 
current begin to force it down along the 
scale. The amount of gas is closely pro- 
portional to the total amount of electric- 
ity passing through the solution; and 
dividing this gas volume (relatively indi- 
cated on the scale) by the time. we obtain 
a number indicating the relative average 
current. This device is therefore useful 
whenever we wish to measure for any 
purpose the average of a fluctuating cur- 
rent. and makes an interesting experiment 
as well. The constants in the figure were 
chosen for one hour runs with d.c. values 
between .1 mil and 10 mils, representing 
various broadcast signals as rectified by 
the two -71Á's of the writer's rectifier. 

In any of these methods of signal mea- 
surements. if the receiver and its amplifiers 
do not perform constantly great inaccu- 
racies will result. Some research workers 
use a calibrating signal from 'a local mod- 
ulated r.f. oscillator loosely coupled to 
the receiver. But these instruments are 
difficult to build and expensive to buy and, 
unless their filament and plate voltages 
are carefully checked. may vary them- 
selves. Austin has found that if receiver 
filament voltages are kept constant within 

1% and plate voltages within ± 10%. 
the overall sensitivity will not vary more 
than =- 10re. a value reasonably small in 
comparison to probable errors from static. 
interfering signals, etc. A simple and sat- 
isfactory solution is to run all apparatus 
from the lighting circuit. keeping the line 
voltage constant with a series resistance 
and voltmeter. It goes without saying 
that fairly new tubes must be used. 

Of course in day -to -day work the sig- 
nals from a given station should be mea- 
sured at the same hour each day: only in 
this way can the diurnal change in signals 
be eliminated. The daylight broadcast's 
measurements are easy -what little fad- 
ing one does find is quite rapid, and the 
measurement can be accurately made in 
a minute or so. But at night it is a dif- 
ferent matter. and the measurement 
should extend through at least five or ten 
minutes. During this period one should 
take readings on the milliammeter at half - 
minute intervals. The means of the ten 
or twenty readings thus copied down, 
found by adding up the total and dividing 
it by ten or twenty as the case may be, 
will he a close approximation of the aver- 
age current value. 

Pickard has found that. while the morn- 
ing value may be steadily twice the after- 
noon value. the night fields may vary in 
a few minutes by the ratio of 1000 to 1. 
Usually a bad night for one station is a 
bad night for all; and often weak signals 
at one receiver mean weak signals all over 
the United States. For an amateur there 
is little use in measuring long -wave re- 
ception. for the broadcast band (particu- 
larly the lower half). will show about the 
same variations with greater intensity. So 
the broadcast hand should be covered, say 

(Continued from page 1095) 

by morning measurements on a station 
about 100 miles away, and by night mea- 
surements on a station between 600 and 
1000 miles distant. 

Short -wave results are very much up 
in the air at present. and here is a chance 
to do some valuable work. Any waves 
below 50 meters should show puzzling re- 
sults here; perhaps the channels around 
40, 30 and 20 meters will especially bear 
watching. Dependable and distant short- 
wave broadcasters are hard to find in New 
York, and amateurs who live at great dis- 
tances from \WGY and KDKA are fortu- 
nate in this regard. G5SW on about 25 
meters usually comes in during the late 
afternoon; Australian \'K2ME on about 
28 meters is sometimes heard in the 
morning, as well as a German station on 
17 meters. On about 50 meters KDKA 
is only 300 miles away and shows rather 
slight variations. There are many short- 
wave commercials. but their schedules are 
somewhat irregular, particularly over the 
week -ends. Some of these stations logged 
here are: PPW Brazil 28 m., LS1 En- 
gland 30 m., DFE Germany 30 m., XDA 
Mexico 32 m., KEZ California 28 m., 
DHA Germany 23 m.. FTL France 30 m., 
EAQ Spain 30 m. These commercials 
can be recognized when they send several 
"\-s ", followed by their call letters. 

Conclusion 

So much for the description of tadio's 
latest and most puzzling field of research. 
In summarizing the elements which should 
be studied, we might append the daily list 
of measurements being made here. as a 
suggestion for interested experimenters. 
At 8:00 A.M. we read the temperature. the 
pressure, the relative humidity, note the 
state of weather, condition of ground. 
kind and height of clouds, sketch the sun 
noting extent of spotted area and any 
spots or groups approaching center, look 
at the magnetic storm indicator, measure 
\WGY broadcast, KEZ 28 meter, and 
KDKA 50 meter reception, note static 
and fading. At 10:00 A. M., YVF on 2S 
meters is measured, and at 6:00 P. M.. 
G5SW on 25 meters. At 8:00 P. M. all 
the weather observations are repeated. 
static and fading are rechecked, WLW 
records its broadcast signal, KDKA and 
DHA on the short waves are measured. In 
addition we receive from other observers 
monthly reports of sunspots. magnetic 
activity, aurorae and earth currents. How 
well the full schedule can be maintained 
is a question, but first results show that 
the measurements might be still more ex- 
tensive. Work? Yes, plenty of it, but 
what results of importance are to be pain- 
lessly gained? 

List of Parts for Audiometer 
Yaxley 7 -point inductance switch. 
\yard :Leonard 5000 ohm resistor. 
Electrad type "B" resistor, 1000 ohms. 
Yaxley 800 resistor, 100 ohm. 
Yaxley 800 resistor, 10 ohm. 
\'axley 800 resistor, 1 ohm. 
Homemade resistor, .1 ohm (1 foot 6 inches of 

No. 28 wire wound on small wooden dowel). 
Panel, baseboard, Fahnestock clips. 

List of Parts for Visual Signal Indicator 
I Kelford type 200 output transformer (any ap 

proximately 1 :1 transformer will dots 

2 Cheap 1-'X or Navy sockets. 
I Single pole- triple throw battery switch. 
1 Electrad type B" resistor, 1250 ohms. 
2 Yaxley 800 resistors, 400 ohms. 
2 UX -171A tubes. 
1 Weston type 301 milliammeter, 0 -5 mils. 
Baseboard, kahnestock clips. 
Voltmeter, 2 mfd. condenser, optional. 

The above are the components that 
were used by the author. However, any 
others having similar electrical and physi- 
cal characteristics may be substituted. 
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The World at Your Fingertips 

(Continued from page 11,19) 

Having a good receiver in good oper- 
ating condition is only half the battle. 
You have to know when to listen, and 
at what points on the dials. The ac- 
companying list of stations. with their 
hours of operation in Eastern Standard 
time. should be of great assistance to 
you in this respect. 

One thing many people cannot seem 
to get into their heads is that time is 

different in different places in the world. 
Many short -wave set owners finish their 
suppers at 7:00 or 7:30 in the evening 
and then sit down to their receivers with 
the innocent expectation that there will 
be short -wave stations to hear all evening. 
This is not always so. Seven o'clock 
New York time is midnight in London, 
and G5S11', the famous British Broad- 
casting Company's short -waver, is just 
signing off for the night. The writer has 
read hundreds of letters from people who 
complain of their inability to bring in 
London for their bridge guests -at nine 
o'clock. This is an age of scientific 
achievement, but even a dozen short- 
wave sets won't bring in a station that 
isn't transmitting. 

Right now the best times to hear 
foreign stations are early in the morn- 
ing and about the middle of the after- 
noon. Between four and about eight 
a. m. the stations in Australia, Siam, 
Siberia, the Dutch East Indies and Hol- 
land are quite active, and they deliver 
astoundingly strong signals. VK2ME, in 
Sydney, is testing pretty regularly with 
Schenectady and with the British Post 
Office stations in England, and comes 
through with fair reliability. He is not 
on every morning, but if you don't get 
him one day you probably will the next. 

Those Dutch stations are by far the 
best ones. PLE and PLF, in Java, work- 
ing with PHI, PCO and PCK in Holland, 
operate powerful transmitters, and if you 
tune way down low on your smallest 
coil, you can get them loud enough to 
wake up the family next door. 

If you have always confined your 
listening hours to the early evening, 
you won't know your set in the early 
morning. The air is comparatively clear 
and quiet and the very low -wave stations 
skip in without much coaxing. 

During the afternoon the German sta- 
tions get busy, and come through just a 
little under 1VGY. In England G5SW 
starts at 2:00 p. m. E. S. T., and is an 
old stand -by. 

As you know, skip distance effects vary 
with wavelength time of day, and the 
condition of the atmosphere. Therefore. 
divide your listening schedule something 
like this: 14 to about 20 meters. best 
from daybreak to about 2:00 p. m., and 
then fades out as darkness approaches; 
it is useless to listen below 20 meters 
after dark. 20 to 35 meters, Europeans 
from 1:00 p. m. to about ten in the 
evening (if they happen to be putting 
on late programs). 35 to 75 meters, best 
between twilight and daybreak. 

You can locate many of the foreigners 
by spotting some of the American sta- 

(Continued on page 1140) 
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Why Waste 
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trouble and replacements -and is self - 
healing! 

In using the Mershon Condenser in your 
own set you are following the example 
of more than thirty manufacturers who 
specify the Mershon as standard 
equipment in their own receivers. 

Mershon Department JC 

THE AMRAD CORPORATION 
Medford Hillside, Mass. 

The Mershon Condenser will 
be on exhibition at the R.M.A. 
Show in Atlantic City, June 
2nd to June 6th, booth C -I. 
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Amazing 
Reception 

Super tl "Atta 
Thousands of users are getting mar- 

velous reception with the. SUPER 
BALL ANTENNA, 
the "all directional" 
aerial, which brings out 

tr the hidden powers of 
all A. C. radio sets. 

SUPER BALL AN- 
TENNA features a 
patented condenser 
which acts as a neutral- 

\ izer for the entire sys- 
ter and greatly clarifies 

s tone. 
SUPER BALL AN- \ TENNA gives 

greater selectivity. 
volume and dis- 
tance due to its 
conductive sur- 

face of 364 sq. 
inches. 

S U P E R 
-_ -_ BALL AN- 

TE NXA 
is easily- 
installed 
in a few 

minutes and gives a lifetime of satisfac- 
tion. 

Over 1,000,000 in Use 
Super Ball Complete $350 with Condenser Kit for 3 

Inatallation 
Cet one today at your radio dealer. write for our 

folder, i ton the $1'1'HIt BALL ANTENNA Works." 

YAHR.LANGE INC. 
205 E. Water St. Milwaukee Wis. 

VOICE OF THE ROAD 

The Automobile Receiver as de- 
scribed in the April issue of Radio 
News has struck a note of almost 
unbelievable popularity. 

And JUSTLY So! 
here is a set which incorporates 
every conceivable feature for simple 
adaptability to the Automobile and 
which really works. Send for our 
descriptive Sheets. 

Jobbers-Dealers: Your market is 
tremendous. Continental Wireless 
offers you a chance to realize real 
profits in this receiver. Write for 
our special agents proposition. 

- - - - -- -SEND TODAY - 
Continental Wireless Supply Corp. 
ftO Newark St., Hoboken, N. J. 

Kindly send me your special agent's 
proposition. 
Kindly send me further particulars on 
your auto kit. 

Name 

Address 

City. 

State 
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17,000 Ambassadors of Good Will 
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years old next May. It is a vast organiza- 
tion of substantially every worth -while 
radio amateur in the United States and 
Canada. It publishes its own magazine, 
and it is appropriate to the rest of this 
story that this amateur magazine is rec- 
ognized internationally as leading the radio 
industry in the short -wave field. The 
A.R.R.L. is strictly non -commercial. No 
person may serve as an officer nor as a 
director who has any business connection 
with the radio industry. Its Board of 
Directors is elected by the membership 
from each of 14 divisions in the United 
States and Canada. It meets annually. 
the expenses of all directors being borne 
by the League. It maintains a volunteer 
communications field force that numbers 
several hundreds, who supervise the prac- 
tical operating activities, and insuring at 
all times a smoothly- working communica- 
tions machine. The present President of 
the United States when he was Secretary 
of Commerce personally presented cups 
to be competed for by the amateurs an- 
nually. The amateur accomplishing the 
outstanding radio feat of the year was 
awarded the Herbert Hoover Cup. Radio 
amateurs for many years have been very 
proud of the type of person whose respect 
they have gained. 

This finishes an abbreviated summary 
of the radio amateur. He is the product 
of the wise Act of 1912 which gave him 
a standing under the law. This act, I 
submit. was one of the most constructive 
and valuable bits of legislation that a 
Congress has ever enacted. Permitting 
those of our young men who have the 
natural attainments. regardless of their 
status in life. to pursue amateur radio. has 
contributed to the placing of our country 
in the present position at the head of 
the radio communication art; it added to 
our national wealth in providing encour- 
agement and opportunities to thousands 
of young Americans who probably would 
never have possessed them otherwise. As 
their leader I appear before you now in 
1930. as I have appeared many times be- 
fore, to plead that at all hazards you look 
out for the amateur of today and also for 
those amateurs who are to cone. 

Provide for the Radio Amateur 
We have no comment to make upon the 

wisdom of the provisions of S. 6. \Ve 
wish merely to point out that whether it 
is a Radio Commission, or the Depart- 
ment of Commerce. or a Communications 
Commission that is given jurisdiction over 
radio, provision should be made for the 
amateur. 

We have fared very well under the ad- 
ministration of the 1927 law by the Fed- 
eral Radio Commission and the Radio 
Division of the Department of Commerce. 
They both appreciate the value of the 
radio amateur. The Federal Radio Com- 
mission has put at our disposal the maxi- 
mum of the facilities made possible for 
radio amateurs by the 1927 international 
treaty ano in a recent analysis of the high - 
frequency spectrum publicly expressed 
regret that the treaty so limited it that it 
could not continue the previous more ex- 

tensive allocation of channels to this im- 
portant group, the radio amateur.' We 
shall be very well satisfied if the govern- 
ment communications commissions of the 
future deal with us as fairly as have the 
existing agencies. 

However. any governmental regulative 
agency will be besieged by commercial in- 
terests to grant ever greater numbers of 
channels to them. It will be urged upon 
such an agency that the amateur channels 
are worth thousands of dollars in earning 
ability. Let me entreat that you believe 
that those few radio channels which have 
been left the amateur constitute a value to 
our nation incalculably greater than any 
possible money earnings that could con- 
ceivably be developed from them by any 
commercial company. 

Finally, in considering a means of regu- 
lating communications let me urge you 
with all the force and sincerity I can 
command that you bear in mind the radio 
amateur and make possible his contin- 
uance. To do less would be nothing 
short of a national catastrophe. 

The World at Your Fingertips 
(Continued from page 1139) 

lions. For instance, you can get W2XAF 
(WGY) pretty easily on 31.45 meters; 
crawl just under him and look for PCJ. 
NRH, and the German station at Koenig - 
swusterhausen. Little NRH, in Costa 
Rica, is about two degrees below these. 
You can spot this group of stations be- 
cause they are about ten degrees below 
a very powerful code station on about 
33 meters. This is XDA, in Mexico 
City, which also occasionally uses voice. 
When it does it sounds just about as 
\\'JZ does to a receiver located in Bound 
B rook. 

There is a whole mess of stations 
around 48 and 49 meters. Generally 
the American stations fill up the ether 
pretty well in this band, but if your set 
is selective you can cut between them 
and pick out some interesting stations in 
Central and South America. First locate 
W3XAU (Philadelphia), and tune just 
above him for that station, HRB, in 
Honduras. Log KDKA (W8XK) on its 
new 49 meter wave. and just below him 
find HKT, in Bogota. Colombia. After 
tuning in the powerful American tele- 
phone transmitter \\-ND, on 44.4 meters, 
hang on close and listen carefully for 
VRY, in Georgetown, British Guiana. The 
operating hours of these South Americans 
are given in the list. It is quite easy 
to identify them, as they obligingly an- 
nounce in English as well as in Spanish. 

Short -wave reception conditions have 
the habit of changing quickly and without 
apparent provocation. If you don't hear 
a single foreign station for a week don't 
feel discouraged; the next week you may 
hear a dozen at a time. 
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Solve That Housing Problem 
(Continued front page 1087) 

and note whether the holes check up 
with the positions of the controls. When 
you are satisfied that everything is quite 
all right, then the holes may be enlarged 
so as to. allow the controls to be ad- 
justed without binding. The large hole 
for taking the faceplate of the dial should 
be drilled with a circle- cutter or provided 
by making a series of small drill holes. 
When the set has been finally located in 
its correct position. it may he fastened to 
the floor of the cabinet. The photo- 
graphs accompanying illustrate the points 
brought out in this description and will 
show the very fine pleasing appearance of 
the entire assembly. once the receiver has 
been finally mounted in the bottoni of the 
cabinet. Objection may be raised to the 
fact that the receiver is mounted quite 
low and near to the floor. but considering 
the saving by mounting the receiver in 
the same cabinet speaker, this objection 
is not a serious one. 

Can We Tolerate Hum? 
(Continued front page 1111) 

Finally, if a strong unmodulated car- 
rier is tuned in, any hum causes pres- 
ent in the r.f. amplifier will bring in hum. 
caused by carrier modulation in the re- 
ceiver. This may also increase or de- 
crease the all -over hum of the receiver, 
depending on whether or not. after de- 
tection, its phase with respect to the 
audio hum of the receiver is zero or some 
other value, and whether or not its wave- 
form corresponds to that of the audio 
hum. It. is possible to neutralize a strong 
audio hum by a strong carrier hum in this 
way if the circuit is properly arranged. 

Cornet S. -W. Receiver 
(Continued front page I0S2) 

R5, R6- Durham midget plate and grid 
resistor, .25 meg. 

R7, R9- Amperites, type IA 
R8-Amperite. type 622 
Two National velvet vernier dials. 4 -inch 
One National grid grip 
One l'axley jack switch, type 45 
One Yaxley cable connector and plug. 

No. 660 
One Yaxley phone 
One Vaxley twin jack for phones 
Four Eby wafer sockets, 4 -prong 
One platform assembly for coils 
One set Octo coils or home -made accord- 

ing to specifications given in Fig. 3 
One X -L binding post and insulated strip. 
Metal for chassis and cabinet, as shown 

in Figs. 7, 10 and 11 

Bus bar, solder, etc. 
The above are the components that 

were used in the RADIO NEWS model. 
However, any others having similar elec- 
trical and physical characteristics may be 
substituted. 
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AT HOME TTRAINED JINEN ARE E 
MAKING '560 to V00 A WEEK 

Why don't you get into Electricity. too? It's today's great Oppor- tunity for you and every other man who is sick and tired of strug- 
gling along on small pay. Hundreds of "Cooke Trained Men' 
who were no smarter than you when they started now make $3,000 
to $5,000 a year -and some make even more! 

LEARN AT HOME IN SPARE TIME 
Learn with the famous L. L. COOKE "Work Sheet and Job Ticket" Method. It's simple, it's thorough, it's practical, It's just like actual shop experience. yet it's all done right in your 
own home with the Big Complete Outfit of Tools and Apparatus 
given to you without extra cost. And it's done in your spare time, 
without rplittinz your present job or losing a single hour's pay. 

PREVIOUS EXPERIENCE NOT NEEDED 
lion don't need previous experience -you don't need higher 
education to learn Electricity the L. L. COOKE Way. If you 
can read and write, that's enough. This great Training is amazingly clear and simple. There s nothing like it anywhere. It's the Train- ing with hundreds of successful graduates; it's the Training that has put many men on Easy Street; it's the Training for YOU. 

GET STARTED- -MAIL COUPON 
"Cooke Trained Men" are the "Big Pay Men" everywhere. SOO to Sroo a week is what many of then are making. That's the kind of a job for you. Get started under the famous L. L. COOKE Money Back Agreement. Act today to increase your pay. Send 
coupon for Big FREE Book, "Secrets of Success in Electricity." \tail coupon now. 

L. L. COOKE SCHOOL OF ELECTRICITY 
Dept. 40 -A, 2150 Lawrence Ave., Chicago, Ill, 

Dept. 40A. SSO o 
Lawrrence Ave.. Chicago. 111. 

Send n entirely free and fully repaid. > r took -Serrate n EI 1 its." wit), p'tticuISn .bent y r ons 
s,1,5,ß (our,. in ):le rieity. 
Name 

Address 

itettsidente of Caned. may send coupon to It.tA. Yarrow. Special 
ltepresent:Aivc. r ]tedbuty Lane, East, window. Opt.. Cauoda. 

FREE New Radio Trouble Finder and Service Manual -See page 1164 

WE'VE "GOT i.1OMETHING", 
ON THE BALL* 

FOR years Cardwell has been striking out Condenser 

Problems and for years Cardwell has satisfied the 
critical and set the pace in Spcciali ;ed Condenser Manu= 
facture. Transmitting Condensers for Amateur, Broadcast 
and Commercial use. Receiving Condensers in many 
types and capacities. Literature gladly sent on request. é 

CARDWELL CONDENSERS 

F,1 

The Allen D. Cardwell Mfg Corp. + 81 Prospect St., B'klyn, N. Y. 
"THE STANDARD OF COMPARISON" 
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Build Your Own 
Multi -Range Volt- ammeter 
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The Super Akra -Ohm wire -wound Resistors 
and Shunts afford an inexpensive way to 
build an accurate Multi -range Volt- ammeter 
as shown in the above diagram. They are 
carefully designed to insure an accuracy of 
1 per cent and a constant permanency of 
calibration. Their use is highly recom- 
mended for Laboratory Standards, High 
Voltage Regulators, Telephone Equipment, 
and Television Amplifiers, Grid and Plate 
Resistors, etc. 

500 to 80,000 ohms $1.50 
90,000 to 150,000 ohms 2.00 

175,000 to 250,000 ohms 2.50 
300,000 to 500,000 ohms 3.00 

SHUNTS for increasing the range of 
milliammeters, $3.00 each. 

Send us your dealer's or jobber's name and 
we will send you Bulletin 62 -D, containing 
the original voltage multiplier chart for the 
use of Super Akre -Ohm Resistors for con- 
structing Multi -Range Volt- meters. 

xM 
ELECTRICAL SPECIALTIES , ` Coflinndale. Pa. / t 
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WITH THE NEW EXPLORER 
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be 
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make it te most convenient of all converters. 
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Postage upon receipt 

roe rant LITE.nuan1e. 
whether A. O. or D. C. model is 

RIM RADIO MFG. CO. 
695 Grand Street Brooklyn, N.Y. 

TeJe raphÿ 
Morse or Continental 

Step into this interesting -un- 
crowded- HIGHLY PAID 
Profession. Become a trained 
operator in Morse or Radio 

Code, easily, quickly, at home, with 
TELEPLEX, the Master Teacher. Used by 

the U. S. Government and leading schools. 

Write for Folder E -6 

TELEPLEX CO. 
76 Cortlandt St., New York, N. 1 

Leant AT HOME 
With 

Te_ r 7e 

PATENT O INVENTRIONS 
EDWARD GOTTLIEB 
Attorney in Patent Causes 

S Beekman Street 
New York 

Inventions Developed -Representative fn, 
Blair Tool and Machine Corp. 
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Radio Lighthouses for Airports 
(Continued front page 1086) 

were being conducted in a laboratory a 
few yards away and caused no interfer- 
ence. This four -meter wave also kept the 
physical proportions of the equipment 
within reasonable bounds for erection at, 
or near, an airport. 

The air experiments have progressed 
rapidly. The laboratory model of the 
receiver was further stabilized. By the 
control of regeneration and sensitivity it 
was discovered that the shape of the 
beam could be made to conform to dif- 
ferent shapes at various altitudes. This 
feature permitted an observer, in a flight 
across the beam, to receive tremendously 
strong signals for a period of several 
minutes, which would vary with the speed 
of the ship used in any particular flight. 
The flexibility of this feature of altering 
the width of the beam at will, within 
quite wide limits, made it a most de- 
sirable one. 

Signal Strength Great 
One of the most astonishing results of 

the air tests was the demonstration of the 
efficiency of this type of reflector for the 
concentration of radiation in a given 
direction yet confined to- relatively nar- 
row beams. Early tests proved that 
with a vertical beam the signal strength 
was tremendous at all altitudes. At va- 
rious times we had as many devices as 
two milliammeters, two flashlights and a 
loudspeaker operating on the output of 
the receiver simultaneously with no de- 
crease noticeable, and at no time could 
we operate the receiver at maximum 
efficiency without running the meters off 
scale. This gratifying result enabled the 
researchers to have great latitude in the 
selection of a receiving circuit for the 
ultimate design of the receiver, and gave 
a wide choice as regards the rectifier. The 
thought most prominently in mind was 
that the receiver must be automatic and, 
beyond flicking on the filament switch, 
the pilot would have no adjustment to 
make. This would permit the receiver 
to be installed in some remote part of the 
ship and not take space that would be 
valuable for other purposes. 

Great care was taken to keep the ap- 
paratus in the airplane as simple as 
possible, and the great signal strength 
greatly assisted this problem. It was 
found that it was possible for the airship 
to fly through the beam without receiving 
any indication whatever. This was due 
to the relation of the receiving antenna 
to a polarized transmitter. Those making 
the tests, owing to the intrusion of a 
patent situation, were compelled to avoid 
the simplest method of correcting this 
situation and adopt one of two alterna- 
tives; either complicate the simple, ex- 
ceptionally short antenna on the airship 
or provide some means of emitting a non - 
polarized beam. A satisfactory compro- 
mise was effected by adding another 
antenna to the transmitter, at right angles 
to that already described, and by means 
of a rapidly rotating commutating device 
or antenna switch, transfer the output of 
the oscillator first to one antenna and 

then to the other. This arrangement kept 
the requirements in the airplane to a 
minimum. 

After numerous "kinks" from a radio 
viewpoint had been straightened out in 
extensive tests, the apparatus was sub- 
mitted to demonstrations for the criticism 
of Army and Navy pilots. Later nu- 
merous commercial aviation experts wit- 
nessed the elementary tests and, in all, 
perhaps fifteen or more experienced pilots 
and radio experts have flown across the 
beam, each, in turn, contributing useful 
hints that progressively improved the 
apparatus from a practical aeronautical 
point of view. 

The commanding officer of one of the 
naval air bases, after personally making 
thorough air tests, was so impressed with 
its possibilities that he drew the attention 
of the Navy Department to the matter. 
He has recommended that it could, per- 
haps, be used to advantage by airplane 
carriers in guiding returning pilots to their 
mother ships after scouting patrols or 
other naval operations. The Air and 
Signal Corps of the United States Army, 
after similar practical tests, are closely 
investigating the military possibilities. 

As far as commercial aviation interests 
are concerned, and it was primarily for 
commercial purposes that the research 
was aimed, the reaction was very gratify- 
ing. It was realized that the device must 
be placed in experimental operation under 
actual service conditions to ascertain the 
best means of utilizing the idea. One of 
the largest air transport companies in the 
United States co- operated with the radio 
company whereby two of these parabo- 
loid reflectors would be installed at two 
of their air terminals and several of their 
air liners equipped with receiving appa- 
ratus in order to accurately try out the 
many theories. However, due to changes 
in certain policies made necessary within 
the radio organization concerned, it was 
found this plan must be abandoned, at 
least, for the time being. But the air 
transport company has engaged the engi- 
neer who was most instrumental in 
bringing this work to the present inter- 
esting stage. and announced, through its 
chief of radio, that they will continue 
the research within their own organiza- 
tion. 

Future Uses 
Although the ramification of the beam 

in aeronautics offers much promise, it 
was only used in present experiments as 
a device for localizing an airport in fog 
or other obscurity. It is planned to use 
it as a companion device with the aircraft 
compass. The first theory of operation, 
that seemed most practical, took into 
consideration that the aircraft radio com- 
pass would bring the pilot along his 
course. flying upon a radio beacon in the 
vicinity of his destination, the exact loca- 
tion of which he would be aware of. He 
would also have information as to the 
relative position of the compass beacon 
to his airport. If the area surrounding 
the beacon and airport is totally obscured 

(Continued on page 1143) 
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Radio Lighthouses for Airports 
(Continued from page 1142) 

he would then turn on the switch of his 
beam receiver. This receiver. arbitrarily 
adjusted to the wavelength of the beam, 
would function as he passed through it. 

Visual Indications 
Two methods of indication would be 

used, both visual. As he entered the 
radio field of the beam a small light 
flashes on, closely followed by the rising 
deflection of his meter. Dependent upon 
the speed of the ship, this meter needle 
will very gradually increase its deflection 
until a maximum reading is reached and 
will then just as gradually decrease as the 
ship passes toward the other limit of the 
beam. The maximum reading will be 
recorded at the time the ship is imme- 
diately above the transmiter. As this 
is written. practically all transport lines 
are either equipping their airplanes with 
two -way voice radio apparatus. or have 
ordered the equipment. Long before the 
pilot nears his destination he will have 
information regarding the "ceiling" at the 
field for which he is bound. If it is of 
sufficient height to permit a landing. with 
the definite knowledge of the location of 
the airport given him by the beam de- 
vice. he could come down through the fog 
and under the ceiling would have the 
needed visibility to make his landing. 
Under present general operating condi- 
tions, with a totally obscured area sur- 
rounding his destined airport. a pilot has 
no way of locating that field even though 
he knows there is sufficient ceiling to 
land. He hesitates to come down through 
the obscurity to search for the field under 
the ceiling because of his lack of faith 
in the altimeter now in use as there 
would be too great a risk from surround- 
ing high obstacles. But with positive 
knowledge of the location of the field 
and of his own whereabouts. with his in- 
formation as to ceiling accurate, he can 
come through in comparative safety. The 
radio two -way voice apparatus will also 
have given him the direction of the wind, 
if any. and his approach be governed ac- 
cordingly. 

Blind Landin,fs 

No consideration has been given. so 
far, to the beam being used in some way 
that would permit a blind landing with 
the field obscured right to the ground. 
with no ceiling at all. In present prac- 
tice it is customary for the pilot to seek 
an unobscured field under such circum- 
stances. if the condition has arisen while 
he was in flight. This writer knows of 
no pilot who would deliberately attempt 
a landing on a field in a congested area 
under such circumstances. It is true that 
a celebrated military flier has demon- 
strated the possibilities of a blind landing. 
However, in the present stage of air 
transportation. he doubts if any commer- 
dal pilot would even think of it under 
the saine circumstances. Devices for 

Iliad landing must be infallible in action 
and so automatic in operation that a 
pilot will have implicit trust in them, and 
so accustomed to them that he would use 
them almost subconsciously. Our present 
pilots are trained in a school that makes 
them distrustful of anything but their 
own senses. There is no group of human 
beings who must be so thoroughly "sold" 
upon anything new. as airplane pilots now 
in command. It is to be reasonably ex- 
pected that new schools will create in- 
strument- minded pilots who will succeed 
the old boys. It behooves those who 
would intelligently assist in the work to 
keep foremost in their minds, that the 
modern pilot's duties and responsibilities 
are so many and heavy that anything that 
is devised must he of incalculative value. 
He has little time for further jobs re- 
quiring manual operation and therefore 
a device must preferably be automatic. 
The twisting of radio dials is an abhor- 
rence to the average pilot. The pay loan 

of an airplane is not sufficiently large th. 
valuable weight may be displaced for 
instruments that have relatively little 
value. The aircraft radio compass de- 
scribed in a previous issue, in addition to 
its guiding value. also serves as a re- 
ceiver of weather reports and. where the 
same intermediate frequencies arc em- 
ployed. as a receiver for inter- communi- 
cation. It is a necessity. The beam 
receiver is so small and weighs so little 
that its inclusion is negligible as an addi- 
tion to the load. It works from the same 
batteries as the other receiver. It is also 
possible to utilize the same audio am- 
plifier for both. all that is needed is 
suitable switching facilities. It is hardly 
possible that both receivers will he used 
simultaneously. 

Radio of Primary Importance 
The interesting experiments described 

have proved in a practical way that such 
beams are most useful in aeronautics. 
It remains to be determined by experi- 
ments in practicable application where 
and how they must be used to best ad- 
vantage. They demonstrate one thing. 
beyond doubt, that radio will be one of 
the most important factors in the new 
aviation industry. The most intriguing 
problems yet remain to be solved and 
radio investigators will uncover them. 
What about a new radio altimeter? What 
can be done with a radio bank and turn 
indicator. or inclinometer? They are 
around the radio corner somewhere. The 
above beam equipment, useful as it may 
he in this initial form. requires only 
further thought and development to ren- 
der it a valuable aid to aeronautics in a 

variety of uses. However. close co-op- 
eration between radio and air transport 
organizations is vitally essential before 
its full possibiilties can be realized. The 
time is not far distant when these t wo 
great industries will come to realize how 
one is dependent upon the other. 
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A GREAT STEP 

FORWARD o . 

EVEREADY RAYTHEON 

TUBES FOR TALKING 

PICTURES, TELEVISION 

AND ALL INDUSTRIAL 

PURPOSES 

THESE television tubes are of 
proved performance and de- 
pendability. The Eveready 
Raytheon Kino -Lamp, for tele- 
vision reception, is the first 
tube developed commercially 
that will work with all sys- 
tems. Its glow is uniform over 
the entire plate. Its reproduc- 
tive qualities are perfect - 
without the need for mirrors 
or ground glass. Each tube is 
tested in our laboratories. 

The Eveready Raytheon 
Foto -Cell is a long -life trans- 
mitting tube for talking pic- 
tures and television. It is made 
in several standard types, and 
can be built to your specifica- 
tions at reasonable prices. 

If you are interested in talk- 
ing pictures or television - 
write to us. 

NATIONAL CARBON CO., Inc. 
General Offices: New York, N. Y. 

Branches: Chicago Kansas City 
New York San Francisco 

Unit of and Carbon 
Union Carbide j_ Corporation 

ÏÑERFAEìV 
RAYTHEON 

Trade -marks 
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STYLE NO. 154 

Genuine Screen Grid radio with dynamic speaker 
and high grade cabinets for radio or radio- phono- graph combinations. 
Write today for free illustrated catalog of Radio 

and Radio Cabinets 

EXCELLO PRODUCTS CORPORATION 
4832 West 16th Street 

CICERO, ILLINOIS 

CHANCE TO START 
YOUR OWN BUSINESS 

\lsnuiact.ring Metal Toys and Novelties 
As Our Representative 

Big demand for 5 and Inc Store Nov- 
elties. Ashtrays. Toy Soldiers, Ani- 
mals, Auto Radiator Ornaments, etc. 
We co- operate In selling goods you 
make; also buy these from you. Small 
investment needed to .tart and we 
help you build up. WE FURNISH 
COArLETE OUTFITS and start you 

11 in well- paying business. Absolutely 

'I 
I. NO EXPERIENCE and no special 

place needed. A chance of a lifetime 
for man with small capital. Write AT 

*ONCE if you mean strictly huslness and want to handle 
wholesale orders now being placed. 

METAL CAST PRODUCTS COMPANY, 
Dept 12, 1696 Boston Road, New York City. 

DQale10 ®,oóó 
cc 

WORTH OF RADIO 
MERCHANDISE SUCH AS REPLACEMENT 

CONDENSER RLOCKS,TRANSFORMERS 

SETS, SPEAKERS, AND TUBES SOLD 

AT75 %OFF THE UST PRICE. 

SEND FOR FREE COPY OF 
LATEST "RADIO BARGAIN NEWS" 

ederated purchaser 
114- READE STREET 

to NEW YORK CITY a 
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Short -Wave Receiver Design 
(Continued from page 1103) 

metal sub -panel to which is also added a 
metal bottom shield. By being careful 
to see that practically all of the radio - 
frequency leads are located above the 
sub -panel, while all of the power supply 
leads are located in the enclosed com- 
partment beneath the sub -panel, much 
is done to eliminate troubles from so- 
called modulation hum. 

Another important point to be consid- 
ered in the construction of the receiver, 
is the order in which the heater circuits 
of the various tubes are connected to- 
gether. In fact, it will be found that run- 
ning individual sets of twisted pairs from 
the power unit terminal plug at the back 
of the sub -panel directly to each socket 
will give the most satisfactory results. 
A single set of twisted pairs run around 
the sub -panel and hooked on to each 
socket in turn almost invariably causes 
considerable difficulty. 

And now for the final and perhaps least 
expected of all sources of hum trouble - 
the interstage r.f. transformer. In order 
to simplify construction, an attempt was 
at first made to use a tuned impedance 
as the interstage coupling device, first as 
shown in Fig. 7 -A and then as in Fig. 7 -B. 
where the stopping condenser is located 
in the grid return circuit of the detector 
rather than in the plate circuit of the 
screen -grid amplifier. In both of these 
instances the receiver not only lacked the 
sensitivity obtainable when using a trans- 
former but also suddenly developed a new 
hum, 

Interstate R.F. Transformer 

Apparently both of these r.f. coupling 
devices were capable of passing on to 
the grid of the detector tube some of 
the hum frequencies developed in the r.f. 
circuit. The loss of sensitivity was due 
seemingly to the fact that there is no 
such thing as an r.f. choke of infinite im- 
pedance at all frequencies, which spoiled 
the effectiveness from a "gain" point of 
the circuit. The stopping condenser in 
the grid return circuit at "B" apparently 
had considerable impedance at some fre- 
quencies which also prevented that circuit 
from performing at par. 

The solution is obviously a radio - 
frequency transformer as shown at "C ", 
Fig. 7, in which not only is the sensitivity 
of the receiver kept up where it belongs, 
due to the complete omission of shunt 
radio frequency chokes and series block- 
ing condensers, but also all low- frequency 
coupling between any part of the r.f. 
amplifier circuit and the detector tube 
grid is completely eliminated. 

There are quite a number of regenera- 
tion control systems, each of which seems 
to have some particular short -wave band 
in which it operates to best advantage. 
Where the plug -in coils are used, as in 
this case, to cover an extremely wide fre- 
quency range, it is necessary to find some 
means of regeneration control that will 
be smooth at all times and not result in 
uncontrollable fringe howl, bad hand ca- 
pacity effects and interlocking. 

Of the four most generally used 

methods, namely, variable plate by -pass 
condenser. series plate resistor, tickler 
shunt resistor, and screen -grid voltage 
control, the tickler shunt resistor method, 
when accompanied by other circuit de- 
tails, such as a fringe howl elimination 
resistor across the audio transformer sec- 
ondary, results in uniformly satisfactory 
performance at all wavelengths. 

In eliminating body capacity detuning 
troubles when employing the shunt tickler 
variable control system, it is essential 
that the by -pass condenser be located just 
as close to the variable resistor as is 
physically possible. When such a precau- 
tion has been taken and the receiver is 
enclosed in a metal cabinet, as shown in 
the illustrations, no trouble at all will be 
had with hand capacity detuning effects 
of any sort. 

Tuned Circuits 

Good tuned circuits are at the bottom 
of a good receiver of any sort. Since a 
tuned circuit comprises a coil and con - 
denser, let us consider both of these units 
in turn. 

Until recently there have been no 
proper high- frequency tuning condensers, 
designed for that purpose. The practice 
has been rather to use some sort of a 
broadcast -range condenser with a few 
lonesome plates providing the small ca- 
pacity actually needed. Some improved 
designs have appeared quite lately, also 
some of the more recent "vernier" con- 
densers have by good fortune been well 
adapted to some high- frequency needs and 
have been much used for such purposes. 

One of the early steps taken in the 
development of the new receiver, there- 
fore, was the design of the special short- 
wave condenser. Unlike other small tun- 
ing condensers it may be mounted in all 
of the regulation manners -screwed to a 
panel, screwed to the base or secured to 
a panel by the hexagon nut on the front 
bearing in conventional "single hole 
mounting" style. At high frequencies any 
condenser with two bearings tends to be 
noisy, either at once or else after it has 
had some use. This tendency can be de- 
creased by the use of a good jumper from 
rotor to frame and by the use of spring 
tension to secure good bearing contact. 
Both devices have in the past been used 
with varying success. Single- bearing con- 
densers of the "vernier" type, however, 
are noticeably quieter than 2- bearing 
types and the difference grows with fre- 
quency until at about 60,000 kc. (5 
meters) the 2- bearing type has become 
nearly useless. There are several possible 
reasons for this trouble. Prominent among 
them is the effect shown in Fig. 4. The 
frame and shaft of the condenser form a 
single -turn coil. As the shaft is turned 
the bearing contacts change and the single 
turn is partly opened and closed, tending 
to produce noises in nearby tubes or those 
coupled to the condenser. At ordinary 
frequencies the effect is not serious and 
therefore need not be worried about, but 

(Continued on page 1145) 
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at high frequencies it is well worth avoid- 
ing. The new condenser accordingly uses 
but one bearing and that bearing is insu- 
lated. The connection from the tuned cir- 
cuit to the rotor is made through a pig- 
tail of the patented constant impedance 
type. (See Fig. 5.) The pigtail does not 
go to the frame, but to a terminal lug 
on an insulating support at the rear end 
of the condenser. The stator terminals 
are close to this terminal, permitting very 
short leads if desired. 

The attractive appearance alone was 
not the only reason for the selection of 
the projector type drum tuning control. 
This dial has two inherent characteristics 
that make its use particularly valuable 
in short -wave work. The first is that the 
projection feature eliminates parallex in 
the scale reading which prevents accurate 
logging at the various dial settings with- 
out being extremely careful at just what 
angle the dial is being viewed. The other 
is the electrically silent vernier drive 
which is obtained by the use of a non- 
metallic cord. The silent drive feature, as 
in the case of the insulated condenser 
bearing, is very important when tuning in 
on wavelengths below 20 meters. 

Book Review 

The Fundamentals of Radio. By R. R. 
Ramsey. Ramsey Publishing Com- 
pany, Bloomington, Ind. 372 pages. 
$3.50. 

Like his earlier and popular book "Ex- 
perimental Radio," Professor Ramsey's 
"Fundamentals of Radio" covers many 
theoretical and practical points which 
have not found their way into radio 
books. It is a study of the basic theory 
of radio as it is exemplified in modern 
practise. 

The author considers that "if the fun- 
damentals were limited in number to two 
they might be given as the resonant, or 
wave meter circuit, and the three -electrode 
vacuum tube." His book is largely based 
upon these two conceptions, and comprises 
such subject- matter as Electricity, Alter- 
nating Current, Inductance, Aerials, Radio 
Resistance, Long -Wave Transmitters, Ra- 
dio Telephone, Balanced Circuits, Re- 
ceivers and Amplifiers. The greater part 
of the discussion is given over to Vacuum 
Tubes and their various uses and appli- 
cations. 

A logical and well- developed treatise, 
this hook is perhaps not wholly one for 
the amateur. A basic knowledge of elec- 
tricity is required, and Mr. Ramsey oc- 
casionally resorts to higher mathematics 
to explain his theories. All of the modern 
circuits and "hook -ups" are not explained 
-only a few typical ones being given to 
show how the fundamentals are applied 
in modern practice. 

No reader can fail to be struck by the 
thoughtfulness and logic of the entire 
volume. Excellent diagrams and pictures 
of radio apparatus accompany the text. 
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Complete LOFTIN -WHITE Public Address Systems 
Greater Amplification - Straight Line Fidelity Cnrve- 

Humle,ts - Distortionless - Lower Cost 
for Small and Large Installations 

,t\II'LEX has made the revolutionary Loftin -white system available for 
commercial uses. Power amplifiers from a single '45 output fpleturai 
above) to a 50 -watt tube output, in table model and rack and panel form. 
now available. Smaller in size, lower in price. markedly superior to any 
prrsellt sound system. 

LW45 Kit completely 
assembled and with 
coupling plug te con- 
nect to any radio set 
(less tubes) ....542.50 

LW45 K. Laboratory 
wired and tested$50.00 

Designed in cooperation 
with and approved by 
Commander Loftin and 
S. Young White. 

CUSTOM BUILDERS, DEALERS. SEIt- 
VICE MEN -Get these big sales and 
profits! Improve customer? sets. Install 
this super -sound systen, in parks, schools, 
etc. Underbid competition, make moro 
sales and get better results than with any 
other known sound system! AMPLEX en- 
gineers will help you ... without charge! 

Licensed Under 

TOTI N-W H Tv 
Patents ('ending 

AMPLEX Instrument Laboratories 
Dept. C. 132 West 21st St.. New York city 

The above AMPLEX LW45 
system will operate 2 sly - 
nannies or 6 usagnetlro: sup- 
plies microphone current 
equipment: LW45K ampli- 
fier. microphone. mike in- 
put transformer, radio 
coupling plug, fader and 
speakers, baffles ur horns. 

Other systems for as many 
as 16 dynamics 

AMPLEX SERVICE 

w'e help you get the busi- 
ness and make the installa- 
tions. Wo are recognized 
amplification au t ho r i t iea 
and offer a complete en- 
gineering counsel without 
charge. Send sketch and 
details of your Job . .. we 
will give )cou expert counsel 
. . 1IIL.I:. 

L AT HOME RADIO AND TELEGRAPHY Hex Helped Thousands 
On Land. Ships, and Air -Your Career _,WITH AUTOMATIC To Beffer Posifiom 

U. S. Govt. Depts.. Colleges, Future is Secure. Know Code. The Auto -Omni- 

Scientists.and Schools use il 
Listening. 

Models c 015- 540.0.1 
quickly. 

atalog Fr earn 
by 

THE OMNICSAPH MFG. CO., 810 E. 39th St.. N -3, Brooklyn, N. Y. OMNIGRAPN 

The New SAF 3 
ELECTOR` 

SIMPLIM US 
AUDIO J 

FREQUENCY 

SAN 3 was designed by Simplimus 
engineers -one of the oldest groups 
of engineers in the talking equip- 
ment industry -they have always 
led in offering improvements ! Send 
the coupon for complete informa- 
tion on SAF 3 and the course of 
sound lectures offered to the trade. 

Radio Engineers -Installation Men 
-Sound Technicians -here is a 
sound control unit designed to cor- 
rect defects encountered in present - 
day reproduction! 
SAF 3 is a quality control -can suit 
sound to any recording -will work 
with all makes of amplifiers and all 
types of talking equipment. SAF 3 
is the answer to your installation 
problems ! 

And remember -SAF 3 is sold on a 
money -back guarantee! 

SIMPLIMUS, INC., 
SAF Electrical Engineering Division, 

67 Church St., Boston, Mass. 

Gentlemen: Kindly send me free bulletin on 
SAF 3 and place may name on your list to receive 
the course of Iodures on the latest acoustical and 
electrical advances in sound recording and re- 
production. written by lending engineers. pro- 
fessors and experts. 

Name 

Address 

Occupation 
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CONTROL 
is 

half 
the 

battle 
EYES glued to the range finder -deli- 

cate nerves of wire from the conning 
tower to the gun turrets . . . it's all a 
matter of control. 
Less dramatic but mighty important is 
the delicate control that holds in check the 
powerful amplifications of your radio tubes. 
For smooth, efficient performance be sure 
the volume control on your radio is 
CENTRALAB. 

Write Dept. 
25 -G for Free 

Booklet, "Volunne 
Control, l'oltaae 

Control and Their 
Uses." 

SERVICE 
MEN! 

First come -first 
served. Send 25e for 
the New Centralab 
Volume Control 
Guide, exelusirely for 
service Men. Send 
your Letterhead or 
Business card. 

CENTRAL RADIO LABORATORIES 
Dept. 225.6 22 Keefe Ave. Milwaukee, Wis. 

YAY Push 
Button 

Switches 
In a wide range of 
multi- spring com- 

binations. Taxlcy construction throughout. Nov, 
In the follow in umbels: 
No. 2001 -Make Contact 51.00 
No. 2002 -Break Contact 1.00 
No. 2003 -Single Pole, Double Throw 1.15 
No. 2004 -Two Make Contacts 1.30 
No. 2005 -Two Break Contacts 1.30 
No. 2006 -Double Pole, Double Throw 1.60 

YAXLEY MFG. CO. 
Dept. N 1528 W. Adams St. Chicago 

ALUMINUM 
BOX SHIELDS 

Beautiful silver dip finish, 5" x 9" X 6 "-- $1.87. We 
make any size to order in 24 hours. 

Fiat steak, corner posts and partition channels by inch or 
yard. Coil shields. Pilot and Orto -Coli forms In stock. 
Eby wafer sockets for sub -panel mountings, all markings. 
Genuine Baldwin Type "C" phcnes, a neecsity for short- 
wave receptions, $3.63 a pair. 

SLAM THE RADIO MAN. Inc. 
89 Cortlandt St. New York 

LARGE -SIZE BLUEPRINTS 
'THE JUNK BOX 

SHORT -WAVE RECEIVER " -No. 58 
A low cost, efficient receiver for portable 

or hone use. 
"THE DRY -CELL FOUR " -No. 77 

An economical receiver employing dry 
batteries in operation. Ideally suited for 
home and camp use. 
"THE HOME- BUILDERS' SEVEN" - 

No. 78 
.\ super -het for a.c. or d.c. operation. 
.\ complete new supply of these blue- 

prints are on hand, 25 cents each is the 
price, postage paid. 

RADIO NEWS 
Blueprint Department 

381 Fourth Avenue, New York City 
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Push -Pull and Parallel Output Circuits 
(Continued from page 1105) 

volt line as shown. The heater winding is 
on the filament transformer, if one is used, 
or else on The main power transformer PT 
of Fig. 1. The terminals Ti, T2 of the re- 
lay switch may be connected in at a con- 
venient place in the output or input of the 
filter system of Fig. 1 if the filament wind- 
ings are included in the main power trans- 
former PT, but may be connected in the 
primary side of the main transformer if the 
filament windings are on a separate trans- 
former. 

A single line switch may connect the 
system of Fig. 1 and the associated relay 
system of Fig. 2 to the line. Because the 
cathodes and filament are all cold at first, 
the winding of relay RL is not energized 
until the slow heating tube RV of the relay 
system emits sufficiently to form a rectifier 
for the 110 volt a.c. When this takes place, 
the cathode of VT1 and filament VT2 have 
in the meantime become ready, so that the 
closing of contact of relay RL to apply 
plate potential is nicely delayed as desired. 
A selected resistance R8 in series with the 
heater of tube RV of the relay system will 
delay the action any desired time, say 2% 
minutes, though the 40 seconds of the usual 
slow heating type -27 tube is usually quite 
satisfactory. 

The push -pull amplifier in outward 
appearance is much like the conven- 
tional single output tube amplifier. 
In the above, two -45's are used in 

push -pull 

It is apparent that should there be oc- 
casion to switch off the system for but a 
few seconds, the relay will then require 
but a few seconds to come into action after 
switching on again, since the tubes will 
still be hot and also ready to take the load 
immediately. It is further apparent that 
the contact of the little relay does not have 
to break under high voltage when the 
system is switched off since all potential is 
first removed by opening the main switch, 
and it is the removal of this potential that 
causes the relay contact to open. 

Before leaving this 50 -watt tube system, 
a word of warning to those who are not 
electrically informed may not be amiss. 
The potentials required are high enough to 
be positively dangerous, even death deal- 
ing, and therefore should be handled with 
the utmost care. 

Returning now to the safer and more 
popular type -45 tube as output, the sys- 
tem of Fig. 3 shows a way of usefully 
employing the speaker field in the additional 
function of output choke while, at the same 
time, the field is adequately energized with- 
out additional drain on the filter or without 
requiring a separate energizing source. 

Referring to Fig. 3, the new features are 

infected as modifications in the system de- 
scribed in detail in our March, 1930, RADIO 
NEWS article. F is a 4700 -ohm field wind- 
ing of a dynamic speaker taking the place 
of the 4700 -ohm resistance, Rld, in the 
March article. This field is thus energized 
with the 32 milliamperes of current through 
tube VT2. By placing the speaker output 
transformer OT in series with the signal 
by -pass condenser C2 in Fig. 3, and the 
figure of the March article, the speaker field, 
so located, acts as a choke to direct signal 
current through output transformer OT and 
signal condenser C2. This, diagrammatically 
considered, seems to leave the plate circuit 
of tube VT2 more or less deserted, but a 
little thought tells that everything is all right 
just the same. The speaker field is most 
effective as an audio choke, as is proven by, 
the very good frequency characteristic ob- 
tainable with the system. In spite of the 
rather large distributed capacity of the field 
coil the characteristic does not fall off ma- 
terially at the high frequency end. 

Because of the very high cost of the type 
-50 tube and its required type -81 rectifier, 
it is more economical to use two type -45 
tubes with a single type -80 rectifier when 
the next step above the output ability of 
the single type -45 tube is wanted. this ir- 
respective of the type of audio amplifier. Fig. 
4 shows the manner of connecting two type 
-45 tubes in parallel in the direct- coupled 
system of Fig. 3 to increase available out- 
put energy. 

Since this parallel connection of the tubes 
doubles the current through the resistances 
Rla, P and Ric, the values of these re- 
sistances should be about one -half those 
given in our March, 1930, RADIO NEWS 
article. Also the resistance of the speaker 
field F should be halved to about 2,300 
ohms, and at this will be excited with about 
10 watts. This wattage dissipation increases 
the resistance of the field to about 2,500 
ohms when warm, which fact must be taken 
into consideration when designing the re- 
sistance network. 

The internal resistance of the output cir- 
cuit is halved by the parallel connection of 
the output tubes, so that for efficiency 
reasons the primary impedance of the output 
transformer should be reduced to about 
2,000 ohms, and the capacity of the signal 
condenser C2 may be increased to about 2 

microfarads to advantage. 
This parallel connection of the output 

tubes does not cut the overall amplification 
of the system in half as is had in the usual 
push -pull systems through having to split 
the input potential between two tubes. 

Now considering the subject of push -pull 
as to which we have been asked much in 
connection with direct- coupled systems, 
about the only advantages in push -pull 
not inherent in direct -coupling, and which 
we might therefore seek to benefit, are first, 
that the output transformer in push -pull 
has no polarizing or saturating current to 
upset its characteristics and, second, that 
the low frequency signal currents do not 
have to squeeze through a condenser in 
order to be effective on the speaker. 

There is no difficulty in working direct - 
coupled systems in push -pull fashion through 
two high impedance input tubes, but there 
is difficulty in working push -pull, by either 
resistance or direct -coupling from a single 
high impedance tube, and so far we have 
not accomplished the latter to our satisfac- 
tion as an engineering matter. 

It has been said that necessity is the 
mother of invention. Wishing to bring into 
direct- coupled systems the two advantages 

(Continued on page 1147) 
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of push -pull above mentioned as not in- 
herently possessed thereby, we followed the 
dictates of necessity and invented something. 
In doing so we went push -pull better by 
about four times without using its prac- 
tices, but, at the same time, sweeping in 
the two advantages sought. The system is 

extremely interesting and decidedly capable. 
Fig. 5 shows one arrangement for using 

two output tubes with direct -coupling and 
a single input tube to obtain the two ad- 
vantages learned from push -pull and sought 
by us. Because of the length of the present 
article we will do no more than briefly out- 
line the features of the system and indicate 
its results at this time, leaving the details 
for a later date. 

The basis of the system, as will be seen 
from inspection of Fig. 5, is the working of 
a single direct -coupled amplifier comprising 
tubes VT1 and VT'2 into one -half of a 

push -pull transformer PPT, and using the 
output tube VT'2 as a signal current phase 
reversing element for introducing signal en- 
ergy of proper phase onto the grid of a 
second output tube VT "2 connected to de- 
liver energy to the other half of the push - 
pull output transformer. This is done by 
taking some of the output signal energy of 
tube VT'2 from the resistance R7 and in- 
troducing it onto the grid of a second out- 
put tube VT "2 in proper phase and such 
magnitude as to cause tube VT "2 to deliver 
substantially the same amount of signal 
energy to its half of the push -pull trans- 
former as is delivered to the other half by 
tube VT'2. 

It is seen that the push -pull transformer 
is relieved of direct current effect and that 
there is no signal current condenser in the 
output system. There is no splitting of the 
input signal potential into two halves for 
delivery to two tubes to reduce the overall 
gain to one -half, but a full delivery to the 
grids of each of the two output tubes to 
double the overall gain. 

The graphs of Fig. 6 show the efficiency 
and good frequency characteristic of a par- 
ticular Fig. 5 system having a type -24 input 
tube at VT1 and two type -45 output tubes 
at VT'2 and VT "2. The logarithmic ab- 
scissae represent frequency in cycles per 
second, the linear ordinates at the left the 
ratio of potential of signal output to po- 
tential of signal input for graph A, and the 
linear ordinates at the right transmission 
units in so- called decibels for graph B. 
Graph B is a conversion into transmission 
units (decibels) of the results of graph A. 
Graph A shows a substantially uniform gain 
in excess of 800 from the neighborhood of 
35 cycles to 2,000 cycles. The transmission 
unit, graph B, shows the small effect of the 
falling off at the high frequency end of 
the audio range. 

The July issue of 

RADIO NEWS 

will be a special show 
number announcing plans 
of leading manufacturers 
for 1930 -1931. 
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os 
AUTO RADIO 

RECEIVER 
T111: to ly complete Automobile Radio Re- 

reiver on the market today. NOT A KIT. 
It represents the long, continuous research 
of five of the country's leading radio en- 
gineers. and Is the only receiver built from 
the ground up for automobile reception. 
It is NOT a household radio adapted for 
automobile use. 
The O-E Automobile RADIO is a completely 
shielded 0 tube. screen grid. dial operated, 
remote control receiver. which can be easily 
Installed under dash or hoot. Comes 
equipped \rith Reflex Orthophonie Loud 
Speaker. Filament supply from car battery. 

Price Only 

Less Tubes and 
Batteries 

O. E. SPECIALTY MANUFACTURING CORP. 
1710 -12 St. Paul Avenue SEND NOW Milwaukee. Wis.. U. S. A 

11MM 0 -E- SPECIALTY MANUFACTURING CORP. 
1710.12 St Paul Ave., Milwaukee, Wis., U. S. A. 

You may ship, C. O. D., O -E Automobile Radio Receivers as described above. 

Name 
Address 
i'ty State 

K Dealers O Jobbers Servicemen -Write for our proposition 

There Are THRILLS 
APLENTY on the 

SHORT -WAVES 
,W and unexplored fields are open to the short- 
wave experimenter. Let Hammarlund help 
get the most out of them. 

Whether you build your receiver for short- 
wave broadcast or code reception, remember 

that quality of parts spells the difference be- 
tween ordinary results and real thrills. 

Your dealer can supply you with Hammer - 
Lund Short-Wave Condensers, Plug -in Coils 

for various wave -bands, Chokes, Equalizers, 
Audio Transformers and Shields. 
Experts say, "You can't buy better." 

> 
Write Dept. RN -6 for Folder Describing the Many New 

Hammarlund Products 

HAMMARLUND MANUFACTURING CO. 
424 -438 W. 33rd ST., NEW YORK, N. Y. 

:f oh. &#ITt. Radio - 
ammarlund 

PRECISION 
PRODUCTS 

you 

WORKS BY 
WATER PRESSURE 

_ 
Care heeome 2,8y 

Cy-ro woshcs m mrClCi\I.r without 
' r Ä arinf OKer to 

Avents: Ì'róféssPtnnln,.nan- ddreea 
mr dat"i, rrg1C. 

a'GY-RO BRUSH CgMP4NY 
Deot. F-3r. Amnere. N. J. 

róµt 
ll%( 

6 B16 All Shipped 
AUTO FREE BOOKS 
Dept. A -A 25, Drexel at 58th 

II 

If you want to qualify for earns. 
ne 

ha . k "e,eert or is to know 

nt 
eó >oPsnculae. 

os hwß 
crest 
American Technical Society 

Street, Chicago, Illinois. 
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Be a Radio Amateur! 
OWN AND OPERATE 

YOUR OWN SHORT -WAVE 
SENDING STATION 

WOULDN'T you like to have your own 
home -made station and talk to your friends 

all over the world by dots and dashes? 25,000 radio ama- 
teurs in every country of the globe are doing it, 17,000 of them right 
here in the United States - young fellows just like you. Join them and 
get in on the fun. It can be done easily and cheaply! 

Every evening thousands of amateurs talk to each other over their 
home -made stations in almost every city and village in the land, sending 
messages back and forth. You can do it too! Imagine the thrill of corn- 
municating anywhere you wish, of making hundreds of new friends over 
the air. When storms destroy the telegraph lines in your community 
you can help in the emergency communication for which amateurs are 
famous. You can send messages almost anywhere, you can tune in and 
talk with polar exploring parties and expeditions in the jungles! Ama- 
teur radio is the most entrancing of hobbies. 

Send IOc for This Booklet Which Tells You How! 
The amateur's association has prepared a fascinating booklet that tells the story 
of becoming an amateur from start to finish. It tells you about the short waves, 
how to get started, how to build a fine but simple transmitter and receiver at 
home from inexpensive parts, how to learn the code easily, how to talk to other 
amateurs in amateur language, how to operate your station. Everything is here 
and in simple words - nothing left out. Complete descriptions, detailed instruc- 
tions, many clear illustrations, and written so you can understand it. 

Send in your 10c to-day for a copy of "How To Become A Radio 
Amateur." It will start you in the most thrilling hobby you ever 
entered, and we'll guarantee it will be the biggest dime's worth you 
ever received! 

AMERICAN RADIO RELAY LEAGUE 
1714 Park Street, Hartford, Connecticut 

IN AERO NEWS AND 
MECHANICS 
f or June-July 

Several' choice glider articles covering every 
phase of this popular art are to be found 
in the forthcoming June-July issue. 

Capt. Robert A. Smith, Manager of Fairchild 
Aerial Surveys, Inc., tells most interesting- 
ly of the troubles that beset the pioneer 
aerial photographers. taking us through the 
tear days right up to the present. 

.1 most rotnprelreas,re story about the possi- 
bilities of steam power for aircraft has been 
prepared by Alfred M. Caddell. who has 
investigated the field for this little known 
power plant. 

"retentions in the Air" carries its own appeal, 
and inasmuch as this was written by Capt. 
Frank M. Hawkes, holder of both the west 
to east and east to west trans- continental 
air records, it may be depended upon that 
this story is good. 

Capt. Lewis .4. Yancey, of trans -Atlantic 
flight fame. has gone thoroughly into the 
elements of flying meteorology. and when 
the have an expert to diagnose weather, the 
chances are that the reader will learn 
something about it. 

"/'lying the Timber Trail." by James Nevin 
Miller. is a most interesting account of the 
forest fire air patrol. 

:I ad "Daum Patrol " -o true story of the 
Royal Flying Corps in the war, simply 
takes the reader's breath away. 

"The Aircraft Diesel Makes Its Bow" -the 
story of the development of the Packard 
Diesel, by Capt. L. M. Woolson. 

".4ir Ferries, Ltd." -the shortest airway in 
the world is also one of aviation's progres- 
sive stories. 

Boyal Aere's the great Navy model Airship. Large 
6 -foot air bag with inflators, parachute with auto- 
matic release and complete Instructions for flying. 
Will fly for miles at height of 1000 feet. Great 
chance to study aerial navigation. 

Send 
name and 

we'll send 6 of our new are turea to die on spa- 

fcial 
26e offer. Send the $1. ö von collect and a. a re and 

or this servi. we will a. this wonderful Airship with full instructions free. 

C. M. THOMAS. 337W. Madison St., 6.1( -22, Chicago 

QUIT TOBACCO 
Don't try to banish unaided the hold to- 
bacco 
eabbaccopuaeyoba 

Thousands 
diof me 

Feder Treatment, found it eso, to quit. 

KEELEY TREATMENT FOR 
TOBACCO HABIT q;;;olfa"rII 
for tobacco. Sucesasful for ova 6Ó rear.. Write 
today for FREE BOOK and r, ticular. of 
oar MONEY -BACK GUARANTEE. 
THE KEELEY INSTITUTE, Dept.L.604, Dwight, III. 

Booklet Sent one Request ̀ tCorrespondenceoSStrictly Cand d ntial. 

RITR 1z Price 
World's 

beet makes - 
Underwood. Remington. 

Smashed to below balf.r(Rbe 
portables-Prices 

SEND NO MONEY! 
efimmé blrand 

millets 
Uua alrweed 

foor ten rear.. Send no money -hie 
Thee .[aloe shows actual machines 
In fulleolors. Get our direct- to-you .er _ ;~ Free etvt lvesnat o 

trial *tree. 
Manama as -end free 

4ep W Mon 
IntOtnational Typewriter Exch., pail[. 62r, enie+q 
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Junior Radio Guild 
(Continued front page 1134) 

Much of the equipment necessary for 
the construction of a code practice outfit 
can be built by the fellow who is handy 
with tools. A block of wood, some 
screws and a strip of spring brass will 
provide quite a serviceable key and an 
ordinary door buzzer can be adjusted so 
as to give a high -toned sound. 

Many fellows, however, will want a 
more elaborate outfit than that described 
here, and for him several manufacturers 
have placed on the market automatic 
code- sending machines which require no 
more attention than starting and stopping 
them. 

One type of a code learning device. 
A spring motor equipped with a reg- 
ulator permits the operator to adjust 

the transmitting speed 

These machines are operated by a 
spring motor which pulls a perforated 
tape past two contacts. As the perfora- 
tion passes the contact they are caused 
to close the key circuit. Some of the 
perforations are dots, while others are 
dashes. Thus the code characters are 
transmitted. By a governor the speed of 
the machine can be set to any desired 
value. An illustration of one of these 
automatic senders accompanies. 

Lend by Me ah Cople Ears! 
(Continued front page 1096) 

Hour by Milt Gross. What a trio and 
what a hit this bit of foolery made with 
millions of enthusiastic radio listeners! 

When enjoying a little spare time - 
Olich is not often -Burbig retreats to 
his hunting lodge near Danbury, Conn. 
Hunting and fishing are his hobbies. His 
home is in Riverdale. New York. 

Burbig's book. ttLefrin' Ges," has 
reached a nation -wide audience. It has 
been revised and reprinted. Jeff Spark. 
radio announcer and cartoonist, illustrated 
both editions. 

Biographically speaking, Burbig is a 
New Yorker. Thus he has ample oppor- 
tunity to observe New York in all its 
varying phases: to study the types of en- 
tertainment people of the lower and 
middle classes prefer. By this study and 
by adapting his burlesques to the stories 
and myths best known to the largest num- 
ber of people, Burbig has come out on 
top. 
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Enliven That Summer Cruise with Radio 
(Continued from page 1100) 

altered to overcome this one great bug- 
bear. A change to resistance coupling, 
while solving the major problem, has the 
added advantage of improving the quality 
of the reproduced sound. Of course, 
with other conditions being equal, this 
type of coupling is not as efficient as that 
used originally. hut on the average boat 
we obtain a fairly good pick -up, great 
volume is not required in the limited 
cabin space, and we can regain part of 
the loss through the use of high -mu tubes 
in place of 01A type. The use of a 22 
screen -grid tube for the first audio stage 
will solve the problem, hut. in the interest 
of rigidity and simplicity of filament 
wiring, a 40 will be preferable and will 
give almost as much volume. 

In making the old table set sea- going. 
we will replace the audio amplifier, mount 
the chassis on a mahogany panel. and - 
where other than a 6 -volt supply is to be 
used for the filament- arrange the "A" 
battery circuit to work most economically. 

the drawing Fig. 5. Cut four pieces of 
wire about 13/ inch in length, and solder 
an end of each to the condenser lugs. 
pointing the wires of each condenser in 
opposite directions. Press the condensers 
in the resistor bases, with the lugs inward 
and to the sides of the blocks. The con- 
nections are bent upward through the 
hollow rivets. which hold the resistance 
clips, and soldered connections are made 
on the top. 

Now, as a step to prevent rusting, 
varnish over that part of the sheet -iron 
chassis where the resistor mounts are to 
rest. Secure the units in place with 6 -32 
machine -screws and nuts with spring 
washers to provide firmness without the 
danger of cracking the bakelite. 

Using Fig. 3 as a guide, wire the am- 
plifier in accordance with the layout 
shown in Fig. 5. The connections are 
few and quite direct. 

There is no need of changing the fila- 
ment circuit unless the most convenient 

Tackling the amplifier job first. we re- 
move the set from the metal case. dis- 
connect and discard the two metal cases 
containing the audio transformers. This 
gives us a clear space between the bake- 
lite socket panel and the metal panel 
which carries the controls. In this space 
we drill four holes in the locations shown 
in Fig. 2. These are to accommodate 
34-inch 6 -32 R.H. brass machine- screws 
which bind the Aerovox double resistor 
hounts in the position shown in Fig. 3. 
Before these units can be permanently 
placed, we must remove the interfering 
metal strip used to hold the battery cord 
to the under side of the base. The sim- 
plest means is to discard the strip en- 
tirely, move the cord to some other posi- 
tion, and drill and tap the base for an 
8 -32 thread. The ends of the machine - 
screws can be filed off even with the base, 
if necessary. 

With each resistor mount we require a 
.006 mfd. coupling condenser. The units 
can be purchased with such condensers in 
the hollow base, but, for marine use, 
moulded condensers are so much to be 
preferred that they should be purchased 
separately. The manufacturer of the 
hollow -base double resistor mount turns 
out a moulded condenser of the capacity 
we want and of such dimensions that it 
can be made to fit into the base. 

To accomplish this we bend the termi- 
nal lugs tightly around the bakelite body, 
as shown in Fig. 4. For securing the 
most direct wiring of the units. we con- 
nect the condenser to diagonally opposite 
terminals rather than to adjacent clips, 
as we usually do. This is illustrated in 

Left shows the placement of the re- 
vamped receiver in an open or dis- 
placement speed type of motorboat. 
A speaker may he an integral por- 
tion of the bulkhead, while a second 
speaker, of a portable type, may be 
found necessary for beach parties, etc. 

filament- supply source is a 12 -volt or 
32 -volt battery. To accommodate a 12- 
volt system. clear the sockets of their 
parallel connections and wire the six tubes 
in three parallel groups. each of two 
tubes connected in series. The first two 
pairs are connected in parallel and to the 
rheostat or volume control resistance be- 
fore being joined in multiple with the 
last two tubes. Grid -return leads are 
brought to the negative sides of their re- 
spective tubes except in the case of the 
detector. where this connection is allowed 
to remain at the mid -point of a shunt 
resistance. 

Where the yacht employs a 32 -volt 
electric system, the whole "A" battery 
circuit of the receiver can be wired in 
series and supplied directly from the line. 
With this hook -up, the current drain is 
only % ampere. or only half that of one 
of the smallest electric lamps ordinarily 
used. Consequently. the operation of the 
set can be accomplished without an extra 
6 -volt battery. and quite economically at 
that. As in the case of the 12 -volt 
wiring. grid returns are made to their 
respective tubes. But in this network of 
every filament in series, we can no longer 
use the rheostat that comes with the set 
as a volume control. It is entirely too 
low in resistance. A filament control of 
at least 30 ohms is essential if the sound 
intensity is to be regulated by this means: 
or a 400 -ohm potentiometer can be 
shunted across the filament bank. and the 
variable tap used to change the grid po- 
tential on one or more of the radio -fre- 
quency tubes. Still another possibility is 

(Continued on page 1150) 
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The Aerial of 
Tomorrow 

Just as the rising sun is the dawning of 
a new day, the WELLSTON GOLD 
TEST AERIAL is the beginning of 
improved radio reception. 

Wellston Gold Test Aerial, the wonder 
aerial of tomorrow, was built to take the 
place of all present aerials: and it has 
more than accomplished its purpose. 

Wellston Gold Test Aerial 
has a capacity equivalent to 54 feet of 
aerial wire, 50 feet in the air, and con- 
tains gold -plated wire. This little wonder 
filtered aerial will improve radio reception on 
most sets, as it helps to eliminate many noises 
that are troublesome to radio enthusiasts. 

This small compact aerial (being but 2!; by 5 
inches in size) is small enough to be placed any- 
where. It is absolutely non -directional, non- 
corrosive. will not wear out, and never needs to 
be replaced. Does not connect into a light socket, 
therefore there is no AC hum or noise. The 
Wellston Gold Teat Aerial eliminates all light- 
ning hazards. Not fully efficient on battery sets. 

For Sale by All Leading 
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Price, $2.50 
Avoid Imitations and Substitutes 

Wellston Radio Corpn. 
Dept. R.N., St. Louis, Mo. 
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RADIO NEWS FOR JUNE, 1930 

Enliven That Summer Cruise with Radio 
(Continued from page 1149) 

to employ a variable 0 to 500,000 ohm 
resistance in place of the grid leak of the 
first audio amplifier tube. There are few 
variable resistances available of a size so 
small as to fit in the bakelite housing 
which carries the switch and rheostat. 
But it is entirely feasible to mount the 
resistance on the rear of the metal panel 
and connect it to the original knob by 
slotting the end of one shaft and cutting 
the other so as to fit in the slot. 

In small boats it is not uncommon to 
find a battery cable so saturated with 
moisture that there is an electrical leak- 
age between conductors sufficient to 
gradually run down the "B" battery. As 
a guard against this condition, coil the 
cord and place it in a container of hot 
paraffin. Continue to heat the paraffin 
while the cord is immersed, as this will 
increase the penetration and, conse- 
quently, the desired waterproofing. 

As we find that the average yacht sel- 
dom has table room for a broadcast re- 
ceiver, we attach our converted outfit to 
a panel in such a way that it can be 
mounted flush with a bulkhead, cabinet 
or drawer. The interior trim of ninety - 
nine per cent. of pleasure boats is of 
mahogany, so we have little reason for 
selecting any other stock for our radio 
panel. Instead of a thickness of 3/16 
inch, as we are accustomed to use in 
bakelite or hard rubber, our mahogany 
panel will measure / inch. More cor- 
rectly, it will be ordered as / -inch stock, 
but its actual thickness may be somewhat 
less as the result of planing. Purchase 
enough wood to make a panel 5/ x 16/ 
inches, and 44 inches of moulding 34 inch 
wide. Fig. 7 -A gives the panel dimen- 
sions, location and size of holes and re- 
cesses, and details of the moulding. The 
large hole is cut by boring a series of 

%-inch holes with a wood bit, and 
smoothing up the circle with a chisel 
and half -round file. During the boring 
and chiseling operation, the work should 
be clamped against another piece of wood 
to prevent the mahogany from breaking 
out. The recesses are marked and drilled 
at random with a twist drill of perhaps 

or / -inch diameter. A wood bit can- 
not be used here, as the leading screw 
point would penetrate the other side of 
the panel. The holes are drilled only 
closely enough to facilitate the chiseling 
of the depressions. 

The wood used for the border or 
moulding is planed down to a thickness 
of / inch, and the corners on one side 
are rounded. With a fine tooth saw, mitre 
the ends so as to make tight, right -angle 
corners. Be sure to allow lengths suf- 
ficient to have the moulding extend over 
the edges of the panel by inch all 
around. Secure these pieces of trim by 
means of g -inch No. 6 flat -head wood - 
screws. The long sections take four 
screws and the shorter ones two each. 
The screws are put in from the back, and. 
since they are slightly long, they should 
be turned in for all but inch of their 
length, then removed, % inch of their 
tips filed off, and, finally, reinserted and 
turned down until the heads are flush 
with the back of the panel. This proce- 
dure will prevent the screws breaking out 
the front of the moulding, and hold much 
better than shorter screws. 

Fig. 7 -B gives details of two wood 
spacers or separators that are clamped be- 
tween the chassis and the panel. Like the 
panel trim, these pieces are of / -inch 
stock. Being thin and comparatively short, 
the No. 27 holes are drilled to accom- 

(Continued on page 1151) 
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Above are the details for the new panel, as well as the button fasteners 
and separators for the revamped A. K. 35 
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Summer Cruise 
(Continued from page 1150) 

modate screws and to avoid the clanger 
of splitting the pieces. 

The fasteners shown in Fig. 7 -C are 
secured to the rear of the panel in such 
a way that they can be turned to clamp 
the set to a bulkhead or other support. 
'I'he dimensions given are more for the 
purpose of illustrating the idea than to 
supply exact sizes. Obviously, one mea- 
surement will depend upon the thickness 
of stock to which the receiver is to he 
fastened. This method of mounting 
eliminates the necessity of using any 
screws between the instrument and the 
bulkhead. 

With the woodwork now in proper 
shape. the next step is the finish. Each 
piece is sanded with the grain, using No. 
1 sandpaper. until all scratches or depres- 
sions disappear. Of course, the front of 
the panel requires the most attention. 
After the No. I sanding, the outward 
surfaces are gone over again with No. 0 
paper. Particular care should be exer- 
cised at the corners where the grains of 
the pieces run at right angles. And sand- 
ing cross -wise of the grain will leave 
scratches which. if not removed. will he 
visible under the varnish coating. 

Dust thoroughly after sanding. and 
apply the first coat of finish. Yachts- 
men as a rule are lovers of nice wood. 
and do not care to have the materials 
color changed by the use of stains or 
wood dyes. The finish is merely to pro- 
tect the delicate-and usually. beautiful - 
grain. If the set is likely to be exposed 
to moisture. no shellac can he used as a 
tiller, as it is likely to turn white under 
certain conditions. It is safer to employ 
a spar varnish throughout. Cive the work 
a thorough còat. By that it is meant to 
strike every little corner with the brush 
rather than to put the varnish on too 
thickly. Even though the so- called "four - 
hour" varnishes may be used, the first 
coat should not be sanded for at least 24 
hours. Then No. j and No. 0 paper are 
used to smooth clown the surfaces show- 
ing. so that practically all of the varnish 
remaining is in the pores of the wood. 
The second coat is applied even more 
carefully than the first, and. when dry. 
the surface is sanded lightly with the 
No. 0 paper. For the third coat. the 
varnish brush must he cleaned of any 
(lust particles, the work thoroughly wiped 
off, and the varnished pieces placed to dry 
where there is least likelihood of dust 
being raised to settled on the tacky sur- 
faces. With some mahogany. three coats 
of varnish is sufficient to give the desired 
glass -like surface. The builder can best 
judge what is required for his particular 
case. 

Details of installation being beyond the 
scope of this article. figs. S and 9 are 
given to show typical installations aboard 
well -known water craft. As for accesso- 
ries, the "B" supply can be limited to 
135 volts, the speaker will in most cases 
be of the magnetic hype. as it is seldom 
that the boat's capacity is sufficient to 
accommodate a dynamic. and the tubes 
should be -01 A's for radio -frequency and 
detector, -40 for first audio and -12A for 
the final stage. 
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See page 1158 

Charting the Seas by Radio 
(Continued from page 1123) 

of the telegraph key necessitates close 
association of the high potentials of the 
transmitting set with the amplifier, and all 
of the three shore stations must respond 
with a radio signal -a condition to be 
avoided. To prevent this a clock -work 
mechanism at each shore station is put in 
motion by the radio amplifier used in 
conjunction with the hydrophone. This 
clock -work or automatic key rotates a 
code -wheel governing the sending of radio 
signals at well- defined intervals after the 
clock -work begins to function. This ar- 
rangement simplifies the identity of sig- 
nals from the three different shore sta- 
tions. The lag in this automatic key must 
be computed and compensated for in cal- 
culating the travel period of sound. 

The receiving set proper used in this 
radio -acoustic system of charting may be 
adapted to the reception of short waves. 
frequencies within the broadcast band, or 
even long waves. Ordinarily two stages 
of audio -frequency amplification are em- 
ployed -the stage amplifier having wind- 
ings of a relay in the output circuit. The 
output of the receiving set proper goes to 
this amplifier. By an adjustment of the 
grid potential of the two vacuum tubes 
the circuit is resolved into such a state 
that there is an absence of current flow- 
ing in the plate circuit of the output tube. 
Thus no current obtains passage through 
the relay windings unless a signal is ad- 
mitted, when the strength of the current 
is adequate to actuate the relay. A meter 
indicates the amount of current available 
to operate the relay, and also the correct 
operating condition of the amplifier. 

The chronograph or time -recording unit 
was designed to meet the special operat- 
ing conditions encountered on board ship. 
The instrument derives its power from a 
series motor whose speed is controlled by 
a centrifugal governor. The speed of 
the motor is 1,800 revolutions a minute 
and the drum of the chronograph com- 
pletes one revolution in either one or one - 
half minute. This variation in speed is 
effected by a reducing gear train, which 
includes a gear shift. The drum may 
also be set at "neutral," where it can be 
rotated by hand for the convenient mount- 
ing of the recording sheet of paper. The 
gear train and governor, turtle -like, are 
enclosed in a shell or house as a protection 
against dust, and as a safeguard from 
sparking. The motor, being series wound, 
is inclined to do marathon sprinting. 
When it reaches a critical speed the gov- 
ernor, with human -like behavior, functions 
to open a contact which previously has 
short -circuited a resistance unit in the 
form of an incandescent lamp. The 
switching of this bulb into the circuit cuts 
down the voltage across the motor ter- 
minals and slows it down. The contact 
is then closed. the motor speed increased. 
and the cycle is repeated -normally some 
30 or 40 times a second. The incan- 
descent lamp flickers with uniformity 
when the governor contact is operating 
correctly. 

The radio amplifier employed in con- 
junction with the hydrophone or under - 

(Continued on page 1153) 
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Spare Time/ 
WITHOUT any obligation to you, 

let us tell you all about our 
pleasant profitable money - making 
plan that is bringing hundreds of 
people an extra big income from 
spare time in addition to their regu- 
lar earnings. 

Hundreds Have Two 
Incomes! 

This type of business has enabled 
one young man in Ohio to earn $300 
in a single month's spare time. A 
young Canadian found that by giving 
his full time to it he could earn 
much more than his regular job 
paid. A busy mother, with three 
children to care for, managed to find 
spare time to net $150 profit. 

Complete Outfit FREE! 
Office and factory workers, students, 
teachers, clerks, inexperienced people 
from all walks of life are securing 
extra funds and the luxuries they've 
always wanted but couldn't quite 
afford by means of this plan. 
What they have done and are doing 
YOU CAN DO, TOO! Here is 
how: 
Everyone reads magazines nowadays. 
Thousands of subscription orders 
come to us unsolicited. Many are 
from your own vicinity and might 
just as well have given you a hand- 
some profit. All around you are 
people who want to renew subscrip- 
tions to magazines and order others. 
As our official representative you 
could take care of all this business 
in your neighborhood, particularly 
on the 11 popular MACKINNON- 
FLY PUBLICATIONS, and enjoy 
the handsome profits. 
Let us show you how to earn as 
high as $3.00 an hour -possibly even 
more. Mail coupon for complete 
FREE money- making outfit at once. 

I- -- -Mail this Coupon Now!- - - - 
Mackinnon -Fly Publications, Inc. 
Dept. 2406 -W, 381 Fourth Ave. 
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Charting the Seas by Radio 

(Continued from page 1152) 

water microphone serves a two -fold ob- 
ject. It boosts the strength of the cur- 
rent variations in the hydrophone circuit 
when a sound wave passes over the under- 
water microphone. This boosted signal 
serves to actuate a relay. A second func- 
tion of this radio amplifier is to boost 
the current variations in the radio re- 
ceiving set proper. The switching from 
one of these functions to the other is ef- 
fected by throwing a triple -pole switch 
on the front panel of the apparatus. The 
equipment (illustrated) is described by 
the Coast and Geodetic Survey as fol- 
lows: 

The terminals for the underwater mi- 
crophone supply battery. the control rheo- 
stat, the current -indicating meter. and the 
single -pole switch for opening the hydro - 
phone circuit are shown in the left of the 
photograph. By plugging a telephone into 
the jack, the amplified effects of disturb- 
ances in the hydrophone circuit may be 
heard. Another jack is employed to con- 
nect the radio receiving set to the ampli- 
fier. In the middle of the apparatus is 
shown the triple -pole switch, the position 
of which determines whether the amplifier 
relay response is to a sound or a radio 

signal. The meter on the right indicates 
the current in the relay circuit, and the 
switch and rheostat serve to control the 
filament current in the vacuum tubes. In 
the extreme right of the picture are the 
output terminals which connect the auto- 
matic key. 

The grid elements of the vacuum tubes 
are adjusted to a potential which is nega- 
tive with relation to the filament ele- 
ments. Thus there is an absence of 
current -flow in the relay circuit when the 
underwater microphone current is steady, 
or in the "lag" switch position when no 
signals are entering the receiving set. This 
grid bias affords opportunity to operate 
the relay when adjusted at its greatest sen- 
sitivity. There is an additional advan- 
tage from this grid biasing in that it may 
be rendered more negative if water noises 
or other extraneous disturbances trip the 
relays. However, for a time, the noisy 
oyster. off the coast of the Atlantic Ocean, 
near Morehead City, North Carolina, 
thwarted the efforts of Coast and Geo- 
detic Survey surveyors in charting by the 
radio -acoustic ranging system. These bi- 
valves set up a form of interference en- 
tirely new to radio reception. 

Ten Dollars for a "Lab." Photograph! 

The photograph above, submitted by Mr. L. F. Lyon of Syracuse, 
New York, illustrates the rather complete test bench which he employs 
in the servicing of radio receivers. Tubes, tools, test meters and instru- 
ments, together with batteries and portable test equipment, are kept in 
neat array ready for immediate use. RADIO NEWS will pay $10.00 for 
photographs illustrating test laboratories, test benches, etc., accepted for 
publication which are submitted by bona fide servicemen. Let us know 
what equipment you use and what makes of sets are serviced most 
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"ONE ON THE HOUSE" 

"THE HOME 
BARTENDER'S 

GUIDE £1 SONG BOOK" 
Only SOC While They Last 

(And They Won't Last Long) 

Absinthe 
Cocktail 

Dedicated to the sacred memories of 
when mixing drinks was an exact 
a man could drown his troubles at 

CONTAINS 185 au- 
thentic recipes which 

will make you smack 
your lips and _ong to live 
over again the days of 
your youth. You will 

wish you could try them all immediately, 
just as the authors once did. If the good 
old days ever do come back, we recom- 
mend that you pause awhile after each 
and before the next. 

Precise Recipes 
are given explaining exactly how bartend- 
ers of old concocted practically every 
drink known to mankind. Many forgotten 
gems of purest translucent color are here 
restored to the human race. Perhaps 
they may yet spread their sunshine on 

these dark days when the mixing of a 

good drink is almost a lost art. And what 
drinks they are!! Here are just a few: 

Kiddie Kar Kocktail 
Manhattan 
Tom Collins 
Golden Fizz 
Bacardi Rickey 

Hello, Montreal 
Harvard Cocktail 
Careless Love 
Widow's Kiss 
Horse's Neck 

The "HOME BARTENDER'S 
also contains dozens of fa- 
mous old songs that you 
will want to get right up 
and sing loud and long - 
especially loud and long 
if you have tried a few 
of the recipes. Here you 
will find "Father. Dear 
Father. Come Home with 
Me Now." the original 
-Frankie and Johnnie" 

GUIDE" 

song, and many 
others. 

And What 
Illustrations! 

Profusely- lavishly 
they crowd the 
pages. "Everybody 
Works But Father" 
-"Don't Hit Your 
Mother, It's Mean" 
-"Down Where 
the Wurzburger Flows," and scores of 
others. Truly these rare portrayals of 
scenes from bygone days are the work of 
a genius. So vividly will they stir your 
memories, they will bring tears to your 
eves. They alone are worth a hundred 
times the modest price of this complete 
"HOME BARTENDER'S GUIDE." 

bygone days, 
science and 
any corner. 

The Authors 
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Even your best friends will steal it! Al- 
though its publication has been kept in 
strictest secrecy, news has leaked out and 
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Experimenter Publications, Inc., Dept. 2406 
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An 80 -Meter Installation 

(Continued from page 1109) 

full on. By listening in on a receiving set, 
as mentioned before, you can tell at what 
value the microphone gain control should 
be left for good modulation. 

The Receiver 

The next topic for discussion is the re- 
ceiver, which is located in the same cabi- 
net as the transmitter. just below the 
latter, as shown in Fig. 1. It is of the 
standard type but made highly efficient 
both from the standpoint of mechanical 
and electrical design. 

In Fig. 10 it is seen that the two dials 
in the front represent the tuned radio - 
frequency control (at the left) and the 
detector tuning stage (at the right). The 
knob in the center controls the regenera- 
tion condenser while directly below it is 
the phone jack and filament switch. The 
front panel is made of aluminum and 
presents an extremely fine appearance, 
being set off nicely by the jet -black dials 
which cover its face. A heavy, well - 
seasoned board of 5 -ply oak constitutes 
the base of the receiver. On it are 
mounted practically all the parts of the 
set. 

In Fig. 9, which is a back view of the 
receiver. you can sec the general layout. 
At the right is the can which houses the 
entire tuned radio -frequency unit and on 
the left is a can which contains the de- 
tector tuning unit. Fig. 5 shows the top 
view of the receiver and illustrates the 
extremely neat construction in the inside 
of these shielded units. Rugged con- 
densers are used. they being of the same 
standard type which is employed in the 
SAN' Four receiver described in the 
August, 1929, RADIO NEWS. Mounting 
of the coils is accomplished by support- 
ing the coil sockets on brass pillars ex- 
tending from the bakelite base mounted 
in the bottom of the shielded units. The 
plug -in coils permit change over from one 
waveband to another. ranging from 14 
meters up to 550 meters. At the back of 
the receiver you can see the audio unit 
which is mounted on the base as a sepa- 
rate unit. All the main connections in- 
terconnecting the radio- frequency unit, 
the detector unit and the audio unit are 
made directly from a series of connection 
blocks mounted at convenient places on 
each unit. Mounting these independent 
connections on the shielded units is ac- 
complished with the aid of insulated 
strips which isolate the connections from 
the metal cans. This method of connec- 
tion is necessary in order to insure com- 
plete shielding in each of the units. All 
the wiring of the individual units is made 
underneath their respective base panels, 
thereby making for short direct connec- 
tions and an all- around neatness of the 
receiver. 

The schematic circuit of the receiver 
is shown in Fig. 4. It employs four tubes, 
the first being a -22 d.c. screen -grid tube, 
used in the tuned radio- frequency ampli- 
fier circuit. and the second a -00A. used 
in the regenerative detector circuit. This 

(Continued on page 1155) 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADIO NEWS FOR .JUNE, 1930 

An 80 -Meter Installation 
(Continued from page 1154) 

tuner is followed by two stages of trans- 
former- coupled audio -frequency amplifi- 
cation, in which two 12A tubes are em- 
ployed. As has been explained before, 
the receiver is turned on and off by 
means of the change -over switch which is 
located on the lower part of the panel of 
the transmitter. Method of connecting 
the filament circuit of the receiver to the 
change -over switch is indicated in the 
circuits of the transmitter and receiver. 

Some idea of the general assembly of 
the receiver will be obtained from the 
photographs which accompany. while spec- 
ifications for drilling the front panel and 
the bakelite pieces for the bases of the 
shield cans and also the audio unit are 
contained in Figs. 3 and 8 respectively. 
Each of the units of the receiver, namely, 
the r.f. unit, the detector unit and the 
audio unit, should be assembled and 
wired separately; that is, one at a time, 
and then when completed should he wired 
one to the other to make a complete re- 
ceiver. 

To listen in on the receiver. it is neces- 
sary first that the change -over switch of 
the transmitter be in the "receive" posi- 
tion. Also, the filament switch on the 
panel of the receiver should be turned to 
the "on" position. Then, turning the re- 
generation knob so that the plates of this 
condenser are completely meshed so as to 
produce an advanced state of regenera- 
tion, slowly turn the tuning dials in easy 
stages. That is, the dial for the tuned 
radio -frequency unit should be set at say 
50, and then the detector condenser dial 
should be moved over a small arc at ap- 
proximately the same position. Then, if 
no signal is heard at this point the radio - 
frequency dial zhould be moved a few 
more points, either one way or the other. 
and the swinging of the detector dial re- 
peated. In this way you are sure to 
cover the entire range of the receiver, 
working from the low end of the dial to 
the high end. Of course, it is assumed 
that previous to listening in, the receiver 
has been properly connected to its va- 
rious batteries and the headphones in- 
serted in the phone jack. As a signal is 
tuned at any one of these settings, a loud 
squeal will be heard. due to the fact that 
the regeneration control has been fully 
advanced. Therefore, to clean up the 
signal, whether it be code or phone, it is 
necessary to retard the regeneration con- 
trol until the squeal disappears. At this 
point, after the squeal has been elimi- 
nated, it may be necessary to retune both 
the r.f. and the detector dials so as to 
keep the signal in tune. 

For two -way communication, once an- 
other station has been picked up on the 
receiver, it is merely necessary to flip the 
change -over switch from the "receive" to 
the "transmit" position. 

The parts employed in this portable 
transmitter -receiver are as follows: 

Transmitter Parts 
Set of tuning inductances (See Fig. 11) 
R.E.I.. r.f. choke coil. LI 
Amertran audio choke, 30 henries, L2 
Amertran Deluxe audio transformer, 1st stage 

type, 'l'1 

1 Ferranti transformer. type S57 -2, T2 
2 Cardwell variable condensers, .00045 mfd., 

CI, ('2 
2 Sangamo mica condensers, .00025 mid., C3, C4 
I Sangamo mica condenser, .002 ofd., C'6 
1 Ward Leonard resistor, type No. 507, 5000 

olhnts, RI 
1 Yaxley 12 ohm fixed resistor. R2 
1 Electrad potentiometer, type E, 0- 500,000 ohms, 

R3 
1 General Radio heavy duty rheostat, 2 ohms, R4 
1 Carborundum resistor, L -,000 ohms, R5 
1 Jewell thermocoupled ammeter, type No. 68, 

0 to 1.5 amperes, A 
1 Jewell d.c. voltmeter, type 88. 0 to 8 volts, V 
1 Yaxley single-circuit phone jack, No. 1 

1 Yaxley Junior jack, No. 706 
1 Federal anti -capacity switch 
3 Benjamin sockets (I No. 9036 and 2 No. 9040) 
2 Four -inch dials 
1 Aluminum panel, 16 by 15 inches 
4 Brass supporting legs, 6% inches long by )é 

inches diameter (See Fig. 12) 
Bakelite, 3/16 inches thick for subpanels and 

connector strips (See Fig. 12) 
1 Eureka dip for oscillator coil 
2 ft. No. 10 hard copper wire (antenna and 

ground connections) 
Hook -up wire, screws, nuts and washers 

Receiver Parts 
2 Plug -in coils, type 131V -TI, T2 
1 Aero R.F. choke coil. No. 60- R.F.C. 
2 Amertran audio transformers, type A.F.8 -T3, 

T4 
2 Cardwell taper -plate variable condensers, .00015 

Cl, C2 
I Pilot midget variable condenser, .00005 mfd.- 

C3 
2 Flechtheim by -pass condensers, 1 mfd. -C4, C5 
1 Sangamo fixed condenser, .00015 mfd.-C6 
2 Dejur 5-prong sockets (for coils) 
4 Benjamin sockets (subpanel type No. 9036) 
1 Yaxley 12 ohm resistor -R1 
1 Yaxley 10 ohm fixed resistor -R2 
1 Yaxley 1 ohm fixed resistor -R3 
1 Aerovox 3 megohnt resistor and holder -R4 
1 Aerovox 100,000 Metalohm resistor and mount 

-R5 
1 Yaxley filament switch, No. 10 
1 Yaxley single circuit phone jack 
8 Eby binding posts engraved 
1 Panel aluminum, 15 by 8 by % inches 
2 Aleo shield cans, 7 by 3 by 6 inches, with 

cylindrical tops 
4 Brass supporting legs, 3''% inches long, 33 

inches diameter (for coil socket support) 
12 Brass supporting legs, ys inch long, 3 inches 

diameter (for shield can subpanel spacing) 
Plywood baseboard. hook -up wire, screws, nuts 

and washers 
1 Audio channel bakelite subpanel, insulation 

strips, etc. 

The above are the components that 
were used by the author. However, any 
others having similar electrical and physi- 
cal characteristics may be substituted. 

Radio's Husky Offspring 
(Continued from page 1118) 

do not change. and we intend to deal 
mainly with these. 

The combination of sound and motion 
pictures is so new and the public demand 
so great that the results up to very re- 
cently have given a wrong idea of the 
possibilities that exist. That some sound 
pictures have been poor there is no 
doubt, but diligent investigation and re- 
search by competent radio engineers who 
have gone over to the sound field indicate 
that better sound reproduction is in store. 
It is the same condition that existed in the 
radio field six or seven years ago. Every- 
body from the man "on the lot" to the 
projectionist in the booth has had to 
learn a new job. and we venture to say 
that before very long it will be possible 
to enjoy the talking motion picture as 
much as a play presented on the stage 
today. 
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To eliminate "static" Irmo 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 
31l2x51t2x2142 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 

V 

CLAROCEPTOR 
Manufactured by ADVANCE ELECTRIC CO. 

1260 W. Second Street Los Angeles, Cal. 
JOBBERS AND DEALERS, GET OUR PROPOSITION 

A new radio thrill for you! Listen In DIRECT 
to London, Paris, Berlin, Buenos Aires and 
other broadcasting stations throughout the 
world via short waves. Enjoy unique foreign 
programs from strange lands. Your ordinary 
receiver cannot tune in these low wave sta- 
tions. WORLD -WIDE RECEIVER gets 30 to 
510 meter stations with surprising clarity. 
SEND NO MONEY! .lust write your name 
and address on a postcard and ask us to send 
you this wonderful guaranteed short wave set. 
Pay postman $6.45 plus a small delivery 
charge. Write today! 

CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. F -30, CHICAGO 

SUPER -WASP 
SHORT -WAVE 
AC & DC RECEIVER 

In Fit Forni or Completely Const rueted. 

AUTO -RADIO 
Kits and Sets and Aeeessorie,. 

1930 CATALOG FREE 
Set Builders! virile for your ropy, 
Complete line of short -wave supplies, 

standard parts and accessories. 

CHICAGO RADIO APPARATUS CO. 
415 S. Dearborn St., Dept. RN 

Chicago, Ill. 
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A Complete New 
$2 Detective Novel 
Only 

25° 
in 

Magazine 
Form 

"Guided only by the trail of red ants, they 
broke away the asphalt in the gnarled old 
tree. There, within the hollow, one phase 
of Lynn Trevor's mysterious disappearance 
stood gruesomely explained." -Scene from 
the full book -length story in the June 
COMPLETE DETECTIVE NOVEL- 

"THE HOLLOW TREE MYSTERY" 
By Madelon St. Dennis 

This is the most thrilling, stirring, 
baffling case ever handled by that 
clever celebrated girl sleuth, Tam - 
O'-Shanter! Lynn Trevor, presi- 
dent of the Cedarcliff Bank and the 
town's idol, is missing. Supposedly 
he had gone on a vacation; but his 
aged father suspects foul play and 
engages Tam. 
The night Tam arrives (she is dis- 
guised as Mr. Trevor's nurse) some- 
one tries to poison Lynn's dog. 
Lynn's beautiful wife. Ivy, doesn't 
seem worried about his where- 
abouts, but something else is on her 
mind. In the garden Tam picks up 
an opal lost by Ivy the night of 
Lynn's departure. It becomes evi- 
dent that Ivy and a young doctor, 
living near by, are in love. 

From that point on red ants and 
Tam's sixth sense as a super sleuth 
lead through adventure and thrills 
to the untangling of a double love 
triangle and to the powerfully dra- 
matic climax of "THE HOLLOW 
TREE MYSTERY "! Try to solve 
it yourself! 
If you haven't as yet given yourself 
the treat of one of these exciting, 
tense, baffling COMPLETE DE- 
TECTIVE NOVELS -buy the June 
issue today. This one issue con- 
tains the complete full book -length 
thriller described above -just the 
kind of story thousands of people 
gladly buy at S2.00 per in book- 
stores! And it will cost you -not 
$2.00 -but only 25e. 

Enjoy the Complete Book -Length Story of 
"THE HOLLOW TREE MYSTERY" in the June- 

COMPLETE 

ETECTI NövE 
A $2 Novel for 25c -Buy It TODAY! 
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Relieve Driving Monotony 
With Auto -Radio 

(Continued from page 1083) 

driver has been content to go just a lit- 
tle slower, and thus with less strain on 
his nerves. 

Not long ago, five of us made a run 
of something under a hundred miles. 
and for three of the five. it was the first 
ride in a radio equipped car. As we started 
off, there was a lot of conversation about 
the route we were to take, what time we 
would arrive, and about the program in 
the distant city, which we were all look- 
ing forward to with considerable antici- 
pation. Naturally I was watching to see 
just what the effect of the radio would 
be. Several questions were addressed to 
the driver, and each time: in answering, 
he turned his head. and for a moment at 
least. took his eyes off the road. We 
were soon out of town and on the high- 
way, and it happened that there was a 
very good band concert coming from one 
of the local stations. There was a real 
pleasure in driving along to the tune of 
a good march number. It was no time at 
all before all conversation in the car 
ceased, and we rode for almost two 
hours. with hardly a word spoken. Every- 
one seemed contented to ride and listen. 
and the driver (for I was watching 
him) hardly took his eyes off the road. 
At one point we had a rather close call 
with a truck coming suddenly out of a 
side road, and I wondered just what 
might have happened if we had all been 
talking. Without question, the radio 
was less diverting than conversation 
would have been, to the driver. 

Today hundreds of thousands of us are 
driving back and forth to business in 
our cars. We cannot drive and read our 
morning paper at the same time, for both 
reading and driving require the constant 
attention of the eyes. 

But now we can have a radio in the 
car, and we can fill this driving period 
with pleasant diversion. Perhaps some 
of our broadcasters will take advantage 
of these morning and evening hours to 
give us brief flashes on the topics of the 
day, leaving us to read the important 
details of the matters that interest us 
most in our newspapers at the office or 
at home. 

Not so long ago, traveling men made 
their trips always by train. They spent 
long hours in Pullmans and Parlor Cars 
reading and talking. Today a great pro- 
portion of them are riding day after 
day alone in automobiles. They can tell 
us, better perhaps than any other group, 
just what radio equipment in a car really 
means. Only a small proportion of them, 
of course, are driving radio -equipped 
cars, but the number will rapidly in- 
crease, for the enthusiasm of those who 
have equipped cars knows no bounds. An 
entirely new wave of appreciation for 
the broadcast programs is coming from 
these men who must spend many hours 
with nothing else to do but drive. 

Some of the very best short programs 
come between seven and eight o'clock 
in the evening. It is by no means un- 

(Continued on page 1 15 î ) 
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Relieve Driving Monotony 
(Continued from page 1156) 

usual that we must make a choice be- 
tween going to see an excellent talking 
picture, and hearing the worthwhile pro- 
grams that come just at the time we must 
he on our way. But with radio in the 
car we can "eat our cake and have it" 
and every minute that we can give to en- 
tertainment can be filled with it, whether 
we are at home, or on the way to or 
from the theatre. 

If you will observe the cars parked 
along the streets in any city, you will be 
surprised to sec how many of them are 
not empty. Perhaps the driver is wait- 
ing while someone shops. or the passen- 
gers must wait while the driver does an 
errand. All of us do some of this wait- 
ing, sitting in a car, with nothing to do 
hut watch the world go by. Give us a 
radio to listen to, and waiting will not 
be the tiresome and irritating process 
it now is. It won't make so much dif- 
ference whether we wait ten minutes or 
half an hour. 

Thus, in a thousand ways, automobile 
radio is filling minutes and hours that 
would otherwise be empty and dull, if 
not actually tiresome and fatiguing. 

Applying the Supersonic 
(Continued front. page 1114) 

At that time we discussed the thing with 
Manson E. 11'ootl, a radio engineer of 
Boston, who had been an early follower 
of the writer's original Supersonic. He, 
too, had been following out the same line 
of reasoning ánd started to work on it 
soon afterward. 

This idea, however. goes even further 
than the usual new idea in that it fits 
into the existing picture with ease. In 
the original Supersonic we had been able 
to use a Browning -Drake receiver tricked 
up a bit for the intermediate amplifier. 
In this new Short -Wave Supersonic we 
found a most happy condition. and that 
is the millions of owners with good broad- 
cast receivers which would serve per- 
fectly well as the intermediate amplifiers 
and audio ends of this new job. Thus 
anyone having a broadcast set and wish- 
ing to listen to short waves could feel 
that they were getting full return from 
their radio equipment investment since it 
would all be in use. This in turn meant 
that but a small amount had to be ex- 
pended to turn the broadcast receiver into 
a perfectly good Short -Wave Supersonic. 
Present -day broadcast receivers, particu- 
larly the a.c. shield -grid models, have a 
terrific kick and make wonderful inter- 
mediate amplifiers for our purpose. 

This brings us down to the remaining 
apparatus; namely, a frequency changing 
and tuning mechanism which could be 
conveniently placed ahead of the broad- 
cast set. It meant building a short -wave 
oscillator and detector unit which would 
be so simple it could be used by anyone. 
Incidentally, while it sounds simple, it is 
a difficult engineering job. 

Mr. Wood had much radio courage and 
started in. He found many problems 
confronting him, but this is not a story 
of the development. Enough to say that 
a few weeks ago he brought us a finished 
model which we tried and found out that 
for once a theory worked out exactly in 
practice as it had on paper. This little 
frequency changing panel didn't have a 
squeal in it. 

It is as different from tuning the usual 
short -wave receiver as tuning a present - 
day broadcast set is against the forty -four 
knob supers of the old days. There are 
no squeals or whistles. Two dials, one 
tuning quite broadly. are slowly turned 
and the stations just pop in like they do 
on a good night on a broadcast set. There 
is no critical tickler to juggle. Best of 
all, the tone quality does not sound 
squeezed, as it usually does in voice and 
music reception with regeneration. 

In fact, this system is much like the 
one broadcast listeners now have when 
the big broadcasting chains relay a short- 
wave program from Europe. In the lat- 
ter case the signals are received and am- 
plified at a short -wave receiving station, 
then sent along to a broadcast transmit- 
ter and then picked up on the broadcast 
set. In this instance. the waves are re- 
ceived and changed to a broadcast wave 
with the short -wave signals on it which 
is in turn put into the broadcast re- 
ceiver, where it is amplified and finally 
comes forth from the loud speaker. 

Thus you have your own short -wave 
pick -up and re- broadcasting system right 
in your home, and instead' of having to 
amplify twice, the amplification in your 
radiocast set takes care of the whole 
thing. Here is high quality, efficient and 
simple short -wave reception. Our next 
article will go into the technical details of 
the Wood Supersonic Short Wave Panel. 

Is Direct -Coupled Amplifier 
a New Audio System? 

(Continued front page 1116) 

resistor will increase with the input of 
signal. This is true of any self- biased 
tube but ordinarily the effect is insufficient 
to' maintain the grid negative when the in- 
put signal is large. However. if we con- 
siderably over -bias this tube by making 
"Rk" very large and placing a positive 
bias on the grid tube of slightly less mag- 
nitude than the positive bias on the ca- 
thode, we may readily choose constants 
that will keep the grid negative irrespec- 
tive of the signal input. Any drift effect 
is also compensated for by this method. 
as the grid bias of the last tube is con- 
trolled by the plate current of the first 
tube. 

In closing. the writer wishes it under- 
stood that this article was not intended 
to be a thorough technical discussion of 
the circuit. but rather to give the reader 
a glimpse of the work that was necessary 
to bring this circuit up to its present 
state of perfection. 

In July RADIO NEWS Mr. Fleming will 
describe how the S -W amplifier system is 
used for public address and speech ampli- 
fier systems. -Editor. 
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4 RADIO BOOKS 
Sold at Magazine Prices 

or FREE with RADIO NEWS 
NEW SHORT WAVE MANUAL 

Experience the thrills of the Short Waves -of hearing 
Europe, Africa or Australia direct as clearly as native 
stations. This big book, replete with illustrations and 
How -to -Build diagrams and plans, crowded with 28 
chapters by Lieut. Wenstrom, Marshall, Spangenberg 
and other foremost S -W authorities, represents the 
last word in authentic S -W data. The most com- 
plete up -to- the -minute short wave manual ever 
published. Brings you more information than books 
selling at ten times its price. Shipped, prepaid, to 
your home for 50c only r 

RADIO AMATEURS' HANDIBOOK 
Sometimes called the Radio Amateurs' Bible. 30 pro- 
fusely illustrated chapters bring you 10 How -to -Build 
articles, with complete instructions and diagrams; new 
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ISO RADIO HOOK -UPS 
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grams. Every radio fan and set -builder should own a 
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single circuit detectors, audio and RF amplifier cir- 
cuits, superheterodynes and numerous AC and DC re- 
ceiver circuits. 64 pages, with beautiful colored cover. 
Shipped, prepaid to 
your home for only 

1001 RADIO QUESTIONS and 
ANSWERS 

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 answer and a thousand 
more. 96 illustrated pages. Large 9 by 12 -inch size. 
Beautiful colored cover. Shipped, prepaid to 
your home for only ` A 

Clip and Mail TODAY! 

EXPERIMENTER PUBLICATIONS, INC., 
Dept. 2406, 381 Fourth Ave., New York, N. Y. 
Gentlemen: Please ship me postpaid the Radio Books I have 
checked below. Remittance is enclosed. 

New Short Wave Manual Amateurs' Handibook 
150 Radio Hook -Ups 1001 Questions & Answers 
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Address 

City and State 

FREE! 
You may have any one of the above 
Radio Books ENTIRELY FREE with 
RADIO NEWS at a reduced price. 
To accept this offer check square 
below. 

Ship me ENTIRELY FREE the 
Radio Book I have checked 

above and enter my subscription for 
the next eleven big issues of RADIO 
NEWS at the special price of only $2. 
which I enclose. (Regular newsstand 
price of RADIO Nexs $2.75.) 

RADIO NEWS FOR JUNE, 1930 

The Experimenter 
(Continued front page 1126) 

operate satisfactorily with less amplifica- 
tion, but the radio tubes and power -back 
are under considerable strain. The radio 
tubes burn out in short order, resulting 
in costly operation. 

Frequently the power -pack breaks 
down, resulting in a big item of expense. 
In the latter, insufficient line voltage, the 
radio set operates with weak volume and 
poor tone quality. 

Now, if the line voltages are constantly 
"high" or "low," the problem would be 
comparatively simple. Instead, however. 
line voltages may fluctuate from "high" 
to "low" throughout the day and at in- 
definite intervals. Within a few minutes 
there may be an enormous difference in 
line voltage. 

Fortunately, there are ways and means 
of meeting both the steady "high" and 
"low" voltages, as well as the fluctuating 
voltages. In the case of the former. the 
excessive line voltage is compensated for 
by one of two methods, namely, a plu- 
rality of primary taps on the power trans- 
former, or a fixed resistor. There are 
several, so called, line voltage regulators 
now available, which are simply fixed 
resistors of 15 or 20 ohms, serving to 
reduce excessive voltage. By referring 
to the accompanying graph, Fig. 4, it will 
be noted that the fixed resistor reduces 
the applied voltage. The short diagonal 
line indicates the radio set placed directly 
on the line without compensation. It 
will be noted by glancing at the bottom 
row of figures, indicating line voltage, 
and at the side, figures indicating ap- 
plied or primary volts, that the two keep 
in perfect step. In the case of a fixed 
resistor, as shown in the dash line, the 
curves are parallel to the "direct on 
line" curve with the uniform drop of 15 
or 20 volts. Obviously, the fixed resistor 
can be employed only to reduce the line 
voltage. Being fixed, it cannot compen- 
sate for lowered voltage. Therefore, 
when the line voltage drops below 105, 
the resistor should be taken out of the 
circuit and the set operated directly on 
the line. In some sets the use of vari- 
ous transformer taps permits compensa- 
tion for lowered voltage. manually and 
preferably with an accurate voltmeter to 
determine an exact line voltage. The 
ear is a poor guide in this matter. 

More recently the automatic line volt- 
age regulator, or line balance clarostat. 
has appeared. This device makes use of 
a special resistance winding, the resist- 
ance of which rises rapidly with increased 
applied voltage, thereby striking the de- 
sired balance and maintaining primary 
voltage within the five per cent plus or 
minus specified by the two radio tubes 
guaranteed. The second heavy line rep- 
resents what happened when the line bal- 
ance is employed. It will be noted that 
the curve is considerably flattened out as 
contrasted with the direct "on line" and 
the fixed resistor curves. Thus the line 
voltage may drop as low as 95 and rise 
as high as 135, while the primary volt- 
age remains practically within the five 
per cent plus and minus of the 115 volt 
mean. There are, at present, several ad- 

(Continued on page 1159) 
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The Experimenter 
tContinued from page 1158) 

vanced models of broadcast receivers now 
provided with automatic line voltage 
regulators. 

Troublesome Voltages 

There are still many beginners in radio. 
and also many who are just starting to 
change from battery to a.c. operated 
receivers. To them the following may 
he of some assistance: 

So many of the present -day sets have 
screen -grid tubes, it is felt that it would 
he well to start with the voltage as ap- 
plied to the control grid of this tube as 
in A of Fig. 5. The grid of this tube is 
of the same potential or electrical level 

p 

AC. 

R 

am 

SG 

© © 

A 

B 

E 

Fig. 5 

as ground. because the grid is connected 
to ground through the secondary of the 
radio -frequency coil. In order to place 
any negative voltage on this grid it is 
necessary to raise the cathode of the tube 
in a positive direction. The cathode in 
a.c. tubes takes the place of the filament 
return in the old d.c. tube. 

It must he remembered that the plate 
current passes through the plate to the 
cathode and then to the ground. but first 
it must pass through the resistance R. 
It will be necessary to use Ohms law 
in arriving at the correct value of R. 
E =I.R.; E stands for electrical voltage 
drop, I stands for the current in am- 
peres. while R stands for the resistance 
in ohms. Let us assume that with the 
above tubes that 4 milliamperes flow 
(.004 amperes') and that the resistance R 
is equal to 400 ohms. Then, by simple 
multiplication we find the product of .004 
times 400 is equal to 1.6 volts. 

The cathode of the tube is then 1.6 
volt positive above ground. and also the 
grid. as they both are at the same poten- 
tial. The same method of calculation is 
used with the -27 tubes, which. for an 
example, we will say draws 6 mils with 
the cathode resistor of 1.500 ohms (.006 
times 1500 equals 9 volts). 

It will be noticed that all voltages are 
thus taken from the cathode and, to be 
correct, should be measured from there. 
With a small grid bias, as on most radio - 
frequency tubes the error is slight, but 
many sets now employ power detection 
where the grid bias of 20 to 30 volts 
may exist. 

The grid bias for power tubes is ob- 
tained in the sane manner, but in this 
case the power tube only has four prongs. 
The cathode has been omitted. as the 
filament furnishes the return for the plate 
current. To prevent hum, a 10 ohm 
center -tapped resistor, in the case of a 
-45 tube and a 20 ohm resistor for a -71 
a is placed in shunt across the filament 
and is either connected to a resistor to 
ground as in B or directly as in C of 
Fig. 5. 

In A of Fig. 5 the action is identical 
with the screen grid tube as explained 
above. hut in C, voltage must be applied 
to the grid as the filament return is of 
the ground potential. This does not 
mean that the filament has any a.c. volt- 
age. It merely means that the a.c. volt- 
age of 2.5 or 5 volts. depending upon the 
type of tube employed. is kept at the 
ground potential. d.c.. or raised to a cer- 
tain d.c. voltage above ground. This may 
be more plainly realized by taking an 
electric light bulb furnished by 110 volts 
a.c. and carrying it up a ladder. This 
does not change the a.c. voltage. but it 
aloes change its direct position (poten- 
tial in respect to the ground). 

In order to supply C in Fig. 5 with a 
grid bias we must go to the power supply 
of the set. The power rectifier tube sup- 
plies a d.c. voltage of a certain potential, 
which is in accordance with the a.c. volt- 
ages applied to the plate. This d.c. volt- 
age. which is usually in the neighborhood 
of 300 volts. passes through the rectifier 
system of the set and then is placed 
across the voltage divider. which does 
just as its name implies, it divides the 
voltages to those required for the proper 
operation of the radio receiver. 

In D. Fig. 5, A to E represents the 
voltage divider with various taps at B. 
(' and D. If ground and B negative is at 
E. then the potential between the tap A 
and E will be in the neighborhood of 300 
volts, with intermediates at the other 
three points. Such will be satisfactory 
when operated with a power tube as in 
B. hut will not he satisfactory for C. 
Fig. 5. It will he necessary, therefore. 
to move the ground and B minus to tap 
1). allowing the proper amount of resist 
once between this tap and tap E to pro- 
vide 45 volts minus in respect to the 
ground. 
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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 of 2nd month preceding issue. 

Agents Wanted 

BIG MONEY AND FAST SALES. Every miner 
buys Gold Initials for his auto. You charge $1.50; make 
$1.45. Ten orders daily easy. Write for particulars and 
free sample. American Monogram Co Dept 133, East 
Orange. N. J. 

New kind of Automatic window washer. Sensational 
seller. agents make $1.40 profit on single sale. 15 to 
25 sales per day easy. Write National Industries, 67 E. 
Lake St.. Dept 856, Chicago. Ill. 

Strange Battery Compound charges instantly. Elim- 
inates old method. Gives new life and pep. Big profits. 
Gallon free. Lightning Co.. St. Paul. Minn. 

Guaranteed Genuine Gold Leaf Letters anyone can put 
on store w' dotai. Largo profits enormous demand. Free 
samples. Metallic Letter Co., 423 N. Clark, Chicago. 

Business Opportunities 
WANTED Men and Young Men that can solder to 

make bird rages at home. $36 a dozen. Particulars and 
one sample chart of work that is to be done, including 
diagram of blue prints $1 (bill). Please write your 
address plainly. A. J. Delis, Dept. ÁG66, 3115 Madi- 
son St.. Chicago. Ill. 

A Splendid Side Line -We Sell Pass Books, check 
covers, coin bags, etc., mainly to banks. They are 
centrally located and do business quickly. Little time is 
lost. Our samples are light, compact. easily :tied. 
Sales run into money, items repeat well. commission Is 
liberal, and all paid Immediately, We also have au 
excellent line of advertising novelties for merchants. Our 
quality is good. the variety extensive. the styles inter- 
esting. Lino is big enough to devote your whole time 
if you wish. We arc manufacturers. own our builtiings, 
been in business fifteen years, make thirteen thousand 
sales a year. ship to every state. You could work wherever 
you happen to be. Correspondence insitest. Continental 
(tank- Supply Co.. :Mexico. Missouri. 

Amateur Cartoonists: Sell your cartoons. new plan, 
Smiths Service. EX1194. Wenatchee. Wash. 

Inventions Commercialized. Patented or unpatonted. 
Write. Adam Fisher Mfg. Co., 27$ Enright, St. Louis, Mo. 

Free Book. Start little Mail Order business. Badwil, 
5.1 -74 Cortlandt Street, N. Y. 

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. 

CORRESPONDENCE COURSES -Sold. Bought. Ex- 
changed. Rented. Bargain Catalogue Free. handing, 

799 Broadway. New York. 

Detectives 
Detectives. Work home or travel. Experience un- 

necessary. Particulars free. write George Wagner, 
2190 Broadway, N. Y. 

For Inventors 
Inventions Commercialized. Patented or unpatented. 

Write, Adam Fisher Mfg. ('o., 278 Enright, St. Louis, Mo. 

Help Wanted and Instruction 
Detectives -Earn Big Money. Experience unnecessary. 

Write. American Detective System. 2190E Broadway, 
N. Y. 

Inventions 
INVENTIONS WANTED -Patented, Unpatented. If 

You hace idea toe sale grite. ltartley. Box 928. 
Bangor, Maine. 

Miscellaneous 
Inventions Com more ial ized. Patented nr unpatented. 

Write, Adan Fisher .Mfg. Co., 27S Enright, St. Louis. Mo. 

Patent Attorneys 
PATENTS -Write for Free Instructions. Send Draw- 

ing or Model for Examination. Miller & Miller. Reg- 
istered Patent Attorneys (former latent Office Ex- 
aminers). 262 McGill Building. Washington. D. C. 

Edward Gottlieb, Patent Attorney, 5 Beekman Street, 
New York. INVENTIONS patented; confidential advice; 
inventions developed -representative for Blair Tool and 
Machine Corp; trademarks registered. 

PATENTS -Send for form "Evidence of Conception" to 
be signed and witnessed. Form, fee schedule. Information 
free. Lancaster, Alhvine and Rommel, Registered Patent 
Attorneys in United States and Canada, 289 Ouray Build- 
ing. Washington, D. C. 

Patents -Advice and booklet free. Highest references. 
Best results. Promptness assured. Watson E. Coleman, 
Patent Lawyer. 724 9th Street, 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 
Inventions Commercialized. Patented or unpatented. 

Write. (1(1.1m Fidler Mfg. t'o -. 27S Enright, St. Louis, Mo. 
.2.-,1, 

Printing, Engraving, iiultigraphing 
WING graph i no. two dollars thousand. Miscellaneous 

Printing. Mayer Stay Corporation, Monmouth, Illinois. 

Radio 
Wanted: Men to wore: with National Radio c rvice 

organization. No selling scheme. Radio Doctors. Inc., 
Dept. N, Essex St.. Salem, Mass. 

Songwriters 
Songwriters -Substantial Advance royalties are paid on 

publisher's acceptance. New booklet "Song requirements 
of Talking Pictures" sent free: Newcomer Associates. 
793 Earl Bldg.. New York. 

Song Poem Writers: "Real" Proposition. Hibbeler, 
D191, 2104N. Keystone. Chicago. 

WRITE WORDS, MUSIC or complete songs for real 
profit. We publish meritorious songs at our own expense. 
Don't send manuscripts until you inform us what you 
write: real chance for genuine ability. Enclose return 
postage: quick attention. Eendis Musts Corp. 145 West 
45115 Street (Dept. 308). N. T. City. 

Telegraphy 
Learn Morse and wireless telegraphy. Big salaries. 

Tremendous demand. Expenses lots. can earn part. 
Catalog free. Dodge's Institute. Cour Street, Valparaiso. 
Indiana. 

BEWARE OF THE SMALL RUPTURE 

That "Doesn't 
Bother Much" 

ight as afeather 
Ye, ó ds Rupture! 

AN Ohio Scientist has developed an 
amazing new feather -light device 

that positively locks rupture. yet lies 
soft as n baby's velvet palm! Remoulds itself 
with every movement! Breathes in air to the rup- 
ture through countless tiny pores - lets healing 
blood circulate! Cruel trusses can now be thrown 
away! The little "Millionair," actually so light 
it Boats. lets truss victim "live again" ; to cough. 
sneeze. he active once more. You can't imagine 
the relief and comfort ! You must see this new 
way to cod truss torture. 

FREE Samples -and 10 Days' Trial 
The Inventor is now giving away 50.000 free 
samples of his amazing Airtex. He is also offering 
his Efficiency Model on 10 Days Trial By Actual 
Wear. Send name and address without obligation. 
Act now for rupture relief. New Science Institute, 
1473 Clay St., Steubenville. Ohio. 
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LINCOLN 

Where modern scientific planning 
and management make possible 
rates surprisingly moderate. 1400 
Rooms, each with bath and shower. 

$3 - 5 One $4 - 7 ro 

Telephone Lackawanna 1400 

Eighth Ave., 44th, 45th Sts. 

Times Square NEW YORK 
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Musical Tones 

(Continued from page 1093) 

Before you try to play any selections 
on the oscillator it is very strongly recom- 
mended that you be alone in the room 
with all the doors and windows shut 
tightly; because of all the unearthly 

'shrieks and howls that can be generated 
known to man, a beat note oscillator takes 
the prize by a great deal. Don't let this 
frighten you, since it should not take 
more than several hours to make the re- 
sults acceptable to the ear. If you have 
an ear for music, learning to play one 
of these instruments should give you a 
great deal of pleasure. 

The volume control for the instrument, 
while not elaborate, is sufficiently compli- 
cated to require separate treatment. It 
will be described in a later issue of RADIO 
NEWS. This volume control is so arranged 
that bringing the hand nearer to a control 
rod will cause the volume to decrease, 
taking the hand away will cause it to in- 
crease. Thus the right hand controls the 
pitch of the music and the left hand regu- 
lates the volume. With the exception of 
the volume -control details you now have 
all the information necessary to build this 
set -Go to it . . and don't forget what 
we said about keeping the doors and win- 
dows closed. 

Serviceman 

(Continued from page 1127) 

that there has not been any mistake made. 
Then it is sandpapered and oiled to give 
it a flat finish appearance that will remain 
free from finger -prints. That being com- 
pleted, it is placed face up on a clean 
sheet of paper the full size of the panel 
and all holes are outlined with pencil. 
after which the orders for the engraving 
are marked on the paper in the position 
you wish the engraver to follow, allowing, 
of course, enough room for flanges on 
the meters and other clearances. 

By the intelligent use of shunts and re- 
sistors, the various meters can be made 
to read over a number of scales other 
than that for which they were originally 
intended. The first meter to be dealt 
with is the Weston 0 -10 milliammeter. 
The 3" scale size is preferable to the 
smaller models, due of course to the 
greater ease in reading the scale. It is 
necessary to make two shunts for this 
meter. raising the reading to 50 and 100 
milliamperes. The wire used for this can 
be 15 mil manganum wire, or ordinary 
No. 22 nichrome wire (which is easier to 
obtain). The procedure of finding the 
correct length of nichrome wire to be 
used as the shunt is the cut -and -try 
method, using a second milliammeter of 
the required range for comparison; or 
with a clarostat. a 4% -volt C battery 
and the 10 milliammeter which is to be 
used. The clarostat is adjusted until the 
meter reads "full 10 mils." The ni- 
chrome wire shunt is now connected 
across the terminals of the meter, and ad- 

(Continued on page 1161) 
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Serviceman's DepartIllent 
(Continued from page 1160) 

justed so that the meter reads "2 mils." 
When this is done with a little care, the 
result will be a 50 mil shunt. The length 
of wire used may now be wound on a 
strip of bakelite and fastened with 
screws and bolts at each end, along with 
soldering lugs for connecting. The 100 
mil shunt is now constructed in the same 
manner, using the 10 mil range full de- 
flection, but adjusting the shunt so that 
the meter reads 1 mil. The meter scales 
may now be lettered on the face of the 
meter, making it a triple scale, or a com- 
plete new scale may be drawn and glued 
over the old one. With ordinary care the 
constructor will now have a very accurate 
three -range d.c. milliammeter. 

The second meter, 0 -250 volts high - 
resistance voltmeter, should be of the 
1,000 ohms volt type. The meter used on 
the finished panel (see photograph -the 
one directly below the two sockets) is a 
Weston high- resistance voltmeter with a 
double scale of 0 -5 -250 volts. To raise 
the scale, place in series with the meter 
250,000 ohms for the 500 -volt range and 
500,000 ohms for the 1,000 -volt range. 
As an alternative, we can proceed accord- 
ing to the schematic diagrams. The meter 
used there is 0 -1 milliammeter in series 
with four resistance values of 50.000 
ohms, 200,000 ohms, 250.000 ohms and 
500,000 ohms, all connected in series. 
Again the original scale is removed, and 
a hand -drawn scale of 0- 50- 250 -500 -1,000 
volts is substituted. Both methods are 
equally accurate and the resistance used 
was the Electrad type C. On the Electrad 
type C resistance the end clamps may be 
loosened and, by shifting, any deviation 
may be corrected. 

Next in order is the grid voltmeter with 
a scale of 0 -10 -100 volts, 1,000 ohms per 
volt. Here again we make use of the 0 -1 
milliammeter which is raised to the volt- 
age required with resistors, a value of 
10,000 ohms for the 10 -volt range and 
90,000 ohms for the 100 -volt range will 
be found correct. The a.c. filament volt- 
meter which is also used to test line volt- 
ages is a standard Weston three -range a.c. 
voltmeter or its equivalent. The d.c. 
filament voltmeter, likewise, is of the 
standard 0 -7 volts scale. 

The fifth meter in this group is a Wes- 
ton 0 -1 milliammeter, used with the 
original scale, the two terminals ending 
in a plug so that this meter may be em- 
ployed with respective jacks as shown in 
the circuit diagram. This meter plays 
an important part in the measurement of 
screen -grid tubes. 

It may also be used in conjunction with 
the 10,000 -ohm resistor in series with one 
of the jacks as a 0 -10 volts high- resistance 
voltmeter. 

A few words may not be amiss as to 
the construction of the panel and the 
wiring arrangements. 

The two push- buttons on the lower half 
of the panel marked "G" and "FG" are 
grid and screen grid, respectively, and 
were made from the compact arranr- 
ment of a single -pole double -throw jack. 
The frame of this jack is removed and 
the springs are clamped to the panel with 

bolts. Between the long center spring 
which usually engages the tip of the plug 
and the hole on the panel right above the 
same, a push- button, made from a bake- 
lite rod with a collar on the lower end, 
is placed between the spring and the panel 
in such a manner that the spring holds 
it against the panel and always closes the 
upper contact as the button is depressed. 
The same construction applies to the 
shield -grid tube button. 

Two sockets are placed so that no 
adapters are necessary, on the right for 
five -prong tubes and on the left for the 
four -prong type. 

The Yexley switch right below the tube 
sockets is used to connect the cathode to 
the negative filament lead, or to discon- 
nect it, as required. A baseboard is at- 
tached to the panel, with suitable angle 
brackets, the length of the baseboard 
being the same as the panel and about 
eight inches wide. It serves to mount the 
C battery, transformer, resistors and 
shunts. 

The two jacks used are placed one 
above the other -one of them being 
shown on the panel, the other having been 
added since the photograph was taken, 
shown in the circuit diagram. These 
jacks are used for screen -grid and distor- 
tion of radio amplifier tests, one being 
of the open- circuit type, while the other 
is a single- circuit, closed jack. The rea- 
son for the closed- circuit jack is that the 
extra contact prevents the grid circuit 
from being left open at any time through 
accidental partial insertion of the plug 
during the testing of tubes of the 45 or 
50 type, permitting excessive current 
flow in the plate circuit in ends of any 
grid bias. An eight- conductor cable is 
used with this test panel, four of the 
heavier wires being used for the filament 
pup jacks on the panel. two each in par- 
allel. The remaining four are connected 
to the plate, grid, cathode and the screen - 
grid control grid. It is well to make the 
cable at least seven feet in length so as 
to allow a sufficiency to handle anything 
on or near the bench. To complete the 
cable assembly, connect seven of these 
wires to a five -prong tube base. After 
soldering the wires to the prongs wrap 
heavy waxed thread about the cable for a 
distance of about four inches to prevent 
excessive wear of the cable at the socket. 
Melt some battery wax, pouring into the 
socket about the cable, filling it full and 
allowing time enough for it to cool with- 
out jarring. The eighth wire, which was 
attached to the pup jack marked "control 
grid," is left out of the plug. This wire 
is soldered to a cartridge fuse plug end. 
and is used to attach to the screen - 
grid clip which goes to the control 
grid terminal of the tube in the set 
under "test." The panel itself has a short 
length of wire between the socket with a 
screen -grid terminal clamp tip attached to 
complete the circuit when the tube is 
placed in the socket in the panel. For all 
a.c. sets the switch below and to the 
right of 0 -7 d.c. voltmeter (see photo- 
graph) remains in the off position, elimi- 

(Continued on page 1163) 
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Enjoy SHORT WAVE 
reception on your radio. 

"THE SUBMARINER" 
Short wave rc,enciao from ell parts of the world ie now possible 

NWith 
ho SUBh1AItINEII. 

o need to buy epeeist short woe receiver when the SCR. 
?IAItINER win bring in at a fraction of the coat. 
Plug, 

i with a ratiopof 64 too 1Oo,ukes 
receiver. Vtionally easy. 

sue nablina f pick up stations otherwise 
exceptionally 

ibie to get. 
The i `BypMARINER 

made sinco 
1926 is completely shielded - 

P000u: YRegular model AC or DC. fixed wave band 19-50 meters, 
S17.50. Interchangeable roil, 13 -145 meters $22.50. The 'J' 
feature. an exclusive "Submariner" achievement Rives five limas 

the volume of other adapter. AC or DC s es follow.: 

12-145 
Fixed wave s 527.50 &5 In orderr°i'n: give °model of `set end nu numbers 

n Lobes 
meters, 

Fire -prong tube for AC receivers recommended 
for short wave.. 52.50. 

Will be sent 
nnprepaid 

on receipt of price. or C.O.D. if 
$1.00 accent order. Freign orders. add 60e 

n J -M -fa MANUFACTURING CO -, INC. 
3416 Fond du Lac Ave- MiIwaukee, wig., U.S.A. 

"Dependable IV Battery Power" 
For long and short wave receivers. Prices 
reasonable. Also "B" batteries operating 
from 32 to 110 volt D. C. farm lighting systems. 

\ \'rite for our free interesting booklet. 
See Jay Battery Co., 911 Brook Ave., N. Y. C. 

Service Men - 
Set Builders - 

Dealers 
We have a very interesting proposition for 
you abolit the 

BROWNING -DRAKE 
screen -grid RADIO 

Browning- Drakes always appealed to technical 
radio men. More Browning -Drake kits tore sold 
than any other make. 

Send for this new proposition 

Browning -Drake Corporation 
232 Calvary St., Waltham, Mass. 

ELECTRIFY YOUR 
RIO FOR ONE 
why discard yourpresent good set when you 
can electrify it for only $6.85, and banish the annoyance and 
expense of buying new' B" batteries? 

Over I5O,000 Townsend i "B "Power Units In Use 
Hooked up in a few minutes. Use 

same tubes -no changes. You'll be 
amazed at the improvement in re- 
ception and distance getting. Send 
name and address today for full 

details. proof and Free Trial Offer. 
TOWNSEND LABORATORIES 

725 Townsend Street Chicago, Illinois 

RADIO BARGAINS 
7 tube A. C. sets $26.50 
B Eliminator. Icone Dry. with 280 tube. 180 volts, 

will operate up to ten tube set, fully guaranteed. 6.75 
A B C power packs 8.75 
Power and Filament transformers 4.00 
Tubes: UX type. 30 -day replacement guarantee, No. 210, 
$2.25: No. 250. $2.35; No. 281, $1.85: No. 245. $1.25: 
No. 224. $1.65; No. 227. 75e: No. 226. 65e: No. 171. 75e. 
Audio transformers. 75e. Variable condensers, 50e. 

CHAS. H00DWIN CO. 
4240 Lincoln Ave. Dept. F -3 Chicago, III. 

Dealers in Bankrupt Radio Stocks 
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QUALITY 
proved by 

actual test! 

Triad Tubes, types 50 and 
81, have again proved their 
merit by actual test. At pres- 
ent one of the country's larg- 
est manufacturers of ampli- 
fier apparatus has them un- 
der test. To date they have 
withstood 900 hours of con- 
tinuous service without the 
slightest change in character- 
istics. Still further proof of 
Triad Quality ! 

@1 
The Triad line includes Types 

T-27 
T-71 
T-80 
T-01A 
T-50 

T-45 T-81 
T-12 T-10 
T-26 T-24-AC 
T-71A T-I2-A 
T-22-RF 

Also, types T -PEG photo electric 
cell, and T -TEL for television use. 

Taud Radio Tubes are manufac- 
tured under R. C. \., General 
Electric, and Westing' se Elec- 
t rie patents. 

TRIAD MFG. CO. 
Pawtucket, R, I. 

7°ÆLIA 
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A:MODERN hotel where the 
hospitality of yesterday 

is enhanced by the cheering 
luxuries of today. 

Light, airy rooms-- beauti- 
fully furnished and provid- 
ing home -like comfort. 

Famous for good food. 

Rooms $2.50 up 
With Bath $3.50 up. 

Write for booklet A -3 
with downtown map. 

RANDOLPH AT LA SALLE 

SUCCESS T AVV THROUGH L VV 
"I find that nearly all positions commanding a salary 
of $10,000.00 a year or more are filled by men who 
have studied law," writes a prominent Eastern manu- 
facturer. Whether you over intend to practice law or 
not, spend your spare time at home training your mind 
to deal with problems from the sound, practical stand - 
pointof the trained attorney.The lawyer is a Leader of 
men-in and out of business. Standard Oil of N. J.. 
Packard Motor Co., Mutual Life Ins. Co. hundreds 
of corporations are headed by legally trained men. Law 
is the basis of all business -large or small. A full law 
course leading to the degree of I.L. B. or shorter 
business law course under LaSalle guidance is avail- 
able for your home study. Full and up -to -date texts 
and modern law library. Cost low -terms easy. Write 
today for our free but valuable books "Law Guide" 
and "Evidence." Act Now. 

LaSalle Extension University. Dept. 694 -L, Chicago, III, 

IN SCIENCE AND 
INVENTION 

for June 
"Hitch-Riding Through the Skies" - 

Captain Frank M. Hawks tells of 
his glider experiences and discusses 
the importance of motorless flying. 

.4n interview with Norman Bel 
Geddes -craftsman, artist. engineer 
-by Elizabeth Scudder. Read what 
our modern master builder says 
concerning industry and art. 

"The Sky Talkers," by William Watts 
Chaplin -another dramatic close -up 
of great moments in modern sci- 
ence. This one features airplane - 
to -earth telephony. 

"Flashes from the Radio Laboratory" 
-helpful hints for the home radio 
experimenter and fan; how to make 
an auto radio. 

"How to Make a Glider Release 
Trap," by Martin H. Schempp; 
"How to Make a Garden Seat," by 
H. L. Weatherby, and "Flower 
Odors from Flasks" will interest 
those who like to do and make 
things. 

"Merely on the Surface." by S. Gor- 
don Taylor, is this month's offering 
on Home Improvement. It deals 
with paints and decorations for your 
home. 

U 
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You 
Should have one 

-of these 74 -page books telling all 
about how to stop radio noises. This 
second enlarged edition of RADIII 
NOISES AND THEIR CURE show, 
how to eliminate static caused by oil 
burners, electric refrigerators, soda 
fountains, sign flashers, etc. Order 
your copy today. 

2Sc FOREIGN 35c 

RADIO NOISES 
AND THEIR 

CURE 

ARK[ NfMn-Nr£ CENTS 

What Leaders Say 
Bernard H. Linden, Supervisor of 
Radio U. S. Department of Com- 
merce: "The booklet is much appre- 
ciated." O. R. Coblentz, Steinite: 
"This is a splendid booklet and the 
work ii is doing is of the most con- 
structive nature." 
Send Money Order or Postage Stamps 

to 
NEWARK ELECTRIC COMPANY 

226 W. Madison St. 
CHICAGO, ILL. 
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Serviceman's Department 
(Continued from page 1161) 

nating this meter from the circuit. For 
a test on d.c.- operated receivers the 
switch is thrown on, and the switch to 
the right of the meter, which is in a 
series- parallel connection, is thrown in 
position where the filament voltmeter in- 
dicates correct polarity. all the switches 
on the a.c. filament meters on the right 
naturally being in the off position. 

For the d.c. 22 tube. when the grid 
switch is thrown to the grid position, the 
grid voltmeter will register the screen - 
grid voltage that is being applied to the 
tube. For the grid swing test, the button 
marked "SG" is depressed. All other d.c. 
tests are similar. There is only one pre- 
caution to be observed which applies to 
both a.c. and d.c. alike. and that is in 
keeping one rule in mind at all times. 
Always have M.A. meter switch at 100 
M.A. position and the voltmeters at their 
highest position. first making a test, later 
adjusting the multiple switches for meter 
readings on lower scale. 

A feature of this test panel is that 
checking the meter range switches for 
voltages required for the particular type 
of tube. whether radio -frequency, detec- 
tor or audio. there are no buttons to press 
or any switches to change. By merely 
plugging in this socket a complete reading 
is obtained. The test panel is particu- 
larly valuable when making tests on the 
new 24 tube. Here the meters will show 
a.c. filament voltage. plate current, plate 
voltage and screen -grid voltage. By merely 
throwing the screen -grid bias switch to 
the grid "up' position. and furthermore, 
merely plugging the d.c. milliammeter 
plug in the upper jack, screen -grid current 
in fractions of milliamperes may be read. 
and by plugging the same meter in the 
lower jack the grid bias voltage. by read- 
ing the scale of milliamperes in volts, 
each tenth of a mil representing one volt, 
is also obtained. A few notes in testing 
the amplifier circuit will come in handy. 
The meters will not show true values for 
a plate and grid voltage. The rule applies 
in all cases where the amplifier plate and 
grid circuits are filtered. Rather high re- 
sistances are encountered in the grid lead, 
generally on the order of 20,000 to 50,000 
ohms and it is not practicable to measure 
screen -grid bias through the tube sockets 
on the amplifier. The only way to as- 
certain the correct voltages is by applying 
independent leads for respective tubes 
ahead of the filtering resistors. A high 
resistance in the grid circuit has no ap- 
preciable effect on the potential applied 
to the grid as long as there is no current 
flow, but even the best 1.000 -ohm per volt- 
meter will draw anywhere from one -quar- 
ter to one mil of current for partial and 
full -scale deflection. and even that small 
amount of current is sufficient to cause 
a large voltage drop when applied through 
a grid resistor. This will also affect the 
plate voltage and plate current meters, so 
whenever mere seems to be any appre- 
ciable increase in plate current when 
switching the grid meter in the circuit, be 
sure and take plate voltage and current 
readings with the grid voltmeter switched 
off. 

The 0 -150 -600 a.c. voltmeter was made 
by loading a 0 -15 Jewel meter with suffi- 
cient non -inductive resistance to read the 
scale 40 times its original value. The 
top scale reading of 600 volts was suffi- 
dent to test most power packs of today 
and is very useful in measuring the sec- 
ondary voltage of power transformers. 

The combination Weston volt -ammeter 
has a scale range of 0 -3 amperes in 1 /10 
ampere divisions, and 0 -30 amperes in 1 

ampere divisions: as a voltmeter it has 
0 -15 volts in 1 -volt divisions and 0 -150 
volts in 5 -volt divisions. Only the am- 
meter portion of this meter was used, and 
it was found extremely handy in testing 
chargers from the trickle to the large 5- 
ampere type. 

The a.c. milliammeter is a Jewel 0 -50 
mil, shunted to 5 amperes. Attention 
must be drawn to the fact that the 0 -50 
scale division will not apply to the 5- 
ampere range. The instrument must be 
calibrated with a standard meter of suf- 
ficient range, and the readings noted on 
the face of the scale. 

Parts Used in the Panel 

1 Weston 0 -1 milliammeter 
2 Jewell 0 -1 milliammeters 
1 Jewell 0 -10 milliammeter 
1 Weston a.c. voltmeter, 0 -4 -8 -150 
1 Weston d.c. voltmeter. 0 -7 
1 Jewell a.c. milliammeter, 0 -50 
1 Jewell a.c. voltmeter, 0 -15 
1 Weston volt- ammeter; amps 0 -3, volts 

0 -15 -150 
18 Yaxley filament switches 

2 Yaxley d.p.d.t. switches 
1 Yaxley d.p.s.t. switch 
1 Yaxley a.c. switch 
1 G. R. a.c. filament rheostat 
1 UX socket 
i UY socket 

18 switch point contacts 
32 Yaxley pup jacks 

1 Universal clarostat 
1 4% -volt C battery 
1 G. R. filament transformer, volts 1.5, 

2.5, 5, 7.5 
1 single- circuit closing jack 
1 single -circuit open jack 
2 Electrad resistances, 10.000 ohms 
1 Electrad resistance, 90,000 ohms 
1 Electrad resistance, 50,000 ohms 
1 Electrad resistance, 200.000 ohms 
1 Electrad resistance, 500.000 ohms 
1 Electrad resistance, 250,000 ohms 
1 rotary switch, two contacts (has to be 

made up) 
1 phone plug 
1 50 -mil shunt (has to be made up) 
1 100 -mil shunt (has to be made up) 
2 grid -bias push- button switches, to be 

made from jacks 
1 8- conductor cable, about 7 feet 
1 5 -prong tube base 
1 4 -prong tube base 
1 5 -prong top of Benjamin socket for 

adapter 
1 clamp for shield -grid tube top 
The above are the components that 

were used by the constructor. However. 
any others having similar electrical and 
physical characteristics may be substi- 
tuted. 

r 
NEW AUTOMATIC 
MOTOR CAR RADIO 
The result of over two years of labor- 
atory work! 
A super -sensitive receiver employing 
4 tuned stages, power detector, 2 audio 
stages. including power tube. 
Most amazing performance-equal to, 
if not better than, home reception. 
Wonderful tone quality. Remarkable 
volume. Extraordinary daylight range. 
Comes in small and completely shielded 
case which can be mounted either be- 
hind instrument panel or under hood 
with controls through to panel. 
Installation extremely simple. 
Available in either kit form or com- 
plete with battery container, speaker, 
remote control, tubes, and batteries. 

AUTOMATIC RADIO MFG. CO. 
112 Canal St.. Boston, Mass. 
t:entlemrn: 
Please scud me full particulars about your new 
Automatic Motor Car Radio. 

Name 

Address 
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el Book that Will Help 
You Earn More! 

RADIO NEWS FOR JURE, 1930 

A NEW 
RADIO 

TROUBLE 
FINDER 

and SERVICE MANUAL 
Only OCR While They Last....- 0c Only 

HAVE you ever invited friends to listen to a good 
radio program and then been keenly embarrassed 
because your radio wouldn't work? Has your 

radio reception ever been distorted or imperfect just 
when you wanted to hear every delicate inflection of 
tone distinctly? Most of us have had such experiences, 
and most of us will have them for years to come. 
That's why our radio engineers have especially pre- 
pared this BIG. NEW "RADIO TROUBLE. FINDER 
& SERVICE MANUAL" for you. In times of need, 
it's a life saver: and in professional repair work, where 
speed means money. this big volume will help you 
earn its weight in gold! 

Charts and Diagrams Show You How 
In the fastest forni of reading -simple words, easy -to- 
understand pictures, and charts and diagrams -you 
learn at once what to do when tubes do not light; 
when tubes light and you get no reception; when 
reception is weak. What to do to correct 
various types of distortion; to prevent 
power device from overheating; to local- 
ize and eliminate noises, etc., etc. 
After you have read this NEW "RADIO 
TROUBLE FINDER & SERVICE 

' Mail Coupon TODAY ! 
RADIO NEWS, Dept. 2406 -G 
381 Fourth Avenue, New York, N. Y. 

Gentlemen: I enclose 50e (in stamps, coin or money 
order) in full payment for the NEW "RADIO TROUBLE 
FINDER & SERVICE MANUAL," which it is understood 
will be shipped to me by return mail. -OR- 
Ship me ENTIRELY FREE the NEW "RADIO TROUBLE 
FINDER & SERVICE MANUAL" and enter my subscrip- 
tion for the next eleven big issues of RADIO NEWS at 
the special price of only $2.00, which 1 enclose (regular 
newsstand price $2.75). 

MANUAL" you will know how to locate any kind 
of radio difficulty, and how to repair it in a jiffy! 
Here's just a partial glimpse at its helpful contents: 

SIMPLE TESTS FOR THE FAN -Checking Power Cir- 
cuit -Weak Reception -Checking Tubes. 

TEST EQUIPMENT-For the Amateur -For the Proles- 
sional- Laboratory Apparatus for the Serviceman. 

HOME -MADE TEST SET -Ohm's Law- Voltmeters- 
Ammeters, etc. 

HOW TO USE TEST EQUIPMENT- SERVICE PRELIM- 
INARIES, The Jewell Analysis Chart -NO SIGNALS, 
General Causes, Localizing Trouble, Power Supply, Loud- 
speaker. 

WEAK SIGNALS, The R.F. System, Lack of Sensitivity, 
Audio Amplifiers, etc.- DISTORTION -NOISY RECEP. 
TION, Varieties of Noises, Their Correction, etc. 

MISCELLANEOUS TROUBLES-Broad Tuning, Short 
Tube Life, Short Battery Life, Signals Too Loud, The 
Pentode. 

FR EE 
You may secure the 
NEW "RADIO 
TROUBLE FINDER 
& SERVICE MANU- 
AL" without cost 
with a subscription 
to RADIO NEWS. 
See coupon below. 

Name 

Address 

City and State 

SPECIAL RECEIVERS -Tire D.C. Set, Special 
Battery Problem, Airplane Receiver, Auto Radio, 
Motorboat Radio, etc.. etc. 

A Profitable Radio 
Repair Business 

With the practical knowledge gained from this 
remarkable volume, you will he able to make 
marked improvements in all types of sets, and you 
will be a Godsend to your friends when their sets 
refuse to behave. In fact, if you're interested in 

making extra money, this book will help you lay the foundation 
for a radio repair business in which hundreds of men make as 
much as 43.00 an hour. 

Large size, 9 by 12 inches. 96 pages. Beautiful colored 
rovers. Contents equivalent to an ordinary 300 -page volume. 
Contains all the latest data and knacks on radio repairing. 
More valuable than books selling at six to ten times its price. 
In short, it's just the book you want. SEND FOR IT NOW! 

Buy It fromYour Newsdealer 
Are you a Serviceman D? Engineer E? Dealer Experimenter G? j Or Mail Coupon NOW: Present subscriptions will be extended from expiration. 

ME M- i MR o- -- i m- ri m i- i w- 
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SM It's Here -And Going Big! 
The New S -M "Playfellow" 

for Motor Car or Boat 

The S -M 770 "Playfellow" and the 870 
Automotive Type Magnetic Speaker will 
be extensively advertised throughout the 
summer. Installation of this receiver and 
speaker, together with necessary "B" hat - 
teriet, will be a veritable "gold mine" to 
radio technicians everywhere. Get an S -M 
"Playfellow" into your own car at the 
earliest possible moment -and be ready 
with your pencil and your order book if 
you want to make some fast money. The 
summer of 1930 is going to be the golden 
era of radio in the motor car. Send the 
coupon at once. 

You'll want in your car or motorboat a radio sensitive enough to bring 
in good entertainment any time you want it. You know that S-M 
screen -grid radios lead in distance range and in selectivity. 

You'll want a radio that is simple mechanically: when getting 
another station you'll want to control your tuning positively -not 
through a dubious, and jerky, flexible shaft. The S-M 770 "Playfellow" 
is tuned direct by a standard drum dial in plain view. 

You'll want a radio with tubes instantly accessible: ancient greasy 
dirt on fingers and sleeves after changing tubes doesn't add to the fun 
of the summer -cottage dancing -party. And there won't be any service 
station at your fishing camp. All tubes in the "Playfellow" are in- 
stantly accessible without tools. 

You'll want a radio you can rely upon when you're a hundred miles 
from a town. Silver -Marshall's unequalled reputation for radio 
reliability must be preserved in the automobile -hence the simplicity, 
solidity, and precision workmanship of the "Playfellow." 

You'll want, for the moonlight drive, reception free from strays. 
The finished accuracy of S -M workmanship, and skillful suppression 
of ignition noises by S -M Service Station installation, will give that 
quiet reception as nothing else can. 

You'll want volume enough to reach up and down the beach - 
enough for unrestrained gaiety at the cottage party. S -M uses a'71A 
output tube and provides plenty of gain to utilize fully its high output 
capacity. 

Decidedly, you'll want clearness of tone, when loud as well as when 
soft: and that's the clinching reason why only the laboratory that 
produced the world- famous SILVER RADIO should be entrusted 
with the musical reproduction that will make or mar your enjoy- 
ment of radio reception in your car or motorboat. 

Finally -you'll want a name that you can be proud of. The use of 
a Silver- Marshall receiver anywhere stamps its owner as being 
among the "radio -wise." 

New Short -Wave "Bearcat" Bearcat" 
Nothing like the new SM 777 Short -Wave Set 
has ever been seen. All-a.c. operation, with built - 
in power supply- one -dial tuning, with a real 
gang condenser -screen -grid circuit, with 2 -'24 
screen-grid miles ... Other tubes required: 1 -'27, 

1 -'45, 1 -'80. List price, complete in cabinet 
without tubes, 5139.60 -- subject to usual trade 
discount. Get your order in to your jobber! 

SILVER, 
MARSHALL 

Inc. 
6405 West 65th Street 

Chicago, U. S. A. 

The SM 770 "Playfellow" is compact -12" 
long, 71,4" high. 61/4" deep. It is readily hung 
from brackets provided, attached to the car 
bulkhead under the cowl to the right of 
driver's seat. Standard SM 810 illuminated 
drum dial and knob are plainly visible and 
accessible, either to driver or to his com- 
panion. No cutting of cowl -dash or instru- 
ment board is required. Radio can he re. 
moved from car when trading in the latter 
without leaving any visible mutilation. 

Circuit includes three '24 screen -grid 
tubes (screen-grid power detection), 'l2A 
first -audio tube, and a second stage using 
'71A output tube. List price, complete with- 
out tubes or speaker, $79.50. All component 
parts are standard: total price of parts will 
be announced shortly. 

S-M 870 Automotive Type Magnetic 
Speaker -9%" square and 41/2" deep - 
capable of taking without distortion the 
maximum output of a '71A tube, list 
price $15.00. 

All prices are list -subject to usual trade 
discount. 

If you desire professional service to install 
the SilverMarshall "Playfellow" in your 
car, ask us for the name of the nearest 
Authorized S -M Service Station. There are 
over 4000 of these Service Stations in the 
United States and Canada; they are ready 
to serre you in exact accordance avith tech- 
nical instructions st-hick they receive direct 
from the S -M laboratories. Write us for the 
name of the Service Station nearest you. 
(If you build professionally, and do not 
have as yet the S-M Service Station fran- 
chise, ask us about it.) 

I Silver- Marshall, Inc. 
6405 West 65th St., Chicago, U. S. A. 7 

`;end your latest catalog with sample copy of the 
RAD1OBCILDER. 

....2c enclosed: send Data Sheet No. 22 on 770 ' 
"Playfellow" and Installation. 

....4c enclosed: send also Data Sheet No. 21 on the 
New 737 Short -Wave Bearcat. 

Name 

Address 

L . m 
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Here are a few examples 
of the kind of money 

I train "my boys "to make 

Started with $5. Now has 
Own Business 

"Can't tell you the feeling 
of independence N.R.1. has 
giver: me. I started in 
Radio with $5, purchased a 
few necessary tools, circu- 
lated the business cards you 
gave me and business picked 
up to the point where my 
spare time earnings were 

my largest income. Now I am in busi- 
ness for myself. I have made a very 
profitable living in work that is play." 

Bows to IlousToN, 
513 So. Sixth St., Laramie, Wyo. 

$700 in 5 Months Spare Time 
"Although I have had little 
time to devote to Radio my 
spare time earnings for five 
months after graduation 
were approximately $700 
on Radio sales, service and 
repairs. I owe this extra 
money to von. help and 
interest. Thanks for the 
interest shown me during 
the time I studied and since graduation." 

CHARLES W. Lrxst:y, 
537 Elati St., Denver, Colo. 

$7396 Business in two and 
one -half Months 

"I have opened an ex- 
clusive Radio sales and 
repair shop. My re- 

.'ceipts for September 
were $4334.10 -for Oc- 
tober, $2887.77 and for 
the first half of Novem- 
ber, $4170.34. My gross 
receipts for the two and 
one -half months I have 

been in business have been $7396.25. If I 
eau net about 20% this will mean a 
profit of about $1500 to me." 

JOHN F. KIRK, 
1514 No. Main St., Spencer, Iowa. 

My Free book gives you many more letters of N. R. I. men who are mak- 
ing good in spare time or full time businesses of their own 

Wlll showYou too 
how to start a 

spare time or full time 

Radio Business 
of flow- Own 

on eXial MORN/ you zjk 
Can make #hflek1r(ni -- ï 

The world -wide use of receiving sets for home 
entertainment, and the lack of well trained 
men to sell, install and service them have 
opened many splendid chances for spare time 
and full time businesses. You have already 
seen how the men and young men who got into 
the automobile, motion picture and other in- 
dustries when they were young had the first 
chance at the key jobs -and are now the $5,000 
$10,000 and $15,000 a year men. Radio offers 
you the same chance that made men rich in 
those businesses. Its growth is opening hun- 
dreds of fine jobs every year, also opportu- 
nities almost everywhere for a profitable spare 
time or full time Radio business. "Rich 
Rewards in Radio" gives detailed information 
on these openings. It's FREE. 
So many opportunities many make $5 
to $30 a week extra while learning 

Many of the ten million sets now in use are only 
25'/ to 40% efficient. The day you enroll I 
will show you how to do ten jobs common in 
most every neighborhood, that you can do 
in your spare time for extra money. I will 
show you the plans and ideas that are making 
as high as $200 to $1,000 for others while tak- 
ing my course. G. W. Page, 107 Raleigh 
Apts., Nashville, Tenn., writes: "I made $935 
in my spare time while taking your course.'' 
Many $50, $60 and $75 a week jobs 

opening in Radio every year 
Broadcasting stations use engineers, operators. 
station managers, and pay $1,800 to $5,000 a 

year. Radio manufacturers continually need 
testers, inspectors, foremen, engineers, service 
men, and buyers for jobs paying up to $15,000 
a year. Shipping companies use hundreds of 
operators. give them world -wide travel at prac- 
tically no expense and pay $85 to $400 a 

You'll get practical Radio Experience 
with my new 8Outfits of Parts that I'll 
give you for a Home Experimental Laboratory! 

Rear view o 5- 
t&,r Soy, n 'rid 
Tuned Radio 

frequency set - 
only one of the 
many circuits 
you can build 
with my parts. 

My course is not all theory. You use the 8 
Outfits 1'1l give you, in working out the 
principles, diagrams and circuits used in 
modern sets and taught in my lesson books. 
This 50-50 method of home training makes 
learning easy, fascinating, interesting. You 
get as much practical experience in a few 
months as the average fellow who hasn't 
had this training gets in two to four years 
in the field. You can build over 100 circuits 
with these parts. You experiment with and 

build the fundamental circuits used in 
such sets as t rosley, Atwater -Kent, Ever - 

cady, Majestic, Zenith, and many others 
sold today. You learn how these dr- 
cuits work, why they work, how they 

1 should work, how to make theist work 
when they are out of order. 

J. E. Smith, Pres., 
National Radio Institute 

month. Radio dealers and jobbers are con- 
tinually on the lookout for good service men, 
salesmen, buyers, managers, and pay $30 to 
$100 a week. Talking Movies pay as much as 
$75 to $200 a week to the right men. with Radio 
training. My book tells you of other oppor- 
tunities in Radio. 

I will train you at home Is your spare time 
Hold your job until you are ready for another. Give 
me only part of your spare time. You don't have to 
he a high school or college graduate. Hundreds bave 
won bigger success. .1. A. \aughn jumped from $35 
to $100 it week. E. E. Wiohornc seldom makes 
under $1110 a week now. The National Radio Insti- 
tute is the Pioneer and World's Largest organization 
devoted exclusively to training men and young men. 
by c,rresloudeucefor good jobs in the Radio industry. 

You Must Be Satisfied 
I will give you an agreement to refund every penny 
of your money if you are not sat fisted oil h my 
Lessons and Instruction Service when you complete 
my course. And Ill not only give you th gh 
training in Radio Principles, practical experien ce in 
building ling and servicing sets. but also train you in 
Talking Movies, give you home experiments in'I'ele- 
vision. Cover thoroughly the latest features in sets 
such as A. C. and Screen Grid. 

My 44Page Book Cives the Facts 
Clip and mail the coupon now for "Rich Re 
wards in Radio." It 
points out the money- _t 
making opportuni l des qt. 
the growth of Radio 
lias made for you. It my new book 
tells of the It points out for a spare time 

opportuni- 
ties or 
full time Radio busi- 
ness of your own, the what Radio 
special training I give 
you that has made Offers You hundreds of other men 
successful; and also ex- 
plains the many fine 
jobsforwhich my course 
trains you. Send the 
coupon to me today. 
You won't be obligated 
in the least. 

J. E. SMITH, President' 
Dept. OFSS. 

National Radio Instituts 
Washington, D. C. 

THIS COUPON IS GOOD. 
FORONEFREE COPY OF 

MY NEW BOO 

J. E. Smrrn, President, 
National Radio Institute. Dept. OFFS. 
Washington, D. C. 

DEAR Mit. SMITH: -Send me cour book. I 
want to see what Radio offers. I understand 
this request does not obligate nie and that no 
agent will call. 

Name 

Address 

City Sfate 
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