SPECIAL SHORT-WAVE NUMBER
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Parade of _

International Radio DIRECT
from Foreign Stations

E Without Dependence On
ee Nearest Dealer or -
Write Direct for Details Local Re-Broadcasting!

Kit K-115: The A.C, Super

Wasp. US(Iz')i'our ](1\«{1 ABC =

pack or Pilot K-111 at .

$16.50, specially designed $ 50 Short Wave and Broadcast Receiver

forthe Super-Wasp.Power RANGE 14 TO 300 METERS

Pack and Tubes Extra . . .
In Kit Form for A. C. or Battery Operation

g 2 9 50 Widen Your Circle of Entertainment!

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

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 from 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 np”” with domestic radio programs! To assure consistently satis-
factory opcration, Pilot enginecers developed the Pilotron P-227,
which naturally makes it a splendid tube for broadcast receivers.

PILOT RADIO & TUBE CORP

323 BERRY STREET
BROOKLYN
N. Y.

5 234 §
Chicago Office: Wells gt‘:;e}:

San Francisco 1278 Mlission
Office: Strect

Costs only 50¢ and includes lapel pin, certificate and “Radio Design™ Construction
Quarterly Magazine, the Guild's Official Organ. FEneclose 50¢ coin or stamps to Radio

International Guild, 103 Broadway, Prooklvn, N. Y

Name
Address

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 Secvice Men. Thou-
sands of truined men are nceded guick?

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 men an
intensified training course in Radio Service

1069

40435100

i week
Full Time

§3+{£} o4 é.l'?a".r'.-"

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.

Radio Service Work a Quick Route

Work. By taking this training you can . A egs
qualify for Radio Service Work in 30 days, We furnish to the Big-Pay Radio Positions
earn $3.00 an hour and up, spare time; pre- you with all Radio Service Work gives you the basic ex-
pare yourself for full-time work paying $40 th perience you need to qualify for the big
to $100 a week. he $8,000, $10,000 to $25,000 a year Radio
. equipment positions. Once you get this experience, the
More Positions Open Than There you need whole range of rich opportunities in Radio
Are Trained Men to Fill Them Y TS lies open before you. T{'aining in the As_socia-
. tion, starting as a Radio Service Man, is one
If you were qualified for Radio Service Work R_adlo of the quickest, most profitable ways of
today, we could place you. We can’t begin Service Man! qualifying for rapid advancement.
to fill the requests that pour in from great If you want to get out of small-pay, monot-

Radio organizations and dealers. Mem-

bers wanting fuli-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

onous work and cash in on Radio quick, in-
vestigate thisR.T. A. trainingand the rich money-making
opportunities it opens up. Nospecial education or electri-
calexperiencenecessary.Thewill tosucceedis all youneed.

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, Iii.
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.

l Name ...

-
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Radie Neaes for July, out
the 10th of June, follows close-
ly on the heels of the Radio
Manufacturers’ Convention
and Trade Show, which this
year is being held in the great
auditoriun in  Atlantic Ciry,
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 Ranio 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 Rabvlo
NEwS.

" @

Reinote and automatic con-
trol devices for radio receiv-
ers are to the fore. The
trend along these lines, espe-
cially in connéection with apart-
meut house radio, is on the
increase. Mr. S. Gordon T'ay-
lor, through a comprehen-
sive survey of this activiwy,
has complled worthwhile data
for the serviceman. The first
of a series of articles on this
subject will appear in July.

& % 3

From Rapio Newg Labora-
tory—1. The description of the
construction of a short-wave
wavemeter-oscillator outfit em-
ploving the grid dip method
of resonance indication. 2. A
Yreceiving tube,” low powered
short-wave trausmitter for
Junior Radio Guilders.
3. Variations in the audio
channel of the Rapo NEws
Cornet Short-Wave Receiver.

And don’t forget there are
more articles by:

L. H. Loftin and

White

Fred Jewell

Volney Hurd

Benjamin Miessner

W. H. Bullock

And other recognized

authorities.
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The latest achievement of th

bt

ANYITIOH

Nivds QiMavw

COSTA RICA

NAUEN GERMANY

EIFFEL TOWER FRANCE

ROME 1TALY

RUGBY ENGLAND

BRINGS THE WORLD OF RADIO

TO YOUR

FIRESIDE

The NEW
DE FOREST SHORT WAVE RECEIVER

The new De Forest Radiophone Receiver,
Type C85 illustrated above, costs but
§75.00. It is dcsigned to receive both
telephone and telegraph signals on all
frequencies between 1,500 and 15,000
kilocyeles (20 to 200 meters). Being sinall
and light it is exccllent for portable work.
Its enormous amplification giving loud
speaker signals on a 10 ft. antenna.

The special circuit uses four Audions:
two Sereen 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. Itis alse
adapted for general amateur use, smail
yachts, police cars and automobiles.

DE FOREST RADIO CO., PASSAIC, N. J.
Branch Offices Located in
Boston, New York, Philadelphia, Atlanta,
Pittsburgh, Chicago, Minncapolis, St.
Louis, Kansas City, Denver, Los Angeles,
Seattle, Detroit, Dallas, Cleveland

1073

e De Forest Laboratories

e AUDIONS E

5 5 5 5 . USE THIS

Specifications for De Forest Radiophone Receiver Type CS3
Battery Reyuirements. Operates citlicr from dry cells using Audions 422A and 49% or
from 6 volt estorage battery using Audions 422 and 401A. For loud speaker operation
rither Audiung 420, 412A or 4718 may be inserted in the last sudio stage. Two 45 volt
"B* batteries (urnish the plate power.

Featitres, extremely compact and light in weight. Sereen grid R. F. Amplifier.
Space-charge-grid power detector. Two stages of audio amplification. Zero body capacs
jtv. Frequeney ealibration independent of antenna used. Moisture amd climate proof.
Negligible tuicrophonies.

"RADIO TUBES'

B Fﬂ 3

COUPON . . . . .

De Forest Rudie Compnny
Passaic, New Jersey

FEnclosed please find $ . . .
wiuve receiver.

Nawe

T

for which send me ope De Forest short

Address
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HAMS!

UST how the name “hams™ first came 10 be applied 10 radio amateurs

is probably one of those things that will always remain a mystery.

The term has bheenn applied to poor actors—poor in the sense that

their acting did not amount to much—for many vears. It was a
term expressing dubious worth.  In connection with amateur radio. how-
cver, 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 he proud.

As Mr. Maxim outlines in his informative article. which appears in
this special short-wave nuntber of Rapro NEws. these men and voung
men have done a tremendous amount of good for this country m helping
imernational 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 =till serve all of those institutions in which radio is coming
to be a more and more important adjunct.

A wrpical and. perhaps. the most recent indication of the value of the
work being done by hams has been dramaticallvy brought homie to most of
us through the newspapers which are appearing on the stands as this
editorial 1s heing written. _\ member of our own technical staff and the
managing editor of one of our scientific publications, AErR0 NEws &
Mecnaxics. 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 vears at his own station—2PI.

Jouck's flight to Bermuda was anvthing but a casual occurrence. It
has blazed a trail for a possible establishment of a direct airline hetween
New York and the “Summer Isies.” His two companions were Bill
Alexander, who has some 7.300 flying hours to his credit and has waken part
in some of the most dramatic flights in aircraft history. and Captain Tewis
Yanceyv. who was the navigator on the flight of the "“Pathfinder™ from Old
Orchard Beach. Maine. to Rome. Italv. 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 piane was in con-
stant communication with the short-wave station of the New York Tines
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 anv wonder that amateurs

are proud to be hams?

(
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R R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOUUP-TO-THE-MINUTE R T I
> T’ I' ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES * . Re

Big Money quick—the chance to more than double your salary—is offered to you now. Rapio
has leaped from the experimental stage to a gigantie industry, employing many, many thou-
sands and loudly calling for MorE TRAINED MEN to fill the Big-Pay jobs.

TALKING PICTURES have taken the largercities by storm and will sweep the entire country,
opening up many new good jobs everywhere, TELEVISION now comes with even greater
pramise 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 Johs—3$2500
—$3500-—3%5000 and up, right now-—lets of money easily made in spare time—
increasing pay for you and more and more money as this new industry
grows bigger and bigger.

Let F.H.Schnetland R.T.L.
Advisory Board Help You

- Mr. Sehnell, Chief of the R. T. I.

Answer the Call—Get Into This Stafr, is one of the ablest and best

Money-Making Industry Now! trenty yeirs ot | Radio experience.

- 2 s adio  experience.

. o 3 . . s Iirst to establish two way amuateur

The “R.T.L" famous “3 in 1" Home Training in Radio, Television gommumeation with anﬁo. Former

. « -7 M ol T o3l raflie Aandger of merican adio

) and Talking Pictures makesit easy for men, young men and boys to Rely' Leaiue. Lientenant Commender

. s get into this new field quickly. R.T. I. home trainingis practical ofthel. 5. N R. Tuventor and des
; o o wer and easy tounderstand. It trains your head and hands at the neer o fare Ttadlp mamuacturers,
5500 ianed meto Mot iy same time. Your opportunities for money -making are un- Bea i LiguleTMe Tl AU o
't ¥ s e ‘s\‘-"‘":' ‘t\':‘rcc‘“\ limited. Y our age,amount of education, or experience make no difference. the Radio indastry.
“au\‘-“ c"‘:uo“\\\s““g‘é‘ . If you are interested and ambitious you can succeed. Are you willing to B .

vout 1o 1\\'00(_ 3 use a little spare time at home? Thatis all vou need to quickly start
sﬁ\ﬁ._! gand making money with R. T. I. material and home training.You will be
4 ready far a good job or profitable husiness of your own, even hefore
voufinish the training. Remember—youn learnathomein your spare
time on actual equipment ineluded in fine, bigoutfitssent youby

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 allthefacts revealed in
this R. T. I. book. Noexaggeration is hecessary—
the plain truth ig astounding. It will open your
eves t‘othedawn of thegreatestdevelopmentin ! 2 e
the history ofthe world—the vastnumberof Y o e TH
n:‘w mnnely-maklilngj?hs—enormulussfpum- Is Now RRad_;P E"_'g'l‘:ie:ir“'lg'hrough
imeprofits—all withineasy reach of am- Today I S A ok s 5 4
] ay I am able to class myself ag a Radlo
bitious men. Send for your copy before Lngineer along with the leaders, and thisis all
this edition is exhausted. due to the help of R. T. I. 1 have been able to

- e handleefMclent!y every radio problem with which
BigR.T.1. BookFree—WhileThey Last Ihave comein contget. I caunot say too much in

o prase of R.T.1.. andanyman desiring to improve
himselfean do nothing better than find out what
this Instltution has to offer, xnd get started with
thelr training.—H. E. SATTERFIELD, Chief Radlo
Engineer. Western Alr Lxpress, Amarlllo, Texas.

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

RADIO & TELEVISION INSTITUTE
Dept. $4-4,4806 St. Anthony Court, Chicago

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

STEP UP QUICK TO A BIG MONEY JOB THROUGH R. T. 1. training in Broadeasting, Sules, Serv-

tee. Manufacturing, Ttepalring, Ship and Station Operating, Installing, tn business for yourself. l Name R e e
" R. T.L TRAINS YOUAT HOME FOR A GOOD JOB OR A PRUOFITABLE Address.. ... . —
R.T.X. PART TIME OR FULL TIME BUSINESS OF YOUR OWN s O e
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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 davs there

has been something about communicating across space that has
fascinated those of us who arc 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 voung, 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

Rapvio News vor Juxe, 1930

-

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

The History of Civilization Has Been
Tiwentieth 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

three dots that
would mean the
prearranged letter
S sent from a
spark {ransmitter
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-wayv
telegraphic communication with cach 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 vears old
this amateur organization which I represent, the American
Radio Reclay League, was a going concern. 1 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 vour
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 the successful
achievement of a difficult

By Hiram

and who had listened upon
that eventful night along
with Marconi for those

When the West Indian hurricane hit Florida, destroving the regular
lines of communication, radio amateurs stepped into the bhreach
and established contact with the outside world, aiding rescue work.
The above Miami scene is tvpical of the widespread destruction

www.americanradiohistorv.com

bit of telegraphic or tele-
phonic two-way communi-
cation.
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of Commercial Interests Into the

of Radio Achievement.

Pioneered, the American Amateur
His Mainte-

Hurricanes and Floods Is Typical of

of Service

the History of Communication. In the
Has Played No Small Part in Overcom-
and Space. His Role 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 wvery 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-
ierred by the commercial companies. I doubt if
there is one single important radio hroadcast sta-
tion or one single radio manufacturing or operat-
ing company in the country today that has not
at least one ex-umateur in some important position.

By the year 19135 we amateurs had accom-
plished unhelievable records in transmission and
reception for those days. It was about
this time that the older of us began seck-
ing the reason for the amateur with home-
made equipment. representing an  invest-
ment of approximately $100. being able in
some cases Lo 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 com-

www americanradiohistorv com

Alirways, Ine.,

H. C. Leuteritz. radio expert of Pan-American
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
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mittee, for it is fundamental and may portend some-
thing of incalculahle 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 hetween 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 gel his signals through and the answer
hack. Sitting up all night, sacrificing pleasures
in order to save a dollar for the purchase of bet-
ter equipmenl, 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 heing
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 vears 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 “uscless

waves” at that time, but there was
room enough and the amateurs sct
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
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A severe river flood such as this. which swept away the Missouri-
Pacific Railroad bridge over the Arkansas, hds 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 enthusizsm that only love of the work could
arouse. I hope to show vou beyond all question of douht 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 hy 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
eightecen vears 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 arc 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 eflicient 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. heing so close
to us, were taken in as brothers and given
full representation in League affairs, just as
though thev were American citizens. When
the United States entered the war our Army
and our Navy had immediate neced for
thousands of radio operators. To make them
from plumbers, farm hands. clerks and labor-
crs in the time availahle was an insurmount -
able task, The organized radio amateurs
were appealed to. In sixiv davs 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 infosmed upon this subject of amateur radio the intensity
of purpase of these young lellows. They unquestionablv 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 yvoung 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 companyv 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
dithiculty was securing the
mercury for this pump.
(Al ARe ateesy He finally begged enough of
e e e this from another amateur.
ply of WIMK. head- The greatest financial in-
quarters station of vestment that this lad had
the American Radie made in building his radio

Relay League station was twentv-five

cents for a pair of combina-
The main transmit- tion cutting pliers.
ter of WIMK is rated This case illustrates the
at 500 watts and is  amateur spirit. a knowledge
capable of operating  of which I consider it my
on either 20, 40 Ao" duty to convey to this com-
80-meter bands. An o000 No explanations are
auxifiary 250-watt
transmitter is lo. Decessary nor called for.
cated on the shelf The case points its own

under the tahle moral, (Cont. on page 1136)
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Build the Rad1o0 News

Cornet
S-W Recerver

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.

Without Question, Will Endear Itself to Its Builders

Rapio NEws beginning with the July, 1929, issue, Lieu-
tenant Wenstrom 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 Licutenant and published

IN his series of articles on short-wave radio, appearing in

in the March, 1930. issuc of Rabiw NEws, .
However, this article only served to whet
the appetite of our readcrs and letiers came

pouring in asking for more detailed infor-
mation about the actuil construction of the

receiver.

It was then that the Technical Stafi of
Rapio News decided to build one of these
receivers, using up-lto-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 t(wo tuhes. 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

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 bhase, the coil is

mounted on a platform, raised from the chassis by means
of four spacers
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It Is One That,

return of the grid leak going (o the center arm of the poten-
liometer; 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 cmployed, with additions and improvements.
mechanical construction of the receiver has been materially

Also the

retined, as will be apparent(
from the photographs ac-
companying. The original
receiver used o bakelite
panel and bakelite sub-
pancl.  The new sct em-
ploys aluminum sheet
throughout, the pancl. sub-
panel and shield box being
made of this material.

By means of four plug-
in coils a wide wavelength
range is ohtained. 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 deyrees
of the dial, is spread over 270
degrees. (hus ohtaining a much
greater scparation hetween  sta-
tions.  The use of a vernier dial
fur both the tuning and regenera-
tion condenser permits easy con-
trol of the receiver.

The receiver itself is buill on an
aluminum chassis, the three tubes,
the tuning and regeneration con-
densers, the r.f. choke, the coil
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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
ve 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 contro]l of the tuning. The
coils for the receiver fit into a regu-
lar four-prong socket which is sup-

PHOI:*IES

)

B+ B+ C-
45V, 135v 9V

& TO CABLE 4
P RECEPTACLE  gmm-lefmmmm
{ STAGE *? 2 STAGES
OF AF OF AE

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. Tig. 2 gives
the details for the construction of the

I F
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DETglL OF SPECIAL
COIL PLATFORM

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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TP WINDING

1] o SECONDARY
WINDIN

] DING
WOODEN DISC
3/8" THICK HELD
& 70 COIL FORM
<= BY WOOD SCREWS
s _~OLD TUBE_ BA!
iz =" (MAY BE c.mSE
j " DOWN IF DESIRED)
i : MACHINE SCREW
i j._ TO HOLD BASE
i " TTe-—.AND COIL FORM
—tF — OGETH
COIL | WAVE LENGTH| SECONDARY | TICKLER
RO, | RANGE WINDING | WiNDING
i [14TO30M. | 67 NOU2 #| 6T.NO.28E.
2 [29T058M. [ 13T NO.I4 % |12 T NO.2BE.
3 |54 TOHOM. [ 23T.NO.16 |16 T.NO.2BE.
4 [103 To 225M.[ 56T.ND.28 E[ 26 T.NO.2BE.

* BARE COPPER WIRE

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

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
Rapio 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 emploved 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 foliowed by a power output stage employing
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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.
wiring diagram of the circuit is given in Fig. 3.
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

For those who require it the picture
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identitication. Construc-
tional details indicating
how the main panel is to
he 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.

Nete that practically all
of the wiring of the re-
ceiver is made underncath
the chassis. This is shown
in the photograph, Fig. 8.
So that short circuits
would not eccur, duc to
rough edges of the holes
in the chassis cutting
through the insulation of
the wiring cvelets 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
ol 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 be made. That is the
adjustment of the antenna series condenser, C3. Best re-
sults will be obtained when, by test, vou will have found
the correct adjustment of this condenser, depending on
the length of antenna emploved. In Fig. 12 is shown the
way in which this adjustment should be made. With a
picce of wood, dowel or bakelite rod sharpened to resemble

Fig. 7. The holes for mount-

ing the apparatus on the
{ront panel are spotted and
drilled according to the
drilling lavout 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 pnint-tn-
point system of wiring

Fig. 6. lLooking at the top
of the chassis of the Ranio
News Cornet S5-W  re-
ceiver. Note that prac-
tically all of the wiring is
kept offi the top of the
chassis, eveletted holes in
the chassis allowing pas-
sage of the wires from be-
low to these parts located
on top
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Fig. 8. Practically all of the wiring of the receiver is ‘ 63 8% ————  SETAIL FOR
accomplished underneath the chassis, as shown in the pho- ! 13‘3" ' e L'NG i
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- Fig. 10. The chassis is formed

densers. These items have no mounts, but are soldered

from a single piece of aluminum.

by means of pigtail connections directly to the wiring

Fig. 9. To the right, the front
panel appearance of the Ranio
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-
structing the receiver described are as
follows:

Parts List

C1—National equicycle cor.denser, .00015
mifd.

C2—NXational equicycle condenser, .00025
mfd.

——

Rabio News for July
will be
A Special Trade-Show Number
Presentations of manufacturers
at the Atlantic City Convention
will be featured

HOLE FOR -~
AN -~
2-i/2" DA

ASSEMBLY OF THE
ALUMINUM CABINET

~TOP PIECE, (COVER) ~CAN
9% 4% 1/16" THICK ; A

REAR PANEL SAME SIZE
AS THE FRONT PANEL,

ENLARGED VIEW OF
CORNER PIECE ON
ALUMINUM CABINET

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 XN,
1.8 to 20 mmfd.
C4—~Cornell grid condenser,
20001 mfd.
C3—Hammarlund midget (32
mmfd. revamped)
C6, C7—Cornell coupling con-
densers, .01 mfd.
C8—Cornell by-pass condenser.
1 mfd.
L1—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
ey grid resistor, .5

meg
(Cout’d on page 1141)
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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

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
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Ralph H. Langley says:

Relieve

The Mlonotony o Driving

with

Auto - %dio |

The Auto-Radio Installation Does Much to Lighten
the Time We Spend in Driving from Place to Place.

1083

By Ralph H.
Langley*

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

known radio manufacturers in the country. Incidentally,

he had been onc of the last to hecome really enthusiastic

about automobile radio. “Deo 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 =0 much the program as the
fact that radio takes my mind completely off the business of
the day and gives me a hall hour of real relaxation and relief
on the way home. When I get there. I find 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 trafhc signals, and retarded to
irritating slowness by the multiplyving 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 hin:
while he waits at almost every intersection for “red” to change
to “green.”

We drive almost entirely “hy eve,” 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
usz 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

IT was during a recent conversation with one of the best

*Dircctor of Engineetring, Crosler Radio Corporation,

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"
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
vou get sleepy?” I asked him. *I should say not.” he replied.
“When we got within about forty miles of Cleveland we picked
up a station we had never heard beifore. and they had a real
program going. It was one of the hest I have ever heard.
We weren’t even tired when we arrived. And say.” he added.
“that radio is permanent on my car. 1 wouldn't drive without
it, now that I know what it will do.”

But I wanted to know more about his trip.
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 hadnt,” he said. **And the litile set
scemed 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 fect
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 cvery dav. 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 1136)

“What hap-

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

1084

Ravio News ror Juxe, 1930

N ORE and more the general public. and those intimately
connected with aviation are beginning to realize and
recognize the immeasurahle value of radio in air navigation.
1t seems that only vesterday we were heralding the plane-
to-ground radio communieation and the speeding of a plane
along a course mnarked by a radio beacon.

Yet here comes a development which still further lavs
the ghost of unsafe fiving. As the author points out nothing
can quite describe the feelings of a pilot who, arriving over
what he believes to be bis destination. finds the ground
below entirely blanketed with fog or in some other wav
totally obscured. He can't drop anchor and wait out the
fog. and to turn back 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 systeon hetween two cities.

Radio

By

Captain John R. Irwin
Air Corps Reserve, U.S. A.

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 alwavs headed for the radio beacon which, we
assume, would mark the airport for which he is destined. Tt
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 engincers and rescarch 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

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

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 flving field localizer, in obscured visibility. such as that
caused bv fog. snow, rain or forest firc 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 rescarch.

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 ohscured. 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
iravel during adverse weather conditions promises to be grad-
ually but surely eliminated. It has taken hundreds of vea:s
to provide adequate safeguards for scafarers. 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 unhecard
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
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Lighthouses
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A 4-Meter Beam Transmitter,
Aimed Vertically, Helps Pilots
to Spot Landing Fields in Fog

to discount any idea of efforts at “blind flving.” 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 seca.

The directive characteristics of certain types of radio antennac have
Iong been known. Various methods of concentrating in one direction
the output of a radio transmitter Lave 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 &5 an aid to aerial navigation wuas, more
or less, accidentally
discovered.  Hitherto,
cliorts 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  com-
pany was commissioned
by a radio communica-
tions corporation o

Mounted i1 ithe bottom of the
paraboloid reflector this 4-meter
transmitter <mbodies 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 und 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
anv direction from the horizontal
to the wvertical much uas 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 engincer 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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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 retlector 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 destroved 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 mefers. 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 retflector 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 measzurements taker. from every angle.

Ravio News ror Juxg, 1930

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 reflecior 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 (Continned on page 1142)

Radio compass stations are being installed along many of the
more important national 2irways. Aviators have found a new

safety in flving 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

These two photographs, showing the rear
and front of the speaker cabinet, indicate
the pleasing lavout 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 toss to select a suit-
able cabinet in which to house the

receiver which he has just built. There
arc many types of excellent cabinet de-
signs which might be selected for this pur-
pose. Some construciors 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
onc 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
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HOUSING
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

Brennan Jr.

the surface of the sheif 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 shell 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 picce. 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 un
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 numbBer 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 (Continned 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 mi-

grated to the talking picture industry. The scene
depicts tests being made in a sound studio

OR the past few months we

have been publishing articles

in Rapro 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 engincer in charge
of sound recording at RKQO. 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 engincer. J. Z. Maresca. for-
merly manager of station WRNY in New York, has joined the
film crowd and is now with 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 vear 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
fect 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

Floyd Gibbons

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 tock it upon
themselves to promulgate a ruling making it unlawiul to use
a radio receiver in an automobile while in motion. Some

Rapio News ror Juxe, 1930

N Current

By Arthur

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 these 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 traflic 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 expericnces 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. Gibbens, The Literary
Digest and the National Broadcasting Company for the ex-
traordinary service to the listener which this fifteen minutes
an evening brings about. 1In passing, we believe this is one of
the hardest jobs the
engaging reporter has
ever tackled.

Amos W’ 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 1is
doubtful that there is
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any one radio featurc 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 Rapio NEws, for a forthcoming issue. We believe that
this article will appeal to a very great many of our readers.

Television

About two vears ago television was given a very serious black
eve. by the launching of a lot of unfounded and
cntirely unwarranted publicity. In the meantime
very little on the subject of television has appeared
in Rapio NEws. Recent developments indicate that
it will not be very long now before we will be able
to publish some ecxtremely interesting facts con-
cerning the various systems of television which are
now engaging the attention of engincers 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 Rapto 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 Rapio NEws indicates. it
is possible for us to bring programs from almost
every foreign country directly into our homes by
the simple cxpedient 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 shert-
wave broadcast recciving 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 vear 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 recciver of the
future will include not only the equipment necessary for stand-
ard broadcast reception but also for the reception of short waves.

Questionnaire

5 A short time ago we
sent a questionnaire to
approximately 40,000
readers of Rapro NEws.
We are cxtremely 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 inieresting 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 Rabio
NEwWS,

The new NBC studio atop the New Amsterdam Roof in New
York City is a2 remarkable combination of acoustics and elec-
trical engineering. The glass curtain. which is shown lowered,

weighs six tons

e

ZPLAYING FIDDLE
s ILLEGAL IN CITY:

?Law of 1699 Remains on Statute
Books--- Symphony Otchestra |
Liable to Amest Any Day

Sl maess .

~

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
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Disillusionnient

On the cvening 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 radic 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 sce 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. We 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 belicve 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 belicve 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
Wimbrow'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 1Ith. A bread high over-
spreads New England and the east,
while a deep low is moving in over
the southwest. DBy 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

HIS 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 Dbetween  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 underlving 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 tlving and ground weather fore-
casts. We describe also some methods

articles, and do a world of experimenting to find the most suit-

able methods for any given purpose. This information is
worth while in corretation 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 1t; a grealer store of facts would save
repetition. Meteorology, or the science of weather, climate
and other atmospheric phenomena, is a science in itself. Tor
ordinary observations we need consider only four metcoro-
logical elements: pressure, temperature,
moisture and wind.

of studying the earth’s magnetic field—
one of the wunsolved myvsteries of
science. And finallv, we consider fully
the warious methods of measuring the
received signal strength of radio sta-
tions—an interesting study in itself
about which a small book could be writ-
ien.  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 : : ——

The July issue of
Rap1o NEws
will be a special show number

announcing plans of leading
manufacturers for

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 occan—at sea level. in

1930-1931
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OPPORTUNITY

for

the

Radiv 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-

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

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

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

—_ 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

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 wvariation 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

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,

9
Centigrade >} — -+ 32
35

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

In measuring the outside tem-
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 lcak
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

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 sufticient to equalize the pressure.

instrument six or cight 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 varving winds which, in turn, owe their origin to
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INDICATOR ,”"“a_a.f*—"'RUE
CARDBOARD SCALE DECLINATION ——
- #TUBE
/ F1G.4
' RS MIRROR e ]
FLASHLIGHT — b =X £POT OF
BULB e ‘LIGHT RIGHT HAND
= RULE FOR
- AGNETIZIN
MAGNETIZED .- oAMBING el M SAGONREAPC NEEDLE
KNITTING  femmmm" - - AL ! I
NEEDLE THREADS INDICATOR ~ DECLINATION FOR ANY LOCALITY: DIRECTON 5:'-“85;35?#73‘”&0& !
ANGLE BY WHICH COMPASS THUMB POINTS IN DIRECTION
NEEOLE DEVIATES FROM TRUE NORTH. OF MAGNETIC LINES OF FORCE. |
L]
the passage of “lows ” and — FEEwEEeEETes = ==
113 - b3 4
hlgh%. o . Essentials of a magnetic storm
Mmst_ure in the air .often indicator. The needle is wrapped
makes itself apparent without with wire. which is left on for

need of any instruments. There
are first of all the clouds, of
many forms and varietics. 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
bevond a few feet. IFog is simnply a great num-
ber of minute water droplets (about .00l inch
in diameter) suspended in the air. When-
cver 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
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 meisture in the air, or the humidity, is
In a popular form it is built around a

a cold surface.

called the hygrometer.

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

weather when a

specifically, the

or snow in winter, and thundershowers in summer.

winds after it has passed before an approaching high.
warm air brought up to the south and east of a low is cooled.
clouds and rain result.
of the barometer, therefore presages stormy weather.

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 currenis
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
low is approaching and northerly or westerly
As the

The coming of a low. or the dropping
More
southeast quadrant of a low contains rain
The dis-

tribution of meteorological elements about a low is clearly
shown in one of the illustrations, which was drawn from a plate

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-

Fe=TT===" |
MONITORING =~ i . : .
OSCILLATOR} EBEArEr in Milham's excellent book on meteorology.
..r_._._r_-_-.l
oo )
| e R
i el . oot INDICATOR
| I ________ L DETECTOR | AMPUFER
== MEASURING AUDIO OUTPUT
|INDICATOR Irmmcxron
’ I Leoe)
E] l | r==—=
VorE M ]
1 DET. A.F ] R.F.
L AMP. - AMB Y oame DET.
L | S -
EL MEASURING MEASURING R.F,
= DETECTOR OUTPUT FIG.4 = BEFORE DETECTION
~INDICATING SYSTEMS ~
FOR MEASURING SIGNAL STRENGTH

duced in the upper atmos-
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phere by the day sun-

elements (declination.
inclination, horizontal

light, “growing” east- 5000 OHMS. INDUCTANCE

ward with the earth’s sl e SWITCH | i gix ,*Mgvliﬂ'%[h'm intensity and vertical
rotation, has the ef- | e o || omgg o intensity) are subject
fect of an east-west 5/ 3 oo I fl Jox | to small daily varia-
conventional current - Too—o2 ! e i [| tions. The western
tlow.  Possibly the 2 oHMs ¥ o 3 declination usually
warming of the ) g:%o""_w’ F16.6 §4 reaches maximum in
ground alters its mag- 3 OHMS A it the afternoon. while
netic qualities.  In IR2 ESiomm " PHWE the inclination reach-
the absence of suffi- INPUT 4,% 500 F 5 S i, 1§ es a peak in the
cient data one guess A S = oms 1atl morning: the daily
is as good as another, e onénoum. RESISTOR WHERE S e MILS =-—l‘@": Pl changes are only a

and by the same
token here is a chance
for the experimenter
who really under-
stands eclectricity and

OR VOLTAGE RATIC=10

~ SIMPLIFIED
AUDIOMETER~

WITH HIGHER VYOLUME QUTPUT
5 STEPS OF APPROXIMATELY 20 D.B.EACH,

SWITCH MULTIPLIES MA. SCALE
READING FOR LOUD SIGNALS.

POWER RATIO* 100
FIG.3

sz few minutes of arc.

In addition there are

magnetism,

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 Il
form, fixed to a dial free to re- i
volve on a pivot, and damped |
against excessive swinging by f
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 13° west in Maine to 20° east in
Oregon. [Iurther, the earth’s lines of force are
not horizontal anywhere except along a narrow
helt 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 carth’s center). Like the atmospheric
pressure and temperaturc. all the magnetic

i

|
INSTRUMENT MEASURES Sionats iy || annual changes. and
TENTHS OF MILS: TOTAL RANGE 1-200 ! a  slower. so-called
-AUTHOR'S SIGNAL INDICATOR~  N'TS: )| secular change. In
England declination

The visual signal indicater used by the writer.
~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, i1s shown here.

With it signal intensities ean

be measured within fair de-
gree of accuracy

was zero in 1637,
; reached a westward maximum in
1816. und ix now about two-
thirds of the 1316 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 senscs.
over the whole carth. The curves
of all the magnetic elements he-
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-efiect relation:
but large spots may poinl earthward without
noticeable magnetic effects, and magnetic
storms may occur when the sun’s disk is frec 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 hottom 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 balb in a narrow cardboard
{ube. 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 retlected
light beam has twice the angular movement
of- the needle, has no weight. and may be made
of any length commensurate with the intensity

g R W T

The two
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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 vears, and central spots often ap-
pear to cause individual displays. In-
tense aurorae secmingly 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- Thermometer for

stand seats for the northern lights. As ::;dl;:fa:i]:e_[)pe%ha;;

shown in the photograph, aurorae of the  familiar instrument
northern hemisphere are most frequent must be carefully
and most intense along a band about 23  placed, out of the

sun and away from
heat-radiating walls,
for accurate results

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.

Measuring Radio Signal Strength

To determine the strength of radio signals most laymen, and

even some technical writ-
4 ers. simply say, “Last
night I could not get this

| | (\: station: tonight it comes
4, SCALE RULED : g :

| FIG.S | | F 3R in loudly,” reception has

12¢ Liwd  DIVISIONS. improved.” In weather

| SR observations an analo-

APART - :

| siass gous procedure is describ-

| . Tuse J ed in Longfellow’s line:
. e EAK :

" INSioE l S soliEioN oF “Last night the moon

l: SULPHURIC had a wedding ring; to-

night no moon we see.”

As the latter judgment

would scarcely satisfy

the captain of a modern
ocean liner, so the form-
i 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

+AND - ELECTRODES ARE PLATINUM |
WIRES SEALED INTO GLASS WALL OF TUBE

~INTEGRATING
SIGNAL RECORDER~
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difierentiate 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 emploved 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,

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 hest
solution is a small Yaxley inductance
switch with dependahle 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-
ber 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
s ' resistances until the signal can

_ barely be heard. Ii 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 milllammeter 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
eliect a two-clement 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, cither
by using a separate stable oscillator
looscly coupled to the detector circuit or,
if the set is regencrative. 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 300 cycles. Of course there should
be hlocking 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

P
pira

The measurement

signal

apparatus

the =71A push-pull used by the writer, mounted in a desk
output of a three with the short-wave receiver. The
! ¢ receiver is at the extreme left, a

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 —71A’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
nearcst tenth. the instrument measures signals in rclative
cnergy units all the way from 1 or 2 (weak midrange} up to
200 (very strong local). It has a great many uses for the
cxperimenter 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 ncarby stations as follows: WEAF
46; WJZ 70; WGY 35; WABC 65; WBZ 6. The indicator
is also useful in comparing receiving antenn® or the relative
performance. on given broadcasting stations, of receivers
belonging to your friends.

single stage audio amplifier at the
upper left, the audiometer at the
upper right, and the visual indicator
for measuring broadcast signals below
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“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. 8. The operator
watches the gulvanometer needie. or its shadow as cast by a
light dircctly 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 Dbe 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 arca 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-
inumelectrodes are
cealed into the one inch
tube and scale divisions
are ruled on it 2 mm.
(Cor’td on page 1133)

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 mILHAM)

—=1S0BAR wi' NiMBUS CLOUD
---=-ISOTHERM 1} CIRRUS CLouO

ARROWS FLY WITH WIND
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From Three to Ten Min-
utes a Week on the Air Is
All That Is Required by
Henry Burbig, Master
Comedian and Character
I'mpersonator, to Bring
Laughs and Sore Sides to
Thousands of Listeners

By Bill Schudt, Jr.

UNCE opon ak time ago . . .
dare leeved in de hold con-
trece, de Peelgrimmees, Eund

dey vas dissatisfactioned from
de vay de Kink vas treeting dam, so
dey made ah union end wowed dot de
Kink vas loosing de pipple’s mounee 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 cnough 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 perieds on the
air. Burbig is on the air between three and six minutes.

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 exceed:
6.000 letters every week! One week
he received 14,506 letters.

Beifore radio claimed Burbig. he al-
ternated between the stage and the
athletic field. For several vears he
was a physical instructor in New
York. Even before that he was a
baseball playver possessing great possi-
bilities. In fact. so good was he at
haseball that several vears 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 pav 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
radie, and Fannie Brice. who fills this rdle on the stage. joined
forces and presented a comic version of “Romeo and Juliet.”
written especially for the Philco (Continued on page 1148,

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

Ravio News vor Juxg, 1930

usical

from a
Beat-Note
Audio

Oscillator

By
Joseph 1. y
Heller*

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

items to be constructed for laboratories
or the home workshop. we describe. this
month, the construction and operation
of an apparatus which can be uscd 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 scen at once that such a device can make
itself very useful indeed in the laberatory. 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 harmoenics.
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

ol

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

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

following will explain the phe- " [ oscituator [osciLator | Hish BEAT- | Low BEAT- of the frequencies involved.
nomenon of heterodyning. ) Ns.1 Ne. 2 FREQUENCY | FREQUENCY From this table it will be
. When two frequencies are FUNDAMENTAL | 1.000.000 1,000,500 2,000,500 500 seen that the audible tone _of
impressed upon a circuit, four ™ 500 cycles is present with its
frequencies. at least. will be HARMONIC 2,000,000 | 2.004.000 | 4,001,000 1.000 harmonics which take the
present in the circuit. Sup- 2%, resulting tone out of the pure
pose these two original fre- HARMONIC RSB G ST e pitch class and make it what
quencies to be 1_,000,000 e 4000000 | 4002000 | 8002000 | 2000 is normally called a “musical
cycles and 1,000,500 cycles. tone.” Whether or not this

We will have in the circuit,
therefore, frequencies of 1,-
000,000 cycles. 1,000,500

*Chief Engineer, \Vireless Egert
Engineering, Inc.

Fundamental frequencies with their first, second, third and

fourth harmonics arranged in tabular form so as to indicate

the various audible beat notes which may be obtained by

beating one fundamental or harmonic against another funda-
mental er harmonic

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
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Fig. 1. The two tubes are
connected in the circuit as
shown, one to generate a con-
stant radio frequency signal
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Fig. 3 (above). Dimensions of

the rod employed to obtain the

musical tones by the movement
of the hand before it

Fig. 2. Three stages of trans-
former-coupled audio fre-
quency amplification are em-
ploved to step up the volume

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 lew, and
suitabiy 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 irequency 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

A general view

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

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

of the beat note generated by
the two r. L 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.
L1 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 L4 coils are
coupled to an amplifier and the condensers C1 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, C1, 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 oun page 1160)
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R. 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-
c1al 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 respeect.

E.nliven that

1099

Summer Cruise wien R adio

Limited to the Employment of Battery-Operated Receivers for Boat Use, the

Skipper Does Not Have a Great Variety from Which to Choose.
New Set or Rebuilding an Old One Offers Two Possibilities.

Building a
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

sion of the Model 35 Atwater

Kent set in the April issue of

Rapro NEws. it occurred to the writer that, while this
instrument was well suited for adaptation to automobile use, it
had even greater possibilitics as a receiver aboard pleasure
boats.

The set will be recognized from Fig. 1 as a popular model of
the days before battervless 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 casily offer sutficient space {w such an outfit and its
batteries. On the other hand. its efficiency—if nothing more—
gives it a strong bid for a berth on the largest vacht. The
boat owner whe has clher radio apparatus as a part of his
cquipment can advantageously add an outfit of this tyvpe to
his facilities for entertainment. It has heen proven to be a
good idea to have a broadcast receiver where guests may play
with it to their hearts” content. without inlerfering with the ad-
justment of any instrument whicl is primarily intended for other
purposes. An instance reccntly 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 “Den’t’

IN studying Mr. Brennan’s conver-

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 emploved make the set as
cconomical 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 I4-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
casily 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 areceiver
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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places where the wire sepa-

201 A

+ -

201A 204A

201A

5 )]

25 MEG

rates when unwrapped. In
such instances it is clear
that the trouble is not truly
a burn-out, as that would
preduce an open circuit at
only one point.  Signifi-
cantly enough, a careful in-
spection shows that a tiny

; 1MFD
OR
= LARGER

green spot appears at each
break. The spots may even

be visible on a layer of in-

—i
30 OHMS ’

sulated paper after the

A-.GND At+8-

E+ 135V

l winding has been removed.

This copper corrosion,
far from any soldered joint,

FIG.6

Fig. 6. Rewiring the circuit of the original receiver for use with either a 12 or a 32-volt source
Note that the filaments of all the tubes are

entails changes in the circuit as shown above.
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 connections
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 prob'em. The first thought is that they must have
burned out, yet vou 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

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

causes one to strongly sus-
pect the moist salt atmos-
phere which permeates all
space within the water craft.
Yet. 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
g break. or the salt moisture,
; in conjunction with the cur-
rent, produces an electro-
Ivtic effect that gradually
cats the wires in two.
Boiling the transformers
in paraffin suggests itself as
a remedy. vet 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 10 be the most effec-
tive of several compounds
that have heen 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. Perhap:
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 33
must have its audio coupling system (Countinned on page 1149)
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Fig. 2. Details of assembly showing loca-
tion of resistance-coupled units behind the
tube sockets

Fig. 4. Bend back the lugs on the fixed Fig. 5. The resistance-coupled units are
condensers and m;}]ke the connections as
shown

located and arranged in the circuit as
shown above
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An Analysis of - A (G, Operated
hort-Wave 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-

Wave 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*

1t collaboration <crth

Robert S. Kruset

EALIZING that before short-wave receivers could
come into popular use they must be made to operate

with very nearly the same case 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 3SW 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:

[—Absoluteiy humless a.c.
operation, 2—Single dial control,
3—Loud speaker reception from
foreign Dbroadcast stations. 4—
Good tone quality, 53— Non-
critical tuning, 6—XNeat appear-
ance.

Now. after nearly a year of
work on the development of

such a recciver in the labora- ;
short-wave receiver.

*General Manager and Chief Engineer,
National Companty.
TConsulting Fagineer,

A front view of National's new a.c. operated

Special constructional fea-

tures, as outlined in the text, are incorporated in

the design of this receiver to make it exceptionally
satisfactorv for a.c. operation

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-
cral 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 Tig. 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,
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NOTE - COND. PLATES OMITTED
FOR SIMPLICITY

EOINTS OF UNCERTAIN CONTACT.
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SHOWING
EFFECT OF
SINGLE-TURN
A Se======== COILS. -B-
-BOX TYPE FRAME-  F1G.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 Y
OF SHAFT |

1

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

R
SOLDERED 0
CONTACT - ’;‘-2‘ A
BRAIDED * | SOLDER
CONDUCTOR [
INSULATING
TERMINAL |.. l i
SUPPORT ===~ \ . .
22 o Fig. 6. Note that by means of the connection pro-
FRAME, |

viding a direct path from rotor to coil, the longer
loop ecircuits constituting short-circuited turns are
removed from the immediate vicinity of the tuned
circuits thereby nuilifying the detrimental effects
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This specially designed short- e
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
[ INSULATED piGTAIL

especially adapted to short- |
wave use hf‘ONNEcT" TO ROTOR

e " METAL-BAKELITE
e ——— FRAME

=

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;
(ie., 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

TUNED CoIL, CATHORE
5, \
\,

ORIVING
DIAL

------ LONG PATHS
~—--- SHORTED OUT 3Y
OIRECT SATH

I""_'}_“_'"‘-" i

BASE SHEET/

FIG.6
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Fig. 1. The circuit eomprises a tuned
screen-grid radio-frequency stage, with
provision for using a heater type Pen-
tode tube; a screen-grid regenerative
detectnr; 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 1} voltages

variety now on the market has a materially higher r.f. im-
pedanece at the lower wavelengths than a good .01 mica con-
denser. 1t is cvident, 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
climinate 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. IFurther-
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 ilat type rather than the round type. which
apparently has considerahle 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
ntica condensers previously
mentioned.

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

Fig. 7.
“A", then

After using a tuned impedance as the inter-
stage coupling device, as shown at left—first as in
“B”"—the hum that was developed was

short-wave receiver operate

to incorporate r.f. chokes and bypass condensers so i
as to make the receiver stable in operation : =0 o — = S

8+ found to be objectionable.
® the use of a radio-frequency
coupling medium, as shown in “C”
g Fig. 8. To make a
=8 satisfactorily from a socket powered B supply, it is
R necessary Ehat extra special_ precautions be taken
© in, the design and construction of the power unit
L_ F16.7

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 channe! 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 emploved
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 be amplitied 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 methed of hum control that will perhaps
seem more logical
than those already de-

scribed; that is the
location and arrange- == e -
ment of the wiring. r - S 1 ]
As will be seen from ; s
] -4 | SET
the photographs. the |~ [+~ SHIELD
receiver is con- E Y74 voutace
structed on a (Con- [+ S U 4 DIVIDER
tinue re 1144 )
d on page ) A 200w
FIL. SUPPLY SUPPLY

STEEL

TWISTED
PAIR 3

It was eliminated by
transformer as a
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The Loftin-White amplifier, which employs a pair
of —45 tubes arranged in parallel in its output.
The circuit shown in Fig. 4 is emploved here

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 —43 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
Rapio NeEws 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 Rapro NEws, we described a
system having a type —30 output tube enezgized 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 —30 tube with a type —81 rectifier, or higher

PROBABLY because we have so far mainly confined our in-

VTy - VT -L Cs

Re = g Lo

(e E oT
R3 Cah L2
Ria Rid Rs Re
Ay A A A AN AN A A A S A A e
P Ric
e I
it
L
i . |
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And Now—

Push-Pull and

Circuits for me 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 Rapio NEwS and
put and Associated Circuits

By Edward H. Loftin

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)

“. .. Before leaving this 50-
watt tube system, a word
of warning to those who are
not electrically informed may

supplied from a not be amiss. The potentials
power transformer . 4

BT which. for con requlre?d. are high enough to
venience, may be be positively dangerous, even
had in the ordinary death dealing, and should be
full-wave commer-

cial type power handled with the utmost care.”
transformer design-
ed for supply of
type -350 tubes in
push-pull arrangement, connected in the present case for single
wave supply to the single wave rectitier 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 C'f 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 73 milliamperes at 1230 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 oi low rating in the absence
of high rated con-
densers.

Since the type -11
so-called 350 watt :
tube has a 10 volt, 3 [ VT2 il
ampere filament, 1
and a quite high

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 differences 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 matte: of output flexibility,

L.

Y

WW ‘nvvl F VWY VWA

—

el

FIG.3

9
4
>
>
>

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 350-
watter is not applied until the tube
has had a chance to warm up, the
relay circuit 8s shown above is in-
corporated in the amplifier circuit of

Fig. 1

www.americanradiohistorv.com

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
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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

VWA

0
I

AAAAAAAAAAN

FIG.4
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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 C35 from 1 to 2 microfarads.

Resistance R1a is about 730 ohms, potentiometer P about 100
ohms, Rilc about 300 ohms. Rid about 2,000 ohms, R3 about
20,000 ohms, R6 about 200,000 ohms, R3 about 30,000 ohms and
Rc about 200,000 ohms. The shunting condenser C3 should have
4 microfarads and hum-bucking and siznal filter condenser Cgh 2
microfarads. The tube VT1 is type -24.

The overall gain of the system mayv be increased by increasing
the coupling resistance Rc and simultaneously reducing the re-
sistance Rla to keep stabilizing correct. For example, when Re
is increased to 300,000 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 VTI, 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 ehergy

Two —45 tubes may be connected in parallel in the

output ecircuit 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. cnergizing
unless the center-tap is accurately adjusted. This makes it de-
sirable to include a closelv adjustable center-tap potentiometer
instecad of relying upon the usual center-tap of the filament
winding,

Either a transformer output or i 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 L2 about

Ea |

| ‘ | [T S N
1000 |y
T T RBEI T 1T T
— T 9
800 [ ——=T—r e 8
| A 3]
e T.- +— = B — W
600 1 T T F'l(s 'GS L.
- L +H s _:_1» L I
L !
20 10G 1000 10,000

FREQUENCY IN CYCLES

In a system emploving a single -24 input tube and

a pair of —45's in parallel the frequency characteristic

and efliciency curves are as shown above. “A" shows

the practically flat curve from 35 to 6,000 cycles.

while "B shows the small effect ofs«the falling off
in d.b.’s at the high frequencies
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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 dvnamic speakers can be nicely
operatecd to full reproducing ability with this systen.

It is desirable that the cathodes of the tubes of the svstem 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
svstem, which desirability can be nicely satisfied by some form of
delayed action relay to withhold switching-in of plate potential until
the cathodes are macde ready, The delaved 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-charzed as made by Stromberg-Carlson, Yaxley
and others. We replaced the original relay winding by one-quarter
pound of No. 40 wire, and inserted this converted relay, shuntecl
by a ¥ microfarad condenser RC, in series with the cathode-plate
circuit, with the grid tied to plate, of a slow heating tvpe -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

HE 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 relaxaticn and pleasure. Eight vears 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

for PORTABLE

On Land, in the Air and at Sea Radio Is Doing Much fto
Make Every-day Life Safer.
Transmitter and Receiver Iustallation, Designed Especially
for Small Motorboat and Other Portable Use, Provides a
Measure of Safety in the Navigation of Water Craft Hereto-
fore Unattainable.
Battery Supply, the Transmitter Has a Dependable Code
Range of About 100 Miles and a Phone Range of Ten Miles

This Combination Short-wave

Operating from a Motor-generator or B

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 hoat 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 gencral 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
unil presents an extremely neat ap-
pearance and will lend beauty
rather than untidiness to a well-
furnished motorboat. The front
pane!l 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-

longer trips than he had
taken a few years ago. We

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

ter is a radio-frequency
meter for indicating the an-

find him covering distances
in hundreds of miles rather
than in tens. The sensible
boat owner should, and can, SCREWS. 9
appreciate the value of radio

wO00

A Y
[N e . A=
'+‘""‘ 3/16” DRILL COUNTER- / 7/16” DRILL $}° = |
SUNIK FOR e 5 HOLES -~

tenna current of the trans-
mitter when it is in opera-
| tion. The other meter is
for indicating the voltages
impressed on the tubes.

as an item of safety on his
craft. This article is dedi-
cated to those who have
boats of the smaller type,
sav less than 50 feet. where
space becomes a deciding
factor and portability of

-“ . // "

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

radio a highly desirable one.

four-pole double-throw

Codperating with RaDIO

switch is used to change

NEws in their work of de-
signing radio installations

over from operation of the
transmitter to the receiver.

suitable for use in water
craft, my associates and I
have built a short-wave mo-

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

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

wwWw. americanradiohistorv.com
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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- 7 ofms S )
ploved. On the base of the transmitter there is J»;l;:;r' pe cudnee
mounted the microphone transformer, T1, which is N-"!’—‘I

ncarest the front panel, and in line with that is a

another transformer, T2, which fceds the modulator
In the center of

tube from the microphone tube.

12.00 RF
- OHM!

CHOKE

.oog MFD. 5000
=) .-/_,.QHMS

WHEN KEYING PLUG
1S INSERTED, THI

E-12
PHONE AMPLIFIER [ ¢ B

15 AUTOMATICALLY
DISCONNECTED

— |

B=. ArBV

TO B+ A-BV. c- B+ [
RECEIVER 450V c+ 35V 138V oV

the basc 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, RI1, 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¢; 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 case. 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 se 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 fed by
the transformer. T1, which in
turn is coupled to a second modu-
lator tube, both standard —12\’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

.
T3

12
OHMS

MICROPHONE
JACK

—i2a =-12A

-
10
OHMS

-
FIL.SwW

TO b
CHANGEOVER
SWITCH a

— "
A

o Lt Sl
)

c
4%\( sV JACK

Fig. 5. In this top view of the receiver the location

secondary of the microphone
transformer. The filament cir-
cuits of the oscillator and modu-
lator tubes are connected in paral-

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

www americanradiohistorv com

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 -OCA
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 opecrator 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 lavout 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 transmilting 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

Rapiec NEws ror Juxe, 1930

DRILLING . DETAILS FOR
TRANSMITTER PANEL

- |§'..

'|-.|{~

t

""%""i‘—" 3%"——

p-t

Fig. 7. Those parts which are mounted on the panel of
the transmitter occupy the positions as indicated in the
above lavout. 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.

L . . Power Supply

-—l*-— 2{_"'*:"'{"':';*“;"" %‘ 341,340 3% 3%, __pit ..-i__ e & QDR:!&ES. pp s
— T LR N N—— 1L 7 7S Y, The power supply for the trans-
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& _ 2, +— mitter can either be obtained by a
' S & T f =] S small motor generator manufactured
¢ o f i for just such a purpose at a fairly low
. L e e cost or from a supply of “B’’ batteries.
i Tr= = The generator is powered from the
e o 3 l , storage battery on the boat. The bat-
-__!m caf 0 teries or generator can be stowed away
ot bl | J__L_._ & u}a cupboard or (ljocker otit;ffthe way
TR TR BT SUTEN SOy By — T e of passengers and protected from sea
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¢ A= R 1= le— S and ground binding posts; “C” the
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l! 1 4 e 7 . “D"” the subbase for the detector
tuner unit
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The

Fig. 9. A rear view of the short.wave receiver.

circular caps shown in the top of the shield can are

removed when it is necessary to substitute other plug-in
coils for other wave bands

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
voitmeter should then be adjusied 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 {requency
meter to find at what wavelength vou 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
detlection, and again read vour 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
tank 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

Fig. 12. To the right are given the
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Fig. 10.
rately or as part of the com-
plete transmitter receiver job,
attention of a short-wave fan.

the neat panel appearance of the receiver

Whether built sepa-

either unit is worthy of the
The photograph above shows

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

By systematically following the above procedure you can
casily find the exact point to tap to give the greatest output of
the tube. When this has been done no change should he made
in the tap unless the wavelength is varied. With the trans-
mitter turned off, the coupling between the two coils should
be wvaried by loosening the set-screws on the posts holding the
antenna coil. Then, with each change in coupling the {rans-
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 does 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 transmitfer and varving 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)
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Cian we Lolerate HUN]

in A. C. Operated Receiversr

The Answer Is Most Emphatically NO!

One of the Greatest Problems Faced by the Servicemman Is the

Locating and Eliminating of Hum.
Solve by a Number of Simple Hum-Measuring Systems.

It Is Surprisingly Easy to
The

Ears, Which, in the End, Must Be Satisfied, Offer One Satis-
factory Means, While for the Laboratory Man There Are

Tube

Vacuum

Voltmeters and Other Measuring Devices

By Benjamin F. Miessner

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 ecither 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

’ I NHE unaided ear, while a good comparison device, is quite

4

The top photograph illustrates the elements of a well.
designed a.c.-operated receiver.
at the left, the audio channel with power supply in the
center and the dvnamic speaker at the right,
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

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
relilable, 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. T 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.

There is the r.f. tuner

The lower
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Another method is (o substitute for the loud speaker a
complex circuit to which the measuring vacuum tube voltincter
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 10 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 separiate measurements may
then be weighed i accord-
ance with the combined fre-

1111

The vollage across the receiver, as indicated by the poten-
tiometer or as measured directly, will then indicaie 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, 300 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 car 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.

Sherlocking Hum
While the audible character

quency characteristic of
speaker and car. and then
added together fu obtain a
mcasure of the audible in-
tensity produced by these
voltages when acting on the
¢ar 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 teo 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 Lxpert Radio
Aide for Aviation at Pensa- =

from the theoretical

in the nther tests.

this test are taken.

one hum by another.

Mr. Miessner Points Qut That to ldentify
and Measure Receiver Hum . . .

@ 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 destrny the use
of distance as the measure of intensity,
because of the fact that all present speakers have great
variations with respect to directional sound distribution

classical inverse square law, further dificulties ure noted.

€ One 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.

qIf the grid input to the first audio tube bhe 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

@It may be noted, however, that in some receivers the

llum decreases instead of increases as these steps in
This is due tn what I have termed
“inter-stage bucking.,”! caused by the neutralization of

of these hums cannot be de-
scribed accurately. 1 believe
anyone with normal ears can
distinguish the low tone with
a peculiar singing note added
due to a wrongly adjusted
potentiometer er to magnetic
induction from the power
transformer.  In receivers
with poor low tone amplifiers,

Furthermore.

only the peculiar singing

. N 2 singi
point snurce. demanded by the sound, like !hc inging  of
lelephone  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 s
also easily identified.

While not so often noticed.
the “buzzy” type of hum is
casily 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 cver had
a wasp or bee buzzing at your
ciar you will have no difficulty
— E— in identifying this one.

cola, Florida. In this work

1 used a pair of radio head-

phones into which a 500 cycle

signal current of known variable audibility could be sent. Tt
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 signals through those noises under different con-
ditions of flight.

1 found that the signal audibility threshold, which was raised
somnetimes 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
nutput connected across the ends of the potentiometer. the out-
put of which is connecled 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 lhe hum of the speaker. If the observer
listens at a distan¢g of about one foot while sound refiecting
surfaces are kept at a distance large compared to this, standing
waves due to reflections need cause no difficulty.

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

piece of wirc are very helpful. For exawmple, if the speaker or
its input transformer be short-circuited, any hum sect up in
the speaker itself will remain alone; if the grid input to the
second audio tubc 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 ofi-set filament return. will appear, added to any
hum already shown as causcd 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 due to
the first audio {ransformer induction, detector tuhe 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 1ore 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

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 emploving 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 emploved 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
elements 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 electrolvtic mershon condensers

Ravio News ror Juxg, 1930

' Short-

ERE are some of the short-wave transmit-

ters and receivers, complzste 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 zbout 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 coatrol, 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.

One of the most popular short-wave receiver kits, placed on
the market by Wireless Egert Engineering, Inc, is their §.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 obtzining a high order
radio-frequency amplificaticn

s g

AR,

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, Ine,
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
erystal-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 uas
the Thrill Box. This receiver
employs an untuned stage of
radio-frequency  amplification
utilizing a screen-grid tube and
a resistance controiled 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 Pibot

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

Another product of the Radio Engineering
Laboratories, Inc,, is their low-powered com-
bination transmitter and receiver. A rear
view of tlus apparatus is shown above. In
the upper eompartment is shown the trans-
mitter which emplovs a tvpc -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, emplovs two tubes, one
as the conventional detector circuit and the
other as a first-stage audio-frequency amplifier

An inside view of the
DeForest sheors-wave
receiver is shown
above. Four tubes are
employed. They are:
=22, 01A and two -I2A
tubes. Taie over-all di-
mensions of the receiv-
er are: 8 inches long, 6
inches high and 5 inches
deep
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The DeForest short-wave receiver, shown

ahove. covers a range of from 20 to 200

meters. As indicated, the zoil 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 Luboratories. Inc., com-

hination short-wave transmitter-receiver.

Only one tuning control is required for the

transmitter while for thke receiver the reg-

ular tuning and regeneration controls are
provided


www.americanradiohistory.com
www.americanradiohistory.com

1114
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the Su personic Prz’ncz’ple

to Short-Wave Reception

The First of a Series of Three Articles Dealing with the Theory of

Operation, A pplication 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

HORT waves are the chief topic of

conversation among those who still

have the spirit of zdventure in radio.

Fortunately, there are enough of these shor(-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 thoughi 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 threa-circuit regenerative
tuner used in breadcast 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 lo this time
have been those built on that basis, a stage of tuned r.f. feeding
into a regencrative detector.

Ii 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

*Radio Fditor, Christian Seicuce Monitor,

By Volney Hurd*

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
{o 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 difierent 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 3,000 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. QOur 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. (Cont’d 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 svstem of reception,

In a following issue the final circuit with constants will be given
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Is Direct-Coupled Amplification
a New Audio System?

Early Forms of Direct-Coupled Circuits, Dating Back to 1914,
Were Unworkable and Impracticable.
and White to Produce the First Successful A.C. Operated Direct-
Coupled Amplifier System

ERY few, if anv. out-
standing inventions have
their original inceptions
in the mind of the ac-
credited inventor. Take, for in-
stance, the incandescent lamip.
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
I 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.

*Fngincer, Loftin- White Lubor.i-
torivc-.

By George E. Fleming*

»
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FIG.1

Fig. 1—A direct-coupled amplifier circuit which harks

back to the days of 1914!

Mr. Fleming points out that,

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 not constant.
grid of the first tube, its plate current rises. and consequently
the drop across the resistance is greater. This upsets the bias

| =
f
L ]
Al b
; FIG.2
- —
L I

Fig. 2—A circuit very similar to that shown in Fig. 1,
except that 2 common set of B batteries is used to fur-
nish the plate potential to the first two tubes with a

separate B block for the last audio stage

Figure .

FIG.3

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

www americanradiohistorv com

It Remained for Loftin

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
When a signal is applied to the

on the grid of the next tube,
usually sufficiently te 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, therc was no provision
made to restore thc 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.

shows an interesting departure. It is taken from
the patent No, 1,112,655 issued to Dr. Pierce Qctober 6, 1914,
This circuit is inleresting 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 gassv
to permit a return to ground
through  their gas content.
Whether or not Dr. Pierce was
awarc 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 amplitier.
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Little or no progress {owards — mu tubes were necessary or the
a successful solution had been m": VT2 * i VT3 | number of stages used must be
made for several years. 82 Ls high. No high mu AC tubes
Some patents were issued s s - were available so their atten-
showing various usages for the S tion was turned in this direc-
amplifier. assuming that it S 2 tion. A great deal of research
would work. The Bureau of g 9 was required in this connection.
Standards, it is understood, for with high mu tubes the
used such an amplifier, and in ﬂil|l,+ slightest ripple current from
a measure overcame its defects FIG.4 83 | the filament was amplified tre-
bv making the grid bias of the mendously. Some very inter-
first tube manually variable. o | esting tubes were evolved using

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

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

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

20

art when Messrs. Loftin and White [ [ | without abnormal hum.  Indirectly
undertook the problem. They, of course, = I N heated cathode tubes were also designed
realized that if some means could be - !!‘lGSI | ' / that operated satisfactorily. Just as this
evolved whereby the grid bias of the first L 1 problem had been solved, however, the
tube was automatically altered io meet | | ' [ AC screen grid tube made its appearance
varying conditions. the amplifier could be sl—1 | I on the market. Here was a tube that was
stabilized. There was no question about i i I ideally suited to the purpose, and it was
the need for an audio system that was ! J immediately adopted.

capable of the excellent results as re- SUNIL S 'If:"" SSE-CA = The system of compensation described.

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 33 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 Vtl 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 13 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 money, some

Fig. 5—In the circuit of Fig. 4 it will
be noticed that a —99 type tube, \'t4,
is used to vary the bias of the first

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

Fig. 6—Because a
less

i'E was decided, was unsuitable for prac-
tice simply because even a 199 tube costs
money and adds another tube to the

tube of the amplifier system. As EYEIE ‘that cor}t_ributes nothing to the
shown in the curve above, change amplifying qualities. So research was
in the filament current, If, which 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 te 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 in 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 Rabpro 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

-99 costs _ :
drop across this (Continned on page 1157)

expensive

VWAV

O INPUT O—

1 40 WATT LAMP

FIG.6

-—Q QUTPUT O~

L,

methods of compensation than

shown in Figs. 5 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 TLoftin-
White amplifier. Rk is the
biasing resistor and Chb the
hum balancing condenser. Cir-
cuit constants for several types
of Loftin-White amplifiers have
appedred in past issues of
Rapiwo NEws, beginning in the
January, 1930, number
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Radio’s Husky Offspring—

rie  Lalkimg Movies

Fox Movietone wvariable 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
cuployed before the addition
of sound. Double that num-
ber will be required when all
the theatres are wired.

UST about a decade ago

people were asking one

another, “\What is this

radio music cveryone js
talking about?” Today thesc
same people are taking as a
matter of course one of radio’s
olfsprings—the talking motion
pictures.

When the “talkies” were
tirst introduced by Warner
Krothers on Broadway in 1926
john Barrvmore playing in Don
Juan was as difierent from his
latest talkie, General Crack. as
vour old bleoper of the vintage
of '21 was from the screen-
grid set you finished building
last week. True, the voices
and music were in svnchronism
—sometimes—but  the repro-
duction!  There was some-
thing to he 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.
thing brand new and {omorrow they will trv this new one on
However, even though the talking metion picture
has been with us for a comparatively short space of time.
people all over the world like them hetter than the “silents.”

the public.

*General Manager, Projectinnist Sound Tnstitute,

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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ECAUSE 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 amphi-
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 articie 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.

Today they learn some-

overcome.

1117

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 lwenty-five
vears ago. At that time the
“flickers,” which was what the
public had duhbed 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 {o run down. It
is absolutely necessary in the
reproduction of sound to main-
tain a speed that is as nearlv
constant as possible. Twenty
vears ago the projectors were
driven by a crank manually
operated by the projectionist.
and it was practically impos-
sible o 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
It was realized that the only successful method
for synchronization was to have the driving mechanism for
hoth the projector and the record, on which is recorded the

sound, in the booth. Then. of course. the problem of getting

www americanradiohistorv com
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The Stanaphone, a

a flexible shaft.
ing electrical currents,

to a

for reproduction

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 s¥ys-
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-

For home talkies.

sound-on.
disk turntable affair coupled to
a portable 35 mm. projector by
The phono-
draph pick-up passes the vary-
pro-
duced by the recording,
suitable amplifier

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

Rapio News ror Juxe, 1930

periments of Alexander Graham Bell on the photoelectric
effect of the selenium cell back in 1880. 1In 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 inade-
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 diiferent 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, ie., 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.

Old Man 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 thev
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 (Conti.uea on page 1155)
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The author at the dials of his AC
Super Wasp receiver

HERE’S a little more to bringing in those elusive
Joreign 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 eperator of a short-wave receiver ex-
ercise greater cure 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
H it doesn’t happen to be on the air. Matters become

more complicated in this respect because of the dif-

LTHOUGH the reception of foreign short-wave broad-
casting siations 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 (housand purchasers of a
popular short-wave receiver kit, the writer would say that
nontechnical people have been somewhat oversold on the idea
that forcign reception is merely a matter of flipping a switch.
It isn’t at all. Troublesome hand-capacity eifects have been
pretty well eliminated. but vou 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 VRK2ME
in Sydnev, or RA97 in Siberia. or that German jawbreaker at
Koenigswusierhausen.

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 W8XK, W2XAF and W2XE.

1 /e
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orld

ar Your

ngertip

; with a
Short-Wave
Recerver

By Robert Hertzberg

ference of time between the location of the receiver
und the transmitter. Therc's no donbt about it, a
fellow’s got to usc his head when tuning in on the
short waves.

To aid you in getting the most from your
short-wave receiver, Mr. Hertzberg, who speaks with
an authority born of long experience, tells yvou 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 regenecration is not so difficult to obtain. First of
all, do not expect to leave the detector plate voltage fixed for
1 wide range of wavelengths. Provide the detector “B” plus
lead with a 100,000 ohm potentiometer, and adjust it so that
with anv one plug-in coil (or pair of coils, in a tuned r.i. 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 verv 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, =00A’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
back and forth as vou 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-beai™ 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 ig
gencrated, there being no heterodyne action. and the voice or
music can be distinguished. The signals will sound rather
“mushy” if thev are zero-beated. but at least thev 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 considerahly. (Contined on page 1139)
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S-W Broadcasting Stations

of the World

(By Wavelengths)t

Meters Call Location Operating Time* Meters Call Location Operating Time
12.2 FZV Madagascar 25.65 KIO M. Kaukuko, Qahu, Hawaii
13.4 FZT Madagascar 26.2 KIXR Manila, P, I
14.0 LSH Buenos Aires, Argentina 26.22 DHC Nauen, Germany. ......... Thurs.. Fri., Sat. and
14.5 PMB Bandoeng. Java Sun. 2.00
14.6 DIV Nauen, Germany 26.22 PHA Nauen, Germany'
14.83 DGW Nauen, Germany . . ........ Daily 14.00to0 16.00 28.5 VKz2FC  Sydney, Australia
15.02 DIH Nauen, Germany 28.5 VK2ME Sydney, Australia. . ....... Daily 18.00
15.03 LSG Buenos Aires. Argeniina. .. .Daily 14.00t0 16.00 28.69 DGH Nauen, Germany.......... Daily 5.00 to 6.00
15.1 SPU Rio de Janeiro. Brazil... . .Daily 23.00to4.00 28.8 PLR Bandoeng, Java
15.04 DIH Nauen, Germany. .. .. .. Daily 18.00 29.5 ARI Hong Kong. China
15.29 DFA Nauen. Germany’ 29.7 EAR11o Madrid, Spain
15.4 FZV Madagascar 30. LGN Bergen............. ...... Irregular
15.42 FW3 Paris, France 30.5 FZT Madagascar
15.43 ZTM St. Assise. I'rance 30.6 GBW Rugby, England. . ... ... ... Daily 7.00 to 12.00
15.43 W3 St. Assise, France 30.7 EAM Madrid, Spain............ Wed. at 8.00
15.5 Nancy, France. .. ......... Daily 5.00 30.8 NRH Costa Rica, Cent. America . Daily 7.00 to 9.00
15.55 St. Assise, France . 30.9 LS Monte Grande, Argentina
15.68 PCO Kootwijk., Holland 30.9 DFF Nauen, Germany ......... Mon., Wed. and Fri.
15.74 PLE Bandoeng. Java.. .. ... .Daily 14.00to 17.00 7.00 t0 §.00
15.9 XDA Mexico City, Mexico 31.0 SAD Stockholm, Sweden. .. ..... Sat. 5 P.M.
15.94 PLE Bandoeng, Java........... Tues. 13.40to 15.40 31.1 7LO Nairobi, Br. East Africa . . .Daily o.01 to 2.00
16.01 GB]J Rugby, England...... .. .. Irregular 31.19 HJQ Oslo, Norway............. Thurs. 11.00 to 12.00
16.11 GBU Rugby, England. ... ... .. Irregular 31.2 FW3 Paris, France
16.12 PDM Kootwijk, Holland 31.28 VK2FC  Sydney, Australia - .. .....Wed. 18.00
16.3 PCK Kootwijk, Holland . . . .....Daily 11.00 31.28-W3XAU Philadelphia, Pa.. ......... Daily WCAU pro-
16.38 GBS Rugby, England. ... ... .. .Irregular grams
16.4 FZS Saigon, Indo-China. . .. .Sun. 2.00 31.3 BzZwW Zuzin, Germany
16.5 CGA Drummondyvilie, Canada . . . Irregular 31.3 VPD Suva, Fiji Islands
16.54¢ GBW Rugby, England. ... . . Irregular 31.3 Manila, P. I. ............ Daily 21.00
16.57 GBK Bodmin, England. ... ..... Irregular 31.38 Konigswusterhaussen, Ger.
16.60 PCS Kootwijk, Holland 31.38 Zeezen, Germany
16.7 FZU Madagascar 31.4 PCJ Eindhoven, Helland . . ..... Tues, 10.00 to 21.00:
16.8 PLF Bandoeng. Java Fri. 0.01 to 4.00 and
16.82 PCV Kootwijk. Holland ........ 8o K.\W. 19.00 to 21.00; Sat.
16.88 PHI Amsterdam. Holland ...... Mon, 20.00 to 23.00 1.00 to 7.00
Wed., Thurs. and Fri. 31.4 7LO Nairobi, Br. East Afr:ca . .Daily 18.30 to 21.30
10.00 to 23.00 31.48 \W2XAF  Schenectady, N. VY. . Mon., Tues., Thurs.,
16.88 PLIO Huizen. Eolland ........ Daily except Tues. Sat. 0.01 to 6.00
12.00 to 14.00 31.5 FL Paris, (Eiffel), France ... .. Daily 11.30 to 11.453.
16.88 PLG Bandoeng. Java 18.30 and 22.15 to
16.9 HSIPJ Bangkok. Siam............ Sun. 19.00 to 2I.30 22,45
and 1.00 to 3.00 31.5 3LO Melbourne, Australia
17.0 PLE Bandoeng. Java 31.56 VE3ME Melbourne, Australia. . ... .Daily 17.00 to 18.00
17.20 AGC Nauen, rmany 31.6 EHMoXD Zurich, Switzerland
17.7 PLF Bandoeng. Java........... Wed. 21.00 to 23.00 31.6 OXQ Lyngby, Denmark......... Daily 2.00 to 6.00
18.07 PCL Kootwijk. Holland 31.65 Paris (Experimental)....... Daily 5.00 to 6.00
18.3 G2GN S.S.Olympic............. Irregular 31.8 Posen....................Mon. and Sat. 13.00
18.56 GBX Rugby, England........... [rregular to 20.00
18.75 Saigon, Indo-China 31.8 NDA Mexico City, Mexico
19.5 F8BZ Agen, France 3 31.88 Konigswusterhaussen, Ger. Daily 18.00 to 19.00,
19.56 \W2XAD Schenectadv. N. Y. ....... Sun. 21.30 to 5.15; 23.30 t0 2.30, 3.00 to
Mon.. Wed., Fri, and 10.00
Sat. 0.00 to 6.00 319 CM2MK Havana, Cuba...... ..... Daily 6.00
19.6 Lyngby, I)cnmark 32,0 CJA Drummondville, Canada
19.63 W2XNE New York.s No Y. ... ... Construction permit 32.0 EHoXD Zurich, Switzerland . .. .. ... Daily 4.00 to 6.30
granted 20.000 watts. 32.0 PHI Amsterdam, Holland
20.0 LS] Monte Grande, Argentina 32.0 o0C Bern...... ............... Daily 21.00 to 23.30
20.3 FZU Madagascar 32.05 2PL Sydney, Australia
20.7 VPD Suva. Fiji Islands 32.8 SUS Cairo. Egypt..............Irregular, heard in
21.96 W2XO Schenectady, N. Y......... Mon,, Tucs. 20.00 to New York at g P.M.
22.00 33.0 Paris (Radio V'itus), France.Daily 3.30
23.35 WO6XN QOakland, Calif............. KGO programs, Tues., 33.17 CFH Halifax, Canada........... Daily g.00
Wed.. Fri 33.64 LPL Monte Grande, Argentina. .Mon. and Thurs. 6.00
24.4 FwWy St. Assize. France. ... .....Daily 18.00 to z0.00 to 9.00
24.4 FZT Madagascar 33.8 NAZ Managua, Nicaragua....... Mon., Tues.. Thurs.
24.4 KITR Manila. P. I, 5.00 to 6.00
24.9 NAA Arlington. Va............. Time signals, daily 34.64 WSNXAG Dayton. Ohio
25.0 Oporto. Portugal . ........ Daily 20.00 to 21.00 34.69 WaXV Long Island City, N. Y.....Irregular
to 4.00 and 6.00 to 34.8 FZV Madagascar
9.00 34.86 KWT Palo Alto, Calif............ Daily 6.00
25.34 W2XE New York, N. Y........... Construction permit 35.0 HKC]J Manizales, Colontbia
granted for 20.000 35.0 RaAo7y Khaborovsk. Siberia, USSR . Daily 3.00
watts 35.0 VER Ottawa, Canada........... Tues.. Wed., Thurs.
25.4 \WSXK East Pittshurgh, Pa . KDKA programs daily 8.00 to 10.00
25.5 CJRX Winnipeg. Man.......... .Weekdays 5.30t0 8.30 35.5 WSBN S. S. Leviathan
Tues. 5.30 to 10.30 36.0 G:z2AA Rughy, England
Thurs. 5.30to 11.00 36.0 3KAA Leningrad. Russia. USSR
Sat. 5.30 to 12.00 37.0 EATH Wien. . ... Mon. and Tues. 21.30
Sun. 23.30 to 1.00 to 23.00
25.53 G5S\W Chelmsford, Eng...........Mon.,, Tues.. Wed., 37.0 Paris (Radio Vitus)... ..Sun.. AMon., Fri. 21.00
Thurs. and Fri. 13.30 to 22,00
to 14.30 and 20.00 to 37.0 HS4PJ Bangkok. Siam............ Tues. 0.00 to 22.00,
1.00 1.00 to 3.00; Fri. 20.00
R to 22.00
sonly in those instances where reliable information wus arallable has operating 37.0 \WOXF Los Angeles. Calif......... Fri. 10.30 to 12.30
nnu- been ,snv(-iﬁr(l,. ‘l'in\'« i]; kiven l||: G{;v_r{l‘;u;'h l};aun‘ T{;ne. or from 0.01 (12.01 37.36 NAA Arlingtoa. Va.
. M) to 24.00 (12, noon or e\:mu; eu } !1 o ;.P sy e 38.0 FSBZ Agen. France. ... ......... IS)ai]:l‘- 20.30 to 23.00
“If present arrangemnents are sueeessfully concluded. after D il 38.98 IDX Rome, Italy . ........ .. ... unddays 4.00
sting Company procrams to be re-iroadeast by <hort
?\iﬁ]:‘s ':rl\ler( ?}l‘é“‘?)'e’ f‘n'r"e‘l‘f”qi.f?l.“ ave ".I'Ju.,f.’ W )\cl)n.won 187.3 meters. v 39.1 FZT Madagascar
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Meters Call Location Operating Time Meters Call Location Operating Time
40.2 YR Lyon. France. ............ Braily 16.30 to 17.30 49.83 WoXF Chicago. Hlinois......,.... Daily  WENR pro-
and 19.00 to 20,00 grams
40.5 Eberswalde. . .......... . Mon. and Tues. 19.00 49.9 W2XAL  New York, N. Y... ..Daily WRNY  pro-
to 20.00 grams
41.0 CGL Winnipeg, Canada......... Daily 7.00 to 9.00 49.9 Alotala. Sweden.. .. ... .. Daily 1.00
41.45 DOA Doberitz, Germany.  .... .. Daily 7.00 to 15.00 49.95 HHIRB Tegucigalpa, Honduras Mon., Wed. and Fri.
41.5 BoD Zurich Every 1st and 3rd 0.00 t0 12.00
o Mon. and Sat. 20‘?00 50.0 GA] Karlsborg. . ... ... .. . Irregular
41.7 VK6AG  Perth, Australia. L.....8un. 12.30 to 17.00 50.0 RFN Moscow. Russia, USSR . . Tues. Thurs. Sat.
43.0 EAK Madrid, Spain. ... ..... ... Tues. and Sat. 21.30 19.00 to 22.00
to 24.00 50.0 \WIIP Harrisburg, Pa... .. ... .. Daily 7.00 to 12.00
43.5 Rome. Italy. .. .. ... .. .Sunday 18.00 to 20.30 50.0 ZI.3CZ Christchurch. N. Z -.Wed., Fri. and Sat.
43.6 ANl Kothen..................3uU0 10.00 to 12.00; . o carly evening hours
Thurs. 22.00 to 24.00; 52.5 VE9CL  Winnipeg, Can.. . . AfConstruction permit
Tues. 18.00 to 20.00; or I,000 watts,
Fri. 18.00 to 20.00 55.0 Rugles. France. .. .. .. Daily 21.30 and 5.00
43.86 VRY Georgetown. Britisli Guinea.Sun. and Wed. 7.15 to to ¥.00
0.00 58.0 Prag................ .. .. Tues.. Fri. 20.30 to
47.5 VEQADP Drummondrville. Canada . Daily 8.00 to 10.00 22.30; Thurs. and Fri.
48.00 HKC Bogati, Columbia . .. ... .. Daily 10.00 to 12.00 [9.00 tO 21.00
48.00 Manila, I . Daily 21.00 59.5 [FZU Madagascar
48.3 LON Buenos Aires, .\r;.umua ..Wed., Thurs, and Fri. 2_2, ?6 BS.RCK I;.)ait lfittslz]urgh. Pa... .. l\\"DKf}r Programs
0.30 to 11.00 L oberitz, Germany'. . .Mon.. Tues., I'ri., time
48.5 KT Bogota. Colombia. S. Amer..Daily 8.00 to 12.00 B i . schedule irregular
49.00 Eiffel ‘Tower. France. ... ... Daily 19.30 to 19.45 70.0 OHK2 Vienna, Austria..... ..... Sundays att intervals
2,135 to 7.4% from 0.01 to 7.00
49.0 ARI Hong Kong. China 5O TS ;8 (1, 5;\\%}' Ilz'hal?or({\:gléksiberia. USSR. 83[}3 ‘?.0(_) .
AT Cow Vork NV v 7 - . ! ussia. USSR.... ... ... . aily during forenoon
49.02 WaXIE New York, N. V..o o ;:gll:l\‘ WABC pro 7472 NAA Arlington. \a. g
- O Sl . RO N -1 82.9 DOA Doberitz, Germany . ....... Daily 7.00 to 13.00
49.18 W3XAL  New Vork. N.A%..noen ‘l,;;ﬁt'lar' WO G 84.25 D7RL Copenhagen.............. Tues. and Fri. 23.00
oo N PR & y to 1.00
49.36 \‘30‘\“‘\“\ (‘.!"L"‘L“" Illmq» . 98.9 Motala, Sweden. . . Daily 18.00
49.4 UOR: Vienna. Austria. . ......... Daily 11.00 to 20.00 104 Mailand DR
Motola. Sweden "” N F e N Y ’ .
49.46 o . . I 107 W2XCR  Jersey Citv. N. J. . ..ot .o Weekdays 3.00t0 5.00
49.5 W3XAU Philadelphia. Pa......... .. Dailyv WCAU  pro- and 8.00 to 10.00
i grams 139.5 W2XCAW Schenectady. N. V.. ... .. Television
49.5 WS8XAL  Cincinnati, Ohio........ ... Daily WLW programs 142.5 W3XK Washington. 3. C.. . .. Weekdays 8.00 to 9.00
(Alphabetically by Call Letters)
Call Location Wave Call Location Wave Call Location Wave
AGC Nauen, Germany . ... . 17.20 HKC Bogota, Columbia. . .. .. 18.00 RFM Russia USSR. ......... 70.1
ANH Kothen. . 3.0 HKCJ Manizales. Colombia. ..35.0 RFN Moscow, USSR, .......50.0
ARI Hong l\(mg. (,lund . 20.5-10.0 HKT Bogota, Colombia.. . ... ‘43_5 SAD Stockhohn, Sweden. ... 31.0
BZW Zuzin, Germany ... .... 3.3 HRB Tegucigalpa, Honduras.40.95 SPU Rio de Janciro. Brazil..15.1
CFH [lalifax, Canada. ... ... 33.17 HSI1PJ Bangkok, Siam........ 16.9° SuUs Cairo, Egypt..........32.8
CGA Drummondville. Can.. . 10.5 HS4PJ Bangkok, Siam. ....... 37.0 UOR2 Vienna, Austria........ 19-4
CGL Winnipeg, Can........ 410 IDX Rome. Italy.. .. .38.08 VER Ottawa, Canada....... 35.0
CJA Drummondville, Can.. . 32.0 KIO M. Kaukuko, Oahu, h VESAP  Drumimondyville. Can...47.5
CJRX Winnipeg. Can.........25.3 Hawaii..,..........2 25.63 VESCL Winnipeg. Canada.....52.3
CM2MK [lavana, Cuba.. L3109 KIXR Manila, P, L. ... 24.4-26.2 VK2FC  Sydney, Australia...... 28.5~31.28
DFA Naiuen, (‘-crmany ..... 15.20 KWT Palo Alto, Calii. . .. 34.86 VK2ME Sydney, Australia......28.5
DFF Nauen, Germany. ... .. 30.0 LGN Bergen............... 30.0 VK3IME Mclbourne, Australia...31.56
DGH Nauen, Germany . .. ... 28,00 LON Buenos Aires, VK6AG Perth, Australia.. .. ... 1.7
DGW Nauen. Germany ... .. 11.83 Argentina...........48.3 VPD Suva, Fiji lslands .....20.9-31.3
DHC Nauen, Germany. ... .. 20.22 LPI Monte Grande, VRY Georgetown, British
DIH Nauen, Germany.. . .. 15.02-15.04 Argentina...........33.64 Guiana............ 43.86
DIV Nauen, Germany. ... . 14.0 LS Monte Grande, WHP Harrisburg, Pa........; 50.0
DOA Doberitz, Germany . . ~4‘l{-45—67-70 c Argentina....... .. ..30.0 WE)B(}:D 2 lS. chi?ithas. QRgoa .35.5
-82.9 LS Buenos Aires, Schencctady. N. Y.....19.56
D7RL Copenhagen...... ... H3.25 Argentina........... 15.03 W2XAF Schenectady, N. Y.....30.48
EAK Madrid. Spain........ 13.0 LSH Biienos Aires, W2XAL New York, N, Y...... BURY
EAM Madrid, Spain..... ... Jo.7u Argentina...........15.0 W2XAW Schencctady, N. Y.. ... 139.3
EAR110 Madrid, Spain.. LL20.7 LSsJ Monte Grande. W2XCR Jersey City, N. J.......107.0
EATH Wiew. R LR Argentina...........20.0 W2XE New Vork, N. Y L15.03-25.34
EHIXD /unch S\utz(rldn(l L. 310-32.0 NAA Arlington, Va......... .24.9-37.36— 30.02
FL Paris, {Eificl) France...31.5 71.72 W2X0 Schenectady, N. Y... .. 21.06
FTM St. Assise, France 15.43 NAZ AManagua. Nicaragua .. 33.8 Wa2XxXv Lom.. lsland City,
FW3 R 15.42-31.2 NRH Costa Rica, Central N.A - .34.00
FwW4 St. Assise. France . ... 24.4 America. . . .30.3 W3XAL New Vork, N. Y.. L 4ol
FZS Saigon, Indo-China. .. 106.4 OHK2 Vienna, Auxtrla ........ }o.;, W3XAU Philadelphia. Pa. .. 41.28-40.5
FZT Madagascar.......... 13.4-24.9- 0XQ Lungby. Denmark. 31.6 W3XK Washington. D. ¢ £42.3
3h3 401 PCJ Eindhoven, Holland... .31.4 W6XF Los Angeles, Calif.. ... 370
FZU Madagascar......... 10.7=20.3- PCK Kootwijk, Holland. ... . 16.3 W6EXN Oakland, Calif.. ... ... . 23.35
503 PCL . .Kootwijk, Holland ....18.07 W8XAG Dayton, OQhio. ........35].04
FZV Madagascar.......... . 12.2-15.4- PgO Kootwijk, ITolland .. ..15.68 ‘\'vag§ﬁ!‘ (‘mculmatll Ohio. P .40.5 p
3.8 PCS. . .... Kootwijk, Holland..... 16.6 East Pitts )lllgll- - 25.4-02.
F8BZ Agen, France.. S10.3 380 PCV Koot“-i{k. Holland. .. .. 16.82 W9IXAA Chicago, Ill.. o :
GAJ Karlsborg. . S5O0 PDM Kootwijk, Holland ... .16.12 WIXF  Chicago, TlL.. 4083
GBJ Rughy, E n;.,l'uul ..... L16.01 PHA Nauen, Germany. . ... .20.22 wWoxuU Couneil Bluffs, Towa. . .4u.3
GBK Bodmin, England. . 16.57 PHI Amsterdam. Holland. .. 16.88-32 XDA Mexico City, Moxico.. .15.0-31.8
GBS Rugby, England. . .. 16,38 PHO Huizen., Holland....... 16.88 YR Lyvon, France......... Ju.2
gg\% {i::g:ﬁ’ }Egiﬁ::‘{ :tf’l-l; 106 PLE Bandoeng, Java....... 15.74-15.04 ZL3CZ Llyl;tliclll‘ll:lrd‘ ew s
uby, England ... .10.33-30. -15.0 ¢ R X
GBX Rughby. England ... . 1856 PLF Bandoeng, Java.... ... 16.’8—17,7 2PL Sydney. Australia. ..... 32.03
G2AA Rllgl)y. England...... 300 PLG RBandoeng. Java. . L16.88 3KAA Leningrad, Russia,
G2GN S Olympic ... 18,3 PLR Bandoeng. Java. .. .. 8.8 USSR, .36.0
G5SW ( lielmsford. ¥ n;.,l-m(l.. L25.54 PMB Randoeng. Java. . ... 143 3LO \elbotrne. "Australia. . .3L.§
HB9D Zurich. . 41.5 RA97 Khabarovsk. Siberia. 7LO Nairobi. Br. ¥. Africa. . 31.1-31.4
H3Q Oslo, l\or“a\ 310 USSR..... et - 35.0-50.0 90C Bern.......o cevnin.. 320
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C/mm'ﬂg the - Sea

A chronograph which records the time interval
between the bomb explosion and the arrival of
the sound waves at the shore hvdrophone

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. TFormerly, 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 methed 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 te 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 js 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 be determined, and thus the ship’s
peosition 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 hy 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 hvdrographic surveving.

HE imaginary example of a blind man
as a surveyor is analogous to the ex-

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-
sien 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 seund 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 positibn 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 peint 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 onlv
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CHEONOGRAPH OH SHIP :
RECORDE TIME BETWEEN EXPLOSION
AlD RECEFTION OF SOUND ON SHORE

By
J. E. Smith"

Charting apparatus used
by the Coast and Geo-
detic Surveys

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

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-tinding is 2 “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 fronm the switch to the bomb when in
position for firing. A permanent circuit is maintained from

*P'resident National Radio Institute, Washington, D. C.

=

|BS.254 MILES PER SECOND
-
e T

HETANTANEDUS]

-

T

A sketch showing how the sound waves generated by the explod-
ing bomb are picked up by the hvdrophone 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 fect 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 13-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
clectrical 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 surveving 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 behavier 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 en
the surveyving ship. Radic and sound cquipment 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 surveving ship.

The telegraph key of the radio transmitter is not actuated
directly by the hydrophone-amplifier relay. since this would
introduce difficulties. Direct operation (Coutinwed on page 1132
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By Elmore B. Lyford

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 piane 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.

TFor 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 == 236 cycles per second).

IN calibrating an audio oscillator,

 — = R

Frequency Reference Chart
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By Elmore B. Lyford

Sound Absorption

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

A - {B8" BRICK WALL, UNPAINTED.

B - SAME. WITH TWO COATS OF PAINT.
C - COTTON FABRIC, 10 0Z. PER SQ. YARD.
D - VELOUR , 18 0Z. PER 5Q.YARD.

of as wave motions, and both
may be transmitted, reflected
and absorbed. though since
sound waves are many hun-
dreds of times longer than light
waves. these effects take place
on greatly differing scales.

The theory of sound absorp-
tion has been quite extensively
set forth, but yet it is not
widely known. Any sound,
originating in an enclosed
space such as a room, con-
tinues to be reflected from wall
to wall and from ceiling to
floor until it has all been either
absorbed or transmitted
through the enclosing walls.

The larger part of it in most
cases is absorbed by being
transformed into some other

form of energy—generally heat.
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-

PERCENT ABSORPTION

The greater part of the

£ - GYPSUM PLASTER, ROUGH FINISH.

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, com-
pared to any sort of cloth or draperies.

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 I
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By Ehnore B, Lyford

The Five-Element Tube

Index No. R335.1

HE five-element
tube, which is begin- CONTROL
. GRID

ning to be known as

tracting from the tolal plate
5%%'155'\' current of the tube and dis-
~ torting the wave form of

the pentode. is at
least fifteen years old in
theory, but is just coming
1o the fore in practice, in
this country at least,

The American four-cle-
ment tubes have been de-
signed primarily for the
radio-frequency stages of
the receiver. but our pen-
todes are designed to be

CATHODE
GRID

the signal.

In the pentode, the lifth
element 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

LIIlllhll

used in the audio-frequency
stages, for their greatest

potential than the plate.
This tends to drive the

advantage secems 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 eclecirons 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-
tracted to the positively charged screen grid, thus sub-

“secondary emission” elec-
trons back to the plate where they belong, and prevent dis-
tortion by preveniing 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

ADIATION and the effects which it produces are known
to us in a great variety of ways and throughout an enor-
We are receiving radiation
in some form cvery 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

mous range of frequencies.

few of the many forms.

In spite of all its ramifications. all radiation is essentially the FIRST GAF’_ |
same thing in form, the only difference between branches being

the frequency of alternation.
pressed as a difference in wavelength, s

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,
C on the piano.

A.C. POWER AND

LIGHTING CIRCUITS RADID WAVES
H "HIGH= e mam L N -—————— -
i FREQUEEYgCY' e
! /
1 LIGHTNING r,’ BROADCAST
ETC :

FREQUENCIES

-

The Spectrum of Radiation

since all radiation (except
sound) travels at a uniform speed of 300. 000,000 meters per
seccond. Sound waves, which (ravel through air as a conducting

The octave range of the various radiations is figured from
the base 0 = 128 cycles per second—one octave below middle

Index No. 537.7

CYCLES “A,‘fl;:,"s‘" ocTave [NeREER or
v ———rrr rm———g]
15 12,500 MILES =3 09
A.C.FIELD 133 1400 " o.oe | 315
_ ISR S S .o it
HIGH-FREQUENCY | | | 6.57
SURGES, LIGHTNING.ETC. | | :
" RADIO 10* 24,000 METERS 6.63 | 21,92
WAVES 5% 10% 0.6CcM. |28.55 | = .
(4.25)
INFRA-RED 40‘; 0.03 cM. 32.23 8.568
'This difference can also be ex- B S 0 el 610 e Ok B
VISIBLE 4%x10'% [16X16°6CM. 4148 | , oq
LIGHT TTX10% 39 X10-6CM. 42.45
ULTRA-VIOLET 77X 10% | 39 X 106 CM. | 42.45 | 195
RADIATION 30X10* , 10X 10-6CM.] 44.40 | .
SECOND GAP | 8.0
| 5 : AROUND |
X~ RAYS '*;ffo""'g jooix10 5cw\ Bz
TOTAL | S1.7
- s
| 15 | 66 FEET -3.4
SOUND WAVES | goos |15 incres | o | 34
ULTRA-VIOLET
]
VISIBLE LIGHT —=5 |
. SECOND
FIRST mFRa-RED 1 SR x-RaAvs
GAP AND HEAT RAYS | | /7 ‘_
e A

...... P i,

L

[ i i,
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‘1 he Radio Forum

A Meeting- Place for Experimenter, Serviceman
and Short- W ave 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

/ TUNING
/ CONOENSER
006 MFD
CONGENEER T £
O B+R.E
—>=  VOLTAGE
FiG ¢

frequency stages. The only way to ar-
rive at this point is by the generous use
of condensers.

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-
;nonly used in set construction. Fig. 2
i1s 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 vou 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
Y
i ' I_ E@ o_|<. *
4 c~ C+
116 3 MFD
CO?\!YD-SGSSER TO B +AMP
AMP
™ VOLTAGE
IL FI6.2

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

AUDIO
TRANSFORMER

e
¥ 1STAR

L F

- I+
C=-C+

TO B+DET
VOLTAGE

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

www americanradiohistorv.com

When the Line Voltage Fluciunates

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

DIRECT WITH
ON LINE~ BALLAST-.
135 |1 | | 1 [:1 | i
1) | sl
ot
R 2 i s o o
> :|5 5% £ RANGE
x NORMAL 115 V-up
€ 00 b ==
[
= oS ——t—i =
& w0 e o o iy
as WINEETED ngggﬂ '_:_i_
85 00 105 10 us 20 125 30 [£5-2

LINE VOLTAGE
Fig. 4

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 1138)


www.americanradiohistory.com
www.americanradiohistory.com

Rapio News ror Juxe, 1930

The Serviceman

A Practical Test Panel for
Servicing

SUCCESSFUL 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-
«uirements it must undergo a complete
renovation from
lime to time to
keep up with the
latest develop-
ments of our
voungest and fast-
est growing indus-
try—"Radio.”

Five wvears ago
the serviceman
who knew his
work needed as
tools for his trade
onlv 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 battertes then heing 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-

obtain, rather than the quality of repro-
duction. He had ne 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 find himself stopped beyond

s g g D

The panel layout of the Tetdwal tester

hope by the very simplest and cheapest
a.c. receiver on the market toeday. 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 emplov meters—both
volt and ammeters of various ranges of
the a.c. and d.c. types.

It is the purposc of this ariicle to de-
scribe how to group all these meters to-

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 payv for it,
the quality of the
article being large-
Iy determined by
the price. [or the
service shop test
men they are not
very practical,
however, the re-
quircments there
being quick acces-
sibility. easy read-
ing on about the
level with the op-
erator’s eve. and
heing out of the
way of harm when
not in usec.

The logical an-
swer Lo this is a test panel. The following
one described has answered every pur-
pos¢ 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 24" bakelite. 12" x
30”. 1t is laid out with the position of
every instrument and switch drilled. and
the parts mounted on the same to be sure

duced and the distance that he could gether so that thev can be used either (Continued on page 1160)
=
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The circuit diagram of the apparatus. which will test everv type of tube and receiver
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With

the Short Wave Fans

Short-Wave Editor,
Rabro 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,
BiLr FincH.

West Palm Beach, Fla.

= ok %k

Short-1 ave Editor,
Rapro 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,
TUnion 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 statioqs. )

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

I am,
C. R. SwENSsON,
Hot Springs, Arkansas.

] *

Short-Wave Editor,
Rapro NEws.
Sir:

T 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.

TFor 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; WS8XK, Pittsburg; GBT,
Chelmsford, England; CJRX, Winnipeg,
Canada; PCJ, Eindhoven, Holland;
W2XAF, Schenectady, New York;
W2XE, Richmond Hill, New York;
WS8XL, 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
difhculty.

Yours sincerely,
ALBERT E. GLEASON.

Worcester, Mass.

*® * *

Short-Wave Editor,
Rapio NEws.
Sir:

Tonight I bought a copy of Rapio
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 vou 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 Rabro 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.

www americanradiohistorv.com

Short-Wave Editor,
Rabro 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-
terles, 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 2214 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 350
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
PC]J, 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.

Yours truly.
T. W. Browx.
Newport, R. L.
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~RADIO NEWS HOME LABORATORY EXPERIMENTS~

Facts About Antennas

Type, Effective Height, Length and Fundamental Wavelength

Measurement Are Some of

HE 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 iength suspended in the air by means

of insulators. Indoor anlennas 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

the Points Discussed Here

inductance, and the millihenry being equal to one-thou-
sandth of a henry. The efiect 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

is screwed into a light socket. Inside the

actually transmitted to the set can be rep-

plug, as shown in Fig. 1. is a small fixed con- FUNDAMENTAL resented by a resistance and a technical
denser one terminal of which connects to one AR term for this useful resistance is “radiation
side of the a.c. line. and the other terminal ANTENNA resistance.”

of which is brought out to a binding post on LENGTH 1N We learned in the April Experimenter
the side of the plug. Connection is made be- & FECT OF HOR- Sheet that when we tune a receiver what
tween this binding post and the antenna s 1ZONTAL POR: we do actually is to adjust the capacily of
terminal on the receiver. Some sets are de- LT e the tuning condenser so that the circuit will
. . w = = w . s "» - - . - .
signed for the use with a loop antenna. fre- ST I N B be in “tune” with the desired signal. Now
quently concealed inside the cabinet of the 2z 8|8|8" |2 since the antenna has all the characteristics
receiver. But no matter what type of an- AR R4 of a coil-condenser combination in a re-
tenna is used its purpose is the same—to 1 el E ceiver it follows that the antenna will tune
intercept a small amount of the radio-fre- AR SEAE: to some particular frequency of wavelength.
quency power radiated through the ether 20 FT) 53 | 95 | M3 143 And the frequency or wavelength to which
from the broadcasting stations. The antenna 30 FT.| 69 | 04124 |154 an anlenna naturally tunes is known as its
used at the broadcast transmitting station 40 FT.{ 80 | (13 | 128 {62 fundamental wavelengti—just as for a 200-
must send out through the ether thousands 60 FT.| 102|136 [157[185 meter wave greatest current will flow

of watts of power—the antenna connected to
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 30.000 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-
actleristics of the receiving antenna.

As we look at an antenna it appears
to be a simple sort of thing—just a
long picce of wire—but clectrically it
is far more complicated. Aclually an
antenna looks like Fig. 2 to an electric current. Here
we see a number of coilz. 2ll 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 cffect of the coils. L. is produced by the fact that
any piece of wire has the

F1G.1

through them if we tune the coil-condenser
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 'i RN
table “horizontal por- P—— L
tion” and ‘“vertical )?';'_ ;
height.”

It is not very diffi- = VBl

cult to measure the
fundamental wave -

sl

length of an antenna. 1 by
Suppose we have in L. erouno N
our laboratory a sim- F16.3

ple r.{. oscillator, that
15, 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 Rabio
NEws, we have an instrument ideally suited for experi-
ments of this sorl. 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

property known as “‘in- LRRLRRLRRULRRLR taking a quarter turn or
ductance.” This is why AT g so around the pick-up
we sometimes refer to yre=y c c c c c coil on the oscillator.
the r.f. transformers in ) - = See Fig. 4. Then grad-
a set as having an in- RECENERS - - ually vary the tuning dial
ductance of so many GNDL? on the oscillator, at the
henries or millihenries— T Y same time watching the
the henry being the urit = FiG.2 " GROUND meter. As the funda-
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mental wavelength of the antenna is

ANTENNA\ ]
approached the needle of the meter in
the oscillator will begin to decrease and
the maximum decrease will occur when

OSCILLATOR

the oscillator is producing a current of
exactly the same wavelength as the fun-
® damental wavelength of the antenna. If
ﬁ 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

ANTENNA WIRE

BROJSHT CLOSE  obtained. Having located the point
D) where the feeble change in the meter
reading is produced simply determine

Fi6.4 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 mid., in series with the antenna
and again determinc the fundamental wavelength. Con-
necting a condenser in series with a circuit decreases its
capacity and vou would therefore find that the antenna
with a condenser in scries 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 30 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 fap-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
vou will have a fairly definite idea
of the fundamental wavelength of

colL PLACEDs  ordinary receiving antennas. .
| gz CIRCUNT Another antenna characteristic of
fundamental importance is the “ef-
& ANT, fective height.” The effective height
RECEIVER of an antenna, usually stated as so

e many meters, gives us an idea of
e its efficiency in the interception of
= the radio waves. We say that an
FIG.5 antenna has an effective height of

iwo 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 (A%,
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 microvelts per meter,
then the total voltage induced in the antenna will be
10x 2 or 20 microvelts. 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 30 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 cail 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 i
shown in Fig. 7-B, across a ~ wiTHANT
variable condenser having a =
maximum capacity of 0.0005
mfd. Without changing the
setting of the condenser (re- =
member we do not touch the

H
i
H
- GROUND
-~

FlG.6

oscillator setting) until we S

again get a dip in the meter. '

The capacity of the condensers AT
connected across the coil is S -]
then equal to the antenna ca- i

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.

Fi1G.7

b
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Coyné students
taping and put-
ting in new coila
in 200-hors e
power AL
stator.

~ Learst with your
owst hands in lhe /
reai Loyne Shops |

The seeret of Covne training iy that it
iy all practical work. Here in_the great
Coyne shops you learn all about Fleetricity
by actual work on e gigantic outlay of real
electrical equipment the same ¢ vou will
work on in thc field. Itmakesno :,hﬂetenco
whether you're 16 or 48—whether you can'’t

These Coynz
meD are oL~
necting  up,
tesilng, and
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1s really easier

me;z jou Lagie

WO weeks alter graduation, Clyde F. Hart

got a position as electrician for the Great
Western Railroad at over 8100 a week. That's
not unusual. I can name Coyne men making up
to S600 = month. You eanstart a radio, battery,
or auto electrieal business of your own and make
up to §15,000 yearly! How easy it is to clip and
mail the coupon and find owt how YOU could
do it. Say good-bye to $25 and 830 a week,
There’s a quick easy way to become a practical
electrician in 90 days and quality for jobs that
lead to $50, $60 and more, in FLECTRICITY.

- =

LEARN IN 90 DAYS

By working with tols—not with puzzling
books, nor nerve racking printed lessons.

Prepare for Jobs Like These

tell an armature from an air brake—I'll sce
you through.

No Bools—No Printed

Lessons

You lose no time studying dry hooks or
printed lessons, or 1ueworizing puzziing
theory. You go right to the aireraft engine,

repnlrlng A
C.  motors
and controls.

Operuating
and  resuing
motor geler-
ator gets at
the great
Coyneshops.

Blg Pay Joha are com-
mon in electrieity. vur
free employment bu-
reaul puts You In
tough with openings to
choose from. The fol-
lowlng sre only a few
of the kind of posiiions
You it vourself for in
lhc ( reat Shops of

¥ urm ] Ighting oxperts
360 1o 8100 n Week

Tower Houee Operatar

S50 1o 875 a Week
Auro Electrielan

S60 a4 Week and up
Inventor

TCallniited Tncome
Muintenanee Foglneer

360 a Weel and up
Serviee Statlon Owner

up 10 3200 u Week
It ullo Expert

340 a \\ eck and up
Contractor

dynamo, or other equipment, and an cxpert
shows you step hwy step all the seerets of
clectricity cseeuti:nl to your success. .And
when you're through, our employment
bureau gives you lifefime service.

Railroad Fare Allowed

Muke up vour mind today to get into one
of these big pay jobs. If you sct now—I'll
allow your railroad fare to Chicapo and
nncludo these courses free! AVIAVTION

FLIECTRICITY, RADIO and AUTO-
MOTIVE ELECTRICITY! Aund besides
that, I help vou to a part time job while
lc.nrmng' Don’t lose another minute—
make this the turniug point m 5om life.
Send this coupon RIGHT NOW

Covne men wiring and oper-
wring autematic controllers.

Arnmmlel Xpert

23,500 10 $15,000 a
&£50 10 100 u Week Year

GET this
FREE BOOK
“Thls sehoo! {8 30 vears
olii—endorsed by many
fzrge  electrical con-
cerns. Simply mall the
colipon and ket me tell
Tou all abonr it in 1he
big, free Coyue book.

g

Mr. . C. Lewis, President

(

I1. C. Lewis, President

500 S. Paulina St.. Dept. AO-27

SCHOOL
Established 1899
Chicago, Il

4
4

FLECTRICAL

500 8. Paulina St., Chicago, LIl
Dear Mt. Lewls:

Without obligatlon Sénd me your big free catalog
and all detaila of Rallroad Fare to Chica 120, Freo
i Employment Service. Radio.. Aviation Flectrieity,
i and automoiive Conrsea. and how 1 cau *
i learning."

! Coyne Elecirienl School, Dept. AQ-27

‘earn while

i Name
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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 Deloyv 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. §. 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 electro-mag-
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 todav, 16,928 in number in
the United States as of July 1. 1929,
crowded bevond all conception and al-
most bevond 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

www.americanradiohistorv.com

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 codperation 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 Holliss Surely the special

(Continued on page 1137)
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Ambassadors of Good Will
(Continued from page 1136)

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
rcady. 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-
roacds and general puhlic 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 heen sixteen major disasters in the
past decade when the amateurs and their
organization supplied for davs 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
nonc. 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 dircction of the Army
in its constitutional duty of caring for
the population when there occurs a gen-
eral breakdown of the civil authorities’
abilitiex to cope with the situation. Thus
somc 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 racio?

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

(Countinued on page 1130)
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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-
mespheric pressure will cause the solution
to fill the inverted tube until the hydro-
gen and oxyvgen bubbles liberated by the
curremt begin (o 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 numher 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 =71A% of thc 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 looscly coupled to
the recciver. 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 thgt if receiver
fitament voltages are kept constant within
192 and plate voltages within == 109.
the overall <ensiti\‘it}' will not vary more
than == 10€¢. a value reasonably small in
comparison to probable crrors 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 scries resistance
and voltmeter. Tt goes without saving
that fairly new tuhes 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 dav: only in
this way can the diurnal change in signals
be eliminated. The dayvlight broadcast’s
measurements arc easv—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 {wenty readings thus copied down,
found by adding up the total and dividing
it by ten or twenty as the case may Dbe,
will be a close approximation of the aver-
age current value,

Pickard has found that, while the mom-
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. TFor 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 band should be covered. say

(Continued from page 1093)

by morning measurements on a station
about 100 miles away, and by night mea-
suremenis 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
t0 do some valuable work. Any waves
below 30 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. G3SW on about 25
meters usually comes in during the late
afternoon; Australian VK2ME 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. hut their schedules are
somewhat irregular. particularly over the
week-ends. Some of these stations logged
here are: TPW Brazl 28 m., LS1 En-
gland 30 m., DFE Germany 30 m., XDA
Mexico 32 m., KEZ California 28 m.,
DHA German} 28 m., FTL France 30 m.,
EAQ Spain 30 m. These commercials
can be recognized when they send several
“Vs”, followed by their call letters.

Conclusion

So much for the description of 1adio’s
latest and most puzzling field of research.
In summarizing the elements which should
be studied, we might append the daily list
of measurements bemg 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 fadmg At 10:00 A. M., YVF on 28
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 induectance switch.
Ward-Leonard 5000 ohm resistor.

Electrad typc “B’" resistor, 1000 ohms.

Yaxley 800 resistor, 100 ohm.

Yaxley 800 resistor, 10 ohm.

Yaxley 800 resistor, 1 ohm.

Homemade resistor, .1 ohm (1 foot § inches of
No. 28 wire wound on small wooden dowel).

Panel, baseboard, Fahnestock clips.

List of Parts for Visual Signal Indicator

1 Kelford type 200 output transformer (any ap
proximately 1:1 transformer will o).

— ittt
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Cheap UX or Navy sockets.

Single pole- tnple throw battery switch.
Electrad type "B’ resistor, 1250 ohms.
Yaxley 800 resistors, 400 ohms,
UX-171A tubes.

Weston type 301 milliameter, 0-3 mils.
Rasehoard, l':\hne«uck clips.

Voltmeter, 2 wfd. condenser, optional.

0 ) = e 1)

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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view, June. 1928,

H. . AMaris and E. O. Hulburt-—"Comets and
Magnetic Storms”—DPhysical Review. June. 1929,

hgn Hulburt—*On the UTtra- \ﬂolu Light
Theery of Aurorae and Magnetic Storms™  -Physi-
cal Review, July. 1929: “Ions and Fleetrical
Currents in the U pper .\hno:phcrc of the Earth™
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The World at Your Fingertips
(Continued from page 1119)

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
difierent in different places in the worlcj.
Many short-wave set owners finish their
suppers at 7:00 or 7:30 in th_e 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 G3SW, 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. DBetween 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. VKZME, 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 dont 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 quict and the very low-wave stations
skip in without much coaxing.

During the afterncon the German sta-
tions get busy, and come through just a
little under WGY. In England G3SW
starts at 2:00 p. m. E. S. T., and is an
old stand-by.

1139

‘WhyWaste

all this Space

As you know. skip distance effects vary |

with wavelength time of day, and the
condition of the atmosphere. Therefore.
divide vour 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-

(Continned on page 1140)

CONDENSER
Contains 72. mfd.
in 35 cubic inches

HAVE your radio dealer replace your
condenser with the Mershon. In
LESS SPACE you will have GREATER
CAPACITY. The Mershon saves weight,
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.

_on (ondensers

—FLECTROLYTIC <—

The Mershon Condenser will
be on exhibition at the R.M.A.
Show in Aflantic City, June
2nd to June bth, booth C-I.

SELF-HEALING
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Amazing
Reception ©

"“Super Ball" Antenna

Thousands of users are getting mar-
velous

reception  with the. SUPER
BALL ANTENNA,
the *all directional”
aerial, which brings out
the hidden powers of
all A. C. radio sets.
SUPER BALIL AN-
TENXN A features a
| patented condenser
% which acts as a neutral-
izer for the entire sys-

! \‘ + tem and greatly clarifies
|I i ¢ ne
BB SUPER BALL AN-

TENXNNA gives
=) greater selectivity,
\ \ ! volume and dis-

\

tance due to its

vonductive sur-

& 1 face of 364 sq.
‘,,Ewi Y mches.

: j SUPER

BALL AN-

TENXNA

is  easily

installed

i in a few

minutes and gives a lifetime of satisfac-
tion.

Over 1,000,000 in Use

-

Super Ball s 75 Complete s 50
with Condenser 4 E::lﬁ;ntion 3

Get ane today at your rvadio dealer. Write for our
“1ow the SUPER BALL ANTENNA works.™”

YAHR-LANGE INC.
205 E. Water st. Milwaukee Wis.

folder,

VOICE OF THE ROAD

The  Autamohile Reeciver as  de-
scribed in the April dssue of Radio
News has struck @ note of almost
unhelievable popularity.

And JUSTLY So!

Here is a sct which incorporates
every conceivable feature for simple

d(lxl])hlhﬂl!\ to the Autamobile 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
onr special agents proposition,

RN =78 ) B 1070 X § (U — -

Continental Wireless Supply Corp.

60 Newark St.. Hoboken, N. J.

O Kindly semd me your special agent™s
Jauposition,

[ Kindly send me further particulars on
vour auto kit

Name
Address
City

State
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17,000 Ambassadors of Good Will
(Conlinued from page 113_7)

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
AR.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 vear was
awarded the Herbert Hoover Cup. Radio
amateurs for many years have been very
proud of the tyvpe 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. 1
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 come.

Provide for the Radio A marteur

We have no comment to make upon the
wisdom of the provisions of §. 6. We
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 hoth 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 ana 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-
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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 vou believe
that those few radio channels which have
peen left the amateur censtitute a value 1o
our nation incalculably greater than anv
possible money earnings that could con-
ceivably be developed from them by anv
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)

tions. For instance. you can get W2XAF
(WGY) pretty easily on 31.48 meters:
crawl just under him and look for PCJ.
NRH, and the German station at Koenig-
swusterhausen. Little NRH, in Costa
Rica, is about iwo degrees below these.
You can spot this group of stations be-
cause they are about ten degrees below
a very powerful code slation on about
33 meters. This is XD4A, in Mexico
City, which also occasionally uses voice.
When it does it sounds just about as
WJZ does to a recciver located in Bound
Brook.

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 sct
is selective you can cut between them
and pick out some interesting stations in
Central and South America. First locate
W3XNAU (Philadelphia). and tune just
above him for that station. HRB, in
Honduras. Log KDKA (W8XK) on its
new 49 meler wave, and just below him
find HKT, in Bogota. Colombia. After
tuning in the powerful American tele-
phone transmitter WND, on 444 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
(Continned jrom page 1087)

and note whether the holes check up
with the positions of the controls. When
vou are satisfied that everything is quite
all right, then the holes may be enlarged
so as 1o 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 sertes 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 tinally mounted in the hottom of the
cabinet. Objection mav 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 from 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. Hs 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. Tt is possible to neutralize a strong
audio hum by a strong carrier hum in this
way if the circuit is properly arranged.

Cornet S.-\WW, Receiver

(Continued from page 1082)
R3, R6—Durham midget plate and grid
resistor, .25 meg.

R7, R9—Amperites, tvpe 1A
R8—Amperite. 1ype 622
Two National velvet vernier dials, 4-inch
One National grid grip
Once Yaxley jack switch, type 43
One Yaxley cable connector and plue.

No. 660
One Yaxley phone
One Yaxley 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.
.’\'Icta_l 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 Rabro NEws model.
However. any others having similar elec-

trical and physical characteristics mayv be
substituted.

1141

(%

S, HUNDREDS o/COOKF
~1AT HOME U TRAINED y:

EN ARE
MAKING 760 toS100 A WEEK

Why don’t you get into Electricity. too? It's toda¥’s great Oppor-
tunity for von and every other man who is sick and tired of strug-
gling along on small pay. Hundred: of *Cooke Trained Men'
who were no smarter than you when they started now make $3.000
to $5.000 a year—and some tnake even more!

= LEARN AT HOME IN SPARE TIME
4’. 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 actunal shop expericnce, yet it's all done right in your

§65 A Day . own howe with the Big Complete Outfit of Tools and Apparatus
wBut lor 308 given to yvon without extra cost.  And jt’s done in your spare time,

c-:-l:: L oy withont quitting your preseut job or losing a single hour’s pay.
will be o8 ks

oy B s PREVIOUS EXPERIENCE NOT NEEDED

£y BN Jace

You don’t neced previous experience—you don't need higher
cducation 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 pnt many men on Easy Street; it's the Training for YOU.

GET STARTED--MAIL COUPON

*Cooke Trained Men” are the  Big Pay Men'" everywhere. $60
to $100 a week is what many of them 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 ay. Send
coupon for Big FREE Book, "“Sccrets of Success in Electricity.”
AMail coupon now.

L. L. COOKE SCHOOL oOF ELECTRICITY
Dept. 49-A, 2150 Lawrence Ave,, Chicago, 111,

EE BOOK COUPON

L. L. Cooke Schnol of Electricity,
Depi. 46-A. 2150 Lawrence Ave.. Chicago, lik,

trieity. 1
AT

Brver Oreqone

Send ne entinaly free and Jully prepaid, your book “Secrets
of Success in Flectrieity,” with particulars about your }Homs
Stidy Cuuree 3n Elgetricity

Name
Address

City T . State
Residents of Cansds may scnd coupon to R. A. Farfow, Spécial
Represeututive, 7 Medbury Lane, East. Windsor, Ont., Cannda-

FREE New Radio Trouble Finder and Service Manual—See page 1164

WEVE (GOT SOMETHING" 1
ON THE BALLs

OR years Cardwell has been striking out Condenser
Problems and for years Cardwell has satisfied the

b,

(—.—
—
A

critical and set the pace in Specialized Condenser Manu=
facture. Transmitting Condensers for Amateur, Broadcast ¥

and Commercial use. Receiving Condensers in many
types and capacities. Literature gladly sent on request. -?

CARDWELL CONDENSERS

The Allen D. Cardwell Mfg. Corp. + 81 Prospect St., B'klyn, N. Y.
“THE STANDARD OF COMPARISON"”
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Build Your Own

Muiti-Range Volt-ammeter

]

250000 ~
=uugon ~

LVAVAVAVAVAVIVAVLY
'S6000 ~ |

3 s
00 500 250 S0,
+ Votts *

B AMAAAN,
S00000 -

Milliamperes

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 eccuracy 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, ete.

—] Serprass

A uik i

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 Akra-Ohm Resistors for con-
structing Multi-Range Volt-meters.

i Shalleress Mg fompang |

- N ot
\'\to‘llingﬂale,,ga.‘/” '
lingdale,

EXPLORE THE SHORT WAVES

o &5 - WITH THE NEW EXPLORER
- B J| PLUGLESS CONVERTER

No rive-1v const  Wave
length range 15 to 200 meters;
CHANGES 'WAYE LENGTE BANDE
BY THE TURN OF A KNoB.
Elel.?hRER e::bl- );ou :l:x-

w0l

short wuve reception with your b?o:'d'ca.n .reeo(\'n.." é’mEm ;ﬁ

over the world are st your dispoesl on the short waves

The EXPLORER is & 1930 model. officient and nscientificy
m, .v.dxeon\‘ellar. Beautiful leD‘l:Inll: flll'l‘a‘mh'::ndarnhd‘il.:
shielded; tube inserts jnside of cabinet; and ahsence of plug-in coile
make it the most convenieat of all converters.

Best [ t the | i prics. GUARANTEE SOLD
DIRECT EROM FACTORY " Boia vow! A G vr B C. et
oxLY $14.50. Sent postpaid upon mim of price or C. O. D, plus
postage upon receipt of $1. State whother A. C. or D. C. model ia
dosired, BEND FOB FRED LITEBATURN.

RIM RADIO MFG. CO.

695 Grand Street Brooklyn, N. Y.
= * Prm— ._! : e
\j"" ﬁ"‘ \‘ﬁ’ Morse or Continenial

,."‘ﬁi" Step into this interesting—une
crowded—HIGHLY PAID
Profession. Become a trained
operator in Morse or Radio
easily, quickly, at home, with

Code,
TELEPLEX, the Master Teacker. Used by
the U. S. Government and leading schools.

Write for Folder E-§ ity

TELEPLEX CO.
76 Cortlandt St., New York, N. Y’

Learn AT HOME
With

YOUR

P A T E N T INVENTIONS
EDWARD GOTTLIEB
Attorney in Patent (auses

S Beekman Street
New York
Inventions Developed—Representative
Blair Tool and Machine Corp.

for
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Radio Lighthouses for Airports

(Continned from 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 labhoratory 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 ofi
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
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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

(Continned on page 1143)
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he would then turn on the switch ol his
beam receiver.  This receiver. arbitrarily
adjusted to the wavelength of the beam,
would function as he passed through it

Visual [ndications

Two methods of indication would be
used, hoth wvisual.  As he entered the
radio field of the beam a small light
flashes on. closely followed by the rising
deflection of his meter. Dupendent upon
the speed of the ship. this meter needle
will very gradually increase its detlection
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 cither equipping their airplanes with
{wo-way veice radio apparatus. or have
ordered the cquipment. Long before the
pilot nears his destination he will have
information regarding the “ceiling™ at the
ficld for which he is bound. If it ix of
sufficient height to permit a landing. with
the definite knowledge of the locution 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 arca sur-
rounding his destined airport. a pilot has
no wav of locating that ficld even though
he knows there is sufficient ceiling to
land. He hesitates to come down through
the ohscurity to scarch for the field under
the ceiling because of his lack of faith
in the altimeter now in use as there
would be too greal 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 Landings

No consideration has heen given, so
far, to the beam being used in some way
that would permit a blind landing with
the field obscured right lo the ground.
with no ceiling at all. In present prac-
tice it is customury for the pilot 1o seck
an unobiscured field under such circum-
stances. if the condition has arisen while
he was in tlight. This writer knows of
no pilot who would deliberately attempu
a landing on a field in a congested area
under such circumstances. Tt is true that
a celebrated military flier has demon-
strated the possibilities of a hlind landing.
However. in the present stage of air
transportation, he doubls if anv commer-
cial pilot would even think of it under
the same circumstances.  Devices for

blind 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 anvihing but their |

own scnses. 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. 1t 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 be 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 load
of an airplane is not sufficiently large that
valuable weight may be displaced for
instruments that have relatively
value.  The aircraft radio compass de-
scribed in a previous issue. in addition to
its guiding wvalue. also serves as a re-
ceiver of weather reports and, where the
same intermediate frequencies are em-
ploved. as a receiver for inter-communi-
cation. It iz a necessity.,  The beam
receiver is so small and weighs <o little
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little |

that its inclusion is negligible as an addi- |

tion to the load. It works from the same
batteries as the other receiver. Tt is also
possible to utilize the same audio am-
plifier for both, all that is needed is
suitahle switching facilities. Tt is hardly
possible that both receivers will be used
simultancously.

Radio of Primary Importance

The interesting experiments described
have proved in a practical way that such
beams are most useful in aeronautics
It reming 1o be determined by experi-
ments in practicable application where
and how they must be used to best ad-
vantage. They demonstrate one thing.
hevond douht, that radie will be one oi
the most important factors in the uew
aviation industry.  The most intriguing
problems vet remain lo be solved and
radio investigntors will uncover them.
What about a new radie altimeter>  What
can be done with a radio bank and turn
indicator. or inclinometer? They are
around the radio corner somewhere.  The
ahove beam equipment, useful as it may
be in this initial form. requires only
further thought and development to ren-
der it a wvaluable 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 two
great indusiries will come to realize how
one is dependent upon the other.
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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 (o 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.

Interstage 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
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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 ke¢. (3
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 1143)
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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
tvpe. (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

projeclion 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 Radic. By R. R.
Ramsey. Ramsey Publishing Com-
pany. Bloomington, Ind. 372 pages.
£3.50.

Like his eaclier 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 conceptlions, and comprises
such subject-matter as Electricity, Alter-
nating Current, Inductance, Aerials, Radio
Resistance, Long-Wave Transmitters, Ra-
dioc Telephone, Balanced Circuits, Re-
ceivers and Amplifiers. The grealer part
of the discussion is given over to Vacuum
Tubes and their various uses and appli-
cations.

A logical and well-developed treatise,
this book 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
thoughtiulness and logic of the entire
volume. Excellent diagrams and pictures
of radio apparatus accompany the text.

i
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Push-Pull and Parallel Output Circuits

(Continued from page 1103)

volt linc as shown. The heater winding iz
on the filament transformer, if one is used,
or else on the main power transiormer PT
of Fig. 1. The terminals T1, 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 scparate trans-
former.

A single line switch may connect the
system of Fiz. 1 and the associated relay
system of Fig. 2 to tlic 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 becomic ready, so that the
closing of contact of relay RI. to apply
plate potential is nicely delaved 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 24
minutes, though the 40 seconds of the usual
slow heating tvpe =27 tube is usually quite
satisfactory.

The push-pull amplifier in outward
appearance is much like the conven-
tional single output tuhe amplifier,

two —45's are used in
push-puil

In the ahove,

It is apparent that should there be oc-
casion to switch off the system for but a
few seconds. the relay will then reguire
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 hreak 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
clectrically informed may not be amiss.
The potentials required are high cnough to
be positively dangerous, even death deal-
ing, and thercfore should he 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 ficld in the additional
function of output choke while, at the same
time, the ficld is adequately energized with-
out additional drain on the filter or without
requiring a separatc energizing source.

Referring to Fig. 3, the new features are

www americanradiohistorv.com

infected as modifications in the system de-
scribed in detail in our March, 1930, Rapio
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 throu"h
tube VT2. By placmg the speaker output
transformer OT in series with the signal
by-pass condenser C2 in Fig. 3, and the
figure of the AMarch article, the :.peal.er field,
so located, acts as a choke to direct <1vnal
current through output transformer OT and
signal condenser C2. This, diagrammatically
con~1dercd 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
cffective as an audio choke. as is proven by
the very good frequency characteristic ob-
tainable with the system. In spite of the
rather hrge 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 oi the type
—30 {ube and its required type —81 rectifier,
it is more cconomical to use two Llype =43
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 ampliiier. Fig.
4 shows the manner of connecting {wo type
—45 tubes in parallel in the direct-coupled
syvstem of Fig. 3 to increase available out-
put cnergy.

Since this parallel connection of the tubes
doubles the current through the resistances
Ria, P and Ric. the values of these re-
sistances should he about one-hali those
given in our March, 1930, Rapio NEws
article. Also the resistance of the speaker
field F <hould be halved to abeut 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 rcduced te about
2,000 ohms, and the capacity of the signal
condenser C2 may be increased to about 2
microfarads to advantage.

This parallcl connection of the output
tubes does not cut the overall amplitication
of the system in half as iz had in the usual
push-puil 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 transforiner in push-pull
has no polarizing or saturating current to
upset its characteristics and, second, that
the low {requency signal currents do not
have to squeecze through a condenser in
order to be effective on the speaker.

There is no difficulty in working direct-
coupled systems in push-pult 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 engincering matter.

It has heen said that necessity is the
mother of invention. Wishing to bring into
direct-coupled systems the two advantages

(Continned on page 1147)
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Push-Pull and Parallel
Output Circuits
(Continued from page 1146)

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 onc 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. §, 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
sccond 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 VT2 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 eifect and that
there is no signal current condenser in the
output svstem. 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 —435 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
Rapio NEws

will be a special show
number announcing plans

of leading manufacturers
for 1930-1931.
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AUTO"’f{Amo

RECEIVER

THI.- only complete Automobile 'Rndlo Re-
ceiver on the market teday. NOT A
It represents the long, continuous rcsearch

of five of the country’s leading radlo en-
Zincers. and iz the only receiver bullt from
the ground up for gutomobile recebtlon.
It is NOT a household radio adapted for
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The O-Ii Automobile RADIO is a_completely
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There Are THRILLS
APLENTY on the
SHORT-WAVES

N EW and unexplored ficlds are open to the short-
wave experimenter. Let Hammarlund help
you get the most out of them.
Whether you build your reeeiver for short-
wave broadcast or eode reception, rememher
that quality of parts spells the difference be-
tween ordinary results and real thrills.
Your dealer can supply you with Hammar-
M lund Short-Wave Condensers, Plug-in Coils
for various wave-bands, Chokes, Equalizers,
AL J 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.
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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 com-
municating anvwhere you wish, of making hundreds of new friends over
the air. When storms destroy the telegraph lines in your community
vou 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 che jungles! Ama-
teur radio 1s the most entrancing of hobbies.

Send 10c 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 our. Complete descriptions, detailed instruc-
tions, many clear illustrations, and written so yo# 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

for June-July

Several choice glider articles covering every
phese 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-
by of the troubles that beset the pioneer

6-foot air bag wi
matic

Will iy for miles at height of 1000 feet

aerial photographers. taking us through the we'll -ﬂ;ghfwr ew art pictures to dispose of on spa.
war days right up to the present. ﬁ: in t:e{f;gsv;w%axi\go ?‘.’%"JL‘E.‘:’:‘.’.‘;"A‘M"
o joatructicns e

o maost comprehensive story ahout the possis
bilities of steam power for aircraft has been

) 2/ FREE!

" Boyel Here's the Ere-t Navy mode] Airship, Larga
t lnﬂatog parachute wilt,h auto-

release apd complete structions for ﬂé

chance to gtudy aerial navigation. Send name and .

C. M. THOMAS. 337 W. Madisen St., 8-K-22, Chicago

prepared by AHred M. Caddell. who has

investigated the field for this little known
power plant.

QUIT TOBACCO

Don't try to banish unaided the hold to- 3
bacco has upon you. Thousands of invet-
srata tobacco users have. with l.h.‘zld of the §
Kesley Treatmeant. found it easy to quit, =

KEELEY TREATMENT FOR

TOBACCO HABIT 2ty baz;

for tobacco, Rucces) fglolﬁr ::sr Sgry‘a‘nrl:l..v;l.ﬁ::
TEE.

“Vacations in the dir” carries its owr 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.

Caﬂm.h L‘ewis A. Yancey, of trans-Atlantie

ight fame. has gone thoroughly into the today for FREE
elements of flving meteorology. and when onr BONEY-BACK GUARA
we have an expert to diagnose weather. the |

THE KEELEY INSTITUTE, Dept.L-604, Dwight, ill.
ma of the famoua Keel a“ll‘rntmen: togtl;‘igmr‘_ and Drugs.

chances are that the reader will learn let Sent on

something about it. |

“Flying the Timber Trail” by James Nevin
Miller. is & most interesting aceount of the
forest fire air patrol.

And “Dawn Patrol’”’--a_ true story of the At
R(I)(ya] lFlyingdCorps in the war, simply ] Ma-l!tmskel—
takes the reader’s hreath away. arwaod, Remi .

Royal—also b1 Pri
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“dir Ferries, Ltd.”"—the shortest airway in
the world is also one of aviation’s progres-
sive stories.

uss—send st oncs.
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Junior Radio Guild
(Continued from 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 requirc no
niore at{ention 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 machincs 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.

e

Lend by Me ah Cople Ears!
(Continued from 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 timc—
which 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, “Leffin’ 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

j 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
tvpe of coupling is not as efficient as that
used originallv. but 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. but. in the interest
of rigidity and simplicity of filament
wiring, a —40 will be preferuble and will
give almost as much volume.

In making the old table sc¢t sea-going,
we will replace the audio amplitier. mount
the chassis on a mahogany panel. and—
where other than a 6-volt supply is to be
used for the filiment—arrange the “A”
battery circuit to work most ¢conomically.

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
#4-inch 6-32 R.H. brass machine-screws
which bind the Aerovox double resistor
mounts in the position shown in Fig. 3.
Before these units cun be permanently
placed, we must remove the interfering
metal strip used to hold the battery cord
to the under side of the hase. The sim-
plest mecans is (o 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 hase. 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 he made to fit into the hase.

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

the drawing Iiig. 5. Cut four pieces of
wire about 14 inch in length, and solder
an end of each 10 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
¢lips, and soldered conncctions dre made
on the top.

Now, as a sftep to prevent rusling,
varnish over that part of the sheet-iron
chassis where the resistor mounts are to
rest. Secure the units in place with 6-32
muchine-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-
plier in accordance with the layvout
shown in Fig. 3. The connections are
few and quite direct.

There is no need of changing the fila-
ment circuit unless the most convenient

Left shows the placement of the re-
vamped receiver in an open or dis-
placement speed tvpe of motorboat.
A speaker may be an integral por-
tion of the bulkhead, while a second
speaker. of a portable type. may be
found necessary for beach parties. ete.

filament-supply  source is a 12-volt or
32-volt hattery. 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 altowed
to remain at the mid-point of a shunt
resistance.

Where the wvacht emplovs a 32-volt
clectric 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 ¥4 ampere. or only half that of one
of the smallest electric lamps ordinarily
used. Consequently. the operation of the
set can he accomplished without an extra
6-volt hattery. 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 cssential 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 (o change the grid po-
tential on one or more of the radio-fre-
quency tubes. Still another possibility is

(Continued on page 1130)
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Pat. Applied for Serial No. 375,581

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 25 by 5
inches in size) is small enough to ge placed any-
where. It is absolutely non-directional, non-
corrosive, will not wear out. and never needs to
be replaced. Docs not connect into a light socket,
therefore there is no hum or noise. The
Wellston Gold Test Aerial eliminates all light-
ning hazards. Not fully eficient on battery sets.

For Sale by All Leading
Radio Dealers Everywhere

Price, $2.50

Avoid Imitations and Substitutes
Wellston Radio Corpn.
Dept. R.N., St. Louis, Mo.
FREE FINDER and SERVICE

e MANUAIL — See Page 1164
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servicing at one time or another—many
inethcient sets can be improved.

$2.00 - $3.00 per visit

is the fee of the professlonal ‘‘Radio Doctor®®
—he is welcomed fn the best of homes—enjoys
a position of standing in his community. Radle
Doctors, Ine., is the only institwtion which
mnkels an exclusive specialty of teaching rsdio
tepair.

Send for free booklet
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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 ¥4 inch. More cor-
rectly, it will be ordered as ¥4-inch stock,
but its actval thickness may be somewhat
less as the result of planing. Purchase
enough wood to make a panel 515 x 1614
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

V4-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
34 or V4-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 te a thickness
of Y4 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 3% inch all
around. Secure these pieces of trim by
means of 34-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 1% inch of their
length, then removed, 1§ 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 twe wood
spacers or separators that are clamped be-
tween the chassis and the panel. Like the
panel trim, these pieces are of 4-inch
stock. Being thin and comparatively short,
the No. 27 holes are drilled to accom-

(Continned 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 aveid the danger
of splitting the picees.

The fasteners shown in Fig. 7-C are
sceured 1o the rear of the panel in such
a way that they can be turned to clamp
the set to a bulkhead or other support.
The dimensions given are more for the
purpose of illustrating the tdea than to
supply exact sizes.  Obviously. one mea-
surement will depend upon the thickness
of stock to which the receiver is to be
fastened. This meithod of mounting
climinates 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

picce is sanded with the grain. using No.
1 sandpaper. until all gcratches or depres-
sions disappear.  Of course. the front of
the panel requires the most attention.
After the No. ! 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 be
visible under the vamish coating.

Dust thoroughly after sanding. and
apply the first coat of Lnish.  Yuchus-
men as a rule are lovers of nice wood.
and do not care to have the material’s
color chunged by the use of stains or
wood dves, The finish is merely 1o pro-
tect the delicate—und usually beautiful—
grain. If the set is likely to he exposed
to moisture. no shellac can he used as a
filler. as it is likelv to turn white under
certain conditions,
a spar varnish throughout. Give the work
a thorough coat. By that it is meant to
strike every little corner with the brush
rather than te put the varnish on too
thickly. Even though the so-called “four-
hour” varnishes may he used, the first
coat should not be sanded for at least 24
hours. Then No. %% and No. 0 paper are
used to smooth down 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
carciully than the first. and. when dry.
the surface is sanded lightly with the
No. 0 paper. For the third coat. the
vitrnish  brush must be cleaned of any
dust particles, the work thoroughly wiped
ofl. and the varnished pieces placed to dry
where there is Jeast likelihood of Just
being raised o settded on the tacky sur-
faces.  With same mahogany. three coats
of varnish is suihicient to give the desired
glass-like surface.  The builder can hest
judge what is required {or his particular
case.

Details of installation being bevond the
scope of this article. Figs. 8 and 9 are
given to show typical installations ahoard
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 type. as it is seldom
that the heat's capacity is sufficient to
accommodate a dynamic. and the tuhes
should be -01A’s for radio-frequency and
detector, —40 for first audio and —12A for
the final stage.
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tom-Built A-C Scteen Grid 10 is seill champion, just as ies de-
signer and the laboratory workers who hand-built it intend
that it shall atways be. The claims made for this laboratory
product are readily substantiated by demonstration.

cotipon at once.
TEHRRITORY OPEN
1f you areinterested in

ling Scott Custom-
Ruilt Radio in a Dro~
tected market indicate

E. L
5COTT

on the coupon below.

SCOTT TRANSFORMER CO., 4450 Ravenswood Ave., Chicago, Illinois
—Clip and Mail NOW 1~ — — — = — — — o e e e e e o —

SCOTT TRANSFORMER CO.
4450 Ravenswood Ave., Chicavo. T1L.

71 Send me illustrated brochusrc.
— Scod rae franchise dealer's prupusitun.,

ADDRESS...
(TR vseme—

STATE

A.C. SHORTWAVE RECEIVERS |

Here is an A.C. shortwave receiver with NO A.C. lmm and single dial control
—a child can tune it.  No mwre bugaboo of diffienlty of shortwave tuning. A
receiver that will open up the world to you. Every poweriul shortwuave station
in the world is within range of this receiver. i
TWELVE MODELS, AC. or battery—kits or complete  receivers  for
St n ey ey shortwaves  or television,
T All equally  cificient  and
some  especially  designed
for tropical cotntries.
Every Receiver Posilively Guaranteed
A set that will tune in
FOREFIGN  STATIONS
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SINGLE DIAL CONTROL
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OFFICIAL
SIGNAL CORPS
AIRPLANE
RADIOTUBE

SET . -
for Voice Trans. | ‘g™ =" " me
mitting and Re. - ___!'_h ' j

ceiving
=

ONLY A LIMITED QUANTITY
of these TYPE S.C.R. 68 Sets, made
by Western Electric Co., Inc. Size of

panel 1614" x 11”7 by 5 inches deep.
Hook-up diagram included.

$195.00 Value for 927 O

Sent C. O. D. or Check or Post Office
M. O. with Order

Signal Corps Generator for Aircraft
Radio, $90.00 Value for $9.00

A wind-driven generator for aircraft
radio, described above, made by the
Crocker \Wheeler Co., Type GN-2, 25—
273 volts DC. Limited Quantity. Order
today.

Baker Machine & Supply Co.

233 Centre St., New York, N. Y.

Forthe
Radio Workeyr

Learn from the experi-
ence of OTHERS. Give
fellow-workers the benefit
of YOUR experience.  The
ELECTRAD FORUM is the or-
ganization that brings you together.
Dues, $5 per year. include unique
monthly magazine of inestimable value.
Write Dept. RNG. for details and applica-
tion blank.

ELECTRAD FORUM

1850 Brnadway

‘ ; Dﬂ!ﬁoﬂ

MASON, FENWICK & LAWRENCE

PATENT LAWYERS
600 F St., N. W., Washington, D. C.

Estb. over sixty years. Send sketches.
Electrical. Aeronasutical and Chemical lnventions
carefully handied. Practice before the U. Courts
end the Patent Ofice. Prompt and careful service.
Write us. Protect Your inventions.

TRADE MARKS REGISTERED

New York

Worite for Inmformation About the NEIW

H-F-L MASTERTONE
Laboratory-Made Receiver
The year's otutstanding Radio Achievement

HIGH FREQUENCY LABORATORIES
28 N. Sheldon St., Dept. 28, Chicage. III.

There is nothing better in Radio than the NEW
SGUTT WORLD RECORD RADIO
SCREEN GRID A.C, & OR D.C.
SUPER SHORT WAVE CONVENTER
REMOTE CONTR
--- HAMMARLUND——-H:Q 30---
Orders faken from anghchere
ELECTRON RADIO CO.
Erclusively Custom Built Reeeirers
Apt. 9, 3456==33rd Street Astoria, N. VY,
Phone Astoria 8965
Four Radio Books at
Magazine Prices
See page 1158
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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 wvoltage 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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An eduentional and ontortaining instrument that en-
ables all to see and know life invisible to the n-hd eye.
‘Thrills and fun galorc! Bee hny buu grow to propor-
tiona of great clophanis. Bee plabt asd minerai § Y.s. re-
veal smazing woudcn ia form and color.
like munoeoa:a r physicians, scien nl-. -Ie.

uld easil Y ll 1 for $10 and 320 more. Ad-
Justable leas of 240 pow

Ideal for Students! [
A wonderful help in stadying
selence. botsny, ete.

DEALERS

belore Las l\l:h . wondnlul TEACHERS
aostsument been offered at WRITE
-u: an smezinely low Drice
# .98.  ORDER TODAY! OUR
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Ply b-lne. 132,98 plus bost~ 0
when deliyers,

o
If ¢ satisfied, return in 5
d-y:onnd“your money will be rafund

R. B. SPECIALTY COMPANY
ept. G-360, 220 E. 3rd St., Cincinnati.O.

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 hig 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
voung 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
ckildren to care for, managed to find
spare time to net $150 profit.

Complete Qutfit 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 vour own vicinity and might
just as well have given you a hand-
some profit. Aill around vou are
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tions to magazines and order others.
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Charting the Seas by Radio

(Continued from page 1132)

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
onec 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, iliustrates 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.

Rabio 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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Loftin-White

List Price $40.00

Less Customary Trade Discounts

Here It Is!
The New

Loftin-White

Direct Coupled
245 Amplifier

4

Here is the new and amazing kit put up by
Electrad and licensed by Loftin-\White.
With this kit you can build the new Loftin-
White amplifier,

List Price $35-°°

Less Customary Trade Discounts

g~
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Send your order to us today, as we are
the official headquarters for Loftin-\Vhite
kits.

Royal-Eastern Electrical Supply Co.

16 West 22nd Street
New York City

If ~vou have not reccived our 1930
catalogue, please worite for it

WIRING DIAGRAMS

Package number | supplement to John F. Rider's
“Trouble Shooter’s Manual” is now ready for dis-
tripution. Here is an opportunity to secure wiring
diagrams of the modern screen grid receivers at a ridicu-
lously low price. 115 wiring diagrams, size 814 in. x 11 in.
punched three holes suitable for loose leaf binding. cover-
ing screen grid receivers produced by such manufacturers
as Grebe, Crosley. Stromberg-Carlson, Fada, Stewart-
Warner, Edison, Eveready, Silver-Marshall and others
.+ . Price $2.50 postpaid. . . . Write for list of diagrams
and books.

RADIO TREATISE COMPANY
1440 Broadway New York City
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= Only 8OC While They Last
(And They Won’t Last Long)

ONTAINS 185 au-

thentic recipes which
will make you smack
vour lips and .ong to live
over again the days of
your youth. You will
wish vou 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 te mankind. Many forgotten
gems of purest translucent color are here
restored to the human race. P_erhaps
they may vet 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 Hello, Montreal
Manhattan Harvard Cocktail
Tom Collins Careless Love
Golden Fizz Widow's Kiss
Bacardi Rickey Horse's Neck

The “HOME BARTENDER'S GUIDE”
also contains dozens of fa-
mous old songs that you
will want to gdet right up
and sing loud and long—
especially loud and long
if vou have tried a few
of the recipes. Here vou
will find “Father, Dear
Father. Come Home with
Me Now.” the original
“Frankie and Johnnie”

Dedicated to the sacred memories of bygone days,
when mixing drinks was an exact science and
a man could drown his troubles at any corner.

song, and many

,"—Agij_

others.
And What g |
Illustrations! N

Profusely—Ilavishly
they crowd the
pages. “Evervbody
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 vour
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.”

The Authors

Order vour copy NOW—AND HIDE IT!
Even your best friends will steal it! A_l-
though its publication has been kept in
strictest secrecy, news has leaked out and
ajready terrible erimes have been perpe-
trated to obtain advance
copies. Never has a book
been in such demand!
CET YOUR COPY
WHILE YOU CAN—
AND HIDE IT!

-l———-—_._._-_.__—————.——_l

=] Experimenter Publications, Inc., Dept. 2406 |

g | 381 Fourth Avenue, New York, N. Y. |

tl : Ship me immediately .....
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| GI‘SIDE & SONG BOOK." T enclose 50¢
4| for each copy ordered.
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nh; |

Newsdealer’s or
Rush this Coupon
Back AT ONCE!
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An 80-Meter Installation

(Continned from page 1109)

full on. By listening in on a receiving set,
as mentioned before, you can tell at what
value the microphone gain conirol should

i 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. Tt 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 3-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 hack view of the
receiver, vou can sec the general lavout.
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
S-W Four receiver described in the
August, 1929, Rapre NeEws. 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 330 meters. At the back of
the receiver you can see the audio unit
which is mounted on the hase 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 u 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 shert direct connec-
tions and an all-around ncatness 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 1135)
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An 80-Meter Installation
(Continned from page 1134)

tuner is followed by two stages of trans-
former-coupled audio-frequency amplifi-
cation, in which two —~12A tubes are em-
ploycd 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 buases 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 s, one at a time.
and then when completed should be 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 1o
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 regencration 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
peint. 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 heen picked up on the
receiver. it is merely necessary to flip the
change-over switch from the “receive” to
the “transmit” position.

The parts emploved in this portable
transmitter-receiver are as follows:

Transmitter Parts

1 Set of tuning induetances (See Fig, 11)
I RE.L. r.f. choke coil. L1
l Smertran audio choke. 30 henries, 1.2
,\nurtr.n; lDtlll\C awdio transformier, 1st stage
ty e,

Ferranti transformer, type $57-2, 12
Cdrd\\eil variable condensers, .000453
o &3

Sangamo mica condensers, .00023 mf(l

Sangamo mica condenser, .002 mfd.,

Ward leonard resistor, type No. 50/, 5000
ohms, R1

Yaxley 12 ohm fixed resistor. R2

Elr}:{ctm(l potentiometer, type E, 0-500,000 ohms,

Il

mid.,
C3. C4

1

-

General Radio heavy duty rheostat, 2 ohins, R4

Carborundum resistor. 12,000 ohms. RS

Jewell thermocoupled aunmeter, type No. 68,
0 to 1.5 amperes, A

Jewell d.c. voltmeter, type 88, to 8 volts, V

Yaxley single-circuit plloue Jack, No.

Yaxley Junior jack. No. 706

Federal anti-capacity switch

Benjamin sockets (I No. 9036 and 2 No. 9040)

Four-inch dials

Aduminum panel, 16 by 15 inches

Brass supporting legs, 6% mches long by 3%
inches diameter (\u‘ Tig. 12

Bakelite, 3/16 inches thick for subpanels and
conneetor strips (See Fig. 12)

Eurcka clip for oscillator coil

ft. No. 10 hard copper wire
ground connections)

Hook-up wire, screws, tints amd washers

B bt — e

[

(antenna and

Receiver Parts

Plug-in coils, type 131\—T1, T2
Aero R.F. choke coil. No. 60—R.F.C.
;\l}llgrtrnn audio transformers, type AF.8—T3,

Lo — 19

(8]

Cardwell (.lpEr plate variable condensers, 00015
1

mfd..
00005 mid.—

Pilot mldgct variable condenser,

[

N

Flechtheim by-pass condensers, 1 mid.—C4, C3

Sanganme fixed condenser, 00015 mfd.—Cé

Dejur 3-prong sockets (for coils)

Henjamin sockets (subpavel type No. 9036)

Yaxley 12 ohm resistor—R1

Yaxley 10 ohm fixed resistor—R?2

Yaxley 1 ohm fixed resistor—RJ3

Aerovox 3 megohm resistor and holder—R4

.\em\{()\ 100,000 Mctalohm resistor and mount

-R3

Yaxley filament switch, No. 10

Yaxley single cirenit phone jack

Eby binding posts engraved

Panel ﬂluminum, 15 by 8 by ¥4 inches

Alco shield cans, 7 by 5 by 6 inches, with
exlindrical tops

Brass supporting legs, 314 inches long, 3
inches diameter (for coil socket support)

Brass supporting legs. 14 inch long. 3§ inches
diameter (for shicld can subpanel spacing)

Plywoad haseboard. hook-up wire, screws, nuts
and washers

Audio  channel bakelite subpanel,
strips, cte.

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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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 age. 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.

www americanradiohistorv com

To eliminate “statlc” from motors, street cars,
telephones and electrical appl:ances 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.
IRequires no changes in set. Measures just
314x5%x21,  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

C
CLAROCEPTOR

Manufactured by ADVANCE ELECTRIC Co.
1260 W. Second Street Los Angeles, Cal.
JORBERS AND DEALERS, GET OUR PROPOSITION

Span theWorld with this Set!

A new radio thrill for you! Listen in DIRECT

Berlin, Buenos Aires and
stations throughout the
world via short waves. Enjoy unique foreign
hrograms from strange lands. Your ordinary
receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 30 to
550 meter stations with surprising clarity.
SEND NO MONEY! Just write your name
and address on a postcard and ask us to send
\'nu this wonderful guaranteed short wave =e1.
I*ay postman $6.45 plus a small delivery
charge. Write today!
CHAS, ll()()l)“]\' (o))
4240 Lincoln Ave., Dept. F-30, (‘ll[(' AGO

to London, Paris,
other broadcasting

SUPER-WASP
1| SHORT-WAVE
|| AC & DC RECEIVER

In Kit Form or Completely Constructed.

AUTO-RADIO

Klt« and Sets and Accessories.

1930 CATALOG FREE

Ser Ruilders! Wrile for your eopy.
‘ Complele line of short-wave supnlies,

standard parts aml aceessories.

CHICAGO RADIO APPARATUS CO.
415 S. Dearborn St., Dept, RN
Chicago, II.
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A Complete New
$2 Detective Novel

Only

insc

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 beok-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
elever 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-
euised as Mr. Trevor’s nurse) some-
one tries to poison Lynn’s dog.
Lynn’s beautiful wife, Ivy, doesnt
seem worried about his where-
abouts, but something else is on her
mind. In the garden Tam picks up
an opal lost by lvy the night of
Lyim’s departure. It becomes evi-
dent that Ivy and a voung doctor,
living near by, are in love.
Complete

Enjoy the

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 vet given yourself
the treat of one of these exciting,
tense, baflling COMPLETE DE.
TECTIVE NOVELS—buy the June
issuc today. This one issue con-
tains the complete full book-length
thriller deseribed above—just the
kind of story thousands of people
gladly buy at 32.00 per in book-
stores! And it will cost you—not

$2.00—but only 25¢.

Book-Length  Story of

“THE HOLLOW TREE MYSTERY” in the June—

COMPLETE

TECTIV

' N Mol\GvI\ZiEEL

A S2 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 Jong 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 T 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. e
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.

Teday 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, fraveling 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 1157
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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 hcaring the worthwhile pro-
grams that come just at the time we must
be on our way. But with radio in the
cur 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.

I you will observe the cars parked
along the streets in any city, you will be
surprised to se¢ 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 =ome of this wait-
ing, sitting in a car, with nething to do
but 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 len 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 from page 1114)

At that time we discussed the thing with
Manson E. Wood. 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 and 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 Shori-Wave Supersonic we
found a most happy condition. and that
is the millions of owners with good broad-
cast receivers which would =erve 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 mechanisin 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 from 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.

The
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up-to-the-minute
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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
radio wrinkles, DX hints, data on the new tubes, an-
swers to AC problems, and helpful, money-saving ideas
for the radio service man. 96 illustrated pages. Large

9 by 12-inch size. Beautiful colored cover.
Shipped, prepaid, to your home for onlysoc

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 Qutside 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..................... c

EXPERIMENTER PUBLICATIONS, INc.,
Dept. 2406, 381 Fourth Ave.,, New York, N. Y.

Gentlemen: Please ship me pestpaid the Radie Books 1 have
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150 Radio Hook-Ups
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The Experimenter
(Continued from 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 935 and rise
as high as 135, while the primary volt-
age remains practically within the five
per cent plus and minus of the 1135 volt
mean. There are, at present. several ad-

(Continued on page 1159)
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\Continted from page 1158)

vanced models of broadcast reccivers now
provided with awomatic line voltage
regulators.

Troublesome Voltages

There arve still many beginners in radio,
and also many who are just starting to
change {rom battery 10 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
m A of Fig. 5. The grid of this tube is
of the same potential or clectrical lev:l

Iig. 3

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 (o raise the cathode of the tuhe
in a positive direction.  The cathode in
a.c. fubes takes the place of the filament
return in the old d.c. tube.

It must be remembered that the plate
current passes through the plate 1o the
cathode and then to the ground. but first
it must pass through the resistance R.
It will be necessary to use Ohm's law
in arriving at the correct value of R,
Ii=1.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 lind the product of 004
times 400 is cqual to 1.6 volis,

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-
tiat.  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 voliages are
thus taken from the cathode and, to be
correct, should be mecasured 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 same manner. but in this
case the power tube only has four prongs.
The cathode has been omitted. as the
liliment furnishes the return for the plate
current,  To prevent hum, a
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. 3.

In A of Fig. 3 the action i identical
with the screen grid tube as explained
above, but in €. voltage must he applied
to the grid as the filament return is of
the ground potential.  This does not
nmiean that the filament has any a.c. volt-
age. It merely means that the a.c. volt-
age of 2.3 or 3 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 rexlized hy taking an
eleciric light bulh furnished by 110 volts
a.c. and carryving it up a ladder. Thig
does not change the a.c. voltage. but it
does change its direct position (poten-
tial in respect to the ground).

In order to supply C in Fig. 3 with a
grid Dias 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 accordanee with the a.c. volt-
ages applied to the plate. This d.c. volt-
age. which ts usually in the neighborhood
of 300 volts, passes through the rectifier
svstem of the set and then is placed
across the voltage divider. which does
just as its name implies, it divides the
voltages 10 those required for the proper
operation of the radio receiver.

In D. Fig. 3. A 10 E represents the
voltage divider with various taps at B.
Cand D, I zround and B negative is at
L. 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 he satisfactory
when operated with a power tube as in
B. but will not he satisiactory for C.
Fig. 5. Tt will be necessary. therefore.
to move the ground and B minus to tap
D. allowing the proper amount of resist-
ance hetween this tap and tap E to pro-
vide 43 voltz minus in respect to the
ground.

Tlie July ixsue of
Rapio NEws

will be a special show number

announcing plans of leading

ranufacturers for 1930-1031,

10 ohm |
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Valuable Data Service
with

WESTON Model 547

If you are an owner of the
Model 547 and have failed to
send in your registration card
you are overlooking a valu-
able and perpetual data ser-
vice, which Weston renders
gratis to all purchasers of this
radio set tester.
The Model 547, when supple-
mented by the use of these
instructions, enables the ser-
vice man to check receivers
in accordance with set manu-
facturers’ operating stand-
ards. It makes radio servic-
ing simple, scientific, speedy
and profitable.
Thousands of the Model 547
are now in use, aiding manu-
facturers and dealers to main-
tain the highest standards of
set performance. Worite for
complete descriptive informa-
tion,

For Radio Servire Equipment

Visit Qur Booth at the

R. M. A, Convention, June 2.6

Allantie City, New Jersey

WESTON ELECTRICAL

INSTRUMENT CORPORATION
615 Frelinghuysen Ave.

Newark, N. J.

Reception

AMPERITE automatically
muintains the most eflicient
tube voltage. Improvertone,
seneilivity, volume., For

.}_.a Gibis every \‘uhc.b 81.10 with
3 e . mounting {in U.S.A.). At all
r.-'" - -@— dealers, 4t

/  This symbal PERITE Hon

in a radio L
i diagram 861 BROADWAY, NEW YORK

MEANS == ¢ FREE—"Amperite Tubu
H'_ Chart.”Write Dept. R.N,-6

The New Supersonic
Short-Wave kit Can Be
Had From the IlLargest
Eastern Mail Order House
List Price Your Price
Component Parts  $40.00 24.00
Factory Wired.. $45.00  $§27.00

Write us for prices on Del'orest

Transmitting  Tubes.  National
Automohile  Receiver. and  any
other receiving  or  transmitting

equipment.

H. JAPPE COMPANY

46 Cornhill Boston, Mass.

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

1160

must be included at the above rate.

Read Classified Advertising—It Pays!!

Advertisements in this section twenty-six cents a word for each insertion.
Cash should accompany ali classified advertisements unless
placed by an accredited advertising agency. No advertisements for less than 10 words accepted.
Objectionable or misleading advertisements not accepted.
should reach us not later than Ist of 2nd month preceding issue.

Name and address

Advertisements for these columns

Agents Wanted

Inventions

BIG MONEY AND FAST SALES.
buys Gold Initials for liis auto.
$1.43. Ten orders tlaily casy.
free sample.
urange. N, L.

New kind of Automatic window washer. Sensational
seller.  Agents muke $1.40 Drofit on single sale. 15 to
23 sales per day easy. \Write National Industries, 87 E.
Lake $t.. Dept 856, Chicego. Ill.

Strange Battery Compound cheres instantly. Elim-
inates old mecthod. Gives new life and pep. RBig profits.

Gallon_free. Lizhtaing Co.. St. Paul. Minn.

Guaranteed Genuine Gold Leaf Letters anyone can put
on storc windows. LarCe profits, ehormoui demand. Free

Ev¥ery owner

You charge $1.50; make
Write for particulars and
American Monogram Ca., Dept 133, Kast

sumpies. DMletallic l.ctter (,o». 422 N. Clark, Chicago.
- T
Busmess Opportumhes
WANTED: Men and Young Men that can solder to

make bird cages at home. $36 a dozen. Particulars snd
one sample chart of work that is to be dobe, including
«liagram of blue prlnts $1 (blli). Piease write your
address plainly. J. Dolis. Dept. AGE6, 3115 Madi-
son_8t., Chicago. lll o .

A Splendid Sldc Lme—\\"e Sell Pass Books, check
covers, coin bags. cte.. mainly to Dhanks. They are
centrally located and <o business quickly, Little time is
iost. Our samples arc light, compact. casily cacried.
Sales run Into money, items repeat well, commission is
liberal, and all pald immediately. \Ve also have an
excellent line of advertising novelties for merchants, Our
quality 1s good. the variety exiensive. the styles inter-
estink. Line is blg énough to devote your whole time
if you wish. \We are manufacturers. own our buildings,
been in business fifteen ycars, make thirteen thousand
sales a year, ship to cvery state. You could work wherever
you happen to be. Correspondence tnvited. Contlnental
Bank-Supply Ce.. Mexico, Missouri.

Amateur Cartoonists: Sell your cartoons, new plan,
smith's Nerviee. KX1194. Wenatchee, Wash.

Inventions Commercialized. Patcuted or unpatented.
wrrite. Adam LFisher Mfg. Co.. 278 Enright, St. Louis, Mo.

Free Boek. &tart llttle Mull Order business, Hadwil,
SA-74 Cortlandt Street, N.

Correspondence Courses

Used correspondence school courses sold on repurchase
basis. Also rented and cxchanged. Money-back fuaran=-
tee. Catalof free. (Courses bought.) Lee Mountain.
Pizzal, Alabama.

CORRESPONDENCE COURSES—sold,
changed, Rented. Rarzain Catalogue Free. Hanfiing,
C-749 Broadway. New York.

- x - =z T

Detectives

Bought, Ex-

Detectlves.  \Work home or trarel.
nacessary,  Particulars  free.
"190 Broadway. N. Y

Experience tn-
\rite George Wagner,

e T~

For Inventors

INVENTIONS WANTED—Patented. Unpatented, It
you have an idea for sale wrlte, Hartley, Hox 928,
Banzor Maine.

o

Miscellaneous

Inventions Commercialized. I’atented or unpatented.
Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis. Mo.

Patent Attorneys

PATENTS—Write for Free Instructions.
ing or Model for Examination. Miiler & Miller, Res-
istere. Patent Attorneys (former Patent Office Ex-
aminers), 262 MeGlll Bullding, Washington, D. €.

Edward Gottlieb, Patent Attorney, 5 Beekman Street,
New York. INVENTIONS patented; confidential advico,
inventions developed—representatise for Blair Tool and
Machine Corp; tradetnarks registered.

PATENTS=—Send for form ''Evidence of Conception® to
be signed and witnessed. Form, fee schedule. Information
free. Lancaster. Allwine and Rommel, Registered Patent
Attorness in United States and Canada, 269 Ouray Build-
ing, Washington, D. C

Patents—Advice and booklet free. Highest references.
Best rezults, Promptness assured. Watson E. Coleman,
Patent Lawyer. 724 9th Street, Washington, D. C.

Inventors—=&hould write for our Guide Book, “How to
Obtain & Patent.,”” and Record of Invention Blank, sent
Free. Send model or sketch of inventions for our inspec-
tion and instructions free. _Radio, Eleetrieal Chemieal,
Mechanleal and Trademack Experts. s Reasonable.
Victor J. Evans & Co., 922 Ninth, “ashlnglon. D C

Send Draw-

Patents

Iaventions Commercialized.

Patentcd or unpatented,
“ rlte. Adam Fisher Mfg. Co.,

278 Enrizht, St. Louis, Mo.

Pr inting, Engraving, Multigraphing

Mulitigraphing, two dollars thousand. Miscellaneous
Trinting. Maver Ray Corporation, Monmouth, Iiinois.

Radio -

Wanted: Meh to work with National Radio Service
organization. No selling scheme. Radie Doctors. Ine.,
Dept. N, Lissex St., Salem. Mass.

Songwriters

Songwriters—substantial Adsance royalties are paid on
publisher’s acceptance. New booklet ''Song requlrements
of Tazlking Plctures’ sent free. Newcomer Assoclates,
793 Karl Bidz.. New York.

Song Poem Writers: “‘Real”’
D191, 2104N, Rardoos, Crhiagoa

WRITE WORDS, MUSIc or complete iongi tor real
profit.  \We publish meritorious 30ngs at our own expense.
Don't send manuseripts until You inform us what Sou
write; rul chance for genuine ability. Enclose return

Proposition.  Hibbeler,

Inventions Commercialized. Tatented of unpateated.
Write, Adam Fisher Mfg. Co.. 278 Enright, St. Louis, Mo.
cc— = o

Help Wanted and Instruction

: quick attention. Kendis Musie Corp. 145 West
45th SlreeL (Dept. 308); N. Y. city.

Telegraphy -

Learn Morse and wireless telegraphy. Big salaries.

Detectives—Earn Big Money. Experi

ence
rlte Anmerican  Detective System, 2190K andna)‘.
X.

ixpenses low, can earn part.
Catllog {ree. Dodze s Institute, Cour Street, Valparaiso,

Indiana.

BEWARE OF THE SMALL RUPTURE

That “Deesn’t
Bother Much”

N Ohio Scientist has developed an

amazing new feather-light device
that positively !ooLx, rupture, yet lies
soft as a bahy's velvet palm! Remonlds itself
with every movement! Breathes in air to the rup-
tnre throngh mnntleas tiny pores — lets healing
bload ciremlate! Cruel trusses can now be thrown
away'! The little ‘‘Millionajr,” ncnmlly so light
ft floats. lets trnss victim ‘‘live_again’ ; to cough,
sneeze, he active once more. Yon can’'t imagine
the relief and comfort! Youn must see this new
way to end truss torture.

FREE Samples—and 10 Days’ Trial

The inventor is nnw giving away 50.000 free
stmples of his amnazing Airtex, He is also offering
his Efficiency Model on 10 Dayx' Trial By Actual
Wear. Send name and address without obligation.
Act now for rupture relief. New Science Institute,
1473 Clay 8t., Stenbenville. Ohiw.

[0lds Rupture!

NEW YORK'S NEW HOTEL
LINCOLN

Where modern scientific planning
and management make possible
rates surprisingly moderate. 1400
Rooms, each with bath and shower.

For For
$3"5 Cne $4'7 Two
Telephone Lackawanna 1400

Eighth Ave., 44th, 45th Sts.
Times Square - NEW YORK
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Musical Tones
(Continued from page 1098)

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 Rapio
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
(Countinued 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%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 Department

(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 cach 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 0-3-250 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 milliammeler in series
with four resistance values of 50.000
ohms, 200.000 ohms, 250,000 ochms and
500,000 ohms. all connecied in series.
Again the original scale is removed. and
a hand-drawn scale of 0-30-250-500-1,000
volts is substituted. Both methods are
cqually 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 {or 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.
voltineter 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 O-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 arrange-
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—onc 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, conncct 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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njoy SHORT WAVE
reception on your radio.

“THE SUBMARINER”

Ve rece| hlan Is:cnilll parts of the world is now possibie

mth f.ha SUB

to { special short wave reeciver when t.ha SUB-
\lARINER will bring in reception at a feaction of the
Fluge in on your preum broadcast 1 Vl:rmer wmnl
de\ ice with a ratio of 64 to L makes tuning exceptionally ou

u to pick up stations olherwise imnpomsibls to

‘Tho SUBMARINER made since 1030 i completely shio
a guuality produet theoughout.

1 DC, ﬁxo«l wnv- band 19-50 meters;
re $22.50. The "J™
nl. gives five times

orices as follows:
260, Inierchangenbls coil,
13-145 mmrl. 27 50. ln ardering ¢lv0 model of set and numbers
it. Five-prong tubo for AC receivers recommended
{or shart vmvan. $2.80. i ¥ C.o.p. it
be sont pre| on receipt of price, or
3100 amm .nl" order.  Foteign orders, add 600

-M-P MANUFACTURING CO., INC.
3416 Fond du Lac Ave. Milwaukee, Wis., U.S.A_

lusivo o "Bubmarinor’ nol\iml

“Dependable ‘B’ Battery Power”

For long and short wave receivers.
reasonable. Also  “B"™ batteries operating
from 32 to 110 volt D. C. farm lighting systems.

Prices

Write for our frec interesting booklet.
Seo Jay Battery Co. 911 Brook Ave., N

A

Service Men—

Set Builders—
Dealers

We have a very interesting proposition for
you about the

BRrROWNING-DRAKE
screen-grid RADIO

Browning-Drakes
radio men. More Browning-Drake Kkits wete
than any other make.

N

ELECTRIFY YOUR (7R3
RADIO FOR ONL) 'O

d yourpresent good
can eleetri g t for only S‘G 85, And banish thz annoyance und
expense of buying new ‘B ‘batteriea?
il Over 150,000 Townsend

“BPower Units In Use

Hooked up in a few mioutes. Use
same tubes—no changes. You'll be
amazed ut the improvement in re-

alwayz appeéaled to technlcal
sold

Send for this new proposition

Browning-Drake Corporation
232 Calvary St., Waltham, Mass.

nsme lnd lddress today lor lull
tails, proof and Free Trial Offe

TOWNSEND LABORATORIES

Chicago, Illinoils

RADIO BARGAINS

7 tube A. C. setS ...covvuircuinsiosianisaiaores $26.50
B Elimlnator, Bone Dry w:lh "80 tube. 130 volts

will operate up to ten tube set. fully guaranteed. 6.75
A B C power packs ..........cceiuncininanranas 8.75
Power and Filament transformers .......c.covavoe 4.00

Tubes: UX type. 30-day_replacement guarantee, No. I10.
$2.25; No. 250, $2.35; No. 281, $1.85; No. 245, $1.25:
No. 224, $1.65: No. 227, 75¢; No. 226, 65¢: No. 171, 75e.

Audio transformers. 75¢. Variable condensers, 50c.
CHAS. HOODWIN CO.
4240 Lincoln Ave. Dept. F-3 Chieago. (11.

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-
isties. Still further proof of

Triad Quality!
M

The Triad line includes Types

T-27 T-45 T-81
T-71 T-t2 T-10
T-80 T-26 T-24-AC
T-01A T-71A T-12-A
T-30 T.22-RF

Also. types T-PEC photo electric
eell. and T-TEL for television use.

Trind Rudio Tubes are manufae-
turedd under R, C. \., General
Electric, and “c«tinglmuw Klec-
tric patents,

TRIAD MFG. CO.

Pawtucket, R. 1.
TRIA

RADRO TUBES
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NEW

\SMARC,

HOTEL

MODERN hotel where the

hospitality of yesterday

is enhanced by the cheering
lnxuries of today.

Light, airv rooms—beauti-
fully furnished and provid-
ing home-like comfort.

Famous for good food.

Rooms 82.50 up
With Bath $3.50 up.

Write for booklet A-3

with downtown map.

RANDOLPH AT LA SALLE

CHICAGO|

SUCCESS LAW

THROUGH

“I find that nearly all positions commanding a salary
of $10,000.00 & year or more are filled by men who
have studied law,” writes a prominent Eastern manu-
facturer. Whether you ever intend to practice law or
not, spend your spare time at home training your mind
to deal with probiems from the sound, practical stand-
pointof the trained attorney. The lawycr is aleader of
men—in and out of business. Standard Oil of N. J..

Packard Motor Co., Mntual Life Ins. Co., hundreds
of corporationsare headed by legally trained men. Law
is the basis of all business—Ilarge or small. A full law
course leading to the degree of LL. 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 Iow—terms easy. Write
today for our iree but valuable hooks “Law Guide”

and “Evidence.”” Act Now.

LaSalle Exteasion University, Dept. 694.L, Chicago, lll,

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.

An 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 dmmanc 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.

t “How fo JMake 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 8. Gor-
don Tavlor, is this month's offering
on Home Improvement. It deals

* with paints and decorations for your
home.
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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
scries-parallel connection. is thrown in
position where the filament voltmeter in-
dicates correct polarity, all the switches
on the a.c. filiment 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 onc 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-
Jarly 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,
cach 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 amplitier plate and
grid circuits are filtered. Rather high re-
sistances are encountered in the grid lead,
generally on the order of 20,000 1o 30,000
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
rlate voltage and plate current meters, so
whenever *nere 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-
cient 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 0-130
volts in 5-volt divisions. Only the am-
meter portion of this meter was used, and l
it was found extremely handy in thtmg
chargers from the trickle to the large 5- 1
ampere type.

The a.c. milliammeter is a Jewel 0-30
mil, shunted to 5 amperes. Attention
must be drawn to the fact that the 0-30
scale division will not apply to the 3-
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

Weston 0-1 milliammeter

Jewell 0-1 milliammeters

Jewell 0-10 milliammeter l

Weston a.c. voltmeter, 0-4-8-130

Weston d.c. voltmeter. 0-7

Jewell a.c. milliammeter, 0-30

Jewell a.c. voltmeter. 0-15

Weslon volt-ammeter; amps 0-3, volts ]
0-15-130

Yaxley filament switches

Yaxley d.p.d.t. switches I

Yaxley d.p.s.t. switch

Yaxley a.c. switch

G. R. a.c. filament rheostat

UX socket

UY socket '

switch point contacts

Yaxley pup jacks

Universal clarostat l

4¥2-volt C battery

G. R. ﬁlamcnt transformer, volts 1.5,
25.5. 75

single- c1rcu1t closing jack

single-circuit open jack

Electrad resistances, 10.000 ohms

Electrad resistance, 90,000 ohms

Electrad resistance, 50,000 chms

Electrad resistance, 200,000 chms 1

Electrad resistance, 500,000 ohms

Electrad resistance, 250,000 ohms

rotary switch, two contacts (has to be
made up) |

phone plug

50-mil shunt (has to be made up)

100-mil shunt (has to be made up)

grid-bias push-button switches, to be l
made from jacks

8-conductor cable, about 7 fect

5-preng tube base

4-prong tube base

5-prong top of Benjamin socket for |
adapter

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.
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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 RADIO
NOISES AND THEIR CURE shows
low to climinate static caused by oil
burners, clectric refrigerators, soda
fountains, sign flashers, etc. Order
your copy today.

25c¢

FOREIGN 35¢

T Re—

RADIO NOISES

ARD THEIR

CURE

What Leaders Say

Bernard H. Linden.
Radio U,

Supervisor of
S. Decpartment of Com-
merce: “The bLooklet is much appre-
ciated.” 0O. R. Coblentz, Steimte:
“Thjs is a splendid bocklet and the
work i1 is doing is of the most con-
structive nature.”

Send Money Order or Postage Stamps
t

NEWARK ELECTRIC COMPANY

226 W. Madison St.
CHICAGO, ILL.

- Ly
:ﬂ e
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NEW AUTOMATIC
MOTOR CAR RADIO

The result of over two years of labor-
atory work!

A super-sensitive receiver emp10)mg
4 tuncd stages, power detector, 2 audio
stages. including power tube.

Most amazing pcrformancc—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 he mnounted either be-
hind mstrument panel or under hood
with controls through to pancl
Installation extremnely simple.
Available in cither kit form or com-

plete with battery container, speaker,

remnote control, tubes, and batteries.
S D
[ |
AUTOMATIC RADIO MFG. CO. 1
112 Canal St., Boston, Mass. 1
Gentlemen: [l
I'lease  send me full parliculars about Your mnew g
Automatic Motor Car Radie. 1
31 T U500 0000000090 8086050 8800860080066 65005308660 :
AQArESS .1 avver ciraeeiarnsironns ararescnnne o0Eanaa
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A Book that Will Help
You Earn More!

Compilad by the
T F-ruutl "“.” "F

RADIO!

Ravio News ror JuxEe, 1930

A NEW
RADIO
TROUBLE

FINDER

and SERVICE MANUAL

Only 500__ While They Last—soc Only

AVE vou 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 heen distorted or imperfect just
when vou wanted to hear every delicate inflection of
tone distinetly?  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 espectally pre-
pared thi= 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 hig volume will help yon
earn its weight in gold!

Charts and Diagrams Show You How
In the fastest form of reading—simple words, easy-to-
understand pictures. and charts and diagrams—vou
learn at once what to do when tubes do not light:
when tubes light and vou get no reception: when
reception is wcak. What to (]0 to correct

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 Profes.

sional—Laboratory Apparatus for the Serviceman.

HOME-MADE TEST SET—Ohm’s

Ammeters, ete.

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. Svsiem. Lack of Sensitivity,
Audio Amplifiers, ete.—~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.
SPECIAL RECEIVERS—The D1.C. Set, Special

Law—Veltmelers—

various types of distortion; to prevent
power device from overheating; 1o loeal-
ize and eliminate noises, etc., etc.

After you have read this NEW “RADIO
TROUBLE FINDER & SERVICE ALY

y====='Mail Coupon TODAY !:-u..-
RADIO NEWS, Dept. 2406-G

FREE

You may secure the

‘*‘RADIO
TROUBLE FINDER
& SERVICE MANU-
without
with a subscription
to RADIO NEWS.
See coupon below.

Battery Problem, Airplane Receiver, Aute Radio,
Motorboat Radio, etec.. etc.

A Profitable Radio
Repair Business

With the practical knowledge gained from this
remarkable volume, vou will he able to make
marked improvements in all types of sels, and you
will be a Godsend to your friends when their sets

cost

381 Fourth Avenue, New York, N. Y.
Gentlemen 1 enclose 50¢ (in stamps, coin or money

D order) in full payment for the NEW “RADIO TROUBLE
FINDER & SERVICE MANUAL,” which it is understood
will be shipped to me by return mail.

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 I enclose (regular
newsstand price $2.75)

Name
Address
City and State ......... ...ttt ieiiirnrivnnennaneenann

Are you s Servieeman )7 Engineer (3?7 Beater (37 Experimenter O7
Present subscriptions will be extended from expiration.

AL L LR LT L T

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 $3.00 an hour.

Large size, 9 by 12 inches. 96 pages. Beautiful colored
covers. Contents equivalent to an eordinary 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 ItfromYour Newsdealer
or Mail Coupon NOW!

www americanradiohistorv com
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5 The 8-M 770 “Playfellow™ and the 870"
| Automotive Type Magnetic Speaker will
be extensively advernsed (hrom.hout the:
summer. Installarion of this ru.u\ er and
speaker, together with necessary “B” hm‘
teries, will be a veritable *gold mine” to
mglmtmhn ins éverywhere. Getan SM
“Plavfellow” into your own car at the
t possible moment—anu be ready
with your pencil and your order book g
you want to make some fast moncy:. The
summor of 1930 is yoing 10 be the polden
| era of radio in the motor car: Send the
cotfron dt once.

You'll wantin 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 distunce 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 « standard driom 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 summwer-cottage dancing-party, And there won’t be any service
station at vour fishing camp. All tubes in the “Playfellow’” are in-
stantly accessible without tools.

You’ll want a radio vou can rely upon when you're a hundred miles
from a town. Silver-Marshall’s unequalled reputation for radio
reliability must be preserved in che automobile—hence the simplicity,
solidity, and precision workmanship of the “Playfellow.”

You'll want, for the moonlight drive, reception free from strays.
The finished auccuracy of S-M workmanship, and skillful suppression
of ignition noises by 5-M Service Station installation, will give that
quict reception as nothing else can.

You'll want volume enough to reach up and down the beach—
enouph for unrestrained gaiety at the cottage party. S-M uses a 71A
owtput tube and provides plenty of gain to utilize fully its high outpra
capacity.

Decidedly, vou’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-fumoies 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
« Silver-Muarshall receiver anychere stamps its owner as being

New Short-Wave ‘‘Bearcat”’
Northing like the new SM 737 Short\Wave Ser

has ever been seen. All-ac. o
in parver sieppply—oneal
gung condenser—sereen
screen-grid tiches ...

without tubes, S139.60—subject ta usual trade
discount. Get your order in now to your jobber!

SILVER-
MARSHALL

Inc.
6405 West 65th Street
Chicago, U. S. A,

opceation, with beilt-

I tuning, with o real
wirth 2—"2¢
Other rubes required: 1—27,
cabinet

ik cireuir

1—'80. List price, complere in

The S-M 770 “Plavfellow’ is compact—127
long, 7V high, 6147 decp. It is readily hung
from brackets provided, attached to the car
bulkhead under the cowl to the right of
driver's seat. Standard S-M 810 illuminated
deum diad and knob are plainly visible and
accessible. cither to driver or to his com-
panion. No cutting of cowl-dash or instru-
ment board is required. Radio can be re-
moved from car when trading in the latter
without leaving any visible nuetilation.

Circuit includes three '24 screen-grid
tubes (screen-grid power detection), "12A
firstsaudio tube, and a second stage using
*71A autput tube. List price, complete with-
ottt tubes or spraker, $79.50. All component
parts are standard; total price of puarts will
he announced shortly.

S-M 870 Automotive Type Magnetie
Speaker—9%’ square and 415" deep—
capable of taking without Jistortion che
maximum output of a 71A tube, lisc
price $15.00.

All prices are list-—subject to usual trade
Jiscount.

If vouw desive professional service to install
the Sitver-Marshall “Plavfellow’ in ~vower
car, usk us for the name of the ncurest
Authorized S-M Sevvice Station, There are
over 4000 of these Service Staiions in the
United States and Canada; they are ready
to serve you in exact accordance awith tech-
nicul instructions wwhich thev receive direct
from the S-M [uborwtorivs. Write us for the
name of the Service Stution nearest you.
If you build professionally, und do not
have «s yet the S-M Service Station fran.
chise, ask wus about it?)

T — —— = vy e N R e S
Silver-Marshall, Inc.
6405 West 65th St., Chicago, U. S. A,

.Send vaur iatest eatalog with sample copy of the

RADIOBUILDER.

It’s Here—And Going Big!
The New S-M “Playfellow”’
for Motor Car or Boat

-_J

<. 2e enclosed; send Danr Sheet No. 22 on 770 I

“Playfellow” and Insmllation.
New 737 Short-Wave Benrcar.

H T+ 1 P
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Here are a few examiples

of the kind of money
Itrain “my boys "to make

Started with $5. Now has

Own Business
“Can't tell you the feeling
of independence N.R.1. has
giverr me. [ started in
Radio with $5, purchased a
few mecessary tools, cireu-
lated the husiness cards you
guve me and business picked
up to the point where my
spare time earnings were
my largest income. Now I am in busi-
ness tor myself. I have made a very
profitable living in work that is play.”
Howarp Houstox,
512 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 sules, service and
repairs. I owe this extra
money to vear help and
interest. Thauks for the
interest shown me during
the time 1 studied and since graduation.”
Cuanries W, Livsey,
537 Flati 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
a % 7 were $2332.16—for Oc-
N~ tober, $2887.77 and for
) PR A e
— rer, $2176.32. My gross
e receipts for the two and
one-half months 1 have
been in business have been $7396.25. 1If [
can net about 209% this will mean a
protit of about $1500 to me.”
Jonx F. Kirxg,
1514 No. Main St., Spencer, lowa.

My Free book gives you many more
letters of N. R. I. men who are mak-
ing good in spare time or full time
husinesses of their own

Rear viewr of 5-
tube Screen Grid
Turned fadio
frequency sel —
onlv one of the
many eireuils
rou can build
with mv parfs.

e

My course is not all theory.

T ARy

The world-wide use of receiving sets for home
entertainment, and the lack of well trained
men to sell, install and service them have
openerl 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
chunee at the key jobs—and are now the §5,000
$10,000 and $15,000 & 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 iuformation
on these openings. It's FREE.

Somany opportunities many make §§
to $30 a week extra while Iearning

Muany of the ten million sets now in use are only
23%0 Lo 4095 efficient. 'The day you enroll 1
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 whiie tuk-
ing my course. G. W. Puge, 107 Ruleigh
Apts.. Nushville, 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

Broadeasting stutions use engineers, operators.
station managers, and pay $1,800 to $5,000 a
yvenr. Radio manufacturers continually needl
testers, inspectors, foremen. engineers, service
men, and buyers for jobs paying up to 135,000
u year. Shipping companies use hundreds of
operators, give them world-wide travel at prac-
tically no expense and pay $85 to $200 u

You'll get practical Radio Experience
with my new 8 Outfits of Parts that ']l
give you fox a Home Experimental Laboratory!

You use the 8

bhow to staxt a
spare time ox full time

Radio Business
of Your Own

on €XINI Wl[ you
can make IIIIIIL’ I"”’ ”iﬂq

J.E. SMITH, President

National Radio Institute

will show You tco

ok

J. E. Smith, Pres.,
National Radio Institute

month. Radio dealers and jobbers are cou-
tinually on the lookout for good serviee meun,
salesmen, buyers, manngers, and pay $30 to
$100 a week. Tulking Movies p:ay as much as
$75 to 8200 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
in your spare time
Hold your job umntil you are ready for another. Give
me only part of your spare time. You don’t have to
be a high school or coliege graduate. 1lundreds bave
won higger suceess. _J, A. Vaughn jumped from $33
10 §100 a week. To. k. Winborne seldom makes
under 3100 i week now, The National Radio Eusti~
tute is the Pioneer and Worlld's Largest organization
devoted exclusively to training men aml yonng men,
by correspondeuce or good jobs in the Radio industry.

You Must Be Satisfled

T will zive you an agreement to refund every penny
of your money if you gare not satishied with my
lessons and Instruction Service when you complet:
my course.  Ami 'l not only give you thorongh
iraining in Radio principles, praciical experience in
lnilding and_servicing sels, but also train yor in
Talking Movies, give you home experiments in Tele-
vision. cover thoroughly the latest features in sets
such as A. C. aud Screen Grid.

My t4-Page Book Gives the Facts

Clip aqd mnil_ the coupon now for **Rich Re-
wards in  Radio.”” 1t

points out the money-

making apportunities d

the growth of Radio
has made for you. It
tells of 1the epporinni-
lies for a spare time or
full time Radio busi-
ness of your own, the
speecial training I give
you that has made
hundreds of other men
saccessful; und also ex-
plains the many fine
jobsfor which my eourse
trains you. Seod the
coupon to me taday.
You won't be obliguted
it the least.

my new book
It points out!
what Radio

Dept. OFSS.

Washington, D. C.

Outfits I'll give vou, in working out the
principles, diagrams and ecircuits used in
modern sets and taught in my lesson books.
This 50-30 method of home training makes
learning easy, fuscinating, interesting. You
zet as much practical experience in u 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
wilh these parts. You experiment with aml

build the fundameutal cirenits used in

THIS COUPON 1S GOOD
FOR ONE FREE COPY OF
MY NEwW BOO

J. E. Ssrrn, President,
National Radio Institute, Dept. OFSS, l
Washington, 1). C.
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such sels as Crosley, Alwater-Kent, Ever-
1

]

L]

t

v

[}

1

1

'

eady, Majestic, Zenith. and mauy others
sold today. You learn how these cir-
cuits work, why they work, how they
should work, how to make them work
when they are out of order.

athefatsonmy Cjfcine Enplogment o al rachates

Dear Mz, Surru:—Send me your hook. T
want to see what Radio offers. | understand
this request does not obligate me and that no
agent will call.
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