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UNIFORMITY

HETHER in cartons or carloads, you will find TRIAD

quality absolutely uniform! UNIFORM because the
complete materials for TRIAD Tubes (except glass and base)
are made right in the TRIAD plant; UNIFORM because the
manufacturing process, from first to last, is personally super-
vised by world-famous radio engineers; UNIFORM because
TRIAD Tubes are subjected to nine exhaustive tests for vital
characteristics before cver reaching the packing department
—and even there they are sorted tor uniformity and again
inspected befcre shipment! Even the testing machines them-
selves are made by the TRIAD Company, and are built to
the U. S. Bureau of Standard Specifications. TRIAD Tubes
are “honor-built” -— throughout! That is why TRIAD alone
can insure every tube for six months’ perfect service—and it
is exactly the reason why you can win (as thousands of other’
dealers are now doing) far greater tube sales and profits
with TRIAD than you have ever enjoyed before!

Call-your jobber or write us direct for
complete TRIAD dealer information.

TRIAD MANUFACTURING COMPANY, .Inc. ) .
Triad Building — Blackstone, Middle and Fountain Sts. Ahove is shown TRIAD

PAWTUCKET, R. L T-24 — Screen Grid Tube
for AC use.

Tune in on the “Triadors™ {
every Friday evening

a 8 to 8.30 Eastern Daylight
INSURED Time — on WJZ and as-
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Fach of these plans, developed by the Radio Training
Association of America, is a big money-maker. Set owners everywhere
want to get rid of statie, to have their sets operate from the electric light
socket, the tone improved, and the volume increased, and transformed
into single-dial controls. Phonograph owners want their machines
clectrified and radiofied. If you learn to render these services, you can
easily make $3.00 an hour for your spare time, to say nothing of the
money you can make installing, servicing, repairing, building radio sets,
and selling supplies.

Over $600,000,000 is being spent yearly for sets, supplies, service. You
can get your share of this business and, at the same time, fit your-
self for the big-pay opportunities in Radio by joining the Association,

Join the
adico Training Association
of America

A membership in the Association offers you
the easiest way into Radio. It will enable

A membership need not cost you a cent!
The Association will give you a com-

you to earn $3.00 an hour upwards in your
spare time—train you to install, repair
and build all kinds of sets—start you in
business without capital or finance an in-
vention—train you for the $3,000 to $10,000
big-pay radio positions — help secure a
better position at bigger pay for you.

prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn,
Our cooperative plan will make it possi-
ble for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first,

Earned $500.00 Spare Time
Frank J. Deutsch, Penn.: “I have made
over $500 out of Radio tn my spare time.”’

Radio Engineer En One Year
Claude De Grave, Canada: ‘I knew
nothing about Radic when I joined a
year ago. I am now a member of a
very exclusive ovganization of Radio
Engineers, and my income is 225%
greater than it was.”

Doubles Income En & Months
W. E. Thon, Chicago: ‘“Six months after I
enrolled I secured the managership of
large RadioStoreand doubled myincome.’’
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> Pl Dept. RN-9, 4513 Ravenswood Ave., Chicago, iil.
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No-Cost Membership Plan | Centlemen: Ploase sond me by return el fll dtats
To a limited number of ambitious men, we will give Special Memberships that B of your Svecial Membership Plan, and also copy of

. : dio Handbook,
may not—need not—cost you a cent. To secure one, write today. We will send 8 7°°F Radio Handboo
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you z_ietails and also our Radio Handbook filled with dollars-and-cents radio ]
ideas.. It will open your eves to the money-making possibilities of Radio. g Name
¥
a a..a - - - Addr
Radm Trammg Assocnatnon of &mernca g
4513 Ravenswood Ave., Dept. RN-9, Chicago, 111. 8 cw__ . ... State.__.___________
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Not by Correspondence
All PRACTICAL Workat

LEARN TOEARNS50t0$125a Week

Your future lies in the Electrical Field. The opportunities are limitless. This industry is grow-
ing faster than any other and attracting BILLIONS of capital. Get your share. The demand
for trained men was never so urgent and the pay was never so large. Act—ACT NOW. Make
a start in this wonderful calling.
Hundreds of our graduates are making big money as Power Plant Operators, Electrical Engineers, Telephone
Men, Superintendents, Electro Auto Engineers, etc. Hundreds of others are in the electrical contracting business
for themselves and making $3,000 a year and up. I want you to drop your present line and come to Coyne
+? now and let us prepare you for the big opportunities. Spend the next three months in Chicago, the great electrical
center of the world. Students taken on frequent inspection trips to the world’s greatest electrical plants.

COME WITH USFOR 90 DAYS!

1 offer you EXCLUSIVE advantages here. Massive electrical apparatus isx_ reserved for your special use. You learn quickly becauge individuall
instruction with instructors to help you—on our immense and modern equipment of dynamos, switchboards, generators, ete. When you graduate

you KNOW your business, for you have DONE everything in a practical way.
EARN WHILE YOU LEARN AVIATION ELECTRICITY *

Don’t wait to save a lot of money. OQur employment department places
students in spare time jobs to earn a good part of their living expenses.
Hundreds of our students have worked their way through, you can do
the same. Then after you graduate my employment department will give
vou lifetime employment service. Make up your mind right now-—send
the coupon this very minute for our big free catalog and full information.

You Don’t Need Experience or Advanced Education

You don’t need a high schoo! education or one bit of electrical experience.
No book studying or classes here. We tell you how to'do a thing, then
we show you how to do it and then you do the work yourself. That's
why you learn quickly and thoroughly.

COY NE FLECTRICIL DCHOOL

500 S. Paulina Street, Dept. 69-02, Chicago, Il1.

MAIL THIS COUPON NOW! | /w

Automobile and Radio Courses Included Now ¢

Right now I'm ineluding all three of these courses, with my P
regular electrical course. This is the greatest offer ever &
made by Coyne and will only be offered for a short time.

GET THE FACTS o mStows

Coyne is yourone great chance to get into electric- " c o Y N E
ity. Every obstacle is removed. My school is P Electrical School
30 years old. Coyne training is tested—pr_oven ¢ S00S.Paulina St
beyond all doubt—endorsed by many leading Dopt. 69.02
electrical concerns. ) CHICAGO, ILLINOIS

You can find out everything absolutely ¢ p..r gir:—Please send me ab-

solutely Free your big new book
and full particulars of your spe-
P ciul offer and three courses FREE.

Free. Simply mail the coupon and let ¢
me send you my big free book.

Mail the coupon

So act at once.
today.

Address. . ....ciiiiiiiiacacinnaansanis

wanasesaan

SUEEE. overesnnemnanrananaaaaoanostans icmm—
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The antenna system of station S5SW, at
Chelmsford, the short-wave station of the
British Broadcasting Corporation. ‘The
operating wave-lengths are 24 and 53 meters.
It is through this station that the National

L B e e e b

e o R e P .

Broadcasting Company plans to pick up and
re-broadcast British programs; having al-
ready staged a successful demonstration in
connection with Thanksgiving services for
King George’s recovery, early in July.
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’fe’s the
PROOF

$375 One Month in
Spare Time
‘““Recently 1 made
$375 in one month in
my spare time install-
ing, servicing, selling
Radio Sets.”
Earle Cummings,
18 Webster St.,
Haverhill, Mass,

Jumped from $35
to $100 a Week

“Last weck I had the
pleasure oi carning $110
servicing  and  selling
Radio sets, I have made
as high as $241 in two
weeks. . Before entering
Radio I was making $35
a week. It is certainly
great sport to do this
kind of work.”

J. A. Vaughn,
4202 Arsenal St.,
St. Louis, Mo.

$450 a Month
“I work in what I be-
lieve to be the largest
and best cquipped Ra-
dio shop in the South-
west and also operate
KGFI. 1 am averaging
$450 a month.”
Frank M. Jones,
922 Guadalupe St.,
San Angelo, Tex.

IF you arc earning a penny less than $50 a wecek,
send for my book of information on the opportuni-
ties in Radio. It's FREE. Clip the coupon NOW. A
flood of gold is pouring into this new business, cre-
ating hundreds of big pay jobs. Why go along at $25,
$30 or $45 a week when the good jobs in Radio pay
$50, $75, and up to $250 a week. My book, “Rich Re-
wards in Radio,” gives full information on these big
jobs and explains how you can quickly become a Radio
Expert through my easy, practical, home-study training.

Salaries of $50 to $250 a Week
Not Unusual

Get into this live-wire profession of quick success. Radio needs
trained men. The amazing growth of the Radio business has
astounded the world. In a few shogt years three hundred thou-
sand jobs have been created. And the biggest growth of Radio
is still to come. Ttat’s why salaries of $50 to $250 a week are
not unusual. Radio simply hasn’t got necarly the number of
thoroughly trained men it needs. Study Radio and after only a
short time land yourself a REAL job with a REAL future.

You Can Learn Quickly and Easily
in Spare Time

Hundreds of N, R I. trained men are today making big money
—holding down hig jobs——in the Radio field. Men just like
you—their only advantage is training. You, too, can become a
Radio Expert just as they did by our new practical methods.
Qur tested, clear training, makes it easy for you to learn. You
can stay home, hold your job. and learn quickly in your spare

time. Lack of education or experience are no drawbacks. You
can read and write. That’s enough.
Many Earn $15, $20, $30 Weekly
on the Side While Learning
My Radio course is the famous course ‘‘that pays for itself.”” 1 teach

vou to bewin makiug money almost the day you enrell. My new prac-
tical method makes this possible. I give you SIX BIG OUTFITS of
Radio parts with my course. You are taught to. build practically every
type of receiving set known, M. E. Sullivan, 412 73rd Strcet, Brooklyn,
N. Y., writes, ‘T made $720 while studying.” Earle Cummings, 18
Webster Street, Haverhill, Mass.: T made $375 in one month.” G. W.
Page, 1807 2ist Ave.., Nashville, Tenn.: I picked up $935 in my spare
time while studying.'””

Your Money Back If Not Satisfied

“T'1l give you just the training you need to get into the Radio business.
My course fits you for all lines—manufacturing, selling, servicing scts,
in  business for yourself, operating on bourd ship or in a broadcasting
station—and many others. I back up my training with a signed agrec-
ment to refund cvery penny of your money if, after completion, you are
not satisfied with the course I give you.

Act Now—64-Page
Book is FREE

Send for this book of Radio informa-
tion. It won’t cost you a peony. It
has put hundreds of fellows on the
road to bigger pay and suceess. Get
it. Investigate. See what Radio has
to offer you, and how my Employment
Department helps you get into Radio
after you graduate. Clip or tear out
the coupon and mail it RIGHT NOW.

J. E. SMITH, President
Dept. 9WT

National Radio Institute
Washington, D, C.

www americanradiohistorv com
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You can build
100 circuits with

3. E. SMIT
Dept. 9WT

ing with s
and that th

Name . ...

City

30f the 100you

abouf Fhis
practical way

Washington, D

Dear Mr. Smith: Xindly send me your bi “Ri
T : Kindl g book, ‘‘Rich

Rewards in Rudip,” eiving information on the bif-money

onpertun in Radio and your practical method of teach-

H, President
D Natgmal Radio Institute

x bir Qutfits. T understand this book is free,
is places me under no obligation whatever.
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I the millions who listen to broadcast pro-
grams we have often wondered how many
give any thought to the part radio is playing
in other fields than that of broadcasting. How

many folks realize, while they listen to the music and
the speech which has recently become the latest thing
in the movie industry, that the fidelity with which the
speech and the music are reproduced is possible because
of the pioneer work of a great group of engineers in
the broadcast field? It is true that some of the largest
among the electrical research organizations have been
working on the problem for years and that it is the re-
sult of their labors which makes the present day “talkie”
possible. .

In the laboratories of the Bell Telephone System, of
the Radio Corporation of America, the General Electric
Company, the De Forest Radio Company, the large
motion picture producing corporations and in many
other places here and abroad a constant effort is being
made to use in other fields those principles which have
been laid down as a result of research and investigation
in the radio art.

Consider television for the moment. It is one of the
most intriguing off-shoots of the radio art. Heralded
with a blare of trumpets and great ballyhoo, it is still in
its infancy . . and will be for some time to come
before it can be made to serve any very useful purpose.
The day when we will be able to watch the “World
Series” or the President’s inaugural, while we remain
at home, is still some distance in the future.

We saw a demonstration of television at one of the
largest laboratories in the country a short time ago.
The televised images were reproduced in just about
their natural colors. They were reproduced clearly and
in motion. Truly a remarkable achievement. But the
story does not end there. In order to bring about the
results, many months of research were necessary and
the total cost of the research was in the neighborhood
of a million dollars.

Nor is that the entire story. In order to see the
reproduction it was necessary to enter a compartment,
surround one’s self with a curtain and peer through a
tiny hole in a contrivance which much resembled the
optical end of a stereoscope with one side cut off by a
blinder and the other provided with a small hole about
the size of the hole in an ordinary spool of cotton. The
equipment actually in use for the transmission and re-
ception of the picture would have been cramped had it
been in the machinery room of the ordinary broad-
casting station and it must have been worth many
thousands of dollars. And even that is not the whole
story. The picture seemed to be about the size of four
ordinary postage stamps. It became very hard to look
at, after the first few minutes.

The day when we can hook up some contrivance
(which may be had for about thirty-five dollars) to
our ordinary radio receiver and see the world before
our eyes is not in the immediate tomorrow. But that
does not mean that we are to be discouraged. Tt does
mean that the ultimate goal has not as yet been reached.
Tn the meantime it is going to be possible to apply some

ADIO Today?

of the principles and possibly some slightly altered por-
tions of the equipment in connection with some other
scientific achievement.

The same engineers who are applying themselves to
these problems are the gentlemen who did a great deal
of the fundamental work which has made possible the
talking movie and the modern phonograph.

How many folks realize that the telephone engineers
are employing daily in their field the fundamental
principles of the radio art? It was a telephone engineer
and his associates who made a radio telephone conver-
sation between Honolulu and Washington possible.

Some of the principles employed in the standard radio
receiver are those on which the present public address
system is built. Larger tubes and larger transformers
and more power are required, but the manner in which
the thousands gathered in Boston’s Public Gardens
were enabled to hear the World Series is not far re-
moved from the manner in which your own audio
amplifier operates.

We could go on indefinitely, but it is our purpose, by
calling attention to the present and the past, to suggest
a possible new and beneficial use for radio in the
immediate future.

Radio’s first practical use (“wireless,” as it was once
known) was in the saving of life when ships at sea
were in distress. Now, we just take it for granted
that ships are so equipped. .

Strangely enough we are moving around in the cycle
of events and it will not be uncommon in the very near
future to find that the pleasure hoat or yacht will also
be equipped with radio, primarily for entertainment
but equally as important for the safety it makes
possible.

Equipped with a comparatively inexpensive receiving
outfit it would be possible for a small boat to navigate
from point to point without the “skipper” having any
knowledge of navigation in the ordinary sense. This
could be done by making use of the radio beacon. sig-
nals and the radio beacon signal receiver. By taking
advantage of the signals being transmitted at regular
intervals from the air service beacons as well as the
beacons which are in use for ordinary navigation along
our coasts and applying a simple system of visual re-
cording this simple form of navigation could be put to
work. Thus radio is made to serve again.

Let the wet-blanket gentleman who says there is
nothing new under the radio sun beware. The radio
millennium has not been reached and quite probably
will take care of itself when it does come. Meanwhile,
we will do well to take full advantage of what radio has
to offer in the immediate present.

EprtoriaL DIRECTOR,
ExpErIMENTER PuUBLIcATIONS, INC.
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’EIIS NEW

big catalog—just
off the press—heralds
: values never before ap-
R proached in radio mer-
chandising. Prices have never
been lower—or quality so high. h

Send for your copy today. See for
yourself the astounding values we
offer—the actual wholesale prices at
which you can now buy. Our recent
purchases totaling over one million
dollars($1,000,000)in standardradio
receiving sets coupled with our tre-
mendous stock of standard acces-
sories,parts and kits has enabled us

to make startling price reductions.

i mlml\““" “ ] :
! - l& ) Write today for the complete h
rd uf \llhmml \\l_ﬂ H 1 Sl story as given in this large 196 i

l\il\nl\\\uudlm\nl n::i \unll i : AR page catalog of radio bargains.

EVERYTHING IN RADIO
AT UNHEARD OF PRICES

New Screen Grid A. C. Humless All-Electric sets—standard A-C sets as well
as battery operated receivers in an attractive array of consoles ranging from
small table model types to gorgeous pieces of radio furniture. They represent
the finest offerings of the season. The price range is especially attractive pre=
senting unusual values as low as $15.95,

Get this Allied catalog. Buy low so you can make more profit. Deal with an
organization of experts who are trained to render real service in radio.

T

: A || Backed by
Reliable, ¢ Resources
High-grade ¢ totaling over

Radio House c O R p O R A—l— O N
711 W.Lake Street  Dept. B Chicago 4~

 $2,000,000
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Current Comment

N accepted device among statis-
ticians who wish to present a
fair picture of current values,

is to translate all prices into terms of
“1913 dollars™; that is, to use the
purchasing power of the dollar in the
last pre-war year as a standard of
reference.

It would be interesting to have
someone try that method with re-
spect to radio receivers and accesso-
ries! Oh, yes; there was radio, even
in those days. But the 1913 dollar
didn’t cover much territory in initiat-
ing the novice into its fascinations.
Even as late as 1922, it took from
seven to nine of that year’s dollars
(we aren’t quite sure what that repre-
sented, in 1913 value) to buy a single
receiving tube. Today, you can buy a
half-dozen infinitely better ones for
that amount. )

Six years ago, if you were a plu-
tocrat, you could buy a three-tube
regenerative receiver for a price
(without tubes, batteries or speaker)
that seemed almost reasonable. That
same price, today, will buy a receiver
embodying single control, electric
operation, built-in speaker—all housed

NEWLY DEVELOFED GexERAL ErEcTrIC
AIRPORT BEACON, WITH OFERATING
PARTS UNDER A GLASS DOME

www americanradiohistorv com

in a piece of furniture that is an orna-
ment to any home.

The reason? Just as happened,
years ago, in the automobile indus-
try, the radio manufacturers have
woven into their production fabric
the services of the research engineer,
chemist, metallurgist, design engineer.
production specialist; and with these,
plus the strictly radio technician,
radio sets and accessories have gone
on a production basis.

That, more than anything else, is
why your radio dollar will buy, today,
more dollars’ worth of radio than last
year or ever before.

There is another parallel between
automobile development and radio
development which is worthy of no-
tice. Remember how the first six-
cylinder car was heralded as “spell-
ing the doom of the four”? And
was it air-cooled motors that were to

make water-cooled motors obsolete,

or was it vice versa? Then, the sleeve-
valve engine was to relegate the pop-

BELOW—PART OF THE “MOVING ASSEM-

BLY” LINE OF A MODERN FACTORY ; ONE

REASON FOR MORE-VALUE-PER-DOLLAR IN
RADIO RECEIVERS

Photo Courtesy of Stewart-Warner Mfg. Co.
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pet-valve to the scrap-heap. Each of
these things, and many more, were to
“revolutionize” the automotive indus-
try. Until the automotive industry
grew up, and learned that these things
were simply progressive developments
and evolution, rather than revolution.

Just now, we have seen similar pre-
dictions of the ‘“revolutionizing” of
the radio industry; at the moment, it
is the a.c. screen-grid tube that is to
do the trick. 'We have a strong sus-
picion that it won’t. Just for empha-
sis, let’s say that over again: the new
a.c. screen-grid tube (in our humble
opinion) is not going to revolutionize
radio.

This is by no means in disparage-
ment of the accomplishments and
possibilities of that tube. It is, with-
out question, an important contribu-
tion to the advancement of the radio
art; but it is only one of scores of
contributions to that end. And, when
enthusiasts call this tube “the last
word,” they show scant faith in the
ability of engineers to keep right on
growing.

As for predictions that the a.c.
screen-grid tube and the new type -45
together will make all other types ob-
solete—mnotice how, after all these
years, the four-cylinder car and the
six are both doing nicely, even with
eights and twelves running around;
how the air-cooled motor and the
water-cooled motor are still with us;
and both sleeve-valve and poppet-
valve motors function very nicely.
Why look for revolution, where evo-
lution is not only safer and saner, but
infinitely more certain in producing
results?

Radio and Aviation

Only two months ago, we recorded
in these columns the dedication of
the first aviation radio station; station
WRNY of New York. Other sta-
tions have since gone air-minded;
even the chain systems having taken
on part of the task of making the
country air-conscious. Broadcasting
stations, however, are not the impor-
tant factor in promoting safety in
flying. Down below the reach of the
lowermost tuning of the broadcast
receiver, down on the short waves, is
where radio is doing its real worlk for
aviation.

The assistance that radio is giving
the airplane, and particularly the air
mail, is apparent in the announce-
ment that by July 1 there will be
10,700 miles out of a total of 31,222
miles of domestic and foreign routes
in operation or scheduled to be cov-

ered by radio range beacons, together
with rotating light beacons. In addi-
tion, great strides have been recently
made in experiments in radio-teleph-
ony Dbetween airplanes and the
ground.

Dr. Frederick L. Hoffman, director
of research, Aviation Business Bu-
reau, Department of Commerce, said:
“These radio signals indicate to the
pilot his position on either side of the

~airway by the relative strength of

two more characters; flying directly
on the airways, these characters

© International

RADIO EQUIPMENT OF THE AMPHIBIAN

PLANE “SVERIGE,” WHICH SET OUT TO

FOLLOW THE OLD VIKING TRAIL TO THE
UNITED STATES

blend into one long dash of con-
stant amplitude. A visual method
of reception is heing developed in
order to determine the relative merits
of the aural and visual systems. To
date, only the aural method has been
put into actual daily operation.”
Teletype machines have been in-
stalled at some radio stations along
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the transcontinental route, as well as
at intermediate landing fields between
radio stations, according to Dr. Hoff-
man. With these, weather or other
information written on one machine
at each of these stations, or at inter-
mediate fields, is automatically writ-
ten on tape at all other stations of the
circuit. The weather conditions in the
various sections of the route are thus
simultaneously available to all pilots.
Not only in beacon and weather
service, does radio serve aviation, but
in furnishing the only possible means
for direct communication. We are
much slower, in this country, to ap-
preciate the latter factor than are our
European cousins. Abroad, it is com-
pulsory for passenger-carrying planes
on commercial routes to be equipped
for radio communication with the
ground. Here, we concentrate on
direction-finding receivers for our
airplanes, leaving two-way communi-
cation equipment for second thought.
A reflection of this difference in view-
point is shown in the fact that the
Americans who plan a flight to Rome
(and who, as we go to press, have
landed safely in Spain; continuing
on to Rome) dispense with radio be-
cause of its weight; yet the French-
men who successfully spanned the
Atlantic would not forego their radio,
the Spanish fliers rescued near the
Azores had a radio set, and the
Swedish amphibian Swerige, halted
on the first leg of the Viking trail,
carries elaborate radio equipment.

Speeding the Transatlantic Mail

Early in June, an airplane equipped
with a dragline succeeded in picking
up a bag of mail from a specially con-

TrE FORD AIRPORT, SITE OF THE FIRST
COMMERCIAL BEACON IN THE UNITED
STATES

www americanradiohistorv com
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A NEWS PHOTO OF THE FIRST SUCCESS-
FUL MAIL PICK-UP BY PLANE FROM THE
“S.S. LeviatHan”

structed pick-up platform on the deck
of the S. S. Leviathan at sea. The
feasibility of the device being demon-
strated, it is planned to develop this
service so that liners may be met some
500 miles or more from the coast,
thus saving more than a day in the
schedule of transatlantic mail.

Interesting from a mechanical
standpoint, also from an aviation
standpoint, this project is particularly
interesting to followers of radio—be-
cause, without radio, it would be im-
possible. The steamship must first
report its position—by radio. The
plane must set its course for the point
of meeting—by radio. On closer ap-
proach, radio direction-finding plays
its part; and finally, communication
directing the actual pick-up must be
by means of radio.

All the Comforts of Home

The Leviathan figures in the news
of the day—as concerns radio—in
still another fashion. It has recently
been announced that the flagship of
the United States Lines fleet is to be
equipped with a telephone exchange
and powerful short-wave equipment
for two-way radiophone communica-
tion. The American Telephone and
Telegraph Company is making the
installation, coOperating with the
steamship company.

Discussing the tests between the
Leviathan and shore stations, Walter
S. Gifford, president of the telephone
company, pointed out that there is 2
growing need for means by which
the passengers of trans-Atlantic
liners may talk with telephone sub-
scribers on land.

“It is in view of this situation that
the American Telephone and Tele-
graph Company has formulated plans
to initiate such a service,” he said.
“As a first step a shore station in the
vicinity of New York will be erected

© International

ABOVE IS SHOWN A CLOSE-UP VIEW OF
THE MAIL PICK-UP DEVICE BUILT ON
THE AFTER ISLAND DECK OF THE
“LEVIATHAN.” IT IS THE INVENTION
oF Dr. LyTLE S. ADAMS OF SEATTLE

BELOW—A SIDE VIEW OF THE SENDING
APPARATUS FOR TRAXNSMITTING TELE-
VISION IN NATURAL COLOR
Photo Courtesy Bell Telephone Laboratories
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immediately and radio telephone
equipment will be installed on the
steamship Lewviathan, of the United
States Lines.

“Since the construction of the new
land station will require several
months, it is planned to use for the
initiation of the ship-to-shore experi-
ments one of the transmitting units
at Deal Beach experimental station.
One of these. transmitters, which is
now employed for trans-Atlantic
telephony, will become available for
the new marine telephone service
when it is replaced in the - trans-
Atlantic service by one of the units
of the new short-wave transmitting
center at Lawrenceville, N. J., where
the first unit was put in operation a
few days ago.”

The commission has allocated 1o
the telephone company four high-
frequency channels for its land sta-
tion at Deal Beach and three frequen-
cies for the Leviathan. If the service
proves to be practical, 18,000,000
subscribers in the United States will
be able to talk, at present with the
Leviathan, and eventually with every
liner afloat on the Atlantic.

According to present plans, all five
of the passenger vessels of the United
States Lines will be equipped with
radio-telephone after present tests
prove successful. The channels allo-
cated for the service are mobile bands.
Those assigned to the Deal Beach
station are 3124, 4116, 6515 and 8630
kilocycles. The assignments for the
Leviathan are 3248, 5618 and 8450
kilocycles.

Present plans call for an expenditure
of $750,000 for the development of
the service. Aboard the vessel is a
complete switchboard connecting all
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staterooms now equipped with tele-
phones with the radio circuit. The
service, it is expected, will be ready
for operation in about six months.

The World at Our Doorstep

As we go to press, an interesting
demonstration has just been given of
what the broadcast listener may look
forward to, later in the year. The
service of thanksgiving for the return
to health of King George, held in
Westminster Abbey, London, on the
seventh of July, was broadcast by the
British  Broadcasting Corporation.
Simultaneously, the broadcast was
put on the air by station 5SW, the
powerful short-wave transmitter at
Chelmsford.

The program, picked up on short
waves Dy the National Broadcasting

L Y it A
© Underwood & Underwood

e

CHELMSFORD

TRANSMITTING STATION OF THE BRIT-

1511 BroADCASTING CORPORATION, CoON-

TRAST THIS WITH THE EARLY ILLUS-

TRATION SHOWN AT THE UPPER RIGHT
OF TIIIS PAGE

INTERIOR OF TIIE.- NEW

Company, here, was rebroadcast by
68 stations associated with the N. B.
C. chain. Listeners in the eastern
part of this country were deprived of
the major part of the program, how-
ever, by an SOS signal from the 5. S.
Prince George (an odd coincidence
of names), which was in collision
with a Coast Guard cutter, off Bos-
ton. This forced the powerful coastal
broadcasters to shut down; though
the remainder of the chain continued
to re-transmit the program {rom
Chelmsford.

As an additional thrill, toward the
close of the special broadcast, the N. B.
C. picked up station VK2ME at Syd-
ney, Australia. So that within a few

moments, listeners in New York at
approximately 6:45 on a Sunday
morning, heard a voice speaking in
London at 11 :45 of the same morning,
and immediately afterward a voice
speaking in Sydney, where it was 10:45
in the evening of the same date. Since
the day, in New York, was one of
sweltering heat, we wonder how many
listeners realized that what to them
was the dawn of a hot day, was, in
Sydney, close to midnight of a mid-
winter’s night?

The foregoing item, in the light of
previous announcements of coopera-
tion between the British Broadcasting
Corporation and our own National
Broadcasting Company, promise much
for the immediate future. Another
recent item, also, promises much—
but we doubt whether it is for the
immediate future. We refer to the
demonstration of color television,
given in the Bell Telephone Labora-
tories, New York, in the latter part
of June.

Bell engineers have their feet far
too firmly on the ground to indulge in
wild predictions, but the demonstra-
tion was interesting nevertheless. As
in all television achievements to date,
the image is necessarily small—dis-
appointingly so, to those who have
been led by ill-advised premature
publicity to expect more.

Meanwhile, for a succinct state-
ment on just what television offers
the radio fan and experimenter to-
day, we can hardly do Dbetter than to
guote Dr. Alfred N. Goldsmith, vice-
president and chief broadcast engi-
neer of the Radio Corporation:

“An experimental television broad-
casting station of the Radio Cor-
poration of America, call letters
W2X1BS, located at 411 Fifth Ave-
nue, New York City, has been in
operation since August, 1928, and has
been frequently used for conducting
basic experiments in television trans-
mission and reception since its con-
struction. Tts experimental activities
have followed several years of tele-
vision research and development by
engineers of the General Electric
Company, under the direction of Dr.
E. F. W. Alexanderson, and by tele-
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AX ARC TELEPHONE SET oF 1914, BE-
FORE PERFECTED VACUUM TUBES COM-

PLETELY CHANGED TRANSMITTING

EQUIPMENT

vision specialists of the Westing-
house Electric and Manufacturing
Company, under the supervision of
Dr. Frank Conrad. o

“Television broadcasting is now
being regularly carried on daily from
7-9 P. M. The radio channel as-
signed to W2XBS is from 2000 to
2100 kilocycles, which is equivalent
to a band of from 142.8 to 1499
meters. The power employed at
present is 250 watts, although it is
expected that this will be considerably
increased shortly. Pictures are 60
scanning lines high, vertically, and 72
elements wide, horizontally. Twenty
complete pictures are transmitted
each second. Scanning is in such a
direction that looking at the received
picture, the scanning light spot moves
from left to right and from top to
bottom.

“Transmissions consist of pictures,
signs, and views of persons and ob-
jects. Announcements are made fre-
quently by transmitting a picture of
the call letters of the station.”

Dr. Goldsmith continued by saying
that this program enables the Radio
Corporation of America to give ex-
perimenters an opportunity to “look
in” on this work, which, it is con-
templated, will in due course, evolve
into a service to the public on a “com-
mercial” basis similar to sound broad-
casting and of like high quality.”

T Fomasy ol
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Managing Editor
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THE COMPLETELY ASSEM-

BLED Rapio NEWS FOUN-

DATION TUNER WITH
SHIELD CANS REMOVED

ETAILS

Foundation rruner

By JOHN B. BRENNAN, JR., Technical Editor

HEN one looks back over the
past six or eight years, not a
great deal of what might be

termed new or revolutionary
circuits has been developed. Practically
all of the circuits now. in use were, in
one form or other, with us ever since the
early days of radio broadcasting.

Roughly speaking, they fit int> any of
the three following classes: Multi-stage
radio-frequency amplifiers; radio-fre-
quency amplifiers with regenerative de-
tector; or the superheterodynes. Some, of
course, have consisted of combinations of
one or the other.

Circuit development, then, has become
largely a matter of adapting existing types
of circuits to new uses, or, said in another
way, the application of new devices such
as tubes, to existing circuits. In this re-
spect, the screen-grid tube offers perhaps
the most varied and far-reaching field for
experimentation. It was inevitable, natu-
rally, that the a.c. screen-grid tube would
follow.

In the laboratory of Rapio NEws mag-
azine has been developed a receiver which
bids fair to command a widespread atten-
tion among the more serious-minded cus-
tom set builders and experimenters.

Over a period of months careful consid-
eration has been given to worth-while a.c.
circuit designs, to the choice of suitable
parts, and lastly to the selection of a satis-
factory constructional layout.

IN developing the tuning unit

whose construction is de-
scribed in the accompanying
article, our technical staff
went at the job with certain
definite objectives. The unit
must, first of all, satisfy the
requirements of tone fidelity;
it must provide selectivity; it
must accomplish these things,
together with adequate sensi-
tivity, with as few tubes and
parts as possible, and in the
most compact form.

With these marks to shoot
at, it was also realized that in-
dividual preferences differ
widely. So, to the other re-
quirements, was added that of
versatility.

‘While the tuner unit as de-
scribed here is complete and
satisfies all the requirements
laid down, at the same time it
serves as the foundation unit
for a series of interesting
adaptations which will be de-
scribed in succeeding issues
of Rapio NEws.

waravesraaricanradiohistory com

An inspection of the accompanying
sketches and photographs will, it is be-
lieved, attest to the fulfilment of the sec-
ond and last of the above-named features;
construction and operation of the receiver
itself alone can prove the worthiness of
the circuit which has been finally chosen.

During all the preliminary work lead-
ing up to the design of the final accepted
receiver whose construction is shown here,
some very definite requirements were set
down which, in the laboratory work of
test and investigation, it was desired to
satisfy. These were, first, the employ-
ment of as few tubes in the receiver as
was commensurate with an accepted de-
gree of sensitivity; second, the use of a
sufficient number of tuned circuits so as
to obtain a high degree of selectivity;
third, the use of a circuit which besides
embodying the above-named features
would also produce a satisfactory order
of tone reproduction by virtue of.a suit-
able band-pass filtering action, so as not
to introduce distortion through the cut-
ting of sidebands of the received signals.

An exposition of the outstanding fea-
tures of the tuner design shown herein
will, in all probability, show how com-
pletely these requirements have been met.

The Circuit

To E)egin with, the circuit, an a.c.-oper-
ated one, comprising three tubes, consists
of a single stage of tuned radio-frequency
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F16. 1—THE CIRCUIT OF THE RADIO

NEWS FOUNDATION TUNER EMPLOYS

THREE TUBES, ALL OF THE A.C. TYPE.

TWO ARE A.C. SCREEN GRIDS AND ONE,

THE THIRD, IS AN A.C. 27 USED IN THE
FIRST AUDIO STAGE

amplification, a regenerative power detec-
tor and a single stage of resistance-coupled
audio-frequency amplification.

Both the radio-frequency and detector
stages employ screen-grid tubes, thus en-
tailing the use of complete filtering in the
plate and screen-grid circuits of these
tubes. This is effectively accomplished
by the use of suitable by-pass condensers
and chokes in both of these circuits. For
purposes of minimizing direct electro-
magnetic coupling between the tuned cir-
cuits, they, the circuits, are completely
enclosed in shield cans; thus obtaining the
added advantage of preventing direct
pick-up of the signals by the coils or
their associated circuits. In the isolation
of these tuned circuits, the chokes and
by-pass condensers also play an impor-
tant part in that they prevent intercoup-
ling of the radio-frequency currents by
shunting them direct to ground instead
of allowing them to course through long
bunched connecting leads where detri-
mental linking of the radio-frequency
currents would be sure to take place.

By the use of the screen-grid tube in
the radio-frequency stage, a high order of
sensitivity, by virtue of this tube’s enor-
mous amplification properties, is obtained.
Selectivity is obtained through the com-
bined effects of a tuned radio-frequency
stage and a regenerative detector circuit.
An antenna compensator, which is in ef-
fect a miniature variometer, is connected
in series with the primary of the antenna
coil to obtain a further control of selec-
tivity, especially when the circuit is tuned
to signals emanating from distant sta-
tions.

To intelligently employ the screen-grid
tube as a power detector, several points
of circuit construction must be observed.
First, there is the matter of plate and
screen-grid voltages. When operating this
tube under normal operating conditions,
the screen-grid element has applied to it
75 volts positive bias, the plate 130 volts

and the filament the normal 234 a.c. volts.
Under these conditions, in order to satisfy
the impedance relations betwen the plate
and the output circuit of the detector, it
is out of the question at this writing to
effectively employ one of the standard
makes of audio-frequency transformers
for the reason that the impedance of their
primaries is much too low. That of the
a.c. screen-grid —24 tube is 400,000 ohms
and, under perfect operating conditions,
the impedance of the unit to which is
outputted the detector plate should be of
a like value. Naturally, the only prac-
tical way of satisfying these conditions is
to employ a resistance coupling unit be-
tween the detector and the first audio
stage. However, with a plate resistor of
500,000 ohms (the most practical manu-
factured value of resistor available which
compares with the Impedance of the
tube) and a current which reaches an
average of .32 mils (.00032 amps), the
voltage drop across such a resistor would
be in the neighborhood of 160 wvolts.
Now, when it is considered that, after
passing through this resistor, the actual

Mr. E. W. WILBY, ASSOCIATE EDITOR
AND COLLABORATOR IN THE DESIGN AND
CONSTUCTION OF THE Rapio NEWS
FOUNDATION TUNER, IS SHOWXN OPER-
ATING TIIE SET IN RADpI0O NEWS LABO-
RATORY

£
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voltage under which the tube should be
operated is 180 volts, it is not difficult to
figure that a total of 340 volts would be
required to appease both the plate voltage
requirements and the voltage drop across
the plate resistor. Unless a power pack
which delivers voltages suitable for 210
or 250 power amplifier tubes is available,
this high detector plate voltage is not
readily obtainable. There is, however, a
solution to the problem.

Not a great deal in operation of the
detector tube is sacrificed by using a plate
resistor which is just one-half the® value
of the 300,000-ohm resistor previously
mentioned. Thus the voltage drop [E
equals I (.00032 amps.) times R (250,
000 ohms) or 90 volts] is limited to a
figure which, in addition to the highest
plate voltage required by the tuner,
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namely 180 volts, is just shy of being
within the limits of a power pack suitable
for use with a 245 power amplifier. This
is mentioned merely because in the fol-
lowing issue will be described such an
amplifier-power supply device to be
worked with the tuner described here,
and capable of supplying these required
tuner voltages.

Control of regeneration in the detector
stage is obtained by means of a variable
resistance of 2,000 ohms which directly
shunts the regenerative or tickler coil.
A feedback by-pass condenser of .0005
mifd. is provided for the radio-frequency
return path of the detector radio-fre-
quency currents. Provision of a choke
coil between the tickler and the top side
of the plate coupling resistor prevents
these radio-frequency currents from en-
tering the audio amplifier, where they
would probably cause distortion.

The receiver when operated in the labo-
ratory produced a signal from locals suffi-
ciently strong enough to operate satisfac-
torily a loud speaker. While the receiver
is not intended to be used as a three-tube
set but rather as a tuner unit which is to
be coupled to a suitable power amplifier
stage, the fact that the tuner can produce
a loud speaker signal is mentioned only
to indicate the very high signal output of
this unit.

In the following issue will be described
not only the constructional details of the
245 power amplifier but also the instal-
lation details for housing the tuner, am-
plifier and electrical phonograph with
electrical pick-up in a suitable -console
cabinet. The power-amplifier will be so
designéd as to provide the necessary “A”
and “B” voltages for all the tubes in the
tuner unit.

“C” bias voltages for the three tubes in
the unit described here are obtained by
employing resistors so located in the cir-
cuit as to provide voltage drops of the
correct value in the return grid-to-filament
circuit.

Rapio NEws ror SEPTEMBER, 1929

AN ESSENTIAL FEATURE IN THE AS-

SEMBLY OF THE “TUNER” 1S THE RIGID

AND SUBSTANTIAL SUPPORT OF THE

FRAME OF THE TUNING CONDENSER, AS
SHOWN ABOVE

To CENTRALLY LOCATE THE TUNING

COILS WITHIN THE SHIELD CANS, THE

COIL SOCKETS ARE MOUNTED ON BRACK-
ETS, AS INDICATED HERE

www americanradiohistorv com

Selection of Parts

In every receiver design it is of prime
importance that the parts which are se-
lected for use in the construction of the
receiver be of the best and of reputable
manufacture. The receiver described here
is no exception to this rule.

From the various photographs which
illustrate the construction of the receiver,
it will be noted that the major portion of
the parts comprising the tuned circuits,
in fact all except the by-pass condensers
and tuning condensers, are completely en-
closed in shield cans. The coil units are
of the plug-in type, fitting into standard
four-prong tube sockets.

The tuning condensers are of the
“gang” variety, being operated by one
main tuning dial. The antenna compen-
sator knob and regenerative control are
the only other controls appearing on the
panel, thus lending a clean, factory-like
appearance to the job.

Assembly

The first step in the procedure of con-
struction is to inspect the list of parts
shown elsewhere in this article; obtain
these parts and then do the necessary
preliminary layout and drilling work on
the main and sub-panels and on the
bracket which is employed to fasten the
two together. The layout for the main
panel is shown in Fig. 3. Twelve holes
are to be drilled. One for the antenna
compensator at the extreme left center;
one for the regeneration control at the
extreme right center; four for the mount-
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THIS DPETAILED VIEW OF THE DETECTOR

© SHIELD CAN SHOWS THE TERMINAL

PLATE WHICH FITS OVER TIHE COIL

SOCKET TO ACCOMMODATE THE DETECTOR
COIL WITH ITS TICKLER WINDING

ing screws for fastening the panel to the
sub-panel and six for the dial mechanism.
The positions of these various holes are
shown in Fig. 3. They should be spotted
on the panel and drilled to the size indi-
cated.

" When this is completed, the sub-panel
may be drilled. Here, there are many
more holes to be drilled and as indicated
in Fig. 4 are identified for the use to
which they are to be put. Note that prac-
tically all of the holes for the sub-panel
are drilled with a No. 28 drill.

When all the holes have been drilled,
the panels may be put to one side, for
the time being.

Then, taking one of the shield can
bases, the a.c. socket, radio-frequency
chokes and coil socket mounting bracket
may be fastened into place. To determine
the exact location of these units in re-
spect to the holes which come already
driled in the bases, it is well to refer re-
peatedly to the several drawings and
photographs. The coil socket is mounted
on the brackets provided. In the detector
shield base, the bakelite plate which is pro-
vided with the detector coil for obtaining
contact to the tickler coil terminals is
placed over the detector coil socket and
then the two are mounted on the bracket.
To the inside terminal of this plate should
be fastened the by-pass condenser C3,
although this is something that may wait
until the wiring of the set is undertaken.

When all the parts in both of the cans

Ravio NEws For SeEPTEMBER, 1929

HE October issue of Rapto NEws will be

the Radio Show Number; devoted to pre-
senting the new radio receivers, kits, parts
and accessories that are to be exhibited at
the Radio World’s Fair in Madison Square
Garden, New York, September 23rd to 28th.

This annual New York Radio Show has
come to be looked on as more or less the gala
public opening of the new radio season. Just
as the R. M. A. Convention and Trade Show
in June gives jobbers and dealers a line on
what manufacturers are doing, so the Radio
World’s Fair introduces all the newest radio
receiver developments to the general public.

The newest low-priced receivers; the most
costly and elaborate radio-phonograph combi-
nation; the newest tubes, a.c. screen-grid,
power amplifier tubes, rectifiers; speakers;
cabinets, power-supply devices; kits and in-
dividual parts; all these things are to be ex-
hibited, in their latest stages of improvement
and refinement.

For those who visit the show, October
Rapo NEws will be a convenient reference
manual ; for those unable to attend, who want
to keep abreast of the latest in radio, it will
be almost indispensable.

COMPLETE SIIELDING OF XOT ONLY
THE COILS BUT ALSO OF THE TUBES
ADDS TO THE OVERALL LEFFICIENCY OF
THE RECEIVER'S OPERATION. SOME IDEA
OF THE GENERAL ASSEMBLY OF THE
FARTS WITHIN THE SHIELD CAXN 1JIAY
ALSO BE GAINED FROM THIS VIEW

www americanradiohistorv com
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MAIN PANEL SHOULD BE CAREFULLY

OBSERVED IN TRANSFERRING THE
LAYOUT TO THE PANEL SO THAT THERE
WILL BE NO CHANCE FOR ERROR

have been mounted by means of 6/32
machine screws, the two can bases should
be put in their respective places on the
sub-panel and fastened there.

Then, from the .drawings and photo-
graphs note the position of the .5 mfd.
by-pass condensers and mount them ac-
cordingly. Following this, the resistance
coupling mount and tube socket for V3
may be put into place and fastened.
Finally, the binding posts are inserted
in their respective holes. .

When the sub-panel assembly is com-
pleted, then the attention of the builder
may be given to the main panel. First, it
should be fastened to the sub-panel. For
this purpose, flat-head 6/32 machine
screws are used, preferably with nickel-
plated heads so as to lend to the appear-
ance of the panel.

Next, the dial mechanism is put in
place. For this job it is well to read over
the instructions which are furnished with
the dial and proceed accordingly. After
the dial mechanism is put in place, the
tuning condenser unit may be located.
To do this, it will be found necessary to
remove the vertical metal strip from the
rear of the dial, fasten the condenser in
place to it and then replace on the dial
mechanism. The antenna compensator

for the regeneration control may then be
mounted on the back of the main panel.
This completes the assembly.

Wiring

In connecting the various units within
both the shield cans, the wires are so
placed as to be contained either directly
in the cans, or, where connections are
made from one to the other, then the
wires are passed through holes in the
sub-panel and run underneath it. This
method of wiring, besides making for a
neat, clean-looking appearance on the top
side of the sub-panel, also allows easy
removal of the can walls for access to
the contained apparatus.

For wiring the- complete receiver, a
type of wiring is used which lends itself
admirably to the cabling and twisting of
pairs and associated circuit wiring.
Stranded braidite is the wire used and
possesses, among other advantages, that of
being easily soldered due to the complete
coating of tinning on the wires. Also in
making soldered connections, the insulated
braided covering is very easily slipped
back and then pushed up close to the
joint once the soldering is completed.

In wiring the receiver. a definite sys-
tem of procedure is found to be desirable
as an aid in this important job. First,
wire all the filament circuits; then the
plate circuits and then the miscellaneous
circuits such as by-pass circuits, etc.
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to use two different colors of wire; then
it is easy to distinguish which one of the
pair should be paralleled with the filament
leads coming from another socket. The
worth of such a procedure is all the
more appreciated when it is considered
that to insure against production of hum,
all the filament leads should be twisted.

In making soldered connections, be sure
that not too much flux is applied to the
part to be soldered. Otherwise, if too
much is used, then it will flow all over
the terminal as soon as heat is applied.
In the operation of the receiver, such
misuse of flux is usually the cause of
much crackling, disturbing noise.

Connections to the by-pass condensers
are made in the following manner: The
terminals of each of the by-pass con-
densers are connected to the mounting
screws which fasten them to the sub-
panel, then connection of the other leads
tc the condensers is made to the screws
underneath the panel.

Voltage Requirements

The voltages required for the various
tubes are as follows: Screen-grid radio-
frequency amplifier. 180 volts on the
plate, “plus 75 volts” on the screen grid;
detector, 250 volts on the plate (through
resistor R4), “plus 75 wvolts” on the
screen grid (the resistance R6 provides
the correct “C” bias voltage): first audio
stage, 180 volts on the plate.
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Parts List

Cl, C2—Remler two-in-line gang condenser,
00035 mid.

C3—Aerovox fixed condenser, .0005 mid.,
No. 1450.

C4, C5, C6, C7, C8, C9—Aerovox by-pass
condensers, .5 mfd., No. 250.

Cl0—Aerovox by-pass condenser, .1 mid,,
No. 250.

LL1—Remler antenna compensator, No. 502.

1.2, L3, L4, L5—Remler r.d. chokes, No. 35.

T1—Remler r.f. coil, No. 562.

T2—Remler detector coil, No. 564.

R1—Electrad wire-wound grid resistor, 400
ohms.

R2—Electrad truvolt resistor, 10,000 ohms.

R3—Electrad royalty variable resistor, 0-2000
ohms.

R4—Lynch plate resistor, 250,000 ohms.

R5—Lynch grid resistor, 1 megohm.

R6—Electrad truvolt resistor, 2000 ohms.

R7—Aerovox center-tap resistor, 20 ohms,
No. 985.

Two Remler sockets, No. 50 (for coil mount-
ing).

Two Remler tube ballast shields, No. 55.

Three Remler a.c. “Y” sockets.

Two Remler shield cans, No. 720.

One National dial, type E.

One Lynch double resistor mount.

Nine binding posts.

One Lignole walnut panel, 7 x 18 inches.

One bakelite sub-panel, 7 x 18 inches.

One piece angle brass, 12 x 1 x 1, inches.

Three boxes Corwico stranded braidite,

Two ’24 screen-grid tubes, V1, V2,

One 27 tube, V3.

ABOVE IS THE RECEIVER HOUSED IN THE

COMBINATION RADIO-PHONOGRAPH CON-

SOLE CABINET. FULL INSTALLATION DE-

TAILS FOR THE COMPLETE OUTFIT WILL

BE PUBLISHED IN LATER ISSUES OF
Rapnro NEws

AT THE LEFT—LOOKING DOWN ON TIHE
SUBPANEL LAYOUT OF THE COMFPLETED
RECEIVER

BELOW—THIS SHOWS HOW THE A.C.
SCREEN-GRID ‘24 TUBE IS INSERTED IN
THE TUBE BALLAST SHIELD
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Operating Notes

Let us assume that the antenna and
ground, the various “B” and a.c. supply
leads and a power output stage of ac-
cepted design have all been connected to
their respective terminals on the receiver.

Once the power has been turned on, the
first thing to do is to see that the dlal
reads maximum for the setting of the
tuning condensers with the plates com-
pletely meshed. Now, advance the re-
generation control R3 until, by touching
the grid side of the detector condenser, a-
plucking noise is heard. Then, slowly
rotate the dial until the station’s carrier is
picked up. Due to the advanced condi-
tion of regeneration, it may be necessary,
in order to receive the station clearly, to
retard this control, but only after the
station’s carrier has been tuned in.

Now, with the wooden screwdriver
supplied with the condensers, make slight
adjustment on the balancing condenser of
the detector stage (the balancing con-
densers are mounted on the frame of the
main tuning condenser between the sec-
tions for the radio-frequency and detector
circuits).

Make this adjustment by turning the
screw head first one way, then the other.
If at one point of this operation the sig-
nal is received louder, it is an indication
that originally the detector condenser was
slightly detuned from resonance with the
radio-frequency circuits and required the
assistance of the balancing condenser to
make both circuits peak at the same fre-
quency. This operation should be tried
at several points on the main tuning djal
and it may be found that it will be neces-
sary to adjust the balancing condenser of
the radio frequency circuit too.

NoT oXLY ARE THE POSI-
TIONS OF ALL THE MOUNT-
ING AND WIRING HOLES
FOR THE SUBPANEL GIVEN
HERE BUT ALSO THE AC-
TUAL POSITION OF THE
SHIELD CANS AND OTHER
ASSOCIATED APPARATUS IS
SHOWN. AS IN THE'LAY-
OUT OF THE MATN PANEL,
IT IS A WISE MEASURE TO
BE EXTREMELY CAREFUL
IN THE POSITIONING OF
THE VARIOUS MOUNTING
HOLES

THE PARTS WHICH GO
INTO THE BASE OF THE
SHIELD CANS ARE FIRST
MOUNTED THEREIN BEFORE
THE BASES ARE MOUNTED
IN PLACE. ON THE SUB-
PANEL. THE MOUNTING
SCREWS ARE PASSED UP
FROM THE BOTTOM OF THE
BASE AND FASTENED BY
NUTS ON THE TOP SIDE OF
THE CAN BASE

In case regeneration does not occur, it .

may be found necessary to reverse the
leads to the tickler coil, although if the
wiring ‘as shown is followed out, there
should be no need for this procedure.

The antenna compensator. will be
found most useful in aiding the tuning in
of signals from a distant station. Not a
great deal of effect is noted when the
control is adjusted during reception of
local signals.

In the next article will be described the

construction of a two-stage power ‘ampli- -

fier-power supply unit, and also instruc-
tions will be given showmg how the com-
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plete receiver, tuner and amplifier may
be mounted in a console cabinet which
also houses an electric phonograph with
magnetic pick-up.

Beyond this there are several other very
interesting adaptations to which the Rapio
News Foundation Tuner will readily
adapt itself, such as a compact all-wave
receiver, utilizing plug-in coils for both
the short-wave and long-wave bands and
as ‘the nucleus for a compact superhet.
Future issues of Rapro News will “cover”
these variations of this aptly named
“foundation unit.”
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Why
Not

Get tize. ”UtmOSt from

o sour P leasitye

By Lioya J acquet

LL is shipshape aboard #kis boat for
that long contemplated vacation
cruise. Personnel has been care-
fully chosen with mature consider-

ation of inhibitions, reflexes and com-
plexes; the stores have been réplenished;
the gear stowed away; the bright work
polished; the chronometer wound up and
checked—everything ready to get under
way now, except the radio.

At the last moment someone suggested
that there ought to be entertainment on
tap aboard, and of course that meant a
radio receiver. Either somebody was to
deprive the home of a set or the radio
engineer of the crew had to steer a course
for the nearest dealer and purchase an
apparatus for the trip.

The bundle of tubes, wire and set
lashed to his after part, the radio man
comes- aboard and triumphantly installs
the music box that will, he hopes, solve
the question of leisure hours of the voy-
age. A small aerial is hastily rigged up,
a corner found for the instrument, con-
nections made to the craft’s electric line,
the switch flipped and a program tuned
in! He reports to the skipper, and now
everything is ready for the cruise. .

Squalls Ahead

There’s trouble lurking ahead. What
the landlubber radio man didn’t know
about the tricks that the sea can play on

his pet he will learn before the cruise
ends. :

He hasn’t taken into consideration the
corrosive effect of the sea air, which tar-
nishes to a finish the fine wires in a radio
set after several weeks or months. He
hasn’t thought about the probable igni-
tion noises, if the driving power is of the
usual gas-motor type, which will make the
radio useless as long as the engine is
running.

This same engine that may cause elec-
trical noises will bring about vibration to
which his radio tubes will respond in
a dispiriting way; and, if the set is not
solidly built, will make it rattle like an
existing 1914 Ford.

_Very likely, in the haste or neglect of
installation, the receiver’s box is very
handy for the idle hands on deck to turn
on and tune, but in a devil of a position
for the pilot who wants to see his course
and properly steer the ship. Also, every
time someone goes down the passageway,
he is sure to bang his knee against the
control knob, so that soon one or the
other will have to be serviced.

The least little storm encountered may
take away the flimsy aerial construction.
At a time when the skipper may want the
radio the most for weather reports and
storm warnings, it will be inoperative
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and as useless as so much dead wood.
. Besides, the sea-going members of the
crew rather look down upon the entire
rig. It is neither shipshape nor sea-
going. It looks as though it were out of
place in the clean-smelling, varnished
space of the pilot house. What they look
for is that spot of bright work that makes
it look like a marine gadget that belongs.
Ordinarily, they would not ship nor sail
with anything as landlubberly as this.

There is, as any voyager will tell you,
a typical “look” about the apparatus that
is hung about a wireless room, even
aboard the most modest tramp steamers.
t is massive, capable-looking. It has a
sea-going appearance and is constructed
so that it will work reliably whether it is
receiving a press report or the answer to
an S O S the operator has just trans-
mitted.

Makeshifts Not Suitable

Yachting and motor-boating enthusi-
asts, who also know their radio, will tell
you that an installation, to be useful,
must have practically ‘“‘growed” there
where it is, on board. It must be de-
signed for the job and adapted to the con-
ditions that vary with the boat.

Ferrying the family receiver to the
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cruiser will not do any good. It is far
better to construct a set specially for
cruising purposes. Some portables are
suitable, but their performance, on the
average, does not come up to that of the
really sea-going gadget that takes its place
in value and importance next to the com-
pass, the barometer and the anchor!

A well-designed set for the small boat
or yacht defeats every one of the diffi-
culties that would ordinarily beset it,
were it of the common variety as used
on land. Tt is impervious to moisture
and outside noises, fits in the most lim-
ited space on board, and works whether
the engine wants it to or not.

Some Specific Troubles

Salt water, sailors will tell you, gets
into everything sooner or later. It will
get into an ordinary receiving set. There
it will start its corrosive action against
sliding and wiping contacts. It will tackle
the prongs of the tubes and the fine wires
of the coils and transformers. There,
where a manufacturer has been short-
sighted enough to use an acid flux for
soldering, the havoc will be great and the
set exceedingly noisy.

There are alternate very damp and cool
days afloat. In a way that will appear
mysterious to the fresh-water seaman
water condenses on everything metallic.
The inside of a radio is no exception.

NEws For SEPTEMBER, 1929

AFT
DETAIL

Pasteboard coil forms will resent this. So
will the hygroscopic material that served
to bind the coiled wire . . . and the
poorly glued cabinets of wood that house
the apparatus. -
‘There is no way to prevent the cor-
rosive action of the-wadter or moisture
from forming. But both can be very
much minimized. Coils and condensers,
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RADIO CAN ADD IMMEASURABLY TO THE PLEAS-
URES OF SMALL BOAT CRUISING.
PORTABLE RECEIVER, HOWEVER, IS NOT AS SATIS-
FACTORY IN THE LONG RUN AS A MORE PERMA-
NENT INSTALLATION OF SPECIAL DESIGN

THE USE OF A

GETTING AROUND
THE MAST

LEAD~IN

K&)H; NG
S

AN ADEQUATE RADIO ANTENNA IN-

TERFERES IN NO WAY WITH EITHER
THE LOOKS OR THE OPERATION OF THE
SMALL CRUISER

transformers and other units should be
placed in individual cases. The general
shielding now indulged in might be satis-
factory by way of illustrating this point,
although bakelite with metal lining' for
the shielding itself would be preferable to
the all-metal cases.

Joints that have been soldered should
be painted either with 4n’ insulating var-
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TERMINAL BOARD

RADIO SET

FOR BULKHEAD INSTALLATION THE RE-
CEIVER DESIGN SHOULD BE AS THIN AS
POSSIBLE FROM FRONT TO BACK.

nish, such. as shellac, or.with asphaltum
paint, or they may be treated to a paraffin
bath. Vaseline on-birding posts assists
also in preventing local erosion. Paraffin,
also, has other applications in this con-
nection, depending upon the details of
construction of the receiver.

Corrosion due to electrolytic action of
dissimilar metals is found most frequently .
on shipboard. When a ground ‘connec-

tion is made, this situation is most likely
to occur. The ground should  be posi-
tively made and the joint painted, as sug-
gested above. As it will, by reason of its
location, be more subject to corrosion
than other parts of the radio’ installation,
it should be inspected regularly.

Vibration on a small ship is quite no-
ticeable. It is, in fact, ‘detrimental
enough so that microphonic noises will be
developed in a radio set if not properly
taken care of. Fortunately, this is not a
major problem, since the most ordinary
care will eliminate this trouble. A few
pieces of sponge rubber under the set will
usually cure the trouble. Of course, in a
specially built receiver provisions will have
been made to correct this within the cabi-
net,by means of cushion sockets, proper sub-
panel suspension and bump-proof panels.

Besides the electrical noises, the radio
instrument may have to compete . with
physical noises from the motor. The so-
lution is an improved motor muffler on
the exhaust or better sound insulation
with the engine room. Placing the set in
a part of the boat where noise is at a
minimum is obvious, but not always prac-
tical nor desirable. :

A graver problem is, of course, the igni-
tion noises. Much work has recently
been done on this, particularly in the
automotive and aviation fields. The only
way to elimihate the pick-up of electrical
vibrations set up by the spark system of

the gas engine is by~ careful shielding of
the conductors.

It will be noted that the noise is less
obvious as the set is removed from the
proximity of the leads. If the engine is
remote enough, the noises may not be ob-
jectionable. In most small boats, however,
there is not great choice in space, the
engine room being amidships.

Shielding the ignition system is a tedi-
ous job, which will well repay in the
trouble taken later on. The work is quite
simple and detracts in no way from the
performance of the engine once it is com-
pleted. "All of the wires in.the entire
ignition system are encased in a metallic
shield, such as braided copper, and thor-
oughly grounded. The shielding must be
complete, with no part of the ignition
wiring escaping. Where several pieces of
shielding tubing is found necessary these
pieces, to make the job effective, must be
electrically bonded.

Another method of controlling the
noises is to introduce choke coils in the
filament current supply leads and place a
large fixed condenser across them (the
leads, not the chokes). Choke coils for
this purpose, as well as condensers,- are
readily available on the market. If an
adequate shielding job can be done, it
will be much preferable, however.

Of course, -if the ship is a sailer, or
powered by steam or Diesels, all your

troubles will be absent, and you may pro-

ceed as though you were on land with
the installation.

Powering the Receiver

Securing power to run the set is the
next problem. It is best practice to fol-
low the lead of the commercial installa-
tions so far as concerns the “B” or plate
supply and to use batteries. If the ship
i3, a large one, and has a complete
110-volt generating set, the battery elimi-
nator idea may be entertained. However,
the direct current system that is on most
ships may make}it difficult to design an
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ticularly- heavy in construction.
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adequate control panel for the average
radio installation. Time, space, energy
and money will be saved by using bat-
teries. So far as we consider the filament
supply, the usual 12 or 32-volt battery,
which energizes the small boat’s lighting
system, can be used to advantage.

This is of interest, because the filament
plug can be fastened into the nearest re-
ceptacle on board, thereby saving consid-
erable wiring' mess to the control panel
in the engine room through difficult places
and quasi-inaccessible corners.

Most experimenters tap the battery
and use only the six volts they need for
the filament circuit. This is not consid-
ered the best practice, as it will wear
down the one cell used faster than the
others. A better plan, which is followed
by the best shops today, is to place a
suitable-resistance across the line, tapping
off the potential needed.

The Receiver’s Pick-up System

Antenna and ground installations on
board the average small boat present a
problem to the skipper. Space is limited,
masts are usually to be used for- some-
thing else that radio wires, deck space is
restricted, and an aerial is” anything but
shipshape.

With the new type receivers, employing
the very sensitive screen-grid type of
tubes, the antenna can be cut down in
length very .appreciably and certainly
within the restrictions that are imposed
upon the installer aboard a small craft.
With the usual kind of receiver, the an-
tenna problem is still the same old one,
and length will have to be made, some-
how or other. '

Antenna design is an art by itself,
which becomes a thing of particular
beauty when the small boat is considered.
Most installations on board craft of 50
feet or less are usually of the multi-wire
variety, bunching together fore and aft,
using ‘the yard arm of the only. mast
amidships to spread the wires apart.
Husky insulation is provided, giving the
entire installation a top-heavy look which
is most uncomfortable and unnecessary.

It is desirable to make the aerial as in-
conspicuous as possible. A single wire,
running fore. and aft, insulated with
small, well-nigh invisible glass insulators,
will not detract from the maneuvering or
operating characteristics of the boat. Sig-
nal flags can be run up without interfer-
ence and the searchlight played freely.
The thin wire that is the aerial adds to
the rigging, and everybody is happy.

Multiple parallel wires are unnecessary,
from an electrical standpoint. The
lead-in is placed to reach the set at best
advantage. It is taken along.the aerial,
well soldered, and brought down into the
cabin through an insulating. bushing spe-
cially made for the job. If a receiving
set only is to be used, it need not be par-
But it
should be shipshape, in so far as the in-
stallation is concerned, for no water
should seep into the cabin through this
hole.

Making ground on a boat is probably
very easy. The usual practice is to run a
connection to the engine block or to any
metallic piping to the water. The ground
should be run as directly as possible. It
need not be insulated. The connection to
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the metal should be particularly thorough,
well painted with an insulating varnish
and taped. Corrosion can give a lot of
trouble at this point.

Phosphor bronze wire, of the type used
in commercial installation, will give the
long service that is anticipated. Copper
wire will service well also. Iron wire is,
of course, out of the question, even
though galvanized or copper coated.
Sooner or later it will begin to rust.

Receiver Design Considerations

Probably the most neglected of all fac-
tors in small boat set design is the size
and weight. While the latter factor is
not of great importance, still the skipper
will want to take into consideration every
pound of unnecessary gear he may ship
above the water line as well as below. A
complete radio installation may add a
hundred pounds or more, which must
be considered is servicing is needed.

Assuming that a place has been found
for the radio, an opening should be made
in the bulkhead or a siding into a closet
provided. so as to get the face of the in-
strument as flush with the paneling as

possible. Many pilots will want the radio
in the pilot house, so that valuable
weather information can come to them
directly while on watch. Others may
want to place it in the forward or after
cabin.

Space is at a premium on ships. So as
to place the radio as close to bulkheads
as possible, it should be made flat. Com-
pactness is required in the depth of the
cabinet. The height and the length are
not as important although they too must
be considered in the design.

The terminal board for all wires and
batteries should be brought as near the
instrument as possible. Probably enough
space will be available in back of the in-
strument’s opening, in which case it will
be out of the way. Otherwise a neat bake-
lite piece with nickeled terminals imme-
diately below the set will add to the looks
of the installation.
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Entertainment No Longer the
Sole Feature

Using the radio installation is quite an-
other problem. It is while at anchor
that time begins to weigh. Thén the
radio can be turned on for entertaininent,
and if everything has been well done in
the installing, the enjoyment will be the
reward.

Skippers are learning more and more
to use the radio for their navigation and
information. A knowledge of the code
15 not necessary to pick up weather warn-
ings, which are sent out in bulletin form
by most broadcasting stations at regular
hours daily. Neither is it difficult for the
average mariner to tune in and regulate
kis chronometer by the radio time tick.

There is the story of a yachtsman who
won one of the Bermuda races, because
ke checked his two chronometers by radio
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IT IS A SIMPLE MATTER TO PROVIDE
MORE THAN ONE SPEAKER OUTLET,
WIHILE THE SET ITSELF CAN THEN BE
PERMANENTLY INSTALLED IN THE
MOST ADVANTAGEOUS LOCATION

IN SOME CASES ADVANTAGE MAY BE
TAKEN OF EXISTING CUPBOARD OR
LOCKER SPACE WITHOUT IN ANY WAY
DETRACTING ¥ROM THE CABIN FITTING

time signals, found out which was in
error, and was able to keep accurately on
his course, shortening his running time
sufficiently to win the race!

Only recently there has been available
a small direction-finding jigger for small
vachts, which makes it possible for the
amateur boatman to correct any error
that may be in his compass or to feel his
way about even in densest fog.

Transmitters for small boats will un-
doubtedly become more and more popu-
lar as their owners learn their value. Ulti-
mately, with the general acceptance of
the Hague Convention deliberations, it
may become necessary for all ships carry-
ing passengers to be equipped with radio,
both for transmitting and receiving. In
anticipation of that event, many yachts-
men are placing wider and wider confidence
in compact short-wave apparatus that en-
ables them to be in constant communica-
_tlgn with other small ships and with
shore. Thus protected, cruising with
small’ shlps ‘takes on an added charm and
is boutid to “spread:
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INpucTANCE,

and What They Mean t

Co1l

In witness whereof, we point to the

humble coils of a radio receiver—a
few turns of wire on a tube, or some-
times hanging in empty air. And yet the
electrical and magnetic actions taking
place inside them and around them are
among the most complicated phenomena
over which scientists make long word
investigations, and radio engineers burn
the midnight oil.

It is not the purpose of this article to
go too deeply into the subject—or even
within a measurable distance of its
theory. But this may be taken by the
beginner as an attempt to explain some
elementary principles of the use of coils
in radio work. There is no subject more
interesting to the practical constructor;
as attested by the thousands of letters
which this office- receives yearly, asking
“How many turns of wire on this coil?”

First of all, what is a coil? What is
its use?

A coil (in radio practice at least) is
an instrument for the concentration and
control, within a compact space, of a
measurable quantity of a certain electro-
magnetic property called inductance,
which is necessary to direct alternating
currents into the path they should follow.
For that reason, a coil is often called,
rather improperly, an “inductance.”

SIMPLICITY is sometimes deceptive.

Uses ¢f Inductance

Inductance is not utilized solely in
radio—far from it. Every electric motor
~~cven the simplest form, such as a door
bell or a telephone receiver—employs in-

REsisTANCE

D C.S 121

By C. P. Mason

ductance as indispensable to its opera-
tion. We might as well call the
windings around the magnet which move
the striker of the bell, or vibrate the
diaphragm of the telephone, an induc-
tance. They are as much so—and have a
good deal more of that essential property
—as the inductance coil we call a radio-
frequency transformer. The latter has
a very small amount of inductance, for a
reason which we shall explain later—that
it must respond to a current which alter-
nates almost inconceivably faster than
that in the bell magnet, or the telephone
windings.

What, then, is inductance? Why is it
to be found in a coil of wire? ’

It is true that even a straight wire has
inductance. That in an aerial is meas-
urable; but the same reason that leads
us to wind a wire on a spool to carry it
around leads us to wind it up in order to
concentrate. its inductance into a con-
venient space, so that we can control it
in our radio set. There is another im-
portant advantage; when we wind the
wire on a spool, we do not increase or
diminish its actual length (so far, for
instance, as its resistance goes), but we
do greatly increase its inductance, as will
be shown soon.

Inductance is that property in a wire—
or any other conductor of electricity—
which opposes any change in the amount
of an electric current flowing through it.
If we turn a current of electricity into
the wire, it is at first opposed by the in-
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ductance. After this has been overcome,
and a steady current has started to flow,
the inductance will oppose any endeavor
to shut off the flow of current; as, for
instance, by disconnecting a battery at-
tached to the wire.

We may here make a comparison of
our current with a train of cars on a
railroad track; a good deal of pull—or
push—is required to set them in motion.
But, when they are once under way, a
good . deal of force will be required to
stop them. This phenomenon—which
works both ways—is called imertia. So,
also, inductance is an electrical inertia.

If our long train of cars were on one
of the “roller-coasters” popular in city
amusement parks, it would be spread out
over a good many curves; Some cars
would be at the top of a steep grade,
ready to roll down hill; some would be
at the bottom and would have to be
pushed uphill in order to move them at
all. The reader might - see, at first
glimpse, an analogy.to the movement of
electricity in a coil whose turns are at
different woltages. But there is an im-
portant difference.

The Field

The cars on our roller-coaster only
push or pull each other along the line of
the track. A car on a curve does not
pull sideways on one going by it on an-
other track. But, when a charge of elec-
tricity is moving along a wire, it has an
effect outside the wire which may be felt
for a long distance. If this weré not
true, it would be impossible for a signal
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THE LOOP AERIAL IS ONE FORM OF IN=-
DUCTANCE, BRING NOTHING MORE THAN
A COIL OF LARGE PHYSICAL DIMENSIONS

sent out from an aerial in Pittsburgh or
Schenectady to be received on another in
Australia or Antarctica—as we know it
can be.

The reason is that every moving par-
ticle of electricity (“eleciron’”) has a
moving “magnetic field”; and this mag-
netic field has an influence, perceptible to
a very great distance, on other electrons
which tends to influence their motions.
At very short distances, a current moving
in one wire and changing its intensity
and direction of motion will set up a
somewhat similar and strong current in
another wire; this effect is made use of in
the familiar power transformer. If the
two wires are free to move, they will
push or pull each other—an effect made
use of in the electric motor. If they are
moved with relation to each other, while
carrying steady currents, additional cur-
ent will be generated, as in the dynamo.

A SHOWS THE DIRECTION OF THE MAG-

NETIC FLUX WHEN THE CURRENT
FLOWS IN THE DIRECTION OF THE
THUME. B SHOWS THE MAGNETIC

FIELD OF A SINGLE TURXN OF WIRE

The wire in which a current is flowing
is surrounded by a magnetic field, as said
before. So long as this field remains
steady (after the necessary expenditure
of force to create it has been completed)
it produces no further effect upon its
surroundings. For that reason, as our
readers who have direct-current lighting
service know, we cannot use a trans-
former to “step up” or “step down”
direct current.

But, when we shut off the current, the
steady magnetic field which surrounds it
“collapses”; ‘the pull and push which it
has exerted upon all electrified particles
around it weakens, and they begin to re-
arrange themselves. When they do so,
they in turn create a flow of current.

Now, an alternating current may be
taken as a series of direct currents turned
on and off, alternately, and flowing first
in one direction and then in the other.
At the beginning of each cycle there is
no voltage (‘“‘electromotive force”) across
the ends of the circuit to which our
generator is connected. The current is
turned on, and builds up with increasing
voltage applied, but not so fast as does
the voltage; because the nductance of
the circuit opposes the flow of current.
When the voltage has reached its height
it begins to decline, but the current then
feels the effect of the induciance of the
circuit, which tends to keep it moving.
TFor that reason, the current “lags” be-
hind the voltage. Finally, the voltage
sinks to zero. All this, with an ordinary
a.c. lighting line, has happened in 1/120th
part of a second.

Now then, if the voltage were again
applied to the same terminals iz the same
direction, we would have a pulsating
current; such as that which comes from
a rectifier in a radio set. But, in an
alternating-current system, it now re-
verses its direction; the terminal which
was formerly “-}-” now becomes “—7,
and vice versa; and the current starts to
flow backward. It builds up, again lag-
ging behind the voltage, and falls again
to zero. The process is then followed
again from the other end, and so on till
the generator is shut down.

“Self” and “Mutual” Inductance

In a radio circuit we have the same
process of alternations of the voltage and
current, but thousands of times faster
than in a lighting circuit. We may have
alternation at the rate of from ten thou-
sand to twenty million, or more, cycles
in a second. The conditions which we
encounter will be different iz value; but,
however great the frequency, the induc-
tance of the circuit will always tend to
resist an increase in the flow of current,
when it is building up, by increasing the
load upon it; and it will always tend also
to resist a decrease in the flow of current,
by feeding back energy .into it.

This is the “self-inductance” of the
circuit; but if another circuit is near it,
and in the proper position, we shall find
that the inductance of the first increases.
This is because the current in the first
circuit carries not only the load of put-

ting itself in motion, but also the load

of putting in motion a current in the
second circuit. This is counterbalanced
by the fact that, when the first current 1s
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beginning to drop off, the second circuit
begins to feed back energy into it. This
reversible effect is the muinal inductance;
and it is only by mutual inductance that
we can transfer energy fromm one elec-
trical circuit to another which is not
directly . connected with it—as between
the primary and the secondary of a trans-
former. This mutual inductance is
greatest when the two wires or other con-
ductors are approximately parallel to each
other, and increases as the distance be-
tween them is lessened.

And Capacity

Transfer of energy, however, is not the
only method in which the property of
inductance is used in a radio receiver.
The effect of tuning is obtained by a sort
of family rivalry between inductance and
its contrary sister, capacity.

THE DOTTED LINES IN A INDICATE THE

FIELD OF AN INDUCTANCE. THE THUMB

RULE OF FIG. 1 ALSO HOLDS TRUE HERE.

B ILLUSTRATES MUTUAL INDUCTANCE
IN TWO COUPLED CIRCUITS

When we turn a current into a wire, by
applying an increased voltage across its
ends, all the electricity does not remain
in the wire. It crowds out all around by
pressure from within, as if by attraction
from without, into the air or other insu-
lating material surrounding the wire. So
that a certain portion of the electricity
never gets to the other end. If our cur-
rent reached a certain steady value and
remained there, this truant electricity
would remain permanently outside the
bounds, except for a slight leakage. This
effect may be experimentally tested by
charging a large condenser (one-micro-
farad or up) with a battery. Electricity
flows in, but does not pass through. It
remains there until the condenser is dis-
charged;—not in the metal plates—as
once was thought—but in the insulating
layers between.

But, if we remove the electrical “pres-
sure” of the voltage, the capacitive elec-
tricity will seize the first opportunity to
escape—as may be shown by short-cir-
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FIG.3

THE CAPACITY BETWEEN THE TURNS

OF WIRE IN A COIL IS SHOWNXN AT A.

THE TOTAL CAPACITY OF THE COIL IS
INDICATED AT B

cuiting the charged condenser. If we
reduce the voltage slowly, the capacitive
electricity will flow out in an orderly
manner.

There is a third effect which we must
take into consideration—resistance. Now
resistance does not assist the current,
whichever way it flows; it always hinders
the flow of current, and takes away elec-
trical energy from a circuit by convert-
ing it into heat. The greater the current,
the greater the loss of energy by resis-
tance. “I®R loss,” as the engineers say.

Imperfect Analogies
Let us take an often-instanced com-

parison. In a water pipe the flow of
water is resisted by the friction of the

water against the sides of the pipe. In.

a very long, narrow pipe the pressure is
reduced almost to nothing at the far end,
purely by the friction of the water. This
is resistance; and it is lessened as the
pipe is increased in size, just as electrical
resistance is less in larger wires. An
electrical current, however, meets resis-
tance all through a wire, and not merely
at the sides. In this case, it is more as
if the pipe were filled with pebbles, be-
tween which the water had to find its
way.

Suppose the pipe to be elastic—that is,
made of rubber which would stretch,
Then, as pressure was applied, the pipe
would increase in diameter, and would
take up an increased amount of water
before any would emerge from the far
end. On the other hand, when the pump
was shut off, the contracting walls of the
pipe would force out water and maintain
a flow for some time. This we may
compare to capacity.

In the third place, in order to send
water through the pipe, it would be neces-
sary to put all its contents in motion;
and, to do this, effort must be expended.
When the water was once in motion,
however, it would have a speed, and a
consequent momentum, to be overcome
in stopping its flow. This would be com-
parable to inductance.

. Here, however, the comparison fails;
because, as we have said, the effect of

inductance extends outside of our con-

;dil"ctor. We would have to suppose that

the flow of water in a second pipe along-
side the first, and attached to a separate
pump, would be able to influence that in
the first; and vice versa. This effect of
magnetism is not paralleled by any other
common phenomenon within our knowl-
edge; and we must therefore abandon our
comparison at this point.

The “Tuned” Circuit

Let it be enough to say here that the
effect of “resomance” or the operation of
tuming in a radio circuit is effected by
obtaining a certain proportion of induc-
tance and capacity, combined. While
either inductance or capacity alone op-
poses the flow of an alternating current
in a circuit, the opposition or “reactance”
of the capacity diminishes as the fre-
quency of the alternations increases (it
becomes infinitely high when there are no
alternations, as in a direct current). On
the other hand, the opposition or re-
actance offered by inductance increases
as the frequency increases (while it is
zero to a constant flowing direct current;
a coil of wire has no more direct-current
resistance than the same length of wire
stretched out). More than that, the re-
actance of capacity and 1nductance in-
stead of adding together, cancel eac/'z
other. Therefore, for any given value of
capacity and inductance in any circuit,
there is some definite frequency at which
they balance; and therefore the combined
circuit presents no reactance. If its re-
sistance is low, therefore, current of this
frequency will alternate back and forth
in it readily. - We then say that the circuit
is “tuned” to this frequency.

More than that, if we use half as much
capacity and twice as much inductance
(or twice as much capacity and half as
much inductance) they will still con-
tinue to balance; and we shall have a
different circuit, yet tuned to the same
frequency. Therefore, when we are de-
signing a tuned circuit for a radio
receiver, to select a certain frequency out
of the enormous number of signals to
which it is exposed, we may use our
judgment in proportioning the two
elements.

It is now customary to use for this
purpose two instruments, a coil and a
condenser. The coil has comparatively a
great deal of inductance and should have
as little capacity as” possible (it must
necessarily have some); the condenser
has a great deal of capacity with almost
no inductance. By properly balancing their
values, we may obtain the best results.

Some Formulas

The fundamental formula of tuned cir-
cuits is that the frequency (per second)
is equal to 1 divided by 6,2832- times
the square root of the product of the in-
ductance in kenries by the capacity in
farads. The number 6.28324 may be
recognized as the relation of the circum-
ference of a circle to its radius; the
“henry” and the “farad” are the elec-
trical units of inductance and capacity,
respectively. However, for radio fre-

" quencies—or even house-lighting frequen-

cies—these units are rather too large for
convenience.
instead.

v
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We may put it this way,
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The frequency in kilocycles is equal to
159,200 divided by the square root of the
product of the inductance in micro-
henries by the capacity in smicrofarads.
(A microhenry is one one-millionth of a
henry; a microfarad is one one-millionth
of a farad.) :

The wavelength correspondmg to any
frequency is often more familiar to the
The
wavelength in meters is equal to 1884
times the square root of the product of
the inductance in microhenries by the
capacity in microfarads. If we wish to
calculate the capacity in micromicro-
farads, we use as our final multiplier,
1.884.

However, taking square root is
laborious. It is easier to multiply; so
here is a simplified formula, more readily
useful and quite as accurate, while better
fitted to radio frequencies and values.

Square (that is, multiply by itself)
the wavelength in meters; divide the
product by 3.55. The result is the
product of the microhenries of inductance
in a circuit by the micromicrofarads of
capacity.

(A micromicrofarad is one millionth
of a microfarad. Values of tuning con-
densers in microfarads are more readily

INTERNAL
| FIELD

THIS MAGNIFIED VIEW OF THE SIDE

OF A COIL SHOWS THREE THINGS: THE

INTERNAL FIELD OF THE COIL, THE CA-

PACITY BETWEEN THE ADJACENT TURNS
AXND THE SKIN EFFECT

handled thus: .0005-mfd. is 500-mmfd.,
or micromicrofarads; .00035-mfd. is
350-mmfd; .00025-mfd.-is 250-mmfd.;
.000145-mfd. is 145-mmfd.; .000032-
mfd. is 32-mmfd., and so on.)

Coil and Condenser

Now then, to apply our last rule: a
tuned circuit to cover the regular broad-
cast band must go up as high as 545.1
meters. Squaring this gives us 297,135;
and dividing by 3.55 shows that we must
have such inductance and capacity in the
circuit, when the tuning condenser is set
at -maximum, that their product will be
83,670. If we use a 500-mmfd. con-
denser, there ‘must be-168 microhenries
of inductance in the circuit—that is, in
the- coil. (This calculation is approxi-
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mate, because we have yet to reckon with
the “distributed” or “self”-capacity of
the coil and the rest of the circuit; which
will be far from negligible when we get
down to the other end of the dial, as
we shall see.)

Similarly, at the other end of the
broadcast band, we find that we must not
have inductance and capacity in the
circuit such that their product will exceed
11,270. In other words, if the induc-
tance remains the same (it really de-
creases slightly, but this is more than
overcome by the effect of the self-
capacity) we must be able to reduce the
capacity of the circuit to about one-
eighth of its former value. This is easy
enough as regards the condenser; but the
capacity of the coil is the stumbling
block on high frequencies. On the broad-
cast band, however, we should not find
this serious.

At 100 meters, however, the product of
inductance and capacity is only 2,817; at
50 meters 704; at 20 meters 113; while
at 2 meters—and work has been done
below this wavelength with a single kink
in a wire for a coil—one micromicrofarad
of capacity and one microhenry of induc-
tance tune our circuit!

Now then, on the upper band, we have
our choice of any of the standard sizes
of variable condensers. The 43-plate in-
struments with .001-mfd. capacity were
in style when even longer waves were
tuned by the set-building amateur; 500
mmfd. (23-plate) condensers are still in
common use, but the 350 mmifd. have
now the lead; and from 230-mmfd. we
can get instruments down to as low as
the 16-mmfd. midgets used in short-wave
sets, For any size of condenser we can
design a coil with an inductance which
will bring the circuit up to our- required
maximum. What other considerations

A FEW TYPES OF MANUFACTURED AND
HOME-MADE COILS

then, enter into this simple problem?

A radio receiver, up to the output of its
power tube, is a voltage-operated device.
That is, it generates its own power; but
the output of each tube is governed, not
by the amount of “signal” current of its
input, but by the woltage which that sig-
nal builds up on its grid.

This fact, when we are dealing with
the very small current flow in a tube’s
grid circuit, leads us to design a trans-
former very different in its purpose from
a power transformer. If we are to get
out of the secondary of the power trans-
former enough current to light the tubes
in our set, we are more interested in the
efficiency of its energy (current) transfer.
This is not as essential even here, how-
ever, as it is in the transformer which
feeds many horsepower of energy into a
big motor; even with a considerable loss
in the circuit, house-current is cheaper
than dry-cell batteries for filament
lighting.

But in the radio-frequency transformer
we need a voltage output; the grid cir-
cuit draws no current, or practically none.
What arrangement of capacity and in-
ductance will give us the greatest voltage
on the grid from a given signal?

Design of the Coil

The voltage set up across a coil by a
given alternating current increases as the
value of the inductance increases (some-
what as the voltage across a resistor with
a given direct-current flow increases with
the resistance). The tuning condenser
charges with the “signal” voltage, and
makes it effective across the grid and
filament.

Then, if we should use a radio-fre-
quency choke of the familiar 85-milli-
henry type as a coil, why would not the
voltage obtained across a single tube be
sufficient to obviate the necessity of other
stages of amplification? A single micro-
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microfarad—or a trifle less—would tune
it to the highest wave on the broadcast
band.

The answer is that it is a practical
impossibility to make such a coil with a
self-capacity as low as 1-mmfd. For
that reason, such a choke is naturally
tuned higher than the highest broadcast
wave. In some receivers,a choke of this
kind is used in the antenna circuit and
across the first r.f. tube. We commonly
speak of such a circuit as “aperiodic” or
“untuned”: by which we mean that it
tunes far above the highest wavelength
we wish to receive. It is therefore un-
selective.

The considerations of self-capacity and
resistance in the coil, rule out the possi-
bility of using such a monstrosity of an
inductor in a tuned circuit for broadcast
reception; though on the very long waves
“honeycomb” coils of very high induc-
tance are used.

As a practical measure, we will find that
a coil to work between 200 and S50
meters should be designed to work with
a condenser of not more than 500- or less
than 250-mmid. capacity. The inductance
of the coil must therefore be somewhere
between 160 and 320 microhenries. For
the shorter waves we must have yet
smaller coils; with even a midget 32-mmf.
condenser the coil whose upper range is
30 meters must have less than 8 micro-
henries inductance.

Inductance Formula

A general rule for determining the ap-
proximate inductance of a coil from its
dimensions in inches is that the number of
microhenries is equal to the square of the
radius, multipled by the square of the
number of turns, divided by ten times
the length of the winding, and again
reduced in a proportion which is deter-
mined by the ratio between the diameter

(Continued on page 264)
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Coz’l Dz'ame.térs, Lengt/z and N_.umber of Turns

Are Determingd by this

Calculation

N Mr. Mason’s article on coils, found
in preceding . pages of this issue,
the general theory explaining the
electrical phenomenon and function

of coiled wires to set up an “inductance”
is' explained. This article, prepared by
the Technical Staff, is intended as a log-
ical follow-up on the information pre-
sented by Mr. Mason and is of a more
practical nature in that it will show the
experimenter how, with the aid of the
chart shown, if he has a variable con-
denser of known value, a coil of suitable
inductance can be wound to cover a defi-
nite band of wavelengths or frequencies.
Or, if he has the coil'and condenser, it
will be shown how it is possible for him
to determine the high and low end of
the tuning range the combination will
cover when connected in a tuning circuit.

It is not the intention of the writer to

go into the theory of the calculations or
the mechanics behind the preparation of
this chart. Suffice it to say that it is
based upon the function of the polyphase
slide rule and the chart shows a graphic
representation of the number of scales of
the slide rule in the positions in which
they are used. -It should be remembered
by the experimenter that the calculations
made with this chart will not be abso-
lutely accurate. However, as a thumb-
rule indication of the approximate size of
the secondary of a radio-frequency trans-
former it will prove satisfactory.

To illustrate the use of this chart, let -

_a coil for use in a tuned circuit.

us start with the first of the number of
examples. The constructor has a .00035
mfd. condenser and wishes to wind for it
Natu-
rally, he has some idea of what he expects
the coil-condenser combination to do.
First, it must be tuned to the maximum
wavelength which will include those sta-
tions operating approximately on the
highest broadcast wavelength, namely 550
meters. Second, the coil must be wound
on some definite diameter tubing; for
argument’s sake, let us say two inches.
Knowing these two prime factors, a suit-
able coil can be designed by the use of
the chart shown which will meet the
rough requirements imposed.

From the inspection of the chart, it
will be found that there are 7 distinct col-
umns or scales. From top to bottom
they read: 1, Capacity; 2, Wavelength;
3, Inductance; 4, Length in Inches; 5,
Index Line; 6, Number of Turns; 7,
Diameter. .

Now, on the first column, marked Ca-
pacity, mark lightly with a pencil the
point denoting the capacity of the con-
denser to be used with the coil, namely
.00035 mfd. Then, holding the ruler or
cther straight-edge at this point and also at
the point marked 550 on the second scale,
Wavelength, draw a light pencil line be-
tween these two points and continue it on
to the third scale, Inductance. Here, the
inductance in microhenries which the coil
is to have is indicated. Next, join this

NuMBeRr oF TurNSs Per INCH

CHART

point on the Wavelength Scale, to the
point indicating a two-inch diameter on
the seventh scale, Diameter.

Now, from the wire table shown, de-
termine the size of wire you wish to use
and note the number of turns per inch
for that particular wire. Suppose it is
desired to use No. 24 d.c.c. wire. This
has 3514 turns per inch. Then on the
sixth scale, Number of Turns, locate the
point denoting 35%%; draw a line from it
through that point on the Index line at
which the previously drawn line inter-
sects it and continue to the fourth scale
denoting Length in Inches. We find
here that the coil should be wound 234
inches long. Going back to the wire table
and finding that No. 24 d.c.c. wire runs
35%% turns to the inch, it is merely neces-
sary to multiply this figure by the length
in inches, 234, to obtain the total number
of turns to be wound, or about 98 turns.

Supposing instead of determining the
length the coil should be, this together
with the diameter was known and in-
stead it was desired to know how many
turns per inch would be required. It
is simple to see that if by working from
the point on the Length in Inches line
and intersecting the Index line, a point
would be found on the Number of Turns
scale which would indicate the number
of turns per inch of wire which was nec-
essary to obtain a coil having the re-
quired inductance. Thus, by locating the
figure 3514 on the scale, it would only
be necessary to refer to the wire table

Size Wire Enamel Enamel to determine the size of _wire which
B&S Enamel and S.C.C. andS.S.C. equals or approximates this figure in
Gauge D.CC. SCC. DSC. SSC. 152 14.2 147 turns per inch. The chart can be worked

14 13.7 14.6 14.7 15.0 17.0 15.8 16.5 backwards too, as can easily be deter-
15 15.0 16.2 16.4 17.0 18.7 17.6 18.4 mined. Supposing you already have a
16 16.7 180  18.2 190 214 19.5 20.5 coil, know its diameter, size of wire and
17 18.5 20.0 20.0 21.2 24.0 21.7 22.9 length of winding in inches. With these
18 19.6 223 223 236 272 24.2 25.8 factors known, all that would be neces-
19 225 25.0 25.2 27.0 30.1 26.5 28.4 sary is to observe the following proce-
20 24.5 275 275 205 336 29.6 315 dure. First, draw a line in the correct
21 27.3 30.8 30.8 32.8 37.7 32.7 35.0 manner on the Length in Inches scale to
22 30.0 340 340 366  42.3 36.1 39.0 the point on the Number of Turns scale
23 . 32.7 37.5 37.5 407 47.2 30.7 431 denoting the number which coincides with
24 35.5 415 415 45.3 52.9 437 47.9 that determined by an actual count of the
25 385 45.7 45.7 50.3 390 478 $28 turns on the coil for one inch. Then,
26 41.8 50.2 50.2 557 65.8 521 58.1 from the point on the Diameter Scale in-
27 45.0 55.0 55.0 61.7 73.9 37 0 64.4 @catmg the diameter of the coil draw a
28 48.5 60.0 60.0 68.3 82.2 61.9 70.6 line which intersects the point on the In-
29 520 655 655 754 92.3 67.4 779 ~ dex line obtained by the first operation.
30 55.5 71.3 71.3 331 103.0 72.8 85.3 Continuing the second line to ghe Induc-
31 60.0 73 7713 91.6  116.0 79.1 93.9 tance Scale will indicate the inductance
32 627 . 837 8.7 1010 1300 85.6 TR eSS Gl S Ol R i (1 g
33 66.3 90.3 90.3 1100 1450 91.7 112.0 it is simply necessary to connect this
34 70.0 97.0 97.0 120.0 164.0 988 123.0 point with the figure denoting the high-
35 73.4 1040 1040 131.0 1820 105.0 133.0 est wavelength which it is desired to have
36 77.0 1110 1110 1430  206.0 113.0 146.0 the coil-condenser combination tuned to.
37 80.3 1260  126.0 1550  235.0 1200 157.0 By continuing the line over the Capacity
38 83.5 133.0 133.0 168.0 261.0 128.0 172.0 Scale, the size of the condenser in micro-
39 89.7 140.0 1400 181.0 farads is thus indicated. ‘
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Modern Maﬁufacturi"ng

M ACHINES fia:

q Fig. I—DT. L€€ DEFOTESt holding one
of the carlier types of “audion.” Out of this
expensive laboratory product grew the whole
wide range of modern vacuum tubes whicl today
are made on the machines that reduce the cost
to a fraction of what it used to be

‘J]Fig 2‘—A Mdé‘hine’for flar-
ing the glass tube which acts as a
support for the tube elements. ~ This
machine, ingenious and costly as it is,
is already being superseded by one
incorporating even greater  cost-
cutting wmprovements

]
4l
i

Ll

r

v‘.»‘:{i‘. .

q Fig. 3—T/7,€ Operator is placing in position
w the flared tube the grid, plate and filament lead
wirves and the small diameter glass tube through which
the air will later be exhausted. On this machine, which
has sixv jig fixiures, these wires are scaled into the glass,
as shown in Fig. 4. Each jig revolves constantly, and
the centire circular table is revolved in steps to bring
the jigs to the successive heating stages

www americanradiohistorv com
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METHODS and Ingenious q Fig. 4—A Close-up view

of jig assembly, at the moment
when the two clamping arms are

pressing the healed glass to a
ave roug h t tight seal around the wires

q Fig. 5—By Means of gauges,

the operators assemible the grid, plate

and filament elements for spot-weld-
mg to the sealed-in lead wires

q Fig. 6—-'H€7'€ the asscmbled
clements are being welded into place;
accuracy of spacing between the ele-
ments being assured by the ganges
shown 1n Fig. 5

Ihoto ©® Underwood & Underwood

q Iig. 7—A710111€)' ingenious machine, on which the outer

bulb and the scaled-in element assembly are brought together,

preheated, sealed together, and the tube cut off ready to be
e evacuated

www americanradiohistorv com
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q Iig. 8— 1T he Tubes are cvacuated
through the small glass tubing extend-
wmg wp inside the bulb. Ewvacuation is
carried on with the filament lit and
with heat cxternally applied

q Fig. 9—-Anozﬁhe7‘ type of evacuating apparatus.
with the furnace door raised to show the tubes in
position

q Fig. II_‘“T}LL’ Tube is passed inside a high
frequency coil, which heats the elements by induc-
tion, driving off the last residue of gases and flash-
ing the magnestom or other cleansing agent; another :

tune and cosi-cutting process %

Ravpio NEws ror

SeEpTEMBER, 1929

Photo © Underwood & TUnderwood

www americanradiohistorv com

qFig. 10— e
bulbs are placed
i this machine,
together with the
bases, which are
here cemented in
place.  The lead
wires protrude
through the base
prongs, being then
cut off and a drop
of solder applied
to the end of each

prong
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AR
o ot ’3“5"’%“‘0&&@4634*@%5“

.""‘ ﬂ?'ﬁ"ﬁﬂ%"@mmmmm%n an.-;
oo urt

q] Flg I3—Aflf6’7' “aging,”
cacl tube is individually test-
ed. In this particular case
rectifiers of the full-wave
ivpe are being tesied for pos-
sible departure from standard

*{: .

@aﬁv‘uf'«;«w

Fhoto © Undervoed & Underwood

q Fig. Iz—Completed Rt
tibes are allowed to “age”
for a length of time, whicl
varies according o the man-
ufacturer’s own schedule

q Fig. I4*AZ the Icjt, power

tubes are being tested by timpressing

a signal on the input and then meas-

wring the output load and analyzing
the distortion harmonics

Photo © Underwood & Underwond

q Fig. 15—Packagmg @ well-knowon make of vacuwin

tube.  This work, as well as many of the manufacturing

processes, is carrvied out by girls, who are better adapted

by temperament to the delicate operations involved. Un-

doubtedly, the fuwrther cconomics of machine packaging
will soon be made practical even here
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Screen Gria T, ubes, Antenna Sz‘age Tuning,
and a 250 Power Amplifier as

ADDITIONAL REFINEMENTS

ExpL Fight

on the

ORER

By John B.

Brennan, Jr.
Technical Editor

QIn June, the writer de-

scribed the details for the
construction of an e gh!-
tube receiver. It con-
sisted of four radio-fre-
quency stages, a detector
and three audio stages.

QOf the radio stages, one

comprised an untuned
antenna stage employing
a single screen-grid tube,
while the remaining
three were tuned stages
employing the common
2014 tube. The tuning
of the radio-frequency
and detector stages was
accomplished by means
of a single dial. The
audio stages consisted of
a three-stage resistance-
coupled amplifier with
1714 power stage.

U This present article de-

scribes how, if the build-

er chooses, he may re-

vamp his Explorer Elec-

tric Eight to fit in with

any special requirements
which were not included
in the original descrip-
tion. These alterations
are suggested for those
experimenters who find

.that in the matter of de-

sign they desire to exer-
cise their own ingenuity.

EGARDLESS of the degree of
perfection or finish a receiver
may be said to possess there are
always those souls of an inquisi-

tive and experimental turn of mind who
will, with great zest and gusto, pounce
upon a receiver design and forthwith sub-
ject it to all manner of improvement and
alteration, some good, and some not so

good.
The “Explorer Electric Eight,” de-
scribed by the writer in the June

Rapro NEws, is no exception to the
rule and in an efiort to guide the trend
of experiment and improvement into a
channel productive of worthwhile results
the following will be of interest:

The requirements of a satisfactory re-
ceiver design, as set up by the writer as
a goal to be attained, and as applied to
t : Explorer Electric Eight, were simple
and straightforward. The receiver was

-

Fic. 1. THE ORIGINAL CONNECTIONS TO

THE FIRST, OR ANTENNA STAGE, ARE

SHOWN HERE; THE CHANGES ARE
NOTED IN FIG. 2

to be sensitive and selective; it was to be
a single control affair and was to be as
economical in the choice of suitable parts

as would be commensurate with a satis-

factorily high order of tone quality re-
production. The result of meeting such
requirements was the Explorer Eight as
described recently.

If it is not considered an absolute
necessity to adhere strictly to these re-
guirements then all manner of changes
and alterations may be indulged in, so
much so that the receiver will lose its
entire identity.

N
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F16. 2. THE TUNED METHOD OF AN-
TENA COUPLING 1S SHOWN HERE. THIS
WILL IMPROVE THE SENSITIVITY OF THE
SET FOR THE DX FAN, AND WILL ADD
TO THE RECEIVER'S SELECTIVITY

The changes, therefore, which will be
considered here are as follews: First,
the employment, purely as an experi-
mental move, of screen-grid tubes in all
the tuned stages excepting the detector;
second, the use of a separately tuned an-
tenna stage, employing a screen-grid
tube; third, the use of a C bias detector
to handle the large amounts of signal
energy which will be produced as a re-
sult of the above-mentioned alterations;
finally, the substitution of a transformer-
coupled two-stage audio frequency ampli-
fier, the last stage of which is arranged
in push-pull fashion, employing two 250
tubes for “auditorium volume” of tone
reproduction.

These several changes will be taken up
one by one in the order named.

Screen-Grid Tubes Throushout
the Radio Amplifier

If, in the original design of the re-
ceiver it was found necessary to employ
the losser resistors in the grid circuits of
each of the tuned stages to eliminate an
oscillatory condition, then, when the
changeover to screen-grid tubes is made
these resistors will have to be removed
from the circuit, as, due to their ex-
tremely low inter-electrode capacity,
there is little or no tendency for these
Iatter tubes to cause oscillation. Then,
as the circuit diagrams, Figs. 1 and 2,
show, the connection from the startor
plates of the tuning condensers to the
grid terminal on each of the r.f. sockets
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B35 Bt45 ke A

F16. 2. THE LAYOUT OF THE PARTS IN
THE ANTENNA STAGE WHICH IS ADDED
TO THE ORIGINAL SET.

is removed and in its place is connected
a flexible lead with a grid-grip for at-
tachment to the cap of the screen-grid
tubes. Then, connection is made from
the vacated grid terminals of the sockets
to the plus 45 volt terminal of the B
battery supply. As shown, in this change
bypass condensers must be added to the
grid circuits to prevent intercoupling of
the radio frequency currents in the bat-
tery leads.

The next change required by the sub-
stitution of screen-grid tubes is in the
rewinding of the plate coils of each of
the tuned circuits. To obtain maximum
satisfactory operation from screen-grid
tubes it is necessary that a larger induc-

F16. 4. THE PANEL LAYOUT OF THE
ANTENNA UNIT IS SHOWN HERE. THE
TWO KNOBS AT THE SIDES OF THE
TUNING DIAL ARE FOR THE SWITCH AND
VOLUME CONTROL RESISTOR.

tance be employed in the plate circuits
so that the impedance relations between
the tube and the primary circuits are
maintained at a correct value. If this
is not done the full value of the change-
over to screen-grid tubes will not be en-
tirely realized. Disconnect the coil units
from the circuit, and then after they
have been removed from the baseboard,
carefully remove the inner or primary
coil. To do this you will have to un-
solder the leads which connect to the
terminals at the base of the coil unit.
Then, employing a random winding, re-
wind the primary coils, using 60 turns of
No. 30 D. C. C. wire for each primary.
When the coils have been rewound, re-
place them in their former position in-
side the secondary coil and resolder the
leads to their former terminals. When

this has been completed the coil units
may be put back in their place in the
circuit and reconnected.

Since each of the screen-grid tubes
should be operated at 135 volts plate
potential the resistance, R11, which was
formerly employed to ‘“drop” the 135
volts to about 90 or 100 volts for use on
the plates of ordinary 201A tubes should
be taken out of the circuit, and the break
occasioned by its removal be made into
a continuous circuit.

There is still another change which
must be made in the circuit when 222
tubes are used in the tuned stages. These
tubes, to function satisfactorily, must
have their grids biased with a 115 volt
potential. This voltage is most easily
obtained by utilizing a voltage drop
dcross a suitable resistor located i. the
negative leg,of the filament supply to
each of the tubes. Assuming that a six
volt source is employed to furnish cur-
rent to the filaments of the tubes, a total
resistance of 25 ohms is necessary to
drop the voltage to that required by the
tube, namely 3.3 volts. Then, in order
to obtain the 1.5 volt bias a tap is taken
off the resistor; or, as is more prac-
ticable, two resistors, one of 10 ohms
and one of 15 ohms, are connected in
series, as shown at R1 in Fig. 2. Some
manufacturers have produced a ready-to-
use tapped unit, in which case one of
these may be used to obtain the grid bias
for each of the screen-grid tubes.

As mentioned before, the wuse of
screen-grid tubes in all of the tuned
radio frequency stages is to be regarded
purely as an experiment where in locali-
ties in which reception is exceptionally
poor there is need for such a high gain
amplifier.

It is entirely probable that in the ma-
jority of cases, especially where the re-
ceiver is located within fifty to one
hundred miles of a city boasting of quite
a few stations, that, by simply removing
the untuned antenna stage and revamping
it into a tuned stage, as explained in
succeeding paragraphs, a sufficiently high
degree of sensitivity will result.

Tuning the Antenna Stage

As we pointed out in the previous
article, where one manual control is em-
ployed to tune a number of stages, it is a
prerequisite that all of the stages peak
alike. Since usually the antenna stage
is working under conditions vastly dif-
ferent than those which exist in the
other associated tuned circuits, it is not
always possible to include its tuning con-
denser among those to be controlled by
the one dial. Where the item of single
control is a desirable feature this ob-
stacle can be surmounted by employing
the system described in the original de-
sign of the Explorer Eight; namely, the
use of a coupling tube between the an-
tenna and the first tuned circuit. Where
this feature is not of paramount im-
portance and two tuning controls can be
tolerated, then the tuning of the antenna
stage (wherein are used a coil and con-
denser similar to those employed in the
other tuned stages) will be productive of
results greater than those obtained in the
original system.

To make the change, it is well to re-
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move from the baseboard all the appara-
tus which comprises the untuned an-
tenna stage. This includes the tube
socket, amperite, r.f. choke, bypass con-
densers and the volume control which is
located on the panel. In the hole va-
cated by the volume control may be
mounted a panel light, more as a decora-
tive means for filling the hole.

In Figs. 2 to 4 are shown the con-
structional details concerning the as-
sembly of the tuned antenna stage. Note
that it is constructed in the form of a
separate unit which may be placed at any
convenient point inside the console cabi-
net, or right next to the receiver itself, if
no console is used.

To the parts removed from the base-
board of the receiver must be added a
Hammarlund tuning condenser of .0005
mfd. (Cl), a vernier dial, another U4

TWO METHODS OF

Fics. 5 axp 6.
USING PLATE OR “C” BIAS DETECTION

ARE ILLUSTRATED TO FACILITATE THE

CHANGES FROM THE ORIGINAL METHOD.

A, ABOVE, AND B, BELOW, ARE DESCRIBED
IN THE TEXT.

Aero coil (T1), a Yaxley four-point tap
switch (SW), a baseboard, panel and
binding post strips. The volume control
(R1) formerly used is discarded and an
Electrad Royalty potentiometer of 0 to
5,000 ohms (R2) is connected in the cir-
cuit as shown, to supply a variable posi-
tive bias to the screen-grid element of
the tube so as to obtain a smooth con-
trol of volume. Rough tuning of the
antenna primary circuit is obtained by
means of the tap switch which cuts in
or out of the circuit a varying number
of turns of the primary coil. In final
operation the 222 tube should be used
with a tube shield, and the whole unit
covered by a shield can, which may be
built up around the unit with sheet
aluminum, or a Hammarlund type AS-1
shield box used instead.

The C Bias Detector

In an article in the April Rapio NEws
by Mr. C. W. Palmer, formerly of the
Editorial Staff of Rapio News, the
methods of detection were explained. In
that article the subject of detection by

(Continued on page 268)
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Factors Affecting the

Loup SPEAKERS, CONVENIENTLY LOCATED IN THE FOYER

OF THE GEORGE WASHINGTON HOTEL AT JACKSOXNVILLE
FLORIDA, DISTRIBUTE THE PROGRAMS WHICH ORIGINATE
EITHER WITHIN THE HOTEL OR FROM STATIONS OUTSIDE

3

INSTALLATION and SERVICING of

Sound Ampliﬁers

The Second in a Series of Articles by S. Gordon Taylor

T is the express purpose of this series
of articles to discuss the application
of power amplifier installations to
commercial use. Before going fur-

ther it is well to make clear that the term
“power amplifier installation” as used
here means not only the amplifier itself
but also the accessories and equipment
employed with the amplifier, such, for in-
stance, as loud speakers or head phones,
radio tuning units, phonograph pick-up
units, microphones, power supply units,
etc. In other words, it includes types of
installations variously known as public
address, group address, phonograph am-
plifier and voice amplifier systems. Also
the term “commercial use” does not nec-
essarily indicate use in commercial enter-
prises, as many of the potential prospects
for power amplifier installations, such as
schools, parks, churches and clubs, are
non-commercial. The term is used to dis-
tinguish installations which serve a large
number of people from those intended for
ordinary home use. In planning a power
amplifier installation the first step is to
determine the practical requirements of
the particular job in hand. Under this
head there are a number of items to be
considered.

The first consideration is the amount
of coverage required of the installation.
Whether the loud speakers are to be in-
doors or outdoors and whether in one
room or in several different rooms, are
important considerations. Unfortunately
there are no definite rules to be followed
In determining the type or number of
loud speakers required to provide a given
volume of sound over a given area of
space. Experience helps a great deal in
determining the equipment required under
varying conditions, although in some
cases experience is not enough. In most
installations where extensive coverage is
required the only certain method of de-
termining the loud-speaker requirements
is by actual test.

Acoustical Problems

For indoor work it is nec~ssary to con-
sider not only the area to be covered but
also the acoustical properties, where the
rooms are large. In small rooms condi-
tions are usually not unlike those in the
home. The greatest problem of indoor
work will be found in halls and auditori-
ums. A hall which when unoccupied can
be amply taken care of by a given num-

www americanradiohistorv com

ber of loud speakers will present an en-
tirely different proposition when filled,
because the sound absorption in a hall
filled with people is approxzimately five
times greater than that experienced when
the hall is empty. Moreover, the tone
quality of reproduction will in most cases
undergo a very noticeable change, usually
for the better, when a hall is filled with
people. This brings us to the question of
acoustics.

Large halls are subject to three difficul-
ties: echo, dead spots and reverberation.
Of the three, reverberation is the most
common. This is defined as the tendency
of a sound to continue after its source
of origin has stopped, and is caused by
reflection back and forth between the
walls and surfaces of the room. At each
reflection a part of the sound is absorbed
by the reflecting surface until finally the
intensity is reduced to a point below audi-
bility. If the walls and surfaces of a
room are draped with heavy hangings or
other material of high absorption quali-
ties reverberation is almost entirely elimi-
nated, with the result that the room will
be acoustically “dead.” On the other
hand, a room which consists exclusively
oi hard-surfaced walls, floors and ceilings,
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AN  ELECTRICALLY
OPERATED ATUTO
MATIC PHONOGRAPH
EQUIPPED WITH
TOWER  AMPLIFIER,
SUCH AS THAT
SHOWN TIIERE, IS
BECOMING  WIDELY
USED AS A SOURCE
OF PROGRAM MATE-
RIAL, SINCE IT WILL
PLAY WITHOUT ATTENTION A SERIES OF
UP TO TEN RECORDS

will cause trouble because the lack of
scund absorbing qualities will permit the
sound to continue for an excessive length
of time. The length of time a sound is
thus continued is known as the “rever-
beration time.”

Sound Absorption

To give life to music or speech a cer-
tain amount of reverberation is desirable,
but too great a time of reverberation
causes successive sounds to become jum-
bled and therefore unsatisfactory. This
latter condition 73 particularly evident in
the case of loud, staccato sounds such as
drums, for instance. Almost everyone
has expericnced this in hearing a drum
corps playing indoors in an armory.

Tortunately, the furnishings of a room
and the audience itself tend to decrease
reverberation. Anything in a room with
a higher sound absorption quality than
the room walls and floor will tend to re-
duce the time of reverberation. A car-
peted floor, for instance, absorbs about
eight times more sound than a bare wood
floor. Upholstered chairs absorb approxi-
mately from thirtv to eighty times as
much sound as would the bare floor space
occupied by the chairs, depending upon
the type of upholstery. Even bare wood
seals offer about three times as much ab-
sorption as the wood floor they occupy.

A most important consideration, from

b T
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ONE OF THE LOUD
SPEAKERS, SITUATED IN
THE CORNER OF A
DANCE FLOOR, TO
WHICH IS “pIprd” THE
MUSIC ORIGINATING
FROM THE RADIO OR
PHONOGRAPH

the standpoint of those making sound am-
plifier installations in halls, is the fact
that a person seated on a chair has a
sound absorption coefficient of 4.7 &s
compared with a coefficient of .1 for an
empty wood seat; in other words, a per-
son absorbs approximately forty-seven
times more sound than a wood chai-.
This explains the great difference existing
in both the quality and volume of souni
in an empty hall as compared with th=
same hall when occupied by a gooc-sized
audience. Because of the sound absorp-
tion features of the audience far greater
volume of sound is required to full the
occupied hall. At the same time, sound
reproduction of a given volume will have
much better quality in the occupied hall
because of the reduction of reverberation,
resulting from the sound absorbing quali-
ties of the audience.

Echoes and dead spots are most oflen
the result of the room shape and are
usually not encountered in rooms of rec-
tangular shape. If present at all they
usually occur in rooms having curved
walls or ceilings, or very large unbroken
surfaces. In any event, these are archi-
tectural defects which cannot be cor-
rected readily except by extensive re-
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IN A GUEST RrOOM OF A
HOTEL, THE LOUD SPEAK-
ER, WHICH IS A PART OF
THE TURNISHINGS OF
EACH ROOM, IS EQUIPPED
WITH A VOLUME CONTROL
REGULATOR WHICH, WHEN
ADJUSTED, DOES NOT AF-
FECT OTHER LOUD SPEAK-
ERS HOOKED IN THE SAME
CIRCUIT

THE EMPLOYMENT OF A
TABLE OR PEDESTAL TYPE
OF LOUD SPEAKER, HAR-
MONIOUSLY BLENDING
WITH THE GENERAL AP~
POINTMENTS OF A ROOM,
IS A CONSIDERATION DE-
SERVING THE ATTENTION
OF THE UP-TO-THE-MIN-
UTE SERVICEMAN (TO THE
LEFT AND BELOW )

modeling. Ewven in halls where such
conditions exist a little experimentation
with loud speakers at different points in
the room will often overcome the trouble.
In the case of a curved ceiling, for in-
stance, 1t may sometimies be found pos-
sible to place the loud-speaker equipment
up near the ceiling in such a position that
the curvature serves a useful purpose as
a sounding board, rather than an echo-
producing nuisance.

In restaurants, ice-cream parlors and
other stores which may advantageously
use radio and amplifier installations, the
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acoustical properties do not as a rule
offer any problem, because of the com-
paratively small size of such stores and
because of the presence of furniture, ir-
regular wall surfaces, etc. In this type
" of installation there is another considera-
tion, however. Particularly in restau-
rants, it is advisable to maintain the
volume of sound practically constant
throughout the room. To do this it is
" usually a better plan to distribute two or
more loud speakers around the room than
to have the sound emerge from a single
loud speaker. Otherwise, and especially
if the room is fairly large, those sitting
near the loud speaker will find that the
loud speaker output interferes with con-
versation. Or, if the volume is cut down
to avoid this, it is likely that persons
seated at the far side of the room will be
unable to hear comfort-

ably. In addition to thus .~ . = .-

distributing the loud
speakers, it is also a
good plan to mount them
high up toward the ceil-
ing. This latter idea not
only tends to make vol-
ume distribution more
equal, but to a certain
extent decreases the ab-
sorption suffered where
the loud speakers are
close to the floor or at
table level.

It will be realized, of
course, that the normal
noise level of a room
may do much to mar the
loud-speaker reproduc-
tion unless adequate vol-
ume is provided. Thus
in a dance hall full of
dancers the volume re- -
quired will be many
times what would be
necessary to provide ad-
equate coverage when
the hall is empty. To
be entirely satisfactory,
any power amplifier in-
stallation must be ca-
pable of providing more
undistorted volume than
will normally be required
of it. It is, therefore,
necessary for an instal-
lation man in planning
an installation to know
the normal volume re-
quirements of the job.
This means that he must
be familiar with the use to which the
room is to be put.

In the case of a school room, for in-
stance, the volume required would be
very little greater than the ordinary
speaking voice level. Ordinarily the noise
level in a school room may be considered
as practically zero, and school rooms are
of such size that the teacher’s voice can
normally be heard in every seat. There-
fore, loud-speaker output volume of like
intensity will provide satisfactory audibil-
ity. Under certain conditions, however,
particularly in the reproduction of musi-
cal selections, it may be desired to bring
the volume up somewhat to provide more
realistic reproduction. It is to take care
of such possibilities that the advisability
of having reserve power in the amplifier

becomes readily apparent.

The same consideration applies in
hotels where loud speakers are installed
in each room. GCreat volume is not neces-
sary here, and, as a matter of fact, the
hotel amplifier installation must provide a
fixed volume maximum adjusted to a
point where the loud speaker operating
in one room is not audible in adjacent
rooms. In such installations a large num-
ber of speakers are operated from one
amplifier and a volume control arrange-
ment must be incorporated in the ampli-
fier by means of which the maximum vol-
ume level is regulated.

The foregoing paragraphs may seem to
make the planning of power amplifier in-
stallations an extremely difficult task.
Actually, this is rarely the case. In the
great majority of installations no acousti-

S

JUST ANOTHER INDICATION OF THE
WIDE RANGE OF USES TO WHICH POWER
AMPLIFIERS AND THEIR ASSOCIATED AP-
PARATUS MAY BE PUT. ANNOUNCE-
MENTS AT THE RACE-TRACK (ABOVE)
ARE MADE WITH THE USE OF A MICRO-
PHONE ATTACHED TO A POWER AMPLI-
FiER (BELOW)

cal trouble will be encountered. Espe-
cially in smeller installations, there is
very little more difficulty involved than
in making an installation in a home, ex-
cept, of course, that greater volume will

be required in commercial installations. -

It is quite logical that installations in
large halls, theatres, etc., may be some-
what more complex than those in smaller
locations, and it is for this reason that
recommendations were made in the first
article of this series, that a man inexperi-
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enced in this field could profitably start
with two or three smaller installations.
Experience gained through these will aid
materially in developing judgment of
coverage requirements and other inciden-
tal problems.

Study the Actual Requirements

An installation man, in addition to
knowing the technical side of the installa-
tion work, should endeavor to form some
very definite ideas on the likes and dis-
likes of the public for whom his installa-
tion is to provide entertainment. An ex-
ample of this is provided in the experi-
ence of an installation man in a large
eastern city. He received a contract to
make an installation in a hotel with sev-
eral hundred rooms, each of which was
to be equipped with a
set of headphones. It
was the first hotel instal-
lation that he had made
and he failed to make a
study of the wishes of
hotel patrons and did
not realize that they have
a very strong preference
for loud speakers rather
than head phones. The
result was that when the
installation was com-
pleted the management
was- not satisfied and
later went so far as to
have another installation
man revamp the entire
job so as to permit the
installation of a loud
speaker in each room in
place of the original
head phones.

Had the first installa-
tion man been familiar
with the desires of the
public in the first place,
he could have sold the
hotel management on the
advisability of installing
loud speakers. This
would not only have sat-
isfied the hotel manage-
ment better, but the in-
stallation man would
have made much more
money out of the job.
To make matters worse,
it so happened in this
particular case that this
was one of a chain of
hotels for which this par-
ticular hotel was to serve as a testing
ground to determine the value of radio.
Had this installation man gone about the
job in the proper way in the first place,
he could undoubtedly have obtained the
contract for all of the other hotels in the
chain, because all of them subsequently
were radio equipped by the installation
man who revamped the first installation.

It might appear that it was the hotel
owner’s responsibility rather than the in-
stallation man’s which resulted in the dis-
satisfaction with the original installation.
However, it must be realized that hotel
owners, restaurant owners and similar
prospects know little or nothing about
power amplifier installation work and as
a rule will be more than glad to have

(Continued on page 287)
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Dr. Lee De F_orest Writes

Rapio P

HEN contrasting the first au-
dions with the vacuum tubes of
today, I am reminded of the

story they tell about our late
President Wilson. He arrived at the
pearly gates, so the story goes, and stopped
to talk with Moses.

“So you are Mr. Wilson,” Moses said.
“I've heard a lot about you. They’ve
certainly made a mess of your ‘Fourteen
Points’ down there.”

“Oh, yes,” replied Mr. Wilson, with his
well-known wit; “but you should see what
they have done to your Ten Command-
ments!”

Well, you should see what they have
done to my original audion idea—in the
way of development and application, I
mean. Really, there is little similarity
between the first crude audion which I
invented and developed back in 1906, and
the perfected vacuum tubes of today, ex-
cept in basic principle. Without the
original audion, of course, we could not
be enjoying radio broadcasting, trans-
oceanic radio, marine radio, long-distance
telephony, multiplex telephony, carrier-
current telephony, and even television
which is now making its début. Yes, in-
deed, I am a proud father, well satisfied
with the way my child has grown up.

Back in 1900, I was working as asso-
ciate editor of the Western Electrician.
During the evenings, it was my hobby to
play with wireless telegraphy in my hall
bedroom in Chicago. Among my prized
possessions was a large spark coil, the
crashing spark of which supplied no end
of pleasure to one experimentally in-
clined. One evening, I discovered that
the sparking caused the nearby Welsbach
gas mantle in the room to change its
brilliancy momentarily. There was ob-
viously some relationship between spark
and gas burner. I was curious to find
some explanation for this singular be-
havior, and it occurred to me that the
spark discharge must set up waves which
in some way affect the heated gas, there-
by making the latter a detector of wire-
less signals. At that time the only detector
available was the relatively crude coherer.

At any rate, I started off on the idea
of heated gas as a detector of wireless
signals, which eventually led to the in-
vention of the audion or three-element
vacuum tube. As Fate would have it,
my original premise subsequently proved
a poor guess; for I soon found that, by
placing the spark coil in a closet and
operating it from outside, the electro-
magnetic or wireless waves had no in-
fluence on the gas burner. Sound waves,
and not wireless waves, were responsible
for the phenomenon previously observed.

Nevertheless, I had already started my

the

ONE OF THE EARLIEST TYPES OF AUDION
DEVELOPED IN DR. DE FORESTJS LABORA-
TORY
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work on a heated gas detector, and there
was no turning back. In fact, I gave up
my position and went to work in earnest
on the problem of a new type of wireless
detector. By 1903, I produced the first
practical detector of this kind—that is.
practical in the laboratory sense. How-
ever, this detector, comprising a gas flame
with electrodes placed at different points.
was unsatisfactory commercially, particu-
larly on shipboard. which was the main
field of wireless communication, where no
gas was available.

I decided to change the idea around a
bit by enclosing the detector in a glass
bulb, making use of a heated filament as
the heat source. Where to get such a
device made up was a real problem. The
manufacturers of electric lamps were not
interested in such a fantastic idea. Finally,
1 did find an independent manufacturer of
miniature electric lamps, by the name of
McCandless, who agreed to make up a
few experimental bulbs. These were of
the two-element kind. with carbon fila-
ment and platinum plate or “wing” as we
then called it. The antenna was connected
to the platinum plate or “wing,” and the
ground to the carbon filament, while the
battery and phones were shunted across
the two elements. However, I soon
found that much of the signal energy was
being by-passed through battery and
phones, causing a considerable loss in
efficiency. It was to avoid this by-pass
loss that the idea of a third element oc-
curred to me. At first I tried a band of
tinfoil wrapped around the outside of the
round glass bulb, and thereby came a
step nearer my objective. Finally, I hit
upon the idea of using a lattice-shaped
wire between filament and “wing.” Lack-
ing a better name, I called this the “grid,”
because it resembled an ordinary roaster
grid. And that name has stuck.

So in 1906 my first three-element
vacuum tube made its début in my labo-
ratory. By now I found that it was really
a vacuum, and not a gas content, that I
was after in the glass bulb. 1 called the
device the audion.

My early audions had a small lamp base
for the connections of the filament, as well
as two lead wires protruding through the
top of the glass bulb, one red and the
other green, for purposes of identification.
The red wire connected with the wing or
plate. and the green wire with the grid.

Those first audions were fragile de-
vices. The filaments were short-lived.
The cost of radio entertainment per hour
was high, I can assure vou. The audion
was generally sold with its associated
equipment, as a complete unit. Each
audion was a hand-made job. Probably
no two were just alike. We did not have
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vast range in” the characteristics. Fila-
ment and plate voltages were quite crit-
ical. Tubes were noisy, due to insuffi-
cient evacuation. If the plate voltage
was increased beyond a certain point, the
bulb would glow with a bluish fluores-
cence, indicating the presence of gas.
Nevertheless, those first audions were re-
markable detectors, judged by standards
then extant, which made them highly
popular.

With the audion as a basis, many things
became possible. Here was an unlimited
field for the research and development
engineers. The entire structure of pres-
ent-day radio—trans-oceanic, marine and
broadcasting—rests on the vacuum tube
or audion. The present-day long-distance
telephone lines depend upon vacuum-tube
repeaters to build up the attenuated voice
signals. The present-day practice of
transmitting a large number of simulta-
neous telephone messages over a single
pair of wires is based on the use of the
vacuum tube in providing the necessary
carrier frequencies together with the
modulations or sound values.

My radio-telephone activities date back
to the early part of the present century,

THe autaOR 1N 1919 wWITH A “PORT-

ABLE WIRELESS TELEPHONE FOR THE

HOME,” AS IT WAS DESCRIBED IN NEWS

DISPATCHES OF THE DAY, WHICH PRE-

DICTED THAT IT WOULD BECOME QUITE

POPULAR “IN THESE DAYS OF UNCER-
TAIN TELEPIIONE ILLS”

to worry about tolerances in those days.
Experimenters were lucky to get them in
any form and at any price. Strange as it
may seem, we had a tube shortage even
in those days, when a radio set in the
home was considered an object of rare
curiosity.

The early audions labored under many
handicaps. Because they were hand made,
there was certain to be a considerable
variation in characteristics from one
audion to the next. The elements were
widely spaced and improperly positioned
in many instances, so that there was a

BELOW—EARLY EXPERIMENTS WITH

THE DE FOREST PORTARLE WIRELESS TEL~ .
EPHONE AT NEWARK, N. J WIRELESS TELEGRAP H, WIRELESS
NE AT NEWARK, N. J.

PHONE, AND WIRELESS PICTURE MA-

CHINE APPARATUS IN DR. DE FOREST'S

LABORATORY BEFORE THE TIME WHEN
BROADCASTING CAME INTO ITS OWN

and, indeed, were coincidental with my
audion work. It was in 1907 that I de-
signed and manufactured radio telephone
sets for the U. S. Navy ships that sailed
around the world under the command of
the late Admiral “Fighting Bob” Evans.
At that time my shop was in the old
Parker Building at Nineteenth Street and
Fourth Avenue, in New York City, the
very building in which my first three-
element audion was born. At the time, I
had to use the tricky and altogether un-
satisfactory carbon arc, burning in hydro-
gen, for my oscillator or wave generator.
For testing these radio telephone sets, I
made use of a phonograph playing directly
into the mouthpiece of my transmitter.
In another room, I listened in. It was
George Davis, at that time Chief Elec-
trician of the Brooklyn Navy Yard, who
heard me testing, and became very much
interested. as did others who picked up
the stray radio telephone signals, in the
possibilities of transmitting music through
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“\WIRE-

AwAy Back 1N 1903, 1N THE
LESS HOUSE” 0N THE ROOF AT 17 STATE
STREET, NEW YORK CITY

space. Until that time, of course, the air
had contained little else but the dots and
dashes of wireless telegraphy.

It was the enthusiasm of these first
listeners-in, together with what would now
be termed “fan mail,” that started my
imagination going on the idea of mass
communication or broadcasting of music
and news bulletins, to a scattered audi-
ence. Since marine radio was the most
highly developed phase of wireless at that
time, I immediately thought in terms of
ships. I visualized programs and news
bulletins being flashed directly to ships at
sea, through the medium of radio teleph-
ony. I could even see operatic perform-
ances being broadcast from New York
to ocean travelers in mid-ocean. In other
words, radio telephony had become for
me no longer a means merely of point-to-
point communication, but of mass com-
munication. Nevertheless, my dreams
were not to be realized for quite a while
to come.

In March, 1908, I was in Paris demon-
strating my wireless telephone system to
the French Government, with the idea of
equipping ships of the French Navy. 1
was first permitted to use an anienna
strung from the first balcony of the
Eiffel Tower. On a later occasion I used
an antenna reaching to the top of that
lofty steel structure, to see how far I
might go in long-distance radio telephone
communication. When all preparations
had been made for the tests, word was
sent to French radio stations and ships
to listen in on our radio telephone trans-
mission. The results were very encour-
aging. We reached Mery-sur-mer, near
Marseilles, a distance of some 550 miles.
I still made use of the carbon arc gen-
crator. My microphone consisted of a
battery of four microphones connected in
parallel and arranged in a sound chamber
of funnel shape so as to provide a small
mouthpiece into which the speaker could
shout. Compare this, if you will, with
the oversensitive microphone of today,
which picks up the idle gossip of the in-
discreet visitor to the broadcast studio!
It’s entirely a question of with or with-
out audions! My early work was “with-
out.”

Early in 1909 I was back in the States

and with the idea of program broadcast-
ing still germinating in my mind. It be-
came a full-fledged realization when I re-
ceived permission to install a radio tele-
phone transmitter in the Metropolitan

Opera House, and microphones on the
stage. To make sure that the micro-
phones were sufficiently sensitive to pick
up music and voices at a distance, I had
to employ the acousticon microphones
such as were then used for the deaf!
These microphones operated with dry
cells, and their output led to a phone re-
ceiver in the attic of the opera house,
pressed against the microphone of the
radio telephone transmitter. We had no
audion amplifiers in those days. Our
transmitter microphone was placed in the
ground lead of the transmitter, carrying
the full force of our transmitted energy.
You can well imagine how much time,
money and cussing was expended on keep-
ing the microphone in working order.

oy )

THE DE FOREST AUDION IN ANOTHER
ONE OF ITS EARLY STAGES OF EVOLUTION

Nevertheless, with what equipment we
had, we aspired to the pinnacle of show-
manship, and prepared to broadcast the
voice of Enrico Caruso singing the “Si-
ciliana” in Mascagni’s “Cavalleria Rus-
ticana.” This aria, as most of you know,
is sung behind the scenes hefore the part-
ing of the curtains. That arrangement
made it particularly suitable for our pur-
poses. We moved our microphones close
up to the great Caruso as he sang behind
the curtains, and he poured the glorious
beauty of his voice into our all-too-
inadequate microphones. Fortunately for
us, Mascagni wrote several bars of music
after the “Siciliana” and before the open-
ing of the act. That gave us time to re-
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move our apparatus before the curtains
parted.

Alas for our ambitions, a few listeners,
mostly wireless operators, heard our
broadcast of Caruso’s voice. Still, it was

 the first and, so far, the last time that

the Metropolitan Opera Company ever
participated in a thing of that kind.
Whether or not they felt, with the horri-
fied Sicilians in the end of the opera, that
we had “murdered neighbor Turiddu,” I
cannot say.

Nevertheless, undaunted by the slight
success of my first ambitious broadcast,
I started a series of broadcast programs
with the idea that talent should be
brought to our microphones under rela-
tively ideal conditions rather than the
microphones to the talent under purely
improvised and often unsatisfactory con-
ditions. Our studio was at 103 Park
Avenue, in New York City, and our
transmlttmU antenna on the roof.

At that time, Oscar Hammerstein was
competing \Vlth the Metropolitan Opera,
and I, taking advantage of the situation,
managed to get Madame Mazarin, a noted
French contralto of the Manhattan
Opera, to sing before our microphones in
our studio, the “Habanera” from Bizet’s
“Carmen.”

Our ambitions far exceeded our possi-
bilities. The arc generator was very in-
efficient and crude. The microphones
were incapable of picking up sounds un-
less very close to the sound source. There
was no suitable means of amplifying the
weak electric current of the microphones,
so that the sound values might be suita-
ably impressed on the outgoing carrier
wave. In the face of all these seemingly
insurmountable obstacles, I was forced to
abandon my broadcasting efforts until the
time when better facilities could be placed
at my disposal, and a larger audience
would listen in.

It became evident to me, too, that my
small organization could not hope to de-
velop and perfect the audion. To do
that required expensive research, and en-
tailed engineering development rather
than pure invention. I made arrange-
ments with the Western Electric Com-
pany whereby subsequent developments
of the audion were placed in the hands of
their capable engineers. The move proved
effective. By 1912 I was able to demon-
strate an Improved audion to the engi-
neers of the Bell Telephone System, who
undertook to develop it still further.

(Continued on page 281)
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IN WASHINGTON
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Suppressing scillations in
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uned

NE of the most important ques-
tions which confronts the engineer
when designing the radio-fre-
quency amplifier in a modern re-

ceiver is a consideration of the best and
most simple method of suppressing the
tendency of the tuned circuits to oscil-
late. In fact, the more the amplification
and the greater the number of tuned
circuits employed, the more important
this question becomes. This feedback in
radio frequency, as it is usually called,
may be due to the magnetic field of
tuning coils which, if allowed to link to-
gether, will cause oscillations. Second,
there is feedback caused by improper
placing of the wires, improper by-passing
of circuits, which carry radio-frequency
current. Third, there is interstage coup-
ling arising from the fact that there is
a certain amount of capacitv between the
plate and grid of radio-frequency ampli-
fier tubes. The first two sources of
trouble may be reduced to a minimum by
careful mechanical placing of the coils,
and other important parts, or by com-
plete shielding. For instance, in a two-
stage tuned radio-frequency amplifier, in
which the gain is not too great, placing
the coils at right angles or at an angle of
some 57° will usually reduce the feed-
back due to the interlocking of magnetic
fields sufficiently to make the receiver
satisfactorily operate. When more stages
are employed, however, with the increas-
ing gain, careful shielding of the tuning
coils 1s usually necessary. The important
point is that these inherent difficulties. in
the radio amplifier, may be controlled
within limits by proper design construc-
tion. Not so, however, with the third
source of interstage coupling arising from

By

Glenn H. Browning
and James Millen

“A S far as the writers

know, the grid suppressor
type of ‘losser’ has been ac-
cepted by the public though
no explanation of how it
functions has been described.
I'he theory of its action is not
only applicable in tuned radio
frequency amplifiers where
ordinary tubes are used, but
it is also an open question
whether or not it cannot be
applied in the case of screen
grid tubes being used as radio
frequency amplifiers, because
even In this case there is a
great deal more tendency
toward oscillation at the low
wavelengths than there is on
the longer ones.”

the construction of the amplifying vac-
uum tube itseli. Let us analyze the cir-
cuit shown in Fig. 1, in order to deter-
mine the exact electrical action taking
place and the various methods of coun-
teracting the tube capacity. As will be
noted, tuned circuit No. 1, in which a
radio-frequency signal has been induced,
produces a voltage across i* which is ap-
plied to the grid-filament of the amplify-
ing tube. This signal is reproduced in

the primary of the radio-frequency trans-
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former and transferred to the secondary
(tuned circuit 2) circuit. By tuning
both circuits to resonance with the sig-
nal frequency a voltage may be built up
across No. 2 which is 10 to 18 times
that produced across circuit No. 1. In
other words, the vacuum tube and tuned
radio-frequency transformer has ampli-
fied the signal by that amount. Unfor-
tunately, however, some of the energy is
fed back through the grid to plate ca-
pacity, Cpg. (represented by the dotted
lines), of the tube itself, so that if the
resistance in the coil and condenser in
circuit No. 1 is sufficiently low, continu-
ous oscillation takes place. This feed-
back of current depends upon two fac-
tors. First, the magnitude of the tube
capacity and, second, the amount of posi-
tive reactance built up in the primary
circuit of the radio-frequency trans-
former. Both of these factors vary with
frequency, as will be explained when the
analysis of the grid suppressor is con-
sidered. There are two general classes
of methods for keeping circuit No. 1 from
oscillating; that is, neutralization meth-
ods, and “lossers.” TUnder the neutrali-
zation methods is the Rice bridge system,
shown in Fig. 2.

This consists essentially of connecting
the filaments of the amplifier tubes to
the center of the tuned circuit and placing
a small condenser betwen the plate and
the rotor plates of the tuning condenser
for neutralization purposes. It will be
noted that in this case only half of the
voltage built up cross the tuned circuit
is put into grid-filament of the amplifier
tube. However, there are two other dis-
advantages which accrue; one is that the
stator plates of the tuning condensers are

AN OSCILLATOR AS
USED FOR MAKING RA-
DIO-FREQUENCY CIRCUIT
MEASUREMENTS
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INTERIOR ARRANGEMENT OF THE OSCIL-
LATOR SHOWN OXN THE PREVIOUS PAGE

not at ground potential, and may prob-
ably cause body capacity effects to be
produced. The second is that in ganging
these condensers for making a single con-
trol radio receiver, the neutralization af-
fects somewhat the capacity in the tuned
circuit.

The second method is known as the
Hazeltine neutralization method and is

s
T

)

Fic, 1 smows A ONE-STAGE TUNED

RADIO-FREQUENCY AMPLIFIER. THE CA-

PACITY BETWEEN THE PLATE AND GRID

INHERENT IN THE TUBE IS SHOWN IN
DOTTED LINES

shown in Fig. 3. 1In this case, the total
voltage of the first tuned circuit is put
across the grid-filament, but even this
method has a disadvantage, for, when a
number of tuning condensers are ganged
together, the neutralization affects the ca-
pacity in the tuned circuit, making it
necessary to line up the circuit carefully,
neutralize, and then re-li: e the tuning
condensers.

These methods have been successfully
used in the past, though in large scale
production many difficulties are encoun-
tered.

We now come to a consideration of the
“losser” methods, only one of which, in
the opinion of the writers, is worthy of
being taken up in detail here.

As far as the writers know, the grid
suppressor type of ‘losser’” has been ac-
cepted by the public, though no explana-
tion of how it functions has been de-
scribed. The theory of its action is not
only appliccble in tuned radio-frequency
amplifiers where ordinary tubes are
used, but it is also an open question
whether or not it cannot be applied in the
case of screen-grid tubes being used as
radio-frequency amplifiers, because even
in this case there is a great deal more
tendency toward oscillation at the low
wavelengths than there is on the longer
ones.

Fig. 4 shows a grid suppr sor inserted
in the circuit of a one-stage tuned radio-
frequency amplifier. The action that
takes place is briefly this: The feedback,
as has been pointed out before, depends
upon the amount of positive reactance
built up in the plate circuit of the am-
plifier tube. The greater this positive
reactance, the greater the tendency to
oscillate. It so happens that this posi-
tive reactance varies directly with fre-
quency. The amount of current fed back
through the grid to plate capacity of the
amplifier tube also varies directly with
frequency. This means that the total
regenerative effect of these two varies
directly as the square of the frequency.

F16. 2 sHOWS THE RICE METHOD OF

NEUTRALIZING TIE FEEDBACK INHER-

ENT IN THE RADIO-FREQUENCY AMPLI-
FIER TUBE

___l
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Suppose, for instance, that in Fig. 1,
circuit No. 1 oscillates. By inserting a
resistance in series with the condenser
and coil, at the point marked X, we could
throw circuit No. I out of oscillation be-
cause of the loss introduced by this added
resistance. Even though we have in-
serted this resistance, if it was only suf-
ficient to keep circuit No. 1 from oscil-
lating, the amplification of the whole
system would probably be as great, or a
little greater, than if some of the neu-
tralization methods were used, because
in this case we would make use of some
regeneration or feedback introduced
through the capacity of the amplifier
tube. If the resistance necessary to keep
circuit No. 1 from oscillating was ex-
actly the same no matter whether the
circuit was tuned to 200 or 550 meters,
this would be an excellent system. How-
ever, if the resistance was sufficient at
200 meters, it would be a great deal too
much at 550 meters, and thus the ampli-
fication at the longer waves would fall
off. Consequently, we should have some
scheme of varying this resistance auto-
matically from the short to the long
waves. This is exactly what a resistance
in series with the grid of the amplifier
tube accomplishes.

If we were inserting a resistance in
series with the coil and condenser, this

N-C

s
il
T

F1¢. 3 SHOWS THE HAZELTINE METHOD

OF XNEUTRALIZING THE GRID-TO-FILA-

MENT CAPACITY IN A RADIO-FREQUENCY
AMPLIFIER TUBE

resistance should be automatically varied
as the square of the frequency, if the
same regenerative effect were to be ob-
tained from the long to the short waves.
In the case of a resistance in series with
the grid, this is exactly what happens, for
the loss introduced into the tuned circuit
depends upon the amount of current pass-
ing through the grid suppressor. At first
glance, it would seem that no current
passes through this resistance at all.
However, there is a capacity between the
grid and the filament of the vacuum tube
which is about 15 mmfd. Were the grid
suppressor not present, this capacity
would be in parallel with the tuning con-
denser; consequently the current through -
these two condensers would divide accord-
ing to their size, more current going
through the larger; but with the grid
suppressor present, the current that
passes through the grid-filament capacity
of the tube also goes through the grid
(Continued on page 280)


www.americanradiohistory.com

AX AFTERMATH OF THE FLORIDA
HURRICANE, LAST YEAR

For REar, THRILLS

Ger Down in the

AMATEUR AVE

Sitting Comportably in Your Own Home and Run-
to Flood Relief Reports, with DX Friendships

“And only the Master shall praise us,
and only the Master shall blame;
And no one shall work for money,
and no one shall work for fame,
But each for the joy of the working,
and each, in his separate star,
Shall draw the Thing as he sees It for
ihe God of Things as They are!”

HUS does Kipling, writing of art
and life, epitomize the spirit of the
scientific amateur. There are many
branches of science, but the same
spirit of endeavor pervades them all. It
may be astronomy, fascinating to many,
perhaps too remote for most; or meteor-
ology. wherein also the experiments are
prepared by nature, but become vital only
when they result in a holiday rainstorm.
Usually, however, a man likes a hobby
that he can get his hands as well as his
mind on; he wants to strive for perfec-
tion with limited means, and achieve suc-
cess in difficult and specific efforts.
Two avocations which can be described
by that overworked adjective, “practical,”
vet reflect some glow of pure science, are
aviation and radio. Most of us are in-
terested in them both; which one is best,
there is no need to decide; which is
cheapest, is plainly apparent. You can
get on the air day after day for a few
dollars; to get in the air more or less
continually will cost a few hundred. Both
arts alike transcend old notions of time
and space. and both in their future devel-
opment will be inseparably intertwined.

There are now over fifteen thousand
transmitting amateurs in the United States
alone, and many more in other parts of
the world. Many of them sit down of an
evening for a pleasant code chat with
some foreigner in a far country; or some
explorer in arctic cold or equatorial heat.
Others talk to a friend in the next state
or county by radio telephone, collect
weather information for air transport
lines, or handle domestic traffic with the
speed and certainty of commercial sta-
tions. And some may probe that nebu-
lous, frigid sea of helium many miles
above the earth’s surface with their light-
speed waves, irvestigating a problem that
goes back to known physics and forward
to the unknown changes rung in the alti-
tude of the northern lights by the ever-
varying energy shot out from our distant
vet all-powerful sun.

We may divide radio amateurs, accord-
ing to their particular interests, into three
great classes. First of all are the distance-
getters. It is a great moment for the
beginner, of course, when he works his
first station—hears another operator call-
ing him after his first timid transmission.
The exalting trepidation most of us feel
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© International

By WiLLIAM H.

at this time corresponds to the mental
fog that besets most pilots on their first
solo flight. But the next high-water mark
on our log books is when we first raise
“down under”-—the Antipodes, or indeed
any distant foreigner. I can remember
distinctly enough, raising my first “big
DX some years ago from El Paso, Texas,
when in the very early morning Z-1AA
answered U-5AKT’s hundred-watt growl.
It was Mr. C. C. N. Edwards of Auck-
land, New Zealand, and we held perfect
communication for more than an hour.
It is a marvelous thing, rightly consid-
ered, to engage in easy thought exchange
with another human being over eight
thousand miles away, whose night is your
day, whose down is your up, whose direc-
tion is not north or east but straight down
through the solid earth. And high power
is not essential for distance. W2CX,
here at West Point, has worked France
with a UX-210 tube and an input power
barely sufficient for two auto headlights.
As for what can be done on 40 meters,
more than one experimenter has trans-
mitted thousands of miles with 90 volts
of “B” battery on a 199! But for all its
fascination we are probably right in re-
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ning the Gamut from Exploration

Thrown in for Good Measure

W ENSTROM

garding mere distance-getting as a passing
phase for every individual operator.
mosily because of the spherical shape of
the earth. This, il memory does justice
to history, also perplexed Alexander. But
in science there are alwayvs new worlds to
conquer, and there is never time, what-
ever the inclination, to sit down and
weep.

A second group of amateurs, probably
the backbone of the fraternity, is the
traffic handlers. They are expert opera-
tors who pride themselves on their send-

ing, copying and rapid, clean-cut proce-
dure. They are valuable potential material
for the army and navy in our new scheme
of national defense; they keep in touch
with expeditions; and in emergencies and
disasters, as we shall see later in this
article, they often perform distinguished

and hazardous service. Of course, the
other amateur types also gladly do their
part in emergencies. as anyvone who holds
a license must be at least a fair operator.

The third type. not too numerous but
perhaps most interesting, is the experi-
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RADIO AMATEURS HAVE PLAVED IM-
PORTANT ROLES IN SUCH DISASTERS AS
(TOP ILLUSTRATION) THE FLOODS
WHICIT INUNDATED PARTS OF GEORGIA,
AND THE TORNADO WHICH PLAYED
JACKSTRAWS WITH HOUSES IN LAKE
WORTH, FLA. TO SAY NOTHING OF THE
TIIRILLS OF CONTACTING BY RADLO WITEH
THE BYRD ANTARCTIC EXPEDITION

menter—the man who subordinates oper-
ating to engineering. He is more inter-
ested in his angle of radiation than in his
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CARL BEN EIELSON and Sir Hubert Wilkins
when they made their flight over the south polar
regions used the government house at Deception
Island (shown at the right as radio headquarters).
This station not only supplied the world with news,
but was in communication with a number of ama-
teurs who had the vicarious pleasure of direct
contact without having to resort to newspapers.
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extreme range, and is probably a good
deal of bother to other “hams” when he
asks them to stand by and note what dif-
ference in signals, if any, is occasioned by
his circuit changes. Yet he is the man
who has placed amateur radio on the

" technical pinnacle it occupies today.

Many of us can recollect that, as late as
1924, the short waves were considered
valueless for long-distance communication
by most professional engineers, though
high frequencies had been used long be-
fore in the experiments of Hertz and
Marconi. In that year, students in the
foremost electrical schools were taught
the Austin-Cohen formula, which con-
clusively stated that the shorter the wave,
the shorter the distance to be expected
with it. It was the experimenting ama-
teurs who proved the Austin-Cohen for-
mula seriously in error at the high-
frequency end of the spectrum, and they
proved it unmathematically and empir-
ically by actually reaching Europe and the
Antipodes with waves below a hundred
meters in length. Today, hundreds of
high-power commercial stations, backed
by millions in capital, are fighting for as-
signments in these formerly despised
bands.

Radio amateurs have contributed greatly
to the progress of civilization by keeping
exploring expeditions in touch with their
home bases. In the summer of 1925,
when the able schooner Bowdoin sailed to
Labrador and Greenland, an amateur went
along as her operator, and kept contact
from the arctic circle with other amateurs
all over the United States. In the same
year the big steam whaler, Sir James
Clark Ross, was shoving her steel nose
into the frigid antarctic seas around the
great ice barrier, and putting down 40-
meter signals in Massachusetts. On one
occasion her operator put a microphone
in the ground lead of an oscillating re-
ceiver and talked 50 miles across the icy
ocean to a smaller boat. Up in Green-
land, in the following year, the University
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of Michigan station began to dig in on
the Greenland ice cap, amateur transmit-
ter and all; and it is still there, doing
meteorological work of the utmost value
and maintaining constant touch with
home. And down in the steaming jungles
of Brazil another short-wave transmitter
went with the Dyott expedition, to fling
its clear-cut signals over the hemisphere
{rom the backwaters of the Amazon.
Radio equipped expeditions grow in num-
ber each' year—an electric voice is now
almost standard practice—but their com-
plete stories would fill several hooks, The

‘WIRE COMMUNICATION SELDOAM SURVIVES UNDER CONDITIONS SUCH AS PIC-

TURED HERE.
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IT IS THEN THAT THE RADIO AMATEUR COMES INTO HIS OWN
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BOTH THE LICENSED AMATEURS AND THE ARMY

SIGNAL CORPS, WORKING ON SHORT WAVES, WERE

INVALUABLE MEANS OF COMMUNICATION DURING

THE DISASTROUS NEW ENGLAND FLOOD OF A LITTLE
MORE THAN A YEAR AGO

amateurs are always glad to help out, for
the spirit of adventure is strong in us,
even if we cannot all journey beyond the
known horizon’s rim.

This codperation was well demon-
strated to me personally in the summer
of 1926, when we had a 37-meter experi-
mental transmitter aboard the army
transport Chdteau-Thierry on a trip from
San Francisco to New York. As the ship
was only in port for three days before
sailing, everything about the installation
was hurried. The two 350-watt tubes,
under the ministrations of a 750-volt
dynamotor which later developed particu-
lar talents for absorbing most of the
moisture and dirt in the tropics, delivered
a bare 30 watts to the antenna; and the
lead-in had to run through a bolt hole in
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THE AUTHOR'S FIRST REAL DX THRILL; HOLDING MORE IHAN AN HOUR’'S TWO-
WAY COMMUNICATION FROM EL PASO, TEXAS, WITH A BROTHER AMATEUR IN
AUCKLAND, NEW ZEALAXD

the steel wall. A local engineer predicted
our signals would never get out at all, and
we were inclined to agree with him. The
final sailing whistle found wus perched
high up on the foremast, stringing the
antenna as the ship backed out into the
harbor. The inside installation was fin-
ished at sea, the next afternoon, and
within an hour we had raised 6CUB at
Venice, California. During that night, as
the ship forged southward off Lower Cali-
fornia, we clicked with St. Louis, San
Francisco, Fort Leavenworth (Kansas),
Dallas, Indianapolis, Oklahoma City,
Minneapolis and El Paso! The crisis was
past; the jinx had apparently blown over-
board in the fresh sea breeze. But it re-
turned temporarily a few days later when
the dynamotor developed fever heat com-
bined with a pronounced disinclination to
run, and had to be taken apart for a
thorough overhaul.

Receiving was none too good, though we
did hear one or two Australians. The
physical and electrical noise levels were
high, the receiver suffered considerably
from the ship’s vibration, and when the
big whistle just above the roof went into
action the receiver practically stopped re-
ceiving altogether and devoted all its en-
ergies to jumping up and down on the
table. The atmospherics were atrocious,
growing into one continuous roar as the
blue Mexican and Central American
mountains moved along the eastern hori-
zon in a stately and unhurried procession.
The long-wave static was so bad that we
had to put through some official traffic to
Balboa on the short-wave set, after re-

peated attempts with the 5-kilowatt long-
wave arc extending through 36 hours.
Finally the brilliant green hill jungles
of Panama appeared to port, and the next
morning we were cruising slowly back and

forth in the bay outside the canal en-’

trance. That night, at the dock in Bal-
boa, we spoke the cruiser Memphis off
Seattle, 3,500 miles away, and sent mes-
sages home through 4RY at Montreat,
North Carolina. So the voyage continued,
through the canal, across the Caribbean
to Columbus’ Island, and up the Atlantic
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Coast; and always these unselfish private
operators were ready, day after day, to
talk for a few minutes, to send us news
or to relay our messages. ‘

Quickly as expeditions have seized on
radio; they have been no less progressive
with aviation. Up in Alaska the first
Wilkins expedition did some splendid fly-
ing under the most adverse conditions,
and its two amateur radio operators
worked all around the territory with low-
power sets. When Wilkins and Eielson
were forced down on the ice far north of
Barrow and walked laboriously back to
the coast, they had fo abandon their plane
and with it one of the transmitters. As
a result the Barrow transmitter went into
another plane for the later flights, and
Mason, the Barrow opeérator, had to im-
provise a transmitter out of the odds and
ends available. This he did, using cut-up
tin cans, cigar boxes and flashlight bulbs; -
and what is more, the set worked, putting
out dependable signals for several hun-
dred miles.

During the aerial derby from .California
to Hawaii in 1927, amateurs maintained
a constant circuit for the newspapers be-
tween the coast and the islands, and
worked some of the planes as well. Every-
one remembers how, when some of the
early starters were lost at sea, Major
Erwin with generous courage pointed his
“Dallas Spirit” towards Hawaii in search
of them. Eichwaldt, the navigator, oper-
ated a small transmitter on 33 meters
which gave amateurs all over America
news of their tragic but splendid flight.
Hundreds of miles out over the darkened
Pacific their clear and steady transmis-
sions began to wobble, indicating rough
air and uneven speed, despite Eichwaldt’s
unhurried telegraphic banter. Then came
the first SOS, but “Belay that” imme-
diately canceled it. Eichwaldt explained
that they had been in a spin, but had
pulled out of it. In a moment, however,
the unsteadiness of their note told of an-
other spin, and as the plane plunged down
to its end Eichwaldt sat there, calmly tap-
ping out with even spacing the final SOS,
and setting an example of courage and at-
tention to duty for all the radio operators
of the future. The amateur listeners on

(Continued on page 285)

o

O e .

' _l ;.
. "UNITED STATES
e T :.1;0;';:—‘2"——_-:’:‘,5‘“

-

A MAP SHOWING THE NINE RADIO ZONES OF THE UNITED STATES, WITH THE
CITY INDICATED IN WHICH EACH ZOXNE SUPERVISOR IS LOCATED

www americanradiohistorv com


www.americanradiohistory.com

Ravio NEws ¥or SEPTEMBER, 1929

’T'he Junior Radio Guild

HE Junior Radio Guild is an or-
ganization devoted to teaching boys
the fundamental principles of radio;
not in dry text-book or lecture fashion,
but by a method based on an under-
standing of true boy psychology.
Roughly speaking, something like a
million boys each year enter what is
known as the “mechanical” age—the
age when they want to make things.
Some of these boys are interested in
one thing, some in another; but a large
percentage of them are interested in
radio. Many of them are anxious to
know more about the how and the
why of radio, either as a hobby or as
a future career. It is for these boys
that the Junior Radio Guild exists; af-
fording them a means of learning the
essential principles; teaching them to
learn by actually doing; and, if they
wish, to earn while learning.

The Junior Radio Guild already has
a membership of some twelve thou-
sand boys who are interested and anx-
ious to understand how broadcasting
is done, how receivers function, how
they are constructed. These boys
joined the Guild in order to learn these
things.

Rapio NEws plans to expand the
scope of the Junior Radio Guild so
that every boy who has a natural
leaning in that direction may be given
the opportunity to join.

Elsewhere in the pages of this issue
will be found an advertisement giving
the details of enrollment requirements.
Meanwhile, on this page we present
the first two lessons of the course of
instruction; inaugurating here a reg-
ular monthly department which will

be devoted to the interests of the Junior
Radio Guild.

ELEMENTARY RADIO THEORY

ADIO stations as we know them,
that is, broadcasting stations which
transmit music and speech, all op-
erate more or less on the same

general principle. True, all stations are
not alike, but for the purpose of this dis-
cussion their individual differences need
not be considered.

’,AMPLITUDE

~QSCILLATIONS OF
CONSTANT AMPLITUDE~

(CARRIER WAVE)
FIG.1

WHEN A STATION GOES ON THE AIR ITS
CARRIER WAVE IS COMPOSED OF OSCIL-
LATIONS OF CONSTANT AMPLITUDE OF
THF FREQUENCY TO WIHICH THE STA-
TX()N‘S TRANSMITTER IS TUNED

The vacuum tube, when placed in a
specially designed circuit, is capable of
generating radio frequency energy, or as
15 more commonly known, a wave, whose
length from crest to crest is determined
by the adjustment of the tuning elements
of the circuit, namely, the coils and vari-
able condensers. Now the radio fre-
quency energy, which is transmitted at
that wavelength, is composed of a train
of oscillations or alterations. This wave
train is of continuous amplitude. That
is, each succeeding alternation is as simi-
lar to the one preceding it as to the one

LEesson 1
following it. This is explained in Fig. 1.

Electrical vibrations are produced in
the microphone in the broadcasting sta-
tion by the speech or music being picked
up by it, but these vibrations are not di-
rectly transmitted or sent into the ether.
They are passed into what is called a
speech amplifier which strengthens them.
The output of this amplifier is then
superimposed or placed on the wave of
continuous amplitude previously referred
te above, which is being produced by the
radio-frequency generator. This genera-
tor, in radio terms, is called a radio-fre-
quency oscillator and the wave it pro-
duces is known as the carrier wave. It
is this wave that carries the music or
speech through the ether to your receiv-
ing equipment. As a result of superim-
posing or combining the microphone
vibrations with the carrier wave the trans-
mitted wave as it reaches your receiver
dces not maintain its continuous ampli-
tude character like Fig. 1, but, instead,
takes the shape somewhat like that shown
in Fig. 2. The actual shape of the trans-
mitted wave depends, of course, upon the
variations in sound going through the
microphone, which, in a way, mold or
shape the continuous amplitude or carrier
wave. Changing the shape of the carrier
wave is known as modulation.

After the oscillator or carrier wave is
modulated by the voice or music vibra-
tions it is passed along to the antenna or
aerial system of the station, which radi-
ates it Into space.

This very briefly describes how a mod-
ern broadcast transmitter operates. It
does not take into consideration such
questions as the power of the transmitter,
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or the wavelength to which it is adjusted.
These are subjects which concern each
individual transmitter and have no direct
bearing on the general principle which
governs the operation of all broadcasting
stations.

How Radio Receivers Work

Just as there are many different types
of transmitters, there are also various
types of receivers, each having its own
particular kind of circuit. As in the case
of the transmitter, it is not the purpose
to describe the exact action of each of
these various receiving circuits, but rather
to outline the broad principles of all re-
ceiving circuits.

The antenna or aerial, erected for re-
ceiving, absorbs or collects a part of the
radio-frequency energy radiated from the
antenna of the transmitting station. The

/AMPLITUDE

CARRIER WAVE

MODULATED BY

AUDIO FREQUENCY
OSCILLATIONS.

FIG.?2

WHEN THE MICROPHONE OF THE
TRANSMITTER IS ACTUATED BY SPEECH
OR MUSIC, THEN THE CARRIER WAVE IS
MODULATED WITH THE AUDIBLE FRE-
QUENCIES, AS SHOWN HERE


www.americanradiohistory.com

[\]
e
w

J
R =
s B =
- R2 =
L Le Ri T

A
—i|Ifl
THE CIRCUIT DIAGRAM OF A SIMPLE RE-
GENERATIVE DETECTOR IS GIVEN HERFE.
IT IS AROUND THIS CIRCUIT THAT THE
COMPLETE FIVE-TUBE RECEIVER DE-

SCRIBED IN THESE LESSONS HAS BEEN
BUILT

energy so collected is still of the modu-
lated radio-frequency character. It can-
not be heard by the human ear directly.
To illustrate this let us digress for a
moment. Sound is composed of vibra-
tions. The tone of these vibrations de-
pends on the number of vibrations which
occur in one second of time. Your elec-
tric light current, depending upon your
location, is either of 25, 40 or 60 cycles
or vibrations a second. When heard, it
sounds like a low bass tone. Sounds of
higher frequencies or more vibrations
progress gradually from the bass tones to
the high treble notes and then on to the
shrill whistles. The frequency at which
these vibrations take place can increase
to such an extent as to be beyond the
range of the human ear. A tone of
10,000 vibrations is difficult to hear
unless your sense of hearing is unusually
keen. Vibrations above 25,000 cycles are
called radio frequencies which do not
directly manifest themselves to the ears
of humans. Now, to get back to our dis-
cussion of receiver operation.

As previously stated, the vibrations re-
ceived are modulated radio frequency and
as such cannot be heard by the human
ear. Therefore, it becomes necessary to
use some device which will change the
character of the vibrations so that they
can be heard. The device used for this
purpose is called a detector, and the work
it performs is known as detection or
rectification. Crystals of certain kinds
have the ability to change the character
of these vibrations, but in modern receiv-
ers a vacuum tube more efficiently per-
forms this task, as it is more sensitive.
The actual operation of a vacuum tube
as a detector or rectifier is too great a
subject to be taken up in this limited
space; besides, it is not intended to treat
the subjects to be discussed in too techni-
cal a manner. You can supplement the
study derived from this course by a read-
ing of technical works dealing with that
particuar subject in radio in which you
desire more detailed information. The
purpose of this course is to provide an
understanding of the practical side of
radio.

The vibrations coming from the de-
tector tube are of an audible nature.
That is, they can be heard with a pair

of ear phones connected between the
plate of the tube and a battery. Pro-
grams can be distinctly heard, although
the volume of sound will not be great.
This brings us to the next step in the
operation of a receiver. In order to
strengthen the vibrations from the detec-
tor tube so that they will be sufficient to
operate a loud speaker, delivering satis-
factory room volume of good tone qual-
ity, it is necessary to step them up or
amplify them. This amplification may be
accomplished in several ways, but the one
most commonly used is through audio-
frequency transformers. This system will
be described here. The amplifier consists
of two audio-frequency transformers and
two audio-amplifying tubes arranged in
the following order: First stage audio
transformer to first stage audio amplifier
tube; to second stage audio transformer
to second stage audio amplifier tube; to
loud speaker. Added to this is the ac-
cessory apparatus such as automatic tube
regulating controls, tube sockets, etc.,
which will be discussed later.

The audio amplifier takes the signal or
vibrations from the detector and by
means of the amplifying tubes and trans-
formers enlarges the original signal so
that it is louder than that heard in the
phones originally. When thus amplified
it is capable of operating a loud speaker
so that it may be heard all over the room.

Audio amplification as applied to re-
ceivers means amplifying or stepping up
the signal after it has been rectified by
the detector. There is still another way
of amplifying or strengthening the re-
ceived signal. It consists mainly of am-
plifying and strengthening the signal pe-
fere it reaches the detector. This is called
radio-frequency amplification. Not only
does r.f. amplification strengthen the sig-
nal before it is rectified by the detector,
but also it provides a filtering action
which increases the selectivity of the re-
ceiver. By selectivity is meant the ability
to shut out every signal except the one
it is desired to hear. Naturally, also the
amplification provided by the use of a
radio-frequency amplifier stage or stages
will make it possible to hear signals from
greater distances which could not be
heard before. In other words, the sensi-
tivity of the receiver is increased by the
use of radio-frequency amplifiers.

This in general completes the outline
of the operation of the various units of
a complete receiver. In the lessons to
follow, each individual unit will be dis-
cussed and a more detailed description of
its operation will be given.

How to Understand Radio
Diagrams and Symbols

In radio it is necessary to show from
time to time the arrangement of, say, a
receiver. Since a receiver consists of
coils, tuning condensers, tubes, trans-
formers, variable resistances, automatic
filament controls, etc., it would be diffi-
cult if every time a diagram was required
it were necessary to draw an actual pic-
ture of the various parts to show the sev-
eral terminals and how these were con-
nected, one to the other. Therefore, as
a short-cut, the use of symbols is now
generally employed. Note circuit dia-
gram in Fig. 3.

©
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As an aid in understanding these sym-
bols, a chart is shown on page 244. Not
only is the symbol, for instance, of a
coil shown, but also an actual picture
drawing of a typical coil so that you may
have no doubt as to how a coil is repre-
sented in a circuit diagram. It is recom-
mended that you study these symbols
thoroughly and then try to draw them for
the various parts shown without looking
at the symbols. Then check back to dis-
cover errors. In this way you will learn
not only how to read and understand
these symbols, but also how to draw them
accurately. .

After you are thoroughly familiar with
the reading and drawing of the complete
chart of symbols, you may then attempt
to read a complete circuit diagram. For
example, let us take the simple circuit
shown in Fig. 3 for analysis. First, it is
evident that since only one tube is repre-
sented, the circuit is what is called a
“One Tube-r.” The large coiled line
(L.1) to the left of the tube symbol rep-
resents the secondary coil. It is to be
shunted (connected at both ends) by a
variable condenser (C1), which is the
tuning condenser. We know this con-
denser is variable because of the arrow
running diagonally across the symbol. To
the left of the coil (L1) is still another
coil (L2), but smaller than the first. It
is seen that this latter coil has attached
to it the antenna and ground, so that we
may safely assume that it is the primary
or antenna-ground co’l. Then, looking
further, we see that the j Lite of the tube
connects to a third ccil (L3), which is

How
LOOK WHEN FINALLY COMPLETED.
MAIN TUNING XNOB CONTROLS THE
TUNING OF THE SET WHILE THE OTHERS
CONTROL SENSITIVITY AND VOLUME

THE FIVE-TUBE RECEIVER WILL
ONE

situated just above the secondary coil
(L1). This third coil is the tickler and
by the long arrow drawn through the sec-
ondary and tickler coils we see that the
Iatter is variable in its relation to the
secondary coil (L1). Inspecting the fila-
ment circuit of the tube (the part con-
nected to the A battery), we see that in
addition to the variable resistance (R1),
which is the main control rheostat, the
tube is aso fitted with an Amperite (auto-
matic filament control) (R2). Thus we
can easily see that (R2) will automati-
cally limit the filament voltage to the
amount required by the tube, while the
rheostat will allow a hand control of the
voltage below the maximum amount so
as to regulate volume. Following the
tickler circuit through, it will be seen
that the phones are included in the plate
circuit of the tube and are shunted (con-
nected at both ends) by a fiixed by-pass
condenser (C2), thence continuing on to

v
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the plus side of the B battery. Note also
that the minus side of the B battery is
connected to the minus terminal of the A
battery.

Antenna Construction and
Erection

Just a few pointers on the antenna-
ground system. At the broadcasting sta-
tion the purpose of the antenna is to
radiate the radio waves into space. At
the receiving station it is the job of the
antenna to absorb a portion of this radi-
ated energy and pass it along to the re-
ceiver coils and other tuning apparatus
so that of all the waves absorbed the de-
sired one may be selected. This is called
the process of “tuning-in.”

Now there are a number of considera-
tions which must be given to the con-
struction and erection of the antenna if
it is to be really efficient, that is, if it is to
absorb a maximum of &hergy and waves.
First, it should be erected as high as prac-
tically possible. The wire used for the
antenna should be strong enough to be
pulled tight so that there will be no slack
after it is put up. Antenna wire usually
consists of seven strands of copper or
bronze wire. Second, it should be lo-
cated in an unobstructed place. If it is
placed close to other large metallic ob-
jects such as a tin or copper roof, the
received signals will be seriously weak-
ened. Third, it should be erected in such
a manner that it is free from contact
with other objects. At no point along the
length of the antenna or its lead-in wire

should it come in contact with cornices,
supporting masts, sides of the house or
any grounded object. If such contact
does take place, not only the efficiency of
the antenna’s receiving qualities become
reduced, but also a disturbing, scratchy
noise will be produced in the receiver due
to the constant making and breaking of
the contact between the antenna and the
other object.

The down lead, otherwise termed the
lead-in, should comply with fire under-
writers’ rules in that it should be con-
nected to a lightning arrester at the point
where the lead is brought into the house.
All these points are made clear by refer-
ring to the sketch, Fig. 4.

THEORY OF THE DETECTOR
Tuse. LEsson 11

I,N general, detector and amplifier tubes

are similar in that they have three
elements, filaments, grid and plate, and
differ only in the mechanical construction
and placement of these elements, de-
pending on the purpose and use of the
tube. The exception to this Is the screen-
grid tube which, besides the three ele-
ments named above, has an additional
grid structure.

For purposes of discussion, let us sup-
pose that to the detector tube has been
connected a coupling tuner consisting of
primary, tickler and secondary coils, head
phones, filament control, grid leak and
grid condenser, phone by-pass condenser
and both the A and B batteries. The cir-
cuit will be found in Fig. 3.

Now, let us see what happens. When
the tube is inserted in its cocket the cur-
rent from the storage A battery lights the
filament within the tube. Thus violently
agitated the filament releases electrons
which are attracted to the plate. This
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is because the electrons are negative in
character, while the plate, due to the B
battery, is of a positive nalure, and, be-
cause of a law of electricity which says
that like forces repel each other, while
unlike forces attract each other, it is easy
to understand how the positively charged
plate attracts the negative electrons from
the filament. Now, when the correct
filament voltage is applied (the value for
satisfactory operation is always specified
by the manufacturer on the carton in
which the tube is purchased . . . usually
5 volts) the tube will be working at that
point which will cause a rectification of
the received signal. Reference to Fig. 5§
will illustrate this point. The curved
line A....B is what is called the tube’s
characteristic curve. When the signal,
indicated by the waving line at the bot-
tom, S....S, is applied to the tube it
will be seen that the shape of this wave
in the output or plate circuit is not the
same as the original wave but instead is
distorted. That is, the lower portions are
not reproduced to the same amplitude
as the upper portions. In the phones is
heard the audio tone which is produced
by the minute variations of the plate cur-
rent as indicated by the enveloping line
termed “audio-plate current variations”
in Fig. 5. This variation in plate cur-
rent is caused by the following action
which takes place within the tube. The
signal in the primary circuit of the cou-
pling coil passes by induction into the sec-
ondary coil and is applied across the grid
and filament of the tube through the
grid condenser. When the swing of the
signal goes positive in one of its many
alternations the positive charge is passed
to the grid of the tube which, in turn,
aids the attraction of electrons from the
fiiament to the plate. A heavy current
is thus caused to flow in the plate circuit.
Now, when a negative swing of the signal
reaches the grid it repels the stream of

TIIE HEAVY WAVY LINE MARKED
“AUDIO PLATE CURRENT VARIATIONS”
INDICATES THE RISE AND FALL OF THAT
PART OF TIIE RECTIFIED DETECTOR SIG-
NAL WHICH ACTUALLY MAKES THE
DIAPHRAGM IN THE HEADPHONES VI-
BRATE SO TIIAT SOUNDS CAN BE HEARD
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Ix RADIO, IT WOULD XOT BE WELL, FROM
AN EFFICIENCY STANDPOINT, TO DRAW
A PICTURE OF EACH PIECE OF APPARA-
TUS AND ITS CONNECTING WIRES EVERY
TIME IT WAS DESIRED TO DRAW A CIR-
CUIT DIAGRAM. TO SIMPLIFY THIS JOB,

REPRESENTATIONS CALLED SYMBOLS ARE
ASSIGNED TO THE RADIO PARTS. TFOR
INSTANCE, IN THE UPPER LEFT-HAND
CORNER IS SHOWN THE PICTURE OF A
THREE- AND FOUR-ELEMENT TUBE.
NEXT TO IT IS SHOWN THE SYMBOL
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WHICH WOULD BE USED IN A CIRCUIT

DIAGRAM TO REPRESENT EITHER OF

THESE TUBES. THUS, WHEN YOU SEE

THIS SYMBOL IN A DIAGRAM, YOU

KNOW THAT IT IS INTENDED TO REPRE-
SENT TO YOU A TUBE
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electrons which normally flow to the plate
and consequently little or no plate cur-
rent flows. This positive flowing and
negative stopping of the plate current
produces vibrations or alternations of the
received signal which cause varying
movement of the diaphragm in the head
phones, recognized as variations in sound.

Now also in the plate circuit of the
detector tube is a radio-frequency varia-
tion of current which is in step with the
oscillations of the signal developed in the
secondary coil. If, then, a coil be in-
cluded in the plate circuit and coupled to
the secondary coil these plate current

charged against the detector unit alone
but to the receiver as a whole. If we
were to consider the construction of only
a one-tube detector unit a smaller and
less expensive outlay would be required.
But, since a large five-tube receiver is to
be eventually built around the detector, it
is necessary to purchase these slightly
more costly items.

First. obtain the parts as listed. Then,
inspect each one carefully for loosened
terminals, bolts or nuts which may have
become loose through shipping.

Next start the drilling of the panel. It
is necessary to drill the several holes in

ONLY THE DETECTOR SECTION OF THE
FIVE-TUBE RECEIVER IS SHOWN HERE IN

PLACE OX THE BASEBOARD. FUTURE
LESSONS SIIOW HOW THE OTHER SEC-
TIONS ARE ADDED

variations will strengthen or reinforce the
original oscillations in the secondary coil
and will naturally create a greater plate
current variation in the plate circuit,
which, in turn, are again used to reinforce
the oscillation in the secondary coil, and
so on. This is called regeneration, due to
the fact that the plate current variations
are fed back into the secondary circuit
to re-generate or build up the original
oscillation. The coil which is used for
the purpose is commonly called the re-
generation coil or “tickler coil.” The
fixed condenser, which has the property
of readily passing currents of a radio-fre-
quency nature through it, is shunted
around the head phones because the lat-
ter would have the tendency to retard the
regenerative action produced by the
tickler coil, while the condenser, on the
other hand, would provide an easy short
path for the radio-frequency currents and
keep them out of the head phones.

In other words, then, two distinct cur-
rents are found in the plate circuit of the
detector tube. One, the audio-plate cur-
rent variations, are the variations due to
the changing amplitude of the oscillations,
while the radio-frequency currents are
produced or rather repeated through the
tube after having been received by the
tuning system from the transmitting sta-
tion.

the panel in accordance with the panel
layout, as shown in Fig. 8.

On the back of the panel draw a line
with a sharp hard pencil or pointed nail;
this line should run parallel with the long
edges of the panel and should be located
down the center, that is, 314 inches from
one of the edges. Then divide the length

HERE 15 THE ACTUAL CIRCUIT DIAGRAM
FOR THE DETECTOR SECTION OF THE RE-
CEIVER. THE LETTERED PAKRTS SHOULD
BE COMPARED FOR IDENTIFICATION WITH
THE SIMILARLY LETTERED PARTS IN
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of the panel in half at the 10%-inch line
and draw a line across the width of the
panel; do the same 334 inches from each
end. Now, at the left-hand side make
the marks for locating the shaft of the
three circuit tuner coil and also the marks
either side of it for the mounting holes.
At the mid-panel make a mark 35/16
inches from the bottom. This mark lo-
cates the horizontal position of the shaft
‘of the dial mechanism and the mounting
holes for the condenser frames. The
holes for the drum dial may be laid off
on the panel, with the aid of the lay-out
which is packed in the dial carton. Now
draw a line 134 inches from the bottom
edge of the panel. Then, on this line and
714 inches in from each end make a mark
at the two intersections. These marks
denote the location of the filament switch
and loud-speaker jack. Another line is
drawn along the bottom of the panel 14
inch up for the screws which hold the
panel to the baseboard. For further in-
formation on the panel layout see the
accompanying illustration, Fig. 8.

First mount the dial in place. Then
insert two of the long flat-head machine
screws in the holes provided for mounting
the condenser; slip spacers or a small pile
of washers over the screws to take up the
space between the back of the panel and
the frame of the condenser and then
mount the condenser in place. When it
is securely fastened the shaft of the con-
denser may be slipped into the center of
the dial drum and fastened by the set-
screws provided.

Next mount the volume control (R1)
and then the three-circuit tuner coil
(T1). When this has been completed, the
panel may be fastened to the baseboard
and then the socket (V1), r.f. choke (L1)
and gride leak mount (R3) are mounted
in position. The plate by-pass condenser
(C3) and the grid condenser (C2) may
be disregarded for the time being, as they
are mounted in position later, being sup-
ported by the wiring. Bear in mind that
the baseboard parts should not be put

L1

FIG. 7
:Z ANTENNA
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TO THESE POINTS CONNECT -7 " ~~-~

THE LEADS SUPPLYING

b o

FILAMENT VOLTAGE TO THE
OTHER TUBES TO BE ADDED .~

e

Constructing the Detector

From the first glance at the parts list
for the detector unit it would seem that .

o™
o

the cost of a single-tube receiver is un- FILAMENT -~ -A +A +B8
usually high, but it must be remembered SWITCH
that all of the apparatus cannot be -B 45 V.
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THIS DRAWING IS CALLED A WIRING
LAYOUT DIAGRAM AND SHOWS NWOT
OXNLY THE RELATIVE POSITION OF EACH
OF THE DETECTOR PARTS BUT ALSO THE
VARIOUS WIRES WITICH CONXNECT THEM,
ONE 70 THE OTHER. STUDY THE DIA-~
GRAM AND COMPARE IT WITH THE CIR-
CUIT SHOWN IN FIG. 6, FOR A BETTER
UNDERSTANDING OF THE CONSTRUCTION
OF THE RECEIVER

in place until the panel apparatus is
mounted. Then before the parts are
finally screwed to the baseboard they
should be moved around until the builder
is absolutely satisfied that his layout ap-
proximates the one shown in the illustra-
tion accompanying. Take note that the am-
perite (R2) is placed so that one of its ends
is very close to the F plus terminal of the
detector socket. At the extreme right
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end of the baseboard is mounted tem-
porarily two Fahnestock clips to take the
tips of the phone cord and two others are
placed at the left edge of the baseboard
directly to the rear of the volume control
(R1). These latter two clips are for the
temporary antenna-ground connections.
Finally the connector cable receptable is
located, as shown, on the baseboard. Al-
though it may be mounted in place, the
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IN ORDER TO BUILD THE RECEIVER AS

SHOWN, IT IS NECESSARY TO DRILL THE

PANEL IN ACCORDANCE WITH THE DRILL-
ING LAYOUT SHOWN ABOVE

loud speaker jack is not used in the de-
tector circuit.
Wiring

Follow the wiring diagram, Fig. 6, and the
wiring layout, Fig. 7, shown on page 246,
as you read these instructions and as each
wiring connection is completed mark it
off the diagram with a colored pencil
This will give you an accurate check on
vour work and will help to avoid errors.

Connect a wire from the terminal
marked P on the primary coil to one of
the outside terminals on the volume con-
trol (R1). Connect a wire from the ter-
minal marked B on the same coil to the
other outside terminal on the volume con-
trol, and also to the ground clip. Con-
nect the middle terminal of R1 to the
antenna clip.

Connect a wire from the stationary
section of the variable condenser (C1) to
the free end of the grid condenser (C2).
Connect this same wire also to the ter-
minal on the coil, marked G. Connect a
wire from the frame of the condenser,
otherwise the rotor section of the variable
condenser, to the terminal on the coil,
marked F, and also to the F+ terminal of
the socket. Connect the near end of the
amperite mounting (R2) to the F-- ter-
minal of the socket. Connect the other
end of the amperite mounting (R2) to
the red terminal of the cable receptacle.
Connect the F-— terminal of the socket
to one side of the filament switch (SW)
mounted on the panel and then connect
the other side of the switch to the black
terminal of the cable receptacle. Connect
the P terminal of the socket to the P
terminal on the tickler coil. Connect the
tickler terminal B to one side of the
r.f. choke coil (L1). Connect the other
side of the choke coil (L1) to one of the
Fahnestock clips provided for the phone
tips. Connect the other phone clip to the
vellow terminal of the cable receptacle.
Take the .001 mfd., by-pass condenser
(C3) and connect one side or terminal of
it to that terminal of the r.f. choke coil

5 HOLES FOR BASEBOARD MOUNTING SCREWS

(L1) which connects to the B-}- terminal
of the tickler coil. Connect the other
terminal of the by-pass condenser to the
F— terminal of the socket. This wiring
may be checked by referring to the wir-
ing layout shown in Fig. 7.

DerEcror Parrs LisT

One Hammarlund midline condenser,

.0005 mfd. (C1).

One Hammarlund TCT23 coil (T1).

One Hammarlund r.f. choke, No. 85 (LI).

One Hammarlund drum dial, type SDB-1.

One Electrad tonatrol, type A (R1).

One Electrad by-pass condenser,
mifd. (C3).

One El)ectrad grid condenser, .00025 mfd.
(C2).

One Durham grid leak, 5 megohms (R3).

One socket.

One Durham single resistor mount.

One amperite, type 1A (R2).

One Yaxley Midget Battery Switch No.
10.

One Yaxley connector cable and plug,
type 660.

One panel, 7 inches by 21 inches (drilled).

One box Corwico braidite.

.001

Operation

Insert the 5 megohm grid leak (R3) in
the clips of the grid leak mounting. Con-
nect the antenna and ground to their
respective clips. Connect the phones to
their clips. Connect the batteries to their
respective wires as show in Fig. 9. Note:
Only the A battery and first 45-volt B
battery are used with the detector unit.
If, when the condenser plates are entirely
closed or meshed with each other, the dial
does not read 100, then loosen the dial
setscrews and make this correction.
Next turn on the filament switch, turn
the regeneration control partly to the
right, and then slowly rotate the dial
knob. At first a station will manifest
itself by a shrill whistle. After the whis-
tle has been tuned in to its loudest point
then slowly retard the regeneration con-
trol until the undistorted signal of the
station is heard. At this point it may be
found necessary to slightly retune the
setting of the dial to bring in the station
with maximum loudness. Other stations
may be tuned in in like manner.

BELOW SHOWS THE BATTERY HOOK-UP
FOR THE COMPLETE RECEIVER. FOR THE DE-
TECTOR, ONLY THE “A’ BATTERY AND JUST
ONE 45-voLT “B” BATTERY ARE USED

A-B- B+ B+ B+ c- o
A+ C+ 45V,  90V. {35V. 4%V, 9V
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How an International
Dally Gets the

that their adventure is at an end;

that it has passed them by. To them

is this story written. These are the
radio adventurers, the thousands of those
busy people who used to go roaming
around the world by way of their radio
sets in the evening after a busy day at
work. Most of them limited this roam-
ing to the North American continent.

But just to show them. they are wrong,
let us unfold a tale of present-day radio
adventure which has been every bit as
stimulating as the early broadcast days
and which can be duplicated by any
experimentally inclined radio reader to-
day.

Newspaper life presents as romantic an
angle to young men as the stage does to
young women. The rapidly shifting
scenes of daily events, the rush to cover
these; the speeding of the stories to the
office, and after going through the “ma-
chinery” of copy desks, make-up, presses,
etc., the appearance of the paper on the
street. To be true, a few hours after-
wards the news is usually forgotten, but
the press is already getting the next day’s
batch of copy.

Gathering the news is interesting, but
when the lot of working at the getting of
this news to the office—in other words,

?‘FODAY there are people who feel

1o

the establishment of a system of com-
_ unication—came the writer’'s way, he
discovered, much to his pleasure, that
this was just as thrilling.

The Monitor is an international daily
newspaper and as such it is almost to-
tally dependent upon distant sources for
its news. Thus it has a leased wire which
runs from Boston to New York, thence
to Washington, and finally to Chicago,
besides using the regular Western Union
and Postal services. This takes care of
the American continent.

World-Wide Coverage

But “international” means world-wide
and thus rafts of news come in from
every capital in the world. Cables and
radio through the regular companies are
used daily, but we found we needed more
than that. We needed the high-speed
service possible when one controls their
own communication lines.

Before seeking to conquer the world
(by radio) we decided to test out a single
link in the chain and therefore chose the
England-to-America circuit for our ex-
perimental work. The majority of our
FEuropean news is routed through our
London bureau, which in turn sends it by
radio from the British station at Rugby.
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TRANSCRIBING THE XNEWS AFTER IT
HAS BEEN RECEIVED AT HIGH SPEED IN
CODE ON A DICTOPHONE CYLINDER

ioafime

This is picked up in Halifax, where it is
received on a tape, and then decoded and
sent via land line telegraph to headquar-
ters in Boston.

By taking this news directly from Eng-
land, we could save the time consumed in
the extra handling at Halifax. Now the
problem was to do it.

First we had to consider the source of
our receiving station. It would not do
for us to receive messages if they had
to be re-sent or carried by messenger any
distance. This would offset the time we
hoped to save. This, in turn, meant that
the receiving had to be done right at our
regular location, about one and a half
miles from the shopping district, in a
location that is pretty nearly all commer-
cial now.

A row of apartment houses of wooden
construction flank the street where our
main office is located. Several of these
are in use as extra offices, so to get away
from the effect which a steel building
would have on reception we started in
with these. We set up a short-wave set
with batteries and moved it from build-
ing to building, and finally came to one
that gave us less interference than the
others. Various electrical machinery in
and near these buildings cause plenty of
problems—or did.
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NEWS by RADIO

By Volney D. Hurd, Radio Editor, Christian Science Monitor

Operator Leads Flea’s Life

During the summer months when this
work was started in an effort to find the
best channel, we found that our messages
were coming over on about eleven wave-
lengths. The operator had to be as flex-
ible as a flea. We took on a real “ham,”
George Hinckley, 1GA, who showed an
enthusiastic devotion to the work, was
experimentally inclined and therefore fit-
ted for the kind of work we were doing.

Well, the wavelengths ranged from 17
to 20,000 meters, if you like variety.
This meant a good long-wave receiver as
well as a short-wave set. We started on
short waves at first and rigged up a pretty
fair job. Shielded-grid tubes were used
and little was known about them at the
time. We could only see trouble ahead,
as we had been warned of the difficulties
of stability at short waves.

We discarded much good advice and
built a set much like a broadcast receiver,
and this worked out with no effort as far
as stabilizing it was concerned. Easy!
“And long waves are much more stable,”
we had always been educated to believe,
mostly by “‘super-het” enthusiasts.

So we gaily built a long-wave receiver
after the short-wave pattern. Instability
was the only thing it seemed to know.
We generously told each other what we
thought of all the people who had kidded
us about long waves, and then went
ahead. ’

The problem was licked by falling back
upon the old idea of tuned and untuned
stages. We had wanted a stage of r.f.
plus a regenerative detector. What we
finally did was to place an untuned stage
betwen the r.f. stage and the detector. It
worked beautifully. The set was per-
fectly stable. Plug-in honeycomb coils
were used and we could get up and
down the various bands with ease.

Tinally we settled down for some copy-
ing. Tests were made at all hours and
we found that by changing the wave-
lengths from time to time we could get
pretty good reception from England. We
knew the news schedules and settled down
for “a listen.” It came. A series of
high-pitched sounds in dots and dashes
coming so fast that it sounded like a
peanut roaster. We had overlooked the
fact that England was sending the stuff
with an automatic transmitter at the
rate of 100 words per minute. “What to
do?”

Tape Recorders? Nolf

Tape recorders are nice, but tricky.
They demand extra tuning and also tuning

of the audio amplifier usually to make
them “perk” properly. “What do do?”

We finally hit upon an idea that proved
to be the solution. In the cellar were
several dictophones that had been dis-
carded. We got one of these upstairs,
cleaned it off, tied the earphones onto the
speaking tubes connection and started up.
We speeded the record up as fast as the
thing would go, and on went the mes-
sage. Then we took it off, slowed down
the dictophone, put it on the reproducing
point and listened in. - There was our
code coming in at about twenty words a
minute as nicely as you please at a much
lower pitch.

This bore out a theory we had had re-
garding tapes. If you want a man to get
a message from you, you don’t want to

AN INTERIOR VIEW OF THE NATIONAL

SHORT-WAVE RECEIVER, WITH THE RE-

MOVABLE COILS FOR DIFFERENT WAVE
BANDS READILY ACCESSIBLE

translate it into French and then re-
translate it into English in order for him
to hear it. It seemed that the tape was
a slow line in the regular practice. Op-
erators spend years developing their pow-
ers of hearing so that they can read code
accurately. Then to train such men to
read tape is like teaching them touch
reading after they have used their eyes
on print all their lives. :
Another thing is that in the dictophone,
the static crashes are reproduced not
nearly as bad as when the headphones
are used directly, nor as bad as trying
to read tape with static discharges on it.
We have proved this in turning out more
accurate messages than with a tape re-
cording station, on mornings when the
interference has been bad. Thus the dic-
tophone idea seems to have much merit.
Two problems still faced us; weak sig-
nals and man-made interference. To get
a good kick out of the short-wave re-
ceiver seemed to be a problem. We
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WHICH EMBODIES TWO STAGES OF
AUDIO-FREQUENCY AMPLIFICATION

wanted plenty of “sock” to operate the
dictaphone, yet the quality must be
pretty good too. This was solved in a
great part when James Millen sent us
over the new National short-wave job.

The Part Audio Plays

This has a two-stage audio amplifier
which has been developed to give an
awfu! wallop and yet maintain good
quality. Feeding this into the dicta-
phone did a real job for us. It certainly
has a lot of kick for a short-wave set.
With its single dial it made it easy to
land the station we wanted. Incidentally,
we liked to listen to broadcast between
times and had little room for an extra re-
ceiver for this purpose. This National
job has plug-in coils that cover the broad-
cast band and produces a tremendous
kick in the audio end, yet with good
quality thus we can have good
music between times. In fact, this set

would seem to indicate that the old idea
of lots of audio has much merit. We
could play “locals” with just a regenera-
tive detector and an untuned shield grid
input with only a two-foot piece of wire
for an antenna, and this in the daytime.
Surely a lot of this kick was in the audio
end.

But we are wandering. We still had
the long-wave problem, and finally Hinch-
ley solved this by an additional tuning
coil in the antenna circuit which pepped
the long-wave set right up and also made
it very sharp in tuning, a far too un-
common quality in all the long-wave re-
ceivers we have ever used before.

Now we were getting our stuff in good
style. And here is where the oldtime ad-
venturer is missing a lot. By all means
get yourself a good short-wave receiver
and a good long-wave one too. This lat-
ter type has been forgotten, but there are

BELOW—THE SHORT-WAVE CHASSIS RE-
MOVED FROM ITS CABINET, SHOWING NOT
ONLY THE TUBES IN PLACE, BUT SHOW-
ING ALSO THE TWO-SECTION TUNING
CONDENSER AND THE SMALL SWITCH
WHICH CONNECTS THE TwWO SECTIONS
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worlds of interesting things coming in on
these waves. You can get news dis-
patches being sent around the world, be-
sides any number of official press services
sent out by foreign countries for their
colonies and ships at sea.

The British Official Press, GBR, 18,940
meters, which goes on the air at 7:00
A. M. and 3:00 P. M., Eastern Standard
Time, is particularly good; its stuff is
sent very slowly, so an inexpert operator
really has no trouble in copying it quite
easily. This provides a splendid code
practice for beginners.

This same press matter also comes over
at the same hours between 17 and 18
meters. At 7:00 P. M. in the evening
this official press comes over at 35 meters,
a convenient wave and time for most
experimenters. It also comes over at
long-waves at this time.

Of course, much of the most interest-
ing stuff comes high speed and the natu-
ral question is, what is the experimenter
going to do for a dictophone?

Shopping for Dictophones

Well, the ones we used are marked up
on our books at about $25.00 each.
Thousands of these, sold ten or more
years ago, are probably no longer used
and yet are satisfactory for receiving
code perfectly well. Shopping around a
bit, there is no doubt that they could be
inexpensively picked up. Records may
be shaved for a few cents and used as
many as 75 times.

Of course, taking high-speed code reg-
ularly means continuous reception and we
couldn’t change records without losing a
lot. So we got another dictophone and
set this alongside, as well as a third or
transcribing machine for reading off the
records. Finally, we got hold of a record
shaver so we could have a fresh flock of
records each day.

Now just when one record is about
full, we throw on the second machine,
which records the last few turns of the
nearly finished record’s message. The
first record is then put on the transcribing
machine and a blank takes its place on
the first machine, which is then ready
when machine number two has nearly
finished its record.
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With the receivers we have, the operator
can set the machines going and tran-
scribe at the same time the high-speed
stuff is being recorded, merely stopping
for a few seconds at six to eight-minute
intervals to change machines and rec-
ords. It is a smoothly working propo-
sition.

A double dictaphone tube was made
and the reception is taken on a single
loud speaker unit instead of phones.
Thus, feeding both machines, there is no
receiving set adjustment of any sort nec-
essary when reception is shifted from one
machine to another. In order to monitor
this incoming copy a pair of ear plugs
such as are used on a stethoscope was
fastened to a rubber tube which was in
turn fastened to the common listening
Jead by a metal tume. Incidentally, this
feature leads to an interesting discovery,
and that is that by using these ear pieces
and a speaker unit outside, noises are
not heard by the operator anywhere near
as much as when he is wearing head-
phones; furthermore, the weight is almost
nil.

Suppressing Interference

Interference was the last problem. It
presented itself early when the dicta-
phone, electrically operated and of course
set up near the receivers, drowned out all
signals. A small “antenna plug-in” type
of filterette was applied to these ma-
chines and stopped that. Then a couple
of motors in the basements had big filters
applied to them.

Finally we came to the rotary con-
verter. We are in a d.c. district and yet
wanted to avoid batteries. We all have
heard the story that it is impossible to
obtain short-wave reception using an
eliminator. Well, using the baby Na-
tional model, the Velvet, I believe they
call it, we operated the short-wave set
perfectly with an a.c. supply, and even
used an “A” eliminator at times.

But the converter itself offered real

BrLow IS THE CIRCUIT DIAGRAM OF

THE LONG-WAVE RECEIVER WHICH,

AFTER EXPERIMENTATION WITH OTHER
CIRCUITS, MET ALL REQUIREMEXNTS

Rt

B L

ABOVE—THIS MIGHT BE CALLED AN
“ENSEMBLE” VIEW OF THE NEWS-GATH-
ERING FACILITIES, WITH GEORGE HINCH-
LEY, THE RADIO OPERATOR, LISTENING
TO THE SLOWED-DOWN CODE FROM THE
DICTOGRAPH CYLINDER

problems. It had come equipped with a
filter, but this was on the a.c. side. The
manufacturers neglected to think of the
other side, leading to the d.c. lines, which
were running all around us like a cage.
We put a large sized filterette on the d.c.
side of the generator and our interference
troubles were over.

The result of all this is that our radio
.editorial force is now studying code after
seeing all the fun that 1GA gets out of
copying interesting items from all parts
of the world. This, in turn, means that
some more short-wave and long-wave
sets are going to be built, for why have
code if you cannot use it in the evenings
at home?

Adventure? Come on, you armchair
adventurers! Don't toy with stations in
the United States. Code 1is quickly

learned. Get a good receiver or two, and
you can know any of the world’s events
before even your local newspaper.

Both the receivers we used are easy
to make and operate. Too easy! We
would like to impress you with what a
difficult thing it all is and how intricate is
the machinery needed, but the fact is that
they can be built by anyone who can build
a broadcast receiver. So come on and
join us.

Those of you who listened in on the
National Broadcast Company’s rebroad-
cast of the British services of Thanks-
giving, on the morning of July 7, got
quite a kick out of hearing a voice from
London and then one from Australia.
Why not get that kick first-hand, and
multiply it, by learning to understand the’
dot and dash?
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Two Pracrticar INSTRUMENTS

for the EXPERIMENTER’S Ldbomtory

Building Instructions for R. ¥. Oscillator and Handy Two-Stage Audio Channel

The Oscillator

HE work of repairing defective

and otherwise inoperative receiv-

ers has steadily grown and with

the passing of time has become a
highly specialized work requiring the at-
tention of men who have made a study
of the problems to be met.

Just as the garage man must outfit him-
self with the various tools necessary to
the completion of a good job, so too must
the radio serviceman equip himself with
not only tools with which to do the
actual repair work but also the necessary
instruments wherewith he apprises him-
self of the particular trouble with which
a receiver or other piece of radio appara-
tus is ailing.

Test meters and test batteries may be
considered to be the natural equipment
of any good repairman and are practically
his most important tools when he goes
out on a job. Receivers which are so
balky as to frustrate any effort at repair
in the home naturally come to the service-
man’s laboratory and it is here, because
his problems are more complex, that he
must have on hand some real worth-while
pieces of test equipment.

Notwithstanding the fact that perhaps
in most every section of the country a
score or more of broadcasting stations can
be tuned in at most any time of the day,
still there is a wide demand in the repair
laboratory for a unit that will in itself
be a miniature broadcasting station.
With such an instrument any number of
simple tests may be simulated.

The article herewith describes such a
unit. It comprises an oscillator of the
radio-frequency type, and uses a 210 tube
for the generator of radio frequencies.
The circuit employed (Fig. 1) is the Col-
pitts, known to the short-wave fraternity
as of great excellence. A meter located
in the grid circuit gives a visual indication
of resonance between the circuit of the
oscillator and the circuit under test when
the two are tuned to the same frequency.

By means of plug-in coils a range of
wavelengths is covered, the minimum
being about 15 meters and the maximum
being about 800 meters.

Coils

The inductors, as manufactured, come
in four sizes and cover wave bands rang-
ing from 16 meters to 155 meters. Addi-
tional coils may be wound on 2-inch
tubing and fitted with plug pins to fit the
coil base. The fifth coil should be wound
with 44 turns of No. 16 enameled wire,

tapped at the middle turn. This coil
covers from 107 to 204 meters. Coil No.
6 consists of 74 turns of No. 24 d.cc.
wire and covers from 170 to 337 meters.
Coil No. 7 is wound with 125 turns of
No. 30 d.c.c. wire and covers from 313
to 577 meters.

If the experimenter so desires, he may
shunt additional fixed capacities across
the tuning condensers to obtain a higher
range of wavelengths, although in tuning
to these higher wavelengths he may find
it necessary to make adjustments in the
“B” voltage applied to the plate of the
oscillator tube so as to maintain it in an
oscillating condition.

The use of the National micro-vernier
dial permits exceedingly accurate readings,
even so fine as one-tenth of a degree.
This is especially helpful, allowing accu-
rate readings where the radio-frequency
resistance of a coil is being measured or
where it is necessary to obtain carefully
matched sets of coils.

Calibration

This is an important consideration, but
is not so difficult as one would at first
expect. If a regenerative detector cir-
cuit is not available one can be hurriedly
thrown together on a baseboard and then
tuned to the wavelength of a station of
known, reliable frequency. When this
has been done, the oscillator may be
loosely coupled to the detector circuit by
merely being placed near it. Then, with
the oscillator turned on and the dial ro-
tated, a point will be reached where it
will be observed that the grid meéter
needle takes a decided drop. Loosen the
coupling more and then repeat the opera-
tion until the movement of the meter
needle is confined to just a small dip. At
this point the oscillator is in resonance
with the frequency adjustment of the sta-
tion to which the detector circuit is tuned.
The procedure may be repeated for a
number of stations both in the broadcast
and short-wave bands. By noting the dial
readings of the oscillator, a chart and
curve may be prepared to indicate inter-
mediate frequencies not actually spotted
in the calibration.

Uses of the Oscilla.tor

This instrument is useful in many ways
and is particularly suitable for use in the
laboratory of an experimenter or service-
man. It may be used to determine the
frequency range of experimental coils; it
may be used to measure the gain-per-
stage of a radio-frequency amplifier; as
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By the Laboratory Staff

a heterodyne wavemeter; as a radio-fre-
quency generator or driver; it may be
used to measure the frequency range of
radio-frequency amplifiers and to deter-
mine the frequency range of experimental
coil-condenser combinations.

Because of the fact that it is powered
from the house light lines, there is avail-
able for other use a d.c. voltage point
ranging from zero volts upwards to some
180 or 200 volts. The value of such a
versatile instrument in the experimenter’s
laboratory cannot be overestimated. Those
who are so inclined will not find it diffi-
cult to assemble a simple audio oscillator
within the confines of the oscillator so
that they can have at their disposal a
modulated radio-frequency signal.

Parts List

L2—Aero short-wave coils, Nos.
INT-101, 102, 103, 104 and home-
made as explained.
L3—Silver-Marshall unichoke, No. 331.
C1,C2—Hammarlund two-gang condenser,
.0001 mfd. (each section).
C3—Sangamo or other mica insulated
fixed condenser. .006 mfd.
C4—O0ne B block, 12 or 14 mfd.
R1—Electrad truvolt resistor, 5,000 ohms,
type B50.
R2—Electrad truvolt
ohms, type D150.
T1—Silver-Marshall power transformer,
type 327.
One Yaxley double-pole,
jack switch, No. 40.
One Electrad truvolt voltage divider, VD.
One National precision velvet vernier
dial, type N.
One Weston milliammeter, type 301, O to
5 mils.
Two Silver-Marshall sockets, type 511.
Two boxes Corwico stranded braidite.
One CeCo power tube, type 110.
One CeCo half-wave rectifier tube, type
R381.

The Audio Amplifier

HE man who is constantly experi-
menting with the various tuning
circuits which are offered for his
consideration usually never bothers
to build into the receiver a complete audio
channel because of the time and labor in-
volved in doing a job which might be
only of a temporary nature. More often
than not he is content to listen in in the
plate circuit of the detector tube with a
pair of phones, but of course this method
of test does not allow him to compare the
relative merits of the circuit with another

L1,

resistor, 15,000

single-throw
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HEREWITH ARE GIVEN THE CIRCUIT DIAGRAM AXD CONSTRUC-
TIONAL DETAILS FOR BUILDING THE LABORATORY OSCILLATOR-

POWER SUPPLY DEVICE.

FIG. 1 SHOWS THE CIRCUIT DIAGRADM,

www americanradiohistorv com

FIG. 2 THE FRONT VIEW, AND FIG. 3 THE SIDE VIEW.
NOTE THAT THE OSCILLATOR IS HOUSED IN THE UPPER SHELF,
WHILE THE POWER SUPPLY APPARATUS IS LOCATED BELOW.
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FOR THE SERVICEMAN OR EXPERIMENTER
WHO IS CALLED UPON FREQUENTLY TO
CURE AILING RECEIVERS, IT IS OF INES-
TIMABLE BENEFIT TO BE ABLE TO
QUICKLY AND EASILY CONNECT FROM
THE DETECTOR PLATE OF THE SUSPECTED
RECEIVER TO SOME AMPLIFIER WHICH IS
KNOWN TO BEZ IN SATISFACTORY OPER-
ATING CONDITION. THE CIRCUIT DIA-
GRAM AND CIRCUIT WIRING LAYOUT
SHOWN ABOVE ILLUSTRATE QUITE
CLEARLY THE CONSTRUCTION AND HOOK-
UP OF SUCH AN AUDIO AMPLIFIER

which was operating a loud speaker.
For this reason it is usually beneficial

for the laboratory man to have on hand
an audio amplifying channel which can
be attached to any particular tuner sec-
tion under test. It can also be used to
reproduce phonograph music by the at-
tachment of a suitable magnetic pick-up
to the input terminals of the first-stage
amplifier.

The amplifier described here is a two-
stage affair using audio transformers.
The first stage is a straight audio trans-
former stage, while the second cousists of
a pair of power amplifier tubes arranged
with their elements in parallel. Such an
arrangement provides greater handling
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capacity and there is not the danger that
the power stage will overload on excep-
tionally strong signals as is likely to be
the case with only one power tube.

A speaker coupling unit of the speaker-
filter type is located in the circuit be-
tween the plate of the power amplifier
tube and the speaker itself. This allows
the speaker armature to move freely in
conformity with the variations of the
signal current and releases it from a
steady continual drag which would be
imposed if the d.c. from the “B” battery
were applied directly.

(Continued on page 271)
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A Meeting Place for Experimenter, Serviceman
and Short- W ave Enthusiast

- The Expermmenter

A Super-Sensitive Circuit

A very fine co-operative spirit has been
displayed by Master Sergeant M. K. Bar-
ber, of Fort Ethan Allen, Vt., who has
designed a detector circuit incorporating
the screen grid tube and a “sensitizing
coil.” But let Mr. Barber tell his own
story. “Recently I conceived and tested
a circuit which I believe to be entirely
new in principle. Whether it is new or
not, I am sure that it has not been tried
by many experimenters or its merits
would have been made public before this.
The circuit I really believe to be too good
to enjoy alone. For several months I
have been using the 22 type screen-grid
tube connected as a space charge detector
in the first detector stage of a super-
heterodyne receiver. This receiver con-
tains several novel circuit arrangements
other than the one to be described here.
It was originally a Silver-Marshall Lab-
oratory receiver using the SM-440-SG
intermediate amplifier tuned to 112 k.c,
the first detector stage being regenerative.
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The regeneration feature consists of a
fixed tickler winding and a midget variable
condenser in series with the tickler shunt-
ing the output circuit of the tube.

“I have found the space charge detec-
tor to be both stable and economical in
use, and quite a bit more sensitive than
any of the 200A or 201A types of tubes
which T have tried. It is even an excel-
lent detector when used in a short-wave
receiver. Still it was nothing to get ex-
cited about. It occurred to me that if I
could introduce a part of the incomihg
signal voltage directly to the space charge
grid (inner grid), that the sensitivity of
the circuit would be much increased. Upon
trying it I found this to be true, and I

hope I may be pardoned for getting a bit
excited.

“For the benefit of those not familiar
with the circuit of a space charge de-
tector, Fig. 1 is of such a circuit. The
plate and inner grid voltages are not at all
critical, though I obtained best results
with 90 volts on the plate and from 27
to 32 volts applied directly on the inner
grid, neither choke coil nor by-pass con-
denser being used. In the SM-Lab. re-
ceiver referred to above, the grid con-
denser is of the usual .00025 mf. ca-
pacity and shunted by a 1 megohm grid
leak, the grid return being to A—, while
in the short wave receiver the grid con-
denser was .0001 mf. and the grid leak
3.5 megohms, the latter being connected
across the grid and plus filament terminals
of the socket. These connections were
used simply because the circuits were so
wired and each worked so well that no
effort was made to determine which might
be the best in either case. I mention
these facts merely to show how easy it
is to adapt the space charge detector to
any receiver. As the screen grid of the
22 type tube is connected to the usual
grid prong on the tube base, and as this
grid is used for the control grid in the
space charge detector circuit, it is only
necessary to allow for the lower filament
voltage (3.3 wvolts), if the receiver is
wired for the 6 volt “A” supply unit, and
to provide an additional lead from the
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inner grid terminal cap on the top of the
tube, to a suitable positive voltage, which
may conveniently be a tap at 2215 volts
plus on the “B” battery. Thus the only
real change in the receiver is to discon-
nect the minus “A” lead at the tube
socket and insert (in series), a small wire-
wound fixed resistor of 15 ohms. This
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change is so simple and easily made that
everyone should utilize the advantages of-
fered by this really efficient detector tube.
“Now let me return to the main sub-
ject of my experiments. Previous ex-
periments, according to my data, had
shown the extreme sensitiveness of the
22 type tube when the feeble signal volt-
ages were applied to the inner grid, and
this knowledge was the cause of a desire
to combine this sensitiveness with the
amplifying power of the tube, which could
best be obtained by using the inner grid
to counteract the space charge. My idea
was to couple the inner grid to the input
circuit of the space charge detector cir-
cuit by means of a coil in series with the
inner grid terminal cap and the space
charge battery voltage. This extra coil
is shown in Fig. 2 and must be poled
so that the voltage applied to the inner
grid will be in phase with that voltage
applied to the screen grid. This is ac-
complished with the connections as in
Fig. 3, where all windings are -wound
in the same direction, which may ‘be, of
course, clockwise or anti-clockwise.
“First, I wound a coil of 45 turns of
No. 24 d.s.c wire, jumble fashion around
a jelly glass, afterwards slipping it off the
glass and tying it into the shape of a
ring about 215" inside diameter. This
was large enough to slip loosely over the’
input coil of the first detector stage, the
input coil being a SM No. 112A coil with
a SM No. 515 coil socket. The result was
more than gratifying. I found that the
regeneration condenser could be set at
zero, the filament rheostat turned nearly
off (a total of more than 30 ohms), and
still plenty of volume from the loud
speaker. Removing the coil required
turning up the regeneration condenser to
about 50 and reducing the filament re-
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sistance to about 20 ohms in order to ob-
tain the same volume from the speaker.
But even this did not prove that the re-
action was anything other than feedback
from the plate coil to the inner grid
through the new coil, because even though
the regeneration condenser was set at
zero there would still be a little feedback
due to the minimum capacity of the con-
denser being greater than zero capacity,
also a certain small capacity coupling
between the tickler coil and the new coil.
So the next experiment was with the
tickler entirely disconnected from the cir-
cuit, and eureka, the same results as be-
fore, 7. e., with the coil in place, any
volume up to the point of making the
tube oscillate could be obtained by simply
advancing the filament rheostat, while
with the new coil removed the set was as
dead as the proverbial doornail. It ap-
parently made no difference whether the
new coil was coupled to the filament end
of the input coil, to its mid-section, or
held up above the grid end. The only
requirement was that there be some elec-
tro-magnetic coupling between the two
coils and that the polarity be that shown
in Fig. 3. Neither did the addition of
this new coil alter the setting of the in-
put circuit tuning condenser for any given
station more than one division on the dial.
And last, but not least, the set was as
sensitive when tuned to around 3500
meters as it was when tuned to 200 meters
without any readjustment of the filament
rheostat. .

“I concluded that it would be better to
use a few less turns in this new coil and
a little more voltage on the filament. So
the next experimental coil was of 30 turns
wound in the same manner as described
above, covered the coil with a layer of
friction tape, and laid it around the fila-
ment end of the input coil on top of the
ring-shaped SM coil socket, and have been
using it that way since. The regenera-
tion coil has since been connected back
in its preper place, but the regeneration
condenser left at zero and never used on
any station. Most of the stations I re-
ceive, the filament rheostat is turned two-
thirds of the way off, and the volume is
more than double the amount it used to
be even after I had made the most care-
ful adjustment of the regeneration con-
denser. I am sure that anyone who tries
this circuit will be pleasantly surprised
by the results obtained. For those who
have not used the screen grid tube in a
simple space charge detector circuit, it may
be well for them to first try the detector
circuit, and after becoming familiar with
its peculiarities to then try adding the coil
which will convert the circuit from a very
sensitive detector to a ‘Super-Sensitive
Detector.’

“There is still another use for this
‘sensitizing coil’ which I am continuing in
my experiments. I refer to a radio-fre-
quency amplifying circuit having a posi-
tive voltage applied to the inner grid
through a sensitizing coil coupled to the
input or screen grid circuit, similar to
the circuit described above. The sensi-
tizing coil in this case is coupled with re-
versed polarity for the purpose of apply-
ing an alternating e.m.f. to the inner grid
which will be out of phase with the signal
voltage applied to the screen grid. Enough
for now. Go ahead, experimenters, with

the detector and then branch out to the
radio frequency circuits.”

Ford Model T and Radio

Mr. D. E. Walker, of Banning, Cali-
fornia, says: “After trying several hook-
ups for connecting a monitor speaker and
several sets of phones to a receiver using
a single 112A tube in the last audio
stage, it began to appear as though it
couldn’t be done without a considerable
amount of distortion. Finally, the fol-
lowing method was devised. It consists
of a combination filter and output trans-
former, the filter being for the speaker
while the phones are connected to the
output transformer. A peculiar thing about
the arrangement is that the volume re-
mains constant, regardless of the number
of sets of phones connected in the cir-
cuit. Perhaps I am stretching that point,
as ten sets of phones are the most that
have been connected at any one time.
Everything used in the construction of
the outfit, with the exception of a few
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sections as the primary of our trans-
former. The next step is to connect leads
with the ends of the coil. The outside
end, of course, is simple and no sugges-
tions are necessary here. The innermost
end offers some difficulty. The way I
found very satisfactory was carefully io
dig into the insulation until the first layer
of the windings was reached. Then care-
fully scrape the insulation back over a
small section of about 10 or 15 turns and
solder the leads onto them. It is a good
idea to use colored leads here, especially
so, if the 24-gauge wire we have for our
secondary is white.

“Now we shall commence the construc-
tion of the secondary coil. After remov-
ing all the old wire from the iron core,
we will find that the induction core was
a bundle of soft iron wire tightly
wrapped in thunderbolt paper. Remove
the paper from each end of the core, leav-
ing about 1%4” of paper remaining at
the center. The paper removed should
be saved and used as insulation between
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feet of No. 24 d.c.c. wire, may be taken
from the Ford ignition coil. By all means
save the condenser in the Ford coil, as
this can be used as the condenser be-
tween the tube plate and speaker, Fig. 4.
Now for the operation on the Ford igni-
tion coil. Carefully remove the outside
wooden shell, so that the condenser and
winding will not be damaged. After re-
moving the pitch from the surface of the
coil, it will appear as in Fig. 5. The
secondary of the coil is in two sections,
which are held together by heavy paper,
which being Ford style, serve also as an
insulation between the primary and sec-
ondary windings. The primary coil and
iron core are easily removed by first giv-
ing one end a series of sharp raps. Next
separate the section of the secondary
coils, by cutting the paper in the slot be-
tween them. We will use one of these

- SECONDARY+,

IRON CORE
WINDINGS REMOVED FROM FORD
COlL.

PRIMARY

F16. 5
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the windings. Over this center section,
wind 4 layers each consisting of 50 turns
of 24 d.c.c. wire, bringing out soldered
flexible leads. Having used the surplus
paper as insulation over the primary wind-
ing, slip the primary into the secondary.
Over the leads, spaghetti tubing is used as
insulation. This will be required, as the

SHOWS SOFT IRON WIRES
BEING BENT BACK OVER WINDING

Fic. 6

ends of the iron core wires are turned
back over the windings, as in Fig. 6.
When finished, the output transformer will
look very much like one of the old hedge-
hog transformers, with the band and base
removed. Tightly wrap the whole trans-
former with friction tape, and it is com-
pleted.”

The Southern Radio Company, of
Miami. Fla., has made a query which
leads to the idea of forming a club for

(Continued on paze 272)
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A Line and Ground Filter

Mr. Kleinberger, of Philadelphia, Pa.,
who has been doing service work since
1924, has contributed a filter for in-the-
ground circuit of an a.c. receiver. Here is
what Mr. Kleinberger writes:

“In the course of my work, I have
found 95 per cent of all the a.c. receivers
are very noisy, due to interference gen-
erated by apparatus connected to the
same power lines, and through ground
connections. In my home, I am using
a set which appears to be very sensitive
to picking up these line noises as
well as trolley car interference. It is
almost impossible to enjoy any stations
above 980 kilocycles, due to the noise,
and a number of sets in my neighbor-
hood are having the same interference
trouble. A number of different types of
filters in the 110 volt line have been tried,
but to the best of my knowledge a filter
in the ground connection is something
new. I have been using one on my own
set and have installed a filter described
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below on about 120 a.c. receivers and
each of the users now enjoys reception
over the whole tuning scalé of the re-
ceiver.

First let us consider the filter for use in
the a.c. line. Here, C1 and C2 are 2
mids. each and rated at 400 volts. The
choke coils, L.1 and L2, are wound on two-
inch forms of No. 16 d.c.c. wire, using
70 turns. The capacities in the ground
filter C3 and C4, are also 2 mfds. 400 volt
series, and the choke coils wound on a
two-inch form with 125 turns of No. 20
double cotton covered. In both the line
and ground filter, the choke coils have to
be mounted with their centers at right
angles, and preferably with copper shield-
ing boxes. In Fig. 1 and Fig. 2
appears the diagram of how these filters
should be connected in the circuit. I
am sure, if other servicemen will build
these filters, they will have the same suc-
cess I have had with them and their
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The Serviceman

service work will materially increase in
the installing of filters on sets where the
noise is unbearable and interference is
bad on the low wavelengths. In closing, I
would like to add that I have constructed
the New York Times Short-Wave re-
ceiver, which appeared in May, 1929, is-
sue of Rapio NEws, and the only thing
wrong with it is it keeps me up to 2 and
3 in the morning, something I thought I
had gotten over about 4 years ago. Have
had more real radio thrills with this set
than any I have ever built, and from my
log I think I have received every worth
while short wave station on the air.

Shorted B Power Condensers

No doubt a number of servicemen,
says Mr. C. L. Griffin, of Cleveland, Ohio,
have been stopped when they receive a
“B” eliminator with a shorted condenser
in the block. To return to the factory
for repairs takes time, to open the block
and replace the shorted condenser is
practically impossible. The idea I have
passed along to other servicemen has
proven satisfactory. To locate the shorted
section, the spark test explained on page
1029 of May issue of Rapio NEws.
(There are several ways in which a filter
condenser may be tested, probably the
simplest is the discharge test. The only
apparatus necessary for testing conden-
sers in this way, is the “B” battery and
two pieces of wire. The battery is con-

CONDENSER BLOCK
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nected to the condenser for a minute to
charge it, then one of the wires is con-
nected from one side of the condenser
to the other side, after the battery has
been disconnected of course, in order to
discharge the condenser. If the latter is
in good condition, a spark will jump from
it to the wire when it is brought close
to the condenser terminal. If the con-
denser has been previously internally
short circuited, a spark will be seen when
the battery is connected to the condenser.
In this case, the battery should be dis-
connected instantly, so that it will not
be injured. If no spark is obtained when
the condenser terminals are shorted, con-
nect the condenser again and repeat the
experiment, to be sure that no spark can
be obtained. If at the second attempt no
spark is obtained, it may be assumed that
the condenser is defective. If a heavy
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spark is obtained, when the battery is
first connected as mentioned above, the
condenser is also defective.) Disconnect
one wire of the “B” eliminator that is
shorted, solder a piece of wire across the
terminals of the defective condenser, take
a new condenser of the right capacity and
solder one side to this short, the remain-
ing wire goes to the other side of the
condenser as in Fig. 3. The resull being a
“B” eliminator condenser bank as good as
new.
Portable Tester

Mr. Kessler, of Hillsboro, Md., says:
“Hoping this will help someone, I am send-
ing you the diagram of a set tester I
have found very efficient for shooting
trouble and yet is inexpensive. The mil-
liammeter and voltmeter were taken from
an old-time set while the a.c. voltmeter is
one of the low priced type, now avail-
able on the market. Four midget jacks
and two single pole single throw switches
complete the necessary equipment. The
d.c. voltmeter had a separate voltage mul-
tiplier, which allowed readings of 7%%
volts and 150 volts. T used a variable
resistance and by doubling the reading, a
maximum of 300 volts was obtained. Tt
is well to make a permanent job of this
simple piece of apparatus by mounting
the meters on a bakelite panel, with the
jacks below the meters. With switches in
between the meters and the 2215 volt
“B” battery on the baseboard, as shown
in Fig. 4 when switch No. 1 is thrown
to position A and switch No. 2 to posi-
tion C, batteries or power packs can be
tested. With switch No. 1 still on posi-
ion A and switch No. 2 shifted to posi-
tion B, continuity test can be made with
the voltmeter. Shifting switch No. 1 to
B position, the click method may be used
for continuity test. The serviceman can
readily work out his own procedure of
test with this handy little tester.”

Permanent Pickup Circuit

Many radio users have not yet used
the new electrical pick-up devices for
their old phonographs, because of the an-
noyance of having to fool around with the
radio receiver, removing the detector tube,
inserting the pick-up plug, at the same
time turning off the radio frequency
amplifier. This is quite bothersome every
time they want to play a record on the
phonograph, especially if the receiver is
built in an inaccessible console. Mr. C.
J. Vesey has devised a method whereby
the throw of the double pole double throw
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switch provides either radio or phono-
graph reception.

“In my set, I use the Supreme pick-up
with excellent results. A small double
pole double throw switch is necessary
for either type of reception, as shown in
Fig. 5. The extra connections are ex-
tremely simple. In the radio receiver
near the detector tube is placed an extra
socket.. In this a pick-up plug is per-
manently inserted. From the plate and
filament terminals of this socket, leads
are connected to one end of the dt.
switch, the center of the switch being con-
nected to the plate of the detector tube,
while the other side breaks the negative
filament on the detector tube. The other
end of the switch is connected to the
plate of the detector tube and the minus
A terminal on the tube socket, so that it
will be easily seen from the diagram, that
throwing the switch into position No. 2
connects the detector with the audio
amplifying system, while position No. 1
places the phonograph pick-up on the
audio amplifier. It will be noticed that I
have a 500,000 ohm wvariable resistor
across the secondary of the first audio
transformer. This is used as a volume
control for the reproduced record, and
after it takes care of volume from maxi-
mum to a mere whisper. I find that the
hook-up does not interfere with radio re-
ception. and another surprising fact is
the slight amount of needle scratch. This
idea makes a permanent installation of
the phonograph pick-up on the customer’s

Short-Wave Detectors

EFORE going very far into the design

and construction of the short-wave re-
ceiver, it will be necessary to make a
study of the characteristics of the three-
and four-electrode tubes. But the ques-
tion may arise. “Why use a tube detector,
when the crystal, which is very much
cheaper, is still to be had, and is used in
some of the most famous home con-
structed circuits?” In last month’s short-
wave columns we discussed the radio-
frequency end of the short-wave receiver
and pointed out there the trouble experi-
enced from oscillation when more than

set, without having to use a number of
wires outside of the cabinet, which would
result in an unsightly job. The double
pole double throw switch may be pur-
chased in the jack type from a number
of manufacturers, and makes a very
pleasing appearance on the receiver panel.

32-Volt Systems

A method of using the home electric
power plant, 32 volt type, for the “A”
supply on the radio set was described in
the June issue of Rapro NEws. A number
of readers of the serviceman department
have suggested a second method of using
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this supply in a different manner. Among
these readers are: Mr. M. L. Wilmer,
of Washington, D. C.; Mr. R. C. Swigert,
of Ferndale, Michigan, and Mr. E. Seeg-
milleo, of Richfield, Utah, who all make
use of only three cells of the 16 cells in the
lighting outfit (Fig. 6).. This is also an ex-

cellent idea, as the extra reducing resistors
are not needed, the variable rheostats al-

ready in the radio receiver reduce the
6 volt potential to the necessary 5 volts.
If, however, the distance from the bat-
teries to the set is great, it may be neces-
sary to use four cells in place of the usual
three. The positive side of the line may
be connected to the positive terminal on
the set, running a wiré from the negative
filament lead to the negative side of the
third cell, starting, of course, counting
from the positive side of the battery
bank. By using this method, it will elim-
inate the necessity of a pair of wires from
the battery room. The three cells from
which the filaments are operated, due to
their large capacity, deteriorate very lit-
tle and are equalized at the end of the
month by the equalizing charge, as recom-
mended by the manufacturer of the light-
ing plant. There will be no noise from
such operation except when the generator
is charging the battery. As the charging
is usually necessary only a few hours each
week, provided the installation is of the
proper size to furnish the normal amount
of current necessary to light the home, it
would seem that such could take place at
hours when the receiver is not in use.

TO FILAMENT LEADS OF SET
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On Short Waves

one tube was used. This, then, results in
very little actual radio-frequency gain
when compared with that obtained in the
broadcast receiver, with its three or four
r.f. stages.

The vacuum tube, when used as a de-
tector, is not only a rectifier but has de-
cided amplifying tendencies, so that the
resultant signal in the plate circuit of the
detector is much greater in strength than
that of the crystal detector (which is an
excellent rectifier but a poor amplifier).
Having thus decided on the use of a
vacuum tube as the detector, it will be
well to realize just what takes place in the
detector circuit as well as making a sec-
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ond decision, whether this section of the
short-wave receiver will employ the grid
leak and condenser method of detection,
the grid bias method or the space charge
principle as used with the screen-grid
tube. With a voltmeter and a milliam-
meter the short-wave fan can actually
make measurements, and in this way make
a study of the behavior of the detector
tube.

Fig. 1 is an arrangement for deter-
mining the grid potential-plate current
curve. The “C” battery may be com-
posed of a number of No. 6 dry-cells and
may be taken for granted to have an
e.m.f. of 1.5 volts each. The voltmeter
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may then be used, in conjunction with
a double-pole double-throw switch, for
measuring the “A” and “B” potentials.
As will be seen from the chart Fig. 2, the
plate current reaches 10 mils with a grid
potential of 4 volts plus and with 90
volts plate potential. Let us then start
with 90 volts as “B” supply and proceed
to plot a curve similar to that shown.
At about 12 volts negative grid the plate
current will be at about zero. On reducing
the grid bias, in steps of 1.5 volts at a
time, the plate current will steadily rise
until at zero grid the plate current will
have reached about 6 mils. A curve simi-
lar in shape will, of course, result from
using a plate em.f. of say 45 or 22%5.

This experiment can now be repeated
with a 50,000-ohm resistor in the plate
circuit, as shown in Fig. 3. Here we
will find that the curves have flattened
themselves out and are of a totally dif-
ferent shape. The experiment can of
course be continued indefinitely by using
different size resistors in the plate circuit
and various values of “B” potential.
Coming back to the curve chart, Fig. 3,
where these curves represent the grid
potential-plate current characteristics
without plate resistance, the theoretical
amplification factor of the tube can be
obtained. At the grid voltage Eg —4.3
and plate voltage Ep - 90 the plate cur-
rent is the same as for Eg -4 .8 and
Ep -} 44. That is, a change of 5.6 volts
in Eg is equivalent to a change of 46
volts in Ep. Therefore we say the ampli-
fication factor is:

46 (Ep)
My=-——=282
5.6 (Eg)
This amplification factor, Mu, is the one
always given by tube manufacturers.

However, in actual use current changes in
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the plate circuit resulting from voltage
changes in the grid circuit are only avail-
able when they are used to produce volt-
age changes across inductances or resis-
tances in the plate circuit. All this does
not seem to have much to do with a de-
tector tube but it has and is exactly
what takes place in the “C” battery
detector. The same holds good in the
audio amplifier, but more about that later.
Now let us make a curve with the grid
detector with the tuning circuit all in order
as in Fig. 6. Here we will use a plate
em.f. of 20 volts. Suppose for the mo-
ment that the input voltage across the
grid and filament of the tube varies from

"o
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—4 to zero due, of course, to the alter-
nating current flowing in the tuned in-
ductance. Before the signal is tuned in,
let us imagine the normal grid volt-
age to —2. Referring again to the
curve it will be evident that when the
impressed e.m.f. goes below this value
(—2), only a small reduction in the plate
current can take place. But when the
alternating e.m.f. goes above —2 the plate
current is materially increased. The sine
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curve at the right of the plate current
curve shows this effect on the plate cur-
rent for a number of cycles of the input
em.f. An estimate of the “B” supply
average current flow is indicated by the
dotted line. Of course if the input e.m.f.
varies over or under the —4 to zero we
have here considered, the average plate
current will be more or less, as the case
may be. So, if the carrier wave has an
audible modulation the corresponding cur-
rent variation will make itself heard in
the telephones, T. Meantime, a low re-
sistance path for the high-frequency com-
ponent of the plate current should be
offered in the form of a by-pass condenser
so that it will not have to flow through
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the high impedance of the telephone
windings. The windings of the telephones
of course have a certain distributed ca-
pacity, but usually not near enough, so
an external capacity Cl of about .0005
mfd. is employed for the purpose. Usually
a “C” battery is used as in Fig. 4 so that
the normal grid potential can be kept
near its correct value. Undoubtedly this
form of detection will come into its own
with the television receiver as the grid
bias detector will handle a great deal more
signal input before overloading than the
grid leak condenser system.

Grid Leak Condenser Detection

The more popular method of tube de-
tection is the grid leak grid condenser
method as in Fig. 5. For the sake of
argument let us take the same grid-poten-
tial plate current curve as before and
watch the effect on the plate current when
an alternating e.m.f. of the same value of
that delivered in Fig. 6. When the top
side of the tuned coil condenser goes pos-
itive, electrons are attracted from the grid
into the tube side of the grid condenser,
making the grid itself positive, due to a
lack of electrons. The grid therefore at-
tracts electrons which are in passage from
the filament to the positive plate and
some of them are drawn into contact with
the grid. The negative charge on the tube
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side of the grid condenser is thereby in-
creased. When the potential of the other
side of the grid condenser goes negative on
the other cycle of the input e.m.f. in the
tuning circuit the electrons on the tube
side of the condenser are repelled into the
grid, depressing the potential of the grid
below normal value. Of course these
electrons try to get back to the filament
through the grid leak, but the average
effect is to depress the grid potential, thus
decreasing the plate current. When the

‘incoming e.m.f. varies in amplitude then

the plate current will undergo correspond-
ing variations.

In the grid leak condenser detector we
will suppose that the carrier wave input
produces a plate current of slightly less
than 4 milliamperes, while the modulated
e.m.f. varies the plate current from 5.5 to
.8 milliamperes. The dotted line here shows
approximately the average plate current .
(Fig. 7). The only requirement for this
type of detection is that the normal po-
tential be so located that the grid varia-
tions of e.m.f. do not extend beyond the
nearly straight »art of the curve as in
Fig. 8. So it is readily realized that the
grid leak condenser ‘method is not nearly
as critical as to the exact location of
the normal grid potential.
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Screen-Grid Detection s yi

A number of short-wave receivers have
appeared using the screen-grid tube as a
detector; notable among these was the
“Space Charge Autodyne” in the April,
1929, issue of Rapio News. Here it
it must be remembered that the control
grid does not connect to the tuning cir-
cuit as it does in the radio-frequency
stage. but is connected to a plus potential
of 22.5 wvolts. The screening grid is
used as the tuning grid. This method,
however, has a bad feature, the tendency
of running the dial out of step with that
of the r.f. dial. This, of course, to a good
many people is not objectionable, con-
sidering the increased amplification ob-
tained. This detector will undoubtedly
enjoy a well earned popularity when the
short-wave fans realize what it will do
in comparison to the old, popular 201A
tube. Till such a time when multiple
stages for short-wave work appear it
would seem that little use will be found
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for power detectors in this field employ-
ing the screen-grid tube. However, a
suitable circuit is shown in Fig. 9 for the
fans who have a desire to experiment
with such a detection circuit.
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“Some receivers refused to give stable,
smooth regeneration with the ordinary
run of r.f. chokes, so I wound a number
of these chokes of various values on test
tubes. Both ends are of flexible wires
soldered and cemented to the choke ends.
These flexible leads connect to spring
clips. A small cork is screwed down to
the sub-panel, over this is fitted the open
end of the test tube.

A correspondent writes that he

(Continued on page 276)
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The "I'rade Broadcasts:

New Equipment and Manuf acturing T rends

A.C. Short-Wave Converter

Of interest to the short-wave enthusiast
is the new short-wave converter (Figs. 1
and 2), manufactured by The Westside
Radio & Elec. Co., of Miami, Fla. The
converter is designed to work with any re-
ceiver and remains attached to the receiver
at all times. A switch on the converter cuts
it in or out as desired. Four 5-element
a.c. (cathode type) tubes are used with
a special high-frequency circuit, which
results in broadness of tuning per stage
with resultant overall sharp selectivity.
The converter operates exactly the same
as the broadcast set, and unlike other
short-wave converters, requires no special
care in tuning. By the use of a spe-
cially constructed regulator which is per-
manently set when the converter is in-
stalled, interference is eliminated. A con-
verter is distributed equipped for a tuning
range of 17 to 38 meters. Plug-in-coils
for higher waves are, of course, available.
The pickup of this converter is so great
that the American stations require the
manipulation of the volume control,
while the European stations pound in
with fair volume. Fading and static are
practically non-existing, while body ca-
pacity is absolutely done away with.

Tra. 1

Amperite’s Line Regulator

Of interest to the a.c. radio receiver
owner is the new Amperite self-adjusting
line control regulator (Fig. 3.) It is a re-
cently perfected device constructed in a
glass bulb form, which is remarkable for its
regulating efficiency. It is modern, being
especially constructed for the conditions
encountered in new designs of radio re-
ceivers, and has a much longer life than
any other type of ballast. The regulator
properties of the line amperite are ob-
tained through a specially developed re-
sistance element enclosed in a buib of
standard dimensions, filled with inert gas.
UX type baseis used for mounting this tube,
although only the plate and one filament
prong arc connected, placing them in
series with the line and power trans-
former. the Amperite line control is de-
signed to handle specific current loads re-
quired by receivers, where the fluctuation
on the line is about 30 volts, or 95 to 125
volts, and to regulate the current to a
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constancy of within 10 per cent over the

range of this fluctuation. The Amperite
self-adjusting line control unit is con-
nected directly in series with the 80-83
volt winding of the power transformer.
No other change is necessary. Continu-
ous life tests on all capacities from .3
ampere to 1.2 amperes have shown the
life far beyond 3,000 hours.

Master Tuning Control

The Master Engineering Company, Chi-
cago, Ill., announces the Master Tuning
Selector, which is intended to replace the
regular tuning knob on the set. This tun-
ing selector (Fig. 4) is very easily at-
tached with a small screwdriver to the
tuning dial or shaft of the drum dial,
depending on the make of set, and has a
celluloid marker for writing in the call
letters of 16 to 20 stations. There are no
buttons to be adjusted or to get out of
adjustment; when installing this tuning
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selector. no changes are required in the
tuning of the radio set nor does it inter-
fere in any way with its regular opera-
tion. It is particularly adaptable to the
new Atwater Kent 55 and 60, Majestic
91 and 92, and the Crosley and Philco
receivers.

180-Volt d.c. “B” Eliminator

Where the house mains are of 110 volts
direct current, the Rival Radio & Battery
Company of New York City has devel-
oped an “A” and “B” eliminator for
which is claimed a “B” potential of 180
volts. With this new power pack (Fig.
5), the use of heavy duty “B’ batteries
in conjunction with the 110-volt supply is
eliminated. This eliminator contains no
choke coils or condensers, the critical
voltages being carried by polarized elec-
trolytic cells, which will supply constant
current on the taps for 22, 45 and 67
volts, as well as the special amplifier taps,
which may be varied from 100 to 140
volts. As an added feature, it contains an
automatic device which keeps the “A”
battery up to a full charge.

Frc. 5

Of interest to set manufacturers and
jobbers in the Chicago area comes the
announcement that the W. W. Boyd Com-
pany. 9 So. Clinton Street, Chicago, Ill.,
has been appointed the sales representa-
tives for the Sangamo Electric Company,
Radio Division, Springfield, Il

The Jensen Radio Mfg. Company of
Oakland, Calif.,, have opened an East
coast branch office at 126 Liberty Street,
New York City. Mr. James A. Kennedy
has been appointed eastern sales manager.
At this office a full line of Jensen dynamic
loud speakers will be displayed.

John F. Rider, who for the past seven-
teen years has been interested in radio
and for the past eight years has been a
contributor to radio periodicals, employed
as a consulting engineer, associate editor
and managing editor of several radio pub-
lications and is the author of several radio
text-books which have found wide ac-
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claim, has started the Rider-Goll Radio
School, 1991 Broadway, New York City,
where he will teach radio servicing by
attendance and correspondence courses.
This phase of the radio industry is well
known to Mr. Rider, who has specialized
in that field both in practical form and
along educational lines, for several years.

According to advice received from the
school, two courses will start on July 15,
The first is a complete service course
lasting over a period of 5 months, in-
volving elementary radio, advanced radio
as applied to servicing and practical ser-
vicing of radio receivers. The coursz has
been planned to fulfill the requirements
of the Radio Service Managers’ Associa-
tion and the requirements set forth by
radio manufacturing organizations. The
second course is an advanced radio course
for men who are now in the service busi-
ness or who function as servicemen and
who are desirous of augmenting their
knowledge about a.c. circuits, the most
modern receivers and the most modern of
servicing methods. Both courses involve
practical and lecture work, so that the
man who completes the course is familiar
with all types of test apparatus, with the
best method of procedure and is in pos-
session of knowledge which is necessary
for the routine work in manufacturing
plants and radio service organizations.
The length of the advanced course is two
months.

F16. 6

Supreme Diagnometer 400B

A new Supreme diagnometer known as
the model 400B, made by the Supreme
Instrument Corp., Greenwood, Miss., is
now available, replacing the former model
400A. This new model will not differ
fundamentally from the former type, but
there have been incorporated certain re-
finements and changes to the advantage of
the serviceman. The model 400B (Figs. 6
and 7) is designed particularly to take care
of the new receiving sets employing a.c.
tubes. Multiscale meters are used for d.c.
and a.c., each of the voltmeters having 4
scales for top value of 750 volts and a
milliammeter range to 2% amperes. The
almost universal acceptance of the single-
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dial tuning receiver has introduced the
problem of maintaining the synchronous
relation between the gang tuning con-
densers of these receivers, in order that
they lose none of their tuning efficiency.
The Supreme diagnometer model 400B
provides two meter methods of indicating
gang tuning condenser alignment, both
using the built-in a.c. power and modulated
radio-frequency oscillator for setting up
signals to be tuned in on the receiver.
Each method utilizes a meter for indi-
cating the output signal-strength of the
receiver. This model has been made
adaptable for analysis and continuity
tests for all ‘types of receivers, including
the new screen-grid type. This accom-
plishment has been made possible by the
development of an ingenious tube socket
analyzing plug to accommodate tubes
having standard UX or UY bases. The
plug has a vertical tip projection for the
attachment of the control grid of screen-
grid tubes and two horizontal contact
plugs for attaching the trolley connec-
tions of the overhead heater types of

tubes, all of its connections being brought
into the test instrument through the same
cable. An added feature on this plug is a
snap catch which will prevent its becom-
ing separated from the adapter when
plugged into tube sockets having tight-
fitting contacts. The adapter can, of
course, be instantly removed by press-
ing a button to release the snap catch.
Full output readings of filament type rec-
tifier tubes provide a.c. or d.c. current
for all continuity tests without the use of
external batteries, and with its modulated
oscillator furnishes signals for testing re-
ceiving sets independent of broadcast sta-
tions. As many as 12 thoriated filament
type of tubes may be rejuvenated with
the diagnometer, without removing from
the radio receiver. The Supreme diag-
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nometer 400B is complete with a travel-
ing case and is a laboratory in a portable

form. Service charts for diagnosing
popular makes of receivers are included
with the Instrument. .

Caswell’s Portable Phonographs

In line with-its recent research toward
achieving maximum dynamic tone and
volume in portable phonographs, Caswell
Mifg. Company, of Milwaukee, Wis., has
gone still further, introducing what it
believes to be the most highly developed
portable phonograph of this type on the
market, the Caswell Monarch, Fig. 8, and
a new and more sensitive phonograph
pick-up, Caswell Powertone. The tone and
volume of Caswell Monarch is said to be
the result of a special air-column chamber
developed by Caswell engineers under a
new principle of construction. It is so
constructed that all the depth, tone and
delicate shadings of present-day electrical
recordings is retained in the reproduction.
The new Monarch actually combines cabi-
net phonograph reproduction and tone
quality in a machine of portable size. It

Fi1c. 9

is furnished in an artistically con-
structed exterior case in red, blue or black
with appointments to match as well as a
built-in record album. The Powertone,
Fig. 9, embodies several new mechanical
features. It is powered by the General
Electric synchronous type motor, chosen
because of its dependable performance,
with a new feature, the impulse starter.
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' }EE PROOF YOU

A v
continue to
struggle for

years on a meager salary? Why put off the
success that can so easily be yours when
in_only 9 months, you—like hundreds of
other men—can be headed straight for a
bright financial future? Radio pays big—
salaries from $2,000 to $25,000 a year are
common.

Astounding World-Wide
Opportunities

A glorious future awaits you in this huge
industry. Millions of sets need scrvicing,
thousands of ships require radio opera-
tors . . . manufacturers and broadcasting
stations throughout the land are eagerly
seeking trained men...and now, nation-
wide radio telegraph service, tclephony,
television, photoradiograms open up thou-
sands of new and amazing opportunities.

Magnificent Laboratory Outfit Makes It
Easy To Learn At Home

You don’t have to know an antenna from

avacuum tube, Bymeans of this marvel-
ous, simplified home training course,
sponsored by the Radio Corporation of
America . . . you can now prepare for
success in every phase of Radio. The re-
markable outlay of apparatus given to you
with this course . . . enables you to learn
by actual practice how to solve every
problem in radio work...such as repair-
ing, installingand servicingfine sets. That’s
why you, too, upon graduation can have
the confidence and ability to command
big money.

Only Training Course Backed by Radio

Corporation of America

Graduates of this school are always posted
in newest up-to-the-minute developments
in Radio. That’s why they are always in
big demand. The progress of Radio is
measured by the accomplishments of the
great engineers in the huge research
laboratories of the Radio Corporation of
America. This gigantic organization sets
the standards for the entire industry . ..
and sponsors every lesson in the course.

Money Back If Not Satisfied

This marvelous home-laboratory training
practically insures your success by pre-
paring you thoroughly in every phase of
Radio manufacturing, servicing, broad-
casting, photoradiograms, television and
airplane radio equipment. As a student
you will receive an agreement signed by
the president of this school assuring you
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of complete satisfaction upon completion
of your training—or your money will be
instantly refunded.

Read This Free Book

The young men in Radio today will be the
industrial leaders of tomorrow .. . that’s
what happened in the automobile business
. .. in aviation ... and in every other
essential industry...Get in on the ground
floor and climb with this tremendous
industry!

Free . . . everything you want to know
about Radio . .. 50 fascinating pages . . .
each one packed with pictures and de-
scriptions about the brilliant opportuni-
ties in this fast-growing profession. Sce
for yourself why R. 1. A. training has
placed thousands of men in well paid
positions—usually from 3 to 10 days after
graduation. Mail this coupon now and
receive your Free Book.

FREE!

This fascinating book
on Radio’s glorious
opportunities ., .
ten by onc of
America’s well-
known radio
experts,

. write

Mail this

coupon

RADIO INSTITUTE OF AMERICA Debt, ~ Fa.d

RADIO INSTITUTE OF AMERICA
326 Broadway‘v, New York, N. Y.

Radio Operator $90—$200 per monthwith allexpensespaid. Broadcast Operator $1,800—34,800
aycar. Radio Repair Mechanic $1,800—$4,000 a year. Radio Inspector $2,000—$4,500 a year.

Gentlemen: Pleasc send me your FREE 50-page book
which illustrates the brilliant opportunities in Radio and
describes your laboratory-method of guaranteed instruction at home.

Name. ...

Address..........._..
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The
Most Interesting
Evening
1 Ever Spent

a complete flop. Nobody seemed

to be able to get things going.
Then Tom walked in. Tom’s a live
wire, if there ever was one.

He said lhe'd heard about a one
man show anyone could perform with
the help of a book he knew about.
He had sent for that book, and said
he was going to put on the show.

We thought he was joking and
laughed at him, but he sat us all
down in the living room, got out a pack
of old playing cards, and started to do
things that made our eyes pop out of
our heads.

UP TILL 9 o’clock the party was

For over 2 hours he made those play-
ing cards almost talk. What he could
do with those cards just didn’t seem
human. After it was all over, the
gang all crowded around, shaking his
hand, and patting him on the back.
The girls all said, “Oh, Tom! You're
wonderful!” It was by far the most
interesting evening I had ever spent.

I asked him how lhe learned it all,
for I knew he didn’t know a single
thing about card tricks a week be-
fore. For answer he pulled out a
shiny new quarter, and said that one
just like it had taught him every
trick he had showed us.

And it was a fact! Tom had sim-
ply enclosed a quarter with the coupon
below, and gotten Walter Gibson's
Famous Book of Popular Card Tricks
by return mail. You, too. can enter-
tain yourself and your friends with
the 101 card tricks it teaches. No
sleight of hand is necessary—no hard
work to learn. Simply read the book
carefully and you can do every trick
in it.

And it costs only 25¢/ Send for it
today. The demand is great, and we
only have a few hundred on hand.

MAIL
COUPON
BELOW

:z—v——ﬂ

l Experimenter Publications, Inc.
Dept. 2409¢, 381 Fourth Ave., New York, N. Y.

I I enclose 25c. (in stamps or coin) in full

payment for Walter Gibson's Book_ of Pop-
ular Card Tricks, which, it is understood,

I will be sent me by return mas. I

I Name..... F T P I
I Street & NoO . ceieiviiiniaiineistiieeieereniennn. I
I (S 3 75000a6000000000006666666000000 State.......... I

——————— ]
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A Discussion of Coil Design
(Continued from page 219)

and the length of the winding. This pro-
portionate reduction is zero for an infi-
nitely long coil; the deduction is 109 for
a coil four times as long as its diameter;
about 329 for a coil as thick as it is
long; 47% for a coil half as long as its
diameter; and 659, for a coil whose wind-
ing width is only 1/100th of the diameter
—a single turn, say. It is evident that,
the longer the coil, the greater the effi-
ciency, in the respect of obtaining induc-
tance. But, given a certain length of
wire, and instructed to make it into a
coil with the greatest possible amount of
inductance, we find that the proportion of
the length of the winding to the diameter
will be 2.46.

It is evident by this formula (which is
given here only approximately but is of
accuracy as great as that which can be
obtained in an ordinary home-made coil)
that, if we double the diameter of a coil,
we increase the inductance about four
times; and if we use half the diameter,
we get only one-quarter the inductance
in the same number of turns. If we dou-
ble the number of turns in the same

fifth longer than its diameter, and we gét
303 microhenries.

It is obvious, going back to our figures
for the capacity and inductance of a tuned
circuit, that this coil would (without tak-
ing into effect its own self-capacity) tune
well over the top of the broadcast band
with a 350-mmfd. condenser; it would
come very close to it, if not all the way,
with a 250-mmfd. variable.

If we reduce the turns to 90, in the
same space, leaving next each winding of
wire a space equal to one-ninth its own
width (or about 1/360th of an inch), we
shall find by recalculating that the induc-
tance now reached is about 245 micro-
henries; which will be about right for a
350-mmfd. condenser. In addition, we
have reduced somewhat both the self-
capacity and the resistance of the coil,
which will be an important advantage at
the lower end of the waveband.

It may be interesting to note that, if
we stretch the wire out straight, instead
of coiling it up into 90 turns, we shall
find that its inductance is then about 32.2
microhenries; in other words, its magnetic

TABLE OF CoMMON WIRE S1zES
(tNumber Close-Wound Turns to 1 Inch Length of Winding)

*FEET TO FEETIN 118,
108M GAUGE (B-+S) BARE ENAMELED p.C.C. D.S.C. p.C.C.
388 14 16 14 13 — 77
244 16 20 18 16 —_ 119
154 18 25 23 20 —_ 188
97 20 31 29 24 —_ 298
61 22 39 36 29 —_ 460
38 24 50 45 34 38 745
24 26 63 57 40 45 1120
15 28 79 71 45 53 1760

914 30 100 88 51 67 2534
6 32 126 120 60 77 3137

*Direct-current resistance.

fNearest number.

In home construction it will probably be

impossible to wind wire so tightly, so that the actual number of turns per inch will

oe less.

space, we increase the inductance about
four times; if we halve the number of
turns, by space winding, we cut down
the inductance to about one-fourth the
former amount.

On the other hand, if we lengthen the
coil by spacing the turns, using the same
number, we find that our first product
remains the same; but the increasing
length of the winding drags down the in-
ductance faster than the increasing pro-
portion of efficiency sustains it. So we
must add more turns; nealy forty per
cent, if we are to double the length of
winding and still keep the same induc-
tance value. The direct-current resistance
of our coil increases in proportion to the
ength of the wire; although the resistance
at radio frequencies (especially the short
wavelengths) introduces other problem:s.

Just for Instance

Example: we have a coil 2 inches in
diameter. We wind on it 100 turns of
wire in a length of about 214 inches; as,
for instance, by winding closely with No.
26 double-cotton-covered wire. (This
will make a winding 2.39 inches long—-
very close to the value recommended
above.) The square of the radius is 1;
of the number of turns, 10,000. Divide
10,000 by 24 (ten times the length of the
winding) and we get 417. Deduct 27.4
per cent, the proportion for a coil one-

wWWW americanradiohistorv com

influence upon itself is increased eight
times by the winding. It is hardly neces-
sary to add that the straight 48-foot
length of wire would be unsuitable for
use in a tuned circuit. The self-induc-
tance of a straight wire increases almost
in direct proportion to its length, and is
less affected by the diameter.

Suppose that we desire instead to make
a “junk-box™ coil on 2 tube base, using
the same size of wire, No. 26 D.C.C.
Our base is 134 inches in diameter. We
wind 10 turns, spacing them apart to their
own width by means of a second wire,
later removed. Then the square of the
radius (0.6875-inch) is 0.4717, and this
multiplied by 100, the square of the
turns, is 47.17. The length of the wind-
ing is 0.455-inch. Ten times this is 4.55
which goes into 47.17 about 10.37 times.
Because our coil is very short in propor-
tion to its diameter, we must deduct 57
per cent, giving us a total of 4.43 micro-
henries.

With a 32-mmfd. condenser across this
coil, we then have a product of induc-
tance and capacity equal to 142. Appiy-
ing the second formula of this article, we
shall find a theoretical maximum wave-
length cf 16.35 meters. As a matter of
fact, it will be considerably higher; be-
cause there will certainly be a consider-
able amount of stray capacity present in

(Continued on page 266)
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SAN DIEGO, CAL.,PAM EQUIPPED

3]

97

PAM 45 is the newest addition to our line
and uses one 227, one 281, and two 245's.

The Playground’s Partner

Not only on the beaches and midways, but in dancing pavilions, merry-
go-rounds, waiting rooms, and in any place where people gather they may

Main Office:

Canton, Mass.

be entertained, instructed, or advertised to by PAM amplifiers.

You will find, as other dealers
already have found, many places for
such installations.

Your worthwhile sales may in-
clude phonographs, pick-ups, micro-
phones, radio sets, tubes, loud
speakers and wiring.

ol

A new 16-page bulletin giving
mechanical and electrical character-
istics, representative installations,
and many new PAM amplifiers will
be sent upon receipt of 10¢ in stamps

to cover postage. When writing ask
for Bulletin No. RIN2.

Manufacturers Since 1882

and Watertown, Mass.
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SULES VERNE'S TOMBSTONE AT AMIENS
PORTRAYING H!8 IMMORTALIT Y

Jules Verne
Comes Back
to Life!

MAGIC name—Jules Verne! A name
that has brought untold joy to untold
millions.

Who can fail to remember his famous nov-
els, “Twenty Thousand Leagues Under the
Sea,” “From the Earth to the Moon,” “To
the Center of the Earth,” and other equally
imaginative triumphs of this world-renowned
novelist? Few writers have ever equalled
Jules Verne’s vivid imagination, and still
fewer have been able to paint these pictures
of the mind so brilliantly in printed words.

And now Jules Verne comes back to life!
Comes back with stories that increase your
pulse and make our heart pound. For in
AMAZING 5RIES the magazine of
scientific ﬁctlon the famous school of au-
thors who have followed in Jules Verne’s
footsteps now offer you the fertile fruits of
their imagination. n their colorful minds,
the inventions and dlscoverles still to come
are already here. They write of a voyage to
Venus, that silvery star seen so often in the
evening sky; of correspondence with a mythi-
cal people on Mars; of radio messages from
still more distant planets; of giant Insects
and of people who have huge heads and no
bodies; of the things a man might well see
and hear a thousand years from now!

It's a thrill you’ve never had! For it
deals with the Future, and the things your
children’s children may some day actually
experience and enjoy.

Get the next 6 Big Issues of AMAZING
STORIES delivered to your home by the
postman. Read with a relish these profusely
illustrated stories of a weird, but not impos-
sible, future.

As a special inducement we offer all 6
Big Issues for a single $§1. (The news-stand
price is $1.50). And if you are not con-
vinced AMAZING STORIES is worth twice
the price, after reading the first issue, we will
let you keep it FREE, and send your dollar
back.

Sit down right now and fill out the coupon
below. It is your insurance against duill
evenings from now on!

Simply Clip and Mail Coupon

AMAZING STORIES,
Dept. 24098, 381 Fourth Ave.,
New York, N. Y.

1
Gentlemen : I
I enclose §1, for which send me your
next 6 issues of AMAZING STORIES I

1
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(Continued from page 264)

the construction of this circuit, and very
little is necessary to change the tuning of
a system appreciably at this very high
frequency.

Mutual Inductance

It will be noted, however, that the fig-
ures we have been making refer only to
the inductance of a coil by itself. They
do not take into consideration the fact
that, if another winding (primary or
tickler) is anywhere near the tuned cir-
cuit which we are considering, it will
make a considerable change in the in-
ductance of the secondary. (Also, the
secondary will change the inductance of
the primary.) Why this should be so is
apparent when we look back to the ex-
planation at the beginning of this article.
When the current in one wire is creating
an induced current in a second wire, it
must be carrying a heavier load; just as
there is an added load on our house lines
(and the transformer feeding them) when
we switch on more lights. Furthermore,
this magnetic connection between two
circuits must work both ways; for this
reason it is called “mutual” inductance.
When the current in the primary falls, the
secondary feeds back into it.

For instance, there is a small current
flowing in the primary of a radio-fre-
quency transformer. It is “coupled” to
the tuned secondary by being wound on
the same tube; so that each turn of the
primary is parallel to (or, more exactly,
its axis is comcentric with that of) each
turn of the secondary. Each alternation
or pulsation of current in the primary
circuit produces a smaller, but similar,
pulsation in the magnetic field of the
secondary. The electrical particles in the
secondary are compelled to shift their
positions accordingly, and their motion is
what we call a current. The calculation
of the mutual inductance of two coils is
extremely complicated; and requires for-
mulas of an extended nature. The reader
who wishes to pursue them may refer to
the textbooks and to the publications of
the Bureau of Standards. However,
here is a specimen of the results of a
rather simple case. A small coil (pri-
mary) is wound on a form placed in the
center of the tube which carries the sec-
ondary. The larger coil is on a two-inch
form which has 80 turns of No. 26 wire
in a space of 2.4 inches. Its self-induc-
tance, by the formula above, is 194 micro-
henries.

The smaller coil has 15 turns of the
same wire on a 134-inch tube, wound in a
space of 0.45-inch. Its self-inductance is
then 11.27 microhenries. The mutual in-
ductance of the two circuits, then, will
be about 31 microhenries; not a great
change to that of the secondary, but a
very considerable alteration in the load
on the primary. It is proportional to the
product of the number of windings in
each; while the voltage “‘step-up” in a
secondary is also proportional to the ratio
between its turns and those of its pri-
mary.

The calculation of the effect of the
mutual inductance on the characteristics
of each coil cannot be treated here read-
ily; it was analyzed mathematically in
the December, 1925, issue of Rapio
Suffice it to say that the propor-
tion of the mutual inductance to the self-
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inductance of each coil introduces the
effect called “coupling”; and that in a
radio-frequency transformer it is neces-
sary to avoid coupling which is too close
—as it would be if we placed the primary
in the middle of the secondary and close
to its windings, as in the instance above.
The coupling produces a “two-spot” effect
in the tuning of the transformer; if it is
very slight, the “two-spot” effect will
narrow down into that of a band-pass
filter, and thereby take off the sharpness
of tuning which in a very low-resistance,
sharply tuned circuit would “cut off the
sidebands” and destroy the quality of the
signal. For that reason it is customary
to separate the primary somewhat from
the scondary; and a means of varylng it
adds often to the operation of a receiver.

Coil Capacity

While the scientists are fond of very
intricate formulas, they decline to give
a general rule for calculating the ca-
pacity of a coil. There are so many ele-
ments which might enter into the prob-
lem that it is much more satisfactory
to make a coil with given materials and
measure the result. However, this does
not alter the fact that self-capacity in a
coil is a necessary evil, and that it should
be kept as low as possible.

Every coil is a tuned circuit in itself;
that is, without any condenser attached,
its self-capacity and its inductance deter-
mine a frequency to which it is tuned. A
coil may be used, with a wavemeter, as a
frequency standard; and such coils are
kept by the Bureau of Standards for use
in its pecision work.

For instance, suppose that a coil has
an inductance of 200 microhenries and a
self-capacity of 12.5 mmfd. TIts funda-
mental frequency, by itself, then corre-
sponds to 94.2 meters and, in presence of
a strong signal of this frequency, the
wavemeter would detect a current flowing
the coil.

If we put this coil into a circuit which
has a variable condenser of 500-mmfd.
capacity, it will tune to well above the
upper range of the broadcast band. If the
total capacity of the circuit at the con-
denser’s minimum is less than 50 mmfd.,
we should also expect to tune well below
the broadcast band. This condition, how-
ever, is not desired in a broadcast re-
ceiver where we seek to have one station
channel on each division of the dial—
none above, and none below. For that
reason, and because we have high ampli-
fication and must introduce some stabi-
lizing resistance into our several tuned
circuits to prevent oscillation, less is
heard now of “low-loss” coils than some
years ago.

However, the capacity of a coil is a
source of undesirable loss. It increases
the resistance of a coil more and more,
the higher the frequency rises. This is
because, so to speak, the electricity in
our coil tends to “jump the track.” Be-
low the natural wavelength of the coil,
its capacity becomes the most pro-
nounced feature, and it is then actually
a small condenser in its operation. This
is true, for instance, of an audio-fre-
quency transformer. Its high inductance
would completely block the radio-fre-
quency output of a detector tube; but
its capacity by-passes such current.

(Continued on page 279)
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They said=
“8$-M will do it

& 2
is year
==and S=~M has done it!

Power

Amplification
of Quality
Unexcelled

S-M amplifiers will cover large crowds,

BUILDING upon the experience of
last year—when the S-M 720 and
710 Screen-Grid receivers set new high
marks of accomplishment, both in ex-
treme distance reception (such as Aus-
tralia to New York omt the broadcast
band)and in musical excellence—Silver-

S-M 722
Band-Selector Seven

Far better in actual performat ce than the famous
720 and 720AC Screen-Grid Sixes, as well as more
convenient, the 722 Band-Selector Seven is strict-
ly all-electric, and tuned entirely by a single
illuminated drum. It embodies a.c. screen-grid
amplification in two r.f. stages, band-selector
tuning, screen-grid power detection followed by
resistance-coupled first r.f. stage, push-pull 245
output tubes, and provision for dynamic speaker.
The 722 makes top-notch 1930 quality no more
costly than merely mediocre reception.

And If That Sounds Startling —~ Read This

Marshall announces a development as
important to the 1930 builder as was the
1929 S:M supremacy in screen-grid
receiver design.

This year there is an entirely new key-
note in designs for the radio setbuilder:
CONVENIENCE. Formerly considered
as the one feature monopolized by fac-
tory-built sets, perfect convenience in
operation is now brought within the
reach of all—and yet with even better
performance than the best “kit sets” of
last year—the S-M 720 and 710.

And this, too, at lower cost rather than
higher—for the great new S-M factory,
five times the size of last year’s, and one
of the largest in America, is bending its
mighty power to bring still lower the
cost to the setbuilder of those phenom-
enal results he feels a right to expect
from any S-M receiver.

with practically perfect tone fidelity.
Both of these standard types are available
through the trade. Both operate entirely
from the a.c. light socket, and show a
straight-line characteristic from 5000
cycles down to 70 cycles or below.

§-M 690, to reach 2000 or more people,
has three stages, the last two being push-
pull; will supply 6 to 12 or more dynamic
speakers. Fading control is provided on
the panel, and a three-point switch for
record, microphone, and radio input
selection. Tubes required: 1—'27, 2—'26,
2— 50, 2—’81. Price less tubes, $147 net.

S-M 679, (two-stage, supplying 2 to 4
or more dynamic speakers) will cover
1500 people or more. It has binding posts
for microphone, record, or radio pickup.
Tubes required: 1—26, 1--~’50, 2—’81.
Price less tubes, $81 net.

The Seven-Twelve Tuner
A Refinement of the Sargent-Rayment

For the setbuilder who wants the best regardless of cost, 8-M is able
to repeat the promise made and kept a year ago. The Sargent-Ray-
ment 710 was acknowledged to stand head-and-shoulders above all
other reccivers offered at any price—and the same laboratory which
perfected it now offers a further refinement in the S-M Seven-Twelve
Tuner. Though not high-priced, the Seven-Twelve will this year
duplicate the achievement of its illustrious predecessor and will far
surpass in performance anything offered to the setbuilder at any
ﬁricc whatsoever. Built to realize every advantage of a precision

uand sclector tuner entirely separate from its audio amplifier, the
Seven-Twelve uses 224 a.c. screen-grid tubes in three r.f. stages,
band-sclector tuning, and power detector. Perfectly adapted to give
to the 712 a tone quality in keeping with its own outstanding sensi-
tivity and seclectivity is the new 677 two-stage power amplifier
(245 push-pull). The 712.677 combination wil% be the setbuilder’s
ace for 1930—and at a price that will astonish the most skeptical.

Get your order in right away to your S-M parts distributor,
for one or more of these 1930 receivers. Net prices will be

found in the new S-M fall catalog; see coupon.

Have you seen the intimate description of these three all-new S-M receiv. is as first printed
in the S-M RADIOBUILDER? If you want to kecep up-to-date on the .ew developments
of the S-M laboratories, don’t be without the RADIOBUILDER. Use the coupon.

Custom-builders who use S-M parts have profited tremendously throughout the past season
through the Authorized S-M Service Station franchise. If you build professionally, let us

tell you about it—write now.

SILVER-MARSHALL, Inc.

6445 West 65th St., Chicago, U. S. A.

735 Round-the-World Six
All-Electric—Short-Wave and Broadcast Band

The first completely a.c.-operated short-wave receiver to be offered
upon the American market. Built on the same chassis as the 722
illustrated above, the 735 demonstrates in short-wave reception the
same mastery of design for the 224 a.c. screen-grid tube which
distinguishes the new S-M broadcast receivers. Built into it also
is a typical 8-M two-stage audio amplifier with push-pull 245 tubes.
Plug-in coils give a range of from 17 to 650 meters. Strictly one-
dial tuning, full a.c. operation, and provision for dynamic speaker
unite to make the 735 a real milestone in short-wave development.

o s s e 5

I Silver-Marshall, Inc.

6445 West 65th Street, Chicago, U. S. A.

following :
L.%a' 30c

8-M DATA SHEETS as follows, at 2¢

www americanradiohistorv com

--..Please send me, frece, the complete S.M
Catalog; also sample copy of The Radiobuilder.
For enclosed. ............. in stamps, send me the

5 Next 12 issues of The Radiobuilder
. 8$1.00 Next 25 issues of The Radiobuilder

each:

] ....No. 3. 730, 731, 732 Short-Wave Sets
g ....No. 4. 2535, 256, etc., Audio Transformers
-..-.No. 5. 720 Screen Grid Six Receiver
....No. 6. 740‘ Coast-to-Coast” Screen Grid Four
....No. 7. 675ABC High-Voltage Power Supply
....No. 8. 710 Sargent-Rayment Seven
.No. 9. 678PD Phonograph-Radio Amplifier
-No. 10. 720AC All-Electric Screen-Grid Six
-No. 12. 669 Power Unit (for 720AC)
... .No. 14. 722 Band-Selector Seven
....No. 15. 735 Round-the-World Six
-...No. 16. 712 Tuner (Development from the
Sargent-Rayment)
....No. 17. 677 Power Amplifier for use with 712
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To eliminate *static”” from motors, street cars,

Ravio NEws ror SepreEMBER, 1929

Explorer Eight Improvements
(Continued from page 227)

means of the employment of a C bias
voltage to obtain rectification was fully
covered and the reader is referred to
that issue for complete information.
Suffice it to say that with the C bias
or C battery method of detection, much
greater signal energy can be applied to
the grid circuit of the detector tube
without danger of introducing distortion
due to overloading, which would be
likely to occur if the grid condenser-
grid leak method were retained. That
is to say, where, ahead of the detec-
tor, a tuner unit is employed which is

value if proper rectification is to be ex-
pected. For a type 201A detector tube
the plate voltage required for satisfac-
tory rectification when 414 volts of C
battery are used should never be of a
value below 90 volts. This value ap-
plies to the usual makes of tubes. In
some instances independent tube manu-
facturers specify either a different plate
voltage or a different grid voltage, and
to make sure of these values the reader
had better look up the tube charts issued
by the manufacturer whose tubes he hap-
pens to be using.

telephones and electrical appliances, plug in a
Falck Claroceptor between wall socket and
radio set. This new improvement by a pioneer
manufacturer grounds and thus blocks out line
interference noise and radio frequency disturb-
ances. Also improves selectivity and distapce.
Requires 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

capable of a high order of signal ampli-
fication, then it is a wise procedure to
employ the C battery method of de-
tection in preference to the condenser-
leak method so as to make certain that
the detector tube will be capable of
handling the amplified signal. The dis-

The second system of grid biasing
makes use of a C battery which is
shunted by a potentiometer of the value
of 500,000 ohms, and is connected in the
detector circuit as shown in Fig. 6.
With this system it is possible to adjust
the grid bias voltage very accurately to

parts dealers. Write for descriptive folder.

$7.50

LAROCEPTOR

Manufactured by ADVANCE ELECTRIC CO.
1260 W. Second Street

with cord and plug

Los Angeles, Cal.
JOBBERS AND DEALERS, GET OUR PROPOSITION

LEARN TELEGRAPHY
e an expert Alorse WITH

or Continental  code
operator! BIG PAY— TELEPLEX
TRAVEL — FUN —

ADVENTURE. After a few short
weeks of practical study with Tele-
pnlex you will be an expert operator.
This amazing instrument teaches
you right in your own_home. Works
like a phonograph. No knowledge
needed—beginners learn at once!
NOT A SCHOOL. Free |0 days’
trial. Write for FREE Dbooklet J-11.

TELEPLEX CO., 72 Cortlandt Street, New York City

Improve your reception with the

Carborundum Detector

Reg. U. S. Pat. Of. .
Now 1t's Adjustable—used by noted circuit designers
THE CARBORUNDUM COMPANY
Dept. D-1| Niagara Falls, N. Y.

FR SEND FOR IT TODAY

Send for our new illustrated catalog of nationally
i known AC sets, kits, parts, accessories, consoles, ete.
All lines at Lowest Wholesale Prices. Write for your
FREE copy today,
SHURE BROS. CO.

335 W. Madison St. CHICAGO, ILL.

Dept. 315

advantage which accrues from the use

‘of the C battery detector is in a lessened

sensitivity, but considering that this fea-
ture is being taken care of by the radio
frequency amplifier stages preceding the
detector stage it may not be seriously
judged as a handicap, especially when the
advantages obtained through its use may
be said to outweight the disadvantages.

Two of the ways in which the C
potential may be obtained are illustrated
in Figs. 5§ and 6.
employed is of a fixed value and is ob-
tained from a conventional type of 434
volt C battery. The important point to
remember is that the amount of plate
voltage required and applied to the nlate
of the detector tube is of a definite fixed
value and should be maintained at that

In Fig. 5 the voltage .

the proper value which by test gives best
results. The only possible objection to
this system is that when the set is not
in use the potentiometer is drawing a
minute current from the C battery; a
very low amount, to be sure. Naturally,
in time the battery will become dis-
charged and will have to be replaced
with a new one. Obviously if this fea-
ture is objectionable the way out of this
problem is to incorporate a switch in the
C battery circuit, if another control is
not considered undesirable.

Obtaining “Auditorium” Volume

The resistance coupled audio ampli-
fier channel which was originally in-
(Continued on page 270)
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Fi1c. 7. FOR THOSE WHO DESIRE GREATER VOLUME THAN THAT ORDINARILY RE-

QUIRED, THE “250” POWER AMPLIFIER, WHOSE CIRCUIT IS SHOWN ABOVE, CAN

BE SUSTITUTEN FOR THE THREE-STAGE RESISTANCE-COUPLED AMPLIFIER ORIGI-
NALLY SPECIFIED
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IN SEPTEMBER
AMAZING STORIES

GOLD DUST AND STAR DUST,
by Cyril G. Wates. This time our
first prize-winning author tackles
the fourth dimension—a favorite
subject about which so much is
written and so little is known. It
is no wonder the author finds it
necessary to put a detective on the
job.

THE RED PERIL, by Capt. S. P.
Meek, U. S. A, If it is interesting
to watch the advance of the Ma-
chine Age, it is equally interesting
and perhaps more important to
give a thought to the possibilities
of {uture warfare. Being an army
man himself, our author goes be-
yvond the “war in the air” period
and shows us possibilities far more
dangerous.

THE YOUNG OLD MAN, by Earl
L. Bell. When the meaning of elec-
tricity is discovered, many new,
and today unthought of, uses would
probably be found for it. For in-
stance, if by a strong enough elec-
tric shock, lifc can be taken away,
might it not also be a means for
making or perpetuating life? It is
an interesting theme to play with
and Mr. Bell does so in a manner
absorbing to the reader.

OUT OF THE VOID (an inter-
planctary serial in 2 parts), Part
II, by Leslie F. Stone. The con-
cluding chapters of this story gain
momentum as they proceed. The
adventures of Dana Gleason on this
planctoid beyond Mars are par-
ticularly fascinating because of the
wealth of scientific detail that is
included in the story.

THE DOG'S SIXTH SENSE, by
W. Alexander. What is it that en-
ables a dog to understand his mas-
ter’s wishes and commands? What
would be likely to happen if this
cxtra sense—and there must be
one—were combined with man’s in-
telligence? Much might happen—
and much does happen in the
story.

THE WHITE ARMY, by Dr.
Daniel Dressler. Even the layman
is greatly concerned over the mech-
anism and mechanical arrangement
of wvarious machines. Ounly the
human machine seems to be taken
for granted and is treated with a
vast amount of differecnce. Yet
it is the most marvelous machine of
all, and as vet has not been capable
of reproduction in even the slight-
est degree. Dr. Dressler, with an
expert’'s knowledge on the subject,
weaves  a  romance  around it
worthy of anybody's careful study.

THE CORAL EXPERIMENT, by
Alexander Snvder. If you are a
dentist, you will be interested in
the story, professionallv. If you
are not a dentist, the interest will
be entirely personal. Anyway, you
ought to know what it is all about.
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FREE RADIO BOOK~
describes many opportunities
mommmnssy  tomake big money

Hundreds of Men

mwm s jn the Radio field.

The National Radio Institute
i]s ﬂie oldest and largest Ra- Here's a book that’s shown man after man the way to
dio home-study school in the « in” i iti 1 i 2
N crorld Tt ool iy thoid cash in” on the big opportunities in Radio. I'm not
gfegs of ‘men for the Radio asking $5 or $6 for this book—it's FREE, If you're
: rofessinn—some of em now 3 1
| holding leading positions earning a peuny less than $50 a week clip the coupon
8 this industry. You'll find i i
| 5% I--tfamﬁgdmen g below and get a copy of this free Radio book for yourself.
iecally every 10 orZanlza= =
tion (lnf any importance i Salaries of $50 AIl the Way Up to $250 Weekly
throughout the world. The
same practical tested training Radi N°t. Un.usu.al . .
that enabled these men to get .‘lle—th_e NEW, speedy, growing, live-wire profession—needs frained
ahead is now open to vou. men for its good jobs. Television, trans-Atlantic Radio telephony,
And this training has been many other wonderful inventions and developments are being made
improved. enlarged greatly to constantly in this field! Bach one means more big-money opportunities
3 y g ¥ 0pD:
keep up with the constant ex- for a trained Radio man. My book gives the facts about these Radio
pansion of Radio opportunities. 5 opportunities. And more—it tells how you can get all the training in
Rudio you need, quickly and easily in your spare hours at home, by
my new and practical methods. In a short time you, too, as have

ek

More in Radio hundreds of others, can be prepared to take advantage of these big-
“I can safely say money Radio opportunities—salaries of $50 all the way up to $250 a
tRat R Havel e week not unusual. My Free Book will give you all the Facts and Proof.
$10,000 more in
y Icadio than I would Extra Dollars for You Almost At Once
£ have made if I had Think of making $15, $20, $30 extra each week ‘‘on the side,”” without
e r'rlléltlr_lued \%’tl th§ interfering with your regular job! I'll show you how to do that, too,
':i‘.?ﬁ 2 mﬁgg‘ vithwn'ou by using spare time that you're wasting now. I'll show you how to
@. I“ didn't‘ knows 2 B turn what I'm teaching you into cash atmost at once, when you and I
volt from an am- & get started together. My Free Book tells you all about it. If you
pere. I advise all ambitious send for the book today, and if you have the average man’s ability, it's
young men to get into Radio. possible for you to be making extra money thirty days from now. And
4] There is no greater oppor- L% you'll be ready for a good full-time Radio position after eight to twelve
4 tunity,' months of spare-time training.

Victor L. Osgood,
7101 Bay Parkway,
Brooklyn, N, Y.

$3,000 a Year

*1 cannot give too
i much credit to the
N, B I for what
I have been able to
do in Radio I
have averaged $3,-
000 a year for the
past three years I
< S gm‘in tklle Rggio 4 J. B,
usiness. I consider Ed 5
all tfhe suceess It halve obtained [& Address J. E. SMITH, President
so far due entirely to your @i . . 0 0
tratning." ¢ National Radio Institute, Dept 9WTT, Washington, D. C.
Trred A. Nichols,
Hereford, Colo.

I’'ll Send You This Big 64-Page
Book FREE

My book isx filled with photos and facts—the pay-
raising facts you want to read. If you're interested
in Radio, or if you're interested in making more
money, you owe it to yourself to read this book. The
hook absolutely won’t cost you a cent, and you place
yourself under no obligation by sending for it.

No previous Radio experience needed to take ade
vantage of this offer. No special schooling required.
Send coupon today.

T S —— - = —— —— - - —_— —— — — —————— ——

J. E. SMITH, President,

National Radio Institute,

Dept. 9WTT, Washington, D. C.

Dear Mr. Smith: Kindly send me your free 64-page Radio

book, with all information about learning Radio for bigger
pay. I understand this places me under no obligation.

NVame. ..o
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For Short-
Wave Success

There’s no bunk about tun-
ing in G5SW of England,
PCJ of Holland, and other
overseas stations, right in your
own neighborhood, day in and

day out. Many radio fans are
doing it, but
Many have tried and failed.

Perhaps you have. Why? The
canse may be traced to crude
regeneration control. Those weak,
overseas signals thrive in the
threshold oscillation zone — that
point in regeneration just before
the detector “spills over.” Unless
your regeneration slides gradually
into oscillation, with a soft hiss and
a gentle ‘“plop,” you won’t get real
distance in short-wave work.
Irrespective of what short-wave set you
are using, it can be improved by means
of the

CLARQSTAT

the micrometric resistance for
every resistance requirement—
micrometric regeneration, proper
plate voltages, accurate grid
bias, volume control, sensi-
tivity control, and so on.

WRITE for data regarding
the complete CLARO-
STAT line and how to
apply same for better radio
results.

CLAROSTAT Mfg. CO., Inc.
Specialists in Radio Aids
281 North 6th Street
Brooklyn, New York

$100 GUARANTEE AGAINST LIGHTNlNG Damacs
ENCLOSED IN EACH BoX
t your dealers or direct upon recemt of price

CORNISH WIRE CO., 24 Church St., New York City

Just Off the Press
A NEW YAXLEY

: s Catalog

Send for it today
for complete list-
ings of Radio Con-
venience OQutlets,
Connector Plugs,
Rheostats, Fixed
and Grid Resist-
ances, Jacks, Jack
Switches, FPhone
lugs, etc,

YAXLEY MFG. CO.

pt. 5
9 So. Clinton St.,
Chicago, Il

Explorer Eight
Improvements
(Continued from page 268)

corporated in the receiver is capable of
delivering an abundance of volume suit-
able for the ordinary home living room.
There are those who, notwithstanding
this fact, seek an audio channel which will
deliver a much greater volume of dis-
tortionless reproduction so that it might
be suitable for use in a theater audi-
torium or any other large place where
perhaps the receiver is to be used for
the reproduction of dance music, etc.
To amply meet such requirements the
description of a two-stage transformer-
coupled audio channel, employing a- pair
of 250 power amplifier tubes arranged in
push-pull in the final stage, is given here.

Fig. 7 shows the circuit diagram of a
suitable 250 power amplifier and power
supply. In general it closely duplicates
the one described by James Millen, in last
month’s Rapto NEws, the only difference
being in the employment of some parts of
other values. This amplifier may be
built as a separate unit, the while main-
taining in the receiver proper the resis-
tance-coupled amplifier originally de-
scribed. Then when it is desired to use
the “250” a lead may be attached to the
outside terminal of the r.f. choke coil at-
tached to the plate of the detector tube,
the first plate resistor removed from its
mount, and perhaps the other audio tubes
in the resistance amplifier removed from
their sockets and the entire outfit, in-
cluding the “250” amplifier, is ready t o use.

It will be noted from this circuit
diagram that in order to wuse the
Electrad Truvolt Divider with the 250
power supply unit it is necessary to
employ a series resistance unit of 8,000

Rapio NEws FOR SEPTEMBER, 1929

Tuned Antenna Stage Parts List

T1, Aero Coil, U4;
C1, Hammarlund Midline
.0005 mfd.;

R1, Yaxley Tapped Resistor, 25 ohms;
R2, Electrad Royalty Potentiometer,
100,000 ohms type B.
One Yaxley Four Point

Switch, No. 44;
One National Illuminated Dial, type E.
Nine Binding Posts;
One Panel 7 inches by 10 inches;
One Baseboard 9 inches by 9 inches;

Condenser,

Inductance

250 Power Amplifier Parts List

T1, National First Stage Audio Trans-
former;

T2, National Push-pull Input Trans-
former;

T3, National Push-pall Output Trans-
former;

T4, Silver Marshall Power Transformer,
type 328;

L1, Silver Marshall Unichoke, No. 331;

C1, C2, C3, C4, C5, Dubilier Filter Con-
densers, 1 mfd., type 902;

C6, Dubilier B Block (3 sections of
2-4-12 mfd., type PL6138;

R1, Electrad Wire Wound Resistance,
2,000 ohms;

R2, Electrad Wire Wound Truvolt Re-
sistance, 750 ohms, type B.

R4, Electrad Truvolt Voltage Divider,
(VD);

Rs, Electrad Wire Wound Truvolt Re-
SIStance, 8,000 ohms, type Dj;

R3, Durham Grid Resistance, 50,000
ohms, with single resistor mount;

Four Silver Marshall Sockets, No. 511;

One Silver Marshall 277 Socket, No. 512;

One Triad —27 tube (first audio stage);

Two CeCo Rectifier Tubes (half wave);

One Baseboard 15 inches by 18 inches;

ohms so as to obtain the proper inter- Four Binding Posts with mounting
mediate voltages from the divider. strips.
— gt —

STATEMENT OF OWNERSHIP

On April 15th, this publication was ac-
quired by the Mackinnon-Fly Publications,
Inc. This company is also the publisher of
Prain  TaLk, ScreeN Book MAGAZINE,
WiLp West Stories and ComPLETE NOVEL
MacaziNg, ComrrLeTe DetecTIVE NOVEL
MAGAZINE, SCIENCE AND INVENTION, AMAZ-
ING  Stories, Your Bopy QUARTERLY,
AMAZING STORIES QUARTERLY, and AERO
MECHANICS.

STATEMENT OF THE O'\VNERSHIP MAN-
AGEMENT, CIRCULATION, C RE-
QUIRED BY THE ACT OF COI\GRESS OF
AUGUST 24, 1912, of Science _and Invention,
published month1y at New York, N. Y., for Apr:l
1, 1929.

State of NEW YORK }
County of NEW YORK

Before me, a notary public in and for the State
and county aforesaid, persomally appeared Gustav
Gardner, who, having been duly sworn according
to law, depoces and says that he is an Assistant
Vice-President of Irving Trust Company, owner,
as Trustee in Banxruptm of the Radio News
and that the following 1is, to the best of his
knowledge and belief, a true statement of the own-
ership, management (and if a daily paper, the
circulation), ete., of the aforesaid publication for
the date shown in the above caption, required by
the Act of August 24, 1912, embodied in section
411, Postal Laws and Re"ulatxons printed on the
reverse of this form, to wit: 1. That the names
and addresses of the publisher, editor, managing
editor, and bLusiness managers are: Publisher,
Irvmg Trust Company, as Trustee in Bankruptey
of Experimenter Pubhshmg Company, 233 Broad-
way, N. Y. City; Editor, Arthur J. Lynch, 230

www americanradioklistorv com

Fifth Ave., N. Y. City; Managing Editor, None;
Business Managers, B. A. Mackinnon, 230 Fifth
ve.,, N. Y. City. 2. That the owner is: The
Irving Trust Company, of 233 Broadway, New
York City, as Trustee in Bankruptcy of said
Experimenter TPublishing Company, Inc., said
Irving Trust Company having been duly appointed
Receiver in Bankruptcy on February 20, 1929,
and Trustee on March 28, 1929. 3. That the known
hondholders, mortgigees, and other security
holders owning or holding 1 per cent or more of
total amount of bonds, mortgages, or other securi-
ties are: None., 4. That the two paragraphs next
above, giving the names of the owners, stock-
holders, and security holders, if any, contain not
only the list of stockholders and security holders
as they appear upon the books of the company
but alco, in cases where the stockholder or security
holder appears upon the books of the company as
trustee or in any other fiduciary relation, the name
of the person or corporation for whom such trustee
is acting, is given; also that the said two para-
graphs contain statements Embracmg affiant’s full
knowledge and belief as to the circumstances and
conditions under which stockholders and security
holders who do not appear upon the books of the
company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner;
and this affiant has no reason to believe that any
other person, association, or corporation has any
interest direct or indirect in the said stock, bonds,
or other securities than as so stated by }um
5. That the average number of copies of each issue
of this pub]lcatlon sold or distributed through the
mails or otherwise, to paid subscribers during the
six months precedmg the date shown above is
(This information is required from daily publica-
tions only). Signed, Irving Trust Company, by
Gardner, Assistant Vice-President. Sworn to
and subscribed before me this 2nd day of Aprll
1929. (Seal.) Hiram S. Gans. (My commission
expires March 30, 1930.)
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(Continued from page 254)

To eliminate any danger of coupling

of the audio-frequency circuit the grid
circuits are suitably by-passed and fitted
with filter resistors.
- The complete circuit diagrani is shown
at the top of page 254, while the picture
wiring diagram is shown directly below it.
No involved construction is employed,
the parts being simply arranged on a suit-
able baseboard of the dimensions speci-
fied. Connection from the amplifier to
the batteries is obtained through the use
of a cable with plug attachment. An
input post and filament switch are
mounted on a small panel at the left.

Tubes

There is a wide choice of tubes which
may be used with this amplifier. They
range from the dry-cell type to a pair of
171A’s in the output or even the larger
types of power amplifier tubes if they are
desired. The writer favors the use of a
201A in the first audio stage and a pair
of 112A’s or 171A’s in the parallel power
amplifier stage.

Parts LisT

T1, T2—Silver-Marshall audio transform-
ers, Nos. 225 and 226 respectively.

TF—National tone filter.

C1, C2—By-pass condensers, 1 mfd.

R1—Amperite, type 1A.

R2—Amperite, type 1A.

R3—Amperite, type 1A.

R4, R5—Durham grid resistors, 50,000
ohms.

Two Durham single resistor mounts.

One Yaxley battery switch, No. 10.

One Yaxley connector cable and plug, No.
660. :

Three Silver-Marshall sockets, No. 511.

One box Corwico braidite.

One CeCo 1st-stage amplifier tube, type,
AX

Two CeCo 2nd-stage amplifier tubes,
type J71A.

One baseboard, 74 inch by 8 inches by
14 inches.

One piece scrap panel rnaterial.

it A P

RADIO ARTICLES IN SEPTEMBER
SCIENCE AND INVENTION

The Radio Robot—a most inge-
nious electrical and mechanical set
and parts tester which has been de-
veloped by an associate of the U. S.
Bureau of Standards.

Telephoning from Moving Trains
—how passengers on the Canadian
National Railways are enabled to
talk with their home or office by a
system of radio communication.

Super-directional Sound Beacons
—and the part they play in avia-
tion. Huge horns placed about the
field are used for directing the
landing of dirigibles in foggy
weather or at night.

Television in Colors—Dr. Her-
bert E. Ives of the Bell Telephone
Laboratories tells how this is ac-
complished in a fully illustrated
account.

Men Who KNOW Voltage
Conirols Use ELECTRADS

RADIO engineers, manufacturers, experimenters, custom
set-builders, use and endorse ELECTRAD Voltage
Controls. They know that it isn’t possible to get quality
performance and long life from a resistance unless quality
is built into it. And ELECTRAD’S manufacturing
policy is a guarantee of that.
Not afraid to make the best—ELECTRAD,
owing to mass production, purchasing
and manufacturing economies, |
can yet sell its products at :
prices that will-ap-

W & Pats.
. Pending

Super ~-TONATROL

New in Design and Performance

A long.life volume control espe-
cially designed for high voltages.
Easily dissipates 5.watts without
breaking down or wvarying in
value. The resistance element is
fused to an enameled metal base.
A pure silver floating contact Non-Inductive

operates ‘.vith astonis'hing smooth. Dependable long life and
ness and improves with use. The accuracy. Especially useful
metal cover aids rapid heat dis- as voltage controls where
sipation. Neat — compact—built Iow self-inductance is essen-
TO LAST. tial. Made with long-lasting
Seven types $2.40 Fesistax}ce element. and finest
to $3.50. insulating materials. Entire
resistance range covered with
one turn of the knob—the
same resistance always found
at the same setting. 11 types
for every radio purpose—
including potentiometer.

$1.50 and $2.
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Detective

Novels

by Famous
Authors

5 for S1

Now just $1 brings all 5 of these new
book-length Detective Novels (shown
above) in the new magazine cover
form. The same stories that are being
sold in the book shops for $2 each—
written by the most popular authors.

America’s greatest leaders read these
stories to stimulate and exercise their
minds.

See if you can solve the strange epi-
sode of the Marsh Murder. See if you
can find out how a great American de-
tective outwitted England’s famous
Scotland Yard. See if you can discover
who murdered the beautiful Chicago
heiress, and why. Make a single $1
fill your evenings with long hours of
fascinating, inexpensive pleasure.

MONEY BACK IF NOT SATISFIED

Simply pin a dollar bill to
the coupon—mail it to address
given, and we’ll send you post-
paid all 5 novels complete.
Write today.

Novel Magazine Corp.
381 Fourth Aves.?,' Dept. 2409X

|
1
I New York, N.
I
1

NN

Gentlémen:

I enclose $1 to pay for the 5 novels shown
above. It is understood that I can return
them and get my money back if not per-
fectly satished.

l NAME

I
LC 1 D 50066000 da066 STATE ......... l

- (Continued from page 256)

notes compiled by the experimenter. The
enjoyment of a hobby usually comes not
only from the results of experiments, but
also from the formation and talking over
of new ideas. Now that the idea has been
presented why not go around to your
dealer, have a talk with him, get started,
and then watch the interest shown by
your fellow fans.

#14 RCWIREN

BARE .
COPPER WIRE

2 OLD WORN-
ouT ¥GDRY
CELLS

FILLED WITH

<4/ CHARCOAL OR
¥ OLD CARBON

_+ 3 B FROM DRY CELLS

PAPER BOX CONTAINER
Fic. 7

Mr. O. P. Yurgae, of Milwaukee, Wis,, -

has suggested an excellent idea for an
underground antenna, which can be made
at a price ridiculously low when results
are considered. With the amount of static
that arrives with every summer season
Mr. Yurgae’s contribution should be of
special interest to the “DX Hound.” In
Fig. 7 is shown a cross-section of the
underground antenna. Here the outside
container is a paper box filled with char-
coal or carbon, from old dry batteries.
Placed upright end to end in the carbon
are two worn out No. 6 dry cells; both
the negative and positive poles are con-
nected together with an antenna lead
of No. 14 rubber-covered wire to the re-
ceiver. Around the paper carton is wound
bare copper antenna wire as in Fig. &,
which also connects to the receiver as a
ground lead. The underground antenna
should be placed at least two or three feet
in the ground.

Smoother Regeneration

An interesting experiment on regenera-
tion comes from Mr. P. Graham, of
Montreal, Que., here is what he says: “I
have been experimenting with a regener-
ative circuit for some time, and would
like to give to other readers of Rapio
NEws the benefit of an experiment in re-
generation control which I hope they will
find as useful as I have. The three tube
set with which I have learned something
of the difficulties of feed-back control is
of the ordinary three circuit variety, the
basis being an Eastern Standard coil and
a fifteen plate variable condenser. The

_control is accomplished with a trans-

former secondary (audio) and a compres-
sion type variable resistor, variable be-
tween zero and one thousand ohms. The
transformer secondary and the resistor
are connected as shown in Fig. 9 in
shunt across the antenna coil. At one
particular adjustment of the resistance the
movement of the condenser between mini-
mum and maximum brings in the station
whistles of WKBW of Buffalo with inter-
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mediate stations to WEAF of New York,
with fairly equal intensity. By making
a half turn adjustment of the resistor
one way or the other the stations either
side, of say KDKA of Pittsburgh, are
brought in clearly depending whether the
resistance across the choke is increased or
decreased. Providing the detector volt-
age is kept at a rating of 12 to 25 volts,
the tuning by condenser is fairly easy and
so far it has not been necessary to use a
grid leak. The regeneration coil is kept
all the way in, all the time, and the vari-
able resistor will .by slight adjustment
make resonance with the sending stations
more definite and the signal reception
clearer. Fading is seemingly not so much
in evidence with the choke across the pri-
mary circuit, and slight variations in the
broadcaster’s wave are easily compen-
sated for by a slight adjustment of the
tuning capacity shunting the secondary.
Regeneration howls from nearby receiv-
ers using regeneration do not make them-
selves heard to anything like the usual
extent. A small adjustment of the tun-
ing condenser and the resistor will take
the receiver out of oscillation and give
very clear loud speaker volume. The
grid condenser should be of the molded
type, a detector tube of the 200A type,
and the usual audio amplifier. A .0005
to .001 condenser in series with the aerial
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is necessary; mine is a bank of three grid
condensers of .00025 mifd. connected in
parallel. With three tubes I have had on
the speaker, New York City, Jersey City,
Atlantic City, Rochester, Elgin, Buf-
falo, Baltimore, Cincinnati, Boston,
Schenectady, Chicago, Nashville, To-
ronto, Ottawa and Quebec, and I think
that with a small resistor that I am about
to use will greatly simplify the tuning
between 200 and 250 meters. Perhaps
some of my brother experimenters who
have more than one three circuit coil
handy will try their luck with the resistor-
choke across the primary, and compose
a set having more than one stage of con-
trolled regeneration in cascade, so that in
the near future I hope to hear of experi-
ments carried on with two or more stages.
In which case I believe there will be no
more ‘Good Nights and Bad Nights!®”

Location

Mr. John Datko, Jr., of Youngstown,
Ohio, writes: “I have heard and read so

-much about the merits of different locali-

ties for radio reception, that I would like

i
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to say a few things myself. By all
means locality is a lot. Have built dozens
of sets, and none of them perk quite like
the other fellow’s. I always blamed it
on myself, but not long ago a friend asked
for a loan of set. The one loaned was
a four-tube regenerative. Taking it home
and hooking it up, the receiver worked
like a million dollars. He picked up Cali-
fornia, Florida, Texas, Maine and New
Mexico the first night, and my antenna
and ground system is at least 3009, bet-
ter than his. The power supply was bat-
teries in both cases and the tubes were the
same so that eliminates these two. Six
hundred miles was distance to me. There-
fore the trouble must be with locality,
others must experience the same.”

Mr. Datko has also constructed the
Rapio News Junk Box Short Wave re-

Fic. 9

ceiver, but has not had much luck with
distant reception. We know of one spot
within twelve miles of the 50,000 watt
transmitter of WEAF where this station
on the average receiver is just recog-
nizable while moving the receiver one
mile out from the base of the hill, WEAF
came in with broadcast that was really
enjoyable. An underground antenna has
in many cases worked wonders as well
as changing the direction of the overhead
antenna. A lot of trouble has been ex-
perienced by short-wave fans with a newly
constructed short-wave receiver.—EDITOR.

Increasing R.F. Amplification

A number of experiments in rudio fre-
quency amplification have been carried on
by readers of Rapio NEws. Among these
experimenters is Mr. A. Hochenberger,
who has contributed some real data from
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" his notebook.

It is a well-known fact
that with radio-frequency amplification
we do not obtain the full value of the
tube, due partly to the fact that inefficient
circuits, neutralization or grid suppressors
are employed to prevent oscillation, all
this, of course, decreasing the efficiency
of a receiver. The one effective form of
radio amplification may be obtained by
using the autotransformer. There are
several kinds of autotransformers, these
having been described in past issues of

Complete
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Worth-While Circuits
FULL SIZE BLUEPRINTS

Some of the finest programs are being broad-
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globe where a station is located—programs
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One would think they were hearing a New
York, Chicago or San Francisco station until
the voice of the announcer, many thousands of
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station.

The SHORT-WAVE MANUAL tells
plainly how to construct all these short-wave
circuits, which our tireless laboratory re-
searches have shown to be most efficient,
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illustrations, diagrams and with FULL SIZE
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Rapro NEws as well as having been in-
corporated in some kit receivers. How-
ever, they are all hampered by the above
mentioned faults, more or less. Then
there is the ever present fact that the
impedance of the plate circuit is much
too low to be effective. The circuits to
be discussed are designed to effect a rem-
edy to some extent. The circuit shown in
Fig. 10 proved very efficient; a modifica-
tion appears as Fig. 11 and Fig. 12, and is

F
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adaptable where multiple-gang or tandem
condensers are used, where all the rotors
are electrically connected to each other
as in Fig. 13. As it will be seen the
transformer is not directly connected to
the plate and “B” supply, but to a choke
and condenser filter, receiving the a.c.
component of the current. It is of im-
portance that the inductance of the r.f.

Ravio NEws FOor SEPTEMBER, 1929

choke be of sufficient value; the ordinary
83, or 125 microhenry type being totally
inefficient—the tube having no chance
to operate at its highest efficiency unless
the impedance of the “plate to ‘B’ circuit”
is of at least twice the impedance of that
of the tube. Since the latter is about
8,000 ohms, then the impedance of the
choke has to be about 16,000 ohms for
the lowest frequency. According to the
standard formula

XL 16,000
L=

which equals —
2nF 23X 550,000
or .0046 henries, being the equivalent ,to
about 5 milhenries, in order to cover the
highest broadcast wavelengths. Being
unable to find such a choke on the market,
it was necessary for the writer to build
one for himself. Here the winding data
which follows was employed. These
chokes shown in Fig. 13 as L4 and LS5
are made on a small bobbin *having a
spindle of 14” and a winding space of
L5”. On this are wound 1,200 turns of
No. 36 enameled wire. The scramble
fashion of winding should be employed,
thus avoiding excessive capacity. Either

6 $
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the popular battery-operated O1A or the
26 a.c. tubes will work admirably with
this type of choke.

The experimenter will do well to follow
the specifications for the autotransformer
coils, L1, L2 and L3 for his first set of
coils, and then later may use his own
favorite style. These inductances are
wound on a 214” diameter bakelite form,
3” long and with No. 26 d.c.c. wire, L1
having 75 turns with a tap at the 65th
turn, L2 and L3 each having 80 turns
and also tapped at the 65th turn. This
arrangement allows a primary of 10 turns
on L1 and primaries of 15 turns on L1
and L3. For this type of inductance a tun-
ing condenser of .00035 mfd. is required.
The condensers C4 and C5 in Fig. 13
may be the variodenser G10, made by the
X-L Radio Laboratories, of Chicago, Illi-

!
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nois, or may be constructed by the ex-
perimenter himself. If the latter is the
case, each condenser will require two
pieces of bakelite panel 115”7 by 2147,
as shown in Fig. 14. About 14" from
each end with both bakelite panels
clamped together, drill a hole for a 6/32”
screw. The bakelite panel which is to
serve as the top piece for the condenser
has a hole drilled in its center large
enough for a threaded bushing. Four
sheets of shim brass 1347 by 134" are
drilled 14” from one end and are mounted
on the bottom bakelite panel alternately

- 3
8- o

gkt 1" +he-
4l e 4

i
v

TOP OF BAKELITE STRIPALSO
BOTTOM WITHOUT HOLE ‘A"
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with thin mica sheets, 27 by 1%4” be-
tween as insulation. These shim brass
sheets are fastened electrically to the
mounting screws holding the top and bot-
tom bakelite panels together. The top
bakelite panel is spaced with either nuts
or washers, ¥4” above the bottom panel,
so that the screw which has been in-
serted in threaded bushing may be low-
ered or raised, varying the capacity of
the shim brass condenser plates. Care
should be taken to spring these shim brass
plates so as to cause them to bend up-
wards from about %4” from the edge
which has already been electrically con-
nected to the mounting screw. A con-
denser of this type will have a maximum
capacity of about .001 mfd. with a mini-
mum in the neighborhood of .0005 mfd.
Other ideas along this same method may
be used, such as in Fig. 15, where C6
will have a capacity of .0001 or less.

A Novel Panel Cutter

“A number of experimenters,” says Mr.
L. F. Leucke, of Lincoln, Nebraska, “in
absence of a regular panel cutter employ
the usual method of drilling a number of
small holes and filing to make a hole large
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EW England Mills of-
fers everything in ra-
dio at wholesale prices that
spell real savings! That’s
what you will find in this
great catalog just off the f
press, featuring Radio’s
newest creations in sets,
kits, parts and supplies.
Everything in our catalog is
backed by the guarantee of

Why Our Prices are Low

We are one of the largest outlets by mail to the
trade. Our connections with many of America’s
leading factories enables us to buy on our own
terms. Our cash resources makes it possible to
command the very lowest prices from manufac-
turers — in most cases merely a small margin
above the actual manufacturing cost — and fre-
quently at lower than cost. This in turn is re-
flected in the net wholesale prices we show in our
catalog. We give our customers the benefit of
our vast purchasing power.

All Radio Dealers
Save Money
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all other types of tubes, eliminators, batteries,
radio cabinets—in fact, everything required by
dealers for resale or servicing. Every dcaler
knows that by buying right he is in position to
sell at prices that meet all kinds of competition,
thereby increasing his profits and good-will.

SET BUILDERS AN
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to keep, and by modernizing old models. Our
catalog contains everything required for this
work. Besides, we have a supply of the latest
models of nationally renowned Kits — either
knocked down or completely assembled chassis
ready to install in table or console cabinets, all
at wholesale prices that permit of excellent prof-
its to you.
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enough for the average present-day drum
dial. Aside from the unnecessary labor
and time, this method requires, it is still
very unsatisfactory, as it is almost im-
possible to obtain as a final result a neat
finished appearing job. Using the method
illustrated in Fig. 16, a clean cut hole

CUTTING POIN\T

TEN F;‘ENNY NAIL
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of any desired size can be made, -even
soft metal such as copper and aluminum
are easy to work. First a ten-penny nail
is placed in a vise projecting about an
inch above and near one end of the vise
jaws. A second nail or, better still, a
piece of harder steel pointed, of the same
diameter as the first nail, is placed about
1% of an inch above the jaw of the vise and
at the radius of the desired hole. A hole
just the size of the first ten-penny nail is
drilled in the exact center of the proposed
hole in the panel material. Slip the panel
over the nail, rotate the panel with the
hands, keeping it parallel with the bench
top, applying a light pressure against the
cutting point. Work from both sides of
the panel with a sharp hard point and a
light pressure; results will be equal to
those obtained with the regular circular
cutter. In case the panel is mounted
firmly in place, the cutting and center-
ing points should be secured in the vise
as before, the vise removed from the
bench, taken to the panel and revolved.
This, however, is nowhere near as easy
as the former method and need only be
used as a last resort.

On Short Waves

(Continued from page 260)

has a new name for the Junk Box Short-
Wave Receiver. His letter continues, “I
constructed the ‘Wonder Box’ (Junk
Box), but departed somewhat from the
instructions, using two .00014-mfd. va-
riable condensers and made coils from
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some old inductances I had on hand.
These were space wound on thin celluloid
forms, twelve turns to the inch. After
cutting to the proper size, the coils were
mounted on sawed-off tube bases as in
Fig. 12. With two stages of audio ampli-
fication I have had excellent results on
the loud speaker from KDKA, WGY,
CJRX and KGO, with more than thirty
amateur short-wave phone stations. The
loud amateur is W8AID, who is located
in Utica, Mich. The set is truly a ‘Won-
der Box,” and I am considering adding a
push-pull stage as well as a stage of
screen-grid r.f. amplification.”

Short-wave signals, unlike broadcast
signals, are exceedingly sharp. The slight-
est movement of the tuning dial causes
distant signals to come in or pass out.
For this reason, it requires no end of pa-
tience and care and skill to tune in real

www americanradiohistorv com

distance on the usual short-wave set.
Many short-wave set owners have been
disappointed in being unable to receive
more than just a few American short-
wave stations, and have begun to wonder
whether it is all the bunk about others
receiving Siberia, Java, England, Holland,
Germany and so on. Bunk nothing.
However, the usual blacksmith methods
of the present high-power broadcast re-
ception do not make a go of it in the
short-wave band. To tune in G5SW, the
British Broadcasting Corporation’s exper-
imental station at Chelmsford, England,
which is now on the air every day except
Saturdays and Sundays, from 7:30 till
8:30 A. M. (Eastern Standard Time) and
from 2:00 P. M. till 7:00 P. M, also
from 7:00 till 9:00 P. M. on Mondays
and Wednesdays, requires the greatest
care. The signals on this side of the
water are exceedingly sharp, and may be
missed time and again even with careful
search. The main consideration is accu-
rately controlled regeneration. Receivers
using step-by-step high resistances that
“plop” suddenly into regeneration, are
hardly capable of tuning in weak short-
wave signals with their modulation. Grad-
ual regeneration is essential, such as that
obtainable with a variable condenser for
the regeneration control, or a stepless
variable resistance. A variable resistance
when used as a control of this type con-
nected in the “B” plus detector lead, may
well take the form of the compression

Fic. 12
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type such as a clarostat. The regenera-
tion must be accurately handled, some-
times utilizing the zero beat method,
working in the *“‘trough” between the
squeals, on exceptionally weak signals.
There’s plenty of fun and real sport for
everyone in the high frequencies, but it
takes, like fishing, lots of patience.

* * *

Mr. L. R. Greenman of Conneaut, Ohio,
forwards some definite information on
the short-wave transmitter of KGO of
QOakland, Calif. The call letters are
W6XN, broadcasting on a wavelength of
23.34 meters, 5,000 watts, with a schedule
from 12:30 to 4:00 P. M. Eastern
Standard Time, on Tuesdays, Wednesdays
and Fridays.

* * *

Mr. Clifford of Oneonta, N. Y., pre-
sents four authentic reports on short
waves from G5SW and DHC. He also
passes on some valuable information as
follows: “In a two-page letter G5SW in-
forms me that due to the thousands of
requests for verifications, they are in-
auguraling a service in conjunction with
the World Radio, a foreign and technical
journal of the British Broadcasting Cor-
poration, whose address is Savoy Hill,
London, WC2. Service “A” is the printed
verifications in the columns of the Jour-
nal. Service “B” is an individual service
for which a charge of 6d (12¢) per veri-
fication plus addressed envelope, so ac-
cording to this in order to receive the
benefit of what B. B. C. refers to as
service “A” one will have to obtain copies
of the World Radio in order to see if
the reported reception is verified. The
B. B. C. also state that for experimental
purposes G5SW radiates the Daventry
5XX programs at the following times,
12:30 P. M. to 1:30 P. M. and 7:00 P. M.
to midnight, except Saturdays and Sun-

days. On Tuesdays and Thursdays there
is a late program of gramophone records
till 2:00 A. M. These times, of course,
refer to British Summer time or Green-
wich Mean time, according to the season
of the year. It should be noted that
there are intervals between 9:00 P. M.
and 9:15 P. M. for the transmission of
the News Bulletin from Daventry 5XX.
The verification from DHC is in the form
of a large card bearing the following:
“Your letter rec’d May 13th/29 Experi-
mental-Commercial station, DHC Nauen,
45 kilometers N.W. of Berlin; Input
15KW, aerial Hertz Beam. Wavelength
26.225 KC11, 440; times indeterminate.
Sig Telefunken Gesellschaft fiir draht-
lose Telegraphie. M.B.H. Dr. Bohn.””
* * *

Mr. Clifford continues by saying that
the above station has its carrier on any
day or evening for hours without a peep
out of them. Usually phonograph records
are transmitted Sundays after 9:00 P. M.
(E. S. T.) The third confirmation is
from PC]J, operating on 31.04 meters, lo-
cated at Eindhoven, Holland. Last but
not least was the verification from PHI,
which was in the form of a letter, as fol-
lows: “We possess your esteemed letter
of the 13th of February and we thank
you very much for it, you give us a fine
and interesting report. We are glad that
the modulation was fine and we beg to
ask you to write us again about the re-
ception of PHI in America. You are
the first listener in America who has writ-
ten us; you know, we now give only ex-
perimental transmissions. We are very
sorry we have not yet a regular schedule.
We advise you to try to tune in our pro-
grams between one and four hours on
Monday, Wednesday, Thursday and Fri-
days. Signed by N. V. Philips, Omrvep,
Holland.” Mr. Clifford picked up PHI
on 16.88 meters.
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Mr. R. M. Bell of Syracuse, N. Y., has
on his log as a record 11,435 miles in re-
ception from A6AG, Perth, Western Aus-
tralia, at 41.7 meters. He also has veri-
fication from W6XN, relaying KGO at
23 meters, 3LO, Melbourne, on 31.55
meters, CJRX on 25.58 meters and
KDKA on 25.24 meters. Good reception
is also received from PHI (old PHOHI).

* * *

Among a number of letters on short-
wave broadcast is one from Mr. Robt.
N. Vanderwarker of Taunton, Mass. “For
the benefit of the short-wave radio fans I
would like to submit the schedule of PCJ
at Eindhoven, Holland, given in a letter
I have just received from that station.
Transmission now takes place on 31.4
meters. Thursday 18-20 and 2,300, Fri-
day 0-3 and 18-20, and Saturday O to 6,
all Greenwich Mean Time. Have not no-
ticed any reports on reception of KGO on
the short waves. I heard this station one
Friday afternoon from 1 to 4 P. M.
(E. S. T.) on about 22 meters. It was
received very clear and loud on the loud
speaker. KDXKA also comes in here on
31 meters, though not very loud. I pre-
sume this is a harmonic of the 62-meter

(Continued on page 273)

Installation of radio apparatus to es-
tablish direct radio-telegraph communica-
tion with Argentina has been approved
by the Spanish Government, Commercial
Attache Charles A. leenﬂood Madrid,
has reported to Washlngton

Installation of the apparatus will be
made by the Sociedad Anonina Radio-
Argentina, to which the Government
awarded the contract. The company
must, under the contracting conditions,
put the proposed service in operation
within the period of one year.
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station. On both their 62 and 26 meter
wave-lengths a speaker is used, as is also
the case with CJRX. This last mentioned
station can be received any time they are
on the air. Both ends of the transatlantic
telephone are good, with the British end
best around noon and the early afternoon.
The reception from 5SW does not seem
to be as good this summer as last, and no
luck with Java, Australia and Central
Europe stations. The present receiver
consists of detector and two audio stages,
connected with a twenty-foot fan antenna
which seems to work better here than a
single-wire type.
*  *x %

The “Junk Box Short-Wave Receiver”
as described in the July, 1928, issue of
Rapio News has brought forward a tre-
mendous amount of enthusiasm and a
number of short-wave fans have incor-
porated ideas of their own. Here is the
comment of Mr. Getchell of St. Stephen,
New Brunswick, Canada: “I wish to
thank you for your page for the short-
wave enthusiast; to me it is the most in-
teresting of the whole magazine, which is
saying a lot. I have been using a three-
tube short-wave set of my own make for
about a year, but always had trouble in
getting down below 30 meters. Recently
I built another receiver patterned after
the ‘Junk Box, using an old .00025 mfd.
condenser cut down to five plates for the
tuning capacity, and a 17-plate condenser
for the regeneration control. This new
set will without any difficulty work as low
as 15 meters. My call list includes
G5SW, PHI, PCJ, CJRX, W2XAF,
2XAD, W8XK, W6XN and others, all on
a horn-type loud speaker with enough
volume to fill a fair-sized room. Code
and television signals roar in any time of
the day or night. I don’t see why anyone
has trouble with this set. Have hooked
up several for friends and each one works
off the bat. Of course it must be re-
membered that the prime requisite in
short waves is patience. One can not
whirl the dials as in a broadcast receiver
and expect to get signals at every point.
Short-wave stations are farther apart,
though in my own receiver I have no
trouble in tuning even without a vernier
dial.”

* ok x

A letter from Mr. Holmes of Christ-
church, New Zealand: “I have noted
with interest that in a recent issue of your
magazine a correspondent states that he
is not getting the very best results out
of the Junk Box Receiver. This inge-
nious set was described in Rapio NEws
July, 1928, and I would like to tell you
my experience with it—not as a proud
owner anxious to tell the world in general,
but in hopes that I may be able to per-
suade others to make this set which
more than does what was originally
claimed for it. I am in a position of
having to study expenditure and am also
not the world’s most highly skilled tech-
nician. Therefore, when I saw the Junk
Box described, it commended itself with
its simplicity and low cost. Slavishly fol-
lowing the plan and instructions, I put it
together one Saturday afternoon, had it
going the same night and, to my delight,
heard more than one of the local ama-
teurs. With the kind assistance of one or
two radio enthusiasts, the set was made
to function perfectly. A week after it was
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built, heard RFM, Siberia,
phone volume and stations like 2ME,
Sydney, on the loud speaker. Later an-
other audio stage was added, so now the
receiver has three valves, and the follow-
ing overseas stations come in with loud
speaker volume: Nauen, Germany; RFM,
Russia; W2XG, New Jersey, U. S. A.;
WX2AF, New York, U. S. A.; DOR, Ger-
many; 2XAD, New York, U. S. A.; 55W,
Chelmsford, England; PCJ, Holland;
VPD, Suva, Fiji; Drummondville, Can-
ada, and one or two others. In all there
are nearly forty phone stations on my
log and a bucketful of code. Special
mention must be made of KDKA'’s short-
wave broadcasts to the members of the
Byrd Expedition. On a number of Sun-
days the volume from this station is so
good that it is 100¢, audible two rooms
away and the same stupendous volume
was obtained on KDKA’s recent tests
with 2ME, Sydney, when duplex tele-
phony was engaged in. Sydney 2ME, by
the way, is 1,200 miles from my home.
My aerial is three lengths of wire to-
taling sixty feet, and only twenty-eight
feet high at the highest end. The ground is
only eighteen inches deep. My Junk Box
cost me only £4 and I would not change
it for a far more costly set.

with good

* * *

Mr. C. Canolin of Dublin, Ireland,
writes: “Being most interested in the
science of wireless, I am a keen follower
of your most valued Rapro NEws. I am
sure the following will be of interest to
readers; this shows the enormous pene-
trating power of the short waves, also
how little we yet know about their mys-
tery through space.

“I built a three-valve set, with the
tuning coil hermetically sealed, no frame
aerial or ground wire whatsoever, yet on
many occasions I have listened to stock
exchange reports and dance music from
your station at Pittsburgh and Schenectady.
After 11:00 P. M. G. M. T. last night
(June 7th) I heard PC]J, Holland, calling
up the British colonies, India, America,
and also the Amsterdam liner, this also
without an aerial or ground connection,
all as clear as crystal.

“I have carried the set outside the
house to front and back gardens, and
still these stations come in. This set is so
small that the components are very nearly
touching.”

* k%

A splendid suggestion has been received

from Mr. Sundwell of Mt. Morrison,

Colo., for the Rapro NEws Junk Box
Short-Wave Receiver. Here is what Mr.

Fig. 13

ATE COIL
WITH FORM EXTEND~
ING 5/8" BELOW.

GRIDCOIL  PL
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Sundwell writes: “No two tubes seem to
function exactly alike as short-wave de-
tectors, some going into regeneration or
oscillation more readily than others. To
offset this variation in tubes, I use a
semi-variable tickler instead of the type
suggested by Mr. Hertzberg in the July,
1928, Rap1o NEws. Only the secondary or
grid coil is wound on the tube base, be-
ginning }8” from the top. The tickler is
wound on a celluloid tube 134” in diame-
ter, so as to slide telescope-wise over the °
grid coil. The coil form for the tickler
tube is of 134" bakelite with a strip 4"
cut away, lengthwise, as shown in Fig. 13.
Two wooden plugs are turned cut 34”
thick and just small enough to slip in-
side of the bakelite tube. These plugs
are inserted in the ends of the coil wind-
ing form and are held in place with two
wood screws. A celluloid sheet is now
wound around the form, allowed to over-
lap about 4”. The ends are moistened
with acetone, held together till dry. Wind
the required number of turns for the

tickler on this celluloid form, first using
acetone sparingly, softening the celluloid
surface, allowing the wire to become
imbedded, preventing the turns from un-
raveling later. When dry the plugs can
be removed, the bakelite form squeezed
together, allowing the tickler to slip off.
A razor blade is now brought into play
and the celluloid is trimmed down so that
about 34” of form is left below the wind-
ing as in Fig. 13. The wires are of course
connected the same as if the secondary
and tickler were on the same form. The
correct spacing is easily taken care of by
setting the wavelength and regeneration
condensers at maximum, having the tick-
ler coil about 14” above the grid coil.
Then gently tap the tickler coil down
with a pencil until the receiver barely
oscillates. A drop of collodion put on
with a toothpick at two or three points
will hold it in position. By this method
coils may be easily adjusted to any de-
tector tube, and save the trouble of add-
ing or removing tickler turns.

—_— i

A Discussion of Coil Design

(Continued from page 266)

Because of the capacity of any coil, not
only its “apparent” resistance but its “ap-
parent” inductance are higher than they
should be. Both increase as the frequency
increases and the wavelength shortens—
the resistance increasing faster than the
capacity. TFor this reason, the coil above
described will not tune down to any-
where near the low wave we would ex-
pect, if its inductance were constant, and
the minimum capacity of the condenser
were only 10 mmfd. or less.

At the point of “resonance” to which
it is tuned, the apparent resistance of a
coil-and-condenser combination is enor-
mously high. We use such a combination,
in series with our aerial as a wavetrap;
so that an undesired signal will be
blocked, instead of passing through it.
On the other hand, in our receiver, we use
it in parallel across the grid and filament
of a tube; so that (as there is very little
current passing between them through the
tube—if it is an amplifier) a very high
voltage builds up on the grid in compari-
son to the strength of the signal.

High-Frequency Resistance

In themselves. capacity and inductance
do not produce a loss of electrical energy.
They merely affect the distribution of
electricity in a circuit. Resistance, how-
ever, is a source of loss wherever it is
found.

The resistance which we find in an or-
dinary direct-current (or “zero-fre-
quency”) circuit is determined by the
size of the wire used. A wire half as
large (in cross-section) gives twice as
much resistance to the flow of current.
No. 20 wire has a cross-section only one-
quarter that of No. 14 wire; therefore a
length of No. 20 has four times as much
resistance as a length of No. 14. The
resistance of No. 40 is 416 times that of
No. 14, foot for foot.

However, at radio frequencies this is
no longer true. A coil of small wire may
have very much less resistance than a coil
of large wire.

If we wind a coil of No. 14 wire at,
say, 14 turns to the inch, the wires are
very close together, and present compar-
atively large surfaces to each other. If
we use small wire on the same form, with
the same number of turns, the wires are
much further apart, and present very
much smaller surfaces to introduce ca-
pacity. The capacity of the coil is there-
fore very much smaller.

In addition to this fact, the intense
“flux” at the center of a radio-frequency
coil drives the electric current out to the
further edge of the wires, and thereby
reduces the effective area of the wire in
which it is able to circulate. This effect
is found even in a single straight wire;
because its self-inductance sets up an in-
ternal field which drives electrons out
further and further from the center as the
frequency increases. This so-called “skin-
effect” is so pronounced that, on the short
waves, a tube is often as good a conduc-
tor as a solid wire of the same diameter.

It Sounds Improbable

Tor instance, No. 18 wire has a direct-
current resistance of one ohm for 157
feet. At 600,000 cycles (500 meters) it
is 3.2 times as much, or one ohm for 49
feet. At 3,000,000 cycles (100 meters)
it is 6.8 times as much, or one ohm for
23 feet; and the resistance keeps increas-
ing as the frequency rises. (This is for
straight wire, without considering the
added effects of coil inductance.) At 30
meters the resistance of the No. 18 would
be one ohm for 12.8 feet.

No. 28 wire is much smaller, and much
more highly resistant to direct current:
one ohm for each 15.4 feet. But its re-
sistance increases very little with fre-
quencies up to 3,000,000 cycles—about
2.5%. And, at 30 meters, the resistance
of the No. 28 is only up about 23 per
cent, or one ohm for 1i2.5 feet—about
that of the No. 18. And below 30 meters,
the No. 28 will have actually less resist-
ance than the larger wire.

(Continued on page 281)
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Chuckle
Each Day

When things seem blue—and
you can’t help feeling that
you are up to your neck in
trouble, smile—and smile
some more! Remember, it’s
the fellow with the happy
face who gets the job—and
here are a couple of handy
helpers that will take your
mind off your troubles and
teach you to smile.

“COOKOO NUTS”

See what you can do with
this fascinating new game.
It’s a test of your ability to
think fast and correctly. Play
it with friends or alone. Ex-
cellent for a party game.
Price complete only 25c.

“S'MATTER POPY

Everybody knows C. M.
Payne, the famous cartoonist
and originator of S’Matter,
Pop. Here is his own book
full of comics—selected for
their ability to provide a
healthy chuckle a page.
Great to read to the kiddies.
Price cemplete only 25c.

Write Dept. 2509i

Experimenter Publications, Inc.
381 Fourth Ave., New York

On the Road
to Big Pay!
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Suppressing Oscillations
(Continued from page 235)

suppressor, introducing a loss.

It is easily seen, then, that this current
will be larger when the tuning condenser
1s set at a low value; that is, on the
shorter wavelengths; while the loss
introduced by the grid suppressor will be
much less on the longer waves when the
tuning condenser is set at a large value, so
that almost none of the r.f. current built
up in the tuned circuit passes through the
input tube capacity and consequently
through the grid resistance.

all
=

o

B- B+

F16. 4 sSHOWS A RESISTANCE IN SERIES

WITH THE GRID OF THE RADIO-FRE-

QUENCY AMPLIFIER TUBE FOR THE PUR-

POSE OF SUPPRESSING OSCILLATIONS

DUE TO A FEEDBACK OF CURRENT

THROUGH THE PLATE-GRID CAPACITY OF
THE TUBE

Fig. 5 shows the theoretical and experi-
mental proof of this statement. The in-
put capacity of the vacuum tube used as
a radio-frequency amplifier was of the
order of 15 mmfd. and with a maximum

of 400 mmfd. The grid suppressor was
1,000 ohms, which in the case of the cir-
cuit shown in Fig. 1, was just sufficient to
keep oscillations from being produced.
Measurements were made of the amount
of resistance introduced in series with the
coil and condenser by the use of the grid
suppressor. It will be noted that at 200
meters the equivalent resistance equalled
about 97 ohms, while at 550 meters only
.89 of an ohm was introduced. Calculated
values were so slightly different that the
two curves would fall almost on top of
each other. It was experimeéntally de-
termined that practically the same amount
of amplification could be obtained by
placing a series resistance in circuit one
and varying its value until that circuit
was just on the point of oscillating.

The grid suppression method, moreover,
has the advantage of allomng a ganged
condenser to be lined up accurately and
the alignment will be found correct
whether a large or small grid suppressor
is used.

This discussion, however, does not ap-
ply to any tuned radio-frequency ampli-
fier system where a regenerative detector
is used, for in this case some system of
neutralization is essential for best results.
Neither does it apply when there is a
magnetic feedback from one coil to an-
other.

The thought has occurred to the writers
that some such system based upon a sim-
ilar combination of resistances and capaci-
ties, would be an excellent method of
keepmg amplification in a radio receiver
absolutely constant over the wave band,
no matter what type of tubes were em-
ployed.

F16. 5. A CURVE TENDING TO BEAR OUT

THE CONCLUSIONS OF THE AUTHORS,

AXD EXPLAINED IN DETAIL IN THE TEXT
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President Not to Interfere in Radio Situation

RESIDENT HOOVER has no inten-

tion of taking a hand in the radio
situation, which he is represented as be-
lieving is being dealt with satisfactorily
by the Federal Radio Commission.

Refusal of the Federal Radio Commis-
sion to grant the application of station
WCFL, operated by the Chicago Federa-
tion of Labor, for an exclusive channel,
was carried to the White House recently
by William Green, president of the Amer-
ican Federation of Labor, and John H.
Walker. president of the Illinois Federa-
tion of Labor, who laid their plea before
the President. The President, Mr. Green
said, indicated his sympathy with the
plight of the station but explained that

wwWWwW americanradiohistorv com

the problem was one to be handled by
the Federal Radio Commission.

The refusal of President Hoover to in-
terfere with the activities of the Radio
Commission is in line with his views ex-
pressed when he was Secretary of Com-
merce urging the creation of such a com-
mission. At that time he pointed out
that a body should be created which
would have exclusive control of the radio
situation, with a view to clearing up the
chaos which then existed. It has been
his consistent policy to maintain a hands-
off attitude with respect to the activities
of the various branches of the Federal
Government, so long as they were being
conducted properly.
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(Continued from page 279)

These peculiarities of the radio-fre-
quency inductance coil make the history
of its development rather interesting. A
good many experiments have been made
in the hope of dodging the effects of coil
capacity and high-frequency resistance.
However, they seem quite as inexorable
as that other ill-omened pair, death and
taxes.

Large coils have been wound to give
wide-space turns and get away from ca-
pacity; small coils have been wound with
fine wire to get away from ‘*‘skin effect.”
Coils have been wound to every conceiv-
able pattern in the hope of reducing the

size of their magnetic field. -

“Toroids” and “binoculars” have been
made, so that the magnetic field will
narrow itself and reduce the effect on
other apparatus in the receiver. “Spider-
web” and “basket-weave” coils have been
made, to eliminate the necessity of a
supporting form and reduce capacity by
crossing the wires at an angle. Space-
wound coils are in some ways more de-
sirable; but if we increase the spacing
too much, we need more wire and this
increases the resistance. Then, too, we
lengthen the coil greatly; while the de-
mand is now for small coils to be put in
shield cans with room to spare.

Reminiscences of a Radio Pioneer
(Continued from page 233)

Three years later these engineers, using
audions as repeaters or voice relays, es-
tablished a transcontinental service from
New York to San Francisco. In the

same year, 1915, the Bell System engi-
neers conducted successful radio telephone
experiments between the United States
and France, and also to Hawaii, again
using my audions, this time as oscillators
quite as well as amplifiers.

In 1915 I was working on amplifiers.

A GIRL OPERATOR USING THE WIRELESS
PHONE BETWEEX NEW YORK AND NEW-
ARK, BACK IN 1908

My electrical microscope did many won-
derful things in my demonstrations at
High Bridge, where I had my laboratory
and factory. A fly walking on an ordi-
nary telephone microphone was made to
sound like the trampling of a herd of
elephants, and the elfin tick of a good
watch resembled the clanking of the
chains on Marley’s ghost.

By 1916 we had the oscillion, or oscil-
lating audion, which proved capable of
generating high-frequency current suitable
for the carrier wave of radio telephony.
That year I managed to interest the Co-
lumbia Phonograph Company in broad-
casting the latest Columbia records, and
we consequently installed a radio tele-
phone transmitter in their New York

recording studio. Three afternoons each
week the Columbia records were placed
on the air, for any and all who might care
to tune in.

Alittle later, we had a transmitter at our
High Bridge plant, and went on the air

with a nightly broadcasting service con--

sisting mostly of new phonograph records.
Between records, we announced the prod-
ucts of our company, with -special em-

phasis on radio parts for the improve-

ment of the sets of those who listened in.
Our operators in these broadcasts were
engineers and other members of the or-
ganization drafted for the overtime work.
I say “drafted,” because broadcasting was
not considered any thrilling privilege or
honor by those who had to stay overtime.
Microphone worship was still unknown.
We made our first broadcast of election
returns in 1916—those of the Hughes-
Wilson balloting. The New Vork Ameri-
can ran wire lines into our office so that
we might have last-minute reports. I
served as one of the announcers. We
signed off that night at 11 o’clock, with
the parting news to our listeners that
Hughes had won the election. The next
morning we learned of our slight mistake.
Wilson, not Hughes, had been elected.
However, in making the error we were in
good company; many newspapers had
done the same, in the hurry of serving
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There’s No

Monopoly
of the
Dictionary

Giant Dynamic Horn
Unit
Patented May 7, 1929

RACON
HORNS

Racon is the ORIGINATOR
in design for public address horns
for general commercial use. Do
not be misled by ads claiming
originality and pioneering.

Anyone can borrow words
from the dictionary. No law
against it—there is against basic
patent infringement. And Racon
is amply protected against copy-
ists. To get the original and best
you must install Racon Horns—
the great reproducers of famous
orchestras and public speakers.

RACON ELECTRIC CO., INC.

Factories:
18 Washington Place, New York

Slough, Bucks, England, and 3 Mutual
Street, Toronto, Canada
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FREE

TO BOYS

Become a Member

of the
JUNIOR RADIO
GUILD

and Receive Your
Introductory Lesson FREE!

In just a few short weeks you
can build your own radio set,
make sets for your friends at a
big profit, and in time become an
authority on radio for your whole
neighborhood.

I’s lots of fun, too, when you
learn through the Junior Radio
Guild, because you actually build
sets as you learn. And there is
practically no hard study, be-
cause we tell you all about radio

in simple, easy, understandable
words.
Over 12,000 boys are already

members of this great organiza-
tion which is now sponsored by
RADIO NEWS, and they have
told so many of their friends
about what wonders it has done
for them, that membership is in-
creasing rapidly.

All you have to do to become a
member of the Junior Radio
Guild, absolutely FREE, is to
mail us the coupon below. The
25¢ we ask for is merely to cover
the cost of the beautiful bronze
membership pin and your mem-
bership card. You receive your
introductory lesson absolutely
FREE!

MAIL THIS COUPON
TODAY!

JUNIOR RADIO GUILD, Dept 2409.U
381 Fourth Avenue, New York, N. Y. I

Cientlemen:

Please enroll me_as a member of the JUNIOR
RADIO GUILD. I enclose 25¢ (coin or stamps)
to cover the cost of my membership pin and mem-
bership card. 1 also understand that I will get I
the introductory lesson in Radio Instruction for
Rovs FREE by return mail. |

Name

Address

(SHX? tooooonnoscooomoaaot0000 State ............ I

L—————————————!

news red hot before getting confirmation.

Then came the interlude of the War.
After that, in 1919, we resumed our
broadcasting from High Bridge, but
shortly after, moved to Times Square,
where we shade a lofty antenna with Emil
J. Simon, who was attempting an inter-
city telegraph service. Vaughn de Leath,
that delightful radio personality known as
The Radio Girl, was one of our first mi-
crophone stars.

Just as we were getting on our feet
after a period of silence imposed by the
War, the radio inspector ‘of our district

suddenly awakened to the fact that we,-

in broadcasting our radio concerts, were
taking up too much room on the air, and
that, furthermore, we had sinned in moving
our transmitter without proper legal for-
malities. Furthermore, the space we occu-
pied was badly needed for dot-dash com-
munications. Our’s was a foolish experi-
ment. Our station was ordered off the
air. My broadcasting in the East was
over.

I went to San Francisco, hoping that
there the powers that be in radio might
be less offended by our well-intentioned
efforts. I erected an antenna from the
top of the Humbolt Bank Building to the
roof of the California Theatre. By sus-
pending my microphones over the orches-
tra in the flies, I secured the theatre
music every afternoon and a symphonic
concert on Sunday. We were quite suc-
cessful. Our broadcasts were received as
far east as St. Paul, and by ships on the
Pacific a day out from Honolulu.

Together with my own broadcasting, I
furnished several pioneer broadcasters
with equipments, among whom was the
Detroit News, the first newspaper to go
on the air.

And so, at last, broadcasting was be-
coming known. It grew amazingly, once
the large organizations with ample capital
took hold of it. When Station KDKA of
the Westinghouse Company went on the
air with its first radio broadcast schedule,
radio broadcasting was to me an old and
familiar story. So I -gave up my own
efforts, feeling that with the true pioneer-
ing work at an end, the building up of
this technique and institution might better
be left in the hands of those with greater
capital, influence and personnel to carry
on. :

Once more I turned to pioneering, this
time the talking movies. I had long
realized the drawbacks of the earlier sys-
tems of talking movies, with crude disk
records and films to be kept in step. I
felt that the successful system would be
one combining the sounds and the pictures
on a single film. And I traced my foot-
steps in that direction.

In 1921 T went to Germany to develop
my talking movies or Phonofilm, as I
called the system. Upon returning to the
States some time later, I was astounded
at the progress made in broadcasting.
Continuing my work on the Phonofilm
system. I nevertheless determined to take
part once more in broadcast development,
this time returning to the very founda-
tion of the entire structure—the audion.
I realized that despite all the progress
that had been made, the audion or
vacuum tube was still in its infancy and
needed engineering development and re-
search in no mean degree.
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I have been fortunate in gathering
about me a staff of vacuum tube special-
ists and production experts. I am par-
ticularly fortunate in having as my col-
laborator Allen B. DuMont, together with
his assistants, Messrs. Hopping, Allen,
Fagin and others. To these men, with the
experience and knowledge gained from
training in the largest vacuum tube plants,
together with their enthusiasm and ambi-
tion of youth, I owe in large measure the
many refinements recently scored in
audions.

It is little things, rather than startling
big things, that must mark the future
progress of radio. While I would not be
so rash as to state that everything is
known and discovered today, it seems to
me that we have sufficiently covered the
basic principles for the present to have
an ample field in which to work. We
must cultivate what we already have.
There is plenty of room for improve-
ment.

For instance, taking the vacuum tube
as it existed a year ago, many refinements
have since been made. First of all, we
have developed improved filaments of
special alloys, capable of enormous emis-
sion at reasonable temperatures, and
therefore providing a long and uniform
life. The filament of our general-purpose
battery tube, for instance, burns so dimly
at ample operating efficiency that it does
not appear to be lit in daylight. The
delicate 71A power tube, which had been
noted for its short life, uncertain emis-
sion, and mechanical weakness, has been
perfected through developing a special
alloy filament. In heaters for a.c. tubes,
we have developed new insulating mate-
rials and constructions, including the full-
length sheath which eliminates hum and
crackle. As for mechanical details, we
have introduced the mica spacer, elimi-
nating glass beads to an absolute inini-
mum and thereby securing the more acc. -
rate spacing of elements, greater unifor-
mity of characteristics, permanent po-
sitioning of elements, and the avoidance
of electrolysis and leakage which formerly
caused many of the tube noises. We have
developed improved exhausting and seal-
ing methods, resulting in higher vacuum
and therefore audions with better tone
quality and less background noise.

Imagine the combined efforts of the
radio engineer, the chemist, the expert
mechanical engineer, and the production
man—little wonder that they produce
perfected tubes for radio and other uses.

And now, having attained wonderful
realism in our broadcasting, excellent se-
lectivity and sensitivity to bring us the
desired programs, and an endless supply
of entertainment and enlightenment al-
ways at our disposal, what next?

To my mind, we are entering a new
era in radio—television. In time sight will
come, to join hearing, in the complete
home entertainment via the air. There
are many problems in television. Our
present efforts are not to be compared
with the perfection of present broadcast-
ing, but rather with my own crude at-
tempts at broadcasting back in the days
of acousticon microphones, carbon arcs
and the phone receiver and microphone
method of coupling. C. Francis Jenkins,
pioneer in the field of television, has al-
ready made notable progress. His recent

(Continued on page 284)


www.americanradiohistory.com

Ranio NeEws ror SeEPTEMBER, 1929

RaAp10 BREVITIES
SUBSIDY of 3,800,000 marks or al-
most $100,000 has been granted by

the Finnish Government for the develop-
ment and improvement of radio stations
in Helsingfors, Viipuri (Viborg) and
Tampere (Tammerfors), according to
press reports. Of this sum, 3,500,000
marks are to be used in the erection of a
local station in Helsingfors, which will be
ready within the present year.
* * *

Daily news in Mexico is now being

broadcast every night from Mexico City,.
Commercial Attache George Wythe of .

that city has reported to the Department
of Commerce. The day’s happenings,
furnished by the Trens News Service of
the city, are broacast over station XFX
of the Mexican Department of Public
Education at eleven p. m. in both Spanish
and English. At midnight another news
report, this time from station XDA, a
powerful Government radio, which uses a
32-meter short-wave, is broadcast in In-
ternational Morse code, also in both
languages.
R

Indications that the number of broad-
casting stations will be greatly increased
within the next year are seen in the
flood of applications for construction per-
mits which is descending upon the Fed-
eral Radio Commission.

These applications are being received :

from every section of the country, some
of the proposals being for stations of
rather high power. A few construction
permits have been issued by the Commis-
sion, chiefly for small stations or for sta-
tions in districts which are not now ade-
quately served, but the majority of the
applications are being filed to await hear-
ings next fall.
* ok ok
Station Changes

The following changes in broadcasting
allocations have been announced by the
Federal Radio Commission:

WAPI, Birgmingham, Ala., license as-
signed from Alabama Polytechnic Insti-
tute to Alabama Polytechnic Institute,
University of Alabama and Alabama Col-
lege.

KMTR, Hollywood, Calif., power in-
creased to 1,000 watts, full time.

KPLA, Los Angeles, Calif., frequency
changed from 570 kilocycles (526 meters)
to 1,000 kilocycles (300 meters).

KMIC, Inglewood, Calif., new owner,
Dalton’s, Inc.

WHBD, Bellefontaine, Ohio, license as-
signed from First Presbyterian Church to
F. P. Moler.

WBAW, Nashville, Tenn., license as-
signed from Waldrum Drug Company to
Tennessee Publishing Company.

KTM, Los Angeles, Calif., power in-
creased to 1,000 watts, day only.

KTAB, San Francisco, Calif., power
increased to 1,000 watts and frequency
changed from 550 kilocycles (545 meters)
to 560 kilocycles (536 meters).

KOAC, Corvallis, Ore., frequency
changed from 560 kilocycles (536 meters)
to 550 kilocycles (545 meters).
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sensitivity and hair-line selectivity
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Brand new in original factory cases and guaranteed.

LOOK AT THIS PHENOMENAIL VALUE!

KOLSTER

Electro Dynamic Reproducer
Combined with 210 Power Amplifier and “B” Supply Unit

This famous genuine Kolster K-5 AC Electro-Dynamic Reproducer is
complete with a 210 Power Amphfier and “B” gupply Unpit all self-
contained on a steel frame. This real fine matched rugged Unit weighs
45 lbs, without the Cabinet. The Cabinet itself is Pencil-Striped Walnut,
beautifully designed with Cathedral grille.

If desired, the 210 Power Amplifier will also supply 22, 67 and 90 volts
“B” current, sufficient for any set using up to 8 tubes. An automatic volt-
age regulater tube, UX-874, maintains the “B’’ voltage silent and steady.

This Electro-Dynamic Reproducer can be used with any battery or AC
set, replacing the last audio stage, or be used with all tubes of the set.
Wherever used it will bring out every shading and range of tone; every
note is reproduced with utmost faithfulnecs, pure and undistorted. It will
modernize any radio receiver.

Uses 1—UX-210, 2—UX-281 and 1—UX-874 tubes.
Operates direct from

Heighy 427
B8 Depth 19~
B Width 25127 g
e AL TR =

A 20-ft. cable is included with each instrument.
50-60 cycle, 110-120 volt AC current.

Every Reproducer is serial-numbered and

has factory guarantee tag enclosed.

List Price $175.00

(without tubes)
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AMERICAN SALES CO., 19-21 Warren Street, New York City
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MASON, FENWICK & LAWRENCE

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

Electrical,
carefully handled. Practice before the U. S.

Writ
TRADE MARKS REGISTERED

Send for WESTERN RADIO [
New 1929 Catalog

LATEST and FINEST nationally known A.C. sets.

consgles, cabiaets, speakers and accessories at

LOWEST PRICES. Catalog sent F'REE on request.

WESTERN RADIO MFG. CO.
128 W. Lake Street, Dept. RN-9, Chicago

PATENT LAWYERS

Estb. over sixty years. Send sketches.

Aeronautical and Chemical Inventions
Courrts
Prompt and careful service.

the Patent Office.

e us. Protect your inventions.
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Bl BUILT BETTER
CONDENSERS AND RESISTORS

Pyrohm Resistors
Accurate — Unchanging

EDUCED sensitivity, low volume,

distortion and poor tone quality
are the inevitable results of using
inaccurate resistors which do not
maintain their proper resistance
values.

To be assured of satisfactory op-
eration in power supply units and
power amplifiers, be sure to specify
and use—Aerovox Pyrohm resistors
of the proper resistance values and
current carrying capacities.

These units are made of the best
grade of resistance wire wound on a
refractory tube, and protected by a
porcelain enamel against moisture,
oxidation and mechanical injury.

Send for Catalog

Complete specifications of all
Aerovox Pyrohm resistors are cone
tained in a complete catalog which
will be sent free of charge on request.

The Research Worker

contains, each month, valuable in-
formation on radio design. It will
be sent free on request.

-Q_ERG\J OX WIRELESS CORP!

lr 78 Washington St., Bkiyn, N. Y.
RS PRODUCTS THAT ENDURE *

(Continued from page 282)
introduction of the drum scanning device
in place of the awkward and huge scan-
ning disk, marks a big step toward the
ultimate home machine. However, just as
I found it necessary to turn my audion over
to organizations capable of supplying the
necessary capital, personnel and influence
in refining a basic invention, so must Mr.
Jenkins find it necessary to have his won-
derful television system developed by the
organization which bears his name.

The vacuum tube is going to play an
important réle in television. Indeed, but
for the audion, television would be quite
impossible; for let us not forget that
the principles of present-day television
date back several decades, but the fine
means of applying those principles have
been missing. We had the theory but
not the practice, until now. I look for-

Rapro NEws ror SEPTEMBER, 1929

ward to remarkable audion developments,
with tubes of tremendous amplification
factors, so as to handle the delicate tele-
vision impulses without distortion. The
problem of distortion must always be a
far more serious one in reproducing the
television image than in reproducing the
tone picture, for the eye is far more crit-
ical than the ear. Therefore, I envisage
audions of enormous amplification possi-
bilities, used sparingly—not many stages
of amplification—so as to reduce distor-
tion to a minimum. I look forward to
more powerful light sources than the
present neon lamps. 1 expect intricate
methods of dividing the television image
into a large number of sections for simul-
taneous transmission and assembly, for
greater detail. All these things are quite
possible and probable, but it takes time,
effort, and much money.

CHAIN-Broancast RULING
AGAIN DEFERRED

“Short Waves and Static”

The Federal Radio Commission will not
take any action on the question of chain
broadcasting for some months to come,
having again deferred enforcement of its
general order limiting duplicated opera-
tion on cleared channels until October 1,
-next.

Under the chain-broadcasting order,
originally issued September 8, 1928, no
two or more broadcasting stations as-
signed to cleared channels were to be per-

mitted to broadcast the same program
simultaneously for more than one hour a
night unless separated by more than 300
miles, or operating on the same frequency,
or under special permission from the
commission.

k0 k%

Universities and colleges operating ra-
dio stations are to be permitted to sus-
pend operations during the summer vaca-
tion without jeopardizing their privilege
to resume broadcasting next season.
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The Thrills of Amateur Radio

(Continued from page 240)

shore even heard the note sputter as the
antenna plunged into the water.

We might continue with the successful
Pacific flight of the “Southern Cross,”
with the remarkable feat of one of Byrd's
big monoplanes above Antarctica in main-
taining two-way communication with
W2UO, an amateur station in New York
City. But these and scores of other in-
stances are recent news, and we have
seen enough to appreciate the paramount
importance of the radio amateur in mod-
ern exploration. Let us turn to another
amateur activity nearer home; less ro-
mantic, perhaps, but often more danger-
ous and exciting.

On September 17, 1926, hurricane warn-
ings were broadcast up and down the
Florida coast. Out in the Bahamas an-
chored yachts were reeling under a bom-
bardment of cocoanuts blown about like
rain, and at sea high-sided liners were
hove to. At Miami that night the wind
velocity swung ever upward—sixty miles
an hour, eighty, one hundred. Buildings
were crumbling into matchwood over
their helpless tenants; enormous seas were
sweeping over Miami Beach, on which
the only refuge was the half-flooded con-
crete hotel. The next day, as the calm
central eye of the storm passed, hundreds
thought it was over, and were drowned in
the sudden onrush of the east half of the
storm. The terrific wind wiped out every
telephone and telegraph line, every com-
munication channel which had connected
Miami with the outside world. In the
cities of the South, where waited the
potential forces of rescue. the only word
from Miami was “wires down; no further
news.”

Then amateur radio, in the person of
John V. Heish of Miami, stepped into the
breach. The electric power was gone,
but Heish improvised a transmitter with
a UX-210 tube and a score of dry “B”
batteries, and sent out an emergency call
on 40 meters. He raised Gifford Grange
in Jacksonville, and rushed through an
official message from the county sheriif
asking the Governor of Florida for imme-
diate military aid. Throughout that first
day the two stations kept an hourly
schedule, handling Government and Red
Cross messages, death messages, appeals
for aid and news of safety. All over
Florida and the entire South other ama-
teur stations stood by, relayed messages,
and did their part in the crisis.

The next great sectional disaster struck
further westward. Through the spring of
1927 a series of floods occurred all along
the Mississippi, inundating immense
tracts of land, and driving nearly a mil-
lion people from their homes and farms.
Amateurs all along the great river stood
watch hour after hour while flood condi-
tions continued. 3SW in Hot Springs,
Arkansas, gathered news for the city paper
after wire communication went out. At
Pine Bluff, in the heart of the flooded
area, 5SI maintained contact with the
Army Seventh Corps Area Headquarters
at Omaha and handled all official army
messages to and from Arkansas. In
Louisiana and Mississippi several stations
handled official relief and associated press
traffic. and many more were standing by
in readiness if wire lines failed.

Though the New England flood in
November of the same year covered only
a fraction of the area of the Mississippi
flood, it was in some respects more concen-
trated and violent. The rainfall up and
down western New England was around
seven inches, and it is said that seven
billion tons of water poured down from
the skies on the Connecticut River water-
shed. George Wallstrom was at work in
Montpelier on the afternoon of Novem-
ber 3rd and, realizing the danger of rising
waters, started for his home transmitter.
The water in the streets stopped his car;
he continued on foot, but the depth and
current soon forced him to take refuge
for the night in a nearby house. The next
morning he reached home by boat and
met another amateur, Ralph H. Harris.
They got one transmitter on the air im-
mediately under auxiliary power, and
raised Binghamton, New VYork, well out-
side the flood area. A few hours later,
with the resumption of electric power,
both stations began transmitting scores
of official messages, news dispatches and
assurances of personal safety. Three
amateur expeditions took portable trans-
mitters into the flooded area by automo-
bile, freely sacrificing their time, prop-
erty and safety in the common cause.
Hundreds of permanent stations in the
north Atlantic states kept watches night
after night to expedite the flood traffic.

Perhaps the climax of wise prepara-
tion and intrepid devotion to duty on the
part of amateur operators was reached in
the Florida hurricane of 1928. The storm
swept by the Virgin Islands and Porto
Rico on the way, paralyzing two naval
radio stations. Amateur transmitters,
using the navy calls temporarily, at once
got in touch with the mainland. In Palm
Beach, Florida, two amateurs named Dana
and Hollis prepared against the advancing
destruction by gathering an emergency
power supply of storage and dry “B” bat-
teries and installing a transmitter in the
Fire Station. They completed their final
test transmissions under the shadow of the
oncoming storm. Again along the Florida
coast the wind rose to incredible
velocities and began to crush houses, fell
telegraph poles and lift solid blocks of
stone bodily through the tormented air,
while Hollis and Dana sat calmly at their
instruments in constant touch with points
beyond the storm area. Late in the after-
noon their antenna blew away and their
end of the building began to crumble.
They moved the transmitter into the op-
posite end of the building, and strung a
new antenna in a shower of bricks and
roof tile. The next morning, while the
wind shifted and the second half of the
storm smote Palm Beach, they handled
all sorts of emergency traffic that could
find no other communication channel.
Relief expeditions equipped with portable
transmitters were on the way, but it was
three whole days later when they were
able to get into Palm Beach and relieve
Hollis and Dana. During four days and
nights one or the other had stayed almost
continuously at the key, while other ama-
teur stations all over the South relayed
their messages to distant destinations.

Thus do the annals of amateur radio
vield a broad and heroic story. of which
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For WANT OF
A NAIL....

Everybody remembers the verse about
the courier in the battle of Waterloo
speeding to get reinforcements for
Napoleon. His horse faltered and fell.
. .. For want of a nail a shoe was
lIost . . . and the battle lost.

A radjo receiver is very much the same.
You may have the “re-inforcements” in
the form of fine workmanship, good
condensers, good transformers and yet
there may be a “nail” that causes

trouble. Look to the volume control for
a great amount of the grief . . . me-
chanical and electrical noise . ; . inade-

quate and uneven control. Are those
the symptoms?

Then turn to Centralab controls whose
quality is vouched for by this fact; the
great majority of radio manufacturers
include them in standard equipment.
Be sure the manufacturer of the re-
ceiver you sell has done likewise.

CENTRAL RADIO LABORATORIES
Milwaukee, Wisconsin

Keefe Avenue

ELECTRIFY YOUR
RADIO FOR ONLY fﬁﬂ‘i

Why discard your present good set when you
can electrify it for only $6.85, and banish the

annoyance and expense of buymg new “B”
batteries?
OVER 100,000 TOWNSEND
“B” POWER UNITS IN USE

Hooked up in a few minutes.
Use same tubes—no changes.
You'll be amazed at the im-
provement in reception and
distance getting. Send name
and address today for full
details, proof and Free Trial

TOWNSEND LABORATORIES, |
| 725 Townsend St., Chicage, Il

Please send me full information on the Townsend !
‘“B** Power and Free Trial Offer.

State. .

To be sure of getting ycur copy each month,
subscribe to Radio News, $2.50 a year.

EXPERIMENTER PUBLICATIONS, Inc.
381 Fourth Ave., New York City

This book tells about
newest startling de-
velopments. How to take ad-
vantage of the new wrinkles
in radio, television, short wave,
ete. Pictures and descriptions i
of thousands of new 1ideas,
Shows new A-C Screen Grid
tube and other sets, kits, parts, [~
accessories and supplies at
wholesale
prices. Shows
you how to save R
money on these I Barawik $o. %ghi%afgnﬁ_lgx‘: !
and many home I
necessities be- | Name
sides. New edi-
tion mow ready. | Address
Send for it to- | City ,..
Aay—NOW ' gl il oooseries |
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these columns.

than 10 words accepted.

September 1st.

Follow these advertisements every month.

Classified advertising rate twenty-six cents a word for each insertion.
Cash should accompany all classified advertisements unless placed by an accredited advertising agency.

Objectionable or misleading advertisements not accepted.

OPPORTUNITY AD-LETS |

Reliable advertisers from all over the country offer their most attractive specials in .

Names and addresses must be included in the above rate.

1

No advertisements for less

Advertisements for the November issue muct reach us not later than

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLICATIONS, INC,, 381 Fourth Avenue, New York, N. Y.

Agents Wanted

For Inventors

Patent Attorneys (Cont'd)

Guaranteed Genuine Gold Leaf Letters anyone can put
on store windows. Large brofits, enormous demand. Free
samples. Metallic Letter Co., 422° N. Clark, Chicago.

Big Ohio Corporation wants county manager. Oppor-
tunity $50 to $75 weekly. Karnings start immediately.
Good for $5,000 vearly. We furnish everything, deliver
and collect. Capital or experience unnecessary. Fyr-Fyter
Co.. 1906 Fyr-Xyter Bldg., Dayten, Ohio.

Sell High Life Cigars. Big money made. Write for
jnformation. John 8. Davey & Co., Stop 25, Schenectady
Road, Albany, N. Y.

Books

0i! Oi! I'm Lefing—The Jewish Joke Book that keeps
them laughing—plenty of wise-cracks—and plenty of
fun—only 25¢ complete. Write, Experimenter Pubhca-
tions, Ine., 381 Fourth Avenue, New York City.

Five Big Movie Novels all for $f. All individual novels,
fully illustrated. in magazine form—same stories often
cost you $2 each in’ the stores, titles are—''The Sm"mg
¥ool,” ‘“The Awakening,” “Noal's Ark,” ““Lilac Time”
and ‘“The Rod Dance.” Send only $1_to Mackinnon-Fly
Publications, 381 Fourth Avenue, New York City.

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

Male Help Wanted

Firemen, Brakemen, Baggagemen (white or colored),
Sleeping Car, Train Porters (colored). $150-$250 monthly.
Experience unnecessary. 237 Railway Bureau, East St.
Louis, IlI.

Inventors—=Should write for our Guide Book, ‘“How to
Obtain a Patent,”” and Record of Invention Blank, sent
Free. Send model or sketch of inventions for our inspec-
tion and jinstructions free. Radio, Electrical. Chemical,
Mechanical and Trademark Experts.” Terms Leasonable.

Victor J. Evans & Ce., 922 Ninth, Washington, D, C.

Patents—Send drawing or model of your invention for
examination and instructions. Advice and booklet free.
Highest references. Best results. Promptness assured.
Watson E. Coleman, Patent Lawyer, 724 9th Street,
N. W., Washington, D. C.

Magic and Games

Cookoo Nuts—The fascinating new game that makes a
party twice as much fun—only 25¢ complete. Write,
Experimenter Tublications, Inc., 381 Xourth Avenue,
New York City.

100 Card Tricks for 25¢.  Complete descriptions for
performing with dozens of illustrations—all in one big
easy-to-read book. .Amaze your friends with these feats
of magic. Send 23¢ today to Experimenter Publications,
Inc., 381 Fourth Avenue, New York City.

Miscellaneous

Three Big Wild West Movels in magazine form-—all
for 50c—titles are ‘‘Gold,”” by Charles Snow; “‘Hell on
Wheels,”” by John Brock, and “The Border Wolf,”” by
Robert Ames Bennett—all illustrated—all individually
bound novels. Send 50c for them to Mackinnon-¥ly Pub-
lications, Inc., 381 Fourth Avenue, New York City.

Business Opportunities

Free Book. Start little M'nl Order business. Hadsril,
5A-T4 Cortlandt Street, N.

Amateur Cartoonists: Sell Your Cartoons. New Plan.
fimith’s Service EX1194, Wenatchee, Wash.

Inventions Commercialized. Patented or unpatented.
Vrite, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo.

Correspondence Courses

Used torrespondence school courses sold on repurchase
hasis. Also rented and exchanged. Money-back guaran-
tee. Catalog free. (Courses bought.) Lee Mountain,
I’isgah, Alahama.

T Detectives
\

. F\nenen(‘e un-
“~arge  Wagner,

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

$’matter Pop—the famous comic strip artist now brings
you 50 comic strips all nicely bound in a_ eolorful book.
Trice only 25c. Write ExDerimenter Publications, Inc.,
381 Fourth Avenue, New York City.

Printing, Engraving and Multigraphing

Multigraphing, twe dollars thousand. Miscellaneous
Printing. Mayer Ray Corporation, Monmouth, Illinois.

Radio

Machined Castings, Blueprint, Instructions for Build-
ing Dynamic Speaker $8.50. A. C. Kiein Co., 1058 North
10th, Reading, Penna.

Everything in Radio at Attractive Prices.
Parts. Orders shipped exactly as ordered. Promnpt
Service. Write for prices. Inquiries invited. Send your
address. All Radio Co., 417 North Clark St., Chicago.

Sets or

Get Commander Byrd’s messages from the Antaretie—
with a Short Wave Radio Set—Combplete Short Wave
Manual with instructions for building and full size blue
prints—all 50e¢.  Write today to Experimenter Publica-
tions, Inec., 381 Fourth Avenue, New York City.

Five Popular Detective Novels in magazine form—
written by famous authors of mystery fiction—Titles are
—*“Star of Death,”” by R. T. M. Scott; "The Secret De-
fenders,”” by Anne MacMahon; "Stealthy Terror,” by
John Trerguson; ‘“The Taxi \[urder >> by J. L. Byrne, and
“The Marsh Murder,” by N. B. Mavity—all five for a
single $1. Write to Mackinnon-Ily Publications, Inc.,
381 Fourth Avenue, New York City.

Patents

Inventions Commercialized. Patented or unpatented.
Write, Adam Fisher Mrg. Co., 278 Enright, St. Louis, Mo,

Patent Attorneys

Patents—S8end for form ‘““Tvidence of Conception’” to be
signed and witnessed. ¥orm, fee schedule, information
free. Lancaster and Allwine, Registered Patent At-
torneys in United States and Canada, 263 Ouray Bldg.,
Washington, D. C.

Patents—Write for ¥ree Instructions. Send Drawing
or - Model for Examination. Carl Miller, Registered
Patent Attorney (former Patent Office Examiner), 262
McGill Building, Washington, B

~
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Salesmen Wanted

Amazing screw-holding driver! Factories, Garage
workers buy on sight! Profit 75c each. Txclusive terri-
tory. Free trial offer. Jiffy, 1148 Winthrop Bldg.,
Boston.

Song Poems

Song Poem Writers: ‘‘Real’”” DProposition. Hibbeler,

D7X, 2104N, Keystone, Chicago.

"ORRECT
Your NOSE

to perfect shape while you sleep.
Anita Nose Adjuster guarantees
SAFE, rapid, lasting results.
Age doesn’t matter. 68,000 doc-
\-. tors and users praise it. Gold

.4 Medal Winner. Write for FREE

Booklet and 30 Day Trial Offer.

ANITA INSTITUTE, K-2/ Anita Bldg., Newark, N. J.



www.americanradiohistory.com

Rapio NEws ror

we have here only sketched some of the
highlights. Inspiring as it is to read this
narrative written in fleeting signals
through intangible space, how much more
so, in whatever small degree, to help
write it!

Today, amateurs are on a sound foot-
ing in every civilized country on the
globe, and their operating bands and other
pr1v1leges are recognized by international
agreement. Many of our own operators

SEPTEMBER, 1929

have joined the Army Amateur Radio
Net or the Naval Radio Reserve. In
these days of propaganda, when the word
“service” too often means simply self-
glorification, to see a group of men who

stand always ready in times of danger and |
disaster as a matter of course, with little |

to say about it either before or after, is
both splendid and refreshing. And to
join that group is more than merely to
pursue a hobby.

— D ——————

Installation and Servicing of Sound Amplifiers
(Continued from page 230)

worth-while suggestions from the instal-
lation man. They may have certain pre-
conceived ideas, but very often these are
not definitely fixed and can be easily in-
fluenced by the installation man with a
little logic based on his experience. This
does not mean that the installation man
should make recommendations solely be-
cause they will increase the size of his
contract, because a prospective client will
be suspicious of any recommendations
unless they are based on sound considera-
tions.

Providing for Various Pick-Up
Methods

It so happens, of course, that most
recommendations aimed toward providing
better results will involve a greater ex-
penditure, which is one of the reasons
why careful planning and study on the
part of the installation man is well worth
while. For instance, in a power amplifier
system which is planned for the repro-
duction of radio programs it will usually
not be difficult to sell the purchaser on
the idea of installing a phonograph and
pick-up for use as a substitute for the
radio receiver. Thus, in summer when
the static level is high he can switch in
the phonograph and continue to provide
entertainment, or should something go
wrong with the radio receiver he can al-
ways let the phonograph pinch hit until
repairs are made. In few sections of the
country are there good broadcast pro-
grams on the air at all hours. In other
sections the phonograph may be used to
fill in the time occupied by uninteresting
programs. This phonograph idea would
not be so practical except for the com-
paratively recent development of auto-
matic machines which will take a number
of records and play them continuously
one after the other for hours on end.
Such phonographs need no more attention
than a radio receiver.

Power amplifiers are used mainly for
the amplification and reproduction of
radio broadcast programs and phonograph
selections, but to an ever-increasing ex-
tent they are also being used for speech
amplification. This latter use is not lim-
ited to large halls or large assemblages
which cannot be covered by the unaided
voice, but is also finding extensive appli-
cation in cases where it is desired to re-
produce music or talking in several rooms
at one time. In assembly places which
are frequently overcrowded, the instal-
lation of a power amplifier system will
permit speeches or programs in the main
room to be reproduced in adjacent rooms,
thus taking care of the overflow audience.

Another and not inconsiderable use of

a power amplifier for speech amplifier
purposes is in cases where radio or pho-
nograph reproduction is used as an ad-
vertising or publicity medium to attract
trade to a store, etc. One interesting ex-
ample of this application was in a New
Jersey town where a progressive store-
keeper happened to have a store located
about a half block off the main street. In
order to attract public attention to his
store he had a power amplifier system in-
stalled with a large loud speaker above
the front of his store. The radio and
phonograph programs reproduced through
this system were easily audible on the
main street and attracted considerable
attention. As a result a good deal of
trade was brought to his store which he
otherwise would not have received. In
order to increase the value of this instal-
lation he made use of a microphone
hook-up by means of which his voice was
thrown out on the main street, announc-
ing special items of interest, including
results of local sporting events, etc., and
not neglecting to tell the world about spe-
cial sale features to be found in his store.
Also, when time would permit, he acted
as the announcer for his phonograph pro-
grams, and thus by combining radio, pho-
nograph and microphone pick-ups he
made the maximum use of his power am-
plifier installation.

Outdoor reproduction is usually a mat-
ter for individual study, and generaliza-
tions are of little practical value. The
main problem in outdoor work is to ob-
tain sufficient volume, intensity and dis-
tribution to provide the desired coverage.
This is particularly true of outdoor ath-
letic fields, baseball parks, etc., where the
noise level is usually high. The difficulty
is not so much in obtammg sufficient am-
plification but rather in deciding upon the
types, number and placement of radio
speakers to reach the entire audience.
Horn type loud speakers are very often
used for this purpose, and the familiar
cluster of “morning glory’ horns generally
used in the past is probably familiar to
almost everyone. Improvements made in
loud speaker design during the past year
or two are making changes, however, with
the result that standard dynamic type
speakers with large horns are now finding
a place in this service, as also are large
horns with compact special dynamic
units.

In the articles to follow, detailed atten-
tion is to be given to technical discussion
of equipment suitable for use in power
amplifier installations, together with il-
lustrations and descriptions of some of
the installations now in operation, and of
the amplifier input-and output equipment
of various types now on the market.
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CELLO
Radio (onsoles

Model R61

A beautiful Walnut Cabinet with sliding
doors of matched Butt Walnut and
selected Japanese Ash sidepanel overlays.
Accommodates Buckingham, Crosley, At-
water Kent, Fada, Sparton and all stand-
ard receivers. Ample space for Receiver,
Speaker, -etc.

Write today for Free illustrated folder of
all new styles, including Phono-Radio
Combination Consoles.

EXCELLO PRODUCTS CORPORATION
4832 West 16th St., Cicero, Illinois

Nent results ohtained with those §
i %:fteenes on short wave recefveDrs.. I
I 100-Volt Edison Element \Igngtegy
structive, Recharéeableed Bdm a“lm |
er,
fy Ll Charg 140-Volt with chareer, i
| 817 130-Volt Power Unit, with §
Y Trxc}de Charger, $24 Send  no
cy—pay expressman.
m‘\’«'i?.fa fu?‘ gur Free Literature

; "TE R\’ Cﬂ

MEW YORK:

Amazmg new method. Trains
you quicker and better. Motion
Pictures in your own home
make every point clear. Genue

ine DeVry motion picture pro-
Jjector at no extra cost. Thou-
sands of feet of film furnished.
We pledge to give you training
and employment service nec-
essary to secure a better Job at
bigger pay or refund money.
Get full facts. No obligation.
Write quick while offer lasts,

i Nanona! School of Visual Education. Dept 9. N
837 S. Dearborn St., Chicago, IlI.

Send book, ‘““The Film Way to Bigger Pay.’’ with
facts about this new, easier way to master electricity.

---Age

'l

{

MAIL THIS COUBON How!
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How Would You Like to Be
Another Lindbergh?

OU, too, may win huge prizes for

daring feats of aviation. You,
too, may earn the honors heaped on
heroes of the air by admiring
nations. You, too, may gain the sup-
port and friendship of the great
financial leaders of the world. But
you’ve got to start, and start soon!

Only a little more than 2 years ago
nobody knew Lindbergh. Only a
little more than 2 years ago, he was
just an obscure young man trying to
learn all he could about aviation.

We Are Looking for
Men Who Dare!

Today his fame is probably greater
than that of any other single man.
At the age of 27 he stands a model of
the way to gain fame and fortune
quickly.

We are looking for men who dare
to conquer the air! We are looking
for men who realize that the quick-
est route to success is in a field of
endeavor that is new and growing
fast. We are looking for men who
want to learn all about Aviation. We
want to show them how to get
started right!

A

Mechanics
Dept. 2409a
381 Fourth Avenue, New York, N. Y.

These Men Can
Help You

Wi ith this ideal (to help the youth
of America learn Aviation) firmly in
mind, we have brought together a
staff of men who KNOW Auviation.
Years of practical experience in the
Aviation School of Hard Knocks
have taught them how to conquer
the air. And now, they want to give
this knowledge to you in AERO
MECHANICS, the new magazine
that tells all about Aviation in easy-
to-read language. Within its pages
you will learn how a pilot controls
his airplane; how the propeller
works; what you have to do to be-
come a flier; how to build model air-
craft; how to build a glider; and
dozens of other practical, helpful
bits of information every aviator
must know.

Complete Cost Is
Only $1

As a special inducement we are
offering you the next 6 Big issues of
AERO MECHANICS all for a single
$1. Simply clip and mail the coupon
below with your dollar.

AERO MECHANICS
Dept. 2409a, 381 Fourth Ave, New York, N. Y.
Gentlemen:

I am interested in Aviation. Please send me the next
6 issues of AERO MECHANICS, for which I
enclose $1.

wwWw americanradiohistorv com
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SAVEE 507

Beautiful Variety of Latest Fine
Consoles, AC or Battery Sets

An exquisitely new

Mastercrest con-

and a rare bargain,

30 DAYS
FREE TRIAL

Richly designed, latest
type, Lo-Boy Master-
crest console; beauti-
ful two-tone finish in
walnut, A gem_ that
costs _ little.  Hinged
top lid.

Spanish  Treasure
chest design, Mas-
tercrest console.
Finest selected
grain, solid walnut.

tique  wrought
hardware, Marvel- |
o1s value. Hinged
top.

These Consoles are Equipped with

SUPER DYNAMI(G

CATHEDRAL TONE REPRODUCERS

Table compact style I
Mastercrest cabinet |
in Landsome walnut |
and gold-striped fin- I
ish. Separate Cathe- |
drzlTone Super- i
Dynaamic Speaker to
march. Wonderful
barzain!

Electric or

sef or

dcy

Battery

FACTORY TO YOU-SAVE 50%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY

wertil oz 3()DAYZ

Get Our Send
No Money 10th

Anniversary

Offer!

NewSCREEN AERIAL
Console SUPER-
DYNAMIC
Cathedral Tone!

Mastercrest-built with
beautiful genuine walnut;
sparkling maple panels;
4-way matched sliding
doors. Lifting top. Con-
cealed SCREEN  aerial
makes outdoor aetial un-
necessary. Super-Dy-
namic Cathedral Tone

]iyﬁ;ea-; 1

dial, steel chassis

lagsft PUSH-PULL Amplification

Buill like—looks like— performs like newest sets in many outfils
up to $300! Latest, finest, costliest construction! Uses 224
SCREEN GRID, “245” PUSH-PULL POWER, ‘227"
HUM-FREE POWER DETECTOR AND 280" RECTI-
FIER AC TUBES. Phonograph pick-up connection. Local-
Distance switch. Built-in power section on steel shielded
chassis. Lighted one-dial tuning. Razor-edge selectivity;
super-dynamic cathedral tone quality; marvelous distance
getter. Solid one-year guarantee if you buy it for

/s

Reproducer.

nly

Valuespossible because you
deal direct with big factory

TRADE MARK REGITERED
CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS

You needn’t send us a cent! Amer-
ica’s big, old, reliable Radio Fac-
tory springs its 10th Anniversary
Surprisein high-grade, 1-year guar-
anteed setsat history’slowest prices!
With its latest

Don’t Confuse with CheapRadios

With Miraco’s rich, clear cathedral tone,
quiet operation, razor-sharp separation of

nearby stations, tremendous “kick” on

distant stations and latest improvements
-~you’'ll be the envy of many who pay
2or 3 times as much!

perfected Screen-
Grid, push-pull,

UseEr-AGeEnTs WANTED

that delighted thou-

; Exclusive Territory — users cut through
super-powered Demonsirator Supplied locals, get coast to

and hum-free AC
electric Miraco’s
—you are guar-

Spare or full time. No contract,
no experience required. Big
money! Send coupon now!

coast, with tone and
power of costly sets,
Miraco’s are cus-
tom-built of finest

anteed satisfac-
tion, values and savings unsur-
passed. Gzt Amazing Special Offer!

Atourrisk comparea Miracowith
highest priced radios, for 30 days
in your home. Surprise and enter-
tain your friends—get thesropinions.
Unless 10055 delighted, don’t buy! Your
decision is final—no argument!

Only marvelously fine radios, of latest
perfected type, at rock-bottom prices, can
back up such a guarantee. Send postal or
coupon for Amazing Spectal Factory Offerf

parts—product of
10 years’ successful experience. Approved
by Radio’s highest authorities.

Deal Direct with Big Factory

Miraco outfits reach you splendidly
packed, rigidly tested with everything in
%lace veady to plug in! No assembling!
ntertain yourself 30 days—then decide.
Liberal one-year guarantee on each set.
Play safe, save lots of money, insure
satisfaction—deal direct with Radio’s
old, reliable builders of fine sets—10th
successful year. SEND POSTAL OR
COUPON NOW for Amazing Offer!

MIDWEST RADIO CORP., 404-AS Miraco Bldg., Cincinnati, Ohio

NAME

BEAUTIFULLY IL‘!;UST

Pioneey Builders of Sets—10th Successful Year
404-AS Miraco Bldg., Cincinnati, Ohio

ADDRESS

wwWw americanradiohistorv com

Send for proof

sands of Miraco

Electric
Super AC-7

$395%

RATED LITERATURE, AMAZING SPECIAL FACTORY

FFER, TESTIMONY OF NEARBY USER
Al the proof you want—of our honesty, fairness, size, financial integrity, radio experienc®
and the performance of our sets—including Amazing Factory Offe

S -

—sent without obligation!

THIS COUPFPON
IS NOT
AN ORDER

EEEEEEEEEEEEEENEENENNNEENEEN
ree MIDWEST RADIO CORPORATION
@
a

- WITHOUT OBL1GATION, send latest literature, Amazing Special Free Trial Wholesale
Price Offer, testimony of nearby users, and all Proof. [J User [J Agent [J Dealer

AJ B OCheck here if interested in an EXCLUSIVE TERRITORY PROPOSITION
u
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Inventor

To Buy/

thing 1

A YEAR WITH ONE SINGLE BLADE

“T want to say that KRISS.KROSS Stropper is the hest
ever saw, C
tinnously ifor one year and nine months and have no idea
how much longer it will ln(s}."

365 Keen Shaves

I have bhecn using one blade con-

K. Stephenson, Okla.

Discovers Amazing

New Way to Shave!
~Without Buying Blades/

EEN velvety shaves forever and no more
blades to buy! That’s what the astonishing
invention of a St. Louis man offers the great

army of American shavers today !
KRISS-KROSS is destined to revolutionize all
existing traditions of shaving! Its performance is
so0 sensational that it seems hardly fair to call it
a stropper.  Rather it is a super-stropper or blade-
rejuvenator!  Almost literally it makes a new
blade out of an old one every day. No longer do
you find that your blades ‘“‘die’" after five or six
shaves, KRISS.KROSS “brings ‘em
to lite’ a surprising way, week aiter

But that’s not all. KRISS.KROSS embodies
still another fearure that has hitherto baffled
mechanical reproduction. Tt strops from heavy
to light. It's absolutely uncanny the way the
strokes start with strong pressure and grow
lighter and lighter until an adjustable. auto-
matic jig flies up and notifies you that your blade
is ready—ready with the keenest cutting-edge that
steel can take!

FitsAll Makes of Blades
KRISS-KROSS produces unbeliev-

week amd month after month and en-
dows them with a keenness that they
never vossessed when brand-new! Ac-
tally you can’ take a blade right out
of a fresh package and improve it as
much as WK in eleven seconds with
KRISS.KROXS! No wonder experts
prouounce it one of the greatest in-
ventions ever patented!

Mystery
Razor

FREE

able sharpness and prolongs the life
of any razor blade for months and even
years, Fits all hrands and makes ex-
cept Durham. Eliminates 839 of shav-
ing costs. No more “raking™ and
scraping with dull blades. No more
stinging and smarting that has to be
relieved with messy lotions and harsh
astringents. KRISS-KROSS solves

Magic Diagonal Stroke

Untii vou've seen KRISS.-KROSS. fitted its
sturdy nickeled .smoothness into the palm of your
hand and tesred its uncanny dexterity  yourself,
vou'll never know how amazing it really is! t
employs the famous diagonal stroke. same as a
master barber uses.  Never bLefore has anyone
caprured the secret of reproducing it automatic-
ally.  Eight “lucky leather grooves™ do the trick
in 11 seconds with a precision it takes a master
barber years to attamn.

yvour blade problem for all time and
gives vyou keen velvet-smooth shaves
forever!

Sensational Offer

And now for my surprising offer. To introduce
KRISS-KROSS, T am giving with it Free a new
kind of razor. Possesses remarkable features.
Instantly adjustable to any shaving position. A
flip of the finger makes it (1) T-shaped: (2)
straght (old style); () or diagonal (new way).
Gives a sliding instead of pulling stroke. Simply

AKRISS KROSS

KRISS-KROSS CORP’N
Dept. M-3104, 1418 Pendleton Ave.
St. Louis, Mo.

Canadian Address:
CANADIAN KRISS-KROSS CO.
39 Wellington Street East
Toronto 2, Canada

www americanradiohistorv com

zips right through the toughest crops of whiskers.
Made of rustless metal. Comes with 5 special-
process blades and is entirely unlike anything you
ever saw before!

Get Free Offer

Send for full information on these surprising
new inventions today. KRISS-KROSS products
are never sold in stores. You deal direct with me
or my authorized representative. Write for illus-
trated description and full details of {ree razor
offer. It’s even more remarkable than 1 can tell
you in this short space. Clip the coupon now.
Mail it today.

Agents $30.00 a Day

Make Dig money with KRISKR-KROSS. Giving
away FREE razors hoosts” your profits amazingly.
T King made $66 in one day. N. €. Paige made
$104 in 2 days!  Others average $350 and up to
3750 a month! Spare-time workers. Office and Fac-
tory men make $6-§12 extra a day showing KRISS-
KROSR 10 friends and fellow employes. 8. Kantala
made £174 extra just workinz ev-nings 3 weeks.
Get details at once. Check Dottor of coupon und
majl it teday!

[m————————— e ———

I KRISS-KROSS CORP'N. Dept. M-3104
1418 Pendleton Ave.. St. Louis, Mo.

)
|
Withent obligation, please send me illustrated I
descrintjon and full detatls of your =special intro- |
ductory offer on KRISRKROSS super-stropper and

FREE 3.way razer. I

AdATESS v v iiiieniiasiemreerrersnararsastanesanes I

TOWI it eieeeeearornnnnsumtnacssssossnaserannsns |

— Check here if interested in making money as I
atthorized KRISKR-KROXSK rebresentative.

|
|
|
| Name oo
1
|
|
!
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