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The Right Tube
in the Right Socket

There are now twenty distinet types of Cun-
ningham Radio Tubes each expressing the
correct balance in design and specification to
perform a definite function most efficiently in
your radio. Your dealer will tell you the cor-
rect type your radio is designed to use. Equip
throughout with Cunningham Radio Tubes.
By so doing you insure maximum perform-
ance in your radio.
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Twenty different types —all in the
Orange and Blue carton.

E. T. CUNNINGHAM, Inc.

NEW YORK CHICAGO SAN FRANCISCO
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Here is the Eveready

Layerbilt “B” Battery

No. 486, Eveready’s

longest-lasting provider
of Battery Power.

TURN your radio dial,
and presto! you turn your
home into a theater, a con-
cert hall, a lecture room, a
cabaret, a church, or what-
ever you will. Turn the dial
and your attentive ear does
the rest. That is all there is
to this magic of radio.

Or almost all. If a radio
set is to work at its very best,
attracting no attention to
itself, creating for you the
illusion that can be so con-
vincing, you must pay a
little attention to the kind
of power you give it. There
is but one direction, a
simple one — use Battery
Power. Only such power is

steady, uniform, silent. It is

‘radio set may put a hum
into the purest note of a

its presence by its noise is

full

Radio is better with Battery Power

No. 486, the remarkable
battery whose exclusive,
patented construction makes
it last longest. It offers you
the gift of convenience, a
gift that you will appreciate B
almost as much as you will .;
cherish the perfection of
reception that only Battery
Power makes possible. |

" NATIONAL CARBON CO., INC.
New York {18

% 8 San Francisco
Unit of Union Carbide and Carbon Corporation

called by scientists pure
Direct Current. Any other
kind of current in your

flute, a scratch into the song
of the greatest singer, a
rattle into the voice of any
orator.

Don’t tamper with tone.
Beware of interfering with
illusion. Power that reveals

\“\p. SN

" Tuesday night is Eveready Hour
" Night—Pacific Coast Stations— '
9 P. M., Pacific Standard Time 1
‘ KPO-KGO—San Francisco v
KFOA-KOMO-—Seattle
KFI-Los Angeles
KGW—Portland

like a magician’s assistant
who gives the trick away.
Use batteries—use the Ever-
eady Layerbilt “B’’ Battery

o f

Tell them that you saw it in RADIO 1

things you sho_uldn’t
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Forecast of Contents
for December Issue

The main features of the big December
issue of RADIO are several articles which
give the details for building new and improved
models of standard kit sets. These are fully
illustrated from photographs and line draw-
ings. The construction of any one of these
will provide pleasant pastime for winter eve-
nings and afford the owner many hours of
good long distance reception.

Alan Donaldson has designed a resonant
circuit for an r. f. amplifier, which in con-
nection with a Phasatrol, gives amplification
without oscillation on the higher wavelengths.
He describes its application to a six-tube set.

Francis Churchill has devised a capacity-
coupled r. f. receiver having two controls and
seven tubes for use with a loop aerial. Full
directions are given for its construction,

G. F. Lampkin discusses the old sybject. of
wave traps in a new manner. His treatment
is so complete, and yet withal so simple, that
it leaves no excuse for any reader’s suffering
from broadcast station interference,

The practical use of reactance and suscept-
ance curves is explained and illustrated by
Gilbert W. Cattell. He employs a minimum
of theory and a maximum of practice in his
article.

Thos. A. Marshall tells how short-wave re-
ception may be improved by care in gerial
design and construction.

James Millen describes a new development
in rectification of large currents at low volt-
ages by means of the cartridge rectifier. The
construction of this type is fully illustrated.

Samuel G. McMeen’s article on the con-
struction of a Thomson galvanometer, which
was unavoidably omitted from this issue, is
scheduled for December publication.

For the amateur operator Francis Churchill
describes an interesting short-wave receiver for
use on 20 and 40 meters and above, It may
also be used for short-wave broadcast recep-
tion as it is a good r. f. amplifier and regen-
erative detector.

A. Binneweg Jr. gives the results of his
successful experiments in transmitting on %
and 5 meters, _—

J. E. Smith presents some interesting notes
on radio prospecting, illustrated by many dia-
grams, e

Everett W. Thatcher concludes his article
on “Fishing for Radio Waves” by presenting
and interpreting the results of his experiments.

Harry R. Lubcke describes the equipment
which he is using for automatic radio control
through the medium of a standard receiver.

Next in B. F. McNamee’s series of radio
service articles is a complete exposition of the
subject of tube testing.

— —

The Christmas spirit is carried by Earle
Ennis’ bit of fiction—*“The Kid was Steady.”
It is dedicated to Mickey Doran—to all the
Mickey Dorans wherever found—the men of
key and tuner, who sit through the long
watches, with the lives of sleeping men and
women in their -hands, and never fail in their
trust, —the unsung- stickers who cling like
burrs to their traditions.

—



All Electric
or Battery Operation

AGAIN Marwood is a year ahead—with the Radio sensa-
tion of 1928—at a low price that smashes Radio profiteer-
ing. Here’s the sensation they’re all talking about—the
marvelous 8 Tube. Single Control Marwood for BATTERY
or ALL ELECTRIC operation. Direct from the factory
for only $69.00 retail price—a price far below that of
smaller, less powerful Radios. Big discount to Agents
from this price. You can’t beat this wonderful new Mar-
wood and you can’t touch this low price. Why pay more
for less quality? To prove that Marwood can’t be beat we
let you use it on 30 Days Free Trial in your own home.
Test it in every way. Compare it with any Radio for
tone, quality, volume, distance, selectivity, beauty. If
you don’t say that it is a wonder, return it to us. We
take the risk.

New Exclusive Features

Do you want coast to coast with volume enough to fill a
theatre? Do you want amazing distance that only super-
power Radios like the Marwood 8 can get? Do you want
ultra-selectivity to cut out interference? Then you must
test this Marwood on "30 Days Free Trial. An amazing
gurprise awaits you. A flip of your finger makes it ultra-
selective—or broad—just as you want it. Every Marwood
is perfectly BALANCED—a real laboratory job. Its
simple one drum control gets-ALL the stations on the
‘wave band with ease. A beautiful, guaranteed, super-
efficient Radio in handsome walnut cabinets and
consoles. A radio really worth double our low price.

Buy From Factory - Save 14

Why pay profits te several middlemen? A Marwood
in any retail store would cost practically three times
our low direct-from-the-factory price. Our policy is
highest quality plus small profit and enormous sales.
You get the benefit. Marwood is a pioneer, respon-
sible Radio, with a good reputation to guard. We
insist on the best—and we charge the least. If you
want next year’s improvements NOW—you must get
a Marwood—the Radic that’s a year ahead.

AGENTS -

Make Big

Get Our Discounts
Before You Buy A Radio

Don’t buy any Radio ’till you get our big dis-
counts and catalog. Save half and get a Radio
that IS a Radio. Try any Marwood on 30 Days
Free Trial at our risk. Tune in coast to coast
on loud speaker with enormous volume, clear
as a bell. Let your wife and children operate
it. Compare it with any Radio regardless of
price. I.f you don’t get the surprise of your life,
return it. We take the risk. Don’t let Marwood
low prices lead you to believe Marwood is not
the highest quality. We have smashed Radio
prices. You save half.

6& Tubes—1 Control

This is the Marwood 6 Tube, 1 Control for
BATTERY or ALL ELECTRIC operation. Gets
coast to coast on loud speaker with great vol-
ume. Ox_nly $47 retail. Big discounts te Agents.
Comes in handsome walnut cabinets and con-
soles. This low price cannot be equalled by any
other high grade 6 tube Radio. Has the volume
of any 7 tube set. If you want a 6 tube Radio
you can’t beat a Marwood and you can’t touch
our low price.

‘Big Discount to A¢ents

From this Price

Has Complete A-B PowerUnit

A REAL ALL ELECTRIC Radio with one
of the best A-B power units on the market
—no batteries needed~—at the world’s low-
est price. This Marwood can’t be excelled
at ANY price. If you have electricity in
your home, just plug into the light socket
and forget batteries. No more battery
trouble and expense. Costs less than 2¢ a -
day to operate. Always have 100% volume.
ALL ELECTRIC Radios are high priced
because they are new. We cut profit to the
bone and offer a $250.00 outfit for $98.00
retail price. Big discount to Agents. Don’t
buy any Radio °tili you get details of this

sensational new ALL ELECTRIC Marwood.

Spare-Time Money

Get your own Radio at wholesale price.
It’s easy to get orders for the Marwood
from your friends and neighbors. Folks buy
quick when they compare Marwood quality
and low prices. We want local agents and
dealers in each territory to handle the enor-
mous business created by our national ad-
vertising. Make $100 a week or more in
spare time demonstrating at home. No ex-
perience or capital needed. We show you
how. This is the biggest season in Radio
history. Everyhody wants a Radio. Get in
now. Rush coupon for 30 Days Free Trial,
beautiful Catalog, Agents’ Confidential
Prices and Agents’ New Plan.

MARWOOD RADIO CORP.

5315 Ravenswoed Avenue
Dept. B-1 Chicago, Ill.

Tell them that you saw it in RADIO
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Retail Price
Big Discount to
Agents from this

Price.

Marwood Radio Corporation

.
5315 Ravenswood Ave., Dept. B-1, Chicago, Ill.
Send Agents’ Confidential Prices, 30 Days Free
Trial, New Catalog and Agents’ New Money !
Making Plan. No obligations on my part. 3
IV GMC et e e enent e e e e . !

]
St.or RF.D.. S S — ]
City. _ State i
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Panels for Magnaformer
and Other Kits

FORMICA is supplying handsomely decorated and drilled front
and sub panels for the Magnaformer Circuit; also Tyrman
front and sub panels, H. F. L. new hook-up, Karas new hook-up,
World’s Record Ten, Camfield Nine and Camfield Seven.

Other kits for which Formica panels are available are Madison-
Moore, Melo-Heald, Victoreen, St. James and Infradyne.

These panels enable the home constructor to build a set equal in
appearance and efficiency to the best manufactured receivers.

Sold by leading dealers and jobbers everywhere
The FORMICA INSULATION COMPANY

4616 Spring Grove Avenue

Any parts-dealer
or jobber can get
Formica panels for you

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

Cincinnati, Ohio

Formica has a

Complete Service on
Insulating Parts for the
Radio Manufacturer.

ANOTHER story on the Mag-
naformer 9-8 circuit by Gerald
Best in the December issue of
“RADIO.” You should sub-
scribe now to insure yourself
against missing a single issue of
“RADIO.” Get it for the next

. That’s a considerable saving.
Use the coupon—attach a dol-
lar bill, money order, check or

page.

“RADIO”
Pacific Building
‘San Francisce, Calif.

Here is $1.00 for which you will send
me the next 6 issues of “RADIO”
starting with the December issue.

6 months for only one dollar. $3

stamps to it and get it on the 34
way now—before you turn this

AEROVOX CONDENSERS
are exclusively specified for the

Magnaformer
9-8 Circuit

Eternal Life

‘ We'cannot guarantee sternal life, but we

do guarantee the AEROVOX FILTER

¥R CONDENSERwhen properlyused toout.
Jast all.-the other equipment used in
- _conjunction with it. S

 WHY7.

o Beédu.s‘!f—:- .
each section of a block is

~individually 'sealed and impregnated”
against. moisture absorptioni; - s
. the safety factor used in R
“manufacture, testing and rating will per-
mitindefinite continuous operation atthe.
“rated working voltage without injury. Jead

Forall elimina_fox’-i :

) - «q;[,."_@ Better” X
“\' 70 Washington St., Brooklyn, N. Y.

Sockets
and Brackets

are specified for the

Magnaformer
9-8 Circuit

Spring Supported
Shock Absorbing

USED the world over by set
builders who know and
want the best.

Stop tube noises. Anti-micro-
phonic. The greatest.contribu-
tion to the non-moisy operation
of the set.

Tube‘“floats™ on finely tempered
springs. One-piece terminal to
tube connection. Knurled nuts
for binding post connections or
handy lugs for soldering.

The choice for practically every
prominent circuit for several
years. Among the most recent
hook-ups for which it has been -
specified are:

Magnaformer 9-8

Camfield Super-Selective 9
Lynch Suppressor Circuit
H.F.L. Nine-in-Line
World’s Record Super 10
Strobodyne 8

Melo Heald Fourteen
St..James Super

Two-Dial Equamatic

Benjamin Shelf Bracket

An aid to simplification in set
construction. Support sub-panel,
with room underneath for acces-
sories and wiring. Plain and
adjustable,

v Made by .
L 0] Benjamin Electric Mfg.Co
N 120-128'S. Sangamon St., Chicago

247 W. 17th St.
New York San F

Mfg. Co. of Canada, Ltd., Toronto, Ontario.

A ;
NN

Atall Radio Jobbers and Dealers %%

448 Bryant St,
rancisco

Manufactured‘ in Canada by the Benjamin Electric



exclusively s])ecz'ﬁed

9-8 Circuit

That is your ideal, your goal in radio—
Al . : ORI

true musical reception! Ferrantt audio

frequency transformers will give it to

fully, giving it the exact fome of the
original. Even the elusive deep bass
and quavering treble notes are caught

volume, too, and yet the amplified
sound is always rich, mellow.

Whether you build your set from com-
ponent parts or buy your set complete,
make sure that Ferranti transformers
are included in it. The part that they
play in quality reception is so large, so
important, that it is wise to use them
if you want results.

4 FERRANTI A.F. 4
g TRANSFORMERS

for the Magnaformer
lusical

you, for they amplify every note faith-

and rendered exactly as they are—a
transformer can do no more. Plenty of

... whether you build or buy your set!

Audio Frequency Transformer
TYPE AF-3 $12.00
A new and better standard for 1928 in audio fre-
quency amplification. Confidently recommended
to all who wish the best in rich tone quality over
the entire broadcast range.

Ratio.... 3 to 1 Dimensions 214" x 3" x 334"
Weight . . 11b 14 oz

Audio Frequency Transformer
TYPE AF-4 $8.50 .
A Transformer giving exceptionally uniform am-
plification at a moderate price. All types tested to
1000 volts between windings and between wind-
ings and ground.

Ratio.... 34 to 1 Dimensions 214" x 3" x 314"
Weight . .. 11b. 8oz

Output Transformer
TYPE OP-1, $10.00

The finishing touch of the modern radio set. Will
purify and improve the tone of your speaker. Pre-
vents possibleaccidents fromshockandburnoutsby
eliminatingD. C.and high plate voltage at speaker.

Ratio..... 1tol Dimehsions 234" x 3" x 334"
Weight . . 2 Ibs. 10 oz.

FERRANTI Lid.

FERRANTI I ncorporated

130 West 42nd Street, New York, N.Y:

FERRANTI ELECTRIC Ltd,

Hollinwood, England Toronto, Ontario, Canada
o, A g o N~ e e Y %Y = =
== \x,,—\:\:,m;s,\,k,x:\:\f} ),,,,,,» ’\S,\:\‘:.\ AN,
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Want More Money?
You Can Increase Your Earning Power
by Learning More About Radio

If you’re making a penny less
than $50 a week, you're not getting
what you ought to get out of Radio.

Thoroughly - trained men — men
whose knowledge of Radio is com-
pletely rounded out on every point—
earn all the way up to $250 a week.

Radio is a new industry with
plenty of fine positions unfilled. There
are countless opportunities in Radio
for a man to earn a splendid salary.
But these are not opportunities as
far as you are concerned, unless
you’re fully qualified for them.

The only way to qualify is through
knowledge — training — practical,
complete training, that fits you to
get and to hold a better position in
the Radio field.

See If
This Free Book Can Do
You Any Good

I publish a 64-page book, printed
in two colors and filled with facts
and photos relative to Radio and its
opportunities.

I don’t say this book will help you,
but it does help such a large per-
centage of those who read it that I
can afford to send it to all who ask
for it — free. You may get only a
single idea out of this book that will
be of any value to you. Or every line
of it may give you a message.

Oldest and Largest
Radio Home-Study
School In the World

A message to men now
in the Radio business.
And another to men who
would like to be in.

I have helped all sorts of men to
advance themselves in Radio.

Lots of them, men who knew
absolutely nothing about Radio
when they first wrote me. Some
who didn’t know the difference be-
lween an ampere and a battle-axe.

Others, graduate electrical engi-
neers who wanted special work in
Radio. Licensed sea operators who
were way behind on the “BCL
stuff.” “Hams” by the score.

Last but not least, the service and
repairman or salesman who wanted to
advance or go into the Radio Business
on his own. And the man already in on
his own, who wanted to look forward
to a¢ more solid and permanent Radio
future.

My Free Book—see coupon below—
tells about my helpful methods, and
cites the experiences of a hundred men
—giving photos and addresses. '

At any rate, fill in the coupon
below and look it over. It costs
you nothing but a two-cent
stamp, and you place yourself
under no obligation. I won’t even
send a salesman to call on you.

J. E. Smith, President

NATIONAL RADIO INSTITUTE

Washington, D. C.

And there’s always a chance that
that two-cent stamp may make quite
a difference in your future.

What My Radio
Training Is

Under my practical system, a man
can study at home in his spare min-
utes, and get a thorough, clear, prac-
tical and expert knowledge of Radio
in from 4 to 12 months. The time
required depends on his previous
knowledge, his ability, and the time
he can spare for study. He keeps
right on with the job he has —no

necessity for his leaving home or

living on expense.

Then as soon as he’s ready for a
better position I’ll help him to get it
and to make a success of his work.

This proposition is open to any-
body who is not satisfied with his
job, his prospects, or his Radio

-knowledge. Regardless of how much

you know already (or if you don’t
know the first thing about Radio
technically) I’ll fit my methods to
suit your needs.

If you want to enter into any cor-
respondence about your own situa-
tion, anything you write will come
directly, to me and will be held
strictly confidential.

Tear the coupon off now before
you turn the page, and mail it to-
day.

Originators of
Radio Home-Study

Training

---H----------u---m--lll----uu--mn------i-ﬂ'---

J. E. SMITH, President,

National Radio Institute,
Dept. GB-55, Washington, D. C.

Please send me your free book about the bigger opportunities awaiting the thor-

oughly trained Radio ma

e e et e mee e eaiasacesadnecemrmaccnnennnnbaea

n. At present I (am) (am not) in the Radio business.

.....................................
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1 Radio
H Cabinet

and

some, massive, pure
Period design conso-

P
Only $1.00 with coupon —£ V4=
below brings this hand- V?g.« 3

of home fur- §
nishings sent
with or with-
out crder.
See coupon.

lette radio cabinet,
with bench to match, to

down

Free Trial!

your home on 30 days

Just the thing you need to
give your radio the appear-

0 55 0 S W 5 D O N D O
§ Straus & Schram,

@ Enclosed find $1. Ship Walnut Finish Radio Cabinet and Bench.

I am to have 30 days free trial. If I keep the cabinet and bench

ance of a costly set and to ] I will pay you $1.50 monthhy. If not satisfied, I am to return
yo

them at your expense an u are to refund my money and

0 75 o -
Chicago

B IS 2 1N I 5 G N O
Dept. k3488

beautify the room with a any freight or express charges I paid,

RN e

touch of elegance. . Ample space inside of cabinet for all batteries, chargers 8§ Radio Cabinet and Bench No. "
and eliminators. Keep all unsightly acceefsories out of sight in this splendid @ netand Bench No. B1824, 314.95
piece of furniture. Made of well seasoned, selected hardwood in Handsome 8§
Walnut Finish. Two large, French style swinging dpors at front with orna- 8
mental brass knobs, Front panels of doors in carved panel effects and legs s
of both cabinet and bench are neatly turned. Edge of top neatly bevelled. §&
Cabinet has lower. cross brace to insure rigidity. Top 1s 33% x 18 inches, Street, R.F.D
height inside 11%; inches. Fuil height 33 inches. "Bench is 18 inches high. or Boz No.......
$¥ 50 - - tAiftelr 32 dayi
! rial if no @
I— a M““t satisfied, send Send Shipping
Cabinet and Point .

bench back at our expense and we’ll refund your $1.00 plus Coupon
allltrg?ggortationhcthﬁrges you p_a\dld. Or ke%rééhem and pfay N ¢
only $1.50 a month till you've paid our smas cut price for w r
this sale —only $14.95. Our credit price beats cash prices 0 L g Post Office State
anywhere. Order by No. B182A. Shpg. wgt. about 70 Ibs. = _
Straus & Schram =% Chicago i sz oo oo

' et A8’ R3488 e ! If you want only our free catalog of home furnishings, mark X here [}
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Radio Engineers
and Technical Edi-
tors accept Quali-
Tone Loops as the
ultimate in effect-
ing highest effi-
ciency in radio
reception.

A

ATV

A

Convince yourself
of Quali- Tone’s
superiority by
comparing it with
any other loop
made.

s

S

A

Allow your set to
do full justice to
itself by using a
Quali-Tone Loop.

-

0

y

P

| S
|| Holds Two [?]
" World Y
Records (i3
for DX [d
Reception X

NN

UNEXCELLED FOR
DISTANCE- SELECTIVITY - TONE

The electrical characteristics of Quali-
Tone Loops meet the demand of present
day successful loop antenna receivers
—resulting in Quali-Tone Loops being
highly endorsed and specified as stand-
ard equipment with the better circuits.

The De Luxe .._._.................. $12.50

A

A

IEEES

w

A

Jobbers Dealers

The Quali-Tone Loop is not an experi-
ment, For two years it has been the
fastest selling loop on the market—due
entirely to its exceptional merit and the
improved results it guarantees. Order
today or write for circulars.

.DURC METAL PRODUCTS CO.
2653 N, Kildare Avenue, Chicago

Jm,‘

SN

Magnaformer

Receivers
Serviced and
B_alanced

ﬂ ‘ To get the most out of the
PN powerful Magnaformer re-
0l ceiver let us accurately
( J balance and peak the trans-
2> formers and match the

‘} entire set for you. Ship
9y thé parts to us or let us
purchase them for you.
4 The Magnaformer will give
S remarkable results. Take
precautions to have every-
thing matched for 100%
results. We will do the
matching for you for only
$2.50 if the transformers
are sent to us.

435 Pacific Building
San Francisco California &%
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Set M mjzfactwem~E dorsed

by Foremost Enginecrs\- Are

Sold by*Repume&De{ers!
§ %

URHA:;VI Resistors and Powcr': ms

have won their position of leader-

ship because they have never fajled 'to

deserve the recognition of radio lcadcis

who appreciate flawless accuracy ani
utmost dependabilicy.

Efzer sincé their first appearance;
year§ ago, manufacturers, engineers,
professional builders and radio fans
havg adopted Durhams in »Stcady pro- |
gression. Today Durhams age in use
whc?cvcr fine results are a foremos
conégdcr_ation. I

provewhy they are the accepted leadefs
in their field. : ;

Durham standard resistors are made
in ranges from 500 ohms to 10
megohms. Durkam Powerohms for
“B” Eliminators and Amplifier cir-
cuits are made in 2.5 watt and S
wait sizes in ranges from 500
to 100,000 okms.

7 ++International Resistance Company
Dept. M, 214 So. 20th St., Phila.
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Automatic
Power Control
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{8 ELIFINATOR . TRICKLY CHARGIR] ~
1 f,o «
{ O 0

' B

CHARGIR|
v ol
i B
2
D
Here is a great radio convenience
that makes a power operated re-
ceiver of your set. It coqtrqls the
switching of both B ehmmz}tor
and trickle charger in corpbgna-
tion or switches either elimina-

tor or charger separately when
either is installed alone,

No. 444—Series Type. With the
exclusively Yaxley feature that
keeps the voltage drop less than
two - tenths (2 -10) volts when
used with sets having a current
draw equivalent to four 199 type
tubes up to eleven 201 type

tubes __. . $5.00

Yaxley Approved Radio

Products
are specified in most of the leading
circuits. Among others of recent
design are:
Magnaformer
Constant Gain Receiver
Camfield Super Selective 10
Melo-Heald
Infradyne Socket Power

At your dealers. If he cannot
supply you send his name
with your order to

Direct Representatives

HENGER-SELTZER CO.

711 E. 14th St. Los Angeles
377 Bl.'annan St. San Francisco

DON H. BURCHAM
1553 E. Everett St. Portland

Keep a Record of Your

Magnaformer Log

The publishers of “RADIO” have a
complete station Log Book ready
for you. It gives all station listings
—spaces for logging all stations
received—kilocycle and wave bands,
locations of stations and 82 pages
of valuable data. It’s yours for only
25 cents,postpaid. Stamps accepted.

RADIO, Pacific Bldg., San Francisco

e e K

Magnaformer 9-8

Complete kits in stock
No substitutions

LC-28 Kits ..o $90.50
LC-27 Kits ... 85.20
Dealers and Professional Set Builders
write for discounts
Sets wired to order at nominal charges
Transportation charges prepaid on
retail sales when full remittance
is received with order.

RADIO SERVICE CO.
P. 0. Box 144 Knoxville, Iowa

: WSS
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N Readily changeable, white cardboard indicator strips.
Supplied for clock-wise or counter-clock-wise reading.’

ey

==

No back lash. Fine-tooth gear driven by spiral-cut
L pinion.

s Station Settings spread over 15 inches of space.

L

\—{}

3 Space provided for call letters,

Heavy brass bracket supports condenser; rigid con-
struction.

2 Large, easily read figures.

. Round hole for escutcheon plate; no special tools
necessary.

r©<l

N P

14 c Attractive bronze escutcheon plate.

b=

=

~8 Vernier control; Special shaft cannot bind in bushing.

o

410 Right or left hand control.

=]

Exclusively specified in the

REMLER‘Drum DIAL. Magnaformer 9.8 Circuit

—and many others—

1 360° rotation of shaft and reduction drive give vemie ]
control. [

- =g
Proper placing of insulating material minimizes resistance |
to radio frequency currents.

2

L=

Complete insulation of plates from dial and dial shaft and|
3 provision for grounding dial and shaft give absolute free- t~—
dom from body capacity effects.

Plates carefully aligned by hand and soldered rigidly 1;]
position at three points. i

ﬂ
Balanced Twin-Rotor construction gives utmost smooth-
ness of operation. i

5

Shape of plates permits attainment of very low minimum
capacity and wide tuning range. :

REMLER Gang CON-

DENSERS—both 2-in- = ¢
line and 3-in-line—in- _Him¢
corporate all the advan- “§ :
tages of the T'win-Rotor
Condenser. No common
rotor. Balancing con-

DIVISION OF

GRAY & DANIELSON MANUFACTURING CO.

260 FIrsT ST.,, SAN FRANCISCO
CHICAGO NEW YORK

densers provided. EASTERN WAREHOUSE, ELKHART, INDIANA

NINE YEARS & RADIO EXPERIENCE |

Tell them that you saw it in RADIO




[ Dhe BIGGEST Offer
EVER MADE

A RRANGEMENTS have been completed
between the publishers of “RADIO” and
the publishers of “Citizens Radio Call
Book” whereby you can now get both of
these magazines for exactly the price of
one.

JFveEry phase of radio is covered in these
two leading radio publications — reading
material on everything known in radio —
“Citizens Radio Call Book” contains a
wealth of live radio information, with the
most complete up-to-date list of all broad-
casting stations, showing schedules, wave
lengths, etc., 150 pictures of radio celeb-
rities, and helpful hints for operation and
maintenance of receivers. Complete con-
struction articles on all popular circuits
and on receivers of unusual merit.

“(Crrizens Rapro Carr Book” is entering
its seventh successful year.

““Rap10” is one of the oldest radio
magazines published and is noted for its
well edited, practical and authentic arti-
cles devoted to the interests of the radio
fan, radio constructor, experimenter and
amateur. “RADIO” has been published
for eleven years.

by using~

? | A=t this coupon

a’l’d Citizen's

. S
@G@@ﬂ 16 copies ayear
less than16£ a copy -

Effective Immediately

T'=E new November copy of the “Citizens Radio Call
Book” and the December issue of “RADIO” will be
mailed to you November 21st, provided you fill out and
send in the coupon with $2.50 before this date. Don’t
fail to send your subséription early so that it can start
with the next issue.

“Rap1o” is published monthly and will be sent to
you for twelve months. “Citizens Radio Call Book” is
published four times a year — September, November,
January and March. All four issues are included in this
joint money-saving subscription offer.

I¥ you are a present subscriber to “RADIO” or “Citizens
Radio Call Book” you can still take advantage of this

cut rate price. We will extend your subscription for
one year. '

I* you bought both of these magazines from a news
dealer, you would pay $5.00 a year. Save $2.50—exactly
half—by subscribing now to BOTH magazines for the
price of one. The regular yearly subscription price on
“RADIO” is $2.50 and “Citizens Radio Call Book”
$2.00. You even save $2.00 on the regular subscription
price.

WE advise you to fill in the coupon now and send jm-
mediately.

“RADIO”
PACIFIC BUILDING
SAN FRANCISCO, CAL.

Here is my $2.50 for the combination subscription
to “RADIO” and “Citizens Radio Call Book” for one

full year as advertised in your November issue

e e E et e Saen ans B e T Rt = P L P TV SO Lo

e T WEEER S N e e | |
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A combination of a beau-
tiful ship model and a
loud speaker that is easily
worth $100. You can
build it yourself in a few
spare hours with no other
tool than a small tack
hammer. ' '

Size: 26 inches high; 12
inches wide; 27 inches
long (overall). The La
Pinta, a reproduction of
one of the famous Fif-
teenth Century ships.

The famous Melody Ship which has met with instant approval everywhere it has been
shown and played can now be purchased in knock down form at the startingly
low price of $12.50. This remarkable speaker combines

PERFECT TONE -- PLENT!

No doubt you have often admired ship models and
yearned to possess one but could not do so because the
price was. too high. Now it is possible to own a beautiful
ship model and loudspeaker combined at a small cost. Let
the WORLD’S LARGEST BUILDERS OF SHIP MODELS
AND SHIP MODEL LOUD SPEAKERS supply you with
all the necessary parts, cut to fit and ready to assemble
from which you can build a beautiful model of the historic
Mayflower, the Santa Maria or the La Pinta in a few
hours. To all outward appearances the completed model is
a beautiful ship model but upon closer observation a loud-
speaker can be seen cleverly incorporated into the mainsail.

The loud speaker unit is of the Electro Magnet type.
Power amplification is not needed to force the low tones
through. They come through with perfect ease and do
not interfere with the high notes, giving faithful repro-
duction at all frequencies. The mainmast, upon which the
unit is securely fastened is seated two inches deep in a
three and a half pound solid wood hull, making it im-
possible for counter vibrations to affect the perfect repro-
duction of the Melody Sail. The driving pin is attached
to our super-vibrating, especially prepared, Melody Sail.

The installation of the Melody Sail does not change the

appearance of the model in any way. Melody ships come
in three beautiful models, the Mayflower, the Santa Maria
and the La Pinta, with parts cut to fit and ready to
assemble. No tool needed but a small hammer.

You need not know anything about ship building or
carpenter work in order to build one of these ships. No
special knowledge of ship model building is necessary
either. We will supply all the parts from the hull down
to the smallest piece of rigging, all cut to fit and ready to

MINIATURE SHIP MODELS, Inc.
3818-20-22-24 Baring St., Philadelphia, Pa.

Canadian Branch: 1485 Bleury St., Montreal, Canada

Canadian Prices Slightly Higher. Send all Canadian Orders
to Canadian Office.

assemble  You cannot go wrong. Diagrams and plans
of parts that are included with each kit tell exactly what
to do with each part.

These plans show you step by step just how the model
is constructed. Everything is made so simple that even a
small child can build a beautiful model.

All you need is a small hammer to tap the parts into
place. Here is a part of the ins‘ructions copied word for
word from the diagram and instruction sheet that goes
with the kits. “Take part No. 57 place it in front end of
part No. 56 and tap lightly with a hammer. Next take
part No. 58 and place it up against No. 57 and tap it
with a hammer to bring it into place.”

Easy! Nothing simpler. The instructions are like that
from beginning to end. Do this and that and before you
realize it a beautiful ship model has grown before your
eyes. '

Write for our free beautifully illustrated catalog which
contains photographs of all our models together with
complete details and price of each. We will send this
catalog without obligation to you. Fill in the coupon below
and we will act upon it immediately.

If, after assembling the model according to our In-
structions you do not think it worth many times the
purchase price, return it to us in good condition and we
will gladly refund your money.

“-qmm-----ﬁwnmmm--:v-:-m---

: MINIATURE SHIP MODELS, Inc., DEPT. 14
3818-20-22-24 Baring St., Phila.,, Pa.
¥ Please send me complete parts, cut to fit and ready to assemble
I for the Melody Ship........ emnmeemmeetbeas e ens eanen for which
1 I agree to pay postman $12.50, Dlus postage.
(] PLEASE PRINT NAME AND ADDRESS PLAINLY.
§ Name i RE, T s i
L Street of R. F. Do neenias —
[ o1 SR U e
: State

Tell them that you saw it in RADIO
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Shielded

Audio So
Transformer cket

For All Popular
Condensers

“Selective without critical operation.
(We can separate WTAM, a power-
ful station here, from Shreveport, La.
KWKH, 5.3 meters away on one side,
and WCCO, 5.4 meters away on the
other side, clean and absolutely.)

“Is as certain a distance getter as
any set we ever built. (We got KFI
within 30 minutes after building our

Radios Most Powerful Coast-to-Coast Receiver -

One of America’s Foremost Radio Laboratories
Says this of the ‘“TYRMAN TEN"

first Tyrman, on next to the hottest
morning of this summer.)

“It has the most beautiful tone of
any set we ever built. Practically free
from any ‘under’ noises.

“It is the most beautifully engineered
inside, and the best looking outside
of any receiver we ever built.

“IL has absolutely no harmonics, is a real ONE SPOT. Is easy to build.

Seems to absorb a large part of the so-called static—we have used it during
weather when even a loop set could not be operated because of static, and

loop or antenna operated.”

2 ounces of interesting Radio Literature
FREE to Set Builders.

MAIL THIS COUPON TODAY

it was more above the noise level than any circuit we ever built, either

TYRMAN ELECTRIC CORP.
141-143 W. Austin Avenue
Chicago, Illinois

interesting Radio Literature.
of course, is FREE.

Kindly send me your 2 ounces of B
This,

Manaformer Eclusively
Specifies FROST-RADIO

In the powerful and popular Magnaformer Circuit Frost-Radio De Luxe

.Parts are EXCLUSIVELY SPECIFIED. They help to make the Mag-
naformer the wonderfully successful receiver that it is.

Not only are Frost Parts
used in the Magnaformer,
“The Commander-in-Chief
of the Air,” but these

FrosT-Rabpio
Used In the Popular

The new Frost De Luxe
Parts are made to a
standard higher than ever
before achieved in radio.

New York

well known parts are to
be found in such other
well known sets as Cam-
field Super-Selective 9,
Bodine A-C 6, Melo-Heald
14, Infradyne, etc. The

‘reason for their selection

was FROST QUALITY.

MAGNAFORMER

No. 1810 De Luxe 10-ohm
Rheostat

No. S-1810 De Luxe 10-ohm
Rheostat with switch

No. 1830 De Luxe 30-ohm
Rheostat

No. 1824 De Luxe 400-ohm
Potentiometer

No. 253 Cord Tip Jacks

HERBERT H. FROST, INC.

Main Office and Factory:

ELKHART, IND.

/ VALOEN L, R,
\\‘:.\':,\\‘,\‘:.\.ﬂ\‘,\‘:\:.\\"\_

Tell them that you saw it. in RADIO

Chicago

They have a finish that
makes any set look bet-
ter, and a quality that
makes it work better. Be
sure to insist on Frost-
Radio. Order these parts
from your dealer by name.
He can supply you
promptly from stock.

R —" o> O N L, L
SLocEocFoc ot o oo o coatiod]




CW/terz the ball
ves round the

Several different names have been
used for the fine tuning adjustments
on radio sets. It is well nigh im-
possible to build a
set in the factory
s0 that the three or
more tuned circuits
will always be ad-
justed exactly to
far away or weak signals. So the
Acuminators were developed as sec-
ondary adjusters. For nearby or
powerful stations they are never
needed. The name “Acuminator” was
coined from the word “acumen.”

With all ordinary local broadcasting
which is reasonably strong, the ad-
justment of the circuits with the
master selector is plenty close enough.
Full volume is easily obtained. But
for the very weak and distant signals
and in order to get the highest pos-
sible degree of amplification, to bring
them up to maximum volume, it is
necessary that the circuits be tuned
very exactly. The Acuminators pro-
vide for this. They are very fine
tuning adjustments on the first and
second tuned circuits and permit the
user to tune these two circuits ex-
actly to the same signal to which the
third circuit has been adjusted by the
master selector. The first two cir-
cuits, will, of course, be very nearly
right but with the Acuminators they
can be made exactly right.

The effect of the ‘Acuminators is a
good deal like using a telescope. They
bring the weak, distant signals closer
like far away scenes are brought into
the foreground. The Acuminators
are an additional refinement provided
on Crosley receivers in order that the
user may get the maximum possible
results.

6 TUBE RECEIVER de /uxe

is the national radio hit at 23

The “All American” radio of 1928! With license to par-
ticipate in the enormous radio resources of The Radio
Corporation of America, The General Electric Co., The
Westinghouse Co., The American Telephone and Telegraph
Co., and The Hazeltine and The Latour Corporations, the
Crosley Bandbox of 1928 is an “eleven” of super-efficient
features and amazing co-ordinated performance. In it
are incorporated:

1—The best idea of balancing.
2—The best ideas of shielding.
3—The best ideas of sharp tuning.
4—The best idea of controlling volume.
5-——The best idea of station selection.
6—The best idea of finish and color.
7—The best idea of power tube use.
8—The best idea of console installation.
9-—The best idea of power supply connections
by enclosing all leads in a cable.
10—The best idea of AC tube operation.

11—The best idea of converting AC current to
necessary radio DC.

Operation of the Bandbox receiver from house current is possible with
the AC model at $65, which uses the new amazing R.C.A. AC tubes.
Power converter costs $60 more.

These new Bandbox receivers are now on display at over 16,000 Author-
ized Crosley dealers. Their faultless reception of the many wonderful
events constantly on the air is proving such a startling demonstration
that a national enthusiasm sweeps the country in the natural exclama-
tion—*You’re ‘there’ with a Crosley!” Write Dept. 19 for descriptive
literature. oo

Cincinnati, Okio

Tell them that you saw it in RADIO
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" JHIS new Crosley Bandbox

THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., Pres.
Prices slightly higher west of the Rocky Mis.

Crosley is licensed -only for
Radio Amateur, Experimental and
Broadcast Reception

$35 APPROVED 1
CONSOLES

Selected by Powel Crosley Jr.
as ideal, acoustically and me-
chanically for the installation
of the Crosley ‘“Bandbox.”
Genuine Musicone built in.
Crosley dealers secure them
from their jobbers through

H. T. ROBERTS CO.
1340 S. Michigan Ave.,
Chicago, Il1.
Sales Agents for Approved
Console Factories
Showers Brothers Company
The Wolf Mfg. Industries

IMPROVED
MUSICONES

Musicones improve the
reception of any radio
set. They are perfect
affinities in beauty and
reproductive eflective-
ness for Crosley Radios.
A tilt-table model with
brown mahogany finish
stands 36 inches high,
$27.50—16-inch Super-
Musicone as pictured
aebove with “Bandbox,”
$12.75—12-inck Ultra-
Musicone, $9.75.




The East Hears
California. KFI from

Pennsylvania.

Try and duplicate Mr. Grandin’s performance
for Coast-to-Coast reception in August on other

sets.  Look at his testimonial—above,

He re-

marks about the unusual volume received from
the DX stations. That’s the beauty of operat-
ing an Infradyne. When you get the DX sta-
tions they come in with a powerful wallop.

The illustration above gives you the
picture of the assembled Infradyne on
its heavy steel chassis. The wiring is
below the chassis. The set is a beauty
in appearance. Lacquered copper con-
trasted with the dull black finish of

90% of the Wiring in Plé.ce

We connect the battery wires to the various units. All switches, transformers

Completely Assembled forYou

the’ chassis and audio unit. Our In-
fradynesare shipped complete with two
SM audio transformers, Jewell volt-
meter and battery cable. A fifteen min-
ute job to put the set into operation.

b

voltmeters and control panel connections are securely soldered in place. Here
you save hours and hours of labor. All of the delicate assembly work is com-
pleted before the receiver is shipped. Drum dials are in place. The drum dial
illuminating lights are secured to the dials and the wires are in place.

Unequaled
All

ecords

Exceeding the fondest expectations of owners,
the new 1928 Model DX Infradyne smashes
right through the heavy summer static and
noise level—brings in stations from Coast to
Coast with loudspeaker volume and breaks
all Infradyne records of a year ago for excep-
tional performance. Here is conclusive proof
from the East and West that the Infradyne is
destined to lead the 1927-1928 field. Two
testimonials are shown on these pages. One is
from the East. One from the West. Owners
of the 1928 Infradyne are its best boosters.
The word is spreading fast and production is
now weeks behind schedule. Nevertheless, we
have anticipated the present Infradyne boom
and a considerable number of Infradynes were
assembled for prompt delivery a few weeks
ago. The lucky few who send us a check to-
day or telegraph an order for the Infradyne
will get delivery on the same day the order is
received. Jobbers and dealers will all tell you
of the present Infradyne shortage. You may
have to wait weeks before you can get deliv-
ery. But if you send your order to the Radio
Constructors Corporation you will get an idea
of what real mail order service means. Send
us your order by wire—telegraph 50% of the
money and pay the balance C. 0. D, Let us
show you how promptly we can make de-
livery. This is a wonderful “DX” season.
Get in on the sport. Only the Infradyne will
stand the severe tests of distance stnashing
performance. '

Tell them that you saw it in RADIO




Performance

Smashed

When you buy an Infradyne from the
Radio Constructors Corporation it is com-
pletely assembled for you and 90% of the
wiring is in place. The set is hooked-up
inour laboratory, tested at least six times
on the air for DX reception, thoroughly
inspected and securely crated in a strong

~and California Gets
Louisiana Like a Local Station.

From the Santa Cruz Mountains in California an Infradyne owner

box for safe Shlpment to any part of the gets Shreveport, Louisiana with sufficient volume to fill' the house.

_ Do not overlook the fact that these are sumiffier records — made

World,‘The assembled recelver costs only under the most adverse atmospheric condition. Reception now is
wonderful. Get your share of the DX with an Infradyne.

seven dollars more than the individual
parts. It actually costs us more than
$7.00 to do this work for you but it gives
you complete and positive protection,
assures you of receiving a 100% satis-
factory assembly and a real wiring job.
After you get the Infradyne from us you
attach a few wires and you are ready for
the greatest radio thrill imaginable.

. | Copper Shielded Cabinet of Rare Baty
Prlce $ 1 7 9 » ._ The 1928 Infradyne is housed in a  though the radio frequency amplifier

pure copper case, illustrated above. and the Infradyne amplifier are indi-
The case is finished in a neutral shade  vidually shielded in pure copper cases.

: . - of crackle crystalline. No rough edges. A hardwood base goes with each cabi-
Send your Ol'de-l' and remit by Tele Embossing on top and sides. This cabi- net. The cabinet is included in the price

graph at our expense Your set will net reshields the entire receiver, even of the set—$179.50 covers everything.

B hon 4 divs later Each Set Tested 6 Times Before Shipment
i 4 ' is Made. All Circuits Balanced.

Radio Constructors Corporation
357 Twelfth Street -2- Oakland, California

Order Direct from this
Advertisement. The Cou-

pon is Your Order Blank.

C.O.D. orders accepted when half cash ac-
companies order. Deliveries in 8 hours.

See it displayed by —

REMLOC RADIO CO.
206 PACIFIC BUILDING, SAN FRANCISCO, CAL. -

PIONEER RADIO CO.
1200 FRANKLIN STREET, OAKLAND, CAL.

QO AEENEREAECACRSENEEREENSORNRAERERAS
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OFFICIAL

BROWNING -DRAKE
KIT SET

T HIS new assembly, the two

tube Official Browning-
Drake has been designed to
be used with any good audio
transformer system now on
the market, such as Amer-
Tran, Thordarson, etc. The
combination gives remarkable
tone quality and great volume.
This two tube assembly uses
only the detector and R.F.
tubes. Special type T founda-
tion unit makes construction
easy. The Official Browning-
Drake Kit is used. Other
Browning-Drake Corporation
products incorporated in the
assembly are the cartridge
resistance and the neutralizer.

If your dealer does not carry
all of the specified parts, send
us his name and your require-
ments will be met immediately.

The
Official
Browning-
Drake

CABINETS
PARTS

B+

Model 6-A

OMPARE Browning-Drake tone quality with that of any other

popular receiver now on the market. Hear how perfectly. Brown-

ing-Drake reproduces every note thro_ughout the entire tone
range. Your own ears will at once appreciate the superiority of
Browning-Drake reproduction. Listen! How REAL the low notes of
the bass viol, cello and bass tuba sound! Listen again to the high
notes of the violin, piccolo and flute. Every sound sent into the micro-
phone is reproduced with such fidelity by the Browning-Drake, that
the broadcasting artists are literally transported into your home.
Your dealer will gladly demonstrate the new Browning - Drakes. If
your dealer does not handle the Browning-Drake Receivers, send us
his name and we will forward descriptive folder immediately to you.

The new Model 6-A Browning-Drake (above), has been received with much enthusiasm
everywhere. It has six tubes and uses the conventional Browning-Drake circuit in-
corporating the famous Browning-Drake slot-wound radio frequency transformer in
its latest and improved form. Four audio tubes give a natural tone and ample vol-
ume, Exceptional selectivity makes it easy to tune out interfering stations. All im-
portant parts are completely shielded. Single dial illuminated drum control simplifies
tuning. Small auxiliary condenser brings signals of distant stations to maximum
intensity. Beautiful two tone Duco walnut cabinet harmonizes with all home fur-
nishings. Length, 27 inches; depth, 15 inches; height, 11 inches. Price without
tubes and batteries $105.

popular products. Write ov wire TODAY about the
Browning - Drake line of factory - built receivers and the

ﬂDEALERS:-—-There is profit and satisfaction in handling
Browning-Drake line of parts.

Model 7-A

Seven tubes; single dial; illuminated drum
control. Four audio tubes give fine tone and
great volume when desired. Excellent selec-
tivity. Cabinet can be had in either two tone
Duco mahogany or walnut. Length, 30 inches ;
depth, 15 inches; height, 11 inches. Beautiful
console is available for this model. List without
tubes and batteries $145; with console $185.
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Radiotorial Comment

The International Radio Conference at Washington, in
its potential influence on world affairs, is rated second in
importance only to the League of

The International Nations. The reason for this ex-

Radio Conference treme importance resides in its
power to determine future policies

with regard to all kinds of radio communication, upon which
commerce is so dependent. Whatever facilitates communi-
cation between nations develops commerce and promotes
mutual understanding. Whatever retards communication
restrains trade and breeds misunderstanding. Hence the
findings are awaited with great interest.

The announced purpose of the conference is to bring up
to date the rules and regulations which were adopted in
1012 at a similar meeting in London. During the fifteen
years that have elapsed radio has grown from a puny in-
fant, whose lispings could scarcely be heard a hundred
miles, to a great giant whose stentorian voice is heard
around the globe. Yet this giant is still supposed to wear
the swaddling clothes of the infant.

Supposed is used advisedly. Many of the early restric-
tions are now so generally ignored that they have become
dead letters, at least as far as American practice is con-
cerned. The stereotyped procedure which is specified by
the international law causes much unnecessary interference
to the transaction of business. But instead of particular-
izing these practical infractions of the present law, con-
sideration should be given its broader and better aspects.

At the London Convention was originated the system of
call letters now used by various nations, these being as-

signed by a central bureau at Berne, Swit-
Benefits of zerland. Thus the United States can use
the London letter combinations beginning with N and
Convention W and those with K from KDA to KZZ.

This convention also specified the use of
300 and 600 meters for marine communication, although
the 300 meter wave cannot now be used by American ves-
sels and the 600 meter is restricted to distress calls. This
change was intended to lessen interference to broadcast
reception. But until disapproved for international use,
foreign ships may continue to transmit on 300 and 600
meters while in American waters.

The London Convention also adopted the continental
code and the Q signals as the recognized means of com-
mercial communication. But most of the fifty-seven other
varieties of regulations, excepting those relating to rates
and accounting, are as dead, on American vessels, as the
proverbial door nail.

When the London Conventions were adopted almost the
only regular radio communication was that between ships
at sea and between ships and shore. Broadcasting by radio

telephone was unknown, amateurs were few and far be-
tween, point to point communication was handled almost
exclusively by wire or cable, and short waves, radio vision,
and aircraft communication were almost undreamed. Con-
sequently the rules applied primarily to ship work. Other
services were required only to minimize their interference
to marine traffic, to give priority thereto, and to answer
distress calls.

Consequently the Washington Conference faces many

new problems. First is the equitable allocation of frequen-

cies to the new services to which radio is

New applied,—commercial, press, government, am-

Problems ateur, experimental, broadcasting, vision, and

beacon, as well as to the original marine and

distress. These may be roughly classified as fixed or mobile

stations. Their allocations will probably be governed, in
great measure, by the principle of priority of use.

Discussion will be based largely upon the Book of Pro-
posals which was prepared by the International Bureau at
Berne. These proposals cover matters where treaties are
necessary and also matters of operation and management.
The latter involves a distinction between governmental and
private ownership of stations. As the United States has al-
ways encouraged private initiative its representatives are not
likely to adopt those rules concerned only with govern-
mental ownership.

The great danger to be averted in the Conference’s recom-
mendations is any straight-jacket legislation that will retard
radio’s extension to non-marine services. It is to be hoped
also that the delegates will listen favorably to the men
familiar with the requirements of marine traffic. Much of
the interference which now clutters the ship lanes can be
obviated by authorizing the abbreviated codes and methods
used by the American brass-pounder.

The amateurs are hopeful of retaining at least their much-
loved 20, 40 and 80 meter bands, as proposed in the Ameri-
can agenda. Other countries have urged that amateur trans-

- mission be restricted, and even, in the Swiss proposals, that

it be forbidden. However it is probable that wiser counsel
will prevail and the amateur encouraged in his praise-worthy
efforts. Each amateur is an ambassador without portfolio.
More power to him!

Although there is little likelihood of any change that will
directly affect the American broadcast listener, he will be
indirectly helped by many of the Conference’s recommenda-
tions after they have been confirmed by treaties between
the nations. For upon these recommendations is based much
of our future peace and commercial prosperity. Before the
Conference adjourns it will have written a new code of
international law. May good sense and vision be with them!
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Some Radio Fading Experiments on Long and Short Waves

HE wuse of the purely relative
i terms, “long” and ‘“short” in the

title of this article requires that
some definite meaning be assigned to
them. In this discussion, the waves
lying in the broadcast spectrum are re-
ferred to as the long waves, while those
which lie below 100 meters are included
under the general classification of
“short” waves. This somewhat arbi-
trary division separates the time hon-
ored channels of radio communication
from the new field which has recently
come into general use.

The reason for the migration to the
short waves is because greater distance
can be covered with the same power, the
apparatus is simplified, the cost of in-
stallation and operation is reduced, and
relief is offered from the interference
resulting from the crowding of the
older bands.

High frequencies do not behave like
those of lower frequency. An entirely
new set of phenomena are encountered.
One of these is the problem of fading,
which has faced engineers since the early
days of long distance radio communica-
tion. It is closely allied with the prob-
lem of propagation; for at some point
between the radiation of the waves into
space, and their ultimate detection at
the receiving station, the factors which
produce fading are operative. It may
be possible then, by a study of radio

By Everett W. Thatcher

fading to throw some light on the prob-
lem of wave propagation, and vice
versa.

We must, first of all, have clearly in
mind the nature of the electromagnetic
wave. As the name implies, there are
two distinct parts, neither of which can
exist independently of the other. Either
may, however be investigated separately.
The electric field, sometimes referred to
as the “static” field, and the magnetic
field are both necessary to make up an
electromagnetic field.

In considering the characteristics of
these fields when moving, it is an aid to
the clearness of the picture to assume
the existence of a medium of transmis-
sion, the ether, particles of which in
motion produce the wave effect. The
individual particles in any elastic me-
dium which is subject to wave transmis-
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sion may move in any one of an in-
finite number of different ways. These
may be resolved into components of mo-
tion in three co-ordinate directions. The
components of a light wave are shown to
exist at right angles to the direction of
propagation of the wave, while sound is
composed entirely of vibrations iz the
direction of propagation. The former is
called transverse vibration, and the lat-
ter, longitudinal vibration.

The electromagnetic field produced
by a rapidly alternating e.m.f. set up in
an antenna involves a flow of current
which changes direction with the fre-
quency of oscillation. Let us now slow
the picture down, and consider what
happens during one complete oscillation,
after which we may imagine the same
thing occurring at any frequency we de-
sire.
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Fig. 1. Four Maximum Phases During One Cycle.

The“S bofatory,” Showing Receiver, Local Oscillator for Unmodulated ‘.W., and
Fish-pole Analyzer Antenna.
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As the current starts to flow, a state
of electric strain is produced, due to the
difference in potential between the two
ends of the antenna. This builds up
until, by whatever means is employed,
the maximum is reached, and the flow
starts in the other direction. "Another
phenomenon has been occurring simul-
taneously with this, the setting up of a
magnetic field which always accompan-

ies the passage of an electiic current

along a conductor. By applying the
familiar “right hand screw” rule, we
can find the direction taken by the mag-
netic lines of force for each direction of
the current. These are indicated by the
dotted lines surrounding the antenna in
Fig. 1. The electric lines of force, per-
pendicular- to the magnetic lines, are
sl}own by the continuous lines and the
directions of each by the small arrow-
heads.

The figures show the four “maximum”’
phases which occur during one complete
oscillation or cycle, First, in Fig. la,
the maximum current, and hence maxi-
mum magnetic field exists. In Fig. 1b
the e.m.f. has been built up to its great-
est value, and a strong electrostatic field



surrounds the antenna; the current and
magnetic field are momentarily zero.
Fig. 1c shows the current flowing back,
and the magnetic field again a maxi-
mum, this time in the opposite direction.
And Fig. 1d has reversed the conditions
of Fig. 1b.

If a stone, or succession of stones, be
dropped into still water, the effect of
the disturbance will be the production
of ripples or waves which move out from
the source in ever expanding circles on
the surface. In much an analogous
way any disturbance in an electrostatic
or electromagnetic field is propagated
through space at a definite speed in the
form of a wave. After several such os-
cillations as the one described above,
the fields could be pictured as in Fig. 2.
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had been shown to increase with the
height, might be instrumental in bring-
ing back to the earth electric waves
which strayed into the upper strata. Ten
years later, Eccles proposed a reflection
theory based upon the intense ioniza-
tion of the Kennelly-Heaviside layer.
This, however, met with difficulties in
experimental verification.

Perhaps the earliest attempt at an ex-
perimental study of the phenomena of
long distance electromagnetic wave
propagation was made by Austin from
1910 to 1913. His records of the varia-
tions in intensity of the long wave, trans-
atlantic stations were made with the aid
of a resistance audibility meter, and re-
sulted in the expression of the Austin-
Cohen formula for the-intensity of the
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Fig. 2. Cross Section of Electro-Magnetic Field.

The two fields will alternate synchron-
ously, but there will be a phase differ-
ence of 4\ or =/2 between them. The
reason for this is evident from a con-
sideration of the maxima and minima in
the antenna.

At any appreciable distance from the
source the wave has assumed essentially
the form shown in Fig. 3. The radius
of curvature of the field is so great, that
the lines can be considered straight, pro-
vided however, that no distortion of the
field has occurred.

Our problem resolves itself now into
a study of what happens to such a wave
as it is propagated through space. By
virtue of what influence is it possible for
wireless waves to reach points a quarter
or half way around the earth? Electro-
magnetic waves are known, under ordi-
nary circumstances, to travel in appar-
ently straight lines. Thus, were it not
for some guiding force, causing the waves
to bend around the spherical surface of
the globe, this very curvature would
limit the range of a transmitting station
to a few miles.

Kennelly, in 1902, and later in the
same year, Heaviside, suggested that
the ionization of the atmosphere, which

received signal as the distance from the
transmitter varied.

Finally, in 1924, Larmor published a
theory of refraction due to the free elec-
trons in the upper atmosphere. This,
with the background of Austin’s experi-
mental work and the mathematical re-
search of others, seemed to account sat-
isfactorily for the observed phenomena
on the wave bands then in use.

At about this same time the experi-
mental attack on the short waves was
begun, and as has been intimated,

brought about the immediate necessity
for changes in the accepted theories of
electric wave propagation. An account
of some early experiments was published
by Reinartz in 1924, 