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RADIO ¢ TUBES

Round out the circle
of vacation joys ---

For real summer enjoyment you cannot do
without Radio. To increase that pleasure,
Cunningham Radio Tubes are most essential
to your set.

No matter where you plan to be-—the moun-
tains, the seashore or the back country—you
can depend upon Cunningham Radio Tubes
to bring you the world’s best music with song,
dance and laughter.

Your nearest Radio dealer will tell you the
best combination of Cunningham Tubes for
your particular set.

E. T. CUNNINGHAM, Inc.

New York Chicago San Francisco

wwWw americanradiohistorvy com
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'/Dependable FULL POWER
Electric Lioht~socket

b

Operation at LOW COST

OUTSTANDING
TOWER FEATURES

NOT CLAIMS—FACTS

FuLL Powkr under all loads.

ABSOLUTELY NOISELESS.

No DistorTioN. No loss in volume.

SET SWITCH controls everything.

Works AUTOMATICALLY

OPERATES any standard receiver without
re-wiring.

No Tuszs to replace.

Costs LESs to operate than average light
bulb.

OpsrATES all sets using from 3 to 10 (6
volt) tubes, including power tube.

AMAZINGLY low price.

MaDpE By a manufacturer of recognized
standing—over 2,000,000 Tower
Radio Products now in use.

WRITE FOR ILLUSTRATED
FOLDER

Rand B
SOCKET POWER UNITS

The phenomenal advance of the radio art is
nowhere better exemplified than in the new Tower Socket
Power Units. Now—for the first time—you can obtain
from your house lighting current that steady, uniform flow
of radio energy—long sought but never before accomplished
in a wholly satisfactory manner.

No more recharging storage batteries—no more
‘B” batteries to replace—no more apologies necessary for

-poor tone quality or volume.

Here—at last—is radio socket power that is
FOOL-PROOF—as easy to operate as an electric fan, sup-
plying adequate power for any multi-tube receiver without
change in wiring on 100—125v., 60 cycle, A.C.

Again Tower achieves the unusual—Radio Socket
Power is now available for all. Write
for Descriptive Folder.

TowER MFG. CORP. 124 Brookline Ave.
Boston Mass.

302

] ﬁ)ower

et o " e~

e T

e araarar e o7 e v e~ e e

97

Dependable, economical “A” Sup-
ply. Delivers FULL Power under
all loads. Absolutely no hum! Auto-
matically controlled by set switch.

Most powerful “B*” Supply Unit
on the market. TFurnishes volt-
ages indicated on terminals. No
guesswork. Automatic control.

P LT %t e T L YA ST DI TS AL L et
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Published by EXPERIMENTER PUBLISHING COMPANY, Inc,, Publishers of “Radio News,” “Sci
Invention,” “Radio Program Weekly,” “Radio Listeners’ Guide,” “SPare-Tin?e l?\ionet;;'s'l\iaksifll;?ce and

t‘ . ) and ‘““Amazing Stories.”
q H. GERNSBACK, President. S. GERNSBACK, Treasurer. R. W. DEMOTT, Secretary.
‘.\ ‘\ \ . M‘ember: Audit Bireau of Circulations Radio Magazine Pyblishers Association
- . r‘/\‘ Editorial and General Offices: - . 230 Fifth Avenue, New York City
N VAR VOLUME 9
N[ AUGUST, 1927 NUMBER 2
~\;§ X7 ?)x Contents of This Issue:
NSO 4‘\\‘ ) Radio On the Upswing, ®  Design of a Simple Strohoscope,
'\i By Hugo Gernshack 109 By Hugo Gernsback 131
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\\\\ ;‘\’ \ Changes, By Lieut. E. H. Kincaid 110 Recei\'c—r,D ]}’:yL Lucric:el)lc’(Cyllxlreéticn 132
N r‘ﬂ “Why Kilocycles :”—A Short Explanation 112 A Six-Foot Horn of Exponential Design,
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‘\ ! ‘ k States, 122 A Trickle Charger for a Storage “B’
ARN o Battery, By E. C. Nichols 153
T Te—— Radio News of the Month, 123 -
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' ) ( Reception, By Charles M. Adams 124 Progress in Radio, 156
9\ Radio Revenge, By Armstrong Perry 125 Radiotics, 157
Some Aspects of High-Quality Repro- Rapio NEws LaporaToRIES 158
duction (Part 1I) Getting the Most From Resistance Coup-
By Paul Traugott 126 ling, B: A\. C. Lescarbotlxt;a 159
WRNY’s New 31-Meter Transmitter 127 Radio Wrinkles, 160
The Raytheon “A" Rectifier, ) I Want to Know, By Joseph Goldstein 161
By James Millen, 128 Radio Jingles—Radio “Bugs” 168
The Stroboscope and Its Operation. Radio Book Review—Current
By R. E. Lacault 130 7 Radio Articles 186

{n Forthcoming [ssues:
£ LOQEIEA Y oy S g THE COMMUNITY SET BUILDERS
By R, E LACAULT By ARMSTRONG PERRY

How the year's greatest circuit can be adapted An article on the activities of those who build
for loop operation, with some hints for the con- sets to sell them, and some of the factors in
structors. this phase of the radio business.

RADIO’S WILL-O'-THE-WISP
By S. R. WINTERS
A resmmme of the efforts to curb that bane of
radxo——Stapc_—and the ingenious inventtons of
distinguished radio engineers.

RADIO NEWS is published on the 10th of each preceding month. There are 12
numbers per year. Subscription price is $2.50 a year in U. S. and possessions.
Canada_and foreign countries, $3.00 per year. U. K. Coin as well as U. 8. Stamps
accepted (no foreign coins or stamps). Single copies, 25 cents each. Checks and
monne)i oglcrs should be drawn to order of EXPERIMENTLR PUBLISHING
0., INC.

JAIL communieations and contributions te this journal should be addressed to
Editor, RADIO NEWS, 230 Fiith Ave.. New York. N. Y. Unaccebted contrihutions
cannot be returned unless full postage has heen included. All accepted contrinutions
are paid for on publication. A special rate is paid for novel experiments; good
photogrnnhs'nccplnpnn,vinf! them are highly desirable.

‘]{\T‘II() NEWS, AMonthly. [Entered as seeond class matter, Tuly 12, 1924, at the
Lost Ottice at New York, N. Y., under the Aet of March 3, 1879.° Additional eniry
at Long Islund City. N. Y. i. 8

t 8 , and San Francisco, Calif.  7Title vegistered 17, X,
Tatent Oftice. right, 1927, by The Expecrimenter PPublishing Co.. Ine., 230
Fifth Ave., ork. The Contents of this marazine are copyrighted and must
not be reproduced in the United States without giving full credit to the bublica-
tion. ~ Transiation jinto foreifn languages must not be made unless permission
is obtained from the publishers.  Copyvrighted in Germany. Reproduction of
articles in Germany {s reserved for Radio, Berlin 42.

General Advertising Dept., 230

RADIO NKWS is for sale at all newsstands In the United States and Canada,
and at lireniano's, Ave. de L’Onera, I’aris, ¥rance. Eurobeun ageuts: S. J. Wise
Et Cie, 10 Place Verte, Antwerp, Belgium.

HOW TO SUBSCRIBE FOR RADIO NEWS. Send your name, address and
mittance to Experimenter DPublishing Co., 230 Fifth Ave.. New Yark. Mention the
name of the magazine your are ordering.  We also publish SCIENCE AND INVEN
TION, RADIO PROGRAM WEERLY, RADIO LISTENERS' GUIDE, SPARE
TIME MONEY MAKING and AMAZING STORIES.  Write clearly.

RATES AND TERMM. The subseription rate for RADIO NEWS is $2.50 per
vear. (12 numbers). When remitting do so by check, money order. or refistered
Jetter if cash is enclosed. Avoid sending eash through the mail if poessible.  Sub-
seriptions for Jess than one year are not accented. Subseription av be made in
comhination with SCIENCE & INVENTION. RADIO PROGRAN WEEKRLY,
RADIO LISTENERS' GUIDE, SPARE TIME MOXEY MAKING and AMAZ-
STORIES, .

POST.-?(I.E. We prepey nostame in all parts of the United States, Mexico and
island possessions. TFer foreign or Canadian subseriptions we require 50 cents in
addition to the suhscrintion price for additional postace charge..

CHANGE OF ADDRESS., Notify us as far in advance as possible. Tt requires
several weeks to make an address change cn our records. Always write clearly.

Fifth Avenue, New York City

ING

ADVERTISING REPRESENTATIVES

L. T, McCLURE, 720 Cass Street, Chicago, III.
DAVIES, DILLON & KELLY. 15 West 10th St., Kansas City, Mo.
T. . MAGRANE, Park Square Bidg., Doston, Mass,

WARRY E. ITYDE, 548 Drexel Duilding, Philadelphia, Pa.
A. J. NORRIS WIILL CO., 5 Third St., San Francisco, Calif.

112 West fith St Tos Angeles. Calif.
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LEUTZ

UN(UERSGL TRGNSOCEANIC

. 9 TUBES

TR v JE
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@
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N EVER before has any radio ever provided || i m"m
at so low a price, so many QUALITIES

th\ﬂ\

\
\
exclusive features. Modern to the minute
de ign, offering T distinctio appea i @
ance, built of fine materials, master workman- || ‘ |
ship,——the “UNIVERSAL TRANSOCE- | m '
ANIC” is the outstanding triumph of the most |}

ﬂl 2 I mu" l

favorably known builders of powerful radio re- |
ceivers. 1

Write For Our New Literature Today.

C.R. LEUTZ, Inc.

Sixth and Washington Avss., Long Island City, N. Y,

R — um H To ) 5 o
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Combines the best features of euery circuit

I NI T T
Jhese are the official list of Parts

o make it a record

Hammarlund Mfg. Co.

Variable midline con-

densers .00035 mf.

Set Strobodyne coils

Shields

Equalizing condensers

Brass Shaft 1014 inches

long

Samson Electric Mfg. Co.

2 Symphonic Transformers
No. 85 Choke

Radio Electric Laboratories

4 R.F. Units Type

5 Fixed Matched Conden-
sers

Micarta Fabricators. Inc.

1 Panel 8”x24"x3/16"

1 Sul Panel 12"x25%"x%"”

Interstate Sales Company

Output Tilter

Carter Radio Company
3 No. M-20 Midget Rheo-
stats 20 ohm.

No. M-400 Midget Po-
tentiometer 400 ohm.
No. 1 Short Jack Open
Circuit

No. 2A Sthort Jack Clos-
ed Circuit

1 Imp. Battery Switch.

[

—

=

_ =

Allen D. Cardwell Mfg. Co.
Balancet Type 618A

Dubilier Condenser &
Radio Corp.
4 By-Pass Condensers .5
mi, Type 907
1 Fixed Condenser .00:
mf. Type 601
Benjamin Electric Mfg. Co.
8 Sockets UX Type 9040
X-.L Radio Laboratories
12 Binding Posts
National Company
2 Dials
Radiall Company
4 Amperites Type 1A
1 Amperite Type 112
Electrad, Inc.
1 Royalty Variable Resist-
ance Type
Belden Manufacturing Co.
2 Rolls of Beldenamel
C. E. Manufacturing Co.
7 Vacuum Tubes Type
201A
Vacuum Tube Type 112
D. H. Fritts & Co.
Cabinet for Panel 8"x24”
x1218".

—

-
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Will amaze you in performance

N E2Y [T [ 1 =

wsed by the designer of the Strobodyne

breaking Achicvemen

Hammarhnd Manufactur-
ing Co., Imc.

424 \W. 33rd. Street

New York City

R. E. Lacault
1931 Broadway
New York City
Samson Electric Co.
Canton, Mass,

Interstate Sales Co.
1140 Broadway
New York City

Allen D. Cardwell Mig.
Corp.

81 Prospect Street

Brooklyn, N. Y.

Carter Radio Co.
308 So. Racine Avenue
Cliicago, Illinois

Du hilier Condenser &
Radio Corp.

4377 Bronx Blvd.

New York City

4

Benjamin FElectric Manu-
facturing Co.

128 Sangamon Street

Chicago, I1L

Electrad, Iuc.

175 Varick Street

New York City

Micarta Fahricators

Canal & Mercer Streets

New York City

Belden Manufacturing Co.

2300 So. Western Avenue

Chicago, IlL

D. H. Fritts & Co.

604 Hearst Square

Chicago. TIL

C. E. Manufacturing Co.

Providence, R. T.

X-L Radio I.ahoratories

2426 Lincoln Avenue

Chicago. IIL

National Company, Irc.

Malden, Mass.

Radiall Co.

50-52 Franklin Street
New York City

Address all inquiries to STROBODYNE, 230 Fifth
Ave.,, New York City.
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If you Want tO get intO the Radio The Beginning of Radio, 1898-1902

Below is the historical Marconi apparatus. These

Profession, or if you're in it and Ty e agoiers"gud, s ey
want to get ahead—READ
THIS ANNOUNCEMENT!

Here's a message of importance to every man who
hopes to better himseli along the lines of Radio.
Never before has there been a Radio training course
that could be made to ft the needs of all—both
experienced men who wish to better themselves and
inexperienced men who wish to start from
the beginning. There is one now. I am prppa_red to help
the beginner start in Radio from the very beginning. And I
am prepared to help the Radio dealer, the experienced
Radio operator, the Radio service man, the college engineer-
ing student, the graduate engineer, the Radio fan, the “ham,”

J E SMITH, the factory or broadcast man who wants to get a more respon-

o sihle job.

President An old, established system of Radio home-study training . .. . .

has now been so developed, improved and enlarged n; scope Radio Television—First Demonstration, 1927

that not only will it help anyone who wants to get into the Radio profesison, Below, television apparatus in operation—perhaps
but more, cai be adapted to help almost any man now engaged in Radio (Radio the best im;ication gf the cnormoﬁ: progrcsl; mage
engineers of experience and sta.ndmg 'excwted.) L. by Radio during the past 25 ycars. Now we not

If you want to get into Radio, or if you're already in it and want to add to only can transmit any sound by Radio, we have
your knowledge and get ahead, let me send you my free 64-page book of learned to SEE by Radio as well.
information about this new and greater Radio training systent.

The Good Jobs Pay $50, $75, Up to
$200 a Week---Some Pay More

1f you're earning a penny less than $50 a week, you're not earning what you
should be able to get out of Radio. Thoroughly-trained Radio men—men whose
knowledge of Radio is practical and completely rounded out on every point—
earn up to $200 and $250 a week. Radio is a new industri with plenty of
fine positions unfilled. There are countless opportunities in Radio for a man
to earn a spiendid salary. But these are not opportunities as far as you are
concerned, unless you are fully qualified for then. 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.

For the beginner, 1 have a complete training tha will take him from begin-
ning to end. 1 will round out and bring up-to-date the experienced Radio
operator’s knowedge. 1 can take a Radio service man who has a pretty good
idea of the “how” but very little idea of the “why,”” and give him the practical
and theoretical knowledge he must have before he can hope to climb higher on
the Radio ladder. Regardless of how much you know already (or if you don’t
knoc\l/v the first thing about Radio technically), I'll it my methods to suit your
needs.

What other line offers such an opportunity as Radio? From $2,000,000 a
year in 1920 to $500,000,000 a year in 1926; from 1,000 persons engaged in
Radio in 1920 to 300,000 in 1926. That’s its record. The accomplishment of
television and the many other inventions constanfly being made promise the
same sort of boom for the future.

If you're already in the Radio business, stay in it. But prepare_ yourself
for advancement and more money, 1f you're not in Radio yet, get in. Men
always do their best at work that interests them.

Send Coupon for Free 64-Page Book

r ] L4

My free 64-page book is filled with facts and photos relative to Radio and ma l thl‘ cou on
jts opportunities, and tells all ahout my new and greater system of Radio train- ) r'l
ing. Under my practical methods, you can study at home in your spare minutes
and get a thorough, clear, practical and expert kriowledge of Radio in from 4 or ree ln orma 'on
to 12 months. The time required depends on your previous knowledge, your
ability, and the time you can spare for study. You keep right on with the job cemeece M e cs cmcem e s e m e AT S - - -
you have—no necessity for your leaving home or living on expense.

This proposition is open to anybody who is not satisfied with his job, his
prospects, ar his Radio knowledge. No particular amount of general education is J. E. SMITH, President,
needed to start—many men I've trained didn’t even finish the grade schools. National Radio Institute

If you want to enter into any correspondence about your own situation, any- ’

thing you write will come directly to me and will be held strictly confidential. Dept. HB-9, Washington, D. C.
Send the coupon at the right, or write me a latter today.
Address: J. E. SMITH, President, Dear Mr. Smith: Kindly send me your free 64-page hook about your

new and greater Radio training system. T understand this request
NATIONAL RADIO INSTITUTE places me under no obligation, and that no salesman will call on me.
«“Oldest and Largest Radio Home-Study School in the World”’

WASHINGTON, D. C. !

oboyment Servicefoall Groduates | . ——
Iaﬂfl’fﬂﬂfﬂﬂ'ﬂﬂl’aaﬁbﬂomejfyajrT;m}_"},gl| i Town oS e T Ly SRR
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FREE

Never
before
has any
manufac-
turer of a
standard writ-
ing instrument
which is guaran-
teed to give perfect

satisfaction, offcred
you so great a value.
Remember, the Inko-

graph answers the purpose
of both pen and pencil com-
bined. Its point is shaped like
point and
ink free and easy

a fine lead peuncil

writes with

THE NEW
IMPROVED

without a miss, skip or blur.

steady uniform flow of ink actually
improves your handwriting. Won'’t blot,
scratch, leak or soil hands.

You who already possess a standard foun-
tain pen will find the Inkograph a most valu-
able addition to your writing equipment, for it
will do everything any fountain pen can do and
many very important things which it is impossible
to accomplish with any fountain pen at any price.

What Users Say
Counts Most

My Inkograph {3 the smoothest
wrlting instrument with which 1
have ever written. That Is saying
a lot. T am a teacher by profes-
ston. T have a §7.00. pen and an-
other that cost more than the Ink-
ograph, but Inkograph is better
than either. It is the greatest
improvement 1in writing instru-
ments since the Babylonlans rec-
4§ orded their thoughts on clay tab-
lets with a triangular_ pointed
reedé John R. Atwell, Chadwlick,
N. C.

I wouldn’t take $5.00 for the
pen I am writing this letter with.
I have a good fountain pen but
don‘t write any more with it. 1
am proud of the Inkograph and
that I can say this to you and
mean every word of it. R.
Wilson, Beckley, W. Va.

In making out loral requisi-
tions, It is necessary to make an
original and two carbon copies on
| very heavy paper, and the Inko-
graph does this twice as well as
4 the lhardest indelible pencil, and

is much neater and the original is
much more legible. Wm. L.
Fortney, I’lacerville, Ia.

Tt sure has improved my hand
writing—TI never toek home any
medals for penmanship but I can
almost read my own writing since
1 got this pen. M. F. Johnson,
Medina, Wis.

I want to thank you for the re-
turn of my Inkograph pen, which
you repaired for me. X feel rath-
ér lost without this pen in my
pocket. I prefer it to any pen
I ever carried prineipally because
jof the ease with which one can
write with {it, not having to he
careful whether you slide the pen
to the North, KEast. South or
West, it flows freely in all direc-
tlonsY. Wim. B. Brown, New York,

Delighted: Tt writes bully—you
have invented a pen that s per-
fection. It is so much more
rapid  than my $9.00 fountain
pen. X wish you abundant success.
8. L. Carlton, Aurora, IIl.

Combines Features

of hoth pen and pencil, minus

t

improvements not found in either.

breaks and its writing soon is obliter-
ated. Most fountain pens skip, scratch,
flood, clog, leak, blot, soil hands and
clothing. The old stylographic ink pencil
dries up, balks, blots, writes heavy, flows un-
evenly and is never reliable.
feeds as fast and uniform on the
did on the first,

filling is sufficient to write thousands of words. Will
write on any quality of paper.

at one time with original in ink. Bear down as hard as you
like without fear of i
g its 14 Kt. solid
an Inkograph, make out your
duplicate for your records.
your private correspondence?—use an Inkograph.
do office work which requires clear earbon copies P—use an

1
I

hon copies.

I

point as it will a fountain pen.

This Perfect Writing Instrument

INKOGRAPH

HERE is your chance to get at no cost the
new improved INKOGRAPH-—a per-
fect writing instrument that operates like a
fountain pen. The INKOGRAPH is
guaranteed to give perfect satisiaction.
It is a beautiful, finely shaped pen of
exceptionally high standard of
manufacture, strong, durable and
handsome materials are used
throughout. It is a pen that
will stand “heavy duty
service.” It is a pen that
anyone would be proud
to own. Same size

and shape as regu-
lation $7 and $8
fountain pens.

We offer you one of these standard regulation
INKOGRAPH pens as illustrated on this page
ABSOLUTELY FREE merely for getting two of
your friends or acquaintances to subscribe to either
RADIO NEWS, SCIENCE and INVENTION,
AMAZING STORIES, or SPARETIME
MONEY MAKING. All four of these magazines
are more fully advertised in another part of this
magazine.

Easy to Get Subscrirtions

It is the easiest thing in the world to get your
friends to subscribe to these magazines. Every one
of them who owns a radio set will be glad to have
RADIO NEWS around; SCIENCE and INVEN-
TION tells how to save money on building things
for the home, and tells all about the marvelous in-
ventions of the dav; AMAZING STORIES is the
biggest, finest, and cleanest fiction story magazine
now being published ; and SPARETIME MONEY
MAKING will help those who waut to make an
extira income on the side.

So you see, you have many selling arguments.
Convince two of your friends, take their subscrip-
tions and we will send you one of these beautiful

pens FREL.

) Save Money .
Your friends can save money by subscribing.
That’s one of your strongest talking points. The sub-
scription price of SCIENCE and INVENTION is
$2.50 a year. Single copies sell for 25¢ each,or $3.00 a
year. They save 50c. The same saving is offered
to subscribers ior RADIO NEWS and AMAZ-
ING STORIES. The subscription price ot
SPARETIME MONLEY MAKING is $1.50 per
year. The price on a single-copy basis would
be $1.80 per year. And these subscription
copies are delivered by mail, whereas other
readers must go out and purchase their
issues at the stands. Furthermore a sub-
scriber is always sure of receiving his
copy, but the single-issue buyer, un-
less he gets to the stand on the day
the magazine is received, may find
all copies sold—and additional
issues as scarce as hen's teeth.
The coupon helow will be ac-
cepted by us as a regular sub-
scription order. Clip it out,
check the magazines you de-
sire, enclose the correct
amount and we will en-
ter the subscriptions at
once and send you a

pen immediately.
The subscription
prices are as fol-
lows: Radio News,
%2.50; Science &
nvention, $2.50;
Amazing Stories,
$2.50; Spare-

LT

time Money

MA". ﬂ]e Making, $1.50.
COUPON NOW

---------------------------------------------------u-----------ﬂ.----]

The

he weak points of both, plus

The lead pencil smudges, the point

The Inkograph
20th page as it

Cannot Leak

Not the tiniest drop of ink will spill, although one

Makes 3 to 4 Carbon Copies

bending, spreading, injuring or distort-
gold point. Are you a salesman?-—use
orders in ink and retain a
Do you wish to keep a copy of
Do you

nkograph. Do you make out bills or sales slips?—use an
nkograph and make a permanent original in ink with car-
& You can permit any one to write with your
nkograph, for no stvle of writing can affect the Inkograph

EX(]:EFL\IENTER PUBLISHING CO.,, INc,, 230 5th Ave., New York, N.Y. &
sentlemen: T enclose $......... for 1 year (12 months) subscription to RADIO NEW 1
(O SCIENCE AND INVENTION, [JAMAZING STORIES, [J SEARETIVE MONEY MAK, b
ING. Send one “Inkograph” to me FREE. :

. Send pop by L es ey e g end ....... g

My name is (Mention name of magazine) (.V[(‘ulio.;} uamz' of ';.n.a.g.a.::.h.xé). '
............ to to :
My address is s L
.......... Cama o w i e o g bkt 0 s @ o Name ... ]
City, State Uttt Heslel 1 Afitlress | mycidinnisinn T x w w 4 gaeA Address ..o e :
................................. City, State ......ineiinninnnees | City, State oooveviniiinnnnnr,.. 1
,I:J'(i)‘z‘lz;;}’yt.m must inclose full price for TWO subscriptions. Be sure to mention magozine or magazines desired and :
------------------\-l-----------------------------------------—----F---!
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B.S.T. DE LUXE | BRETWOOD

A NEW AND IMPROVED RECEIVER MODEL V A R IA B L E
Simply Beautiful —Beautifully Simple | GRID LEAK

g — -

Coil Lug
on
Grid

Condenser

« Grid Lug
'_ Syphon

i Pedestal
S The De Luxe Model Bretwood Variable Grid Leak
e et t at mlre is shown in actual size. The Knob is secured hy the
The milled nut secures

hex nut to the threaded shaft.
the leak to the front panel, if such mounting is desired

The B. S. T. De Luxe is one of the most beautiful sets made. Beautiful to eye ana 'tl‘nhem:nlclmlrunx (smgntgo lﬁl[]:eo(r)rmhs\ililleetog r;(‘;omsrfggg‘;:ry g;l;:‘l

. agqn . S| T. g

ear alike. Thrilling fidelity of tone and fine volume ass_ure’(}. Uses any type tubes. frid lu is eonnected fo the Erid post of the detector

May be used with B eliminators without “motorboating.” Awarded Certificate tube socket. The syphon contains the secret resistance
element. The pedestal is for baseboard mounting.

of Special Merit after exhaustive tests.
A Switch, a Volume Control and a Tuning Unit—These are the Only Parts on the

Bakelite Front Panel. Simplicity and Beauty in the Extreme. You should use 2 BRETWOOD VARIABLFE

GRID LEAK in a set you are about to build,
- or should put one in your present receiver, be-

- cause it will enable you to get highest operat-
Only FlrSt Class Parts Used ing efficiency from the detector tuhe. As
nearly all tubes used as detectors draw grid

T.he BS T De Luxe is made from the same tyoe of high‘CI?SS_ parts t_hat a most current, the resistance value of the leak is
discriminating fan would select for a receiver if he had unlimited choice—Bruno important for biasing and discharge purposes.
drum tining control and straight line frequency condensers, Benjamin push type Not only can exactly the right degree of flow

kets, C 1 itch. El 4T L El d st . 1 - d be established to discard excess electrons. but
sockets, arter Imp switch, Ilectra onatrol, eFtra stopping condensers an the grid-to-filament impedance is so affected
grid condensers, Lynch metallized plate and grid resistors throughout, LLynch Bake- as to afford best selectivity under the circum-
lite mountings, Bakeiite front panel, Bruno adjustable brackets, Corbett genuine zli:ir:ifséhoi?:ly a variable leak gives this pre-

) .

walnut sloping cabinet, Frost filament resistors, Yaxley pup jacks, and parts of

cquiva[ent merit. You prevent overloading of the detector tubz

by correct leak setting. This improves tone

. quality considerably. Often if your set sounds

The B. S. T. De Luxe, a 5-Tube Recelver, $ 00 distoged. thiﬁ is immediately and permanently
. = = = remedied. ence you reap greater volume,
Wlt.h Conc.entrated’ Slmphﬁed :Tumng., and better selectivity and purer tone guality—all by
Using Resistance Coupled Audio. Price of e the simple insertion of a BRETWOOD DE

set, in genuine walnut cabinet, and including ST R CITAAZR I G0 SEIIIRA RS
built-in eliminators of all ‘‘C”’ batteries

North American Bretwood Co.,

- T B e —— — —— — — i — — — — p— — o — ——— T—— S S— e W (i — (o — — S — i, W 141 West 45tl’l st-, New YOrk City, N. Y‘
Gentlenien: Enclosed find $1.7%.  Send me at onee

GUARANTY _RADIO (E LIk Pl s . one De Luxe Madel Bretwood Variable Grid Leak on
141 West 45th Street, New York City. s-day money-back guarantee. (Or $2.23 for leak with

. o id 1 or attached.
Gentlemen :—FEnclosed please find check (or money order) for $60.00. for which kindly ship by grid condenser attached.)

express at once one B. S. T. De Luxe 5-Tube Set. in genuince walnut cahinet, less accessories, N
but with built-in eliminator of all “C” batteries, on five-day money-back guarantee.

Address ... eeeeieenn 35 50060600680000060000
AR 111 UL NSRS e ddress
. City veiiiineearnans State....ovenienn
STREET ADD RE S S ittt ittt tet et iaae et eeeiean s eoeeaaseness e Inguiries Solicited from the Trade
[ G xR O G A T SHEANIN 88 686 688 6006000000800 RN Dealers: 1f your jobbclrz‘rf:an’t supply you, write
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# . the famous NEW PRICE
0 director SUPER MUSICONE
l 7 lifts his $1275

{

baton....

When Babe o
Ruth steps
to the plate

and the score
istied.......

/4

- BANDBOX

Otube receiver

BATTERY TYPE

$65

a

/4

APPROVED CROSLEY [
CONSOLES -
ING These three handsome cabinets, especially
designed to receive the shielded chassis of .
the “Bandbox” and other Crosley receiv-
| ers, have bheen approved by Powel Cros- I
ley, Jr, as mechanically and acoustically

ideal for the installation of Crosley
Radios.

H. T. Raeerts Co.
914 S. Michigan Ave., Chicago, IIL
Sales Agent for Approved Console Factories
SHOWER BROTHERS COMPANY
Tue WoLF MANUFACTURING INDUSTRIES
THE CROSLEY RADIO CORP.
JL\ . ((]:incinnati,JOhi;)) . e
= OWE ROSLEY, JR.., President
\\ /
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e CROSLEY.Bandbox”

and other new radio reception equipment
for the complete enjoyment of the1927-28 radio season

g e

[ N XS B

[ o | e}

if— WA '—éﬁ
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Ever since

Crosley en-
tered the ra-
dio field their
methods and
devel op-

ments have
created a leading place for
Crosley radio receivers.

And now—completely avail-
able to Crosley—and amplify-
ing Crosley supremacy in full-
est measure, are the enormous
resources, discoveriesand ideas,
embodied in patents of the
Radio Corporation of America,
The Westinghouse Co., The
General Electric Co., and The
American Telephone and Tele-
graph Co.—under which Cros-
ley is now licensed to manu-
facture.

No wonder the new Crosley
receivers are in the forefront,
their amazing efficiency ac-
knowledged and demanded by
that section of the radio trade
which insists on the latest and
best at all times.

THE BANDBOX

It is a new 6 tube set of as-
tonishing sensitiveness.

Many exceptional features
commend the Bandbox.

The metal outside case, 'tho
keeping out strong local signals
effectually enough, did not fully
satisfy Crosley ideals of fine
radio reception.  Signals must
be kept in order inside the set.

R_ccz’nt_ court deci-
sions  now  greatly
clarify radio patcat

situation.

TILT-TABLE MUSICONE
$27.50

Although Mnsicones improve the re-
ception of any radio set they are per-
fect affinities in finish, beauty and
reproductive effectiveness for Crosley
Radies. A new model built in the |
form of a Colenial Tilt-table and finish-
ed in brown mahogany stands 3 ft. high.

12-inch Ultra 16-1inch Super
Musicone usicgne
$9.75 $12.75

s sun Catlad

Ao I
Coils and condensers are like
families living in a row of
houses with no fences be-
tween. The children run
around the vards; they meet,
mix it up, quarrel and
squabble. Mo harmony.
Magnetic and electric fields
are the offspring of coils and
condensers. With no fence
between, they, too, run
around the house, mix it up,
quarrel and squabble. Howls
and squeals result.

viligh 4|
So, to keep each “‘family™ or
field of individual coils and
condensers separated, metal
fences are erected (copper
fences for the coils), the indi-
vidual parts of the Bandbox
are shielded as only found in
the highest priced sets.
g LN
éf:j%’.l;z‘_;l { /ﬂ i
==

SE—

For fans who love to go cruis-
ing for faint, far-away signals
the ““Acuminators™ intensify
weak signals like powerful lens
revealing distant scenes.

The “Bandbox™ employs com-
pletely balanced or neutralized
radio frequency stages, instead
of the common form of losser
method of preventing oscilla-
tion. In presenting this im-
portant feature Crosley is ex-
clusive in the field of moderate
price radio.

Volume control is another big
“Bandbox” feature. Signals
~m from powerful
local stations can
be cut from room
filling volume to
a whisper.

Volume for
dancing.

Each “‘Bandbox™ is fitted with
a brown cable containing col-
ored rubber covered leads for
power and other connections.

The frosted brown o S
crystaline finish (( 3
harmonizes with the > - N
fineét furniture and -
matches the frames \

of Musicones and the casing of
the power unit. The bronze
escutcheon creates an artistic
control panel.

Withal, inthe beautiful appear-
ance and modest size of the
“Bandbox™ is the utmost in
adaptability to requirements of

< interior arrange-

3=
ment or decora-

T

o

o tion. The outside

{

A ': case is easily and
= 2% quickly removed
Soft and low for installation in

thru wolume  console cabinets.
control,

AC AND BATTERY .,
OPERATION

The “Bandbox™
is built both for
battery and AC
operation. The
new R.C.A.—
AC tubes make
the operation
of the set di-
rectly from
house current
both practical
and efficient.

In the AC set
the radio stages
and the first audio stage use the
new R.C.A—AC—UX-226
tubes. Filaments in these tubes
are heated with raw AC cur-
rent at proper voltage.

A Master Station Selector, with
Nluminated dial for shadowy
corners, enables tuning for or
dinary reception with a single
tuning knob.

The UY-227, with
indirectly heated
emitter, isused with
the detector. Power
tube UX-171 at 180
volts plate.

There is no AC
hum. The new R.C.A. Ra-

diotrons do the work.

The power convertor is a
marvel of radio engineering in-
genuity. Half the size of an
ordinary A" storage battery,
it supplies A, B and C current
direct from lampsocket totubes.

Price of Power Convertor $60.00

Models for 25

and 60 cycles.
Snap switch
shuts down
set and

\ power con-
vertor com-
pletely.

Write Dept. 22 for Descriptive Literature.

RADIO

Crosley Radio is licensed only for Radio Amateur,
Experimental and Broadcast Reception
REGA Radiotrons are supplied at <tandard prices with each Croslev Receiver.
Prices slightly higher we<t of Rocky Mountains.

THE CROSLEY RADIO CORPORATION

Cincinnati,

wwWww americanradiohistorvy com

Powel Crosley,
Ohio Jr., Pres.
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SAM LOYD’S

Triécks
Puzzles

S AM LOYD is the Puzzle King.
The best of them all. We're
willing to wager he can “stick”
you,

Here's a new book of one hundred
and sixteen pages crowded to the
full with hundreds of the very
choicest of Sam Loyd’s own puz-
zles; tricks and conundrums.
There are easy puzzles, hard
puzzles, full page puzzles, illustrat-
ed puzzles, riddles, conundrums,
charades, rebuses, and a 26-page
special section of scientific puzzlers
for mechanics, engineers and scien-
tific minds.

It beats most puzzle books by many
miles. Get your copy as soon as
possible—Why not today?

50c— AT ALL
NEWSSTANDS
or order direct

EXPERIMENTER PUB. CO,, Inc.
230 Fifth Ave,, New York

E_'

230 Fifth Ave.,

A Revelation of
Character, For-
tune and Natural

Span of Life

FINGERPRINTS are used

throughout the
means of apprehending criminals—
but fingerprints are but a small
portion of the secrets of your char-
acter that your fingers, your palm,
even your handshake reveals.

world as a

Every inch of your hand has been

charted by the experts of this
highly developed science, and so
simply and accurately that anyone
can learn the telltale signs by
heart.
Here is a brand new book with all
the latest information—written in
such a way that you can quickly
master “Palmistry.”

Price
50c

- e

Eo

the SECRETS
YOUR HAND

Faimisicy Exp

b N 96
VLY

e

9x12
inches

() em

SOLD EVERYWHERE
or direct from

EXPERIMENTER PUB. CO,, Inc.
New York

The Greatest Liv-
ing Magician of
the Day discloses
his choicest
tricks---
hundreds of them

POPULAR
MAGIC

" Second Edition

- (e

JEVERYBODY'S buying this book.

The first time “Dunninger” has
revealed his tremendous store of
marvelous parlor and professional
tricks and magic in one volume.
Second big edition of 100 pages,
crammed full of mystery. Illus-
trated—Ilarge size 9 x 12 inches.
They are going faster and faster.
Orders are pouring in. We be-
lieve there never was a magic book
like this. It may never be reprint-
ed—so order now. Delivery with-
in 24 hours.

THERE’'S NOVELTIES—FUN—MYS-
TERY IN “POPULAR MAGIC"”

Only 50c

If your dealer cannot supply
you, order direct

EXPERIMENTER PUB. CO., Ine.
230 Fifth Ave, New York

wwWw americanradiohistorv com
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No. 2

RADIO ON THE UPSWING

By HUGO GERNSBACK

OR a period of about two years radio development has been

devoted principally to the work of refinement. Apparatus

and circuits which were previously well known have been

improved, refined, standardized, and otherwise whipped into
shape : but, during the past two years, no revolutionary and few out-
standing radio achievements are to be recorded.

During the past few months, however, the picture has changed,
and we are about to witness in radio something in the nature of a
renaissance, which bids fair to gather momentum as time goes
on. For one thing, we now have actually with wus, Television.
The experiments made recently by the American Telephone and
Telegraph Company show conclusively that Television, after all,
is not a will-o’-the-wisp, but an actuality.

To be sure, the final product has not as yet heen evolved. Tele-
vision of the future will require no huge motors at the sending
and receiving sides; for we shall have simpler means, most prob-

of the entire power; and this is why the “A” and “B” batterie§
will presumably hold their own for some time to come.

As to the broadcasting end, it may be said that, thanks to the
Tederal Radio Commission, the situation has now been cleared up
to such a degree that we all may enjoy satisfactory and really ex-
cellent broadcasts, without being greeted with whistles and cat-
calls every time we tune in a station. This condition alone should
help to stabilize the radio trade. It certainly will be the direct
incentive to the purchase of radio sets by many people who have
not done so before.

Recently one of our great radio manufacturing corporations made
the announcement that it is now possible, by means of a new method
called “frequency modulation,” to make the transmission of a radio
station so sharp that it will be possible to have many more broad-
cast stations operating, in the vicinity of each other, than hitherto;
and thus to do away with practically all station interference. This

ably vibrating systems, at the transmitter ard receiver. These seems a step in the right direction and, if sets can be built that
should occupy very little room; and, when will tune sharply enough, the radio millenium,
they have been evolved, universal television so long expected, may after all, come about in
will be with us. In the meanwhile, our in- a not-too-distant future.

ventors are not standing still, and many new N twhich the Editor notes the progress In set-building, the stagnation that seemed
apparatus for practical television are being I of Radio, after a period of steady, to prevail during the last two years appears to

perfected.

We have an indication of this in Ranio
NEws LABORATORIES, into which new television
appliances are now beginning to come. Va-
rious light-sensitive cells are being produced
already, both in this country and abroad. Of
course a light-sensitive cell is one of the
essential factors of a television system, and
it may be said that we are making satisfactory
progress in this direction. By next winter it

in the future.

but not sensational work—the probabil-
ity that Television will bring a new 1n-
terest to the set builder’s work within
the vear—development of mew material
for current-supply devices—how intelli-
gent broadcast regulation will stimulate
bustness—and technical improvement re-
sult in better broadcasting and reccp-
tion—new circuits, such as the Strobo-
dyne, and the possibilitics of the per-
fected Super-Regeneratr—The  Golden
Age of Radio s not in the past—but

have suddenly lifted. For the coming fall, we
are promised many new circuits that will give
us greater distance, better quality, and many
other points of excellence of which we were
aware only dimly during the past.

The Strobodyne Circuit, described in Ranro
News exclusively, is one of these new cir-
cuits, and may be called an evolution in radio.
Super-regencration, which may be the final
word in radio, is coming back with a whoop.

should be possible for the radio enthusiast to

The recent super-regeneration contest staged

build himself a home-made television apparat
tus: and it will not be long, now, before our
broadcasters will begin, perhaps experimentally at first, to send
out television impulses at certain stated periods.

Returning, for a moment, to the field of present activity, it may
be said that the house-current-operated radio set is becoming more
and more universal. Last year there were for sale hardly any cur-
rent-operated receivers which could be termed satisfactory. This
year a number of good sets are already on the market, and satis-
factory progress seems 1o have been made in this direction.

In radio tubes, many novelties are being produced right now. We
already have tubes that can be operated, practically direct, from
the 110-volt circuit. During the last six months, rectifier tubes
with very large current output have also been produced, so that
one of them will replace both “A” and “B” baiteries supplying the
receiver with current derived from the 110-velt line.

Of late we have seen the development of a new cartridge type
of rectifier, which is not dependent upon a heated filament, and can,
nevertheless, give an output of about 214 amperes. The whole de-
vice is not larger than a man's thumb. Other dry rectifiers, which
do away with messy liquids, are now on the market: these are
exceedingly ecfficient and really excellent, either to recharge your
l?attlt‘fry or, in connection with other devices, to replace the battery
itselt.

Of course, these are steps in the right direction and mean a
silent rqvolution in radio. These few remarks allude, to be sure, to
alternating-current devices; but so far only very few appliances to
operate on house-lighting direct current are available. This neced
not worry us greatly, hecause the total of direct current produced

for general distribution in this country is only about 10 per cent

UL G L

by Rapro News has produced a number of

really excellent sets. We have in our Labora-
tories several two-fube sets that give a very fine amount of volume,
and will bring in stations over a radius of several hundred miles
satisfactorily on a small loop. The old bug-a-boos of hand-ca-
pacity and whistles have been eliminated in these sets and really,
they may be said to work as well as any ordinary set. Nor do
these newer sets radiate and annoy your neighbors.

Super-regeneration, in my opinion, is a step in the right direc-
tion, and it is quite possible that, in the future, we shall use only
one or two tubes, yet obtain the same results that we do now with
five- and eight-tube sets. These new super-regenerative sets will
be described in coming issues of Rapro News.

While Furope has been generally conceded to be behind American
radio progress, it is, nevertheless, a rather singular fact that one
vast improvement in radio, the double grid tube, is not only not
produced in this country, but is hardly known here. There is no
denying the fact that the double grid tube is a great improvement
over the American single grid tube. This tube is in great demand
and is very popular in Europe, yet in America the only few samples
that are in existence are all imported. Why there should be such a
situation has always been a cause of wonderment and we hope it
will be rectified speedily.

All in all. it may be 3aid that radio is on the upswing. We
may expect this to continue, as it usually does in one of these
major cycles, for a considerable length of time. It is also a hope-
ful sign that the number of radio patents now in the Patent
Office is greater than it has been for many years. All of this
tends to progress and advancement in radio.

s
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Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from station WRNY on various radio and scientific subjects.
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Correlating Static and Weather Changes

How Static Measurements Show the Movement of Storms

T sea, on board the U.S.S. Kittery,

the writer has had opportunity to

study static with relation to the

condition of the atmosphere since
the spring of 1924. During 1926, these ob-
servations were made with the assistance of
the radio compass. The research, originally
started on board the Kittery, is now being
continued by the Hydrographic Office of the
Navy Department.

The purpose of this article is primarily
to show that static has a relationship to the
distribution of the atmosphere, as plotted on
the daily weather map, sufficiently definite
to enable one, by proper observations, to
make use of static in weather forecasting;
and, vice versa, to make use of our present
knowledge of atmospheric distribution and
movement in static forecasting.

VALUE OF STATIC OBSERVATIONS

This problem must be considered from
two different viewpoints. The first is that
of making use of instantaneous static inten-
sities without reference to any directional
properties that static may have. This might
be called plotting the ‘“highs” and “lows”
of static, just as we now plot “highs” and
“lows” of barometric pressure. The first
experiment conducted by the Kittery for the
Navy Department, before the introduction
of the direction finder, was on this principle.

Considering that a definite relationship is
established between atmospheric conditions,
or change of conditions, and static, facts
ascertainable concerning static from one or
more points of observation will be of value
in forecasting weather; and our knowledge
concerning the development and movement
of atmospheric conditions will assist in mak-
ing static forecasts. Add, to this knowledge,
that of whatever directional properties static
is found to have, and we begin to realize the
possibility of the importance of the relation-
ship of a static observation to a condition
remote from the station making the observa-
tion. It is this latter feature that will prove
of greatest advantage to the mariner.

RADIO COMMUNICATION IN STORMS

Two examples are given herewith of well-
known meteorological conditions with con-
trasting types of pressure distribution. One
is a well-formed homogeneous “high” (area

By LIEUT. E. H. KINCAID*

of high barometer readings) which covers
the West Indies, the South Atlantic and East
Gulf States, and the ocean area adjacent
thereto.

Fig. 1 illustrates the static-free and excel-
lent communication conditions attending this
“high.” The ship at the time was off Cape
Haitien, Haiti, on March 16, 1927, and with
a two-kilowatt transmitting set had no diffi-
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FIG 3

The origin of tropical hurricanes is shown above.

As “low’ pressure areas, they originate be-

tween the “highs” of fair, calm, weather, and

sweep the shores of the continents. They are

accompanied by static which radio compasses

will locate; and thus give warning of their
approach.

culty in communicating with Port au Prince,
Guantanamo, San Juan, Arlington and New
York.

The other example, Fig. 2, is of the same
geographical area but during a hurricane, the
most intense type of “low” (region of low
barometric pressure, such as accompanies tor-
nadoes) occupying a part of the same area.
(The “low” in this case is the historical
Miami hurricane shortly after it had passed
over and devastated Turk’s Island.) The
position of the observer was the same dur-
ing the observance of both states of weather
and attendant radio reception conditions;
that is, off Cape Haitien, Haiti, in this case
on the evening of September 16, 1926. In
the former case, in the “high” static was
practically zero and reception excellent in
all directions over long ranges within the
“high.”

In the latter case, in the “low,” reception
was impossible; although attempts were
made to communicate in all directions indi-
cated by arrows in Fig. 2; with Arling-
ton, San Juan, Guantanamo, Port au Prince
and even Cape Haitien, which was only 40
miles distant.

Here we deal not with theory but with
facts, namely (1) that on one occasion
static was terrific and the observer was
within the 29.60 isobar, southeast quadrant
of a hurricane; and, (2), on the other oc-
casion the observer was within a homoge-
neous ‘“high” and static was practically nil.

BAROMETER LOW, STATIC HIGH

The writer wishes to ask what this and
similar phenomena would seem to indicate.
To the observer in this case the same rela-
tive situations have recurred so often that
he is of the opinion that “highs” are rela-
tively static-free and “lows” are attended
with static somewhat proportional to the
intensity of the disturbance. This would
seem to hold good from troughs or areas of
moderate *low"” pressure to those of the
highest intensity, associated with hurricanes,
and from poorly-defined “highs” with mild
static to great homogeneous “highs” with
practically no static.

Assuming that this is true, and that “highs”
and “lows,” in the light of our knowledge
concerning their development, disintegration,
and motion across the area mapped, are to
be the basis for our static forecasting, we
need next to study the structure of “highs”
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The lines upon the map are *isobars,’” indicating the regions in which baro-
meters will give the same readings. “Lows,” where the barometer has fallen,
ions of fair weather.
map of March 16, 1927, is one of fine weather and excellent radio reception
conditions down the Atlantic Coast to the Caribbean.

shown, communication with New York is easy under such conditions.

are storm centers; “‘highs’ are r

* Hydrographic Office, U. §. Nazvy.

Fig. 1, the weather

From the position

WwWwWwW americanradiohistorv com

The circles in the lower right, closely grouped, show a great difference in
the air pressure, and consequently a_wind of hurricane proportions.
“Kittery,” almost in the center of the Miami hurricane. which is seen sweep-
ing toward the Florida peninsula, is unable to communicate with Cape
Haitien, only forty miles away, with her radio apparatus, because of the
enormous intensit

Illustrations courtesy

of the static disturbance.
ydrographic Office, U. S. Navy.

The
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and “lows” with a view to locating that part 80° 10° 6 50° 40° 30° 20 10°'
of each which may, under the most general 30" v

conditions, be expected to give the greater [

amount of static. We also want to know
where within the “high” or “low” to expect
the minimum amount of static for that par-
ticular structure.

Inthe Miami hurricane, static was stronger ¢
in the southeast quadrant than in the north-
west or southwest quadrants. In general,
the eastern half of “lows” will be heavier in
static than the western; the southeast, in
general, than the northeast and the south- g
west, than the northwest.

On March 21 last when the “high” shown
in Fig. 1 had moved from the position shown
to the eastward until the Kittery's positi.on
was in its southwest gquadrant, static in-
creased steadily. The above facts can be
reconciled with results obtained by many who
are studying static with the view of corre-
lating it with the atmosphere. In “highs,” it

CANARY ISLANDS

JAMAKCA .
CAPE VERDE

CARIBBEAN SEA ISLANDS

%—\“-"‘;\%fﬁ:mmu

VENEZUEL.

The map above, illustrating the movement of the Miami hurricane of 1926, indicates the posi-
tions of the ‘low” shown on larger-scale maps, on successive days. The dotted lines indicate
the proposed use of radio compasses to locate the center of the approaching storm and its move-
ments over the ocean; thus making possible much more accurate forecasting at an earlier date.

tion of the hurricane’s southeast quadrant.
Its center was 0600 miles distant. Fig. 4
shows the path of the center of the Miami

hurricane from the time it was first observed,
to the eastward of the Lesser Antilles, to the
time it filled up and dissipated over Mobile,

has been my observation that the
center has the mildest static, the

Alabama. This static belt drifted
along with the hurricane. The

southeast quadrant less than the 3% L3 a0 ut 0 e 58 dotted lines show how a radio-
southwest, and northeast less than U “a‘m.r.m?o compass system may enable us
the northwest; especially is this Spicfge Newhork to reach out in the region to the
true near the edge of the area. .L..L:\t“‘\' eastward of the Lesser Antilles,
“Highs” have different static % oo \ %  where barometer readings are
conditions associa§ed with them; a8 scarce, and triangulate such a
A Pacific “high,”" deep but o static center from St. Thomas,
lsitr:tiitgdaasgii.i :tviié}lhaf\;fni (lilf]fer;l;t oNashvifle = CTateras Barbado<_a5, and Trinidad.
berta “high,” which is shallow ¥ EART i “THE DOLDRUMS”
but of great magnitude. And G £ Fig. 3 shows the ideal at-
similarly, “lows” of different ori- i restop mospheric distribution for sum-
gin will have correspondingly dif- o b < mer, from which the hurricane
ferent static attendant upon them.  [o% Jacxsomill > belt, “the doldrums,” may be
" Fig. 5 ShO\YtS the same Miami 4 " \294 studied. In addition to these
rricane as it was passing over S5 SO . i e
F'ilori(la. I have listelil thegabove 8 NN B le]:;r‘;;a;:fséf ‘:::écieiggflAtnotmt::
facts in this particular manner in ANAR NN . - ’
A HEEN N we see the breeding place for
order to show how much can be - TOANSTT the early spring and late fall
forecalst PRl 1 ‘S,}%tllct, onc(ci ‘\ \aleel i i type that forms around the
}fls re ationship toll “g;)l. land \ e LAY A N =t Isthmus of Panama, between
IO“ L R e N~ LN ot T @ the North Atlantic or States
n our knowledge of the develop- Lo =290 “high” d the South Pacif
ment and motion of translation #/\2 i - S s “h}gl " al’i‘l St § S —
Of uhighsn and “lows” we have 20 - - o T Cﬁ‘.’? S{-,‘\?\ igh, . he selection o com-
R e d . o N pass stations here, as elsewhere,
which will be enhanced by the use ©SWAN 15. \ 4 will depend upon the proved
of an instrument which will make A range of accuracy of the

radio compass for this kind of
work.

Anyone working in a field as new and un-
developed as this naturally finds comfort in
having another and independent source,
wherein his conclusions have been verified.
H. T. Friis, of the Bell Telephone Research

use of the directional properties
of static.

FIG 5
Above is a magnified view of the hurricane
“low” at Miami on Sept. 18, showing the static
readings in different directions, as taken by the
loop apparatus of the ‘“Kittery’”’ at Guantan-
amo. The field is quite clear of static to the
south of the observation point.

TRACKING THE MIAMI HURRICANE

.
Here it will be seen that from Guan-
tanamo, where the Kittery was then moored,
the heaviest static was in the general direc-

\ HIGH
Low \3r. i, ot
2950 [ A " goggﬂ,-fﬁf_“/

2960 v

—

FIG 6

The weather map of Nov. 25, 1926, showing a ‘high® and fair weather
around the observation point at the Bell Laboratories at Cliffwood, N. J.
Static was practically zero when the center of the “*high” area was at the
observation point, as shown, and conditions were unusually favorable.

The following day, with the approach of the ‘‘low’ storm center across the

Mississippi Valley, static increased in intensity four hundred times. ‘The

direction of its center changed from west, as shown. through south and east,
and finally east of north, as the storm passed up the Atlantic coast.
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Laboratories, has taken observations over a
period extending from last August up to the
present date. They very generously co-
operated with the Hydrographic Office in
this work and I show you here the results
of a part of their observations which sub-
stantiates work previously done by me.

Fig. 6 shows a ‘“high,” central over New
Jersey on November 25, 1926. Static was
zero during the passage of this homogeneous
“high.” Following its passage, the “low,”
shown in Fig. 7, in its motion of transla-
tion to the eastward passed over the same
station. Static rose in intensity from 1 to
over 400 microvolts per meter during its
passage. The graph of direction and in-
tensity of static shown in Fig. 9 was re-
ceived by the Bell Laboratories’ instrument.
The direction shifted consistently from the
west, as shown, to north of east.

At the right we have the Fillli
record made by an auto-
matic recorder of static, [ Y R
on the same principle as T H'_i_
the mechanism shown be- M'r I“ i
low. The upper half of | .| T
the record shows the in- KNI |ﬂ| il
tensity of the static: be- ]_q LR ‘NL} iy
low, the relation of the a0
direction of its impulses 208!

to the points of the com- 1T
pass, as determined by oF

il

LT
i
mifm ; ! .

Lt

A IS 12 |
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the revolving loop, during
a vperiod of five davs:
covering the rise, pass-
age and disappearance of
the “low’ storm center
show in Figs. 6 and 7.

Fig. 8 (below)—The di-
rectional loop of the “Kit-
’s’’  static recorder,

and
The crashes of static are

tery’s
the hook-up used.

recorded by strokes of
the recording pen in the
lower right corner.

=200V +200V.

-90Vv. +90V.

AUTOMATIC RECORDERS
The Hydrographic Office is pleased to see
its desire of a year ago so quickly fulfilled

by commercial enterprise. We said then
that an instrument which can record both the
direction and the intensity of static would be

necessary to the successful accomplishment
of this work. Dr. L. W. Austin, at the
Bureau of Standards, has developed another
such device and there are still others. The
recorder we used on the Kittery is shown in
Fig. 8. The motor was so geared as to make
one revolution in six to ten minutes.

Mr. Friis, in describing his static recorder,
says, “The reason for the small advance
which has been made to date in the automatic
recording of static is probably due largely
to the lack of suitable apparatus. Certainly
there has never been any doubt that auto-
matic records would be very valuable. Tt is
just as important to know the static level
as it is to know the strength of a radio sig-
nal, because it is the static-to-signal ratio
that determines the intelligibility of the sig-
nal. A static recorder connected to a ro-
tating directional-antenna system would tell
us where static comes from and, therefore,
enabie the radio engineer to determine wheth-
er it is worth while to construct a directive
antenna system. Also, the connection bhe-
tween thunderstorm areas and static would
make static recording valuable to the meteo-
rological service. There is perhaps no reason
why a suitable static recorder should not
make it possible in a few years to obtain a
daily static forecast, just as we get our
weather forecast now.”

I believe another year will see it possible
to have static forecasts as Mr. Friis pre-
dicts, and, with such forecasts, will come
a more exact knowledge of the relation of
storms to static. The result of this will
be the identification and tracking of many
storms, which is at present difficult, espe-
cially over ocean areas where barometer
readings are scarce. °

“Why Kilocycles?”’—A Short Explanation

IN rearranging the licenses of stations
lately, the Federal Radio Commission,
like all technical men, has laid special em-
phasis on kilocycles, .rather than on wave-
lengths. Yet the public has previously
failed to respond to efforts to impose upon it
this more scientific method of reckoning.
There seems to be a popular feeling that a
wavelength is something tangible, while a
kilocycle is an abstract idea.

Yet the matter should be simple enough.
A cyele is a reversal from positive to nega-
tive, and back again from negative to posi-
tive, in the electricity in an alternating-
current circuit, or in the impulses creating
the field of a radio wave. “Cycles,” used
as a measure of the rapidity of these
changes, implies always per second; and
“kilocycle” is simply a short expression for
thousands of cycles (per second). A thou-
sand kilocycles, therefore, means a million
double changes per second in the polarity of
the wave, as measured at any point in its
progress; and, as the wave advances 300,-
000,000 meters (more accurately, 299,820,-

000, more or less) per sccond, the “peaks”
will be highest at points 300 meters apart,
along the path of a 1000-kc. wave. We
have here the idea of a simple wave, cor-
responding to a wave in water, with approx-
imately equal spaces between its highest
crests. However, the water does not move
steadily forward—it rises and {falls—and
the radio wave is not a flow of current; it
is a rise and fall of voltage.

The frequency of currents, alternating
from thousands to millions of times a sec-
ond, has been very accurately measured, by
means described in Rapnio News for De-
cember, 1926; the wavelength, with a lesser
degree of accuracy, by other complicated
devices. From the standpoint of classifying
stations in a broadcast list, we might use
either kilocycles or meters readily enough.
We may also describe a distance as 66 feet,
or as 1/80 of a mile, with equal accuracy;
it is merely a question of convenience in
reckoning.

But, in the technical problem of arrang-
ing stations so that thev will not interfere

wwwW americanradiohistorvy com

with cach other, it is necessary to calculate
in cycles; because what is impressed on a
racdio carrier-wave is not a wavelength. It
is @ frequency.

A musical note is a vibration at the rate,
for instance, of 300 cycles a second, caus-
ing air waves about four feet long. In an
electric speech amplifier this would corre-
spond to electric waves about six hundred
miles long, because of the greater speed of
electricity. But we do not add a six-hun-
dred-mile wave to a thousand-foot wave;
we impress a frequency of 300 cycles (per
second) upon one of a million (per second).
The result is a “modulated wave.” The
function of a radio detector is to iron out,
so to speak, the million-per-second wave and
leave the 300-per-second wave, which enters
the loud speaker and reproduces a 300-cycle
note, of sound in air.

Now, at the upper end of the broadcast
band, a 300-cvcle change affects the wave-
length (measured in meters) about ten times
as much as it does at the lower end of the

(Continued on page 182)
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£6 0. We don't use our radio

much in  the summer. You

kinow. The static is so bad.”

You have no doubt heard such
an explanation offered many times for park-
ing radio among the moth balls from May
till September every year——probably. you
have offered it yourself. And there is of
course some truth behind it.

Summer reception is admittedly not as
satisfactory as that in winter. Signal
strength is lessened, atmospheric interfer-
ence is increased, and distance range is lim-
ited. But granting all this, there is still
no reason to relegate your radio to the same
disuse as sleigh bells during the hot months
—at least not under present-day conditions.

If vou give it a fair chance, it will go
right son giving you information and enter-
tainment in spite of static and the thermo-
meter. The broadcasters continue to put
good programs on the air, you notice; many
of them features not possible during the
winter, such as sporting events. All you
have to do is give vour radio a chance—first
by getting rid of the notion that summer
static makes it practically useless.

WATCH YOUR ACCESSORIES

You have probably noticed nights during
the winter when the static was just as bad
as on the worst during the summer, and
summer nights when the air was as clear
and the signals as sharp as during the win-
ter. Further, you can easily overcome even
bad static, as will be explained in a moment.
But first you must he sure that your re-
ceiver is in proper condition.

Because they have the notion radio is only
for the winter., many people let their sets
struggle through the summer with worn-out
tubes and run-down batteries. The result

‘How are your batteries? Check them with a
good meter.

4s noise they charge to static, and weak sig-
nals they lay at the door of the hot
weather; when the fault is solely that of
defective accessories. So be careful to see
that vour tubes are live and your batteries
as fully charged in the summer as during
the winter.

Now as to static:—As you know, mod-
ern receivers are designed to overcome this
much more successfully than older types;
and you can assist them by some simple
means.

OPERATING SUGGESTIONS

For example, even very bad interference
of this kind can be materially reduced by
merely turning down your rheostats (the
filament-current controls). This, of course,
also reduces the volume; but, since you will
probably be listening to a nearby station,
the volume will still be found ample for all
practical purposes, at the same time making
the program much more enjoyable.

If yvour set is so equipped, you can get
the same result by plugging in your loud
speaker on the first audio stage instead of
the second, as usual, The jacks will be
found plainly marked, or vour dealer will
give you full directions.

Making the Most of Summer Reception

Why Keep Your Radio In Moth Balls from May Till September?

By CHARLES M, ADAMS

A better way of combating “old man
static,” however, is by using a small indoor

Cutting out the last audio stage may help on
locals.

acrial. This can be made by running a
piece of insulated wire from ten to thirty
feet long around the baseboard or picture
molding.  Simply disconnect your usual out-
door aerial and connect the indoor wire in
its place. You will find that this reduces
the amount of static and other interfering
noises picked up to a considerable degree,
and at the same time gives ample volume
and surprising distance.

q
The city dweller will find possible advantage
in ant indoor aerial

UNDERGROUND RECEPTION

If you live out in the country or. even
though you live in the city, if vou have
access to a back yard, you can do away
with practically all static, not only in the
summer, but in the winter as well.

Professor James H. Rogers. of under-
groaund radio fame, was the first to show
thac excellent reception could be had by the
groimd inethod, using no aerial. All vou
neerd to do is to bury your aerial in your
back yard or any open plot.

N

A F R g Loop

If you are fortunate enough to have your own
yard, try '“‘underground” reception.

Such underground radio “aerials” require
a hole about three feet in diameter. The
lhole is sunk about four feet into the ground;
while a lead-covered connection cable runs
to your set. With such a device it is pos-
sible to listen, even during a thunderstorm,
and you will not be troubled with an ex-
cessive amount of static. During normal
periods, the underground system picks up
practically no static at all. Long-distance
stations can be picked up with the “under-
ground aerial” method just as with the
outdnor open aerial.
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If your receiver is of a type two or three
years old, and unshielded, you will even find
that you can get much the same result by
disconnecting the aerial entirely.

But the principal reason why you use your
radio less in summer than in winter is that
you want to be out of doors. Likewise, you
do less reading, less theater-going, less card-
playing, less dancing in hotels and halls,
because it is too hot indoors. Instead, you
seck porches, yards, parks, roads, camps—
anything that promises relief from the heat.
However, instead of putting radio on the
sheli till cooler weather, you can take it
out of doors with you easily and conven-
iently.

You need not sit in a hot room to listen to
your radio.

For example, there are few houses in
which several alternative locations for a set
are not offered; and one making it possible
for the set (if with a built-in speaker) to be
placed near a window so that those on the
porch or in the yard may hear the program,
should he chosen at the time of installation.
If this has not been done, you may find it
possible to have the set moved to such a
location without difficulty.

EXTENSIONS EASY

Should your receiver be provided with a
separate spealer, the solution is still more
simple. All you mneed do is equip the
speaker with an extension cord and place it
in a window or on the porch. These exten-

Why not take the speaker out on a cool

porch?

sion cords are now available in lengths up to
fifty feet. Their cost is small. They can
be connected easily, and make it possible to
place the speaker in any of several locatious
that command the out of doors, and offer
as well considerable convenience when it is
desired to move the speaker about the in-
terior of the house during the winter.

In  fact, if your receiver is already
equipped with a built-in speaker, you will
find it of material advantage, as many have
done, to purchase in addition a separate
speaker, which can be moved about with the
convenience just suggested, both in summer
and winter.

In any event you should have little diffi-
culty in finding ways and means of adapting
vaur receiver for full summer usefulness.
The principal thing is to remember that
your radio can give you just as much plea-
sure in summer as in winter, if you give it
a fair chance.
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| A Loud Speaker with a Three-Quarter |

Mile Range

An Exelanation of the Theory and Operation of a Large Exponential Horn

N important development in

the science of acoustics—a
huge exponential horn for reprodu-
cing notes of all pitches with great
volume — was  demonstrated in
Pittsburgh recently before an audi-
ence of newspapermen, music crit-
ics, and electrical engineers. The
horn was operated from the re-
search laboratory of the Westing-
house Electric and Manufacturing
Company, and with the auditors
assembled on a hill three-quarters
of a mile away from the horn, its
radiating capacity was put to the
acid test.

Phonograph records were used
for the demonstration, and afforded
a wide range of frequencies. The
piccolos and bass horns of Sousa’s
Band; the treble and contra-bass
notes of the pipe organ, and the
2,500 voices of the Associated Glee
Clubs of America singing to full-
organ accompaniment, bridged the
wide gap between auditors and
horn without blurring or faltering.

The inventors are Dr. Joseph
Slepian and Clinton R. Hanna, of
the Westinghouse research stafi, to
whom a patent has been recently
granted.

The basic principles underlying
the exponential method of sound
radiation are explained by Mr.
Hanna in this article. The popular
theory, that the function of a horn
is to amplify sound, is exploded by
the writer, who is recognized as
one of the leading authorities on
the science of acoustics.

—EDITOR.
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HE exponential horn is a sound-

radiating device whose usefulness is

appreciated more and more as time

goes on. Over three years ago meth-
ods of designing such horns for loud speak-
ers or other reproducing instruments were
published by the writer and Dr. Slepian.
At that time the principal advantage of a
reproducer using thne properly-designed ex-
ponential horn, over those using the con-
ventional short horn of random shape, was
that the bass notes were given more nearly
their correct prominence, and that the
resonances of the diaphragm were muni-
mized to prevent undue prominence of notes

By CLINTON R. HANNA

in the middle- and upper-frequency ranges.

Today the correctly-designed hornt is use-
ful also in making it possible for relatively
simple and small vibrating mechanisms to
radiate the very great amounts of sound
required for large auditoriums, ballrooms,
out-of-door concerts, etc. With apparatus
recently developed, it is possible to repro-
duce Sousa’s Band at full volume, or 2,500
voices singing to full-organ accompaniment,
without the slightest rattle or overloading.

Applications for such reproducers are at
once apparent. Within a short space of
time it will be unnecessary to travel to the
big cities to hear a famed symphony or-
chestra, or an acclaimed musician playing the
organ scores of a picture. Such music can
be reproduced in local auditoriums or
theatres.

FUNCTION OF HORN

In view of the importance of the horn
in the new development, it is advisable to
review some of the characteristics of horns
and methods of designing them. Contrary
to the popular conception, a horn on either
a talking machine or loud speaker is nof an
amplifier. Nor is it necessary that it shall
resonate in order to perform its function;
in fact the best horns for reproducers do
not resonate strongly at any frequency.

The real function of a horn is to be a
sound radiator; much the same as that of
an antenna is to be an electromagnetic wave
radiator. The horn enables the relatively
small diaphragm to get a “grip” on the air,
so to speak; just as the antenna enables the
radio transmitter to get a “grip” on the
medium through which radio impulses travel.
Of course, it is possible to radiate sound
directly from the vibrating member to the
air, but much larger surfaces are required
when this is done. The horn enables a small
diaphragm to radiate large amounts of sound
to the atmosphere.

How does the horn accomplish this? The
student of physics knows that, in a mechani-
cal system, power is measured by the
product of force and velocity. Thus, if
two vibrating diaphragms of greatly differ-
ent size are radiating equal amounts of
sound-power when moving with the same
velocity, the total force must be the same
for each; and the pressure per square inch
on the smaller diaphragm must be much
greater than it is_on the larger. The horn
is the device which brings this about. It

The author in his laboratory. The unit in the foreground is the one used in the exponential horn
shown on the opposite page.
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causes the pressure per square inch over the
surface of the diaphragm, for a given veloc-
ity, to be many times greater than if the
diaphragm were to vibrate in free space.
The horn, therefore, makes the diaphragm
work harder; and this is the reason more
sound is radiated from a given diaphragm
with a horn than without.

A horn does not amplify. It increases
the amount of sound radiation by causing
a greater load to be placed on the diaphragm.

“EXPONENTIAL” DEFINED

The best horn is one which radiates most
uniformly over the required range of pitches.
It can be shown that, of all horns having a
given size (i.., same length and terminal
areas), the exponentially-shaped horn fis
the most wuniform sound radiator. The
mathematical equation of such a horn could
be given; but it is much more easily under-
stood if described as a horn whose cross-
section doubles at equal intervals along its
length.

For example, if a horn has an orifice
with an area of half a square inch and,
at one, two and three feet, etc., from the
orifice the sections are one square inch, two
square inches and four square inches re-
spectively, we have an exponential horn in
which the area doubles every foot. A horn
whose area doubles at smaller intervals
would be said to expand more rapidly, and
one whose area doubles at longer intervals
would expand at a lower rate. 5

This rate of expansion is an important
factor in horn design, for it determines
the lowest frequency down to which the
horn is a uniform radiator. This limiting
frequency is called the “cut-off” frequency;
for below it the radiation is very small. A
horn whose area doubles every foot cuts
off at 64 cycles. One expanding half as
rapidly would cut off at 32 cycles, and one
expanding twice as rapidly at 128 cycles.
Thus the contour of the horn is determined,
if we know at how low a frequency we
wish to reproduce.

MOUTH OF HORN

The next question that arises is, “How
far should the horn be extended before
being terminated at the mouth?” It was
stated at the beginning that a properly-de-
signed horn should be free from noticeable
air-column resonance. To prevent reson-
ance, the large end, or mouth of the horn,
should be large enough to transmit the pres-
sures emanating from the horn to the at-
mosphere without any reflection. Of course
this is impossible, because of the sudden
relief of pressure as the wave passes out-
side the confining walls of the horn. But,
if the mouth is made comparable to one-
quarter of the wavelength corresponding to
the cut-off frequency of the horn, (as de-
termined by its rate of expansion) the
resonance of the horn will be very small.

The wavelength in feet is determined by
dividing 1120 (the velocity of sound in
air in feet per second) by the frequency.
So the horn should be extended umtil the
mouth has a diameter about one-quarter
this wavelength. If the horn section is ap-
proximately square, the area of the mouth
should be as large as that of a circle hav-
ing this diameter.

As an example, the horn whose cut-off
frequency is 64 cycles, corresponding to a
wavelength of 1120 divided by 64, or 17V
feet. should have a mouth about 4% feet in
diameter, if circular, or four feet square.
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THROAT OF HORN

Now we come to the small end of the
horn. What cross section should we choose
for this end? Just as the large end was
determined to secure the proper coup-
ling to the atmosphere, so the small end
must be chosen to give the best coupling
to the vibrating mechanism. This arca is
fixed by three things: (1) the mass of the
diaphragm, (2) the area of the diaphragm,
and (3) the highest frequency to which the
reproducer is to respond with uniformity.

To understand this part of the problem
we must get a clear picture of how the
horn loads the diaphragm. Imagine a dia-
phragm vibrating back and forth as a pis-
ton (i.e., every part moving together through
the same amplitude), pumping air in and
out of the throat of a horn. If the air
cavity just above the diaphragm is small,
nearly all of the air displaced by the dia-
phragm will move into the horn, and only
a small part of the motion will be lost in
compressing the air in the cavity.

Suppose the diaphragm in vibrating back
and forth moves 100 cubic inches of air
per second into the horn. If the horn has
a throat area of half a square inch, the
velocity of air in the throat will be 100
divided by 0.5 or 200 inches, per second.
If the area of the throat were only one-
quarter of a square inch, the velocity would
be twice as great or 400 inches per second.

Now the characteristic of the horn is
such that, when air is moving back and
forth at its throat with a frequency greater
than the cut-off frequency, a pressure,
known as radiation pressure, is created.
This pressure is directly proportional to the
velocity of the air particles at the throat,
and makes itself felt back into the air
cavity and all over the surface of the dia-
phragm. Since the air velocity in the horn
is greater for the horn having the smaller
throat. the pressure will be greater; and the
total force exerted on the diaphragm, which
is the pressure multiplied by the diaphragm
area, will be greater.

Part of the force used in moving the
diaphragm will be spent in overcoming this
radiation pressure, and part will be spent
in overcoming the inertia and stiffness of
the diaphragm. Now it is desirable that
the greater part of the driving force shall
be spent in overcoming the radiation pres-
sure, at least over a good part of the range
of pitches required. To bring this about,
the radiation pressure must be high, and

o

The peculiar method of folding the Westing-

house exponential horn (shown above) was

developed by engineers of the Bell Telephone

Laboratories, This design makes possible a

long horn within a reasonable space. The

folding in no wise affects the performance of
the horn.
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The exponential horn mounted on a pedestal, preparatory to the demonstration during which
the voice of the horn was clearly heard, three-quarters of a mile away. The inventors—Dr.
Slepian at the left, Mr. Hanna at the right, are shown beside it.

thus the throat of the horn must be rela-
tively small.

We have then the requirements of a good
horn. First, it must be approximately expo-
nential in shape and of slowly increasing sec-
tion, in order to transmit the lower pitches.
Second, it must be large at its mouth in order
to prevent noticeable horn resonance. And
third, it must be small at its throat in order
te cause sufficient radiation pressure to be
exerted on the diaphragm as it moves. It
will be noted that all three of these re-
quirements make for a long horn. Length,
however, is merely incidental and not funda-
iental in determining the performance of
a horn. It should be stated that while
good horns are long, the exponential horn
1s shorter than any other covering the same
range of pitches. It has the added advan-
tage of having greater freedom from horn
rasonance,

APPLICATION TO POWER LOUD
SPEAKERS

It has been hinted that horns are ad-
vantageous because small vibrating systems
may be used instead of large ones. This
advantage is greater for loud speakers
which are to radiate very great amounts
of sound.

To illustrate this, consider a horn having
a throat area of half a square inch and a
mouth area of 2,304 square inches (corre-
sponding to 4 feet square). Let the rate
of expansion be low enough to include 64
cycles. If a diaphragm pumps air in and
out of this size throat at the rate of 50
cubic inches per second, approximately one
watt of sound will be radiated, provided the
irequency is above the cut-off of the horn.

Now let us see what is taking place at
the large end or mouth. The rate of flow
of air in cubic inches per secoud is not
the same along the horn but is greater for
the larger sections in proportion to the
square root of the area. Thus, at the mouth
of the horn the area is 4,608 times as great
as at the small end, and the air current, in-
stead of being 50 cubic inches per second,
will be 50 times the square root of 4,608, or
3,400 cubic inches per second. This in-
crease does not signify amplification but
rather multiplication; for what is gained in
air flow is lost in pressure, so that the
power remains the same. But the signifi-
cant thing is that a small diaphragm, per-
haps two or three inches in diameter, dis-
placing only 50 cubic inches per second
when attached to a horn, is capable of mov-
ing, in this case, 3,400 cubic inches of
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air per second at the mouth of the horn.

The horn and small diaphragm can of
course be replaced by a large diaphragm,
of size equivalent to the mouth of the horn,
moving in free air so as to displace 3,400
cubic inches of air per second. The mechan-
ical difficulties of arranging such a large
diaphragm are at once apparent, however.
Also the force required to move such a
diaphragm is very much greater, due to its
greater inertia; and this makes for much
lower efficiency. When large amounts of
scund are needed, relatively large amounts
of driving power from amplifiers are re-
quired. Naturally the device having lower
efficiency will require the largest amplifier
to drive it.

Summing up the advantages of the horn
in its new high-power development, we
may say that: (1) it allows the use of
relatively small and easily-constructed vi-
brating systems; and (2) it makes for high
efficiency, thereby reducing the size and
cost of amplifiers for operating the loud
speaker.

The Why of Power Tubes

HY are large audio amplifier tubes of

the 112, 171 and 210 types essential for
quality reproduction? This question can be
answered, briefly, as follows:

Older types of radio receivers reproduced
with full intensity only the medium-pitched
notes, to which both the loud speaker and
the human ear are sensitive. The lower
bass notes were not reproduced and the high |
frequencies were slighted. Under such con-
ditions, tubes of the 201A type were capable
of giving satisfactory service.

Present day requirements call for full re-
production of a much wider range of fre-
quencies with uniform intensity. The high
frequencies do not carry much energy, and
hence impose no additional load on the tube
supplying the speaker. The low frequencies,
on the other hand, contain most of the en-
ergy present in musical selections or speech
and, therefore, have a tendency to greatly
overload the tubes. At the same time, the
reproduction of these notes does not give the
impression of loudness, because the ear is
less sensitive to them.

It will be evident, therefore, that quality
reproduction requires tubes capable of fur-
nishing greater power output than can be
obtained from 201A type and similar tubes.
Emphasis should be placed on this feature of
tone quality in reproduction, and not on the
volume obtainable from power tubes.
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Radio News of the Month lllustrated

By GEORGE waLL

. PATROL
IS pUANE
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The forests of Manitoba, Canada, are patrolled by the
Royal Canadian Air Forces in co-operation with the
Lately the airplanes used in

province’s forest service.
this work have been equipped

whereby they can at once report fires, obviating delay

of flying to their base or a
once reserve planes with fire
are dispatched to the spot,
precious minute. This may

many small fires into

-
B T -z
o =

with transmitting sets,

telegraph station. At
fighters and equipment
without the loss of a
prevent the spread of
conflagratians.

There are still regions where
the fear of witchcraft is not ex-
tinct, and the radio comes
under stroag suspicion, A coun-
try schoglteacher in  Central
Europe was receatly the victim
of the superstitious peasantry,
who associated the mysterious

box with recent unfavorable

weather. After breaking his

windows, they fell upon the

radio set and its unlucky owner,

both of whom suffered consid-
erable violence.

Radio amateurs co-operated with the ‘defending”
“Blue” forces during the recent grand military
and naval maneuvers off the southern coast of
New England. Over 150 of them joined in this
net, and kept close watch for the ‘invading”
“Black” forces—thus adding somewhat to the
difficultics of the latter. This intelligence system
reported the appearance of any warships or air-
craft within its range to the headquarters of the
defence, just as in actual warfare, when its mem-
bers would be invaluable in active service.

To broadcast dance steps, as well as music, a New York

station uses a special microphone of the type shown. It

is but six inches above the floor, and thus catches the
‘“lowest” terpsichorean notes.

Have you often felt that you
would like to join in a DX radio

concert? One of the staff of Railways is equipped with radio
WAAM did this very thing, headphones, plugged into outlets
when a Tulsa orchestra was in the walls, while the car has
picked up on a receiver. The a cone speaker. This was a
singer joined in, and the come- special part of the structural de-
bined harmony was broadcast, sign; each car has its own
giving listeners the impression built-in  receiver and  special

that vocalist and musicians were

in the same room.

Every seat
cars of

in the new parlor
the Canadian National

aerials are provided.

%
DANCING ON
AIR LINER

RADID STATION
SENDING TYPHOON
o WARNIHGSl

A NLY
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The China seas are subject to violent hurricanes, or *‘ty-
phoons,” with much destruction of shipping occasioned there-
by. To minimize this loss, the British government has
erected at its concession of Kowloon, on the mainland op-
posite Hongkong, a 114-kw. station devoted to the purpose
of sending out storm signals. It operates with the call VPS3.
Typhoon warnings will be sent out in code on 600 meters
(spark). on 800 meters I. C. W., and finally on 300 meters
by telephone, in many languages—English, French, German,
Japanese and Chinese. While most native coasting craft have
no radio equipment, it is hoped that many of them will in-
stall crystal receivers for the purpose of listening in for these
warnings, and thus be able to seek timely shelter.

Plans for the installation of transatlantic air scrvice by dirig-
ibles next year have been made. It is proposed to operate
between Seville, Spain, and Buenos Aires, Argentina, a super-
Zeppelin 675 feet long and 96 feet in diameter, with the
conveniences of an ocean liner; and thereby cut the time of
the vovage from seventeen days to three. Radio communi-
cation, of course, will be maintained continuously during the
voyages. The capacity of the aerial vessel will be twenty-
five passengers; and their quarters will have even a dance
floor. Music will be provided internationally, from New
York., Paris or Berlin, as desired. and the trip will be a
round of pleasure. Later the establishment of similar serv.
ice to cover a route between New York and the Continent
will be attempted.
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Suprer-Power Broadcasting

in Germany

Views of Europe’s Largest Transmitter.
24-Kilowatt Langenberg Station, 5XX

HIS giant station is located on a

wooded height between the rivers

Wupper and Ruhr, in Germany's

greatest industrial district, the Rhine-
land, six miles north of Elberfeld, and a
little more south of Essen. Tts studios are
at Elberfeld, Diisseldorf, Koln (Cologne),
Dortmund and Miinster; though it may be
comected by land-line with any other Ger-
man broadcast station. Its input is 60 kw.;
output, 24 kw.; wavelength, 468.8 meters
(640 ke.).

The transmitter operates in three stages;
the first a 400-watt tube with two 50-watt
modulators; the second has two 1Vi-kw.
tubes; and the third employs three 20-kw.
tubes, the various types used being illus-
trated above. On the plates of the inter-

The New

The excavations for the construction
the elaborate ground system,

A 1%4-kw. tube, used in the inter-

mediate stage of the transmitter.
i The filament requires 24 amperes,
9l at 22 volts. Its efficiency is estis
i mated at 75 to 80%.

S s

By A. W. HERBERT (Berlin)

mediate tubes, 4,000 volts is used, and on
the final amplifiers, 10,000.

Six huge rectifier tubes are used to con-
vert the 5,000-volt A. C. received over long-
distance power lines; this current supplies
the tubes, except for the filaments of the
smaller ones, for which a D. C. gencrator
1s used.

The apparatus is housed in a single build-
ing, 75x140 fect. The transmitter room,
32x45 feet, is divided by a 14-panel iron
switchboard. All the operating levers are
grounded for the protection of the staff.

A special refrigeration plant is included
to cool the plates of the tubes; it consumes
hourly about 1,300 gallons of water, which
is first put through a softening process, in
order that scale may not be deposited in
the jackets around the tube plates.
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3 showing
the trenches for the heavy ground wires,
They cover radially a huge ellipse.

of

Volts, -“A”t uses 15 f
volts “B » curre"t_ ¢

A T-aerial, of five 70-meter (230-foot)
wires, is suspended between two 328-foot
steel towers, 820 fect apart. These are not
guyed in any way, but set in concrete foun-
dations, with porcelain insulation about their
lowest members.  Condensers shunted by
variometers are used to tune this aerial,
which was the subject of much experiment.

The ground is a radial net of copper
wire, buried about three feet deep, and
joined by an outer circuit. Eight miles of
wire are thus used; and excellent reception
of this station (830 miles on a crystal set)
is attributed to this elaborate system.

Powerful as Langenberg is, a “dead” arca
for its reception has been found south of
Cologne: and a relay station is proposed
for the benefit of the residents of this dis-
trict.
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POWER-AMPLIFIER UNIT AF-
FORDS VOLUME WITH
HIGH QUALITY

POWER-AMPLITIER unit, which can

be connected to any complete radio re-
ceiver to strengthen its output, has recently
been brought out by a Mid-Western firm.
The installation of the device, which takes
the form of a neat little wooden box about
seven inclies long, six inches high and four
wide, necessitates no changes in the wiring
of the radio set, and can be accomplished in
a few minutes.

Electrically, the amplifier comprises a
single stage of resistance-capacity-coupled
amplification, feeding the loud speaker
through a conventional filter consisting of a
30-henry choke coil and a 2-mi. fixed con-
denser. The choke coil carries the D.C. of

The wooden case of the amplifier is finished in

walnut, and presents a pleasing appearance.

The knob, actuating the shaft of the 500,000-

ohm potentiometer, acts as a combined volume

control and filament switch. The two small

jacks at the bottom accommodate the loud-
speaker tips.

Ilustrations courtesy Central Radio
Laboratories.

the “B” supply to the plate, at the same time
forcing the A.F. component of the plate
current through the condenser into the
speaker, which responds audibly. The con-
denser, while passing the A.F., blocks the
passage of the direct current and keeps it
out of the delicate windings of the speaker.

The input resistor, which connects to the
output from the last audio stage in the re-

2mf

A mf

ouTPUT

30 HENRY

125000 OHM CHOKE

(&= A+ A-C+ B+IBOORI3SV.

Complete schematic hook-up of the amplifier

unit. Note particularly the connection of the

500,000-ohm potentiometer in the grid circuit
of the tube.

At the left is the

potentiometer, mounted against the side of the

case; in the center, the tube socket, fixed fila-

ment resistor, and coupling resistors; and at

the right, the choke coil and the fixed con-
densers.

Inside view of the amplifier.

ceiver, is a fixed one of 125,000 ohms value.
The grid resistor is a 500,000-ohm potenti-
ometer, wired as indicated in the schematic
diagram. It acts as a volume control, and
allows a fine graduation of tone. This in-
strument is fitted with an independent switch,
connected in the filament circuit of the am-
plifier tube, which is opened when the knob
is turned to the “off” position.

The components of this amplifier unit are
encased in a walnut-finished box, on one
side of which are mounted the potentiometer
and two output tipjacks to take the loud-
speaker cord. The amplifier tube is inserted
through the bottom, and hangs nose down.
Convenient lengths of battery cords are fur-
nished for easy connection of the unit.

The amplifier is made in two models, one
to accommodate a power tube of the 171
type, operating on a storage “A” battery, and
the other for a tube of the 120 type, work-
ing on dry cells. Plate voltages up to 180
may be used, with the corresponding “C”
voltages for the respective types of tubes.

As might be expected with an amplifier
of the resistance-coupled type, the operation
of this unit leaves little to be desired. The
reproduction afforded by it is faultless, the
quality of the tones actually recreated by the
loud speaker being limited only by the qual-
ity of the preceding audio amplifier.

CONDENSER CAN BE MOUNTED
IN TWO POSITIONS

The three-gang variable condenser shown
in the two accompanying illustrations is one
of the most interesting instruments of its
kind which has appeared for some time. It
is so made that it can be mounted on a re-
ceiver panel in two positions; in one, with
the shaft protruding directly through the
panel in the usual manner; and in the other,
with its frame paralle! to the back of the
panel, in which case the rotation of the
shaft is controlled by a geared dial of the
drum type. The scale S of the latter (see
illustration) is illuminated by a flashlight
bulb mounted behind the panel and viewed
by the operator through a little decorative
bronze window, SC. The actual manual ad-
justment of the condenser is made on the
knob K, working against the metal gear
MG, which in turn is fastened to the shaft
of the condenser.

Both sets of plates, in each unit of this
condenser, are square in shape, and both
move when the shaft is turned. They mesh
into each other ; the maximum capacity being
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produced when they are fully interleaved
and the minimum when they are completely
separated. At the front end of each triple-
unit assembly there is a pair of gears, only
the left one, G, being visible in the illustra-
tion. These two gears, of the same size,
mesh with each other; one of them being
turned by a comparatively smaller gear at-
tached directly to the end of the condenser
shaft. Thus, when the latter is rotated, the
two sets of plates (consisting of three sec-
tions apiece) move in opposite directions,
and the capacity changes accordingly.

As the ratio of the shaft gear to the hake-
lite gears which it turns is fairly high, the
shaft acts as its own “vernier,” and allows
fine adjustment of the condenser capacity.

On a small insulated sub-panel resting on
the frame of the condenser (beneath the
plates) are three compensating “vernier”
condensers V, each connected across the

General view of the three-gang variable con-

denser. The small compensating or ‘‘vernier’®
condensers V are of the flat-leaf type. their
capacities being adjusted by means of short
machine-screws bearing down on the top plates.

Ilustrations courrﬂsy Gray & Danielson Mfg.
Co. (Remler Division).

variable condenser unit above it. These al-
low perfect matching of all the stages of
any R.F. circuit in which the triple conden-
ser is used for simultaneous tuning. To en-
able the set owner to make the proper ad-
justments while the circuit is m actual op-
eration, a wooden screwdriver is furnished
with the instrument; an ordinary metal
screwdriver being useless for the purpose.

The substantial frame of this condenser is
made of aluminum, finished in a dull black
color. This forms a fine background for the
brass plates. The instrument, over all, is
about 714 inches long, 4 wide and 4 high,
and is in general rather unusual in appear-
ance.

The drum-control may be obtained sep-
arately from the condenser, and used with
other multiple-condenser assemblies.

The triple condenser with the drum control
parts mounted temporarily in place to show

their approximate positions. On a completed

set, only the knob K and the scale wmdqw

SC, with the section of the scale behind it,
would be visible.
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The small cylinder C at the left is the crystal

part of this ingenious crystal detector. The

two knobs at the top turn the crystal and ad-

just the position of the catwhisker W. Con-

nection is made to the instrument by means
of the plugs P

Ilustration courtesy Dr.

Hugo Graf.

INGENIOUS CONSTRUCTION IN
GERMAN CRYSTAL DETECTOR

HIE characteristic ingenuity of German

instrument makers is evident in a new
crystal detector which was sent recently to
Rapio News LaporaTories. The device, as
can be seen from the accompanying illustra-
tion, is entirely different {rom anything ever
used in the United States, even the crystal
taking a different form.

The main elements of the detector are the
three upright members: TR, a threaded rod
which is turned by means of the small knob
at its upper end; a fixed guide-rod, G; and
the crystal itself, C, which takes the form
of a small cylinder and which likewise can
be rotated by a small knob fastened to the
cap over its upper end. These members are
fastened between two discs of insulating ma-
terial, 13§ inches in diameter, and are pro-
tected against dust, dirt, moisture and the
operator’s fingers by a glass barrel encircling
them. The bottom disc is equipped with two
split plugs, P, which are intended to fit in
small jacks on the top of the cabinet of a
set or on its front panel.

The catwhisker wire, W, is soldered to a
small forked member which slides up and
down the center guide-rod G when the
threaded rod TR is turned. As the crystal
is rotable, its entire surface can thus be
probed hy the catwhisker as the latter travels
across it.

The crystal itself is a surpassing novelty.
Tt is galena (lead sulphide) lead and mer-
cury, formed into a smooth solid cylinder
about ¥4-inch in diameter and 74-inch long.

The complete detector, over all, is 234
inches high and 134 inches in diameter.

OUTPUT UNIT AND POWER-TUBE
ADAPTER COMBINED

WNERS of two- or three-year-old

broadcast receivers, who want to install
such up-to-date expedients as a power tube
and an output unit for the protection of the
loud speaker, will find a new connector de-
vice very convenient for their purpose. It
can be installed in a few minutes, and re-
qulres no changes in the wiring of the re-
ceiver circuit itself.

The three parts of the connector are a
plug P, which is exactly like the base of a
vacuum tube, an output unit OC, consisting
of a choke coil and a fixed condenser, and a
tube socket S. The two latter units are
mounted on a square wooden base; which
holds. in addition, two tip jacks, T]J, for the
louvd speaker.

The application of the apparatus is obvi-
ous. The plug P is simply pushed into the
last audio socket in the set, and the audio
power tube then inserted in the external
soeket S. The proper “A” and “B” batteries
(or socket-power units) are connected by the
cables provided for the purpose. The loud
speaker, instead of being wired to the usual
jack or binding posts on the receiver, is
plugged into the tip jacks, which connect to
the tube through the protective output unit.

[f there is room for it inside the receiver
cabinet, the connector board can be placed
therein; otherwise, it may be kept behind
the set, where it will not be seen.

The parts of the connector device: P, plug

which fits in amplifier socket in set; OC, out-

put unit consisting of choke coil and fixed

condenser; 8, socket for power tube; TJ, tip
jacks for loud-speaker cord.

Iustration courtesy Alden blfg. Co.

“KUPROX,” NEW COMPOUND,
ACTS AS RECTIFIER OF A.C.

NE of the outstanding radio develop-

ments of the past few months has been
the discovery and perfection of a new com-
pound known as “kuprox,” which possesses
the ability to rectify alternating current. A
nnmber of discs of this material, clamped to-
gether in suitable mechanical form, com-
prise a rectifier unit which can be adapted
ta practically all styles of existing battery
chargers now using rectifiers of the bulb,
chemical or mechanical type.

These discs of kuprox, which are reddish
in appearance, are of about the size of a
twenty-five cent piece. Varying numbers of
discs are built up, to suit the needs of bat-
tery charges of different current output.
In operation, this new rectifier element is
absolutely noiseless, and being perfectly dry,
involves no trouble in either care or upkeep.
The efficiency is very high.

A typical assembly of “kuprox”
for use in battery chargers and “A”-socket-
power units.

discs, designed
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Appearance of a rectifier unit made up of

“‘kuprox’ discs, for use with trickle chargers.

It employs two piles of six discs each, and will

pass a current of one ampere. The device is

only 314 inches long, 214 high and 214 deep,
and is made entirely of durable metal.

Illustrations courtesy Kodel Radio Corp.

Kuprox does not deteriorate with age or
use, and therefore will last almost indefi-
nitely, according to the claims of the manu-
facturers. The metal discs are bolted solidly
together and cannot break or develop other
mechanical trouble unless deliberately tam-
pered with.

In an accompanying illustration is shown
a typical rectifier, made up of these kuprox
discs, for use as a replacement unit in charg-
ers. The device is easily installed; two
wires lcad to the terminals of the step-down
transformer regularly used in the charger,
while two other terminals connect to the bat-
tery to be charged.

NEW RECTIFIER TUBES HAVE
HEAVY CURRENT OUTPUTS

T\VO new heavy-duty gas-filled rectifier
tubes, intended for use in various forms
of “A) “B” and “C” socket-power units,
have recently been perfected by one of the
pioneer radio firms in this country.

The larger of the two is rated to deliver
an output of 300 milliamperes, at 500 volts,
in a full-wave rectification circuit. This
means it is capable of supplying one-quarter
of an ampere, or 250 milliamperes. to the
filaments of 201 A-type tubes wired in series:
the remaining 50 milliamperes being sufficient
for the plate and grid supply of the same
receiver. One of the striking features claim-
ed for this rectifier is its long useful life.
rated by the manufacturers at 2,500 hours.
This, according to the general theory that
the average set is run approximately 1,000
hours a year, is equivalent to about two and
a half years of actual service.*

The tube is of sturdy construction, being
about seven inches high over all and three
inches in diameter at the bulge in the glass.
It is equipped with a four-prong base which
will fit in any standard socket. As with
other full-wave rectifiers, only three of these
prongs are used.

The smaller tube, also a full-wave rectifier.
will deliver 90 milliamperes at 470 volts, an
output sufficient to meet the “B” and “C”
requirements of practically any ordinary re-
ceiver. Its life is also stated as 2,500 hours
at the rated output, and will be considerahly
lengthened if it is subjected to smaller loads.

This 90-milliampere tube is not limited to
“B” and “C” service, but will also supply
enough “A” power for the filament opera-
tion of a receiver employing 199-type tube
connected in series.

Tt can be seen from the foregoing that,
with the aid of these tubes in a circuit of
the proper design, a broadcast receiver can
be constructed to operate directly from any
A.C. lamp socket.

In the accompanying illustration, the 300-
milliampere rectifier is the large tube in the


www.americanradiohistory.com

120

e,

The 300-milliampere tube is in the center, and
the 90-milliampere one at the right; while a
210 tube at the left shows the comparative
sizes of these rectifiers.
Illustrations courtesy Manhattan Electrical
Supply Co.

center, while the 90-milliampere one is at the
right. By way of commparison, a 210-type
tube is shown at the left.

The cross-sectional drawing shows the de-
tails of the internal construction.

The principle employed in the operation of
this type of rectifier is by no means simple,
being concerned with the respective mass of
electrons and positive ions, as well as the
relative sizes of the two electrodes. In this
tube, the electrodes are included in a bulb
filled with an inert gas at a fixed pressure.
When a potential difference is applied to the
electrodes, the gas is ionized and the elec-
trons, due to their smaller mass, will travel
much more rapidly in the one direction than
the positive ions travel in the other. There-
fort_a, due to the more sluggish action of the
positive particles, there will be a preponder-
ance of positive ions in the space between
the electrodes. On the application between
the electrodes of a voltage which is alter-
nating in character, current will flow each
half of the cycle in opposite directions, and
the plate and point will alternately become
anode and cathode. On account, however,
of the much greater area of the plate, the
greater current will flow when it is the posi-
tive terminal of the external circuit; hence a
rectifying effect will be obtained. Absolute-
ly perfect rectification is not possible, but by
careful design practically perfect results may
be obtained.

The rectification ratio, as the ratio of the
mean current in one direction to that in the
other may be termed, is thus approximately
the ratio of the respective electrode areas
at any given pressure.

ALUMINUM
ALLOY
PLATE

£ LECTRODES

|_~AL ALLOY.

PORCELAIN

—==GLASS

—

Cross-sectional view of the rectifier tube,
showing the arrangement of the elements.

In the foregoing explanation, the term
“electrodes” is used to indicate the large
cylindrical plate and one of the small ele-
ments set in the protective porcelain tubes.
Each of these small elements, working in
conjunction with the plate, produces an indi-
vidual rectifying action, independently of the
other, so that the tube is in reality double,
and can pass both halves of the alternating-
current cycle.

NEW RESISTORS WILL CARRY
HEAVY LOADS

SERIES of fixed resistors, ranging in

resistance value from 50 to 10,000,000
ohms, in two sizes, and capable of ltandling
loads of 6 and 12 watts, respectively, has
made its appearance on the market. The
design and construction of these devices is
of the most advanced type, and is responsible
for a product of high quality. The resistors
are fitted with lugs, and may be soldered
without suffering disintegration because of
the heat of the iron.

In the making of these resistors, a con-
ductive, metallic deposit of a special material
is fused, at a high temperature, into the
outer surface of a vitreous tube. The ends
of the latter are silver-plated, so that a per-
fect joint between the deposit and the end
caps may be established. The unit is then
“spiralled,” or cut as if it were a bar being
threaded on a lathe. The actual resistance

The end caps of this resistor make firm con-

tact with the highly resistant coating on the

vitreous tube. They may be soldered with
safety.

IlHustration courtesy Electro-Motive Eng. Corp.

value depends on the pitch of this cut; the
greater the number of spirals per inch, the
higher the resistance, and vice versa. Tinned
terminal caps are eyeletted upon the silver-
plated ends; and the unit is then treated with
a special paint which renders it moisture-
proof.

The small resistors, used as grid leaks,
etc., are of the usual size, about 134 inches
long and 4-inch in diameter, and will
safely dissipate 6 watts, which is a consid-
erable amount of power when applied to
small fixed resistors of this type. A larger
size, 314 inches long and 34-inch in diameter,
is rated at 12 watts, but will handle 25 if

the air circulation is favorable, according to '

the manufacturers, and will operate without
deterioration even at a dull-red heat.

DEVICE COUPLES PHONOGRAPH
TO RADIO RECEIVER
SIMPLE and inexpensive phonograph

attachment, by means of which any ra-
dio set can be used to reproduce the music of

The electrical pick-up de-
vice, PU, is placed near
the turntable of the phon-
ograph, and replaces the
regular tone arm. The
plug P fits in the detec-
tor-tube socket of the
radio receiver.
Ilustrations courtesy
Magnaphon-Electric
Mfg. Co.
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* NEEDLE CHUCK

BRIDGELS ARMATURE

RUBBER

WASHERS ™. \
WASHERS ™ e S/UPPORT

MAGNETS

‘TERMINALS'

Cross-section view of the electrical “tone arm”

or pick-up. The needle chuck and the arma-

ture are one piece of soft iron, which is free

to wobble because the rubber washers hold it
in place with moderate tension.

phonograph records, has been placed on the
market by a New York manufacturer. The
instrument takes the form of a pick-up de-
vice which replaces the regular tone arm on
the phonograph. It is simply placed next
to the turn-table of the talking machine and
handled in the same manner as the regular
arm.

A 20-foot length of flexible cable connects
the instrument to a four-prong plug made
exactly like the base of a standard vacuum
tube. This plug is inserted in the detector-
socket of the radio set. The pick-up unit
converts the sound waves from a phono-
graph record into electrical impulses, which
are amplified by the audio amplifier of the
radio set and reproduced by the loud speaker.

The reproduction afforded by this system
is of high quality, being very much superior
to that of an old-style phonograph equipped
with a horn. The volume can be controlled
at will by a filament rheostat or other suit-
able means on the audio amplifier.

The accompanying cross-sectional picture
shows the internal construction of the elec-
trical pick-up unit, which converts the sound
waves of the phonograph record into electri-
cal waves. A small chuck, which holds a

regular phonograph needle, is part of” ame——

single small iron bar which extends through
the center of a bobbin of wire and terminates

.. HAONDIS
e,

LI )

Top view of the
pick-up unit, with i
the cover removed |
to show how the
bobbin rests in-
side the curve of
the permanent
magnets.

QLT SRR R

/ e

supecar  EOBEIN

hetween the two pole picces of a strong per-
manent magnef. This bar is clamped at’ the
top of .the case by small rubber ‘washers,
which are loose enough to allow it to wobble
slightly. ~ Therefore, when the pick-up’ unit
is placéd on a record, the needle, in” follow-
ing 'the grooves in the latter, will cause the
arm to vibrate in exact accordance with the. -
sound impressions registered on the record.
The movement of thé small iron bar, or
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“armature,” disturbs the magnetic field of
the permanent magnet and causes a fluctuat-
ing current to be set up in the bobbin. This
is the common phenomenon of induction.
The varying current in the bobbin carries
the characteristics of the voice or music im-
pressed on the phonograph record, so that
when it is fed to the audio amplifier, this
portion of the radio set will amplify it and
reproduce it just as if it were a detected
radio signal.

NEW RECTIFIER TUBE

WELL-KNOWN tube manufacturer

has recently developed a rectifier, for
use in “B”-socket-power units, which is of
the gas-filled type and gives full-wave rec-
tification when used in the proper circuits.

The output capacity of the tube is rated at
85 milliamperes at 300 volts. The tube can,
therefore, be used to supply the plate current
for practically any standard radio set.

This full-wave
rectifier is of
about the same
size as a tube
of the 201A
type, and is
equipped with
a standard
four-prong
base. It will
supply “B”
voltages for
almost any
receiver, of
the usual
types.
Ilustration courtesy
C. E. Mfg. Co.

This rectifier is equipped with a standard
four-prong base which will fit into standard
vacuum-tube receptacles.

SIX-TUBE SET OPERATES ON
ALTERNATING CURRENT

SIX-TUBE receiver, operating direct

from the 110-volt, 60-cycle house light-
ing lines, is the latest product of an Ohio
radio firm. It employs no battery, or com-
bination of battery and charger; the A.C.
being applied in unrectified form to the fila-
ments of the special tubes used and, in recti-
fied and fltered form, to their plates. To
place it in operation, one need only connect
the aerial and ground wires, screw an at-
tachment plug into the nearest lamp socket,
plug in the loud speaker and snap on the
switch.

Bottom view of the alternating-current receiver chassis, showing the A.F.
transformers, sockets, variable resistors (at the bottom, left and right) and
a ‘“‘vernier” condenser for tuning (center).
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The set is of the single-control type, the
one principal tuning knob operating three
separate variable condensers, connected by a
pulley-and-string arrangement. The circuit
comprises two stages of tuned radio-ire-
quency amplification, a non-regenerative de-
tector, and three stages of straight trans-
former-coupled audio amplification. The an-
tenna coil, AC, is an auto-transformer, the
primary section being adjustable by means
of a simple plug-and-jack scheme. Four taps
are provided.

A high-value variable resistor, VR, con-
nected in series with the primaries of the
R.F. transformers, acts as a volume and os-
cillation control. Additional control of the
volume is made possible by ..other resistor,
connected across the secondary of the second
A.F. transformer.

The six tubes are arranged in a straight
lite along the rear edge of the receiver’s sub-
panel, but their circuit positions do not fol-
low in the usual R.F.-detector-A.F. order.
Instead, the first tube on the left is the last
audio, the second the first R.F.; and the
others are as indicated in the schematic dia-
gram shown herewith.

Combined with the variable resistor VR is
a small snap-switch, which is automatically
turned on when the resistor knob is disturbed
from its “off” position. This switch, it will
be noted, is connected in one side of the
110-volt power circuit, and controls the cur-
rent to the filament-heating transformer,
FT, and the “B” supply transformer, PT.

TWOFOLD FILAMENT STRUCTURE

The tubes used in this receiver are of a
special type, known as the McCullough. The
elertron-emitting element of these bulbs,
which corresponds in function to the filament
of a tube of the 201A and similar types, is
a thimble-like member surrounded by a regu-

wwwW americanradiohistorvy com

lar grid and plate. It is heated by an inde-
pendent filament inside of it and, under the
influence of the heat generated by the latter,
its chemical coating throws off the electrons
essential to vacuum-tube operation. As this
active cathode has no direct connection with
the filament which heats it the raw A.C. sup-
plied to the latter produces no disturbance in
the R.F. and A.F. circuits. In actual opera-
tion the receiver is entirely free of hum.

Plate and grid voltages are furnished by a
“B”-supply unit of standard design, using a

Panel view of the socket-power operated re-
ceiver.

Illustrations courtesy Simplex Radio Co.

full-wave rectifier, R. The instruments com-
prising this unit, along with the special 3-volt
step-down transformer for the heater-fila-
ments of the tubes, are enclosed in a single
case, which occupies the compartment at the
left of the receiver unit itself. A single
length of flexible lamp cord connects the set
to the lamp socket, from which it derives its
entire operating power.

The front instrument panel of the receiver
is made of brass, and is neatly engraved. It
holds the main tuning knob (the pointer of
which travels over an 180-degree scale), and
the knobs for the two variable resistors. It
is 17x81% inches and fits in the center of the
cabinet, which is 33 inches long, 14 inches
deep and 1073 inches high.

Rear view of the chassis. The wiring which appears at the tops of the tub
carries the 3-volt A.C. to the heater-filaments. L o

These connections are inde-
pendent of the rest of the set.
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Call  BROADCAST STA. S5 3; Call BROADCAST STA. Se 238 Call BROADCAST STA.
Letter Location s a2 | Letter Location Ex 0Z | Letter Location
KDKA, East Pittsburg, Pa. ... 316 30000 | KGEF, Los Angeles, Cal 500 | KWLGC, Decorah, Iowa

(Also *63.6 meters and other short-wave KGEH, Kugene, Ore. 50 | KWSC, Puiiman, Wash.

transmissions on varying power.) KGEK, Yuma. Colo, 10 | KWTC, santa Ana, Calif.

KDLR, Devils Lake. N.D. .. 31 15 | KGEN, Il Centro, Calif. 15 [ KWUC, LeMars, Iowa (daytime)
KDYL, salt Lake City, Utah 3 KGEO, (rand lIsland, Neb. 100 | KWWG, Brownsville, Texas
KELW, Burbank, Calif KGEQ, Minneapolis, Minn. 50 | KXL, Portland, Ore. ...
KEX, Portland, Ore. .. KGER, Long Beach, Calif 100 | KYA, San Francisco, Calif.
KFAB, Lincoln, Neb. KGES, Central City, Neb 10 | KYW, Chicago, 1II. .

KFAD, Phoenix, Ariz. KGEU, Lower Lake. Calif. 50 | KZM, Oakland, Calif.
KFAU, Boise, ldaho KGEW, Iort Morgan. Colo. 1o | NAA, Arlington, Virginia .
KFBB, Iiavre, Mont. KGEY, Denver. Colo. ... 15 | WAAD, Cineinnati, 0.

KFBC. San Diego, Calif. . KGEZ, Kalispell, Montana 100 [ WAAF, Chicago, Il
KFBK, Sacramento, Calif. KGFB, Iowa City, lowa , 10 | WAAM, Newark, N, J
KFBL, Everett, \Wash. KGFF, Alva, Oklahoma ... 25 | WAAT, Jersey Ci N. J.
KFBS, Trinidad, Colo. KGFG, Oklahoma City. Okla. 50 | WAAW, Omaha, Neb. (daytime)
KFBU, Laramie. \Wyo. . KGFH, La Crescenta. Calif. 250 | WABC, Richmond Hill, N. Y..
FCB, Phoenlx, Ariz. .. KGFI., Jort Stockton, Texas 15 (Also 64.0 meters
KFCR, Santa Barbara, Calif. KGFJ, Los Angeles, Calif. . 100 | WABF, Pringleboro, Pa.
KFDM, Beaumont, Texas KGFK, Hallock, Minn. 50 | WABI Bangor, Maine .,
KEDX, shreveport, La. KGFL, Trinidad. Colo. 50 | WABO, Rochester, N. Y
KFEDY, Brookings, S.D. . KGFM, Yuba City. Calif. . 15 | WABQ, Philadelphia, P
KFDZ, Minneapolis. Minn, KGFN, Aneta, No. Dakota . 00 15 | WABR, "Toledo, Ohio
KFEC. Portland, Ore. KGFO, Los Angeles. (‘al. (port.) 204 100 WABW, wWoaoster, Ohio ..
KFEL, Denver. Colo. KGFP, Mitchell, So. Dalkota 21 WABY, Philadelphia, Pa.
KFEQ, St. Joseph. Mo. KGO, Oakland. Calif. ...... WABZ, New Orleans. La.
KFEY, Kellogg, Idaho KGRC, San Antonio, Texas WADC, Akron, Ohio
KFGQ, Boone, Iowa KGRS, Amarillo, Texas . WAFD, Detroit, Mich. .

KFH, Wichita, Kas. KGTT, San Francisco, C WAGM, Royal Oak, Mich.
KFHA, Gunnison, Colo. KGU, Ilonolulu, IHawail WAGS, Somerville, Mass. .
KFHL, Oskaloosa, Towa KGW, Fortland. Oregon WAIT, Taunton, Mass. ..
KFI, Los Angeles, Calif. KGY, Lacey, Wash. .. WAIU, tColumbus, Ohlo
KFIF, P’ortland, Ore. KHJ, Los Angeles, Calif. WALK, Bethayres, Pa.
KFI10, spokane, Was KHQ, Spokane. Wash. WAMD, Minneapolis, Minn. ..
KFIQ, Yaklma, Wash. KICK, Anita, Towa . WAPI, Auburn. Ala. (daytime)
KFIU, Juneau. Alaska .. KJBS, San Francisco, Calif. WARS, iBrooklyn. N. Y. .
KFIZ. ¥Fond du Lac. KJR, Seattle, Wash, , WASH, Grand Rapids, Mich.
KFJ KKP, Seattle. Wash. ,, WASN, Boston, Mass.

KFJ KLDS. Independence, Mo. WATT, Boston, Mass.

KFI1, KLIT, Dortland, Ore. ... WBAA, West Lafayette. Ind. ...**273
KFIM, Grand Forks. N.D.

KFIJR, Portland. Ore. ...

KFJY, Fort Dodge. Jowa

KFJZ, Fort Worth. Texas
KFKA. Greeley, Colo. ..
KFKB, Milford, Kansas ..
KFKD, Jerome, Idaho ...
KFKU, Lawrence. Kansas
KFKZ, Kirksville. Missour!
KFLR, Albuquerque, N.M.
KFLU, San RBenito, Texas
KFLV, Rockford. 1L

THE list of broadcast stations here presented is in ac-

cordance with the temporary licenses issued by the Ra-
dio Commission; and subject to the possibility of minor ad-
justments being made by that authority, will remain in
force for sixty days from June 15, 1927, at which time it
went into effect. The great majority of stations have been

KFLX, Galveston, Tex 5 g
KEME, Sloux City, ] given different wavelength or power assignments from those
FMX, Northfield, 2 0 i
KENE, Rl Minn previously in force.
KFOA, Seattle. Wash
&ng iAi)ngIBear-h.

¢ Lincoln. Neb KLS, Oakland. Calif. . 250 | WBAK, Harrishurg, Pa. .
KFOX, Omaha. Neb. . KLX, Oakland, Calif. ... 500 | WBAL, tBaltimore, M. .
KFOY, st. T'aul. Ainn. KLZ. Denver. Colo. ... 250 | WBAO, Decatur. I ..
KFPL, Dublin. Tesas .. KMA. “Shenandoah. Towa 500 | WBAP, Tort Worth, Texas
5;;#. IGorseer;‘:él&-es'leé:f“ KMED, Medford, Oregon 50 | WBAW, Nashville. Tenn.
KFPW, Cartereille. ao 0 KMIC, Inglewood. Calif. 250 | WBAX, Wilkes Barre, Pa.

Fresno, Calif.

8 KM)J, -
KFPY, Spokane. Wash. . KMMJ, Clay Center, N 500 | WBBL, Richmond. " va.
KFQA, st. Louls. Mo. KMO, Tacoma. \Wash. 250 | WREM, "Chimaond 10
KFQB, Fort Worth. Texas KMOX, fst. Louis. Mo. 5000 | WBBP, Petoskey. Mich. .
KFQD, Anchorage. Alaska . KMTR, Los Angeles, Calif. 500 | WBBR, Rossville, New York
N P S LTI KNRC, Santa Monicd, Calif. . 500 | WBBW, Norfolk. Va, ..o,
KO St eI KNX, TLos Angeles. Calif. 500 | WBBY, Charleston, So.
KERG, Ran Mrantisca Caiif ORI 575 oo | WBBZ. Chicago, 1L
KFRU, Columbia. Missourl KOAC, Corvallis. Oregon 05 5‘688 WBCN, Chicago, Ili.

KFSD, san Diego. Calif.

KFSG. Los Angeles, Callf. D CH JOmalas

Neb.

KOB. State College. New Me:

WBET, Boston. Mass.

50 | WBBC, Brocklyn. New York

Car. ;1
(portable)
-2
WBES, Takoma Park, Md.

& KOCW, Chickasha. Okla. . WBKN, Brooklyn. N. Y.
KFUL, Galvcsmn',{l‘tﬁxﬂ& i KOIL, Council Bluffs, Iowa WBMH, Detroit. Mich.
KFUM, S‘,olnrndn Springs, Col. KO!N, f%prortland, Oregon WBMS, Union City, N,
KFUO, St. Louis. Mo, KOLO, Durango. Colo. WBNY, New York. N.
KFUP. Denver. Calo. KOMO, Seattle, Wash. WBO0Q, Richmond Hill,
KFUR, Ogden. 1tah KOW, Denver. Colo. WBRC, Blrmingham, Ala.

KFUS, Oakland. Calif.
KFUT, salt Lake City.
KFVD, Venice. Calif.

KFVE, St. Louls. Mo. KPNP, Muscatine, Iow 100 | wBSO, Wellesley Hills.
l&;w Irn'it'l;e"di‘gfe- Kan. KPO, San Francisco, C 2 1000 | WBT, Charlotte. No. Car.
KEVN }anl;in(::ﬁt g\‘(f,;;n KPPC, 1’asadena, Calif, 9 50 | WBZ, %Springfield. Mass.
KFVS, Cape Girardeau. Ma KPRC, Houston, Texas WBZA, RBoston. 1ass.

: Cape G SRENG KPSN, Pasadena, Calif. WCAC, Mansfield. Con

KFWB, Los Angeles. Calif.

KaVv, Pittshurgh, Pa. . 270 500 | WCAD, Canton. N. Y. .
&ng' is:n I}‘h;rlx:ar(‘l\i[no. Calif. . KQWwW. San Jose, Calif. . 97 500 | WCAE, Iittsburgh. Ta.
KEWH, Barcka Callf: KRAC, Shreveport, La. 0 50 | WCAH, Columbus. Ohio
KEWI. San Franciseo. Caiif KRE, Rerkeley, Calif. § 100 | WCAJ," Lineoln. Neb.
KFWM, Oakland. Calif. ... «200 | KRLD, Dallas. Texas .. 500 [ WCAL, Northfield. Minn.
KFWO, Avalon. Calif. . 250 | KRLO, Los Angeles. Calif. 230 | WCAM, Camden. N, I.
KFXB, Los Angeles. Calif 2 5no | KROX, Seattle. Wash. 50| WCAO, Taitimare. Md.
KFXF, Denver. Cola . 3 500 | KRSC. Seattle, Wash. . 11 50 | WCAT. Rapid City. So. Dakota
KEXH, 10 Paso TPexas 100 KSAC, Manhattan, Kansas 3 500 | wCAU, Phl]a(]e]ph[a.'pa_ .
KFXJ," fEdgewater, Calo. (hear) 216 15 | KSBA, fShreveport, La. .. 8 1000 | WCAX, Rurlington. Vermo
KFXR, Oklahoma Clty. Okla 21 15 | KSCJ. Sioux City, Towa 44 500 | wCAZ, carthage. TiL
KEXY. Flagstaff, Ariz. ... 925 | KSD, St. Louis. Mo. 500 Allentown, Pa.

KFYF, Oxnard. Calif.

i g v KSL, Salt Lake City. Utah New Orleans,
PR S KSMR. Santa Maria. Calif. Oxford. Miss. ..
KGAR, Tucson, Ariz KS$0. Clarinda. Towa 50 Baltimore, M. .
KGBS, Seattle, Wash. KS00. Sioux Falls. So. - WCBR, Providence. R. T. (port.)
KGBU, Tetchikan. Alas KTAB, Oakland. Calif. 500 [ WCBS, Springfield, Tl ..
KGBX, St. Joseph. Mo. ... KTAP, San Antonin. Tex 10 | WCCO, +ifinneapolis. Minn.
KGBY, Shelby. Nebraska 03 50 | KTBl, Tos Angeles. Calif. 88 500 [ WCDA, Cliffside. N. J.
KGBZ, York. Nebraska 100 | KTBR, Portland., Oregon . 33 50 | WCFI, Pawtucket. R. I.
KGCA, Decarah, Towa .. 10 | KTCL. Seattle. Wash. .. 78 500 [ WCFL, Chleago. TII. ..
KGCB, Oklahoma City. Okla. . 50 [ KTHS, Hot Springs. Ark. 384 1000 | WCGU, Brookivn, N. Y. .
KGCG. Newark. Arkansas 100 | KTNT, Muscatine. Towa 56 *3300 | WCLO, Camp Take, Wise. .
KGCH, Wayne. Nebraska 250 | KTSA, San Antonlo. Texas 65 2000 | WCLS, Jollet. TII.

KGCI, San Antonio. Texas 15 | KTUE, Fouston. Texas 13 5| WCMA, Culver. Tnd
KGCL, Seattle. Wash. .. 50 | KTW, Seattle, Wash, . 05 1000 | WCOA, Pensacola. I
KGCN, Concordia. I ansas . 50 | KUJ, Seattle. Wash. 00 10 | WCOC. Columbus. Miss.
KGCR, Brookings, Se. Dak. 15 | KUOA, Tayetteville, Ark. 97 500 | WCOM, Manchester, N. II.
KGCU, Mandan. No. Dak. 100 | KUOM, Afissoula. Mont. . 7% 000 | WGOT. Olvneyville, R.
KGCX, Vida. Montana .. 14 10 | KUSD, Yermillion. So. Dak. 484 250 | WCRW, Chleago, TIL .
KGDA, Dell Rapids. So. Dak. (day- KUT, Austin. Texas 32 500 | WCSH, Tartland Maine
time) 234 15 | KVI, Tacoma. Wash. . 234 0 | WCSO. Springfield. Ohio
KGDE, Barrett. Minn. 0% 50 | KVOO, Bristow. Okia. 49 1000 | WCWK, Tort Wayne. Ind.
KGDJ, Cresco, Towa .. 203 10 | KVOS. Seattle. Wash. 210 50 : WCWS. Danbury. Conn. .
KGDM, Stockton, Calif. 17 10 | KWBS, Portland. Oregon 200 15 | WCX. tPontiac. Mich. .
KGDP, PTueblo. Colo. ... 24 10 | KWGR, Cedar Rapids, Tow #1250 | WDAD, Nashville. Tenn.
KGDR, San Antonio. Texas 03 15 | KWG. Stockton. Callf. 50 [ WDAE. Tampa, Fa. ..
KGDW, TTumhoklt, Neb. 07 100 KwJ). Tortland, QOre. 50 | WNAF, Kansas Citv. Mo,
KGDX, Shreveport, La. 13 250 | KWKC, Kansas City, 0 100 | WDAG, Amarlllo. Texas .
KGDY, Oldham. So.Dak. 207 15 | KWKH, Shreveport, La. 1000 * WDAH, El Paso, Texas .
YRemote Control. *Allowed higher daylight power. **Standard or constant frequency transmission.

KOWW, Walla Walla, Wash.
KPCB, Seattle, Wash.
KPJM, Prescott. Ariz.

25 | KSE!, Pocatello. Tdaho

WBRL, Tilton. N. H.
WBRS, Brooklyn. N

Zion, TIL ..
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WBRE, Wilkes Barre, Pa.
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Letter Location 2z a3

WDAY, Fargo, No. Dakota .
WDBJ, Roanoke, Va. ..
WDBK, Cleveland, Ohio
WDBO, Winter Park, Fla.
WDBZ, Kingston, N. Y.
WDEL, Wilmington, Del.
WDGY, Minneapolis., Minn.
WDOD, Chattancoga., Tenn.
WDRC, New liaven, Conn.
WDWF, {Cranston. R. I.
WDWM, asbury Park. N,
WDZ, Tuscola, [II
WEAF, New York, N
WEAIL, Ithaca, N.' Y. .
WEAM, North Flainfield
WEAN, Providence, R. I.
WEAO, Columbus, Ohio
WEAR, Cleveland, Ohio
WEBC, Superior, Wis. .
WEBE, Cambridge, Ohio
WEBH, Chicago. Iil. ..
WEBJ, New York, N.
WEBQ, Harrisburg, 111
WEBR, Duffalo, Y.
WEBW, i

El, Boston, Mass. .
HS, Kvansten, 1jl.
C, Berrien Springs.
NR, Chicago. Ili. ...
PS, Gloucester, Mass.
WEW, St. Louis. 5
Dallas.
WFAM, st Clowd, Minn.
WFBC, Knoxville, Tenn. .
WFBE, Cincinnati,
WFBG, .\ltoona, Pa.
WFBIJ, Colledaeville,
WFBL, Syracuse, N. R
WFBM, Indianapolis, Ind.
Baltimore, Md. ..
raleshurg, TIL.
Pawtucket, R. 1.
Flint, Mich. ...
Clearwater, Fla.
» Philadelphia, Pa. .
Ilopkinsville. Ien. .
Chleago. TII. ..
» Philadelphia, Pa.
Doca Raton. Fla.
Brooklyn. N. Y.
Lancaster., Pa.
Freeport, N.
Memphis,
Evansville, In
Scranton, Pa.
TNew York,
Newark. N,
tChicaso, TII.
WGHP, At. Clemens. )
WGL. fSecaucus, N. J.
WGM, Jeannette Pa.
WGMU, New York. N.

Minn.

WGN, Chicago, Il .. 06 13000
WGR, Buffalo. N. Y. 03 750
WGST. Atlanta, Ga. ... 70 500
WGWB. Mliwaukee. Wise. , 19 500
WGY, Schenectady. N. Y. .....**380 30000
(Also on 22.77 meters and 22.02 meters)
WHA. Madison. Wisc. 19 0

AD, Milwaukee,
AM, Rochester, N, Y.
P, New York, N. Y. .
Atlantic City. N.
»  Louisville, Ky.
AZ, Troy. N. Y. .
HB., Kansas City. Mo.
HBA, 0Oll City, Pa.
HBC, Canton. Ohio
HBD, Teltefontaine,
BF, Rock Island,
BL, Chicago. TH. (p
BM., Chlcago. Tl (portable)
BN, 8t. Petershurg. Fla. ... 297 10
. Johnstown. Pa. 38
BQ@, Memphis, Tenn.
BU, Andlerson. Ind.
BW, Thiladelphia. Pa.
BY, West De Pere. Wis. .
HDI, Minneapolis. Minn.
HEC, Rochester, N. Y.
HFC, Chicago. IN. ..
HK, Cleveland. Ohio
HN, New York, N. Y. .
WHO. Des Molnes. Towa .
WHPP, New York. N. Y.
WHT. tChieago. TIL. ..
WIAD, Thiladelphia_ Pa. .
WIAS, Burlington. Towa
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H
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WIBA, Madlson., Wis. ... 24 llr_m
W([BG. Elkins Pk.. Pa. (Sundays) 50
WIBI, Flushing. N. Y. o] 100
WIBJ, Chicago. TIL 100
WIBM, Chicago. TIl. (portable) 201 100
WIBO, Chicago. TIL 4_!'1 .)90
WIBR, Steuhenville. 250 1;((1]
WIiBS, Elizaheth, N. T. 204 o
WIBU. Povnette, Wise, ... 217 2
WIBW. Chicago. Ill. (portahle) 204 }92
WIBX, TUltica. Y. .. 5
WIBZ, Montzomery. Ala. b
WI1CC, Brideenort, Conn.

WIL. St. Touis, Mo, ..

winD. Mlami Beach, Fla.

WIP. Philadelphia. Ta.

WJAD, Wacn, Tex. ..

WIAG, Norfalk. Nehr.

wJAK, Kokomo. Ind.

WJAM, Cedar Rapids. Iow
WIAR. Providence. R. L.
WIAS. Pittshurgh. Pa.

WIJAX, Tacksonville. Fla.

WIAY, Cleveland. Obio 5 I_r',nn
WIAZ, Mt Prospect. IIL 5000
WIBA. Joliet. TI. ... 2 50
WIBB, St. Petershurg, Fla. 2530
WJBC, LaSalle. Il ... 100

(Continued on page
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ENCOURAGE DAYLIGHT RADIO

N the current list of broadcast stations, it

will be noticed that several are licensed
for only the daylight hours, and that others
are authorized to use higher power before
7:00 p. m. The Radio Commission has
announced that it is desirous of encouraging
higher-power work in the daylight hours,
though curtailing power during the night
hours, when the interference range is much
greater.

HIGH POWER IN HUNGARY
BUDAPEST, Hungary, is to have a
new high-power station, 25-kw., which
will be erected about nine miles outside the
city. It will operate on the same wave-
length as the small transmitter now used—
555.6 meters.

“HAMS” BRIDGE THE GAP
UEENSLAND, Aus-
tralia’s northeastern-

g,

NEWS

PARIS PHONES NEW YORK

NOT only is Charles A. Lindbergh the

first flyer from the American continent
to the European, but the first radiophone
speaker over the route. From Paris he
talked with his mother in Detroit, the con-
nection being made by sound-—not electrical
—connection of telephones in London and
over the transatlantic radiophone. A simi-
lar conversation was later arranged for
Clarence Chamberlin from Berlin to New
York.

FRENCH INTERCONTINENTAL LINK

ARIS is the latest European capital

to be connected directly with all its
colonies, by the completion of a station at
Brazzaville, in equatorial Africa. Other
stations are at Bamako and Djibouti in
Africa, Tananarivo in Madagascar and
Saigon in Indo-China.

g
=

RADIO ADDRESS SYSTEM

HE specch-amplifiers generally used to

make addresses audible to a large gath-
ering are usually wired systems; but a new
method was tried out at the commencement
of the Georgia School of Technology, At-
lanta. The speeches of the day were actual-
ly broadcast by radio, through WGST, and
reproduced by the loud speakers of powerful
receiving sets distributed among the audi-
ence.—Archie Richardson.

RADIO MEMORIES
ADIO has the power to make the past,
as well as the present, live. In a
Memorial Day program of KOA, Denver,
were included addresses by Theodore
Roosevelt and Woodrow Wilson, which had
been stored up on phonograph records, and
were thus given again to the air.

“BLOOPERS” MAY LIVE
HE regard of the Bri-

most state, suffered recent
cyclones and floods, practi-
cally cutting off telegraph
service. In this emergency,
the authorities fell back on
the assistance of amateur
radio. Leighton  Gibson,
4AN, of Brisbane, opened
communication with  An-
drew Couper, 4BW, of Ma-
reeba, who had the only
“ham shack” in the northern
end of the state. The Ilat-
ter’s aerial had been blown
down by the storm; but
with an emergency antenna
he reopened communica-
tions; and the two ‘“hams”
worked night and day in the
public service until the land
lines had been repaired. The
Queensland Radio News, of
Brisbane, recording these
events, urges “that all prin-
cipal postoffices should be
equipped with a small power
transmitter. Bush fires, cyclones and floods
would then give no cause for isolation.”

RADIO AIR DISPATCHING
BELGIUM, which is encouraging aviators
to make its air lanes their pathway,
lighting them at night with projectors, is
also inaugurating a radio dispatching ser-
vice, which will be completed within eigh-
teen months on the Brussels-London route.
Radio installations are being erected at
Ghent, Strombeek and Evere. By this
means constant communication will be main-
tained with all planes suitably radio-
equipped ; schedules will be expedited, the
risk of collisions minimized, and help sent

at once in case of accident.—L. Reid.

ESPERANTO ANNOUNCEMENTS

N the suggestion of the Swiss station,

Radio-Geneve, the Union Internationale
de Radiophonie, meeting recently in Lau-
sanne, Switzerland, unanimously voted to
ask all its members to arrange regular
weekly numbers in Esperanto, and to an-
nounce their station calls once daily in that
tongue.

2AZXK, of New York, is the possessor.

tish for the sanctity of
life has often seemed a trifle
exaggerated, perhaps, to
many Americans. In a
court at Bradford, England,
some days ago, an aggrieved
broadcast listener who had
threatened to knife his next-
door neighbor for maintain-
ing an oscillating set was
bound over to keep the
peace for six months.

IT PAYS TO ADVERTISE
HE service which the
radio amateur can per-

form is seldom fully appre-

ciated by the average broad-
cast listener. Radio Com-
missioner Caldwell has lately
addressed a letter to the
“ham”  organization, the

Many ‘“Hams” would be in danger of committing an infraction of the Tenth
Commandment if they should see the elaborate outfit of which Robert J. Marx,

1-kw. transmitter on 40 meters.

GREETING OUR HERO

HE largest chain broadcast, a hook-up

of fifty stations, was among the un-
precedented honors received by Colonel
Lindbergh on his arrival at Washington.
Among other novelties, the progress of the
triumphal procession at New York was re-
ported by radio from an airplane; though
this was discontinued, not because of diffi-
culty in transmission, but because of the
number of stations working on the simul-
taneous program from the ground.

A CHAMELEON TRANSFORMER

NEW transformer exhibited at the

radio exposition in Brussels is screened
m perforated metal, which, it is claimed,
orevents its magnetic field from affecting a
radio set. In addition to this, it carries a
patented safety device which indicates by a
distinct change of color whenever high volt-
age is causing its windings to become too
fot. The operator and the set are thus
protected.—L, Reid.

wwWw americanradiohistorv com

) He is said to be the youngest licensed
operator in the United States (he is but 12); and is here seen operating his

A. R. R. L., suggesting that
local groups use the news-
papers to announce their
willingness to aid in finding
and eliminating sources of
interference. “Hams” have done much
work of this kind.

THROW AWAY YOUR OLD RADIO LOG
HE reallocation of the broadcast sta-
tions of the United States, just com-

pleted by the Radio Commission, leaves few

of them on their old frequencies, and the
official announcement is that the arrange-
ment is only tentative. There are too many
stations in the waveband, in the present
state of the radio art. The power of most
of the larger stations has been notably re-
duced: the average for the whole seven
hundred stations is mow about 645 watts; but
twenty-seven stations have half the power
and the three largest have about as much as the
three hundred smallest, combined. The ma-
jority range between 500 and 100 watts.

There are now but two high-power stations

on each of four frequencies; but as high as

seventeen on one of the longer wavelengths,

2237 meters. NAA, the government sta-

tion, ‘is alone on a wave otherwise reserved

for Canadian use. To make even this ar-
rangement tolerable, over two hundred sta-

(Continued on page 184)
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The Case for The Headrhones
as Aids to Reception

Why These Old Friends Should Be Given Another Chance to Show Their Usefulness

O the suggestion that headpliones be
brought down from the radio attic,
dusted off, and put back into use,
the natural reaction of the present-
day broadcast listener would be, in nine
cases out of ten, about the same sort of
amused incredulity as that precipitated by

Above is shown a typical pair of headphones,

with a headband of the split type. In the

foreground are four different phone jacks,

which may be used as shown in Figs. 1, 2
and 3.

the suggested return of the bustle or the
high-wheeled bicycle.

He has heard, of course, from certain old
timers, who operated gquaint little one- and
two-tube sets as far back as five years ago,
that phones were once indispensable for cn-
ticing programs out of the ether. But his
modern receiver, with its five or more tubes,
one probably of a power type, is designed
expressly for loud-speaker operation. It
may not even be provided with a jack for
phones; and, if it is, it has not occurred to
him that a pair of “earpliones,” (his corrup-
tion of the correct term) is a necessary part
of his accessories.

Even the old-timer admits too that the de-
velopment this demonstrates is eminently
sound, and in the right direction. The ad-
vent of the loud speaker, making possible
reception by a much wider circle of listen-
ers, with increased comfort, has in itself
been responsible for much of the growing
popularity of radio. But the old-timer has
considerably the better of the argument
when he points out that, granting all this,
there is still a real place for headplone re-
ception in present-day radio; advantages to
be gained, not only for himself, clinging to
the headset with sentimental tenacity, but
also for the newcomer.

GOING OUT AFTER 'EM

Ti holds out certain definite advantages, he
says; though they have been generally over-
looked. For example, there is the matter
of DX,

Everyone, of course, knows by this time
that just as good programs can be heard
from stations 50 or 500 miles away as from
those 2,000 or 3,000 miles away. But now
and’ again every fan has the urge to see
what his set will do in the way of bringing
them in from the great open spaces; and
it is then that those discarded relics of radio
antiquity, headphones, come again fully into
their own.

Not that good DX cannot be had on the
loud speaker; it can, to be sure. But just
as surely, the extreme distance range of
which a set is capable can be secured only.

By CHARLES M. ADAMS

with the phones; and for casily understood
reasons,

Theoretically, a speaker is designed for
both maximum sensitivity and maximum
volume; but in practice such an ideal is an
obvious impossibility. The designer of the
average speaker must necessarily incline to-
ward good volume characteristics rather
than sensitivity. Besides, the incoming dis-
tant signal is often so feeble that, even after
being built up in the amplification system,
it cuerges from the last stage still so weak
that it has little effect on the speaker.

Phones, on the other hand, are designed
for maximum sensitivity. On them signals
which get little if any response from the
speaker register clearly. The volume is
small, of course. But all the sound is
focused where it is most wanted, in the
listener’s ear, rather than scattered thinly
over an entire room. Last, but not least, the
wearing of plones automatically excludes
many local noises which sometimes interfere
with distance reception.

The importance of this one fact is gen-
erally overlooked. As an illustration, a few
nights ago I had tuned in a distant station,
and was getting tolerable speaker volume.

But just as the announcer began speaking,
the clock struck the hour, causing me to
lose the call letters; irretrievably, as it hap-
pened, since an interfering station came on
the air a moment later.

From all this it should not be difficult
to see why fans who achieve the best djs-
tance records use phones.

USE ON DETECTOR

Next, there is the matter of bad atmos-
pheric conditions. Every listener has en-
countered nights when, though stations roll
in with excellent volume, “static” is so
severe that satisfactory reception, even over
moderate distances, is practically out of the
question. The usual recourse is to turn
down the rheostats, which reduces not only
the static, but also the signal, generally to a
degree which prevents enjoyable speaker
volume. But if phones are plugged in on the
detector or first audio stages, it will be

-found that the signal strength is materially

increased as compared with static, and that
the programs can be reccived with real
pleasure.

The explanation is that, in most receivers,
the audio-frequency end amplifies static and
other extraneous noises more, in proportion
to the signal, than does the radio-frequency

(Continued on page 172)
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Fig. 1.

former-coupled amplifier.

wires in the set are disturbed. Figs. 2 and 3.

fiers respectively, closed-circuit jacks are connected as shown. The use of a by-pass con
denser is advisable.

WwwWw americanradiohistorv com

How a jack may be connected to either the detector or the first A.F. stage of a trans-
The dotted lines indicate the detector position.

t In either case, no
In resistance- and impedance-coupled ampli-
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CGX stared angrily at his wrecked
aerial. The halyard had been cut—
there was no doubt of that!

He stamped into his cabin, threw off
his haversack, sat on the edge of his bunk
and thought: “Here I come all the way up
into the mountains, hunt up a good location,
build a cabin, set up a station, get good DX
within a week, and now I am stopped by
some vandal, who probably don’t know an
aerial from a clothes line.”

He shook his fist at Shingleton, the lum-
ber camp down the valley from which he had
just come. “I’ll get even!” he muttered.
“I’ll have my revenge!”

The uncouth gang that was loafing on the
front steps of the general store would have
been delighted to hear the threat. It would
have added to the satisfaction the lawless
tribe felt at having made trouble for a stuck-
up guy. It knew nothing about him except
that he invaded their wilderness, went ahead
with his own business without asking their
advice and looked important, but wasn’t that
enough? He had a radio—why didn’t he in-
vite them up to hear the concerts? They’d
show him that a stuck-up city guy couldn’t
ignore them and get away with it.

The weather was in sympathy with
3CGX’'s mood. The thunder muttered in
the distance when he went to his bunk; and
he was wakened before midnight by a ter-
rific storm. In the morning Elk Run was
on a rampage. The south branch was tear-
ing away the banks of its gully and majestic
trees that had stood for a century on its
sloping sides were going down, undermined
by the rushing water. The north branch was
washing out the roots of the great pine that
had held his aerial. What if the two branches,
which joined a hundred {feet below the
cabin, should eat away the triangle of land
on which it stood?

3CGX forgot this unpleasant possibility
when he looked down the narrow valley and
saw what was happening to Shingleton. The
big lumber mill was an island; if the water
rose much higher it soon might be a floating
island. The workmen’s houses, which were
high above the water the day before, were
close to it now. They seemed to have been
located with a view to making it easy for
their occupants to throw tin cans, ashes and
all manner of refuse into the stream; and
the Run threatened to take its revenge by
carrying down the houses along with the
rest of the dump.

Already the houses were cut off from the
mill and store. The bridge still spanned the
channel, but both approaches were under
water. A man came out of a cottage and
tried to reach the bridge. The water soon
came to the top of his hip boots. He felt
ahead with one toe, slipped and went under.
Another man rushed out, grabbed a pole,
thrust one end toward him and pulled him
out. It was a narrow escape.

3CGX looked again at the two branches of
the Run that hemmed in his little domain.
Maybe it would be better to get out while
the getting was good. His trail over the
ridge was cut by several tributaries of Elk
Run; they might rise high enough to cut
off his escape. Above the top of the moun-
tain to the westward the skies let loose their
heaviest artillery. A rush of wind filled the
cabin with the damp fragrance of the forest.
He decided to wait for one more shower
to pass.

The roar of the Run grew louder. He
looked down the valley again. It seemed as
though a giant hand were passing across the
scene, obliterating landmarks as a child

Radio Revenge B8y ARMSTRONG PERRY

might erase a picture from a slate. There
was water on both sides of the row of
houses now. A dry channel cut by some
flood of long ago was filling. A perpen-
dicular ledge of rocks prevented escape to
higher ground, cxcept by crossing one
stream or the other; and it looked as though
the population of Shingleton would have to
remain on its island until the waters receded.

Suddenly the mill began to tremble, sag-
ged and cast ten thousand floating fragments
upon the flood. A few minutes later the
bridge slipped from sight beneath the muddy
current, its foundations cut away. Then a
pile of logs, lifted by the rising water,
charged upon the store. It shivered, toppled
and went down with all the food supplies
that Shingleton was likely to have for days
or weeks to come.

3CGX rubbed his eyes. It must be a
dream, a nightmare. No, real men, women
and children were rushing from the houses.
They gesticulated wildly and ran about in
the rain. The skin tightened on his scalp and
he felt a sinking within him as he sensed
the fact that some unfortunates must have
been engulfed in the disaster.

His cabin shuddered. He ran to the win-
dcw, filled again with alarm at his own dan-
ger. The great pine was swaying. Down
by its roots a wide crevice had appeared.

For a moment he stood gripping the win-
dow sill. Everything that had seemed per-
manent, immovable in his surroundings was
slipping away. Life itself suddenly seemed
strangely uncertain. The lightning blinded
him, the thunder deafened him, the water
menaced him. Hurriedly he prepared for
flight.

He turned first to his radio set; it was
the work of his own hands and therefore
was his most precious possession. He start-
ed to remove the tubes, but there flashed
iito his consciousness, as clearly as a picture
on a motion-picture screen, the fact that here
was the only means of communication that
had survived the attack of the elements.

“That is none of my business—safety
first!” he tried to tell himself. “These folks
down the valley care nothing for me. They

do not know that I have sent messages
thousands of miles from their mountains.
They even cut down my aerial, just for
meanness.”

He cast another glance down the valley.
All the people from the houses were out in
the rain now. Some of the men were piling
things at the up-stream end of the island to
turn the water aside. The Run was still
rising.

The cabin trembled again. He thought of
the radio operators who had gone down at
sea, sticking to their keys to the last. Should
he run away just because nobody knew?
How did he know he could call help any-
how? How did he know anyone would
hear, even if he did risk his life to put his
set into operation again? How could anyone
!1_elp if they did hear?

But the great tradition of radio gripped
him. He could not tear himself away. It
was the radio man’s job to stick as long as
there was any chance. Young fellows of
his age had climbed icy masts, drenched with
freezing salt spray, to repair aerials. Am-
ateurs as well as professional operators had
maintained the honor of their craft, even
at the cost of their lives.

Suddenly his hesitation vanished and the
decision came. Better to lose his life, if need
be, than to live knowing that he had been a
coward, disgraced his kind. He went out
into the storm. Coiling the end of the sev-
ered halyard and taking advantage of the
wind, he heaved the line over a limb of the
tottering pine. He adjusted the insulators
and the wire and ran up the aerial.

Another tremor shook the cabin as he
reentered. He threw a switch, pressed his
key, watched the nervous finger of the meter
as it indicated the input amperage.

“SOS SOS5 SOS de 3CGX 3CGX 3CGX.”

Would anybody hear? He dare not stop
to listen—there was no time to explain. He
must trust to some brother “ham” out there
beyond the mountains to hear and under-
stand and act.

“SOS SOS SOS—"

With a deafening crash the pine fell across
the cabin.

(Continued on page 173)
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With a deafening crash the pine fell across the cabin.”
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Some Aspects of High-Quality Reproduction

Part [l---A Discussion of the Elements Affecting It on the A.F. End

N Part I of this article, which ap-

peared in the July issue of
RADIO NEWS, Mr. Traugott de-
fined high-quality reproduction as
that most faithful to the original
sounds at the transmitter; and dis-
cussed the factors in the R.F. end
and detector of the receiver which
favorably or unfavorably affect at-
tempts to obtain this result. In
the second part, which follows, he
analyzes the A.F. and loud-speaker
elements of the receiver from this
standpoint, The experimenter will
almost surely find helpful sugges-
tions here.—~EDITOR.

T is doubtless obvious, from this discus-
sion and those by other writers, that, in
conventional R.F. and detector circuits,
‘the higher audio frequencies tend to be

depreciated.  The lower audio frequencies
get through in good shape. In the audio
amplifying channel the opposite of this is
likely to be the case.

Consider the transformer-coupled ampli-
fier shown in Fig. 4. It works out of the
detector tube in the usual manner. In order
to transmit a very low tone through to the
first audio-amplifying tube, the transformer
primary must have an extremely high in-
ductance. Talk about matching impedances
at this point is, from the standpoint of high-
quality reproduction, mostly hokum. The
higher the primary inductance of this trans-
former, the better—for high-quality repro-
duction.  Similarly, the lower the output
impedance of the detector tube, the hetter.

For effective amplification through this
first transformer, the primary impedance
must be at least twice the output impedance
of the tube at the lowest frequency wanted.
Considering fifty cycles as the required low
limit, and considering the output impedance
of the detector tube to be ahout 25,000 ohms
(as it may easily be), the inductance of this
first transformer primary must be equal to
approximately 160 henrys. This is rather
high, and usually requires special core mate-
rial, if the effectiveness of the transformer
is not to be otherwise reduced. Fortunately,
considerably lower primary inductances still
give good low-note transmission.

BY-PASS CAPACITIES

Across the primary of this first trans-
former is usually a by-pass condenser, serv-
ing to shunt the R.F. current in the detector-
plate circuit to ground and out of the audio
system. If the capacity of this condenser be
too large, it will also by-pass some of the
higher audio frequencies, and may introduce

By PAUL TRAUGOTT

undesirable resonance effects. But there ex-
ist in transformer-coupled amplifiers, where
the plate load is inductive, certain phase
relations which permit this by-pass capacity
to be of rather large value without mate-
rially reducing the high audio frequencies
reaching the grid of the next tube. A ca-
pacity of .001-mf. as a detector-plate-circuit
by-pass has an entirely negligible effect upon
audio frequencies as high as five thousand
cycles.  Even much larger values can be
used without serious frequency distortion
resulting. However, in a resistance-capacity
coupled amplifier the story is somewhat dif-
ferent. In this case even a comparatively
small by-pass condenser results in a loss of
high audio frequencies. )

HIGHER-FREQUENCY SUPPRESSION

The requirement for low-note transmis-
mission through a transformer is then, high
primary inductance (principally). In order
that the same transformer shall transmit
high frequencies equally well, a number of
other conditions must exist. Perhaps the
most important single factor is the cffective
capacity existing across the secondary wind-
ings. Very small values of capacity across
the secondary seriously reduce the voltage
of the higher frequencies. Condensers
shunted across audio transformer secondaries
are almost always fatal to high-quality re-
production; though they often cause the
production of unnatural musical effects which
are quite pleasing to many listeners. Even
a resistance shunted across a transformer
secondary reduces the high-frequency com-
ponent on the grid of the tube. Advantage
is often taken of this fact, in efforts to re-
duce the extraneous noises in radio sets.
Most of this noise being in the upper regis-
ter, a resistance across the transformer sec-
ondaries will reduce it considerably. The
naturalness of reproduction is simultancously
reduced if the shunted resistance is too low.

With modern design, audio transformers
can be built to handle equally frequencies
from 100 to 6,000 cycles. This range can
be extended when special core materials and
other special constructions are used.

IMPEDANCE COUPLING

In an impedance-capacity coupled ampli-
fier, the same de ideratum of high inductance
holds, if good low-note amplification is
wanted. Impedance couplings are sometimes
used betwen high-mu tubes. Such tubes
have high output impedances and so require
coupling impedances having very high in-
ductances. One standard high-mu tube has,
under operating conditions, an output im-
pedance close to fifty thonsand ohms; to

7 DETECTOR 18T AUDIO 280 AUDIO
TUBE TRANS. TRANS.
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FIG. 4

An typical transformer-coupled audio-frequency amplifier, which, gf certain details are observed,
is capable of giving excellent reproduction.
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amplify a fifty-cycle note out of this tube
requires a coupling impedance having about
300 heurys inductance — that is, if high-
voltage amplification is wanted at the fifty-
cycle point.  Coupling devices can be built
so that they have resonance points at very
low frequencies, in which case they permit
very low note amplification.

In impedance-coupled amplifiers and cir-
cuits of similar types, it is essential to have
sufficient capacity in the stopping condensers
in the grid circuit of each tube. The resis-
tance of the grid leak also must be suffi-
ciently great. These points have been well
covered by other writers, and much light has
been shed on the subject.

Tt should be noted that, in these audio am-
plifiers, whatever frequency-distortion takes
place is usually in the form of a reduction
in the low frequencies. It would seem that
this point in itself would help to compensate
for the reverse condition holding in the
radio-frequency system. To a certain degree
it does; but the difficulty 4s that the low-
frequency reduction is too sudden: it cuts off
sharply. If it were a gradual reduction of
all frequencies from about 3,000 cycles
down, it would compensate very nicely. Fig.
5A shows what the actual frequency-against-
amplification curve looks like; Fig. 5B shows
how it should look in order to compensate
properly.

CORRECTING FOR R.F.
CHARACTERISTICS

However, it is feasible to compensate the
audio system to correct for the distortion of
the R.F. system preceding it. Fig. 6 shows
a circuit for such a compensating arrange-
ment.  An extra tube is used. The induc-
tance L1, for standard 201A-type tubes, may
be about 1 henry; the series resistor should
have a maximum value around 25,000 ohms
and be variable. The value of the resistance
determines the amount of the equalization.
The remainder of the amplifying system
must not have any marked peaks in its trans-
mission range; and the loud speaker used
must be capable of reproducing high tones.
The understandability of speech in the out--
put of a set using this arrangement is usually
markedly improved; the female voice is
more natural and, of course, music is more
brilliant and true.

RESISTANCE-CAPACITY
CONSIDERATIONS

To return to audio amplifying channels :
the resistance-capacity-coupled amplifier is
to be considered. This type of amplifier is
probably likely to be freer of frequency dis-
tortion than any of the others. Depreciation
of the higher frequencies (up to 7,000 cycles,
anyway) seldom occurs; and if the capaci-
ties of the stopping condensers and the re-
sistances of the grid leaks are properly
chosen, very low notes will be amplified well.
Blocking of the grids under high input volt-
ages may give trouble, but in actual operat-
ing conditions it very seldom does. What-
ever high-frequency depression does occur in
a resistance-coupled amplifier §s usually at-
tributable to a byv-pass condenser, of capa-
city too high, in the detector-plate circuit.
Its effect in this type of amplifier is greater
than in o hers, anc its value should be re-
duced to a small figure. If a radio-frequency
choke also is used hetween the detector and
the first audio tube, the by-pass condenser
can be made very small.

Common impedance in the power-supply
circuits of any form of audio channel will
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An actual frequency-amplification curve,
showing the drop in amplification at the lower
frequencies.

AMPLI FICATION

cause various kinds of frequency distortions.
New “B” batteries keep this trouble down;
and in “B”-power-supply units ample by-pass
capacity must be used. Special arrange-
ments are sometimes necessary to reduce
these effects, fos in a high-quality amplifier
they may become serious.
USE OF POWER TUBES

There exists in audio channels forms of
distortion other than frequency distortion.
Wave-form distortion will occur if the op-
erating voltages on the grids of the tubes
are not properly adjusted. This subject has
been already well covered and explained.
The last tube in the audio system is required
to handle large voltage-swings, and it must
have a high grid bias in order to prevent
non-linear operation. The various standard
power tubes are designed for high grid-bias
operation, and meet the requirements very
well.

Tube overloads usually produce wave-form
distortion, with its resultant generation of
harmonic currents. This condition may
casily exist in a high-quality amplifier where
low notes are being transmitted. For a given
amount of energy, the amplitudes of a low-
frequency current are considerably higher
than the amplitudes in an equivalent high-
frequency current; and on low notes even a
large power tube may overload, if too much
s required of it.

A contributing factor in Tow-frequency
overloading is the low impedance of the
output load at low frequencies, which tends
to accentuate the curvature of the tube char-
acteristic. At very low frequencies and
moderate output volume, even comparatively
large power tubes will generate some har-
monic currents; but if they are small with
respect to the normal currents no serious
distortion results.

The push-pull amplifier arrangement helps
to keep down distorting harmonics, but its
use is not often warranted in ordinary home
radio work. Where power supply limita-
tions necessitate the use of low plate volt-
ages, the push-pull amplifier can he used
with excellent results—results not obtain-
able, with low plate voltages. without its
use. The push-pull system has, for power
work, the advantage that the output-trans-
former core is never saturated by direct cur-
rent flowing to the plate of the tubes. Core
saturation in the power end of an audio sys-
tem can cause serious distortion, but is not

often present except in very large am-
plifiers.

The loud-speaker coupling devices now
available prevent a great deal of D.C. satur-
ation distortion in home radio receivers. In
large power amplifiers, even the A.C. flux
of the audio currents may cause core satur-

aticn and distortion.

THE SOUND REPRODUCER

The final link in the high-quality repro-
ducing chain is the loud speaker. It is im-
proving rapidly, and many good speakers
are commercially available. Loud speakers
are apt to be deficient in high frequencies
as well as low; that is, their output, meas-
ured in sound pressures is materiaily less
for hoth low notes and high notes than for
notes in the middle of the register.

Horn-type speakers. to be good, must
have the right kind of unit, or driving
motor, and must as well, for low note re-
praduction, have very long properly-tapered
horns, with a mouth of large area. Twenty
feet is not too long for a high-quality horn.
High-note transmission from a horn-type
speaker is largely dependent upon the unit
bkind the horn; its diaphragm must have
the proper mass, stiffness, and area; and
the eclectromagnetic or electrodynamic ma-
chinery which actuates it must be right.

Many cone speakers are relatively efficient
on low notes, but discriminate badly against

AMPLIFICATION
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-
1f the amplification curve would assume this
shape, better reproduction would result.

Cone speakers, for the lower frequencies
in any event, are roughly non-directional
in their sound radiation. For small places
and moderate volume-outputs, they will
probably always be hest. The horn-type
speaker is distinctly directional and, be-
cause of this property, will project a given
quantity of sound into a large place with
rather more efficiency than the non-direc-
tional speakers. Horn-type speakers will
prohably always be used in theatres, halls.
etc., where sound is desired only on one
side of the loud speaker.

DON'T BLAME THE SOPRANOS

In summing up, it becomes apparent that
the principal difficulty in high-quahity work
in radio reception is in getting good high-

high tones. Omue of the most successful note transmission. For true high-quality
HIGH QUALITY HIGH QUALITY
TRANS. COMPENSATING TRANS., POWER
DETECTOR { {sT AUDIO TUBE ') TUBE
- |l ¢ 8l } }
| eIMF }
St |
.5 MEG. ‘
25,000
OHMS
B+ DET.  -C I3 V. B+673V. -C 3V. B+673V. -C

F1G.
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An A.F. amplifier, which may be compensated for any distortion that occurs in the R.F. circuit.

cones functions somewhat in the fashion of
an electromechanical band-pass filter; its
action occurs as a series of resonances. But
as these resonances cover a very wide range
of frequencies, the over-all output from this
cone is rather good. Another excellent cone
speaker has an clectrodynamic drive unit
and a small stiff conical diaphragm which
acts substantially as a plunger at all the
more important sound frequencies. This
tyre of cone speaker requires a baffle hoard
to give good low note radiation; the larger
the baffle the hetter. A haffle, in this case,
is merely a vertical surface interposed Dhe-
tween the front and back of the vibrating
diaphragm or cone.

reproduction, equal transmission of the high
notes is essential. Real and natural musical
brilliance requires high {frequencies. For
high intelligibility and naturalness in voice
(more especially in the female voice) re-
production, the higher frequencies are neces-
sary; and frequencies even up to 7,000 cycles
should be present for best results. It is
possible that the common objection to
women as radio artists is really due to the
fact that many radio sets drop the high
tones somewhere in the system: and, as the
overtones of the female voice are rather
well up on the scale, low intelligibility as
well as drummy unnaturalness results.

(Continued on page 179)

WRNY’s New 31-Meter Transmitter

HE Rapmo News broadcast station,
WRNY, New York, has just been li-
censed by the Federal Radio Commis-
sion to usc on 30.91 meters (which is
equivalent to 9700 kilocvcles) a new 500-
watt short-wave transmitter, which will be
operated jointly with WRNY’s regular

transmitter, which works on 309.1 meters.

The short-wave set will be on the air at all
times when WRNY’s longer-wave transmit-
ter is broadcasting. It will be noted that
the short wavelength, 30.91 meters is a har-
monic (the tenth) of the higher wavelength
of 309.1 meters; this is necessary inasmuch
as the two transmitters are housed in the

same building. The low wavelength was se-
lected by WRNY’s engineers because the
station cesires to reach distant points. as
well as the nearby ones, which are reached
perfectly with the regular wavelength of
309.1 meters. It is estimated that an aver-
age radius of between 2,000 and 3,000 miles
will be reached regularly with the new
transmitter, with greater distances occa-
sianally.

John L. Reinartz, one of the world’s fore-
most experts on short-wave work. has heen
retained as consulting engineer. The trans-
mitter itself was assembled by WRNY’s
engineers under the supervision of James
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V', Maresca. chief engineer of the station,
and went into operation during the latter
part of June.

Readers of Rapto NEws who are short-
wave listeners-in are asked to send in reports
as to their reception of WRNY’s programs.
The call letters of the short-wave set, 2X AL,
are used only when the short-wave trans-
mitter is used for code work. With a power
of only 50 watts and using code, 2XAL in
the first few days of its operation was fre-
quently in touch with the Pacific coast, as
well as with steamers 2,000 miles out of
New York.
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The Ravtheon ““A’’ Rectifier

A New Develorment in Bigh-Current Rectification z

e

Iadint

THE rectifier described in this

article is a genuinely new de-
velopment which promises to have
wide application in the radio field. -
It is different, in both appearance :
and operation, from anything pre-
viously in use for battery charging
and “A”-socket-power service; so
the following complete description

T

e

i

z

é of its characteristics will be of in-

= terest to all of our readers.

£ —EDITOR.
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O many people a rectifier may mean

anything from a chemical cell to a

Tungar bulb. Actually, it is any

device that offers to the flow of an
electric current more opposition, or resist-
ance. in one direction than it does in the
opposite direction.

Thus, by the aid of a suitable rectifier,
we are able to obtain a uni-directional cur-
rent flow from our house-lighting circuit,
should it be (as is most generally the case)
what is commonly known as alternating
current. This uni-directional current is
essential for battery charging and many
other radio uses. A good rectifier is, there-
fore, quite an important device to the radio
set owner,

Rectifiers are of many different types
and of many different degrees of reliability
and efficiency. Some are of thie mechanical
variety, such as sets of contacts that re-
verse the connections of the power line
cvery time the direction of the current
changes. Chemical cells form another
class: and the so-called bulbs of hoth the
gaseous-conduction and the incandescent-
cathode types form still other classes.

An ideal rectifier might consist of a short
length of wire or rod which would offer
almost infinite resistance to the passage of
an electric current in one direction, and
practically zero resistance to the passage
of current in the opposite direction. Such
a rectifier would be highly efficient, com-
pact. durable, silent in operation, long-lived
and perhaps low in first cost.

A METALLIC-CONTACT RECTIFIER

Working in his small laboratory near
Paris, M. Henri André, the well-known
TFrench physicist. had devoted many years

Fig. 8.
ing the new

A typical “A”-power-supply unit, us-

rectifier, along with a small
storage battery.

INustration courtesy Sterling Mfg. Co.

By JAMES MILLEN

of his life to the development of a rectify-
ing device which operated on an entirely
new and different principle from any
previous form. Due, however, to his
limited facilities, he was encountering great
difficulty in bringing his invention to a final
satisfactory commercial form. About this
time Laurence K. Marshall, of the Raytheon
Company, was traveling in France and met
Prof. André. Just as years before Mr.
Marshall had seen the possibilities of the
present-day Raytheon tube in the crude
hand-made experimental gaseous-conduction
rectifiers of the American physicist, C. G.
Smith, so did he realize the importance of
Prof. André’s new type of battery-charg-
ing rectifier.

As a result, Prof André came to America
and spent a year in Cambridge, Mass., work-
ing with C. G. Smith, Dr. V. Bush, direc-
tor of electrical engineering graduate re-
search work of the Massachusetts Institute
of Technology and many other engineers
and scientists in one of the most completely
cquipped research laboratories in the coun-
try.

Here his work progressed rapidly, until a
final commercial product, of even greater
electrical merit than had been at first pos-
sible, was finally evolved.

INSIDE THE “A” TUBE

The new device is a small, rugged steel
tube hardly larger than one's thumb.

What is inside of this small copper-plated
steel tube? Let us look at Figs. 1 and 2.

First there is the outside stee! shell, B,
in the bottom of which is fastened a silver
rivet contact A. The purpose of this silver
rivet is to insure the hest of electrical con-
tact between the steel tube and the granular
silver anode S, which is closely packed
around the alloy cathode, (C). Concen-
trated C.P. sulphuric acid paste is mixed
in with the porous silver anode and is
thoroughly dehydrated in order to prevent
undesirable chemical reactions. The re-
mainder of the structure consists of suit-
able washers or discs of different materials
(E) for confining the parts in the proper
place, a spring D to keep the anode and
cathode together under the correct pressure,
the cathode lead wire, and the bakelite
cap G, with cathode terminal, F.

As just described, there are two metals;
a poreus anode of pure silver, connected
to the casing, and an alloy cathode connected
to the central projection are brought into
contact on the inside. The porous anode
contains in its interstices the non-conducting
agent (sulphuric acid) which has free
access to the junction between the metals.
The presence of this agent preserves the
junction in an “oriented” condition, but the
actual conduction is through the metals
themselves.

The presence of the non-conducting agent
not only creates the oriented condition, but
preserves this function; and the unit will
continue to operate properly even after
abuse in the form of excess momentary
potential or current,

There is much yet to be learned in re-
gard to metallic conduction, and the be-
haviour of electrons in solids is not at all
clearly understood. Hence a clear explana-
tion of the exact nature of this oriented
condition is indeed difficult. Still, there are
some theories on electron behaviour which
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CATHODE TERMINAL (F)
~—LEAD WIRE
BAKELITE BUSHING (G)
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SPRING
(D)

SILICA |

PURE SILVER
POROUS ANODE  (5)

"}~ STERLING SILVER
; ANODE CONTACT (&)

FIG. 1

This _ cross-section drawing of the rectifier
cartridge shows the arrangement of the parts
clearly.

are taking shape; and the explanation which
follows appears to be reasonable.

To quote from a report by Dr. Bush:
“All materials contain electrons, distributed
in orbits about the nucleii of atoms. When
conditions are such that electrons may with
ease pass from an orbit about one nucleus
to an orbit about an adjacent nucleus, a mo-
tion of electrons through the material is
readily produced and we have an electrical
conductor.

“Metals have this property in large de-
gree and are hence good conductors. When
two metals are in contact, a similar inter-
change of electrons ordinarily takes place
between the adjacent atoms of the two
metals, and conduction readily occurs in
the two directions. A proper choice of
metals, however, in the presence of a suit-
able agent, may set up a condition in which
this property is oriented or unilateral.

“Briefly, this may possibly occur because
electron excursions of one metal are much
extended in the presence of the agent, while
the excursions of the other are inhibited.
In this condition the far-extending electrons
readily pass to the opposed metal and con-
duction occurs, while for a potential in the
other direction there is no overlap of orbits
and the device insulates.”

Undoubtedly the complete story of the
action is more complicated than this, and
no one at present pretends to understand
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Fig. 2: The component parts of the rectifier.
E, washers; F, cathode terminal;

B, steel container; C, alloy cathode; D, spring;
G, bakelite bushing;

A, anode contact. At the right is

shown a completely assembled unit.

all that goes on at an electrical contact sur-
face.

USES FOR THE NEW RECTIFIER

At this time the new tube has two im-
portant uses in battery chargers and in “A”
socket-power units. In fact several well-
known manufacturers have already placed
chargers and “A” power-supply devices em-
ploying the new rectifier on the market.

Due to the fact that the conduction is
metallic, the internal electrical resistance of
the rectifier and the power, or I'R losses
in the rectifier, are exceedingly low and thus
its efficiency is quite high. The efficiency
of a charger employing the new rectifier is
in the neighborhood of 060%. This, as
charger effciencies go, is unusually high.
Aside from the saving in power consumed,
which may amount to as much as from
$6.00 to $10.00 a year, the higher efficiency
of a charger of this type permits it to be
constructed with exceedingly compact, and
thus less expensive, parts.

Only a tube, a fuse and a transformer,
as indicated in Fig. 3 are required. As no
energy worth mentioning is wasted in the
rectifier, it may be made quite small and,
as the transformer does not have to supply
a great deal of useless energy, its core need
not be any larger than those of some high-
quality audio amplifying transformers.

Such a charger will have a maximum
charging rate of 2% amperes. By utilizing
two tubes in a full-wave rectification cir-
cuit, as shown in Fig. 4, the maximum
charging rate is increased to five amperes.

BEST CHARGING METHODS

Storage battery manufacturers tell us that
as far as the life of the battery itself is con-
cerned, the ideal charging system would
consist of a high-rate initial charge (to
remove any sulphate formation on the plates
and to reduce greatly the time required for
the complete charge), followed by a gradu-
ally-decreasing rate of charge in order to
prevent excessive gassing and thus slow
disintegration of the positive plates as the
charge nears completion.

In the better service stations this feat
of high initial charging, gradually tapering
off, is accomplished by manually regulating
the charging rate, as the state of charge
of the battery changes, by means of field
rheostats on the motor-generators employed
for charging.

Because of the high efficiency of chargers
utilizing the new rectifier, which permits
of low secondary voltage, the variation in
battery back-voltage, as it approaches its
fully charged condition, is a large percentage
of the total effective voltage of the circuit.

Thus the current flow, which is governed
by the difference in the impressed voltage
and the back-voltage, will be appreciably
lessened as the battery voltage rises. (Fig.
7).
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Above: How the recti-

fier is used in half- and

full-wave rectifier circuits
for battery charging.
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In some types of chargers, where the
secondary voltage is from 20 to 30 volts, the
rise in back-voltage as the battery reaches
its fully charged condition is but a small
percentage of the total impressed voltage.

Still other advantages than a pronounced
taper-charge rate and a high electrical
cfficiency of chargers employing the “A”
tube as a rectifier are low first cost, com-
pactness, low operating temperature and
silence in  operation.

DESIGN OF CHARGERS

With so many prominent manufacturers
making complete chargers for use with the
new rectifier, the main features of their
design will, no doubt, prove of interest.

By reference to Fig. 3, it will be seen
that the only parts required are a trans-
former, a rectifier cartridge, mounting clips,
fuse, leads, and case. The transformer may
be any well-made unit of about 25 walts
capacity with a low-resistance secondary
having an open-circuit voltage of between
8 and 9. In the case of the double-wave
charger the transformer should be rated
at about 50 watts and have two 8-9-volt low-
resistance secondarics connected in scries,
or one 17-18-volt secondary with mid-tap.

Although the rectifier will function when
mounted in any position, its life is some-
times increased if operated with the small
cnd up.

One of the fuse clips which support the
rectifier should make contact with the body
of the tube and the other with the small
cylinder projecting from the top. The
small cvlinder (cathode) should be con-
nected to the positive output circuit and
the hody of the rectifier (anode) connected
through the transformer to the negative.

In the hali-wave charger, a fuse of not
over 10 amperes capacity must be connected
in the charging circuit, to prevent damage
should the output of the charger become
short circuited or the battery be connected
in the reverse manner. A 20-ampere fuse
should be used with the full-wave charger.
The small automobile cartridge fuses are
excellent for this purpose.

Perhaps it may occur to some readers
that a charger with variable rate may be
readily constructed from a transformer with
a higher secondary voltage than that de-
scribed hy inserting a rheostat in series
with the tube. Such is not the case. The
maximum back-voltage that the tube will
withstand continuously without injury is 22
volts. As there is no current flowing dur-
ing the half-cycle in which the battery is
not charging, the IR drop becomes zero
and the back voltage becomes equal to the
pealk A.C. secondary voltage plus the bat-
tery voltage. Thus, for long tube life,

(Continued on page 176)

Left: a commercial
of full-wave Dbattery
The circuit is that
of Fig. 4.

Illustration courtesy the
National Co.

Fig. 6.
model
charger.
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WHAT IS STROBOSCOPY?

N his article in July Rabio NE\yS, M.

Chrétien explained how the Strobo-

dyne system operates; the name bc1qg

derived -from the effect, taking place in
the oscillating circuit, which may be com-
pared to the optical stroboscopic .eﬁ‘cct. We
shall now try to make this a little clearer
for the readers who are not familiar with
this optical phenomenon. Everyone upder-
stands the motion pictures which permit re-
production of action. This is accomplished
by taking rapidly a great number of photo-
graphs of moving objects on a ﬁ!m of
sufficient length. Each one of these pictures
is a “still,” similar to those taken with any
camera; but when they are projected, ex-
actly as fast as they were taken, tl}ey re-
produce the action photographed with the
movie camera.

We can receive the impression of con-
tinuous action from motion pictures,. because
our cyes retain for an instant a picture at
which we look quickly. This is called per-
sistence of wision and permits the eyes to
sce each one of the still photographs, taken
on the motion-picture film, for a fraction
of a second after it is projected. During
this time another picture has been substi-
tuted by the mechanism of the motion-pic-
ture projector, and the new picture blends
with the previous one so that no interrup-
tion is visible on the scrcen. Motion pic-
tures are really a succession of ordinary
photographs taken at the rate of sixteen
a second and projected at the same interval.

A very simple experiment shows the per-
sistence of vision. If, in a dark room, you
look at a lighted cigar or cigarette you will
see only a red spot; if you now rapidly re-
volve the hand holding it you will see a
red circle. This circle is formed in your
eyes, which combine into one picture ini-
pressions of the successive positions of the
red spot.

A MECHANICAL EXPLANATION

To explain the functioning of the Stro-
bodyne we shall describe™a simple apparatus
which may be built to observe the phe-
nomenon. Since we-cannot see it work, we
shall explain how it operates.

It is made of two discs, from each of
which a triangle is cut out, as shown in
Fig. 1, and a lamp placed at the back; so
that, when the triangular openings in the

The Stroboscope and Its Operation

A Porular Introduction to Stroboscopy and Its Connection with Radio

and the Strobodvyne
By R. E. LACAULT

discs are in front of cach other, one may
see the light through them. When the front
disc is in the position shown, the lamp is
lit, because a contact is made at the switch
shown at the right; thus the lamp is flashed
at cach revolution of this disc. It is neces-
sary to flash the lamp, in order to show

ONCE more RADIO NEWS
leads in presenting the Stro-
bodyne Circuit, which has been
termed ‘“an evolution in radio”.
Attention is called to the fact
that in the past RADIO NEWS
has brought out the following
important circuits, all of which
were new, and all of which made
history in radio. Among the
few circuits that became inter-
nationally well known are the
following:
The Ultradyne,
by K. E. Lacault
The Tropadyne,
by Clyde FIitch
The Interflex Circuits,
by Hugo Gernsback
The Solodyne,
by G. I". Dowding and K. D.
Rogers
The Crystodyne,
(oscillating crystal)
by O. V. Lossev
The Autoplex,
by M. L. Muhlciman
The Autoregenerator
by Sylvan Harris
The DX-2 Multivalve
Receiver,
by A. J. Haynes
The Interbalanced Regen-
erative Receiver,
by A. Barbieri
The Hi-Q Hammarlund-
Roberts Receiver
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only one position of the triangle: otherwise,
if the lamp were lit all the time, light would
be seen irregularly in front of the opening
in the box containing the lamp.

Now, if the discs are arranged to revolve
on their axes at the rate of 16 and 16%
revolutions per second, respectively, we
may cbserve the following optical illusion;
If one looks in front of the discs the tri-
angle will appear to increase in size and
shrink during one second. This is accom-
plished in the following manner:

After disc No. 1 has revolved one turn,
disc No. 2 will have revolved one turn
plus 1/32 of a turn which brings the corner
of the triangle in disc No. 2 in line with
the other. - (See Fig. 2). During the next
revolution disc No. 2 will travel another
1/32 of- a turn farther, exposing a little
more of the triangle in front of the other.
After the next revolution of the two discs
the triangle in disc No. 2 will be exposed a
little more, and so forth, at every revolution
(as shown in Fig. 2) until at the eightl
revolution of disc No. 1 the two triangles
will be just behind each other, when they
can be scen full size. Then since, disc No.
2 travels faster, the triangle cut out in this
disc will advance a little more at each turn
and the size of the triangle of light de-
creases in size until the two triangles are
no longer behind each other.

Since, as explained above, the eyes re-
tain a picture for 1/16 of a second, the
triangle of light will appear to  increase
and decrease in size; because all these suc-
cessive changes take place during one second.
The eyes do not detect the successive
changes; exactly as, when looking at a
motion-picture screen, one does not see the
substitution of the still pictures. If, in-
stead of looking at the discs, we placed a
motion picture camera there with the lens
facing them and turned the crank, the film
when developed would show the size of the
triangle increasing and decreasing in regular
progression on each one of the successive
pictures (as shown in Fig. 3). This effect
at the same time illustrates how frequencies
in the vacuum tube of the Strobodyne inter-
act to form a lower frequency.

THE STROBODYNE ACTION

In the case of the optical effect the two
discs turn at the speed of 16 and 16
cycles or revolutions a second, respectively :

(Continued on page 167)
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Above we have the simple elements of the
Stroboscopic apparatus, presenting the effects
pictured at the left. Fig. 2 gives the positions
of the two triangles (disc No. 2 shown in phan.
tom) at successive flashes of the lamp; Fig. 3
the resulting effect on a motion-picture nega-
tive; while Fig. 4 shows how the wave-forms
in the Strobodyne frequency-changer produce
an electrical effect which is highly analogous.
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To Strobodyne Builders

E have issued a beautiful decalcomania

nameplate to he affixed on the panel of
every Strobodvne, as illustrated here. This 18
a neat design, measuring ahbout one inch 1n
diameter, and cxecuted in gold and colors.

All set  builders
construeting the
Strobodyne are  en-
titled to this decal-
comania. When it s
aftixed to the pancl
it appears as if the
latter had been en-
graved with this de-
sign.

Do net fail te
send for it. A pos-
tal  with your name
and address will
bring it to you.
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~ Desigh of a Simple Stroboscore

.. A Striking Experiment Changing the Aprparent Speed of Moving Qbjects

Fotmsnsmuinm " I IR NI " T

HEN the first demonstration of

the Strobodyne was recently made

in Rapro NEws LABORATORIES,

New York, before a number of
radio engineers and radio editors, I had con-
structed a simple Stroboscope to show the
operation of this instrument; in order to ¢x-
plain the Stroboscopic action and its analogy
to the electrical Strobodyne action,

As shown in Fig. A, I used an ordinary
spark coil, with a vibrator, capable of giving
a half-inch spark between two pointed metal
electrodes. The coil is operated on 6 volts.
An old electric fan was secured and a suit-
able piece of bakelite in the form of a cap,
about two inches in diameter, was secured to
the shafit of the motor. From the secondary
of the spark coil one lead went to the frame
of the motor, while the other high-voltage
lead went to a brush made of a flat copper
leaf-spring, which made contact with a ring
running around the bakelite piece.

When the motor was put in operation, the
high-voltage current was thus fed to a Geiss-
ler tube, which was attached with two brass
rods to the bakelite cap, where it was held
secure. {(Most students of physics know
the Geissler tuhe, and the beautiful colors
that it gives off.)

A BEAUTIFUL EFFECT

If the room be now darkened, and the
motor started with the tube lluminated, we
will see a number of luminous circles, made
by the rapidly-rotating Geissler tube. By
increasing or decreasing the speed of the
motor (using a rheostat in serics with the
supply line) the speed and consequently the
appearance of the rapidly-revolving tube is
varied. If we then carefully adjust the vi-

131

By HUGO GERNSBACK

’tl;ille azf;r:(?rleteASitsro:o::ﬁrﬁ cl}!jsesd al:i vibrator, then the tube scems ro rotate in a
coil, with a vibrator working f‘:_om cIock:mse (hrcc}lon. If this relation of the
a 6-volt storage battery. B is a relative speeds is reversed, the tube seems to
fan motor used to rotate the Geiss- rotate backwards.

ler tube. C is the rheostat, in , I , . h

series with the 110-volt line and This illustrates in its simplest form the
the fan motor, in order to regulate Stroboscopic principle—"“Stroboscope” com-
accurately the speed of the motor. ing 1 hedGraels . om oo o o
D is the Geissler tube, attached ing from the Greek, and signifying “twisted
to the shaft of the fan motor b}[r Vv1S101.

means of a round, box-like piece o

bakelite E, which supports on each MULTIPLE TUBE PATTERNS

side a threaded brass rod; these By carefully adjusting the speed of the

supportithe/Geissler Tube, D. motor and the speed of the vibrator, particu-

larly when the vibrator moves very slowly,
eifects of a harmonic nature are produced.
First, if the adjustments have been carefully
made, we get a pattern of a single tube that
seems to stand still, as we have said. If the
vibrator-frequency is doubled, there will ap-
pear to be two tubes crossed at right angles;
and so on.

VoS o

2
i
|

%

By continuing to increase the frequency
at which the vibrator interrupts the circuit,
until it is four 1imes the speed of revelution,
we can form a pattern of four tubes; thus
obtaining the effect shown in Fig. B. It is
necessary that this frequency shall be an
crvact maltiple of the spsed of the motor.
We can thus obtain the appearance of as
nany separate tubes as we desire.

brator of the sparl: coil, and likewise care-
fully regulate the speed of the motor, we
will find an adjustment whereby, instead of
the tube’s appearing to spin, it will seem to
stand still.

1f the frequency of the vibrator exactly

coincides with the speed of the motor (as The f_aster the SP(‘?" of the vibrator, the
for instance, 1,000 revolutions per minute of ~ more tude patterns will appear; until there
the motor and 1,000 interruptions by the vi-  are so many—uwith the increase in the speed

prator) the tube will appear to remain in a of the vibrator—that the separate tubes can
fixed position. If the speed of the motor is 1O longer be distinguished in the Strobo-
slightly greater than the frequency of the (Continited on page 181)

Fig. B. This (from a photograph) shows how the Geissler tube in the electric Strobodyne ap-

pears to the eye. Although revolving at about 1,000 revclutions per minute, the Geissler tube

assumes various fixed patterns, in multi-tube designs. By adjusting the vibrator, the image of a

single tube (or upwards to several dozen tubes} will be seen; these appear to stand still,
though the tube is revolving rapidly.

wwWwW americanradiohistorv com
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The front view of the Strobodyne Eight-Tube receiver, R1,

R2, R5, R6, and R7 are rheostat controls; J1
and J2, jacks; and SW is the filament switch.

Construction of the 8-Tube Strobodvne

Receiver*

Complete Details for Building the Year’s Greatest Circuit

By LUCIEN CHRETIEN

Translation and American Adaptation by R. £. Lacault

HEN I designed the Strobodyne

circuit, I might have announced it

as a revolution in radio. I am

aware of the fact, however, that
this has been done so many times before that
I might better desist.

I would much rather leave any extrava-
gant claims to my American radio confréres,
who no doubt will find enough adjectives
themselves after they have built the Strobo-
dyne for their own use.

There is only one point on which I admit
that I am puzzled. What claims can be
made for the Strobodyne? How can I make
myself understood and prove to you that this
new circuit is not merely a new adaptation
of an old system? This, as we are all aware,
has been done many times, too, and the radio
builder has become pretty much discouraged
for that reason.

I should, therefore, much rather say that
the Strobodyne is not a revolution, but, to

waron

Strobodyne.

disappointing results.

' inal principle.

(3) -Remarkable sensitivity,

“THE GREATEST CIRCUIT OF THE YEAR”

N presenting the constructional data on the year’s greatest circuit, we
wish to enumerate, here, the outstanding points of superiority of the
We hesitate to use laudatory adjectives, as they have been
used so many times before, in connection with mediocre circuits—and with

Here are the FACTS about the Strobodyne:
(1) An entirely new frequency-changer, operating on a new and orig-

(2) A circuit unexcelled for distance, with great selectivity, out-per-
forming the best superheterodynes in use today.

(4) Stations come in at but one point of the dials.
(5) Tremendous volume, with no distortion.

The set built with American parts, here illustrated, has been used for over
a month in New York City with astonishing results.

In order to give our readers the best, RADIO NEWS commissioned Mr.
E R. E. Lacault to build the Strobodyne.
well-known Ultradyne and an acknowledged expert on superheterodynes.
: He, too, unhesitatingly pronounces it the greatest circuit of the year.

Mr. Lacault is the inventor of the

—EDITOR.

S o e

+ Rapio NEws Blueprint Article 27.

www americanradiohistorv com

be more exact, an evolution. Perhaps I may
be pardoned for saying that the Strobodyne
will prove to he a revelation.

However, better to permit the readers to
judge for themselves. The constructional
data of the Strobodyne are given in the fol-
lowing article, and radio enthusiasts will be
able to form their own opinions; even though
I do not call it “The King of the Ether,” or
the “IEmperor of the Waves."”

DISTANCE WITH SELECTIVITY

It may be well to mention the results oh-
tained with this receiver, which any reader
should be able to duplicate. Thus, for in-
stance, the short-wave transmission of WGY
at Schenectady was picked up (in Paris) on
the loud speaker in the middle of the eve-
ning, and I mean by this that the reception
was such that we heard it over a room of
average size. Other stations in all parts of
Europe were received with much better vol-
ume. (With the American-built set described
in this article, stations over a radius of fif-
teen hundred miles were picked up i the
heart of New York City with excellent vol-
ume and no trouble at all from interference.)
Stations come in at but one point of the
dials, if the dials are turned together. How-
ever, if the tuner dial is left fixed and the
oscillator condenser varied, then the other
beat note will be heard. Also, if the stations
produce harmonics, these can not be elimin-
ated.

We have tried, and succeeded, in incor-
porating in this Strobodyne the following
characteristics :

AN AMBITIOUS PROGRAM

(1) The set has been designed to use the
smallest possible energy-collecting device,

e., the loop antenna: and with the set used
in Paris a loop one foot square was employed.
(However, the set described in this issue
of Rapio NEws has been designed for use
with an outdoor antenna, and the results
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The wiring diagram of the panel and the upper side of the sub-panel of the 8-
On page 138 will be found that for the under
holes which are numbered correspond with

Tube Strobodyne Receiver.

side of the sub-panel. The

mentioned above were obtained while using
this type of collector. A further article will
deal with loop reception.)

(2) T have tried 1o obtain the greatest
possible sclectivity in order to receive, in
districts where there are a number of broad-
cast stations, the maximum number of dis-

B84 B+ B+

45V. 67'%V. 90V. 18OV.

B+

C-DET

C- CF
2"°. AUDIO 137AUDIO

A+

A-B-
C+

tant broadcasters with a minimum of inter-
ference.

{3) I have cndeavored to obtain the hest
quality of reproduction which is possible with
the available apparatus on the market.

(4) The rcceiver has heen designed to
have as much “reserve power” as possible, in
order to overcome partially the fading of

www americanradiohistorv com

identical holes shown in the other drawing, and the connecting wires are
run through these holes.

Notice the change in layout if a wooden base-
board is used.

distant stations.
advantage.

It is easy to describe these conditions, but
it is an entirely different matter to obtain
them. It should be noted that some of these
conditions are antagonistic. I7or instance, a
very sensitive receiver is generally not selec-
tive and a very selective receiver generally

This, of ccurse, is of great


www.americanradiohistory.com

134

Radio News for dugust, 1927

&=
9 Jz
12 ¢ P |__j
f LS.
P
o
LA F é gL.S
[ pupmpmpr
'l hop
v7 v8
HEE R4
\Li C4d
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A= A+ C- 2% AUDIO C-18TAUDIO C- DET. B+ B+ B+ B+
C+B- 4ov. 4V 3TO4MV., 45V, 670V, 90V. 180 V.
The_circuit diagram of the 8-Tube Strobodyne Receiver is shown above. The which appear on the other illustrations in this article and in the list of
symbols indicating the different pieces of apparatus are the Same as those parts on page 139
causes distortion. Since we are not limited in USE OF AN R.F. STAGE a very great extent. For example, while I
the number of tubes to be used, we can When designing the set the question arose, ~Was listening to Berne (Switzerland) on a

overcome these apparent contradictions in the  whether radio-frequency amplification should
results. It is entirely possible to obtain sen-  be used ahead of the frequency-changer. In

small loop, the fading was very pronounced
and the local (Paris) station PTT was heard
in the background. When a stage of radio-

sitivity together with selectivity, if enough  previous experiments with a standard super- frequency amplification was placed ahead of
stages of radio-frequency amplification are heterodyne receiver it had been found that the superheterodyne, the fading was not so

used. amplification of this type aided reception to noticeable and the interfering station was
e 2" it BAKELITE - P ey Py
DiA. - TUEE 30 TURNS OF | . i il
R - N®. 26 D.5.C. WIRE-! ; DRy
i = RIS
| To pLATE | [ LR
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BE MOUNTED AT THE TOP, SO THAT THE UPPER
TURN OF EACH 1S ON THE SAME LEVEL.
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7
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Above are given the specifications for constructing FOR FLAT HD SCREWS 8 HOLES
some of the apparatus for the Strobodyne receiver. ~MAKE ONE OF EACH -- BAKELITE
Directions should be carefully followed, in order that OR HARD RUBBER, 3’/[(; THICK. ~

the apparatus may fit perfectly in the allotted space.
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TO PRIMARY OF LF

FIG |

+B"
The “bridge circuit” of the frequency-changer,

which is the heart of the Strobodyne circuit.
The letters in this circuit do not correspond

in the other diagrams and il-

lustrations.

with those

entirely cut out, which seems to indicate a
gain in both amplification and selectivity. Of
course, this requires one more tube and an-
other control to adjust. However, since the
input circuit and radio-frequency unit are
tuned to the same wavelength, they can be
controlled by a tandem variable condenser,
as in the set here described.

It is of advantage to use three stages of
intermediate-frequency (long-wave) amplifi-
cation. Although the third stage does not
produce much amplification, it provides the
reserve of power mentioned before. In prac-
tice a third stage may be eliminated if one
wishes to eliminate a tube; but it will be
found very advantageous to use three stages
in order to secure the best results. If it is
desirable to reduce the number of tubes, it is
better to cut out one of the stages of the
intermediate-frequency amplifier, rather than
the R.F. before the frequency-changer.

GRID-BIAS CONTROL

The intermediate-frequency stages are con-
trolled by a potentiometer, the value of the
later being in the neighborhood of four or
five hundred ohms. This value is not critical
and affects only the amount of “A’ battery
current flowing through the potentiometer

SIGIEEIS)E)

‘units on to
plugged.

winding. This instrument is used to vary the
grid potential of the tubes and to bring them
near the point of oscillation, where they are
most sensitive.

Before adopting transformer-coupling in
the AF. system, [ hesitated between resis-
tance and transformer coupling. The former
has the advantage that, if all the proper pre-
cautions are taken, an approximately straight-
line amplification curve can be obtained.
However, in resistance coupling three tubes
are required to give the same volume that
can bz obtained with two tubes when trans-
formers are used. Transformer coupling
was therefore decided upon, as excellent
quality may be had with a good make of
transtormer ; besides we can eliminate a tube.

THE FUNDAMENTAL CIRCUIT

Fig. 1 shows the circuit of the frequency
changer. The coil L1 is used to apply the
signal through the tube; coils L2 and L3
form the oscillating circuit to which is
coupled the feed-back coil L4, which is in-
serted in the plate circuit of the tube. Also,
in the plate circuit, there is inserted the
primary of the first intermediate-frequency
transformer ; this primary being shunted by
a by-pass condenser Cl.

In the previous article (which appeared in
the July issue of Rapro NEws) it was ex-
plained that the frequency-changing system
should be so adjusted that the oscillations
produced are of the proper amplitude. This
aniplitude may be adjusted in several ways,
viz.:

(a) By varying the size of the feed-back
coil, L4,

(b) By varying the coupling between L2,
L3 and L4

(¢) By adjusting the voltage on the plate
of the tube.

It should be noticed however, that if any
of these methods are employed, the adjust-
ment is good for only one wavelength and
has to be varied for every signal that is
tuned in. However, the necessity of read-
justing the controls has been eliminated by
using a large inductance in L2 and L3 and
a small tuning condenser, together with a
low plate voltage. The compensating con-
denser, Cp, should have as small a capacity

C) W R W) C) @&

Rear view of the 8-Tube Strobodyne receiver, with one o/ the long-wave R.F.
of one of the shields .(right) to show the base into which it is
7, fixed condensers, which tune the coils, L4; V3, V4, and VS5,

www americanradiohistorv com

135
A0 20800000 RS0 0
“FULLY JUSTIFIED”
Editor, RADIO NEWS:
When I received the July issue of

RADIO NEWS and read the very clear
description of the new STROBODYNE cir-
cuit, I simply had to try it, because it ap-
peared to be a REAL improvement on the
superheterodyne.

The results I obtained fully justified my
labor, and I will briefly outline the appar-
atus I used. Of course, as the first article
did not name the constants, I. used what I
had at hand.

Referring to Fig. 4 (Page 29, July RA-
DIi0 NEWS), I used for Cl1 and C2 two
General Radio variable condensers; C3 and
C4, two Silver-Marshall No. 340 variable
condensers, connecting the rotors together;
S for L1 and L2, I used a Silver-Marshall No.
101-B coupling unit, using the rotor wind-
ing for the coil P. The coil marked R, I
used as the signal collector; and I made a
Mathieson loop work here, tapping it as
shown in Fig. § (page 28) at about the
third turn from the filament end. For the
intermediate amplifier, I am using the No.
170 Victoreen R.F. transformers, two stages
of R.F. Tubes used were 201A throughout,
except the last audio stage, a 210; the
audio amplifier is transformer-coupled.

Today (Sunday, June 12) I reccived
WBZ at 2:00 p. m., Eastern Daylight time;
it could be heard very well, and this is fine
compared with other supers I have. I am
also getting WMCA, WBBR, WRNY,
WPG, WJZ and WEAF; all very good on
a Western Electric cone.

1 am now going to try and make the coil
P-S-T, as in Fig. 6; but I wanted to let
you know the results I have had so far. I
would be glad to do some test work with
you; because if a set works well in New
Haven, it should work better elsewhere.

THOMAS I. BURWELL,
£ 565 Quinnipiac Ave., New Haven, Conn.

as possible, as it is in parallel with the vari-
able condenser, CV1 which has a capacity of
00035-mf. The capacity of the compensating
condenser should be small and the instru-
ment should have one rotor and two stators,
as indicated in Fig. 1.
DESIGN FOR AMERICAN SET BUILDERS
The first article of this series (in the July
issue of Rapro NeEws) has described in detail
the principle used in the frequency-changer
of the Strobodyne and the experiments which
led to its practical development; and the op-
tical principle which suggested it. We shall

long-wave amplifier tubes; V6, detector; V7 and V8, A.F. amplifiers; T1 and
T2, A.F. transformers; R1, R.F. rheostat; R2, frequency-changer rheostat;

R7, detector rheostat.
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now explain how to build the receiver with
standard parts obtainable on the American
market, and how it should be adjusted for
best results.

This receiver is designed to amplify the
received signals after their frequency has
been lowered through the Strobodyne oscil-
lator. Therefore, the usual precautions taken
in circuits using a frequency-changer must
be observed in this case also. In the Amer-
ican adaptation, shielding lias been used to
prevent interaction or feed-back between the
various radio-frequency units ; and provisions
have been made in the binding-post arrange-
ment for the use of a power tube in the sec-
ond audio stage, and to insure a suitable
choice in the voltages, depending upon the
tube used, etc.

The Strobodyne may be equipped with
cither batteries or any good socket-power
unit supplying enough current. If desirca
199-type tubes may be used with dry cells;
but the ¥4-ampere tubes are to be preferred.
The present model is designed for operation
with an aerial, either outdoor or indoor; and
any length up to about 120 feet is suitable.
In the next article we shall explain how to
adapt the receiver to loop operation.

CONSTRUCTING THE SET

The first thing to do. after all the parts
required are on hand, is to drill the panel
and sub-panel, as shown in Figs. 2 and 2A.
The panel should then be fastened to the
sub-panel by means of pieces of angle-brass,
cut and drilled as shown in Fig. 3. Ma-
chine screws, No. 6/32 about l-inch long,
are used for this and the mounting of the
parts on the sub-base. The same screws used
for fastening the sub-base to the angle-brass
also hold the shield in place, and these may
be mounted at the same time. The No. 1
shield is the left forward one. The back

and right shields are No. 2 and are different,
in that the back partition is not drilled. The
back of the sub-base is raised, by means of

EO® ©

QER®OGEDE®

The interior of the 8-Tube Strobodyne Receiver, with the tops of the shields
C1, C2 and CS5, variable condensers; L1, L2 and L3,
swunted on the rear of the variable condensers; C6, compensating condenser;

temoved.

either a piece of brass strip bent to form a
letter *U,” or picces of wood of the proper
thickness. The space under the sub-base is
used to wire the set with soft rubber-covered,
or other flexible insulated wire, and to pro-
vide space for the by-pass condensers used
across the “B” circuit. These condensers

THE STROBODYNE CIRCUIT
BY arrangement with Lucien

Chrétien, the inventor, all
articles on this circuit for this
country have been copyright by
RADIO NEWS in the United
States, and must not be republished

without permission of the pub-
lishers.—EDITOR.

are fastened on pieces of angle brass if their
legs are at the ends of the condenser; but,
if the legs are in the plane of the back of
the condenser, no angle brass is required.

MOUNTING THE CONDENSERS

After the bottoms of the shields have been
placed on the sub-base, the forward left con-
denser should be mounted on the panel. This
holds the front of the forward shield in
place.

Next mount the R.F.-stage variable con-
denser on the front of the back shicld and
the back of the front shield, placed back to
back. The mounting screws hold these in
place.

Note that the small shields furnished with
each condenser are not used; the large
threaded bushing provided on each conden-
ser for single-hole mounting is not required,
either, and should be taken out. The short
shafts of each condenser should be taken out
by loosening the two set screws on each
rotor, and replaced by the 10Y4-inch shaft,

PO OO0 @

R.F. coils
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which is pushed through both condensers to
line them up. The rotor sect-screws are
then tightened when the two rotors are com-
pletely meshed in the stators, and the two
shield partitions are screwed down on the
sub-base so that the rotors turn freely with-
out binding at any point.

COIL MOUNTING

Next mount the auto-couple coil on the
back variable-condenser frame, by means of
the bracket and screws furnished with the
coil, and remove the long machine screw
which limits the motion of the primary on
the coil. This is not used:; because the pri-
mary is made to move up and down inside
of the secondary by means of the cam which
must be fastened on the end of the shaft.

The three-circuit auto-couple coil is mount-
cd in the same way on the frame of the
forward variable condenser and the cam
slipped over the shaft so as to move the pri-
mary out of the secondary when the plates
are all unmeshed. Note that these two coils
are mounted with the movable coil at the
bottom.

THE STROBODYNE UNIT

As the oscillator uses a bridge circuit, it
is necessary to insulate the variable conden-
ser from the shield. This is done by mount-
ing the condenser on a piece of bakelite,
which is covered with another in order to in-
sulate the heads of the mounting screws;
both of these strips being fastened on the
panel as shown in Fig.’3. When mount-
ing this condenser be sure that the shaft is
not touching the shield. \With some types of
dials, some hand-capacity may be noticed
and it may be necessary to replace the con-
denser shaft by a piece of 4-inch bakelite
rod; which has been done in the receiver
licre described.  The tapped autocouple coil
is mounted on the frame of the condenser
with the movable coil on top. In this case

R3 and R4, filament ballasts; RFC, R.F. choke coil; V1, R.F. amplifier;’
V2, frequency changer; C8, by-pass condenser; OF, output filter; RS, 100,000
ohm variable resistor; R6, potentiometer,
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the long machine-screw is
used to adjust the coupling

and the cam is not neces-
t sary.

_,
o1
DIA.

The small balancing con-
denser is mounted as shown
in Fig. 3, to insulate it
from the bottom of the
shield upon which it is
mounted.
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WIRE HOLES SHOWN LIKE THIS 4 SHOULD
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The wiring shows clearly
the location of the other
parts on the sub-base dia-
gram (page 133) how the
various rheostats, jacks, etc.,
are mounted on the panel.

LOUD-SPEAKER
COUPLING

Ever since the advent of
the power tubes of the 112
and 171 type for use in the
last stage of audio-frequen-
cy amplifiers, there is an at-
tendant danger that some
damage may be done to the
windings of the loud speak-
er, unless some protective
device be inserted in the
output circuit of the power
tube. The plate voltage re-
quired by these tubes is any-
wheres from 135 to 180 and,
in the majority of cases,
such a voltage flowing
through the loud-speaker
windings will burn them out
or cause some other damage.
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The protective  device
mentioned above generally
takes the form of either a
1:1-ratio transformer or an
audio-frequency choke coil
with a large fixed condenser
placed in the plate lead of
the power tube. By either
of these means the high
voltage is supplied to the
plate of the tube without
passing through the loud-
speaker coils. In the Strobo-
dyne receiver the choke coil
and condenser combination
is used, as is indicated in the
illustrations at O.F. In this
system of protection the
condenser preveuts any of
= the high voltage from pass-
ing to the loud speaker,
without impeding its prog-
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- L T N N e - B ress to the plate; and the
) H choke successfully stops any
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of the audio-frequency cur-
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E T - - o rents from getting into the
Y . 7 . "B" circuit, at the same time
I S, ] allowing free passage for

O PR S 4 the "B” voltage.

= WIRING

8 : ~ The wiring on this set
£ 8, - should be done by starting
'

X
i -
B | .ﬁ____ _____ = FIG. 2A
e =l .-

Q‘£| =2 g l The drilling specifications for the
- . _L Y. T sub-panel of the 8-Tube Strobo-
cg\\loo i = dyne Receiver. To make it eas-
v - ier for the constructor the out-
q--=3; lines of the different apparatus
ol are drawn in dotted lines about

the holes for mounting them on

it the sub-panel. The solid black
¥ holes are those through which

RO R S T the connections are run, from

the upper to the lower side of
the sub-panel, as shown in the
wiring diagrams.
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Fig. 2. The drilling specifications for the front panel of the 8-Tube Strobodyne Receiver. Notice
that, if a wooden baseboard is used, the dimensions of the mounting screws are changed.

from each binding post and running the
wire to the various instruments in the cir-
cuit. The wire is looped, passed through
the hole in the sub-base and after being
cut, connected to the terminals of the va-
rious apparatus. (See diagram below.)

The wiring above the sub-base, which in-
cludes the grid, plate and other high-fre-
quency leads, is made with bus bar covered
with spaghetti where it passes through the
shields. The rigid wiring is preferable be-
cause, once it is in place, the receiver may
be balanced and the extra capacities caused
by the proximity of the wiring to the shield
may be compensated.

After the wiring is completed, check it
carefully to make sure no lead has been
left out or connected wrong. Then connect
the “A” battery only and plug all the tubes
into the sockets. Turn the rheostats up and
the switch on, and see if all the tubes
light. If they do, lcave the “A—" lead con-
nected, touch the “A+" lead to the various
“B-" terminals, and notice if any of the
tubes light. If some of them do there is
a wrong connection or a short circuit, which

would burn out the tubes if the “B” voltage
were applied. If none of the tubes lights
during this test, everything is O. K., and
the set may be completely hooked up for
operation.

ADJUSTING THE RECEIVER

Before attemyting to tune in signals one
should adjust the equalizer mounted on the
grid terminal of the R.F.-tube socket. This
may be set so that there is a gap of about
1/16 to ¥4 of an inch between the copper
plate and the mica sheet. It may have to
be readjusted later if a whistle is noticed
when turning the tuning condenser, but for
most tubes this adjustment is about correct.

Next, the balancing condenser connected
across the tapped auto-couple coil should
be set so that the rotor is equally meshed
with each of the two stators; and the long
screw on top of the same coil should be
turned so that the primary is just out of
the secondary. Since the screw protrudes
beyond the level of the shield cover, it is
necessary to drill or cut a hole in the
cover; this hole should be large enough so

A- c- C- C-
B- 2'2. AUD. 147AUD. DET. B+ B+ B+ B+ ANT. ANT
C+ A+ 40V 4'%V. 3TO4%V 45V, 67%V. 90V. I80V. GND LONG SHORT

that the screw does not touch the shield.

Set the equalizer mounted on the forward
left condenser to leave a gap of about
14-inch between the copper plate and the
mica. After these adjustments are made.
turn the three rheostats on almost full and
set the potentiometer so that the sliding arm
is about in the center. Do not forget to
turn the volume control up also. Then turn
the two dials simultaneously to about the
same readings. If the set is working prop-
erly. some signals should be heard; espe-
cially if the set is installed within a reason-
able range of some broadcast stations.

To adjust everything to the point of great-
est efficiency tune in a weak signal or use
only a few feet of wire as an aerial and
listen in with a pair of phones plugged in
the first-stage jack. Then readjust the
equalizer on the forward condenser with a
small wooden-handled screwdriver until the
signal is loudest. (Do not touch the metal
of the screw driver, as this would produce
an increase in capacity.) The weaker the
signal, the easier it is to notice the point
of best adjustment.

The wiring diagram for the under side of the sub-panel of the 8-Tube Strobo-
dyne. The four condensers C4a, C4b, C4c and C4d are by-pass condensers.
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~METHOD_ OF
WIRING

CONNECTION TO
SRIELD SCREWS

Notice, in the lower right-hand corner, the method which is used for running
» the connections between the different instruments.
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NEXT MONTH

Further data on the Strobodyne
Receiver will be published in the
September issue of RADIO
NEWS.

Instructions will be given for
the adaptation, with very slight
changes, of the receiver described
in this article for operation on a
loop.

How to use the Strobodyne Re-
ceiver with an A. C. power unit, in-
cluding the use of a 171-type power
tube, with A. C. on the filament, in
the last stage, will be explained.

In addition to this, practical ad-
vice to the operator on the tuning
and adjustment of the Strobodyne
will be given by Mr. R. E. Lacault.

—EDITOR.

The view of the under side of the 8-tube Strobodyne Receiver. This view shows the ‘“golf” sys-
tem of wiring employed in its construction. This facilitates the connecting of the apparatus.
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Next readjust the three rheostats for best
reception and leave them at this point.  Ad-
just also the balancing condenser and the
coupling of the tapped coil, until the weak
signal comes in best. These adjustments,
once made, need not be varied.

LIST OF PARTS REQUIRED FOR THE EIGHT-TUBE
STROBODYNE RECEIVER

The readings on the two condensers arc _SYMBOL |Owsn| NAME OF PART KEMARK3 - MANUFACTURER %
not exactly alike over the entire scale, but €1,02,05 [ 3 [Variable Condensers | .0003s mf, fa i.u
they are sufficiently close to make the tun- u | 1 |Auto Couple Coil | Spsctal tepped 1 =
ing easy espccially since, after a few sta- 1 |Auto Couple Cotd | Speciel ! 1] =
tions are logged, it is easy to note the dif- 1| Auto Couple Cosd | Regular 11l =
: ” : 4 |R.P, Unite (tuned) | Pluz-in type 3 =
ference between the low and high figures + - =
the scale 3 | Fixed Condensare | ¥aten-! 3 =
on alc. 3 [mieles [ 117 =
BUILDING THE VARIOUS PARTS RN Rrans ((0rme el t 3 [11,19,20,22,23,24,25,28 =
. . [ Toutput Pireer | | & [1820,25,46
IFor the more ambitious constructor, who 1 |R.F. Choke ! |3 [ 19,22,21,25,26,27,28,29,30
wants to build everything himself, the com- 1 |compsnsater Coni, 2 stators = 1 rosor [ s lw,
plete constructional details are given for 3 |Rnoostats 120 onze 6 | 11,21,24,25,32,33,45
the coils. In order to have the set work 1 |Potentiomete- 0 Ome 6 | 10,1,21,24,25,32,33,45
right these should be very carefully made: 4 | By-pues Condensers | .5 =f. {7 16,01,24,25,28,96,37,38,55
otherwise the results will not come up to 1 | Fixed Condenser | .002 cf. 71 6,11,24,25,28,35,36,38
expectation 8 | Sockete UX_type 8 |19,20,23,29,30,39,40,41,45, 446
.. . 1 | Pllament Swtteh | 6 | 8,0,11,21,25,33,41,43,43,45
Since the R.F. and input stages are tuned 2 Tenort Jucks 1-2 circuts and 11 eircutt 6 [ 11,21,43,48 -
with a doublq condenser, .the two coils must 12| Binding Pogts I 9 [ 13,21,24,39 44 =
he exactly alike; otherwise the tuning will 2 | piale 18 10,12,19,24,26,29,30,39,44,46
be broad. For the same reason the four 4 | Pilament Ballasts | § volts, 1/4 ampere | 5] 6,21,31,47;48
tuned stages shoull tune on exactly the 1 |Filament Ballest S volts, 1/2 ampere T sl 6,22,31 47,08 .
same frequency. This requires coils having 2 |Balancing Conlenders 119,250 _ .
the same inductance, and it may be neces- 1 |verisble Reststor | 190,000 chn 4 11] 6,25,32,33,34,45 5
sary to adjust them individually with an 1 | Parel | 6= ¥ 24n X 3"1‘;' 2] 49 .
oscillator and peak-voltmeter after they are : Js“"”“’l faz- x ”f']’ 140 _ {1249
wound. The method is described in an diq Hachine Scrom 8{32 - 12 long with nute =
: . . 1te.} Angle Brase | 1/2% x 172
article by Professor Mitchiell  entitled e il e e
“Matching Intermediate Wave Transform- Tepagnotes 1™ T 1
ers for Supcrl:etc‘rodyncs." published on = 1 | Cabinet | For panel 8% ¥ Zi® ¥ 12 1/8° T ae
page 37 of the Radio News Superheterodyne = 1 [Brase Sneft 1/4" diameter 10 1/4" long 1T
Book. = 7 | Vacuun Tubes 2014 type 14] 50,51,2,53 -
Fig. 3 gives the data for the three coils. = SERICT 0 D L1286 7pe = [ 34 %0,51,5,5 =
However, the coupling in these coils is fixed: = UMBERS
because it is beyond the means of the = __ NUMBERS IN LAST COLUMN REFER TO CODE N BELOW.
average constructor to build the elaborate = _! Remmrlusawee. Coo ; 2adto Flec, Loboratories 3 Zaneon Fled, Co
o . - . . == _4 Interstate Ssles Co, o 5Cardwell Mg, Co. [ rtor Madio oy
mechanism cmplq; ed in f.lct.ory-ma(lc €OilS = 7 pubiiter Condenser & Radlo Corp, _8Benjamin Flectric WIE, Co, 9 %L Radio Lab,
to vary the coupling automatically. 10 Vartin g?_kn-na f(w. (Dr:e)‘ 11Electred, Inc, o T u.rta__l’n‘brE:l::_nnJ EH.
. . 13 Belden Mfg, Co, (Colorubder 140, ¥, Mlg, Co, V5 Mpdiell Co. [hetarile]
fIt shofws also the constructional details 1 D, M, Fritte & Coo 17Premier Floctric Co, 15 Naticoal feales,
of transformers win P ' i N = 1Y Bremer Tully Mig, Co, 200emeral R®daic €O, i1 Yaxley Mg, C@.
t d lifi which may be used in the = 22 All.American Redio c;g, 23 Thordareon Electric Mfg, Co, 24 _Elmsyrisal ;-';"_.".w:-. Labm, (Exls}
uned amphher, = i lesite F, Wtar Co, 26 Raras Electric Company 17 Radio Frmimesring Labm, [FFL}
= 28_Radio Receptor Co. g dvereMarstall, IR in Oray & De=isiecn MPg, Jo, (F
= ! Deven R8dio Corp, 32 Allen Bradley Co. (Bradlevatat) i faniral Bédlc Labme
S o = 34 Americen Neghanical Lab,(Claroetat) ii &angamo Electriy Co, 1% Aeraven Wipaleps |
= 37 Igred Condenser & Mig., Co0. & Brrague Spepieities fa,
= A0 Airgap Produgie Co, 41 Cut ler Hm=mer Mfg, Fa, i
A LL data on the Strobodyne [| = ilPtmt BlegtricCo. i4 Bart & Mngeean M{g, £, 4
Circuit are ublished i ,1 46_Aldan_Mfg, Coe 47langbein Keufman Radto Ca, (Flkay) 44
. . A P ed 1In con- H 49 _Bmarican fiard Rubber Co, (Rmdton) 3OF, T, Cunninghmm, Inc,
junction with RADIO NEWS’ sis- | 52 7tta Laboratsri-s 53 dugertron ¥ g, Tue ;
E 55 Asmp Wire Co, 5o 7

ter publication, TSF MODERNE,
of Paris. Sole rights to the publi-
cation of the Strobodyne in the
United States are held by RADIO
NEWS.

% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
SED IN THE ORIGINAL EQUIPMENT DESCR!IBED HERE.

B 700 om altemate parts instead of those listed in the first column of manufacturers, be careful 1o sllow for any possible difference in size from those
_ originally wsed in laying out and drilling the panel and sub-base,
"B sopTght. 1017, - Pub Co
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A Six-Foot Horn of Exponential Design |

(nstructions for Building an Efficient Speaker of Heavy Parer

i e

N recent issues of RADIO

NE WS directions have been
given for the construction of cone
speakers. The increasing interest
in the exponential horn, stimulated
by its application to high-quality
phonograph and radio reproduc-
tion, has brought many requests
from readers for the details of
its construction. Mr. Baumgarner
describes the easy method by
which he has built, at trifling cost,
a very efficient speaker of this type.

—EDITOR.

;s

N exponential horn of correct de-

sign will, in conjunction with a

nearly-perfect amplifying system,

reproduce notes as low as 35 cycles
and higher than 4,000 cycles. It can be secn
that all voice frequencies and nearly all
ordinarily audible frequencies are included
in its range.

The exponential horn differs from the
ordinary conical horn in two distinct re-
spects: first, it is radically different in de-
sign. The conical horn increases its di-
ameter by adding a constant figure to the
preceding diameter at the end of each unit
of length. For example, at the end of the
first foot we add an inch to the preceding
diameter, the first being the diameter at
the bottom. At the end of the second foot
we add another inch, and so on to the end
of the horn; adding a constant figure to
the preceding diameter, until the end is
reached. The exponential horn increases its
diameter with a constant multiple for each
unit of length; each unit must expand in

By R. E. BAUMGARNER

an equal ratio. The two principles are
shown graphically in Fig. 1.

The second difference is in their respec-
tive lengths. Heretofore the longest loud
speaker in common use measured about two
and a half feet. As a result, its average
range was limited from about 200 to 1,500
cycles. This greatly-limited range cut off
most of the harmonics and delicate over-
tones which are necessary to good music.

SIMPLE MATERIALS REQUIRED

_Two methods of making an exponential
horn are here cited, and each serves its pur-
pose faithfully. Before constructing a new
horn for the parlor or living-room, the
average constructor wishes to experiment

/
:I\\\

How the cutting of the paper is rounded out
from that in Fig. 3.

CUT HERE

and practice a little. In order to do this,
material found in almost any home is
utilized.

Ordinary wrapping paper is used in the
first attempt. When we have mastered the
peculiarities of the construction of an ex-
ponential horn we may
use stiff paper of the
kind used for cone
speakers.

First, we shall need
several  sheets  of
heavy brown paper,
such as used in wrap-
ping laundry, a small
box of rivets of the
split - shank  variety,
preferably of brass,
and a number of thin
fibre or heavy paper
washers, having holes
to fit the rivet shank
(Fig. 2). The remain-
ing factor is a quarter
of a pound of glue,
commonly known as
“horse glue.”  This
may be obtained at
any hardware store, at
about 40 cents the
pound. The flake var-
tety is the best, but
that which comes in
flattened bar form
will suffice.

The paper must con-
sist of four thick-

»”

The horn at the left is an

experimental one of the
conical type; it is made
of newspaper. The one on
the right is of the ex-
ponential design, and was
made according to the
directions in the accom-
panying article.

wwWw americanradiohistorv com

SPLIT RIVET

A split rivet and washer of the kind used
for fastening the two sections of the horn.

nesses, cemented together by cooked starch
paste. All the wrinkles must be smoothed
out. This sort of paste is so strong that,
when the paper cemented with it is dry, the
paper will tear before the two sheets will
separate.

We shall need five pieces 18x38 inches,
each consisting of four layers of paper.

METHOD OF CONSTRUCTION

For convenience in marking and handling,
the horn is divided into two sections; the
lower having one segment, and the upper
having four segments. The lower segment
is identical with the four upper ones, except
that it is two inches shorter.

When the five sections have been made
up of their respective four sheets each and
are thoroughly dry, we may begin to mark
off the lines to guide in cutting. To aid in
doing this, a yardstick and soft lead pencil
are necessary. Each of the five sheets is
marked with a line running through its
center, from end to end. Now we start
marking the first sheet, for the lower sec-

tion. A two-inch strip is cut from its
length, so that it now measures 18x36
inches. At the bottom of the paper, meas-

ure one and a half inches on each side of
the center line and place dots accordingly;
and place another dot an inch to right of
the dot already on that side. This extra
inch is to allow a lap for gluing. Eighteen
inches from the bottom these dots are again
placed, but this time three inches on each
side of the center line. Be sure to place
the extra dot an inch to the right as be-
fore. At the top of the paper we measure
six inches on each side of the center linc,
and again add the inch for lap. This inch
lap is marked on every piece. Its import-
ance cannot be emphasized too much. With
the yardstick connect the dot at the bottom
with the dot on the same side near the
center with a straight line. The end of
this line which terminates near the center
is connected with the dot at the top on
the same side. The remaining dots are con-
nected in the same manner. The finished
picce will resemble the sketch in Fig. 3-A.

All the other pieces are done in a similar
manner, but for one exception: the two inches
which we cut off the first sheet is merely
indicated by a ruled line on the other four
sheets. Instead of starting at the bottom
of these when marking, we start on this
line two inches from the bottom (See Fig.
3-B). When the lines are drawn to connect
the dots on these four sheets, the first line
is extended down across the two-inch piece
which was marked off from the segments to
begin with.

It will be seen that the three dots are not
in a straight line. The exponential prin-
ciple explains this eccentricity.
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This curve shows the difference, in the rate of
expansion, between an exponential and a coni-
cal horn.

Now that all the segments are marked
off, we may begin to cut them out. Start-
ing at the bottom on the line at the leit,
cut close along it until a point about four
inches from the bend of the line, or rather
the intersection of the two lines, is reached.
Here we begin to leave the line and gradu-
ally round out just enough to keep the turn
from being angular. This is clearly shown
in Fig. 4. The heavy linc is the one we
first marked, and the light one is the one
showing the direction in which we cut. On
the right side of the segment we cut the
outside line, marking the edge of the lap.
1f the inside one is cut, our whole segment
will be ruined. An ounce of prevention is
worth a pound of cure, you know. This
outside edge is rounded out as was the
first. All the segments undergo the same
treatment.

ASSEMBLING THE SEGMENTS

The next operation is perhaps the most
difficult. It is on this that the ethciency ot
the whole horn rests. If a good job of
gluing is done, decided efficiency results.

The lower section is rolled on a long,
round wooden rod about an inch in diameter.
A broomstick will serve the purpose very
nicely. The upper segments are rolled lile-
wise over a larger rod, about four or five
inches in diameter. This little kink helps
the horn to form more naturally when glued.
The resultant curl is also a great advan-
tage when glueing.

The rivets and their washers play an im-
portant role. Holes for the rivets are
punched at intervals of four inches along
the laps by means of a small nail or punch.
Care should be taken to see that the holes
are just a half inch from each edge of the
paper. This situates them in the center
of the lap. Now we are ready to glue the
parts of the horn.

The “horse glue” has first been soalked
in a small amount of water overnight, and
cooked in a double Dboiler aiterward. Be-
fore application it should be quite warm and
of the consistency of syrup.

The lower half is glued first. The warm
“horse glue” is spread thinly, hut thoroughly
over the inch lap. The marked side should
be on the outside. The rivets and washers
are inserted and the two edges are pulled
together by them. The rivets are then
split to hold them in place. If some of the
inside of the lap is left unglued, the horn
will rattle and clatter when it is used.

Following this, the other sections are

glued, in pairs. The first two arc glued to-
gether with glue and rivets, and the second
two are done in the same manner. Care
must be exercised here. The laps must be
on opposite sides of the shcets. The edges
of each section must run along the lap lines,
or the proper curve of the horn will not be
ohtained. When these are dry, all are
glued together, forming the “bell” (Sece
Fig. 5).

When this is dry all the rivets used pre-
viously should be removed. The two halves
of the horn must now be joined. To do

this, the small part is inserted in the larger
one and is pulled down into it until the
upper end of the small part fits firmly
around the lower end of the large part. Do
or the upper

When

not pull it down too far,
end of the small part will buckle.

FIG. §

The appearance of the ‘“bell” of the exponen-
tial horn after assembling.

the two parts fit satisfactorily, rivet holes
are punched. Only a few will be needed,
due to the small diameter of the horn at
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this part. The small section is then re-
moved and glue is applied outside around
its top, extending down about two inches,
not more. This small scction is replaced
in the larger one, the rivets set, and it ts left
to dry.

The remainder of the work is only finish-
ing. When all the rivets are removed, the
holes are covered with brown paper. To
improve its appearance and tone quality,
the horn should bhe given several coats of
a good grade of black paint.

USE OF SPECIAL PAPER

A neater and more efficient horn can be
constructed of the new cone paper, which
has no fundamental frequency of its own.
This paper can be obtained in sheets 38x38
inches. Three such sheects are required, but
only five halves are used. The sheets must
be cut in halves, cutting with the “grain”
of the paper. This is absolutely necessary,
because if they are cut the other way, con-
siderable wrinkling will be the result. A
special cement is needed. This may be
procured {rom the manufacturers of the
cone paper.

All the foregoing specifications are ad-
hered to, as this horn is identical in con-
struction with the first.

Owing to the parchment-like texture of
the cone paper, it is easily decorated. It
may he hand painted in design, or shellac
may be applied to its surface.

AMPLIFIER AND SPEAKER UNIT

It is grossly unfair to expect startling
results if a reproducing unit or amplifier
of poor quality or workmanship is ecm-
ployed. With a good transformer-, im-
pedance-, or resistance-coupled amplifier,
and a power or semi-power tube in the last
stage, this horn produces excellent results.
And by all means, don’t try to use this
horn without an output unit between the
last tube and the speaker unit. It simply
can’t be done satisfactorily. The writer
prefers a good output transformer to a
condenser-choke arrangement. The output

(Continued on page 181)
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The sizes of the parts required to build up the two sections of the experimental-horn loud speaker
are given in the sketches above. The method of laying out and assembling them is fully described
in the text.
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ANewDouble-ImpedanceA.F.Amplifier*

Details of a Unit Which Can be Matched to the Loud Speaker

It

DURING the last two years radio

enthusiasts have been becom-
ing more particular about the qual-
ity of reproduction afforded by
their receivers. It matters not how
selective or sensitive your set may
be; if the reproduction of the sig-
nals picked up is not of the best,
what is the use of listening to some-
thing that pains the aesthetic sense?

The double-impedance audio-fre-
quency amplifier which is described
in this article will, when properly
constructed and adjusted, assure
the builder of reproduction of the
highest quality. It can be so ad-
justed that it will compensate for
some of the discrepancies in the
loud speaker; and utilizes success-
fully the much abused audio-fre-
quency regeneration. The experi-
ments which can be performed with
it are manifold.

—EDITOR.

TETPIETSIdd 1idi

T must be admitted that great steps have
been made in the improvement of audijo-
frequency amplifiers, within the last
year or two; and at the present time al-
most any type of amplifier, whether trans-
former, impedance- or resistance-coupled,
will give very satisfactory results. How-
ever, little has been accomplished in the
line of regulating audio-frequency amplifiers
to meet the shortcomings of some types of
loud speaker. Most loud speakers are some-
what deficient on the lower frequencies, so
that, if a uniforin sound output is to he had,
it is necessary to slightly over-amplify the
low-frequency notes in the audio-frequency-
amplifier circuit. Until the introduction of
the tuned double-impedance A.F. amplifier,
described in this article, it has been difficult
to obtain a sufficient amount of amplification
at low {requencies to make up for this de-
ficiency of the loud speaker. Now, however,
it is not only possible and practical to do
this, but the amount and degree of low-
frequency amplification can be adjusted to
suit the tastes and the hearing of the listener.

WELL-DESIGNED AMPLIFIER
The tuned double-impedance A.F. ampli-

By G. C. B. ROWE

fier, invented by Mr. E. E. Hiler, looks very
much like any other form of double-imped-
ance amplifier and, so far as the circuit is
concerned, there is very little difference. It
is an interesting fact that the operation of
the amplifier was predetermined solely
through the means of mathematics.

This amplifier is tuned much in the same
way as a radio-frequency amplifier, except
that cach of the stages is adjusted perma-
nently to some predetermined frequency. As
a matter of fact, if sufficient coupling is in-
troduced into the circuit, each individual
stage can be made to oscillate at the fre-
quency to which it is tuned.

The amplifier can actually be made to re-

An interesting fact about this amplifier is
that, if a 201A tube is used in the last stage
with about 135 volts on the plate and an ap-
propriate grid bias, the output will be prac-
tically distortionless and the tube will not
be overloaded. In the amplifier constructed
m the Rapro News LaBoraTorIES, which is
shown in the accompanying illustrations, a
112-type power tube is used for the sake of
greater volume, and clarity and is so speci-
fied in the list of parts. However, for the
man who wishes to experiment with this am-
plifier, the fact that a 201A tube can be
used is mentioned.

COMPENSATING ADJUSTMENTS

The tuned double-impedance amplifier here
described can be so adjusted that the fre-
quency characteristics of the three stages and
the output of the last tube are made to con-

generate. FEach stage provides tremendous  form with the frequency characteristics of
DET_ Ci Ca Cs
j1o3mf o
Vs LOuD
SPEAKER

[——O

The circuit diagram
of the new double-

impedance audio - fre-
quency amplifier. The
symbols are the same

=\

as those employed in
the illustration be-
low.

amplification in the low-frequency scale.
Furthermore, the amount of over-all audio-
frequency regeneration can be controlled by
the variable resistor and the extent of regen-
eration in each of the three stages can be
controlled by a separate resistor. This means
that greater volume can be had at, say 50
cycles, than at 80 cycles, or wice wersa,
merely by adjusting the individual stages.
The result is quite remarkable.

Ul. U2 and U3 are the impedance units; C!, C2 and C3, the coupling condensers, which are
supported by their bus-bar connections; R1, R2 and R3, filament ballasts; and R4 and RS resistors.

* Rapio News Blueprint Article No, 28,
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the loud speaker in use; that is to say, if
the loud speaker fails to reproduce low-fre-
quency notes to the same degree as high-fre-
quency notes (which is usually the case), the
tuned double-impedance amplifier can be ad-
justed to amplify low-frequency notes to a
much greater degree than would otherwise
be necessary. The result is a uniform {fre-
quency-response output.

Incidentally, this method of proportioning
amplification to the energy requirements of
the loud speaker brings about several other
important effeccts. In the first place, a steady
average grid potential is maintained. Next,
it eliminates motor-boating without any
other apparatus, such as large condensers or
inductances. Also it provides complete mag-
netic shielding, which, aside from other con-
siderations, tends to absorb any radio-fre-
quency currents that may enter the audio-
frequency circuits.

DOUBLE-IMPEDANCE UNIT AND CIRCUIT

The double-impedance unit consists of a
laminated figure-8 core, carrying one coil on
each outer leg. By placing the windings in
this manner, it is possible to practically iso-
late the windings magnetically. Figs. 2 and
3 give the details and elements of the circuit.
L1 and L2 are the windings, and C is a
condenser put across the plate and grid con-
nections. A variable resistor, with a maxi-
mum value in the neighborhood of 50,000
ohms, is put in series with the impedance in
the grid circuit (as shown at X, Fig. 3), and
used to adjust the resonance peak, as will be
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FIG 2

Above is shown the manner in which the
windings are placed on the *‘figure-8”’ core.

explained later on. This is used in the
second and third stages only.

For the most perfect results that can be
obtained from tuned audio-frequency ampli-
fication, the three stages of double impedance
should be so designed that they will com-
pensate the response curve of the particular
type of loud speaker that is to be used.
While this system lends itself to mathemati-
cal calculations, the values can be also de-
termined with ease experimentally.

In most cases, as in the coils used in the
amplifier here described, standard windings
and a standard coil are used in all three
stages. The units are, therefore, matched
to the loud speaker by the proper selection
of coupling condensers, and by the introduc-
tion of resistances, if they are needed, in one
or two stages in series with the grid coil.
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The frequency-characteristic curve of a three-
stage tuned double-impedance amplifier.

COMPENSATING SPEAKER
CHARACTERISTICS

The response curves of the highest-type
cone speakers start to drop off quite steeply
at about 200 cycles. Therefore, the prob-
lem of producing reproduction as nearly per-
fect as possible is in building up this response
curve from 40 to 200 cycles; and this with-
out changing the curve above the latter fig-
ure. This change would occur if a large
by-pass condenser were connected across the
plate and filament of the detector tube. In
the double-impedance amplifier this effect is
attained through staggering the resonance
peaks of the three stages by using different
values of coupling condensers.

Let us take a practical example. Using
standard coils, if coupling condensers of
.08 mf., .04 mf.,, and .03 mf. caracity, are
used in the first, second and third stages re-
spectively, the resonance peaks are at S50,
70.7, and 81.6 cycles respectively. This is
clearly shown in Figs. 4 and 5. Fig. 5
shows the over-all frequency characteristic
of a three-stage amplifier of the double-im-
pedance type.

Transformers capable of amplifying fre-
quencies as low as 30 cycles, or the ordinary
resistance-coupled amplifiers, cause trouble
known as “motor-boating,” because the am-
plification does not cut off sharply just about
30 cycles. Motor-boating occurs between

zero and a value just above 30 cycles, usually
because the filter systems used in socket-
power units are resonant within that band.
Therefore, to eliminate this motor-boating
without external apparatus, the over-all am-
plification must not exceed approximately
twenty. A well-designed resistance amplifier
with three stages has an amplification factor
somewhere around forty or fifty at 30 cycles.
This frequently causes mouor-boating. In
contrast to this the tuned double-impedance
amplifier of three stages gives only a factor
of 11.8 at 30 cycles.

In Fig. 4, the heights of the resonance
peaks in the second and third stages have
heen adjusted by resistances in series with
the grid coils in the second and third stages.
This is done in order to produce a uniformly-
rising over-all amplification curve from 200
cycles to the cut-off frequencies.
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The plotted curves of three stages of tuned

double-impedance amplification, each using a
coupling condenser of different value.

A.F. REGENERATION

Audio-frequency regeneration can play a
very important part in the tuned double-im-
pedance amplifier system, and it can he used
to great advantage, because the resonance
peaks are at low frequencies.

While the idea of audio-frequency regen-
eration dates back to the time when the re-
generative circuit for detectors first came
out, it was never considered practical to
make use of this principle. Instead, it has
been the aim of engineers to design audio
amplifiers to avoid regeneration as much as
possible.  The fact that no precautions
against feed-back have been taken in most
audio circuits of radio sets accounts for the
fact that the over-all characteristic curve of
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FIG 3

The fundamental circuit of the amplifier. By
adding resistance at X, the resonance peak
can be adjusted.

the amplifier looks very different from the
curves of the individual transformers.

CONSTRUCTION

As may be seen from the illustrations, the
dmree impedance units are lined up at the
rear of the panel, which should be Y4-inch
thick; because of the weight of the appar-
atus would tend to bend a panel any thinner.
Immediately in front of each impedance unit
is the vacuum-tube socket with its filament-
ballast resistor; two of these being for 201\
tubes and the third one for a power tube.
The coupling condensers C1, C2, and C3 are
mounted with leads as short as possible from
the plates and grid connections of the im-
pedances. As mentioned before, it is very
important to have the values of these con-
densers as near as possible to the specified
capacities.

In the amplifier here described there have
been used, instead of variable resistors, fixed
resistors, the values of which have been
found to peak the characteristic curves of
the different stages at the most efficient val-
ues for compensating the low-frequency drop
of the loud speaker. The condenser values,
of course, also fix this peak. The variable
resistor, R6, with the value of 25,000 ohms,
is in the “B—" lead. This controls the audio-
frequency regeneration.

The input binding posts are at the left
side of the panel, the loud-speaker output
being at the right, while along the rear of
the panel are seven binding posts for the
“A” “B” and “C” battery connections. If
it is so desired, the constructor may use a
battery cable instead; but, for clarity and
case of connections and testing, the amplifier
built in Rapio Nrws LABORATORIES uscs

binding posts.

R6 is a 25,000-ohm variable resistor, controlling the A.F. regeneration. The two binding posts at
the left side are the input, and the two at the right are the output. Those along the rear of the
panel are indicated on accompanying illustrations.
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How the apparatus is laid out on the panel. The symbols are identical with those on the other illustrations.
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Wiring diagrams of the A.F. Amplifier. Most of the connections are beneath the panel. The holes are numbered
alike in the top view (above) and bottom view.
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analogy an “electrical rattle” and its cause
is similar to the cause of a rattle in a speak-
er. A rattle in a speaker is caused by some-
thing interfering with or limiting the mo-
tion of a moving part while an electrical
h rattle is caused by some lmiting factor in
the amplifying circuit or tubes which limits
the currents or voltages in their swings from
maximum values to minimum values.

“The 'mu’ of a tube changes with the
amount of voltage on the plate, and the am-
plification will change with the amplitude of
the grid swing. By making the external im-
pedance large in comparison with the in-
ternal impedance, the voltage change on the
plate will become smaller and smaller and
the ‘loop’ in, the grid-potential-plate-current
© graph gets narrower and narrower.
course if the external impedance is not large
compared with “rs” then the loop character-
istic will produce harmonics of disagreeable
“rattley” sound or “raspy” tone. This is the
purpose of the “push-pull amplifier,” in
which the harmonic distortion of one tube
offsets that of the other.

ADVANTAGES OF DOUBLE IM-
PEDANCE
“\Vith double impedance the external im-
pedance is very high, as this is the condition
for maximum voltage amplification; but
this would not be possible without the sec-
ond choke coil as a low value grid-leak re-
sistance would be necessary to prevent tube

THESE HOLES & DIAMETER
ALL OTHER HOLES £

F: s L S O

As may be seen from the illustrations,
the majority of the wiring is done beneath

the panel, which is raised one inch above
table level by means of brass rods. The unit
can be installed in a set, instead of the am-
plifier now used, merely by connecting the
output of the detector tube to the input of
the amplifier and making corresponding
changes in the leads to the binding posts of
the amplifier.

If he desires to experiment with this am-
plifier, the constructor will find a large field
open to him. Instead of using fixed resistors
at R4 and RS, variable resistors of approxi-
mately the same values can be inserted and
the A.F. regeneration varied to provide dif-
ferent peaks for the last two units; thus
matching the entire amplifier to the loud
speaker which is to be used.

AMPLITUDE AND FREQUENCY

“A frequency characteristic curve is made
with a constant amplitude or “volume”; but

In the illustration shown
above are given the in-
structions for  drilling
the panel on which the
apparatus is mounted.
The apparatus can be
located by the dotted
outlines. The holes
shown in solid black are
those through which the
connecting wires are run
to the apparatus above.
The reason for making
the panel ¥4 inch thick
is the weight of the dif-
ferent parts, which would
cause a thinner panel to
sag in the middle. On
the right is an illustra-
tion of the wiring be-
neath the panel, with
the variable resistor in
position. ‘The legs of the
amplifier are of 4-inch
brass rod. Below is the
list of necessary parts,
designated by the same
letters as in the illustra-

blocking.

(Continued on page 167)

Bon 5 tion.
it is also important to know what happens
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volume varied,” says Mr. Hiler in an ex-
1 i techni nsiderations re-
p a:l'latlon Of .the (] 1ca] Bt . k f 1 SYMBOL | Quiahty NAME OF PART REMARKS MANUFACTURER %
quired by his work on the design o the e n e
! L : ENE N o S
amplifier. “This is called an ‘amplitude D1,v2,03 | 3 | Double lmped, Unite . 1 233,33,
[SE) . i [+ | 1 | Pixed condenser | _oC8 mf. capacity 12 |16,17 -
characteristic’ and shows the amount o pos e o — e
ificati btained with different degrees 1 f7ized condens® . +- = — e
amplification obtainec c3 1 |7ixed condenser [ .03 mf. 2 |16,27 o
of‘lal_nplltude. . R1,R2 2| ilament ballasts | 5 volts, 1/4 empere type 23 [3,5,13,17,22,24 -
Since the amplitude of the fundamentals n3 1 [Placent bellast | 5 volts, 1/2 aspere typr (s [3a3,11,22,23,24,27
and harmonics is not the same in any two R4 1 | Fized reststor 25,000 ohms B e |2,14,25,17,18,19,21,22,25,27
instruments or any two tones on the same RS | 1 |Fixed resistor | 50,000 chzs - | 6 |2,14,15,17,18,18 21,22,25,27
instrument, and sometimes ezen varics as the R6 1 | varieble Resistor | 25,000 ohme meximun |3 |8,14,25,29,21
same tone is sustained, it is very important |11 |Binding paste LT 16,12,13,14,15
. ) 5
that waves of different amplitudes of the e : B“""’_"“_b_ :g*]_" LA 8Y5) [ : ’;Z TR
various tones and overtones be amplified to > U i T A type = »11,258, 39,73,
- 3 1 | Vacuum tube 112 type 9 |10,11,28,30,31,32
the same degree in order to reproduce the ——— e — —
1 . 1 d f h (l . 4 Brass rods 1" X 1/2'[; feet for baseboard
re atyve_ amp l‘tu es o these tgnes z.m over- o 27 | 6=32 Machine screws For fastening parts
tones in their original relationship. Tone - B

quality is therefore dependent on two vari-
ables, frequency and amplitude.

“For instance, we are listening to a musi-
cal tone and we increase the volume until a
point is reached where that quality which
we had virtually “goes to pieces.” The

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

3 Carter Radio Co.

6 Amsco Products, Inc

9 E, T, Cunningham, Ince

17 H, B, Eby Mfg. Co.

75 Pilot Flagtric Mfg, Coa

18 International Res, Co, (Durham)

Aerovox Wirelesa Corp.
adiall Co, (mpsrite)
icarta Fabricators, Ince
adto Corp. ¢f America

| Ford Radio & Mice Company

4 Benjamin Flectric Mfg, Co,
7 YL Radio Lebe,

10 Co F, Wig, Co, (Csco) o
13 Yaxley Mfg, CO, T4 Herbert H, Frost, Ing,

)& Tebe-Deutschmann Co., Inec. 17 Polymet Mg. Coe

o wnl o

os ] 19 Allen-Bradley Co. ~ 20 Dedur Products Co. 21 Electrad, Inc. .

ability of a receiver or reprloducer to pro- 72 Avthur H, Lynch, Ince 73 Langbein Kaufmen Radio Co. (Flkey! 24 L. S, Rrach M(z. Co -

duce an amount of volume without harmonic 25 Azplex Instrument Leb, 26 Mrgap Products, Inc, 27 Daven Radio Corpa
30 Sehickerling Products Corp.

79 American Hard Rubbar Co. {Raiion)
31 Connewey Flsctric Lab, 32 Gem Tube C&e 33 Lealie F, Muter

34 K, B, Radio laboretories, Ince 35 American Specislty Co, 16_Paragon Elec, Corp.

[T — 38 L)
+ THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

28 Supertron M{g. Co.

distortion is usually called its “‘undistorted
power output.” Tt is measured in a receiver
by the square of the allowable maximum
grid-voltage swing.

“An experience common to all is recalled
when we have had a “rattle” in our loud
speaker and were unable to tell by the ear
alone whether or not the rattle was in the
speaker or in she set. A rattle in a set is by

If you use alternate parts instead of those Tisted in the first column of manufacturers, be careful to allow for any possible difference in dize from thote
originally used in laying out and drilling the panel and sub-base.
erm coproght, 1927, Ex Pub Ca
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Hearing Short Waves with a Broadcast Set*

A Simple Attachment to Your Receiver Makes High-FEequency Work Possible

MORE and more work is being
performed on radio waves un-
der 100 meters; and more and more
people are becoming interested in
the subject of short waves. Many
letters have been recently received
by RADIO NEWS, asking for de-
tails for a receiver that will pick up
these short waves, and several cir-
cuits have been already published.
However, there are many of our
readers asking for a unit of some
sort, which can be attached to a
broadcast set and will enable the
operator to receive stations operat-
ing under 100 meters. Such a unit
is described in this article. It con-
sists of but two tubes; and when
operated with a standard five-tube
tuned-R.F. set in RADIO NEWS
LABORATORIES, in the heart of
New York City, readily picked up
KDKA’S short-wave transmitter
operating on 63.6 meters.
—EDITOR.

uH

(RN

ITH the rapidly increasing use of
short wavelengths for radio broad-
casting and communication, the
need of extending the range of
broadcast receivers is becoming apparent.

At present there are two good systems for
receiving short waves, the regenerative re-
ceiver and the superheterodyne. The first
method gives good results on code reception,
but the receiver is not sensitive unless it is
oscillating.  It, therefore, distorts telephony
almost beyond recognition. A good super-
heterodyne is very satisfactory for all kinds
of receiving, but as ordinarily made, is very
expensive.

In experimenting along this line, the
writer has overcome these difficulties by
using a good broadecast receiver as the in-
termediate-frequency amplifier unit. In this
way it is necessary only to make an oscil-
lator and high-frequency detector, couple
their output to the recciver in place of the

By H. E. OVERACKER

antenna, and you have an all-wave receiver
without disturbing the wiring of the broad-
cast receiver.

DESCRIPTION OF SHORT-WAVE UNIT
The general appearance of the short-wave
converter unit is made evident in the illustra-
tions. It is shown in use with a factory-
made six-tube set. and will work with any
receiver having a fair amount of radio-fre-

done by using the proper number of coupling
turns on the oscillator coil L2, and by vary-
ing an external filament rheostat until best
results are obtained. A fixed resistor can
then be made and placed inside the set. Ad-
justments on additional coils should be made
with the coupling only.

CONSTRUCTIONAL DATA
The construction of the unit is very simple.
A Y4-inch bakelite panel, 614x10 inches, is
fastened at its lower edge to a piece of 4-
inch board 10x7%% inches. The back of the

—o
T0 RECEIVER OR
COUPLING COIiL

Ci

__/I

AERIAL

Vi

DIAL LIGHTS

B+ A+ A-B-
67 V. GND. FIG. |

Circuit diagram of the short-wave unit.

\‘1/ L/
]

SHIELD/

C+ c-
6 VOLTS

The symbols on this diagram correspond to those in

the other illustrations,

quency amplification. The wiring diagram is
given in Fig. 1.

The most important point in making this
unit is to insure the correct amount of local-
oscillator voltage impressed on the grid of
the high-frequency detector, V1. This is

The interior of the short-wave unit. The extra plug-in coils are shown at the left of the set and

at the right is shown the coupling coil, C P.

* Rabio NEws Blueprint Article No. 29.
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panel and the top of the board are covered
with thin copper sheeting; a vertical piece of
this is soldered in, near the center of the set,
for shielding. The latter is set about J4-inch
to one side of the center, to allow the fila-
ment switch to be placed in the middle of the
panel. The shielding is necessary to pre-
vent capacity coupling between the oscillator
and detector, as this would make the required
inductive coupling uncertain in amount.

Two .00035-mf. condensers are mounted
on the panel and are controlled by the ver-
nier dials, C2 and C3; they tune the grid
circuits of the detector (V1) and oscillator
(V2) tubes, respectively.

The tube sockets are mounted just behind
the condensers. The coil receptacles, mount-
ed two inches above the bottom board, so
that the terminals on the under sides will be
accessible, are just behind the tube sockets.
Plug-in coils are used, so that any wave-
length can be received.

COIL SPECIFICATIONS

The coils are wound on 1V4-inch bakelite
tubing. Bakelite discs are fastened in the
bottoms of the forms, to hold the small
plugs and jacks used as terminals.

The oscillator coil L2 is wound “Figure
8”-fashion, by slotting the tubing part way
down the center, and passing alternately
around one half, then the other, with each
turn of wire. This type of coil prevents an
unduly large magnetic field, which might
affect the detector.
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The wiring diagram of the short-wave unit. C1 is the midget condenser; C2 and C3, are .00035-mf. variable con-

densers; C4, fixed condenser; C5, by-pass condenser; C6, .0003-mf. fixed condenser; L1 and L2, grid and oscillator

coils respectively; V1 and V2, vacuum-tube sockets; R.F., special R.F. choke coil, and SW, filament switch. The

coupling coil is used only when the broadcast receiver is a loop set. In other sets the leads shown here as to the
coupling coil are connected directly to the aerial and ground posts of the set.
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That is, plugs 1, 2 and 3 on the oscillator
inductor slide into jacks 1, 2 and 3 on the

_}‘@*\32
. =i JCOUNTERSUNK
O
T%21

x 5 x little board; while jacks 4 and 5 fit over

B ! %v 7 ! glug§f4 and 5. This may sound complicated

V [F ; 5" vl ut, if the reader will study the illustrations

Y 3?COUNTER- e for a few moments, he will realize how
sl Lzt SUNK T ! simple it all is
NN ! P '

——————— >l< e CONNECTIONS

E7"_ --§7"__>. H Good results are obtained by using an ordi-

j 5n : nary rccel_viug antenna connected to the grid

- ¥ of the high-frequency detector, through a

small fixed condenser (C1) of about 30-mmf.
capacity. The negative filament lead is con-
nected to ground.

L

~N

[ L LT TS —>f< ————————————— 5t- SR e >~ @ The plate of the detector tube is connected
3 i @ ) ' :10 the “I}3]+” batteryf thqough some coupling
; 5 ' o - i evice, the nature of which depends on the
ova COUNTERSUNK ‘ 33 COUNTERSUNK : ! : type of broadcast receiver used. If a loop is
Zieu , . ! used on the broadcast receiver, the coupling
i . ' = ! is best sec_ured_by setting a tuned coil in the
' 4%7 _l%n e i loop.I T}HS co1l} must be tuned to the same

. . . N o i wavelength as the receiver.
%’boumsksum# 0% ki 3 Stouwrersung | | Be sure to pick a wavelength where broad-
| iy . i 32, i;sz 1 i cast stations will not interiere. The writer
24¥ b . - i B has obtained excellent reception by using a
e N Voo v s v superheterodyne as_the receiver, In this
3 T T case the frequency is converted twice before

Drilling specifications for the front panel of the short-wave unit.

At the right is shown the
short-wave unit connect-
ed to a broadcast receiv-
er of the tuned R.F.
type. In this case the
coupiing coil is not used;
the leads to this coil
shown in the diagram are
connected instead to the
aerial and ground posts
of the set.

TR TR

The detector tuning coil L1 _is sin?ply
wound on a piece of 1¥2-inch bakelite tubing.
At present the writer is using two sets of

it is amplified.

With the ordinary tuned-radio-frequency
set, simply connect the plate of the high-fre-
quency detector V1 to the receiver in place
of the aerial and connect the “B+" battery
lead in place of the ground wire. With this
type of coupling separate batteries must
be used for the short-wave unit. With loop
coupling, the receiver batteries can be used
for the unit.

COUPLING TO A LOOP
If you have a loop receiver, make up the
(Continued on page 166)
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coils, one covering the wavelength range hﬁ' SYMBOL [Gam;| NAME OF PART REMARKS MANUFACTURER #,
tween 21 meters and 47 meters, and  the cl 1 Uidget Condenser 30 mef, ecrew adjustment 1_412,22
other between 45 meters and 105 meters. 2,63 | 2_ | Veriable Condensers | ,00035 mf, 21,080,085, 0,07,00,00.08
The oscillator coil for the 21-47-meter cs | 1| Fized Contonser | .002 mf. 3 [14,15,19,21,22,23, 24,28
range consists of 4 grid turns (A)_ wound o5 | 1| By.pasa Condensar | .25 mf, 3 [15,19,21,72,23,24,25,28
on first, the top end going to the grid. The %) 1 [ crid cos2 Special ]
plate coil (B) of 3 turns is wound on next, ‘ll.i = 1 [ Osciliator Coil Special
the bottom end going to the plate. The LT ; Qutol ocete 4 27.8,00,15,16,17,27,28,29,20
e . B f 1[/ turns wound . Diale For condensere €2 and €3 S_2,15,17,29,30,391,32,33
D‘Cl‘ up coil (C) consists 0 2 RP 1 RJF, Choke Special
on 14-inch above the plate \\_/mdmg. About 1| Front Panel 6j" X 20" X 1/4+ 6_131,34,35,36
No. 26 double-silk-covered wire may _be uscgl 2| cotl Hounte 21n x 1 2/8% X 1/4% - 6 [31.34.35.36
for all windings. The detector tuning coil 1| Wood Bagevoard ofr X 7ie ¥ 1/2%
(L1) consists of 5 turns wound on a short 1| Binding Poet For aerial wire 7 19,12,14,15,34,37 B
length Of the tubing. 12 | Spring Gontact Pluga| For plugein colls and mounts 8
The 45-105-meter coils are wound in the —- : :::"' — For abovs 8
N S ament Switcl 2 k!
same manner, except that more ‘turrls arg) - |5 coppor Sheets S DI E s 9 14,15,21,22,23,29,20,37,38,48
required. The oscillator grid coil has 12 - 4| tonstns of Tudlng | Fach:l3"XI4" dia.,1/16% wall;for 11 & (2] 6 |15.31,34.35.38 B
turns; the plate coil 7 turns; and the pick-up 4 | Disce To £1t inelde tuding 6 |15,31,34,35,38 B
coil 1% turns, spaced 34-inch from _the plate | 4| Braes Rode 2¢» ¥ 3/8n
coil. The detector tuning coil consists of 8 2 | Tubes 201-A typo 11 |39 40 41,42,43.94.45 -
turns. Other sets of coils may be made to 6 1| Pized Cond 0003 nf. 3 114,15,19,21,22,21,24,26
cover any wavelength rangeddesfire]d. . 5] ! :::fa:;fn?:m :i" LB ::”“——v—L‘"’ epece coupling coll 16 I
A disc fitting into one end of the co1 z_gonnections 27 S

is equipped with two small spring plugs,

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

'hi i ‘o jacks mounted on the
which snap into two ) Er=wyrn

2 Gray & Danielson Mig. ro. YRemler} 3Dubilier Condenasr 2 Peiia Corp,

receptacle block behind the tube socket V1. T TP aTrrs

5 Hational Compary 6Hational Vyleanized Fibra Co,

7 H, A, FdY Ufg, Co,

An identical disc fitting in the bottom of
10 Rome Wire Co.

Yaxlgy 4z, Co,

8 Gansral Radie Co,

T Redio Corp, of ‘Anerica 12Y-L Radio Ladoratories

the form of L2 (the oscillator) holds three
such plugs and two jacks, arranged as
shown. The start of the first winding,
which is the grid coil (a) goes to the center
jack, marked 4, while the other (top) 'end
goes to plug 3. The start of the plate wind-
mg (b), immediatcly next to the end .of the
grid coil, goes to plug 2, the finish to jack 5.
The start of the pick-up coil (c) connects
inside the tube to the center jack 4, while
the finish goes to the remaining plug, 1. All
these connections should of course, be sol-
dered.

The plugs and jacks on the receptacle
board for L2, (just behind the tube socket
V2) correspond in marking to the respective
jacks and plugs which fit into and over them

13 Ambassador Sales Co,

14 Ameco Products,-Inc,

'5Pilot Flectric ¥fg, Co.

ih_Pacent Flectric Co,
19 Asrovox Wirelass Corp,

17S1lvereNaruhall, Tne,

18Wirt Company

20United Sclentific Laboratory (USL)

22 Leslie F, Muter Co,
25 Izrad Condenser & Mfg, Co,
28 Bremer-Tully Mig, Co, o
2 #rmerican Hari Budber Co, (Radion)
34 Micarta Fadricetors, Inme,

23 Carter Radis Compan:
26 Micamold Radio Corp,

2lElactred, Ine,
24 Tobe Deutschzann Comp:
2723r-Gep Producte, Inc,

29 Herbsrt H, Frost, Inc.
32 Keras Electric Company

any
30Martin.Copelend Co, (Mereo)
J3Workrite Mg, Co

33 Fibrac Insulating Co

37 Freank ¥, Yorse Co.

38 Bryant Flectric Co,

40 Magnavox Co.
43 Ken.Rad Corp,
“46 Belden Wfz, Co, (Colorubbar)

41 Sonatron Tube Co,
44Ven Horns Company

s Ince
45United Redio & Flactr'c Corp,(Urac

47 Corrish ¥ira Co,

484A1len.Bradley ¥.z, Co,

©a9

50

51

borm seprright 1902, Ka Poh €

1f you use alternate parts instead of those Listed in the first column of man ufactufers. be careful lo allow for
originally used in laying out and drilling the panel and sub-base.
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USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.
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press the action taking place

in an audio-frequency ampli-
fier, when pulsations of the current in the
output circuit, if passed through the coil
windings of a loud speaker, cause the latter
to emit the familiar “put-put-put” sounds
which are somewhat analogous to the sound
of the exhaust of a distant motorboat ; hence
the name.

There is a distinct difference between
“motorboating” and “howling”; they are
not inherently the same, as some writers
have claimed. One man, for instance, states
that “motorboating” is a term applied to
low-frequency oscillations between the limits
of half a cycle per second and 50 cycles per
second. He then goes on to say that, when
the frequency of these oscillations goes above
50 cvcles per second, “we no longer call
the action ‘motorboating’; we call it ‘howl-
mg’.”
g‘Howling“ is “howling,” and “motorboat-
ing” is “motorboating”—two inherently dif-
ferent actions. When an amplifier “howls”
it is oscillating at an audio frequency. “Mo-
torboating” is not an oscillatory action; it
is a “limiting” or “blocking” action. “Howl-
ing” is oscillatory; “motorboating” is non-
oscillatory. Our ears can distinguish oscil-
lations as low as 30 or 40 cycles per second,
but not much lower; hence, if “motorboat-
ing” were an oscillating action, how could we
hear these low frequency oscillations, when
they are changed from electrical oscillations
to sound waves, if their frequency were
lower than 30 cycles per second? The an-
swer is; we couldn’t. We do hear the “put-
put-put”

“ OTORBOATING,” as applied
to radio, is a term used to ex-

sounds emanating from the loud
speaker at frequencies below 30 cycles when
an amplifier “motorboats”: hence it is a non-
oscillatory condition.
SOURCES OF TROUBLE

“Motorboating” is experienced chiefly in
resistance-coupled amplifiers. Under certain
conditions the tendency to “motorboat” is
more pronounced than under others, more
favorable. For instance, when a resistance-
coupled amplifier is supplicd with plate volt-
age from a set of new “B” batteries, the
tendency to “motorboat” is not pronounced.
1f “motorboating” should occur, it might
very possibly be due to interaction between
the radio-frequency and audio-frequency cir-
cuits. To overcome this, be sure to keep all
radio frequency out of the audio amplifier
circuit. Keep the radio frequency isolated.
This may be done as follows:

If you consider the schematic wiring dia-
gram in Fig. 1 you will see that there is a
102-mf. condenser C4 connected from the
plate of the detector tube T1 to the nega-
tive filament terminal of the detector tube
socket. The function of this condenser 1s to
by-pass radio-frequency_energy around the
plate coupling resistor R1, the latter being
a part of the audio-frequency coupling unit,
in the input circuit of the audio amplifier.

Now, the by-pass condenser C4 may not
be adequate. Part of the radio-frequency
energy at this point in the circuit may pass
through the by-pass condenser in question,
but some radio frequency may also get into
the input circuit of the first audio amplifier
tube T2. To obviate this possibility, a radio-
frequency choke coil RFCl having an indue-
tance of 85 millihenrys, is connected between
the plate of the detector tube and the plate
resistor R1.

Even though a resistance-coupled amplifier
be supplied with plate current from a new

“Motorboating,”” What [t [s, and Why

The Sporting Proclivity of Resistance-Coupled Amplifiers

By 0. D. WESTCOTT

set of “B"-batteries, “motorboating” may
take place; due to no other reason than the
fact that the interstage coupling condensers
store up electrons on the grid side faster
than the grid leak can carry them off to the
negative side of the filament. When this
occurs in any one coupling unit, clectrons
collect on the grid side of the coupling con-
denser faster than they leak off through the
grid resistor; and the grid of the succceding
tube gradually assumes a more negative bias
until it finally becomes so negative that no
plate current flows in the output circuit of
the tube in question. The tube is then said
to be *“blocked.”

Now, when the plate current ceases, no
more electrons are passing from filament to
plate within the tube, and no more clectrons
are passing from filament to grid within the
tube. Then the grid leak carries off the
electrons accumulated on the grid side of the
coupling condenser, the grid returns to nor-
mal potential, plate current flows again; and
the circuit returns to normal operation, until
the grid of the tube in question goes far
cnough negative again to “block.” The fre-
quency of this “blocking” or “motorboating”
depends, among other things, upon the value
of the interstage coupling condenser and the
value of the grid resistance.

This effect is most apt to occur in the last
audio—frc?uency stage, where the potential
swings of the grid are greatest. One way
to eliminate “motorboating” due to this cause
is to decrease the resistance of the leakage
path for electrons accumulating on the plate
of the coupling condenser. This can be done
by decreasing the value of the grid leak at
this point in the circuit; but, when this is
done, stability is effected at the expense of
volume, for the volume is thus decreased.

AN INDUCTIVE LEAK

The best method is to use an impedance
leak in the grid circuit of the last tube as
shown in Fig. 1; the inductance value of
this leak should be between 100 and 200
henrys. Since it is used in the grid circuit,
where the current-carrying requirements are
so small as to be considered negligible as
far as determining the size of the wire is
concerned, very small wire may be used

RF CHOKE
L

QL
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and the actual space taken up by a choke
having this amount of inductance is no
greater than that required by some of our
large audio-frequency transformers.

With the impedance leak, the resistance
to the flow of direct current is so small that
the electrons which flow to the grid side of
the coupling condenser will be leaked off to
negative filament as fast as they arrive, and
the average potential of the grid will remain
constant. The volume will not be impaired
in this case, as it was when we decreased the
value of the grid leak resistor, because even
at audio frequencies the impedance of this
choke is very high. Thus, most of the audio-
frequency potential that is apparent across
the plate resistor R5 will appear also across
the impedance lecak, since it and C3 are con-
nected in series across R5. If this imped-
ance is large compared to that of C3. most
of the voltage across the combination will be
apparent across the impe dance.

RESISTANCE-COUPLING PROBLEMS

In passing. the thought might bhe men-
tioned that one of the reasons for distortion
in connection with resistance-coupled ampli-
fiers is the very thing that we have just
been discussing. When electrons collect on
the grid side of the coupling condenser,
faster than they leak off. the average poten-
tial of the grid goes further and further
negative. In the extreme condition of this
sort we get “motorboating” but, even before
this occurs, we get distortion, due to the
fact that the average potential of the grid
goes below that point on the straight part
of the characteristic curve which will allow
for linear amplification, and we get non-
linear amplification with subsequent distor-
tion. Hence. the impedance leak is an aid to
obtaining good quality amplification with a
resistance-coupled amplifier.

The resistance-coupled amplifier we have
been discussing has been operating on a set
of new “B”-batteries. Now, as these bat-
teries grow old, the tendency to “motorhoat”
is more pronounced, due to the fact that
their internal resistance increases, with sub-
sequent increase in the interstage feed-back
coupling. This permits voltage-ripples or
surges at one point in the circuit to be fed
back in just the p.cper phase relation to
build up in another -art of the circuit, and

(Continued or. page 175)

IMPEDANCE LEAK

Ts Ta AFT

e
40.5v

=1 Co

Fig. 1

)
>'B' BATT. BY-PASS

‘8" SUPPLY UNIT

By the use of an audio-frequency amplifier of a design such as that shown above, it is made

practically impossible for ‘‘motorboating’ to occur.
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HIS is the third of a series of

articles written exclusively for
RADIO NEWS by one of the best-
known radio amateurs in America.
In this article, Mr. Reinartz takes
up the very important subject of
wavemeters, their use and construc-
tion. This subject is not only of
the greatest value to the amateur,
but of interest as well to the broad-
cast listener; for by the means of a
wavemeter it is possible for him to
set his receiver at a given wave-
length when he is looking for a dis-
tant station and tune it in much
easier than if he had to use a hit-
and-miss method.

Next month Mr. Reinartz will
give the readers of RADIO NEWS
some data on other uses besides
transmitting for transmitting equip-
ment, —EDITOR.

1T

TR

NE of the most essential articles in
a ‘“ham shack” is a wavemeter.
This point cannot be stressed too
strongly for those who are just
starting in the transmitting game, and the
old-timers will certainly agree. Of course,
there are wavemeters of many types, but in
this article we shall describe one which will
serve hams well, being at the same time
simple of construction and cheap to build.

Let us consider for a moment the theory
of the wavemeter and how it operates. It
is possible, through the phenomenon of
resonance, to generate relatively large cur-
rents in a circuit to which only a small elec-
tromotive force is applied, the only provision
being that the circuit is properly tuned. A
wavemeter is used either to determine when
resonance is realized with a given frequency,
or to measure the frequency at which a cer-
tain circuit is in resonance. The wavemeter

The wavemeter described in the accompanying text. 3
The coils on the tubes are standard inductances,

waves.

“How’s Your Wavelength?”’

The Importance of Wavemeters and Oscillators and Data for Their Construction

By JOHN L. REINARTZ

circuit itself is the height of simplicity, being
merely a capacity and an inductance of
known values in series. One of the two must
be variable, and because of the nicety of
variation possible with the condenser, the
capacity is generally the variable factor. A
hot-wire ammeter, or some other suitable
device for measuring radio-frequency cur-
rents, is either inserted in the circuit directly
or coupled to it.

If the frequency of the current flowing in
a circuit is to be measured, the coil of the
wavemeter is brought near some inductive
part of the circuit, and the condenser of the
wavemeter is varied until the indicating de-
vice shows a maximum reading. When mak-
ing final adjustments, it should be remem-
bered, the wavemeter should be as far away
from the circuit as may be compatible with
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The rear of the oscillator. Any desired ar-

rangement for the batteries may be used, other
than that suggested above.

obtaining a good maximum reading of the
current-indicating device.
It is impossible to have a wavemeter with
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The three wavemeter coils are for low
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a range from a very few meters up to thou-
sands, yet having but one inductance and an
ordinary variable condenser. With every
wavemeter there comes a set of coils, each of
which is calibrated with the condenser: and
different condenser scales are used to get
the proper reading.

20 TURNS

e
([ c( Al 250 mmf, i
-A_+A-B FIG | +B

The circuit diagram of the short-wave os-
cillator, C1 is used only when waves over
200 meters are wanted.

CALIBRATING A WAVEMETER

Now the question that will perhaps arise
in the mind of the reader is, “How will I
know when a wavemeter that I construct is
correct?” This is not as difficult as might
be imagined. It is necessary to start with
something which we know to be correct, and
sin this case it is a coil. For example the
writer has a coil which he knows will reson-
ate at 34.25 meters; its physical dimensions
being 214 inches in diameter and 2% inches
long, wound full (55 turns) of No. 26
D.C.C. wire. The method then for obtain-
ing a certain known point on the wavemeter
is as follows:

Hold this standard-inductance coil just
described on a glass rod near the coils of the
receiver until a “click” is heard in the
phones. At first two clicks will be heard
as the condensers of the set are varied, due
to the coil being held too near the induc-
tances of the receiver. The coil is moved
to such a distance that only a single click
is heard. The wavelength of the oscillator
(of which more later) is then adjusted to
zero-beat note and allowed to remain at that
point. This means that we have the oscilla-
tor operating at the same wavelength as the
set, which is tuned to 34.25 meters. The
wavemeter is brought near the receiver and
the condenser varied until the indicating de-
vice denotes resonance.

Now we have one point on the scale, this
being 34.25 meters. The receiver’s tuning is
then varied, going to higher wavelengths.
The next zero beat-note that will be heard
in the phones will be 68.5 meters, this being
observed also as a reading on the wavemeter
scale. The wavelength of the receiver is
again varied, this time to the lower side.
The first beat note on the way down will be
the 34.25 wavelength and the second will be
17.125 meters; which is also observed as a
point on the wavemeter’s condenser scale,
These three points may then be marked off
on a sheet of cross-section paper, on which
wavelengths are plotted against condenser
readings, and a curve drawn through them.
In order to avoid error in drawing this
curve, which holds good, of course, for only
one coil of the wavemeter, it is well to use
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logarithmic paper. Here the curve will be
a straight line.

WAVEMETER CONSTRUCTION

The wavemeter itself is extremely simple
%o build. It is necessary to procure a high-
grade variable condenser having a maximum
capacity of .0005-mf. This condenser should
be of the type enclosed in a metal case, for
more than one reason. In the first place, it

On the left is the

34,25-meter  standard
inductance coil and
on the right the 5-
meter wavemeter.
The constructional
details of both of
these instruments are
given in_the accom-
panying text.

can be moved around and handled without
any damage to the plates; secondly, there
are no bad effects from body capacity; and
lastly, the indicating device mentioned above
(being, in the writer’s case, a small neon
lamp) is enclosed inside the case and a
greater contrast can be seen through the
peephole in the top of the case than if the
lamp were in the open.

The coils for the wavemeter are wound
with No. 12 D.C.C. wire in a 34-inch loop.
The wire is stiff enough to support itself
without any form. As may be seen from
the illustration, it is covered with tape, ex-
cept in one place where a couple of the
turns are bent inwward. This is done to get
a fine adjustment of the inductance when
the scale of the wavemeter’'s condenser is
calibrated in meters instead of from 0 to 100.
In the latter case, of course, bending the
coils is unnecessary. The number of turns
necessary for a coil covering the 20-meter
band is 2; for the 40-meter band, 4; and
for the 80-meter band, 8. The neon lamp,
which can be obtained for about fifty cents,
is connected across the terminals of the con-
denser in parallel with the coil. The lamp
is secured beneath the top of the condenser’s
case and a peep-hole about Y§-inch in diam-
eter is drilled directly above the center of
the lamp.

THE OSCILLATOR

A very efficient oscillator can be built at
a very small cost from parts perhaps lying
unused in the junk box. A panel 7 inches
square is fastened to a l-inch wooden base-
board, 9 by 7 inches. A vacuum-tube socket
for a 1997type tube and a .00025-mf. vari-
able condenser C are fastened to the panel
in the middle, and eight binding posts are
placed as shown in the illustrations. The
two middle binding posts are used to secure
the socket to the panel.

The coils for the oscillator are wound on
the same 3-inch tube and are spaced Y4-inch
apart. Each coil has 20 turns of No. 28
D.C.C. wire, the ends leading to the four
middle binding posts on the panel. If it is
desired to use this oscillator for the broad-
cast wave-band, merely connect a .00025-mf.
condenser C1 between the plate and the grid
of the tube, as shown in the circuit diagram
of the oscillator, Fig. 1. A “B” battery of
2215 volts is at the left of the baseboard,
and at the right are piled two flashlight bat-
teries to supply the filament current. This
type of filament battery is not necessary, but
it facilitates moving the oscillator about. A
piece of spring brass is bent into the form
shown in the sketch, for clamping the upper
end of the batteries into position; and at the
baseboard they rest upon a large wood-screw
driven into the wood.

SOME SUGGESTIONS

Tt has been mentioned previously that,
when the standard inductance coil is brought

near the coils of the receiver when the wave-
meter is being calibrated, it is necessary to
hold it in position by means of a glass rod.
This is to eliminate completely all body
capacity effects. The rod should be at least
a foot in length. If no rod is at hand tie a
piece of string to the inductance and hold it
near the receiver’s coil with that.
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The front view of the oscillator. The coil

needs no other support than the wires as
shown.

It is not necessary that the “ham” who
wishes to make himself a standard induc-
tance, such as described above, should limit

The author’s oscillator, repeating relay and standard condenser, the latter being for accurate
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himself to one having the wavelength men-
tioned. The Burean of Standards regularly
broadcasts standard-frequency signals, such
schedules being printed in Rapio News. The
constructor can avail himself of these trans-
missions in the following manner: We will
assume that he wishes to wind a standard
inductance for 40 meters. He will tune his
receiver to the standard 40-meter wavelength
signal as broadcast and allow his set to re-
main tuned to that frequency. Now we have,
approximately, from the data given above,
that 114 turns on the 2¥5-inch coil equal 1
meter, so the constructor will have wound
one of about 60 turns.

This coil is held at the proper distance
from the receiver's coils and the “click” is
listened for. If none is heard, part of a turn
is removed and the click is listened for again.
Continue taking off part of a turn at a time,
until the single click is heard. Then the
coil is resonant at exactly 40 meters.

After the coil ends have been secured, the
coil should be dipped in liquid paraffin or
painted with collodion. The coil should then
be re-checked, to see that the coating has
had no effect on its electrical properties.

To avoid inaccuracies, the fundamental
wavelength only of the coil should be used
for exact work; as the harmonics (¥4, 4
and Y4 wavelength) are slightly out; but
they may be used for approximations.

OTHER INDICATING DEVICES

A neon lamp is not the only indicating de-
vice for the wavemeter that one can use, nor
is it the most accurate; but it is the least
expensive and, if installed as we have men-
tioned, is as nearly correct as the average
“ham” wishes. A plate milliammeter or a
plate voltmeter will give excellent results
and, for really fine work, the former is rec-
ommended. The instrument is connected in
series with the plate supply of the receiver.
Resonance is indicated on a meter by the
needle’s swinging sharply up and down; the
wavemeter condenser can be so adjusted that
the needle will remain at the peak.

A 5-METER WAVEMETER

Tt is difficult, because of the high fre-
quencies involved, to get a wavemeter of the
type described above that will operate satis-
factorily on 5 meters. Thercfore the one
shown in the accompanying illustration was
developed. It consists of a 4-inch loop of
No. 16 bare copper wire; one end is connect-
ed to the rotor of a midget condenser and
the other to one side of a flashlight lamp, the
other side of which is connected to the
stator side of the condenser.

(Continued on page 177)
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wavelength measurements.
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ANY well-constructed devices for

the testing of tubes are now man-

ufactured; they fall, as a rule,

into one of two classes. The first
consists of the simplest kind of vacuum-tube
circuit with an indicating device, such as
a milliammeter, in the plate circuit.

This is illustrated in Fig. 1. When a tube
is operating such a testing circuit, if the
filament emission is high or low, a corre-
sponding reading will be shown on the meter.

5"

7
il

FIG 2
Two typical tube testing circuits which, how-
ever, do not give all the characteristics of a

tube.

Should the filament be broken, or the tube
shorted internally, either a zero or an ex-
tremely high reading will be obtained, show-
ing a defective tube.

The sccond class usually takes the form of
the circuit shown in Fig. 2. This has all
the advantages of the first type but goes fur-
ther; in that the factor of amplification may
be obtained by varying the potential applied
to the grid of the tube from positive to nega-
tive. These and other similar tests are based,
however, on “static curves,” and do not truly
indicate the worth of the tube; as there arc
many other factors to be taken into consid-
eration which cannot be measured in this
type of circuit. The direct-current resistance
reading shown by the meter in Fig..1 may be

correct. The variations of plate current ob-

tained by varying the grid potential, as in
Fig. 2, may show the tube under observation
to be first-class; yet the tube may not be able
to oscillate or otherwise perform success-
fully, in which case it would be worthless as
a radio-frequency arplifier or detector.
A USEFUL COMBINATION
A correct and complete valuation of the

A Simple Tube-Testing Device

How the Different Characteristics of Uacuum Tubes Can Be Determined Easily

By A. W. BOTHWELL

tube under consideration may be obtained
only by a study, involving the use of a lab-
oratory bridge circuit, which would take into
full consideration such qualities as plate im-
pedance, mutual conductance, ratio of grid-
to plate-current changes, and other operating
characteristics. This operation can be com-
pleted only by one well versed in such
studies.

However, in Fig. 3 a circuit is shown
wlpch, when carefully worked out, will
quickly provide most of the tests of the
above mentioned circuits ; and it will in addi-
tion take into consideration the potential os-
cillating ability of the tube being tested.
Therefore, the reading shown will be a fairly
true indication of the real worth of the tube.
A poor or defective tuhe is immediately evi-
dent to any person capable of reading the
figures on the meter.

No computing is required, it being neces-
sary merely to press a button opening the

At the right is shown the
under side of the panel of
the tube-testing = device.
L1 and L2 are the grid
and plate coils, wound on
the same tube; M is the
milliammeter; C, a .002-
mf. fixed condenser shunt-
ing the meter; S, the
vacuum-tube socket; and
A and B, the leads.

Below is shown the up-
per panel view of the tube
tester with a vacuum tube
in place for test. At the
left of the tube is the
push-button.
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special plate circuit and to notice the amount

of inc'reasc; in plate current caused by coil
L2 being included in the circuit.

7
4

v S}__}
I e

- "B"
FIG 3

The diagram of connections for the tube tester.

By reference to Fig. 3, it may be seen
that, on short-circuiting coil 12" with the
switch S, we have a tube tester of the simple

filament-cmission measurement type; but, on
cutting L2 back in the circuit we find an
entirely different action and result. With
six volts applied to the filament, 45 volts
of plate battery and 1.2 shorted out by the
switch, a good tube will show a plate current
flow of about two or three milliamperes:
but, when L2 is placed in the circuit by
opening the switch, the plate flow will sud-
denly increase to about 10 or 12 milliamperes,
because the tube is now oscillating and draws
more current. If the tube should be for any
reason unable to oscillate, no increase will
be obtained; so it may be considered worn
out, shorted, or otherwise unfit for service.

SPECIFICATIONS

When constructing the instrument, great
care must be used in winding coils L1 and
.2. Both coils are wound on a single form
of 1%4-inch diameter, and they must be sep-
arated about an inch. (See Fig. 4). L1
consists of twenty-two turns of No. 26
S.C.C. wire, and L2 of ten turns of the
same wire, wound in the same direction.
Starting at one end of the tube form, the

(Continued on page 171)
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A Trickle Charger for a Storage

“B>’ Battery

Convenient for the Set Owner with Plate-Current Supely of this Type

OR those who would prefer, as well
as for those who already have storage
“B” batteries for plate supply in their
radio receiving set equipment, it is
possible, at a small expense, to obtain all the
advantages of the "B” socket-power unit,

By E. C. NICHOLS

charger and one for a “B” unit. When the
receiving set is turned on, the “A” trickle
charger is off, while the “B” socket device
is turned omn.

AUTOM, RELAY SWITCH

1I0V. A.C.
o asm—

R

A BATT.

o-!—-

A

°+

MILLIAMMETER X

-1 <\/> s b
) fa— = o
B BATT 2 =
- o

RAYTHEON
TuBE

AC.TRANS.
300 V.

FIG |

192 V. STORAGE BATTERY

110 V. AC AUTOM. RE LAY SWITCH l i
Sl
I E—— e o & o O E"A'BAﬁ'
1234 © C =
) T o
----- A’ TRICKLE CHARGER A"
—0 +

FIG. 2

_@MILLIAMMETER @
il i O K
5. VT-2 M = @ E{ >
- a SO0 —v¢
= NEG. TO REC.
{ H = 4sv.+ T0 REC.
T RHEOSTAT 192 VOLT —= = L3S
STORAGE BATTERY =
300 V.3 T+ S
AC. TRANS. 60 W. LAMPS’O 170V.+ TO REC.

Fig. 1:

Raytheon or similar tube. Fig. 2

In this arrangement the charging current for the storage “B’ battery is furnished by a
. 1In this hook-up an ordinary amplifier tube of the power

type, with the grid and plate connected together, is employed as a half-wave rectifier.

while still retaining the splendid quality of
storage-battery plate supply.

Most “A” and "B’ power-units require
some attention, at least twice a ycar. By
developing a combination, which is made
possible by using an A.C. power transformer,
such as employed in “B” power devices, and
an autcmatic-relay switch, it is possible to
construct an automatic “A” and “B” trickle-
charge arrangement which will keep the hat-
teries fully charged with no niore attention
than is required by the so-called “climina-
tors.” This device has adjustments which
malke it possible to govern the charging rate
of both “A” and "“B” batteries so that dan-
gers of over-charge are elimmated. In fact
the charging rates are so small in each case
that the likelihood of damage is negligible.

This arrangement is one wherein the usual
automatic-relay switch, inserted in the “A”
battery circuit, controls a standard-type “A”-
battery trickle charger, of which there are
many on the market. These automatic
switches usually have two locations for plug-
ging in, one for an “A”-battery trickle

C is the trickle charger for the A" battery;
S. the automatic relay switch; T, the step-up
transformer ; R. the rectifier tube; H, the fila-
ment rheostat for the latter; M, the milliam-
meter.

www americanradiohistorv com

In this trickle-charge arrangement only
that connection on the automatic-relay switch
which is meant for the “A"-battery trickle
charger is used; a double socket being in-
serted here. The “A”-battery trickle charger
is inserted into one side of this socket and
the primary of the A.C. power transformer
into the other side. The specifications for
this transformer depend upon the total volt-
age of the “B" batteries to be charged and
the type of rectifying tube used. The trans-
former should have a high-voltage output,
approximately one hundred volts more than
the voltage of the “B” batteries which are
heing charged, in order to take care of the
drop in voltage through the rectifying tube.
1f a rectifying tube having a filament is used,
a 7%-volt tap for heating the filament will
be necessary. If a raytheon tube is used,
the filament winding will not be required.

CHOICE OF TUBES

Probably the best type of rectifying tube
is the large size raytheon, which gives a full-
wave rectification. In some cases, no doubt,
the constructor will have on hand some of
the older type tubes, such as VT-2, 216A or
some of the old five-watters. If the latter
tubes are used, filament taps on the power
transformer will be required, as mentioned
above.

In the raytheon-tube combination, as
shown in Fig. 1, the charging rate is con-
trolled by placing an adjustable resistor in
the negative lead between the storage "B”
battery and the A.C. power transformer.
The charging rate is read on a milliameter
placed in the same negative lead between the
A.C. power transformer and the battery.
The resistance is adjusted until the charging
rate is approximately fifteen milliamperes, or
fifteen one-thousandths of an ampere. This
will be ample for any receiver requirements.
It is not necessary, unless 1t is so desired, 12
keep the milliammeter in the circuit after
the adjustment is made.

In the case of the VT-2, or similar tube,
combination, which gives a half-wave recti-
fication, the adjustment of the filament rheo-
stat controls the charging rate, as shown in
Fig. 2. It is important in this case that the
charging rate of fifteen milliamps be not
exceeded, as a short-lived tube will resuit
from failure of the filament.

(Crutinued on page 164)
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A FINE PIECE OF MECHANISM
Editor, Rapio NEws:
. The writer has read that the ultimate simplic-
ity in a radio set should be one kuob for stations
and one for volume. Verily, it must be so; after
one_has used 17 one-ampere tubes in a line, with

.a piano bench to slide on to tune the monstrosity;

ATV
R

an tube miniature; a two-tube super-regen-
erator, which probably made listeners within ten
miles use every cuss word in the language—he
feels that four tubes and one control is the answer.

Mr. Hugo Gernsback brought out in one of his
“Flex” circuits the losser method of keeping os-
cillations out, by turning the ticklers to the hest
point of regeneration and leaving them fixed.
Since then the manufacturers have grahbed this
arrangement and I do not believe he has been
given the proper credit. At that time the writer
was working along that line with the Foucault
idea; but it didn't work out very satisfactorily.
It was then noticed that Mr. Gernsback shunted
his ticklers with large fixed condensers. That was
the missing link.

It*was found that the theory of the tickler mov-
ing through an arc of even movement of the
secondary condenser did not work out in practise.
On the higher frequencies, one of the condensers
required less ticklers; therefore the first tickler
remains in a stationary position until a wave-
length of 250 meters is reached, then moves by

Letters from Home Radio Set Constructors

Mr. Thompson's circuit,
showing the connections

Radio News for August, 1927

tEEN

of the specially-coupled
coils; an eccentric gear
varies the rotor at vary-
ing angles as the capacity
in the circuit is altered.
The result is a set which
is very easy to control—

@éﬁ ; g;

though far from easy to

build, as may be con- i
jectured. (No blueprints
available!) W a-cr 90u

A CORRECTION
Editor, Rapio NEws:

There is an error in the drawing of my hook-up
(on page 1464, June Rapro NEews) which, though
small, is sufficient to make it unworkable. (7he
"B 4 90" conncction to the plate of the first A.F.
tube was omitted in the drawing.) = 1 am pleased
that you considered this stunt of enough interest
to publish, With the crystal or with a grid leak,
cither one, T was able to gct some forty stations
on my loud speaker; the greatest distance with very
good volume was WDATF, Kansas City, which,
from Boston. didn’t seem bad for a “junk set.”
The extra tube in the last stage did not prove to
be of any advantage. The secondary of the crystal
circuit acted as a wave-trap when open. The slid-
ing primary worked best near the grid of the de-

A rear view of Mr. Thompson’s single-control set, which contrasts with the simple appearance of
P

its panel.

The variable coupling gear, shown at the right, has cost an enormous amount of

experiment,

means of an_eccentric, ball-and-socket joints, and

1

lever to a point of 500.

The coils are litz; the leading coil has 15 turns,
tapped at 7; first primary 15, second primary 19
turns; secondaries 49 turns, ticklers 28. The
vartable condensers are ,0005-mf., those across
ticklers .006-mf. The writer does not recommend
litz to anyone with little patience; also it has little
advantage over No, 24, silk-over-cotton.

No neutralizing condenser or choke coils are
used; the R.F. rheostat controls bhoth oscillation
and volume. The first condenser is in “A—" while
the second is in ““A+"; old-style are used, after
trying out the various straight-lines. The sockets
are floating, Across the filaments are 0.5 con-
densers. Since the picture was taken a two-arm
parallel switch has been added across the 30-
henry chokes. Note the scarcity of wiring.

The writer uses a 42-inch cone, a 36-inch cone,
a Thorola horn, one of his own, and a Manhattan;
while the pet of the collection is a sea shell with
a Utah unit. A two-and-a-half foot seashell is
now contemplated,

I gold-leafed the panel myself; with a sharp-
pointed small file tang dig out the lines. Use 40-
minute gold size; lay in the leaf; wipe off the
thinner.

As the writer holds no brief from any manu-
facturer, he recommends the Ceco “H” tube and
the new “K” R.F. tubes.

The eccentric on the gear is the whole idea;
by 1loosening the screw the eccentric can be
changed to any angle. It is weird to see that rotor
remain stationary while the gear keeps turning;
then all of a sudden the rotor starts to move.

In a sense, the “tickler’ is mnot a tickler; nor
is it a losser, It looks to me like a half-haked
variometer. I can’t tell what it does; and when
I pin the engineers to facts, they ‘“think.”

Last night checked the stations and pulled in
54 from WAAT—235—to WEAF 491—and some-
one up in the 500s. Four Canadians.

J. H. TwoMmpsox,

48 Laura Street, Providence, R. I.

(In response to further queries about the gear-
ing of the wariable coils—the tuned “tickler” cirs
cuits appear to be “rejectors”—My. Thompson
says: “I'm fearful on that eccentric. Anvone who
has ever worked on eccentrics knows to his sore
row the failures’”” He is, therefore, unable to
supply to inquiring fellow-constructors the neces
sary constructional details of this delicate appare
atus.—EDITOR.)

tector coil; while the sliding tickler gave best vol-
ume about half way down the lower secondary R.F.
coil. The variometer in the primary circuit helped
to control regeneration, adding to volume.
Gisss Mason,
974 Newbury Street, Boston, Mass.
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LETTERS for this page should be as
short as possible, for so many are re-
ceived that all cannot be printed. TUnless
a set is made from a published descrip-
tion, a schematic sketch should be sent;
photos can be used only to illustrate a
novelty, and then only if large and very
clear. Inquiries for information not given
here should be sent to the constructor
direct. This page is for free discussion
to the extent that space permits; but
RADIO NEWS accepts no responsibility
for the opinions of readers as to the rela-
tive merits of apparatus and circuits.
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WORK ON THE DYADYNE
Editor, Rapro NEws:

I experimented with all sorts of radio frequency
with no apparent improvement. The little I gained
was sacrificed in tone. Finally [ came across the
description and constructional data of the Dyadyne

R.E CHOKE
0005 mf .002mf

40T N2 26

25 Y. HONEYCOMB

AvB- B+ Ce 0V é- 180V,
4-tube’ Receiver by Joseph Bernsley in Rapro NEws
Amateurs’ Handibook of this year and found just
what I was looking for—a receiver of the three-
circuit type employing regeneration in the radio-
frequency stage.

I assembled and built the set with the best parts
and made my own coils according to specifications;
and I'll tell the world that right now there is no
superior set made, considering selectivity, sensi-
tivity and tone quality, also ease of tuning. For
local stations I use a small loop (it is too loud
with an antenna) and that makes the set needle-
sharp, with beautiful tone quality, I cut through
Chicago any night, using a twenty-foot bell wire
under the carpet for an antenna and, on Sundav
and Monday nights, I get California with plenty of
volume on the loud speaker with that short antenna.
Of course on silent night I use also a seventy-foot
cutside aerial and I surely get volume from coast
to coast.

With an added two steps of impedance-coupled
R.F. (untuned) and my twenty-foot antenna I have
been able to get Oklahoma, Des Moines and Daven-
port through Chicago in the daytime; but mv best
work is with the 4 tubes as it js.

Vicror LaSaLre,
3702 Pine Grove Avenue, Chicago, Illinois.

WANTED—CONDENSER COUPLINGS
Editor, Rapio News:

Many of the experimenters who build their own
sets find the type of apparatus best suited to their
particular neecfs by consulting the text and adver-
tising in your magazine. With the present ten-
dency to reduce the number of controls, many of
us_are turning to the tandem or gang condensers.

Most gang condensers are made with rotor plates
on the same shaft and therefore electrically con-
nected. Many methods of balancing preclude the
use of this arrangement; and we have returned
to the use of single condensers, belted together or
connected in tandem by a piece of insulation. Such
arrangements require condensers with shaft exten-
sions on both ends.

The writer uses an arrangement of two conden-
sers by removing the vernier drives from both. the
balance weight from the first, and connecting with
fiher tubing. The first, or front condenser is at-
tached to the panel in the usual way. The extended
shaft (front and rear of second condenser) is sup-
ported by bearings or brackets attached to the sub-
panel. "]"his leaves the stator of the second con-
denser frce to rotate through a small arc around
the rotor shaft, small vernier dial rotates this
second stator through a small arc. to sharpen tun-
ing or match up, without disturbing the setting of
the front condenser. This permits direct reading
of the dial for logging. Perhaps some manufac-
turer might be interested in making up a suitable
coupling to be used between such condensers.

Other items for the elimination of controls might
be included; such as a rheostat with hollow shaft,
through which another shaft is passed for verniers
to condensers of balancing controls, This would
put one knob over another, thus making them
appear but one, so far as looks are concerned.

H. R. KoHLER,
1132 Kingshighway Park, St. Louis, Mo.

A DOUBLE REGENERATIVE INTERFLEX
Editor, Rapio NEws:

As a_constant reader of your magazine, T wish
to register my appreciation of Rapio News, and
the pleasure I've had huilding some of the circuits
therein described.

And mark up another score for the Regenerative
Interflex. 1've built several variations of this cir-
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Mr. Battocletti has greatly increased the range and power of the Regenerative Interflex by a
preceding regenerative stage. It is a real DX set, and brings in a considerable range outside the
broadcast band, at both ends.
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Mr. Nichols has applied the ultradyne principle

to the construction of a four-tube set, with an

intermediate frequency of 450 kc., which is a

very high figure. The simple method by which

this is done is shown here; the audio stages
are omitted, for the sake of space.

cuit, one a double regenerator that was remarkable.
It consisted of a simple regenerator in the first
stage; this was resistance-coupled to the next tube,
and that coupled to the Interflex, making a five-
tube set.

With this set I could tune in WGN, WEAO,
W PG, WMSG without any interference from the
others, Using .0005-mf, Pilot condensers, 1 could
tune over part of the amateur band; thus I could
listen to ““hams” calling each other all over the
states. At the same time, it would tune over the
present broadcast range of 545 meters, this range
being confined between 10 and 90 on the condenser
dials. Commercial code stations could be tuned in
above 545 meters and, withal, it was as selective as
one could wish.

this was loud-speaker reception.

Its DX ability caused members of my family to
spend the best part of many nights at the dials,
reaching out after the elusive distance. Its best
DX was KFI, KGRS, KFQB, PWX, the Canadian
and southern stations coming in regularly. All
I have an average
L-type antenna surrounded by houses and trees.

The latest circuit I built is a single-control In-
terflexed Dyadyne. I built the Dyadyne according
to specifications in Rapio NEws Amateurs’ Handi-
book, except that I put a crystal in the grid circuit
of the detector and a 25-turn duo-lateral as the
tickler in the detector inductance, thus eliminating
a regeneration control. I find it as quiet and re-
liable as the Interflex,

Lawrence J. BatTocreTT,
Bridgeport, Qhio.

HIGH{ INTERMEDIATE-FREQUENCY
WORK

Editor, Rapio News:

I enclose circuit diagrams of two receivers I
have built along the lines of the Ultra-5 in March
Rapio NEws, It appealed to me as a good way to
make the most of the sensitivity of a regenerative
detector or three-circuit tuner set. The obvious
disadvantages of poor selectivity and varying feed-
back are of course overcome by Mr. Lacault’s
method.

It seemed possible to make these improvements
in a three-circuit set by adding only one tube.
Theoretically, an autodyne first detector would do
it; but that still requires two major controls where
the three-circuit set has one. Continuing the com-
parison, 1 reasoned that, as the aerial circuit of
the latter is more or less untuned, the baby super
might be operated the same way by feeding all
broadcast frequencies from an untuned aerial into
the oscillator, whose tuning control would be the
only one in the set.

A set using standard parts is working very well,
using the hook-up of Fig. 1. The three-circuit
tuner L2-1.3-L4, functioning as the intermediate
amplifier, operates at about 450 kc. (666 meters);
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Here is another application of the same idea
for the production of a set using the Brown-
ing-Drake units; the experiment has given ex-
cellent results. As the I. F. operates on only
666 meters, it is wise to shield this set
wherever there are strong code stations nearby.

it is a “baby”-type coil, designed to tune with a
.00035-mf. condenser, and adjusted to the higher
wavelength by means of a .0005-mf. variodenser.
Using this intermediate frequency requires the os-
cillator to have a range of 150 to 300 meters; so
that there will be no interference between it and
any given signal frequency being heterodyned—
at least compared with what there would be when
using a lower LF.

The oscillator inductances are combined in_the
secondary winding of a baby-type aerial or R.F.
coil, matching the three-circuit coil. The secondary
is tapped, at two-thirds of its length from the grid
end, and this section is tuned with a .00015-mf.
condenser:; the remaining third of the winding is
the plate coil. The primary winding is not used.

(Continued on page 181)

LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Continued from page 122)

'

Radio e? 52 | Radio 2L 52 | Radio 22 52 | Radio ot 52
Tall BROADCAST STA. 32 25 Call BROADCAST STA. s 2s Call BROADCAST STA. 5= E; Call BROADCAST STA. £ 2;
Letter Location z oF | Letter Location =22 | Letter Location =02 | Letter Location =02
wliB1, 2 ~ o5 WLBYV, Mansfield, Ohio . 50 | WNBO, Washington. Ta 1 15 | WRHM, Minneapolis. Minn, 261 1000
WiBK 11;:5‘1138'::1]( ;\\‘.lcg. {9, WLBW, 0il City, Pa. 500 | WNB@, Rochester, N. 3 15 | WRK, Hamilton, Ohio 2(;3 100
WIBL, Decatur. Il ... 950 | WLBX, Long Island City. N. 250 | WNBR, Memphis, Tenn. . 9 20 | WRM, Urbana, IIL 273 *500
WIBO, New Orleans 100 | WLBY, Iron Mountain, Mich. 50 | WNBT, Elgin, 1. (thve s 500 | WRMU, New York, Y. (port.)201 100
’ , Dover-Foxcroft, Maine 5 , Newark, N. J. . 0 f , tNew York. N. Y. ... 309 500
WIBR. Omro, Wise. 100 | WLBZ, Dover-Foxcroft, Mai 250 [ WNJ, Newark. N. J. 500 | WRNY, tNew York, N. Y
WJIBT, Chicago, Il 500 | WLCI, Ithaca, N. Y, 50 | WNOX, Knoxville, Tem 3 1000 (Alse 30.91 meters, 500 watts)
WIBU, Lewishurg, P + 100 | WEIB, tChicago. IIL 500 amsg. G_reen‘sho{‘o. N. 4 -,’328 ws:I,DT?{re f[{aute. Ind. 20% 100
F N . b WLIT, Philadelphia, Pa. » New York, N 50 . Dallas. Tex. g 500
v“ﬁgy' é\aﬁ:dgrlei’i: e f ?8 wLs, tCnieago, TiL. - WOA!, San Antonio. Tex. . 5000 | WRRS, Racine. Wis. 3 50
WIBZ, Chicago Heights, 8 100 | WLSI, iCranston, R. L WOAN, Lauwrenceburg. Tenn. . 250 | WRSC, Chelsea, Mass 5 b
W1ID, Mooseheart. 1lI. %66 1000 | WLTS, fCt;lcago, Il .. agéx.n’l“rentm;i NI I . r(’;gg a:;?lTA };:yhshor]e. \1'\' 14
v ‘ - wWLW Cineinnati, Ohi v avenport. owa & » iehmond. a.
wi;w'TPAo:}t'{:E“l:hr?‘m‘) 228 30 ' (Also 53.02 meters, 250 watts) WOCL, Jamestown, N. 25 | WSAL, tCincinnati. Ohi 1
wiz, +New Yo-rk‘ NY WLWL, New York, N. Y 370 1000 wgll)A,APaterslrm, N. J. . .170!()]((]) ag:k G'\ri]lve t,:;‘Ity, Il;’a. . -"é
it 0o e WMAC, Cazenovia, N. b . Ames, lowa., . 25 Allentown. Pa. 229
s GRS WMAF, South Dartmoytn, 3ias WOK, ‘tehicare, 1L 500 wgigi Fall River,
' 5 S s WMAK, Lockport, N. Y, . Peekskill, N. 50 . Chicago, .
WhP Sl h WMAL, Washington, D. € WOKT, Rochester, N. Y. 500 | WSAZ, Huntington, W.
J Y . e WM , Columb Ohio ,_ Manitewoe. 8. i3 ” anta, Ga. .
pd oliet, Ill i AN . Ohi WOMT, Manit wi 50 | WSB, Au G
WHKBC, Birmingham. Ala. WMAQ, Chicago, 1. W00, Thiladelphia, Pa. 500 | WSBC, Chicago. 1Il.
WHKBE, Webster, Mass. . 25 WMAY, st. Louis, Mo, 100 | WOOD, Fernwaod. Mich. 500 | WSBF, St. Louis.
B ot 350 | wmaz! 3acon, G, 500 | W0, Kansas City. Mo. 1250 | WSBT, South fiend. Ind._
. g o WMBA, Newport, R. L 100 ., Newark, N. J. . , New York, N. Y.
Wb p s Crosse, Wis. 500 | wmeE! Chicago, 111, 5 500 | WORD, tBatavia, 1L 5000 | WSEA, Virginia Beach. Va. .
WKBI, Chicago, ]\”: -i', WMBC, Detroit. Mich. 1 100 | w0S, Jefferson City, Mo. 500 | WSIX, Springfield. Tenn.
WKBM, Newvorsn, X T L TR, 2 220 | Wowo. Far tvhrme, 1hd 1000 | WMo Nasheille. Tenn,
U2 A WMBE, St. Paul. Minn, 8 0 . Fort Wayne, Ind. 0 . Nashville. Tenn.
WKBN, Youngstown. Ohlo sy | WMBF, Miami Jieach, 1 500 | WPAP, Cliffside. N. J. 500 | WSMB, New Orleans, La.
WKBP, Trattie Creek, rie ol e © 1on | WECH. New York, ¥ ¥ 20| WSOE Mihwaukee Wi
0y e g2 i WMBH, Chicage, Il 04 . New York, N. Y. . & . Milwaukee. s
W oLy BiU f00 | wmBt, Chicago, TIL . 263 500 | WPEP, Waukesan. i, 230 WSOM, tNew York, N. Y
» Galeshurk. . WMBIJ, Monessen, Penna 50 , Atlantic City, N. J. 0 . Hamilton, Ohio .
WKBT. New Orleans, La. B0 | WMBL, Lakeland. Fla. . 50 | WPRC, Harrisburg. Pa. 100 | WSSH, Boston. Mass.
WKBU, New Castle, Pa. (po 150 | WMBM, Memphis, Tenn. 10 | WPSC, State Colleze. 500 | WSUL, Towa City, la.
WKaV, Brookviile, Ind. 0 WMBO, Auburn. N. Y. . 100 | WPSW, Thiladelphia, 50 | WSVS, Buffalo. N. Y
WKBZ," Ludingion. Mieh I | WheS: frookim % T 100 | WAAE, Springiola. i 0| WIAD. Gammers 1
,» Ludington, Mich. G ampa, Fla. .. ., Springfleld. 'V 5 » Quiney, .
WKDR, tKenosha, Wisc. q}ﬁ WMBS, Harrisburg, Pa. a50 | WOAM, Miami. Fla. 750 | WTAG, Worcester, Mas
WKEN, Kenmore, N. Y. 230 | wMBU, Pittsburgh, Pa. .. 50 | WQAN, Scranton, Pa. 250 | WTAL, Toleds. Ohio. ..
WKIC, Lancaster. Pa. . 558 WMBW, Youngstewn, Ohi 50 | WQAO, tCliffsicde, N. 500 | WIAM, (leveland, Ohio
WKRC, Cincinnati, Ohio -120 WMBY. Bloomington. 11l 15 | wal, Chicago, Il ... 500 | WTAQ. Eau Claire. WIs.
WKY, Oklahoma City. Okla. 50 | wMC. Memphis, Tenn. . 500 | WRAF, Laporte. Ind. 100 | WTAR, XNorfolk, Va.
WLAP, fLOUIS“'l'fv Isb ¢ 539 | WMCA,” tNew York. N. 500 ws:a. Dravidence, R, 1. 200 WIAs, ﬂéﬂﬁwlu. . -
WwLB. Minneapolis. Minn. WMES, Doston. Mass. 100 5 ba. ich. i » Colleze & on,
WLBC, Muncie, Ind. .. 50 | wmMPC, I?asnegr, Mic 30 | WRAM, Galesburg. Il 50 | WTAX. Streator. 11l ...
WLBF, Kansas cny.\ Mo. . 123 WMRJ, Jamaica. N. Y 10 wmw Yetlow Springs. Ohio 300 w}:{% Lra;mhcmu;e. N. T
WLBG. Petershurz, Va. .. WMSG, New York. N. Y 500 . Reading, Ta. ... 30 » Detroit. Mich.
WLBH, Farmingdale, N. Y. 30 | WNAC., Boston. Mass. 500 | WRAX, Philadelphia, T 230 | WTIC, Hartford, Conn.
WLB!, East \Wenona, Tl 950 | WNAD, Norman, Okla. 500 | WRBC, Valparaiso, Ind. 250 | WTMJ, Milwaukee., Wis.
WLBL, tStevens Point, Wisc. . 19 1000 | WNAL, Omaha, Nebr. 250 | WRC, Washington, D. C. 500 | WTRC, Brooklyn, N. Y. .
WLBM, Boston, Mass. 311 50 | WNAT. Thiladelphia. Pa. 100 | WRCO, Ralcigh. N. C. 250 | WTRL, Midlana Park. N. I.
WLBN, Chicago. 11l (portable) 204 50 | WNAX, Yankton. & D. 250 { WRCV, Norfolk, Va. . 100 | WWAE, Chicago. TIL
WLRO. Galeshurg, TlL ..217 100 | WNBA, Farest Park, Tl 200 | WREC, t)emphis, Tenn 50 | WWJ, Detroit. Mich.
WLBP. Ashland, Ohio 15 | WNBF, Endicott, N. Y. 50 | WREN, Lawrence. Kan. 750 | WWL, New Orleans, Ja. .
wLBQ. Atwood. Il 25 | WNBH, New Bedford, Mass. . 250 | WREO, Lansing, Mich. 500 | WWNC, Asheville. N. €.
WLBR, Belvidere T 13 | WNBIJ, Knoxville, Tenn. 50 | WRES, Quiney. Mass, . 1 50 | WWRL, fWoodside, N. Y.
WLBT, Crown DPoint, Ind. . 23 50 } WNBL, Bloomington, Il 2 15 | WRHF, Washington, D.C. (day) .31 501 WWVA, \Wheeling, W. Va.
#Allowed higher daylight power. **Standard or constant frequency transmission. tRemote Control.

GFAC, Calgary, Alta.......... .
CFCA, Toronto, Ont... w0
©FCF, Montreal, Que.. 3
UFCH, Iroquols Falls. g
GFCK, Ildmenton, Olta... 516.9 50
CFCH. Calgary, Alta,.. .5 1800
CECQ, Vancouver, B. C.., 7 .. 10
CFGCY, Victoria, B. C.. IR 500
CFCY, Charlottetown, P. E. I. ]
tFDC, Vanceuver, B C el 1
nFGC, DBrantford, Ont i
$FLC, DPresentt, Ont. 1
CFMC, Kingston, Ont. 20§
CFQC, Saskatoon, Sask. 500
CFRB, Toronto, Ont. .

CFRC, Kingston, Ont. 560
¢FYC, Bumaby, B. C... 500

LIST OF CANADIAN BROADCAST STATION CALLS

CHCO, _Huntsville.
CHCS, Hamilton, Ont
CHCY, Edmonton,
CHIC, Toronto. Ont
Summerside,

DHMNS, Halifax, N
CHRC, Quebec,

RHUC. Saskatoon,
HWC, Regina, Sask. .
fHXC, Ottawa, Ont...
CHYC, Montreal, Que,
GIBC, Toronto, Ont....
ICA, Edmonton, Alta.
CICF, Kitchener, Ont.
CICI, Toronto, Ont...
cJcq, York, Ont....
CJGC, London, Ont....

Ont.

. E 1.

1.
329.5
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| CJOC, Lethbridgze, Alta...... ag7.7 50 ] CKFC, Vancouver,
CJOR, Sea Island, B 291)1 50 | CKMG, Cobalt, Ont...
CJRM, Moose Jaw, Sask. 2969 50| CKNC, Toronto, Ont..
CISC, Toronto, Ont. ... 1569 500 | CKOC, Hamilton, Ont
| CITC. Calgary, Alta.. z 5 CKPC, Preston,
CIWC, Saskatoon, Sas CKSH, St. Hyacinthe, Que.
ClYC, Searboro, Ont.. CKY, Winnepeg, Man, ...
CKAC. Montreal, Que.. CNRA, Moncton, N. B. .
CKCD, Vancouver, B. C GNRC, Calgary, Am:t'a”'
CKCI. Quebec. Que CNRE E’:‘Ir:rmtam' I}lue'
CKCK. Regina, Sask, " Ottawa, Ont.,,...
CKCL, Toronto, Ont el " Quebec, Que.
CKCO, Ottawa, Ont...... 100 | sy, Regina, Sask.
CKCR, St. George, Ont.. 21 | pMREa, Saskatoon, Sas
CKCV, Quebee, Que.......,. .7 _ 50 | ENRT, Toronto, Ont

1 1000 | CKCW, Burketon Junction, Ont..329.5 5000 | oMRAY, Vancouver, B.

500 CKCX. Toronto, Ont,...........291.1 500 CMEW, Winnipeg, Man,..
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A DIRECT RADIO-CONTROL
RELAY

THE Ruben vacuum-tube direct-radio-
controlled relay was developed to fill
the nced for a simple and direct means of
radiodynamic control for various commer-
cial uses and practical applications. It is
the first and, so far as known, the only
relay which directly controls an associated
circuit by an applied potential from a radio
receiver or other electrically receptive cir-
cuit.

The inventor, Samuel Ruben of New
York, is a physicist of note, with many
accomplishments in the field of electro-
physics to his credit. An earlier type of
the relay was described in a paper presented
at the annual convention of the American
Institute of Electrical Engincers at Chicago
in June, 1924, this paper being reprinted
in the November, 1924, Journal. The
present device is much simpler and more
efficient.

The underlying principles of operation are
readily understandable by comparison with
the usual present-day vacuum tube. The
ordinary vacuum tube has three elements,
filament, grid and plate; the filament dis-
charging the electron stream which makes
the otherwise non-conductive vacuous gap
between the filament and plate conductive,
to a degree which is controlled by the
grid element.

This relay employs the effect of the bom-
bardment of the electron stream from the
filament upon a special plate clement which
mozes under the influence of the bombard-
ment, to which it is sensitive and responsive.
The grid serves to vary the intensity of
bombardment of the electron stream from
the filament, thereby controlling the move-
ment of the sensitive plate, This plate, or
anode element, controls a local circuit by
means of contacts, one of which is mounted
upon it or moved by it, thereby making or
breaking the local circuit. The vacuum pro-
tects the contacts, allowing the use of high
voltages and current in the local circuits.

INPUT MAY BE AUDIO

OR RADIQ FREQUENCY LOCAL CIRCUIT

.

g ~ DEVICE

% n OFERATED BY

- LOCAL CiRCUIT
| a1 SWITCH RT

POTINTIOMETER FOR $HO!

CIRCUITING RECEIVER

OPERATED BY -
DIRECT CURRENT FIG. |

This diagram shows how the relay is cone-
nected in a D.C,-operated circuit.

STRUCTURE OF THE TUBRE

Specifically, the relay consists of a high-
vacuum tube having a filament, grid, plate
element and stationary contact located close
to the plate element. This plate element,
however, functions in an additional capacity
to that in ordinary vacuum tubes; namely,
it is movably responsive to the electron
hombardment. It is constructed of a special
high-temperature resisting bimetallic ele-
ment and has a contact mounted at one end,
In its normal connection, the electron bom-

\m&r@ss in R@@]ﬁ@

hardment is so controlled that the density is
insufficient to cause the plate-element con-
tact to move over and touch the stationary
control. Howeyer, when a potential is im-
pressed upon the grid, the incremental flow
of electrons due to the applied grid voltage,
especially when the grid is normally nega-
tively Diased, causes the anode to move to
the stationary contact and close the local
circuit. The metal-base shell serves as a
comnection terminal for the stationary con-
tact.

A directly-controlled radiodynamic relay
is thus created, of high sensitivity which
makes practical radio or other sensitive elec-
trical control of circuits or devices. It will
be seen that the outstanding feature of the
relay is its simplicity, no special or delicate
or complicated devices or circuits being re-
quired.

The construction of the elements of the direct

radio-control relay, which can be built into a

radio receiver, to operate a local calling or
recording device.

USE IN RADIO SETS

The connection for radio control is sim-
ilar to that of any ordinary vacuum tube,
except that two plate leads are utilized,
these including the movable and stationary
contacts for the local circuit control. The
hase and the electrical characteristics of the
relay are such as to allow of its use in
standard radio receiving sets. Thus, if
placed in the usual tube socket in a standard
set, as in the radio-frequency amplifier
stage, with the mnecessary contact-circuit
attachment, at a predetermined wavelength,
it will operate any call signal, such as a
bell, a lamp, etc. Another important ad-
vantage lies in the fact that it can be
utilized as an ordinary vacuum tube simul-
tancously with or independent of a call-
signal device.

The type described is considered a uni-
versal one. Because of its dircct local-con-
trol characteristics, which eliminate the
necessity of employing any auxiliary means
(as an eclectromagnet relay connected in a
plate circuit, such as has been necessary
heretofore in other devices) it is ideally
adapted for call-signal work, radio call sys-
tems and similar uses, where high speed is
not required. This type will open and close
a circuit approximately twenty-five times a
minute, but this speed may be increased by
the substitution of another plate operating
at higher temperatures. The current capa-
city is one ampere at 110 wvolts; plate
voltage 130 to 150; filament voltage 5.5 to

www americanradiohistorv com
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6; filament current 0.5 ampere; negative
grid potential 4 to 4.5 volts.
ELIMINATION OF MOVING PARTS

In order to satisfy the requircments,
where speed is an essential factor and con-
tinuous variation of an amplified current is
desired, a contactless relay of resistance-
type plate has been developed. This has a
speed in the order of 25 cycles. The plate
element or anode in this type is a wound,
grid-like iron wire of small diameter, having
a high resistance, which varies with the
density of the electron discharge. The
plate element is connected in series with the
local circuit, to control the current flow in
the amplified circuit. The grid, of course,
controls the density of the electron dis-
charge bombarding the plate or anode ele-
ment.

The current normally flowing through the
wire-plate element is of such an order as
not to increase the resistance of the wire
materially; but the effect of the electronic
bombardiment is to raise its temperature to
such an extent as to increase the resistance
of the wire plate more than tenfold (from
40 to 400 ohms); so that a relay of the
ordinary armature type can easily be oper-
ated by the current flowing through the
anode wire by use of the control ob-
tained by wvariations in the applied grid
potential.

This high-speed type relay has been de-
veloped for such applications as cable worlk
requiring a bridge type of circuit, also where
cxtreme vibration males it difficult to use
the contact type. The plate impedance of a
sample tube of this sort is 10,000 ohms.
The filament draws Ij-ampere at § volts,
and the amplification constant is 9.

Both types of the relay can be operated on
either alternating or direct current for their

filament and plate. Of course, batteries
may be used if desired.
APPLICATIONS

Generally, it may be stated that the Ru-
ben relay can be used where it is desired to
obtain a relay controllable by minute ener-

INPUT MAY BE AUDIO
OR RADIO FREQUENCY

L

LOCAL CIRCUIT OUTFUT

L
10 VOLTS
60 CYCLES
———0

BALLAST RESISTANCE

INPUT

ARRAN]

N
OPERATED BY

ALTERNATING CURRENT FIG 2

When the relay is used in an a.C.-operated
circuit, the connections are made as shown
above.

gies in the form of current of any fre-
quencey, either radio or otherwise, and capa-
ble of controlling circuits of considerable
current and potential; it offers an oppor-
tunity for development in the field of radio-
dynamics because of the simplification of
the local circuit control obtained by its use.

Some of its most important specific uses
are for radio call systems; radio recording
systems; simultaneous call signal and radio-
or audio-frequency amplification: controll-
ing devices at a distance; wired-wireless
signalling or switching systems: telegraph

(Continued on page 182)

—-_l_l—l
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LUMBERMEN, TAKE NOTICE

Ttem of interest to the
Iumber trade. found in the
Rochester  Dewmocrat  and
Chronicle  for April 13:
“The high resistance of the
antenna is introduced into
the tuned circuit feeding
the first tube and BOARD
tuning is likely to be the
result.”” Perhaps this type
of tuning is made for these
so-called stable reccivers,
well set in adjustment all
the time.

Contributed by
James B. Cummings.

LATEST HOME ENTERTAINMENT

In the Pittsburgh Press
of April 18, we find this
announcentent, doubtless for
radio movies: “The switch
for FILMED control and
jack for loud speaker con-
nections are the only other
parts that show on the
front of the panel.”” The
set here described is doubt-
less a forerunner of the
television apparatus proms
ised us by the far-seeing
engineers,

Contributed by
Joseph Werl,

SEE “BOOK OF ETIQUETTE”

New use for a hydro-
meter explained in the New
York Evening Journal of
April 12, in the questions
and answers department:
“Get a voltmeter and hydro-
meter to test your CALLS
each week.”” We are go-
ing to arm Mike of the
Investigating  Department
with a hydrometer and let
him make a call on our
storage hattery; it ain’t
been acting right lately.

Contributed by
James E. Cosgrove.

- m"‘ﬁﬁ'ﬂ"' .

447,

s

HOwW THE MONEY ROLLS IN!

Effect of the naval mobil-
ization clearly shown in ad-
vertisement, in June Rapio
News, for “SPARTIME
Money Making.”” The pro-
fits of a life on the ocean
wave have never been ap-
preciated hitherto to their
fullest extent; but a note-
worthy increase in recruit-
ment will be noticed by the
U. 8. navy as soon as this
advertisement starts ’em
coming.

Contributed by
A. Lawson,

HOW DO THEY DO IT?

The following tube ad-
vertisement appeaved in the
Quincy. 11, Herald-1Vhig
on April 1: “Sixteen types
ALL IN THE ORANGE
AND BLUE CARTON.”
Perhaps this company is
putting out some sort of
rubber vacuum tubes, that
they can pack in like this.

Contributed by
IVilliam Francis.

WANT ONE OF THESE?

Advertisement from the
New York Sun Ruadio Sce-
tion of April 9: “A THREE
SET C(OXNE SPEAKER
ready to use, guaranteed.”
We'll say it must be some
speaker to need three sets
to make it perk. We won-
der what would happen if
the sots were tuned to threc |
difflerent wavelengths.

Contribnted by
John P. Barrington.

WATTA CONDENSER!

This description of a
condenser is found in the
American Auto and Radio
Mfg. Co.’s catalogue: “No
loss type S56-D. Capacity
MIN. 10 MFD.” We would
like to know just what kind
of a condenser this is that
has a_minimum capacity of
10 mf. We sent Mike of
the Investigation Depart-
ment over to find out what
the maximum capacity was,
and he said he couldn’t count that high.

Contributed by Tolif R. Hance.

SIX OUNCES OF INDUCTANCE, PLEASE

From an advertisement
in the May issue of Popilar
Mechanics magazine: “Cat.
alogue and OVER TWO
POUNDS CIRCUITS.”
We did not know that cir-
cuits can he wecighed; and
we would like to find out
if someone can tell us the
difference in weight De-
tween the R.F. and the
A.F. circuits,

Contributed by
Richard H. IVard.

F you happen to see any humorous mis-

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
and page on which it appeared. We will pay
§1.00 for each RADISTIC ‘accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c¢/o Radio News.
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POWER PLUS

Extraordinary type of
station tie-up as mentioned
in the Rochester Times-
Union of April 14 listing
programs: “WIEAK hookup
8:30 I, M. We generally
considered the tie-up of sta-
tions to have mniore power
and to reach further than
Just one single station. Will
someone please tell us what
is the advantage of the tie-
up in this case?

Contributed by
John C. Heberger,

WELL! WELL!

New source of electricity,
as related in the Seattle

WELL!
AL

single small dry WELL
will just suffice.” We sup-
pose that out in that neck
of the woods they have all
sorts of things like tube
trees, rheostat bushes, etc..
if they have wells from
which you can get volts.
Contributed by

Edw. Everett.

A NEW SPEAKER

Latest type of loud speak-  (imey o7oar)
er, ad\o'e;r.tlse(})m_[tlle\_Hmml; g&fﬁ%\’% R
ton (Ohig) atlly News o T
April 251 “Latest COHEN SoheRI
type speaker.” Now let [73 -e3"
someone invent a Murphy ¢ 2 /V;f@‘l
speaker too, and the broad- = Oxe”,
casting  of “Abie's Irish -«

Rose” will be a very simiple
matter.

Lo gnlpuREy  Daily Times of April 24:
T“' rh-hla” T:‘IEgrjr, “A grid biasing voltage of
gt L AR r‘_\vm 5 11 volts obtained from a
‘:?3| | l}u._‘i\

Contributed by
Frank F, IWessel,

wwWw americanradiohistorv com

GET ONE OF THESE

New type of radio acces-
sory advertised in the Col-
wmbus, Ohio, Dispatch of
April 21: “$1.25 SNEAK-
ER plugs while they last—
59¢.” \We suppose that
these plugs are put into a
set, if there is anything
wrong with it; and they
sneak around till they de-
tect the trouble, which they
then tell the operator.

Contributed by
Robt. G. Ferbrache.

INVITING RADIO

CENSORSHIP

Rather peculiar heading
on some circuit diagrams in m
a folder published by the ; —

Paragon Electric Corpora-
tion. “SUGGESTIVE Wir-
ing Diagrams.”” We do not
see how Mr, Sumner ever
let a thing like this get by.
We thought he was on the

¥ o _Q\

job  to keep everything
broadcast sweet and pure. - ) 4
Contributed by : \\

Hy Bayer.

FROM A CRUEL CRITIC

Uncomplimentary refer-
ence to Al Jolson's singing
in the Springfield, Mass..

[QUICK AN ANTIDOTE |

Aty o Union of April 28; it reads,
< - 37w, in part: “‘plans are being
B TS made  whereby POISON

i I i = Wwill be heard simultaneous-
r,;\ iy ly over every important
o Bl 'I{ station in the country.” We

s f-,—-.; J always  enjoyed Jolson's
& | singing and we can’t see
“Sa=—4f  why it should be referred
to as poisonous.
Contributed by
H. A. Poolcy.

SAY IT AIN'T SO, JOE!

Progress in radio engi-
neering is revealed by an
advertisement in the April
22 issue of the Easton, Pa.,
Express, of a receiver with
“THREE STATES of RA-
DIO FREQUENCY BAT-
TERY CABLE.” Hard on
the choke-coil makers; but
we hope the last state of
this R.F. cable will be bet-
ter than the first.

Contributed by
Irwin Uhler.

THEN WE LOOKED AT THE DATE

Contribution toward re-
medial measures by the

THIS FOOL RADIO'S United States Daily, of

GONE CRAZY . ) Washington, D. C., on
2 ey . April 1, regarding wave-,
: J/‘F"l .length changes of national
I Yy X broadcast stations: ‘Their
Y, N7 o interference (BEST-

i NOTE)-producing zone

would cover the country.”
Mr. Lawrence must be one
of these fans who enjoy
hearing several programs at
once.
Countributed by
F. B. Thorne.

ATTENTION, THE RADIO COMMISSION

Explanation  of  tuning
difficulties in “IVhat Radio
Set Shall T Bux?" is that: e
“The waveband is CROW- Og6!
ED into 100 divisions on "‘
the ordinary receiver.”
Mike of the Investigation
Dept. reports that it will
be necessary only to muz-
zle the roosters; and in fu.
ture no one will have any
difficulty in separating sta-

tions.
Contributed by
H. M. Matz.

L Tovert
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RADIO manufacturers are invited to send to RADIO NEWS LABORA-
TORIES samples of their products for test. It does not matter whether
or not they advertise in RADIO NEWS, the RADIO NEWS LABORA-
TORIES being an independent organization, with the improvement of radio
apparatus as its aim. If, after being tested, the instruments submitted prove
to be built according to modern radio engineering practice, they will each be
awarded a certificate of merit; and a ‘“write-up’’, such as those given below,
will appear in this department of RADIO NEWS. If the apparatus does not
pass the Laboratory tests, it will be returned to the manufacturer with sug-
gestions for improvements. No ‘‘write-ups” sent by manufacturers are pub-
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lished in these pages, and only apparatus which has been tested by the Labora-
tories and f_ound of good mechanical and electrical construction is described.
As the service of the RADIO NEWS LABORATORIES is free to all manu-
facturers, whether they are advertisers or not, it is necessary that all goods to
be tested be forwarded prepaid, otherwise they cannot be accepted. Apparatus
ready for, or already on, the market will be tested for manufacturers free of
charge. Apparatus in process of development will be tested at a charge of $2.00
per hour required to do the work. Address all communications and all parcels
to RADIO NEWS LABORATORIES, 230 Fifth Avenue, New York City.
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POWER UNIT
The “B” Power-Unit shown, sub-
mitted by the Cornell Electric &
Mfg. Corp., 135 East 58th Street,
New York City, N. Y., operates on
110-volt, 50-60 cycle house-lighting
current, and uses a Raytheon-type

1

hulh as rectifier. Two “Clarostat”
variahle resistors and a three-position
switch allow a wide regulation of the
supplied voltages. The operation of
this power unit is very satisfactory
and quiet; so that it does not inter-
fere with the reproduction of the
radio set in conjunction with which
it is operated.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO., 1994.

POTENTIOMETER

The Potentiometer (Rheostat)
shown, submitted by the Central Ra-
dio Laboratories, 16 Keefe Ave,
Milwaukee, Wis., is of the air-cooled
one-hole-mounting type and is con-
structed almost entirely of metal.

The resistance wire is wound on a
metal strip covered with ashestos.
The cooling is perfect and the con-
tact is smooth and efficient. Avail-
able in different resistance values.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2023.

CONDENSER
The “Polymet Block Condenser’”

POLYMET
[BLOCK CONDENSER

(type F-1000 shown) submitted hy
the Polymet Mfg. Co., 599-601
Broadway, New York, N. Y., is in.
tended for use in filter system of

“B"-power-supply units using a Ray-
theon tube as a rectifier; it contains
all the necessary capacities. The
total capacity of the block is 14 mf,,
and it i1s tapped at 1, 1, 2, 2, 8 mf.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO, 2024.

RHEOSTATS

The “FE-Z Stat Noiseless Rheostat”
(metal case) shown, submitted by
the same company, is of the one-

i)

hole-mounting type. The metal hous-
ing insures good cooling and is pro-
vided with holes for screw-and-nut
attachment to the panel. The con-
tact arm runs smoothly and makes
good contact in all positions. Avail-
able in different standard resistance
values.

The “E-Z Stat Noiseless Rheostat’
(with switch) shown is coustructed
on the same principles; in addition it
is provided with two springs form-
ing a switch and operated by an
extra arm on the shaft,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATLE
OF MERIT NOS. 2025, 2026.

POLYTROL

The *“Polytrol” shown, submitted
by the Polymet Mfg. Corp., 599-601

Broadway, New York, N, Y., is an
automatic filament control which,
when used in series with the fila-
ment of a radio tuhe, eliminates the
usual rheostats. I’olytrols are manu-
factured in various values, to control
different types of standard radio

tubes.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2027.

RESISTOR

The “Wire Wound Resistor”
shown, submitted by the same com-
pany. has very fine resistance wire,
wound on a porcelain tube, and pro-
tected against mechanical injury and

corrosion by an enamel coating. This
resistance unit, made in different

A J
values, is designed to carry a rela-
tively heavy load and can be used

very conveniently in “B”
units,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2028.

OUTPUT FILTER

The “Erla Output Filter” shown,
submitted by the Electrical Research
Laboratories, Inc., 2500 Cottage
Grove Ave.. Chicago, Ill.,, embodies
in one metallic container a fixed con-
denser of approximately 1-mf. ca-
pacity and a choke coil of approxi-
mately 275 ohms resistance. The low
D.C. resistance of the choke coil

power

causes only a small drop of the plate
voltage; thus allowing the last tube.
especially when it is of the power
type, to work under the best condi-
tions for amplification and reproduc-
tion. On the other hand, the filter
prevents the direct current of the
plate from flowing through the loud-
speaker windings, thus eliminating
the continuous pull on the diaphragm
and protecting the windings from
burning out.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2029.

JACK SWITCH
The jack switch shown, submitted

by the Yaxley Manufacturing Co.,
1103 West Monroe St., Chicago. Ill.,
is of the fhree-pole, double-throw
type and is very well constructed.
It is very easy to install, and the
contact between the springs is per-

fect.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATIE
OF MERIT NO. 2030.

ADJUSTABLE RESISTOR

The resistor shown, submitted by
the same company, is equipped with

www americanradiohistorvy com

a movable arm which allows the reg-
ulation of the total resistance by
short-circuiting part of the winding.
R R

¥ 2 ) ERTIFICATIE
OF MERIT NO. 2031. o

SMALL JACK

The *“Junior” jack shown, sub-
mitted by the same company, is de-
signed to be used in sets where little
space is available, The jack is neat-

ly built. Its springs are provided
with silver contacts and will take
any standard radio plug.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2032,

REPRODUCER

The “Simplex” Loud Speaker
shown, submitted by the Simplex
Radio Co., Sandusky, Ohio, is of the
conventional cone-type construction.
It has been found to give very good
rgproduction of speech and music,
with regard to both volume and qual-
ity.

L |

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2033.

RESISTOR STRIP

The Resistor Strip (No. 2313
shown), submitted by the Carter Ra-
dio Co., 300 So. Racine Ave., Chi-
cago, Ill., is designed to be used in
“B” power-supply units as a voltage-
control element. It consists of a bake-
lite strip 8x34x}§ inches. covered
with one layer of a very fine resist-
ance wire, having a total resistance
of 7,500 ohms and equipped with

sliders to permit accurate adjustment
of the various voltages. Once ad-
justed for the desired voitage values,
the sliders are kept in their position
by . tightening the thumb screws.
This adjustment is permanent and
is not affected by temperature or
climatic changes.

AWARDED THE RADIO NEWS
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LABORATORIES CERTIFICATE
OF MERIT NO. 2034.

RESISTOR

‘Che resistor (type PA-400 shown),
submitted by the same company, is
similar in construction to the :trip

described above, except that it is
provided with only one slider and
has a total resistance of 400 ohms.

AWARDED THE RADIO NEW5
LABORATORIES CERTIFICAT Z
OF MERIT NO. 203s.

FIXED CONDENSER

The “‘Aerovox Gold Bond" ixed
condenser shown, submitted b+ the
Aerovox Wireless Corp., 70 \Washing-
ton St., Brooklyn, N. Y., ic of the
paper-dielectric type and is designed
especially to be used in the filter
systems of “B"” power-suppty units.
It is rated at 600 volts (working

— b

|| FTER
FONDENSER [
Wi

e

voltage) and is availuble in all the
different capacity values necessary
for the conventional “B” filter sys-
tems. The condenser is almost en-
tirely enclosed in a metal container,
the bottom of which is provided with
two extensions having holes for
screw-and-nut mountings.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2036.

f1XED CONDENSERS

The fixed condenser (types 902
and 903 shown), submitted by the
Dubilier Condenser and Radio Corp.,
4377 Bronx Blvd., New York, N. Y.,
is of the paper-dielectric type and
may Ye used efficiently as a blocking

condenser. In addition to a choke
coil, it forms an output filter, con-
necting the last tube of an audio
amphﬁer to the loud speaker, thus
protecting the windings of the unit

condenser is available in different
capacity values, and is rated at 400
and 600 D.C. working voltages.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2037.

The fixed condenser (type 907 and
908 shown), submitted by the saine
company, is also of the paper type,
and designed to bhe used as a by-
nass. It is enclosed in an aluminum
shell and equipped with soldering
ugs and mounting feet, which make
t very convenient for base-board
mounting. Available in different ca-

pacity values, and rated at 160 and
400 D.C. workmg voltages.

AWARDED THE R‘\DIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2038.

The fixed condenser (type PL-91
shown), submitted by the same com-
pany, is of the paper type, and is
intended to be used in connection
with ““B” socket-power units as a
buffer condenser across the second-
ary of the step-up transformer. [t is
provided with soldering Iugs and
mounting feet, and is rated at a
continuous working voltage of 400,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2039.

AUDIO TRANSFORMER

The “Pilotran” audio transformer

shown, submitted by the Pilot Elee-
trio Mfg. Co., Inc., 323 Berry St.,
Brooklyn, N. Y., is enclosed in a
neat molded hakelite housing. It is
built very well electrically and affords
fine reproduction, with regard to hoth
music and speech, when used in an
audio-frequency amplifier.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE

REPRODUCER
The *‘Lata Balsa Wood Reproduc-
er” shown, submitted by the Balsa
Wood Co., Inc., 331 Madison Ave.,
New York City, N. Y., uses a rec-
tangular diaphragm made of thin

wide strips of balsa wood. These
strips are glued to a heavy wood
frame and kept flat by several radi-
ally-placed thin ribs of the same
balsa wood. The frame is provided
with one or two cross pieces®of hard
wood for mounting the electric driv.
ing unit. Tested in the Laborato-
ries, in conjunction with a good
loud-speaker unit, the reproduction
was very good.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2041.

CABLE PLUG

The cable connector plug (No.
660, shown), submitted by the Yax.
ley Mfg. Co., 1103 West Monroe St.,

Chxcago Ill.. permits easy connect-
ing and dlsconnectmg of the radio
set to and from the “A” and “B"”
batteries. This cable is provided
with seven stranded insulated wires
of different colors all braided into
one cable, The different wires are
provided with cable markers.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2042.

VACUUM TUBE

The ‘‘Kleer-Tone Model H-L"”
tube shown, submitted by the Globe
Electric Co., 341 Halsey St., New-

ark, N. J.. is of the UX type and
its characteristics are similar to the
standard 201A-type tube. The in-
teresting feature of its construction
is that the upper ends of the metal-
lic rods carrying the elements of the

159

ing plate, thus insuring a constancy
of the spacing between the elements
and to a great extent preventing
microphonic noises.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2043.

RADIO GROUND

The “DX Radio Ground” shown,
submitted by Ungar and Watson,
Inc., 1366 So. Figueroa St., Los
Angeles, Calif., consists of a con-
tainer made of copper sheet 12 inches
long and 4 inches in diameter. This
can contains a compound of copper
salts and is sealed except for two
small holes near the bottom. The
top of the can is provided with a
clip for the wire connecting to the

S

set. This ground has heen found to
be effective when buried two or
three feet in damp ground.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATI
OF MERIT NO. 2044.

A.F. COUPLING UNIT
The “Galmard” audio-frequency
coupling unit shown, submitted by
L. Galmard, 3 Rue de ['Oasis,
Thiais (Seine) France, is of the
auto-transformer type. On top of

the last layer, which is spaced by
several layers of thin impregnated
paper fromn the rest of the coil, is
wound one layer of insulated thin
wire. One end of this layer is con-
nected to the binding post marked
“grid.” while the other is open.
This layer and the layer of the coil
directly underneath it form the
coupling capacity which prevents a
direct metallic connection between
the plate of one tube and the grid
of the tube in the next stage. A
two-stage audio-frequency amplitier,
built with the corresponding units,
gave very good results with regard
to volume and fine reproduction.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE

from the heavy plate current. This

OF MERIT NO. 2040.

tube pass through a special insulat-

OF MERIT NO. 2047.

Getting the Most from Resistance Coupling

SINCE the amplification in resistance-
coupled A.F. circuits is due entirely to
the amplification constant of the tube itself,
the advent of the UX-240 or CX-340 type,
of exceptionally high amplification factor, is
of prime interest to advocates of this method.
Furthermore, the correct application of the
new tube is of equal importance, because
the voltage amplification actually realized is
based on the correct values of the associated
components.

The new tube, properly applied, has an
over-all amplification about equal to that of
average transformer coupling with the 201A
tube. In fact, using the new tube as the
detector and also as the first stage, the power
tube of the second stage will deliver a satis-
factory volume. It appears that three stages
of resistance coupling are no longer essen-

By A. C. LESCARBOURA

tial. Under the conditions of actual voltage
amplification, the new tube will average be-
tween 15 and 20; representing better than
50 per cent. utilization of the inherent am-
plification fa-tor of 30.

HIGH PLATE VOLTAGES

Either the UX-240 or the CX-340 has the
same filament characteristics as the standard
201A-type tube, namely, 5 volts and .25 am-
pere. The plate voltage, on the other hand,
should be 135 to 180 volts, preferably the
latter for best results. The plate resistance
is stated as 150,000 ohms.

The coupling condensers should be small,
ranging from .006- to .05-mf.; as there does
not appear to be a noticeable gain in quality

www americanradiohistorvy com

in going heyond .05-mf.; while possibilities
of blocking and distortion rapidly increase.

As for resistors, the values vary materially
from those employed with fornier high-mu
tubes. Thus, the plate-coupling resistor
should be 250,000 ohms instead of the usual
100,000 ohms; while the grid leak should be
2 megohms. These values apply only to
those stages using the high-mu tube, and not
to the last or power tube of the amplifier.
The usual values for the UX-112 type of
power tube work out at 250,000 ohms for the
plate coupling resistor, and 250,000 ohms for
the grid leak. The 171 type, on the other
hand, will have the same plate-coupling re-
sistor and a 100,000-ohm grid leak. Grid
biasing by means of a “C’* battery for the
best tonal quality is strongly advocated with

(Continued on page 180)
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SIMPLE COIL-WINDING FORM

HEN winding low-loss coils support-

ed by celluloid strips, the most usual
practice is to make a form by cutting a
cardboard tube lengthwise into threce or
more segments, and pasting these segments
together again with gummed paper from the
inside.

N
r{///////::.
i

el bttt

II\\\\

Above is shown a form prepared for winding
low-loss coils by partially cutting the tube
lengthwise.

A better way is to cut the tube only part
way across (as shown in the figure), mak-
ing the cuts slightly longer than the coil is
to be. After the coil is finished, the cuts
are extended to the ends of the tube, and
the latter is removed.

—Contributed by Sherwood O’Bryan.

SHIELDING AGAINST HUM

A MOST simple way to eliminate A.C.
hum from receivers, when it is caused
by nearby socket-power and other electrical
devices, is to shield the troublesome wire
with sheet tinfoil or leadfoil, such as comes

A.C. leads to a set as

By preparing the
shown, a great deal of the hum is stopped.

with a roll of friction tape. Cut the foil
into lengths, 2 inches wide, and wrap the
wire with it; then wind over the foil a
length of No. 18 bare wire, which is con-
nected to the ground. All trace of hum
will be eliminated.

—Contributed by Joscph S. Grant.

“FLOATING” DRY CELLS

HE circuit shown has been used with

excellent results to float dry cells used
with a trickle charger. Using a receiver
with four 201A tubes, 215 hours of use
was obtained from one especially good dry
cell; the average, out of ten, was 123.5
hours. Without recharging, dry cells last
about 25 hours on this receiver. The writer

T0 SET

e
A+ A- 1

IRON [_ [ ‘
CORE L
CHOKE DRY CELLS ~

estimates that the cost is about the same
as that of recharging a storage battery at
a service station, and that greater con-
venience is obtained. The dry cells do not
seem to require as much charging as a
storage battery.

At first it was found that there was
a decided A.C. hum, which became worse
as the cells were older. This was cor-
rected by the use of a simple choke, made
with 25 feet of wire from the secondary
of a Ford coil, wound on an iron core (a
common wire nail) and shunted by a rheo-
stat. Experiment may be necessary to suit
this to a set; beginning with ten feet of
wire and gradually increasing the amount.

—Contributed by Robert Bradford.

RECLAIMING SOLDER SCRAPS

CRAP solder, drippings from the solder-

ing jobs, butt ends of soldering wire
or bars, rapidly accumulates in the radio
worker's workshop. These bdd bits can be
easily melted and cast into new bars of
solder.

By melting bits of solder in a can’s lid, they
can be molded into sticks and used again.

For melting the scraps and butts, the
“tin” lid of a coffee can can be used very
well, over the kitchen gas stove, a Bunsen
burner, or even an alcohol or gasoline flame.

For a casting mold, nothing could be
simpler than a heavy piece of cardboard,
such as used for packing boxes. A bend
down the center of the cardboard, forming
a V, will make a good casting trough. The
molten solder will not burn the cardboard
in the least when poured in the V trough.

Contributed by Raymond B. Wailes.

SMALL RF. TRANSFORMER

VERY small but efficient plug-in R.T%.
transformer can be made as shown,
using the hase of an old tube as both plug
and  primary coil form. UX-199 bases
were used, the slightly tapered sides “A”

ETITUITIITT AT

At the left is a diagram
showing how dry cells
can be “floated’”” on the
filament-supply line. This
will prolong the life of the
batteries; as they act
with the choke as a filtet
for the A.C. hum.

TRICKLE
CHARGER

o
RHEOSTAT

LTINS csari e ]
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being made parallel for easy winding. The
secondary was wound on 1% inch (out-
side diameter) tubing, which was a tight
fit at the bottom end of the tube base. The

Details for making a small
plug-in R.F. transformer.
F P LEAVE EARS %

WHEN TRIMMING

G B+

DRY CELL CASE.
BEND AS SHOWN

]"'ZL._'1 — :.' r—— -]
- L 3/
| SOLDCR I.' |
A ] I e
! e
' %
SUB-PANEL '

LENGTH VARIES WITH WIRE
SIZE AND TUNING CONDENSER
CAPACITY

filament and grid ends of secondary were
soldered to the filament wires of the base
and the “B-4” and plate of the primary
to the plate and grid of the base.

With such small coils, having a closely
confined field, it was found that a very
compact 5-tube portable set could be made
when the coils were shielded as shown.
The shields were made from the zinc cases
of old No. 6 dry cells, which have a
diameter of about 2¥5 inches. UX-199
tubes were used in the set, the antemna
coil being tuned by one variable condenser,
and the two R.F. stages by a two-gang
condenser.

—Contributed by H. IV. Holdsworth.

HEADBAND LEAD-IN

HE writer recently found that he
could not buy a lead-in strip in his
home town, so made one from the band of
a discarded headset. The insulation was
allowed to remain, and a Fahnestock clip

BT e ]5&,
¥ []
cLip BAND FROM HEADPHONES cLp

Construction of a simple lead-in from an old
headband.

soldered on each end. The band was just
flexible enough to go under the window,
and gave very good results. Two lead-ins
can be made from each headband.
—Contributed by Leslie Carpenter.

NEUTRALIZING MADE EASY

N the old home-built neutrodynes, it was

easy for the fan to neutralize the set, by
a simple method, which was to cover one
of the socket contacts with paper and ad-
just the neutralizing condenser until the
station disappeared.

However, with the new sockets and
tubes, the fan has another problem to
worry over. Of course, he can remove
one of the filament leads, but that isn't
so easy when he has built a shielded set.

A simple solution is found when a quill
toothpick is cut the right length for the

(Contunued on page 171)
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HIS Department is conducted for the benefit of our Radio Experimenters.
publish only such matter as is of sufficient interest to all
1. This Department cannot answer more than three questions for each correspondent. Y 2
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
3. Sketches, diagrams, etc., must be on separate sheets. ]
4, Our Editors will be glad to answer any letter, at the rate of 25¢. for each question.
lations, patent research, etc., a special charge will be made.

Conducted by Joseph Goldstein

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter,

This Department does not answer questions by mail free of charge. L
If, however, questions entail considerable research work, intricate calcu-
Before we answer such questions, correspondents will be informed as to the price charge,

CROSLEY POWER-SUPPLY UNIT

(Q. 2226) Mr. R. Delaney, Mt. Morris, Pa, asks:

Q. I have recently purchased the Crosley A.C.
supply unit for use with my model AC-7 receiver,
1 would like to know more about its operation; if
possible, please publish a circuit diagram of this
apparatus, .

A. The Crosley A.C. supply unit was designed
primarily for operation of Crosley models AC.7.
and AC-7C receivers. It delivers rectified “A”
current for five 199-type tubes connected in serics,
alternating cnrrent for the filament of a power
tube, and “B” eurrent for all tubes. DBecause the
“A’ voltage delivered by the unit is of the proper
value to operate five 199-type tubes, the filaments
of which are connected in series, the unit cannot
be used with ordinarv radio sets, which have the
tube filaments wired in parallel, unless these sets
are rewired.

Electrolytic Condenser

The Mershon type of filter condenser used in
this power unit has many advantages. not the least
important of which is that it is self—hen]ix}gv T!mt
is, if a high-voltage surge punctures the insulating
film, a new film is immediately built up. The prin-
ciple used in its construction makes it possible to
build a high-capacity condenser, which will stand
high voltage, in a minimum of space. Another im-
portant feature is the smoothing action of the con-
denser on the pulsating direct current furnished by
the rectifier, which it converts into a steady ilow
of direct current. L

These condensers are so constructed that it is
practically impossible for them to go wrong unless
handled roughly. The electrolyte cannot leak out.
and as said before, they are self-healing. If the
unit is allowed to get colder than a few degrees
Delow zero, there is danger that the electrolyte
will freeze. TFreezing and hreakagc.of the glass
jar are practically the only causes which will make
the condenser cease functioning. If either of these
trouhles is enconntered, the condenser should be
replaced by a new one obtained from the factory:
for the electrolyte is of such character that it can-
not he replaced conveniently in the field. .

When the supply unit is first put into operation
it usually requires from five minutes to a half-hour
for the condenser to hecome conditioned so that
it will function normallv. This condenser depends
for its action upon a thin film of insulating mate-
rial that is built upon the plates in a manner some-
what analogous to the nrocess of electrotyping.
When the units are assembled at the factorv, a film
is built up on the plates so that the condensers
operate normally when tested. If the unit stands
around for some time. however, as in shipment or
in slock, the film gradully wears away and a new
film must be built up.

To condition the condenser, it is merely neces
sary to connect the set to the unit in the usual wav
and operate the set until normal reception is oh-
tained. If the unit delivers the necessary “A”
current, immediately upon being placed in opera-
tion. it probably requires no conditioning. If the
set stands idle for a numher of weeks, conditioning.
as outlined above, is sometimes necessary.

Circuit Diagram

The circuit of the supply unit is shown in the
accompanying diagram. The A.C. supply line con-
nects to the primary of a transformer through
switch (1), and fuse (2). By changing the fuse
from one position to another in the clips, the trans-
former may be adapted for a high or low voltage
A.C. supply line within limits. roughly, from 100
up to 130 volts. In the positions shown in the
circuit diagram. only part of the transformer pri-
mary turns are being used. This is the proper
position for use with a low-voltage supply line,
and corresponds to the left-hand nosition of the
fuse in the clips as viewed from the control-knob
end of the unit.

The middle tap of the transformer secondarv is
the “A—B—"" lead to the set. A rheostat (3) is

connected in this circuit for use as a control of
“A” and *B” voltage.

The two ends of the transformer secondary are
connected to the terminals of the Raytheon rectifier
tube (4). The central electrode of the tube con-
nects to the “A+"" and “B+" leads; the lower volt-
age required for the ‘“A” supply being ohtained by
connecting the high resistance (5) in series with
the “A+4-" lead. The choke coils (6) and (7) and
the condensers (8) and (9) help to smooth out
the current so that the hum will be eliminated.
The leads {10) are from a special secondary which
supplies A.C. currvent for lighting the filament of
the power tube in the last audio stage of the set.

Eliminating Hum

A Toud A.C. hum may occur if any of the con-
nections to the Mershon condenser are making bad
contacts. If the set hums persistently, examine
these connections first.

A defective Raytheon tube may also cause A.C.
hum. To determine if this is the seat of trouble.
try another tube in the unit In some instances.
defective tubes have heen knewn to operate sat-
isfactorily at first, the unit later failing to de-
liver proper “A” current. The “A” current will
fall off to as little as 20 to 35 milliamperes, despite
all adjustments, and the set will operate with con-
siderable hum. These symptoms indicate a defec-
tive tube in which the elements are ton close to
each other; so that arcing, and eventually short-
circuiting takes place within the tube. Such tubes
should be replaced.

If the unit fails to deliver current, the entire
circuit should be tested with a circuit tester to
he sure that there are no open circuits in the trans-
formers or short circuits in the wiring,

UNDERGROUND ANTENNAS
(Q. 2227) Col. L. L. Rice, Mayland, Tenn., asks:

Q. I have heen doing some extensive experi-
menting with various types of underground acrials
to determine whether static can be positively elim-
inated by underground means without excessive
sacrifice of signal strength. T am in a position
to make a very thorough test; but, before I attempt
any further work. I would like to know whether
the following methods would be of any advantage?

TFirst, four coils of rubber-covered wire. each
a])o_ut 60 fect in length, are to be wound ahout a
cylinder of wood some four inches in diameter; the
four separate wires at the top of each cylinder he-
ing soldered to the lead-in wire. This lead-in wire
1s to Dbe shielded from a point one foot under
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ground to receiving set by a lead tube in order to
be relatively impervious to atmospherics. The four
cylinders are to be buried from three to five feet
under porous soil and ahout two feet apart. As I
am not a mathematical expert, I am not certain
as to the capacitative effect of these four buried
coils, DPlease do not hesitate to check me up if I
am running into a scientific absurdity.

. Second, a rubber-covered wire is to be dropped
into a well about seventy-five feet deep, the lower
er.d of wire being sealed to be impervious to water;
said wire continuing to a point about four feet
from surface, where it will be led sidewise under
ground to a point beneath my rcceiving set—on the
first Hoor—and bhefore it leaves the ground to be
lead-sheathed, to be relatively free from picking up
atmospheric static. That the receiver itself may
have no pick-up static effect, I propose to shield it
by placing it on a metal sheet and then to cover
it by a box-like metal container. Is there anvthing
else you can suggest that mav lelp me prove
whether static is climinable? If so, I shall be
greatly obliged.

From Dr. Rogers

A. We are indebted to Dr. J. H. Rogers for
the following reply to the above inquiry:

“I do not see that the four coils you suggest
wonld be as efficient as one of a larger size.

“By the use of underground and underwater an-
tennas, static is reduced, and this is the most
effective means yet found. I believe it only a
(uestion of time hefore someone, possibly yourself,
will devise some form of earth antenna that will
further reduce or eliminate atmospheric disturb-
ances.

“Best results with any form of these collectors
are only attained when buried deep, at least to
‘depth of water earth.’

“As to your proposed tests in a fifty-foot well.
I would suggest that as it is well known that in-
tensity of signals remains almost constant even
when antennas are located far heneath the surface
of the earth, and conversely, ‘atmospheric static’
decreases rapidly: if vou could devise some form
of antenna which would take advantage of these
characteristics, static would he greatly reduced.
Shielding the receiver as you suggest, and certain
portions of the leads, might solve the problem.”

HIGH-VOLTAGE POWER SUPPLY
{Q. 2228) Mr. Edward Mattis, Glen Cove, L. T.,
asks:
Q. I intend to construct a power unit to deliver
about 400 volts D.C., but I desire to employ two

—o8+135
B+90
B+ DET,

5mf. ® f

700 OHMS

1'mf.

\
SWITCH

ealiald

500 OHMS

Q2226

Schematic diagram of the Crosley A.C. Power Unit, which operates on houselighting current and

supplies both “A’” and *“B” current. It can

be used with any receiver which utilizes 199-type

tubes with the filaments wired in series.
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R‘E' Circuit diagram of a high-
voltage ““B’’ power supply
4 unit, employing two trans-
3 formers and the two Ray-
4 theon tubes in series, thus
giving an output of up to
425 volts. Constants for
parts employed are given
in the accompanying text.
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RAYTHEON TUBE

rectifier tubes of the gaseous or Raytheon type.
since a single tube of this type will not furnish
more than 250 volts. Kindly publish a circuit dia-
gram and any other information which will enable
me to construct this unit.

A. With the trend decidedly toward higher op-
erating voltages, especially in connection with the
UX-210 or CX-310 type of super-power amplifier
tube, there is often a desire for doubling the
voltage of the usual Raytheon power unit. Re-
quiring no filament current, highly economical in
operation, and most rugged in everyday practice,
the gaseous rectifier has proved a favorite in ‘‘B”
power units, even though it has been limited to
use with power tubes of the 171 type or smaller.
Hence the following suggestion, which enables the
radioc enthusiast to employ the Raytheon type of
tube for the highest operating voltage found in
present day reception.

Two standard Raytheons may be connected in
series to furnish plate voltages up to 435 volts
D.C. at 20 milliamperes, when using the type B,
and at 35 milliamperes, when using the type BH.

Standard transformers and choke coils_are em-
ployed, the same as found in_the usual “B” power
unit employing a single tube. When different makes
of transformers and choke coils are used in this
arrangement, there will be variations in the output
voltages and in the milliampere loads for each type
of tube.

High-Voltage Condensers

The condensers are of the same values as in the
standard Raytheon circuit, namely, Cl1 and_ C2,
2.mf.; C3, 8mf.; C4, C6 and C7, 0.I-mf. How-
ever, the condensers should be designed for a
working voltage of 750. The necessity of having
condensers designed and built for this working volt-
age is to take care of the high voltage which would
be delivered if there were no load on the radio
power unit; i. e., when the filament of the UX-210
power tube is not lighted. In fact, care should be
exercised that the filament of the power tube is
always turned on while the ‘“B” power is turned on.
If the “B”-power and filament circuits are under
one control, this is automatically arranged for;
otherwise, peak voltages, even as high as 800 volts,
may be encountered, severely straining the filter
condensers, when the radio power unit is working
on no load.

The filament of the UX-210 may be operated
either from a storage battery or from raw alternat-
ing current supplied by a separate transformer
capable of delivering a current of at least 1.25
amperes at 7.5 volts.

Q. 2228

“C” Voltage Supply

While the ‘“C” or grid-bias voltage can be. ob-
tained for the power tube by means of a suitable
resistance drop, it is advisable to employ a tapped
“B” battery with from 28 to 35 volts in the grid
circuit. This is a simpler arrangement and, since
there is virtually no drain on the battery, it should
last for a year or more.

Various voltage taps may be obtained by the
use of suitable resistance units and by-pass con-
densers. Thus the full voltage is delivered to the
power tube, or approximately 425 volts. If the
“B’ or plate supply is to be furnished to the usual
four or five - tube receiver, employing 201A - type
tubes, a variable resistor should be used for RI,
allowing a range of from 0 to about 20,000 ohms;
and fixed resistors of 10,000 ohms each for R2 and
R3, and 18,000 ohms for R4, with by-pass con-
densers of I-mf. in each case, as indicated.

Remarkable volume, together with extreme depth
and utmost realisin, may be obtained through the
use of the UX-210 tube, operating with this double
Raytheon arrangement. Furthermore, there will
be a complete absence of hum. There is ample
voltage available for operating a high-power resist-
ance-coupled amplifier at its maximum efficiency,
with the UX-210 power tube in the fina] stage.

NEW A.C. TUBES

(Q. 2229) Mr. L. Jackman, Little Falls, Minn.,
asks:

Q. Please publish information on the new UX-
226 and UY-227 tubes; also on the rectifier tubes,
UX-280 and UX-281,

A. UX-226 is a 1%-volt A.C. filament type,
drawing a current of 1.05 amperes and intended
for radio-frequency and audio-frequency amplifica-
tion in circuits especially designed for its use. The
filament is energized from an A.C. lighting source
through a suitable step-down transformer. The
operating characteristics of the UX-226, other than
the method of energizing the filament, are generally
similar to those of the standard 201A. UX-226 is
not recommended as a detector.

UY-227 is an A.C. heater type, in which the
electron-emitting element (cathode) is made active
through an independent internal-heating element
requiring 1.75 amperes at 2% volts, A.C. It is
primarily intended as a detector tube in receiving
sets where the radio-frequency and audio-frequency
stages employ the UX-226 tube; although it mav he
emploved for radio-frequency and audio-frequency
amplification as well. It employs a special five-
prong base.

These new tubes will be welcomed by experiment-
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ers, and it is likely that newly designed sets will
employ UX-226 in all RF. sockets and in the first
AF. stage, UY-227 in the detector stage and a
power tube in the last audio stage—ie., UX-112,
UX-171 or UX-210. The requisite low-voltage sup-
ply for the filament may be obtained from an in-
dependent step-down transformer or from additional
low-voltage windings on the usual “B” or plate-
supply transformer.

New Rectifying Tubes

UX-280 is a full-wave rectifier designed for
ectifying apparatus and circuits requiring a greater
D.C. output than that afforded by the standard half-
wave rectifier. It will deliver up to 300 volts at
125 milliamperes. The increased output of this
tube will, however, be secured only in circuits
especially designed for it.

UX-281 is a half-wave rectifier similar to the
present 216-B tube, although of increased physical
dimensions, It will furnish an output of up to
500 volts at a current of 110 milliamperes.

Both of the new rectifiers are of the hot-cathode
type, equipped with a new ribbon, oxide-coated
filament which insures great ruggedness. The com-
bination of these new tubes in a radio receiver
especially designed to accommodate them, provides
complete A.C. socket operation, eliminating bat-
teries or liquid-containing devices. The requisite
voltage for operation of the filament circuits of the
various tubes can be secured by equipping the
power transformer, which usually provides the “B”
current, with special low-voltage windings and suit-
able taps.

IMPROVED AMBASSADOR FOUR-TUBE
SET

(Q. 2230) Mr. D, Nelson, Paterson, N. J., asks:

Q. Kindly furnish me with a schematic diagram
and constructional data on the revised Ambassador
4-tuhe set. This set emiploys one stage of radio
frequency, detector, and two stages of audio fre-
quency with an output filter.

A. We give here the schematic diagram of this
popular circuit, which is simiple and economical of
construction, hesides possessing a great deal of
selectivity and good receiving range. This receiver
was recently described in the New York Telegram
by Jack Grand. This compact set can be easily
assemibled on a 7x21-inch panel, and features a
double-primary antenna coil, a double-primary 3-
circuit tuner, and a new method of neutralization.
By means of a single-pole double-throw switch. the
primaries of the antenna coil can be changed to
vary the degree of selectivity.

The 3-circuit tuner also employs the double pri-
mary in a similar manner by locating the exact
electrical center of the primary to be used in neu-
tralizing. Both the antenna and the 3-circuit-tuner
secondaries may be tumned by .0005-mf. condensers
of standard make. There is no need of a neutraliz-
ing condenser in this circuit, as the center tap on
the primary inductance makes the latter act as two
arms of a Wheatstone Bridge, while the two other
arms are the grid-plate capacity and the grid fila-
ment capacity. The .01-mf. fixed condenser is used
to keep the “B” battery voltage off the grid of the
tube. This method is preferable to a variahle neu-
tralizing condenser, as it eliminates an additional
control, simplifying the operation of the set.

This receiver employs only four tubes, but the
results obtained compare very favorably with _any
number of six-tube sets now on the market. It is
built for power, the circuit consisting of a stage
of balanced tuned radio frequency. a regenerative
detector and two stages of transformer-coupled au-

(Continued on page 179)

ROTOR+ GRID LEAK AUDIO TRANSFORMERS 2 mf.
0005 mf. 2 MEG / \ CONDENSER:
ANTg  VARIABLE COND. / | ST \ 2 ND N
\ RE DET p| # G AUDIO P X\ G AUDIO
| 17y
ANTENNA LL | -
SWITCH 001 ‘ JACK
mf.
B+ F B+ F
~ 1AMP =
/ I - -~ K[,\ 4 -
ANTENNA
" coi oimf. l f ﬁ\ E\\ //E ( | \\
FIXED COND. ( C I \ OUTPUT
SND: AUTOMATIC CHOKE
FILAMENT SWITCH — FILAMENT
AND RHEOSTAT f CONTROLS
= : o o
c+ A- At B~ B+45Y,  Bt6e7V.  C-4V. c- B+90V. B35V,

Above is the circuit diagram of the Ambassador four-tube set, a very efficient
and sensitive receiver, employing one stage of tuned radio-frequency with a

Q.2230
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regenerative detector, and two stages of transformer-coupled audio-frequency.
An output filter is used to protect the loud speaker.
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- WHOLESALE PRICES -~

- for Dealers, Community Set Builders, General Repairmen and ageﬁts

WE have just issued a new catalog with net prices to the radio trade. This purposes. We are ready now to appeint several thousand additional radie dealers
company is Radio's oldest radio parts mail order house, and the new confi. and radio agents all over the country, so if you are contemplating geing intc the
dential discounts on standard Radio Merchandise are given only for resale radio business, be sure to get in touch with us at once.

IN SENDING IN YOUR COMMUNICATION TO US, BE SURE TO USE YOUR LETTERHEAD.

In case you arc not entitled to wholesale prices, address your request for our No. 7 Catalog to our Retail Department, and note that our retail prices are consid-
erably less than current radio prices and less than those of most radio mail order supply houses.

—and don’t forget, on
practically all retail
orders — we pay all
tranportation!

from Radio’s Oldest
Mail Order House

E are the oldest established, exclusive radio mail order

house in the country. Qur motto is “Quick Shipment.”
All orders are shipped within 24 hours. Quick, prompt, cour-
teous service. We carry a larger variety of radio parts and
findings than any other radio house in the country. 9

“RASCO HAS IT”

If you are in need of certain small radio parts that other radio and
majl order heouses do not bother to carry, get the Rasco parts catalog
and you will find them there, anything from a screw to copper ribbon and
telephone diaphragms, as well as thousands of other small radio findings.
Just to mention a fow:

Lugs, nuts, dials, vernier dials, jacks, plugs. every kind of knod, eords,
panels, serews, sliders, washers, selenium. tinfeil, switehes, erystals, cap
nuts, Litz wire. cord tips, brass rods, resistances, name plates, spring
binding posts, switeh parts, metal ribbon, carbon balls, binding posts,
all types, switeh points, switch levers, lock washers, earbon grains, ground
clamps, metal pointers, insulated tubing, low melting metal, antenna con- |@
nectors, bus bar wire, as well as theusands of other articles.

We carry the Largest Variety of Small Radio Parts in the World.
BUT We also carry ALL standard radio merchandise,

o '\ AR
¥ ! 2
ANYTHING IN RADIO

RADIO SPECIALTS co. 32&525*.:”2%@”:3,;

i
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[MAKES BETTER RAD10

" \\/
S

)

Best outdoor aintenina you can
buy. Seven strands of enamel-
ed copper wire. Presents max-
imum surface for reception,
resists corrosion; this greatly
improves the signal. Outside
diameters equal to sizes 14and
16. (We also offer solid and
stranded bare, and stranded
tinned antenna.)

Seven Stran
of enameled
Copper Wire

Loop Antenna Wire
Sixty strands of No. 38 bare copper
wire for flexibility, 5 strands of No.
36 phosphor bronze to prevent
stretching. Green or brown silk
covering; best loop wire possible to
make.

Battery Cable

A rayon-covered eable of
5,6,7, 8 or9 vari-colored. | [BAME]
Flexible Celatsite wires | RH
for connecting
batteries' or »
eliminator to
set. Plainly
tabbed; ecasy to connect. Gives set
an orderly appearance.

Celatsite Wire

Tinned copper bus bar hook-
up wire with non-inflam-
mable Celatsite insulation, in
9 beautiful colors. Strips
easily, solders readily, won’t
crack at bends. Sizes 14, 16,
18, 19; 30 inch lengths.

Flexible Celatsite

for sub-panel wiring
A cable of fine, tinned =
copper wires with non-
inflammable Celatsitein-
sulation. ldeal for
sub-panel or
point - to - point
wiring.  Strips
easily, soldersreadily. Nine beauti-
ful colors; sold only in 25 ft. coils,
in cartons colored to match contents.

Spaghetti Tubing
Oil, moisture, acid proof; highly
dielectric — used by leading engi-
neers. Nine eolors, for wire sizes 12
to 18; 30 inch lengths. (We also
make tinned bus bar, round and
square, in 2 and 24 ft. lengths.)

Send for folder .
THE ACME WIRE CO., Dept. D
New Haven, Conn.

TN

Storage-“°B”’-Battery
Trickie Charger

(Continued from page 153)
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The diagrams include both the “A” and
the “B” trickle-charger arrangements. \When
one has not a milliammeter, the charging
rate is controlled by adjusting the filament
so that there is very little, if any, purplish
glow about the plate of the tube. Also, care
should be taken that the polarities of charger
and battery are properly observed. The
plate and grid of the rectifying tube are
connected to the negative lead of the storage
“B” battery.

GRID-BIAS CONNECTIONS

Sixty-watt lamps are shown in series with
the “B--" and "C —" leads connecting to
the receiver, to avoid disastrous short cir-
cuits. The lamp regulates the maximum
amount of current flow possible.

In Fig. 2 is incorporated a wiring arrange-
ment which provides for “C” battery con-
nections, in the event that they should be
desired. 'As many “C” battery taps may be
arranged as desired; the arrangement being
made by adjusting the “B—" connection to
the receiver for the largest “C"” battery re-
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quirement; any other “C” battery require-
ments, smaller than this, are measured from
the “B” connection to the receiver, as indi-
cated in the diagram. This does not in any
way complicate the wiring for the charger.

A fixed condenser of standard make, of at
least 1-mf. capacity, should be shunted across
the entire “B” battery, cither at the battery
or, preferably, at the receiver.

When the receiving set is in operation,
neither the “A” nor “B” trickle charger is
in operation, leaving no opportunity for in-
troduction of the undesirable A.C. hum. It
is possible, however, if desired, to leave the
“B” battery charger going while the receiv-
ing set is operating : a very slight hum, how-
ever, is cvident when no signal is coming
through.

To sidetrack possible disappointments, the
use of spring clips for the permanent con-
nections to the batteries is to be avoided; as
they cause noisy reception, due to corrosion.
All connections should be made by soldering
directly to the “B” battery or other appar-
atus, whatever it may be; excepting, of
course, the A.C. supply, where standard
plugs are used. Stranded flexible rubber-
covered wire is preferable for making the
connections.

When the charging rates have been ad-
justed to the requirements of the receiver,
the only attention necessary will be the ad-
dition of water to the batteries.

SR iR

SYMBOL [Quw ¥ NAME OF PART REMARKS i MANUFACTURER &
c |1 [ tricvle charger | —a [T 13,31,12,13,24,15 ==
T L Power Transformer PA' _used with_"E"_so_c_ket \_Angt s 2 _'176‘17‘15‘]9‘20
filament winding 1f rectifier with ]
B | filament 1g used. =" e _
8. 1 Relay Switch Autczatic type 3 [21,22,23,24 :
R 1 Rectifier Tube either 1/2-wave filament type | 4 2,25,26,28 —
R |1 | Rectifier Tube or Full-wave filerentless type | 5 |1,27 .
H 1 _Rheostat 10 ohra, used only with filazent rectl- | 10 |9,20 22,23,30,34,35
| f1er tube i
1 Socket Double unit {or stardard lacp rluss 6 |31 - N
|1 [ widliemmater 0-100 milliaxpers range 7 116,23,32,33
VR "1 | Variable Resistor Universel "2n typs (or 25,0°0-chn ax, Y | 8 [34,35,36
"1 | Tube Socket. 9 |2,6,20,29,30,37
4 Larp Sockots - 6 |31
4 Lamps _— B watts, 110-volt

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

- ) Genered Flectric Co. (Tunger) 2 Silver-Marshall, Inc. 3 Acme Elsctric & Mfr, Co,

4 Western Electric Coo 5 Raytheon Mfg. Co. _6 Berjamin Electric Co,
7 Weston Electrical Instrument Corp. 8 American Mechanical Las.(Clarostat) —9 General Radio Co,

10 Orsy & Danlslson Cos (Remler) |1 Westinghouse Elsce & ¥ig. Co.(Pectox!2 Fansteel Prcducts Co.(Balkite)
3 Kode) Radio Corpa 14 Charles Freshran Co. 15 Valley Electric Co I
16 Dongan Electric ¥fg. Co. 17 Americsn Trans, Coe (Azertran) |8 Thordarson Electric Mfg, Co.

19 Jefferscn Electric fge Co. 20 Pacent Flectric Co, _ 21 Le Se Brach Mig. Co.

22 Yaxley MfZ, Co. 23 Sterling Mfg. Coe 24 _Nayolian Radio Corp,

25 Eq T, Cunninghem, Inc,
28 Amrad Corporation

26 Radio Corporation o American
29 Air Gap Products, Ince

27 Qo Re S._ Tude Co.
30 Klosner Radio Cerp,

31 Pryant Flactric Coe.

32 Jowell Electric Inatrument Co.

33 Burton & Rogers Co. (HAoyt)

34 Al1en Bradley Co,

35 Central Radic Lab.

36 _Carter Radio Co.

37 Alden Mfg, Coy 38

39

40 41

erm copysighy, 1927, Es. Pub. Con

e e A A R R R R R R

A SUBSTITUTE FOR THE
VOLTAGE-REGULATOR TUBE

HE necessity of some -form of line-volt-
age control is now fully appreciated in
radio power units. Especially is this need
apparent with the better types of radio re-
ceivers, in which the various tubes may be
carcfully adjusted and biased for certain
plate voltages which are in turn dependent
on a definite line voltage. The voltage regu-
lator or glow tube, with its automatic regu-
lation of voltage within narrow limits, pre-
sents one solution. This device is bheing ap-
plicd to factory-built, home-made, and exist-
ing radio power units for controlling the
plate voltages of the receiver and first ampli-
fier tube, but not the higher voltage for the
power tube.
A simpler solution, and one which is rap-
idly gaining in popularity, is the use of a
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& THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKBRS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

1f you ute allernate parls instend of those listed in the first column of manufacturers, be careful to allow for any possible difference in size from those
’ : originally used in laying out and drilling the panel and sub-base.

42

Il

suitable variable resistance inserted in the
primary or input circuit of the transformer,
as a means of compensating for line-voltage
increase or decrease. Indeed, this methaodl,
while it is not automatic as in the case of
the glow tube, has a decided advantage in
that, by controlling the input or line voltage,
it also adjusts the various voltage taps, in-
cluding the power amplifier, to the desired
degree, in a single operation.

A heavy-dutv variable high resistor, with
a 25-watt rating and a resistance range of
from 25 to 500 ohms, is required for this
service. In the case of “A-B-C” radio
power units, requiring a still greater input,
larger variable resistors of the same com-
pression type are available.

The adjustment of the line voltage may be
determined by a high-resistance voltmeter
across any voltage tap, or by loud-speaker
results.
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CHEMICAL INSTITUTE OF NEW YORK

16 East 30th Street, New York City.

Gentlemen: I must tell you the success I have had since taking your chemistry course. My
salary has been increased several times, and different industrial plants are coming to me for a little
advice on different things, netting me a fair side income.

I am only sorry that I did not make My whole life study of the wonderful science.
(signed) M. E. I'an Sickle.

Mountoursville. Pa.

" CHEMISTRY

NOW
is the Time to Study
Chemistry

Not only are there boundless op-
portunities for amassing wealth in
Chemistry. but the bprofession af-
fords congenial employment at good
salaries to hundreds of thousands
who wmerely follow out its present
applications, These applications are
innumerable, touching intimately
every business and every product in
the world. The work of the chemist
can hardly be called work at ail
1t is the keenest and most enjoyable
kind of pleasure. The days in
chemica! laboratory are fllled with
thrilling and delightful experimen-
tation, with the alluring prospect
of a discovery that may spell For
tune always at hand to spur your
enthusiasm,

Easy Monthly Payments

You don’t have to have even the
small price of the course to start.
You can pay for it in small month-
Iy amounts—s0 small that you won’t
feel them. The cost of our course
is very low, and includes everything,
even the chemistry outfit—there are
no extras to buy with our course.
Qur plan of monthlty Dpayments
places a chemical education within
the reach of everyone, Write us
and_let us explain our plan in full
—pgive us the opportunity of show-
ing you how you can qualify for a
highly trained technical position
without even giving up your Dres-
ent employment.

modern world. There is mystery, romance and
fortune awaiting the man in the laboratory.

Millions have been made by the discoverers of the chem-
ical formula of dynamite, bakelite and many other world
known chemical products.

Opportunities in the chemical profession abound on
every hand—and as modern business and competition
progresses the chemist will play an important part.

Profit by the experience of Mr. Van Sickle and many
others, resolve to study chemistry NOW.,

YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires elaborate
specialized training. Formerly it was necessary to attend a
university for several years to acquire that training, but
thanks to our highly perfected and thorough system of
instruction, you can now stay at home, keep your position,
and let us educate you in Chemistry during your spare
time. Even with only common schooling you can take
our course and equip yourself for immediate practical
work in a chemical laboratory. Dr. Sloane gives every
one of his students the same careful, personal super-
vision that made him celebrated throughout his long
career as a college professor. Your instruec-

CHEMISTRY has no equal as a profession in the

EXPERIMENTAL EQUIPMENT
EVERY STUDEN

We give to every student without additional charge this
chemical equipment, Including forty-nine pieces of labora-
tory apparatus and supplies, and forty different chemicals
and reagents, These comprise the aDparatus and chemicals
used for the experimental work of the course. The fitted
heary wooden hox serves not only as a case for the outfit
but also as a useful laboratory¥ accessory for performing

countless experiments

tion from the very beginning is made inter-
esting and practical, and we supply you with
apparatus and chemicals for performing the
fascinating analyses and experimental work
that plays such a large part in our method
of teaching, and you are awarded the Insti-
tute’s official diploma after you have satis-
factorily completed the course.

Chemical

New York, N. Y.
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T. O'CONOR SLOANE,
A.B., A M, LL.D,, Ph.D.

Noted Instructor, Lecturer and Au-
thor. Formerly Treasurer Ameri-
can Chemical Society and a prac-
tical chemist with many well known
achievements to his ecredit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
years engaged in
chemistry work.

commercial

Special 30 Day Offer

Besides furnishing the student with
his Experimentai Equipment. we are
making an additionai special offer
for a short while only. You owe it
to yourself to find out about it,
Write today for full infermation and
free book ‘‘Oppertunities for Chem-
ists.”” Send the coupon right now
while it is fresh in your mind. Or
just write your name and address on
a postal and mall it to us. But
whatever you do. act today before
this offer s withdrawn.

DON'T WAIT—MAIL COUPDN
NOW!

% CHEMICAL INSTITUTE OF NEW YORK

. :Home Extension, Diivsion 8
nstitute & 16-R—East 30" Strect, New York City.
: Please send me at once, without any obligation on my part, your fcee
f Book “"Onportunities for Chemists.”” and full particulars about the Ex
o 8 perimental Equibment given to every student. Also pDlease tell me about
= Yyour plan of payment and your special 30 day offer,
FURNISHED TD N Y k
£ ew York 'oom o
Home Extension ¥
Diivsien 8 :ADDRESS 00BG0000000000000
16-R- East 30th St. !
CITY . xy .
I R.N. Auvg., °27.
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UNIPAC

for Power

Silver-Marshall laboratories

The

now offer a series of power packs abso-

lutely without comparison. Type 660-
W Unipac, a push-pull amplifier using
two UX-210 tubes, will deliver from
100 to 300 times more power than a
201-A tube, or from 4 to 17 times more
power than average 210 power packs.
Type 660 Unipac, with two 171 tubes
will deliver equal or greater power
than average 210 packs at far lower
cost!

There is a Unipac for every need,
from the most powerful receiving am-
plifier ever developed down to a low
power 171 power pack. There are
models for phonograph amplification,
turning any old phonograph in a new
electric type actually superior to com-
mercial models costing from five hun-
dred to several thousand dollars. And
every Unipac, operating entirely from
the light socket, supplies receiver “B”
voltage as well.

112 K. C. LONG WAVE TIME
AMPLIFIER

Type 440 Jewelers Time Amplifier,
accurately tuned and measured to ex-
actly 112 K. C., 2,677 meters (NAA’s
exact time signal wave) makes avail-
able a three-stage R.F. amplifier and
detector that is a laboratory product.
It simplifies receiver construction,
and eliminates all guess work in trans-
former matching. Price, completely
shielded, $35.00.

A. C. TUBE TRANSFORMER

S-M offers a new filament trans-
former No. 325 for operation of new
UXx-226, UY-227, CX-326, CX-327 and
all other A.C. tubes. Type 330 power
transformer, with 600-volt secondary,
is ideal for new UX-281 or CX-381
rectifiers, while type 329 transformer
is suited to new UX-280 or CX-380
rectifiers.

SILVER-MARSHALL, Inc.
848 West Jackson Blvd., Chicago, Il

Send all data on
New Unipacs, Long Wave Time Amplifier, New
A.C. Tube Transformers.
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Hearing Short Waves with a Broadcast Set

(Continued from page 148)

coupling coil as shown in the accompanying
drawing, and connect it to the output wires
of the converter unit. This coil. with the
condenser across it, tunes to about 500 meters ;
so adjust the receiver to this wavelength.
If there is a broadcast station operating on
this wave, add a few turns of wire to the
coil and tune the set a little higher. Then
simply hang the coupling coil in the loop

liammeter in one of the leads between the
short-wave unit and the coupling coil. With
the oscillator tube V2 out, the meter should
read about 0.2 milliamperes; when it is in-
serted in its socket the reading should in-
crease to about 0.5 milliamperes.

I have obtained the best results by using
201 A-type tubes; as the smaller tubes do not
oscillate so readily at short-wave lengths.

and turn on the apparatus. Wiring will be found very easy. Wires
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Specifications for the shield which is used in the short-wave unit.

Additional information may be

had from the illustration on page 146.

If no response whatever can be obtained
from the combination, the trouble is, most
likely, in the adjustment of the broadcast
receiver ; the latter must be tuned to exactly
the natural frequency of the circuit compris-
ing the coupling coil and its associated fixed
condenser. The correct setting can be found
with a little experimenting, and should be
noted carefully for future use.

It is of great help to connect a D.C. mil-

A A A

eI

)
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Specifications for the grid, oscillator and R.F. choke coils, with their respective sockets.
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which must go through the center shield are
insulated with varnished cambric and passed
through small holes in the copper. The
“F—" terminals of the tube sockets are sol-
dered to the shielding, which is used as the
“A” battery connection.

If C.W. telegraph signals are to be re-
ceived, either make the broadcast receiver
oscillate or introduce a little voltage from an
oscillator, tuned to nearly the same fre-
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quency as the receiver, to form a beat note.

When finished the unit should be protected
with a neat wooden or metal cabinet.

Several of the large broadcasting stations,
such as WGY, KDKA, WLW and WRNY,
send out almost their entire programs on
short wavelengths. The above stations, when
transmitting, can be received on the Pacific
Coast every afternoon and evening.

Only those manufac- *
turers whose power-
units have been fully
tested and approved
by the Raytheon re-
search laboratories
are entitled to use
Raytheon rectifiersor
this symbol in con-
nection with their
products.

The Stroboscooe'

H (Continued from page 130)

LI

and produce a complete cycle of increase
and decrease of the triangles’ dimensions,
in one second. This may be compared to
the “beat note” produced in the Strobodyne
by the incoming and local frequencies. In
the instrument just described the amount
of light seen through the triangles varics
according to the position of the discs. In
the Strobodyne circuit the same thing hap-
pens, as shown by Fig. 4 The two fre-
quencies arc not in step and, at each cycle
one gains a little over the other, until they
become in step; then, since one is a little
faster than the other, they gradually become
out of step again. The shaded spaces show
the intervals when the cnergy of one is added
to the other and the arcas shaded show the
resulting energy obtained during one beat
note.  As may he seen, it is similar to the
picture registered on  the motion-picture
film. The lower parts of the cycles, shown
in dotted lines, do not add to each other,
because, during each hali-cycle of the oscil-
fator tube when the grid is positive, it does
not amplify the incoming signal: thus pro-
ducing a one-sided amplification cquivalent
to a complete detecting action.  This is sim-
ilar to what happens in the optical instru-
ment described above, during the time when
the two triangles in the revolving discs

:tlil;lt;e'not in front of the light at the same E ﬁ ?hen YOU Oﬁer //

. ANewDouble- Your Opinion on
- Impedance Amplifier

L (‘Cnnlinm'f{‘ from paye 143) Light L SOCket POW@T “U]m.its

" TR T

“Harmonic distortion is a two-dimensional
proposition; i.e., the frequency characteris-
tic affects it and also the amplitude charac-

Amateurs are often called upon to act as **purchasing directors®
for neighbors whose knowledge of radio goes no deeper than their
teristic affects it. \We can see from the | tuning dials. é\nd now wu.h”hght-?(xk“ power growing more
theoretical discussion that the problem is a pglwulnr every day you can well expect a request for intelligent ad-
complicated and clusive one but there are vice on what and what not to invest in.

certain laboratory means available which are
a great help in determining the amplitude

There are many good radio power-units on the market, but, since

characteristic, and detecting the production the performance of all of them depends upon the rectifving element,
of harmonics not present in the wave ap- isn’t it showing good judgment to advise 2 Raytheon-equipped
plied to the apparatus. Microammeters in unit? No liquidgs, no chemicals, no fragile filaments to hamficap
the grl(l. circutts of the tubes sho_\\' how reliable, noiseless radio power.

much grid current can be drawn hefore the

harmonics (lo:\'clpp; you can actually hear Your opinion is backed l»y a staff of cnginccrs who make it their
them commence in a loud speaker if a near- business to see thateveryRaytheon-equipped power-unit will prove

Iy pure wave is introduced and its ampli-
tude gradually increased. It is hased on all
of these considerations, hoth practical and .

theoretical, that the claim of about four “ Raytheon B is the original gase- Raytheon BH is designed for o

1 ) L : . is d . y
times the power cutput is made for double 2‘,‘3'}2‘;“&”;&‘3,,“,,;"?3{’ iff;ﬁ’;ﬂ, *;:f;é’td‘;‘,f,’i:‘e‘ﬁp"s‘fj’;;’,‘.’;‘ii‘f{ l,l_-%},;:: '-c"\\!

satisfactory to the final purchaser.

tmpedance, this being equivalent to double ;erviccf. guqranteedhfor 19‘(,)‘(1) plete A.C. power for series- | I

the grid swing on the last tube ours of service over the peri connected tubes and power U
- ! 3 D of one year. amplifiers. G teed for 1 —
We might cadd that grid currents are . hours over on:;:: ced for 1000 ¢

no longer a thing to be watched and elimin- Raltms: 60 m. a. output at 150 .

ated; but they can be put to use, the same voles: ?:l:'s"g: R SCEC S U i

as we pnt audio-frequency regeneration to

work on the phase angles to help the rising | RAYTHEON MANUFACTURING CO., Kendall Square Bldg., Cambridge, Mass.

characteristic. The way that grid currents |
are useful is in automatically and “smooth-

S =
Iy" reducing the phase-angle of the grid in- - -
ductance circuit; so that extra large swings -
of the grid, which are at or near the reson- '-
-
[

ant frequency, will not carry the amplitude | N
beyond the “straight” portion of the grid- 7S Ry,
< THE HEART OF RELIABLE RADIO POWER A&

potential-plate-current curve.”
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Jownsend
'B’Socket Power
Best inWorld!”

Says A. W. GALE
of Gloversville, N. Y,

Below is a re-
production of
Mr. Gale’s let-
ter of May 8th,
1927,

48 W, Fulton St.,
Gloversville, N. Y.

“Received the Townsend all O. K, Itis
the best in the World and thal is Saying Some.

1 have a Radiola 4 tube, Get more
stations than ever before. Some of them
are CECF, CKNC, WGY, KDKA, WGZ,
WIP, WW]J, KTHS, KOP, KOA, W'HAS,
WTAM and KSD—besides 4 in Chicago.
all in the East and then some.”

A. W, Gale.

Replaces ‘B’ Batteries

The letter above speaks for itself—proves be-
vond doubt that the Townsend ‘B’ Socket
Power is the most remarkable value in Radio
today. Sam Fry of 1415 Holmes St.,
Kansas City, Mo., writes: ‘‘Eliminator works
fine. Showed it to a friend and he wants one
also. I will'say it sure beats batteries. 1 get
stations I never got before on a 6 tube set.’
Charles Ellis, 88 Jones Ave., Columbus, Ohio,
says, * Your Eliminator is working fine. Have
had station WJAX and others over 1,000 miles
distant. Picked up 22 different stations one
evening and around 30 another time. My
neighbor has a $27.50 Eliminator and I don't
see that it works any better than yours.”

Delivers up to 100 volts on any set, on D. C.
or A, C.—any cycle. Full tone, clarity and
volume.

Tested and approved by America’s
leading Radio authorities—Radio
News and Popular Radio Laboratories

ORDER TODAY!

Simply fill out the coupon and slip it into an
envelope with only $1.00 and mail at once.
Vour Townsend **B** Socket Power Unit will be
sent promptly. Deposit only $5.85 plus post-
age with the postman. Try out for 10 days—
then if not delighted with improvement in
reception, return it to us and purchase price
will be refunded.

TOWNSEND LABORATORIES
713 Townsend St.,Dept 25 Chicago,lll.
Attach Only $1.00

to this Coupon!
SEND TODAY

|

%3l  TOWNSEND
%)»” LABORATORIES

713 Townsend St.
Dept. 25 Chicago,fll.

Gentlemen: Attached find $1.00. Kindly send
at once Townsend ‘B’ Socket Power Unit,
C. 0. D., for $5.85, plus postage, on guaranteed
10-day free trial.

'€

Name,

Address.

:
E
:
E

State.

City.
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RADIO JINGLES
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RADIO BUGS

Tunsornnnitong o

CHARGING RATE, THREE AMPS.
There was a young fellow named Jones

Whose set “pulled” only the i

He altered its wiring;
And now he is hiring
An expert—per hour, three “bones.”
—R. B. Martin.

APOLOGIES TO LONGFELLOW—

I sang a song into the air—
It fell to earth nost cverywhere,
For I sang it, quite modern like, @
Right in front of a radio
—Al Klein.

—~AND TO EDWARD LEAR

There was an old man of Madrid;
Far too much did he tickle the

Result, oscillation and sharp condemnation
For that blooping old fan of Madrid.
—0. Walker.

WOULDN’'T IT MAKE YOU OSCILLATE?

Tom went to a liquor dispenser

Who gave him a quart and said “Ten, sir.”
Tom then made a still
With the help of friend DBill

And used copper pipe to Il

Ile now has lhis ten dollars back
And rides in a new Cadillac,
But he won’t touch a drop—

This bootlegging fop, —_—
Although he is rolling in -Q
—Carl Vollick.

ELEVATING THE PROFESSION

The _]lr systein worked like a dear;

The distillate was "‘1“'— clear;

But the g got choked, and house and all

Soared over a nearby 'L"’h
—Stanley C. Amidon.

VARIOUS POLARITIES

Broadcasting will first be unscrambled,
Then vuled by the D. of C—

OFf course I can’t B+
But that’s how it seems to me.

I wrole to dear Mary McGee
To ask if she’d marry me,
And if her reply 1s A—
Il go and jump inlo the sca.
—Helen Peters.

THE NEW YOUNG IDEA

HE lad who could recite Honus Wag-

ner's averages over a stretch of twelve
years has a small son now who knows the
wavelengths of Fort Worth, Clearwater
and Omaha.—Deiroit News.

AN ENGLISH JOKE

HIS week’s libel is the story of the

Scotsman who bought a tube, used it
for three years and then took it back to the
shop and said he had just learned that it
contained a vacuum and he would like either
a gas-filled tube in exchange, or his money
back.—Popular Wireless, London.

www americanradiohistorv com

HERE is personality in radio diagrams

that appeals at once to the skilled con-
structor ; but the “circuits” presented here
will be a novelty to the most blasé veteran
of the radio mystery.

Observe the bland smile of Ohmic Kitty,
all of whose whiskers were sacrificed to
the development of the DX-getting proper-
ties of the magic crystal. Perhaps it is she
who takes a midnight revenge in adding her
howls to the troubles of those who toil with
tricky circuits.

OHMIC KITTY

Inductus Ostrichus is truly inductance per-
sonified; he probably answers to the pet
name of Henry. And Ampa Bugae says
loudly—"“Don’t touch me; I'm an insect with
an innate capacity for shocking.”

These drawings were sent in to Ranio
News by Willlam S. Klein, of Seattle,
Wash. Perhaps some of our other readers

can create equally convincing characters out

For

of the conventional symbols of radio.

INDUCTUS OSTRICHUS AMPAE BUGAE

eachh such suitable sketch printed—and
there will be strong competition, in which
the most meritorious will win—Rapro NEws
will pay $1.00. Draw your cntry in ink, on
a card or a good quality of paper, and send

it in. Address the Jingle Editor, Ranio
NEews, 230 FFifth Ave, New York.
A WISE PRECAUTION
7 5 T2, — e
[~ JOHN TALKS S0 277
i mucH  ABOOT (el g Z
FADING -- aAY'd “

(D BETTER KEEP

THE SHADE

S DRAWA NEAR.
HIiS QADIO,'/)‘
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When the B-Power Unit
Fails to Deliver

E By CHARLES GOLENPAUL*
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¢ T ROUBLE-SHOOTING” in the “B”-

socket-power unit should be a syste-
matic process of elimination—but with noth-
ing eliminated until it has been checked up.
In other words, take nothing for granted;
because things taken for granted are often
the very things caw.ing the trouble. We all
recall the chap who took the automobile hali
apart, looking for the trouble, when some-
one reminded him that his gas tank was
empty. Radio trouble-shooting can be very
much the same.

The first step in trouble-shooting the B-
device is to make sure that the 110-volt cur-
rent is turned om, and that it is reaching the
transformer primary of the device. The next
step is to be sure that the fault lies with
the B-unit, and not with the associated radio
receiver.

With the trouble narrowed down to the
B-device, the logical procedure is to start
with the resistance bank and then work back-
ward through the filter, rectifier tube, and
finally the transformer.

DEFECTIVE RESISTORS

A common trouble, when trouble does oc-
cur, is the absence of voltage at a given tap.
This is generally traceable to an open-cir-
cuited or burnt-out resistor. Thus if the
10,000-ohm fixed resistor of the usual B-unit
hecomes open, the detector voltage will im-
mediately increase; so that, in the tuned
radio-frequency receiver, the signal strength
will be greatly diminished, while in the re-
generative receiver there will be constant
oscillation.

A defective resistor may be located by means
of a high-resistance voltmeter connected to
each tap in turn. The reading obtained at
each tap should be approximately that called
for by the designation on the tap. In the
absence of a high-resistance voltmeter, a 15-
watt, 220-volt incandescent lamp may be em-
ployed. Tt should glow a dull red on the
full output and on the intermediate tap of
the B-power unit. If it lights to equal
brightness on the detector tap, it is an indi-
cation of an open or defective 10,000-ohm
fixed resistor.

A satisfactory temporary repair can gen-
erally be made by means of a variable re-
sistor connected between the plus binding
post and the terminal which gives no voltage.
The resistance is adjusted until the proper
voltage is obtained, and this saves the trouble
of secking the correct value for a fixed re-
sistor,