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PATENT

NOTICE

Cunningham tubes are
covered by patents
dated 2-18-08, and
others issued and
pending. Licensed for
amatenr, experimental
and entertainment use
in radio communica-
ton

Any sther use will be
an infringement.

T is the Vacuum Tube that has made possible the
broad and far-reaching application of radio tele-
phony, and that plays the most important part in the
operation of your receiving set. .
Radio messages from government leaders—from the
heads of the world’s greatest educational institutions or
from those who stand foremost in the arts of the world
will serve to bring the human race into closer contact.

Cunningham Vacuum Tubes, standard for all makes
of receiving sets—built by one of the world’s largest
manufacturers with unlimited resources—are the prod-
uct of years of manufacturing experience and the
creative genius of the engineers of that great scientific
organization, the Research Laboratory of the General
Electric Company.

;he carefalnd operation of each wmodel of Receiving PRICES ON
ube is fully explained in our new 40-page “Radio
Tube Data Book.” Copies may be obtained by CUNNINGHAM

sending ten cents to our San Francisco office.

RADIO TUBES
Now in Effect
C-301A—5 Volts 1.4

_ Ampere filament..$5.00

s C-299 — 3 Volts .06

[ A a&mg. Dry Battery Is)et.
m - E AMDy o cmen o 5 $5.00

. LUCT C-300—5  Volts  Gas

Content Detector.$5.00

C-11 — 1.1 Volts .25

amp. Dry Battery Det,

HOME OFFICE : . Special
182 Second Street 30 Church Street Base so-snge,pn $5.00

C-12—Similar to C-11
SAN FRANCISCO NEW YORK with Sfa:ld. b;seo.$5.00

154 W. Lake Street
CHICAGO

wWWwW-americanradiohistorv.com
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Brooklyn Hears reat Britain
on the DICTOGRAND!
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Another record!

First, San Francisco heard Japan and Newark on the Dictogrand.

Now, Brooklyn hears Great Britain on the Dictogrand.

Amazing? Not to owners of this incomparable instrument.

Dictogrand users in every state are familiar with the thrill of listen-
ing to far distant stations—night aftesa night—right on the loud-

speaker.

And they have found that this marvelous mechanism, so magically
sensitive to faint impulses from the other side of the world, is

startlingly life-like on local stations!

Ask vour radio shop to demonstrate the Dictogrand!

The “Aristocrat”
Dictograph
Headset

1. 3,000 chms

2. 10 ounces (None
lighter)

3. Head-fit headband

4. Cup-curved ear
pieces

5. Finished in black
and orange

6. Guaranteed fully

The Master
Instrument That
Made the Record «f

1. Operates without extra
batteries.

. Adjustahle dial con-
trols volume.

3. Handsomely  compact
in construction,

4. Finished in a rich
chony; set off by a
glistening silvered rim
on the bell.

5. Fully guaranteed.

ONLY

$24.50

Ready to Operate

The Dictograph
“Phono-Unit”’

Makes a loud speaker
of your phonograph!

. Jses no extra batteries

2. Has adapters to fit any
make of phonograph

3. Autached and detached
in a moment

4. Calibrated dial on back
controls volume

5. Finished in nickel

6. Fully guaranteed

$10.00

FREE

“Applause Cards’

“—Station \W-D-A-P signing off. If you
have e;uoyed the artist’s program. wont
you write in and tell them?"

By all means! Quickly and easily with
“Applause Cards.” Theyre handsomely
printed mailing cards. All ready for you
to fll in with your comments. sign, and
drop in the mail box.

Keep a_pack of them near your receiving
set.  You can use ‘“Applanse Carde"*
liberally because they are FREE AT
YOUR RADIO DEALER’'S.

“Applause Cards”* were originated by
this Company, makers of the popular
Dictogrand Loud Speaker and the
- Aristocrat Dictograph Headset. The
only “Applause Cards”* are Dictograph
Copyrighted “Applause Cards.”*

A big FREFE package of them awaits you at
vour dealer’s. Or if he has not yet stocked,
write us. and we’ll ship you a generous sup-
ply of “Applause Cards’* free, prepaid
direct, provided you give us your dealer’s
name. Dept. D-6.

DICTOGRAPH
PRODUCTS CORP.

220 West 42nd Street, New York City
*Copyrighted

www americanradiohistorv. com


www.americanradiohistory.com

————

ey N
- g ~
——= 24
———r—wi’g%'g. ey et
U —— v:,_\::..;—;;_\& _—

i

Published by EXPERIMENTER PUBLISHING COMPANY, INC.,

Publishers of “‘Radio News,' ‘‘Science and Invention,”” ‘‘Practical Electries’”” and
*Moter Camper & Tourist.”

Publication Officez 52 39th St., B’klyn, N. Y. Editorial and General Offices: 53 Park PI., N. Y. C.
S. GERNSBACK, Treasurer.

H. GERNSBACK, President.

R. W. DEMOTT, Secretary.

MEMBER: AUDIT BUREAU OF CIRCULATIONS

| VOL.5

CONTENTS FOR JUNE
1924

NO.

12 |

!I |
'I Page
|

el s sy S e 3L By H. Gernsback 1723
Great Britain

By Dr. J. A. Fleming 1724

Daylight Broadcasting....... By Ray A. Sweet 1727

How Radio Relay Linked Six Stations........ 1728

The History of Radio.e...veeeeeinnnenrnnnn. 1730

Will the Future Broadeast Station Be Buried?
By S. R. Winters 1733

New Army Control Station at Fort Leavenworth
y Capt. R. B. Woolverton
Hearings on the Radio Bill

Radio Broadecasting in
‘ By Carl H. Butman 1736
|
i

I
|
! Vacationing With Radio....By Marius lLogan

Standard Hook-UpPSs +eeverveeennnnnn.nn.. ...
With the Amateurs............ Chteeeeieen s
Calls Heard.............. S E P s

Straightening Qut the Radiation Tangle
By Ralph Batcher

The Transmitter at F8EK...... [,

List of British Amateur Stations...........

All Wave Tuner
By John L. Reinartz

at KFGD
By John M. Baldwin

The Reinartz

The Transmitter

Courtesy of the Air......... By S. M. Kintuer 1737 A Resistance Coupled Amplifier
Too Much Waves:..... By Ellis Parker Butler 1738 By Clyde J. Fitchi
) . LW Novi
The Radio Quack......... By Roscoe I. Smijth 1739 Simple C. W. Sets for the ‘\‘};;CCL. W. Hatry
El
1740 C. W. and Radiophone Transmitters
- The Radio -Receiver in Cau}p 7 8, By L. R. Felder
! By W. Palmer Towers ‘. The Standard Wavemeters of the Bureau of
Are You a Radio Engineer? - Standards ... ... .. . . . oL L -
By Howard 8. Pyle 1742 Awards of the $50 Radio Wrinkle Contest. ...
irected Radio Rays, Part 2 i -
Directed Radio Ray I‘Zy Prof. René Mesny 1743 Radio Humor.............. ... ... .. .. . ..
. . g o Radiotics ...,.
t Mus jith 2 Nitrogen Tube | Radwotiecs ............. .. S R
Detecting Music w By C. B. Bazzoni 1744 e
Correspondence From Readers...............
French Radio Novelties....By Yves Dropper 1745
Radio News Laboratories....................
The Antenna System............By A. P. Peck 1746 -y g
adio Trade Notes.......... By L. N. Al
M The Vacuum Tube and How Tt Works, Dart 2 % °1
By Prof. John H. Morecroft 1748 New Radio Patents........................ ..
Hints on Receiving Sets...... By Louis Frauk 1730 I-Want-To-Know ............. T A e
—— Index to Advertisers..................... 1712
|
‘é. e Ey e e —

1

(" Publishi 9th Strect, Brooklyn, N. Y. !
:ul\'r’llcl(stll]x:pg, ?ém(;ebaﬁsg S3treet, Chicago, Iil. Kansas (:m;A Rinresentatwe, Geo.

i i There .are 12
A NEWS is published on the 10th of each preceding month. T
nuggeDrg(x))c?year. Sul?scr:i”péi&m price is %’.’éo ao?}fa;slll\v[ejfl ba.sz\né] psosssets':srxnogss. aﬁfg;‘nt(elg
and foreign countries, $3. a year. . 8. ¢ . 8. Sta cented
i i r . Slingle coples, 25 cents each. A sample copy wi

ngosggfelnﬂtf:u(;: g::qfxt:s]:DS)Checks énd ni‘l"?éy orders should be drawn to order of
X ' PUBLISHING CO., ol
DX;FB;%&EE%}&MS and contributions_to this squmal should ben addrt'assIc,elda to
RADIO NEWS, 52 39th Strcet, Brooklyn, New York, and 53 Park lace,
New York, N, Y. Unaccepted contributions cannot be returned unless lt_'ullﬁpo:mg«\:
has been inciuded.  All acecpted contributions are paid for on pub w:_lt on.u i
special rate is paid for novel experiments; good photographs accompanying them
meRgiI%}I]})y Ig%s\l\ggl.ﬂe'l\ronthlp Entered as second-class matter at the Post Office. at
Brooklyn, N. Y., under the act of March 3, 1879; formerly entered at Jamalca,
N. Y. Title registered U. S, Patent Office. _Copyright, 1923, by E. P. Co., Ine.,
New York. The Bsperimenter Publishing Co., 52 39th Street, Brooklyn, Ne‘w
York, and 53 Park Place, New York. The Contents of this magazine are copy-
righted and must not he reproduced without giving full eredit to the pu};]lcauqv}.
topﬁvrigh& in Germany. Publication and reproduction of articles in Germany is

Editor,

reserved for Radio, Berlin 42, Germany.

Advertising and Subscription Offices, 53 Fark Place,

F. Dillon,

Norris Hill Co., Hearst Bidg.,
R

New York City.
KKansas City, Mo.
San_ Francisco, Cal.

West isi
Republic Bidg. . estern Advertising

also at The Internatioial News Co., Lid., Bream’s

1760 i

1761 (

1762 AN

1763

1764
1766
1766

3]

1767

1768
1769 x5
1770
1771

S /

- L
N

Representatives, Finuean

Pacific Coast Advertising Representatives,
ADIO NEWS is for sale at all newsstands in the United States

and Canada,

Building, London E. C. 4,

England, and at Brentano’s, 37 Avenue de Y'Opera, Paris,

HOW TQ SUBSCRIBE FOR RADIO NEWS. Send
remittance to Experimenter Publishing Co., 52 59th Stre
and 53 Tarkc Place, New York. Mention the name of the
ing. We also publish SCIENCE AND IN
and MOTOR CAMPER & TOURIST,

RATES AND TERMS.
vear., (12 numbers). \When remitting do so by eheck, m
lettor If cash is enclosed. Avoid sending cash through the
seriptions for less than one year are nat accepted.
combination with SCIENCE AND INVENTION or
. POSTAGE. We prepay postage in all parts of the
island possessions. For foreign or Canadian subseriptions
additlon to the subscription price for additional postage

HANGE OF ADDRESS. " Notify us as far in adrance
several weelks to make an address change on our reeords.

ON LEXPIRATION of your subseription we enclose
number to you; we Stop our delivery to you on expiration

Write early,

A renewal blank in our last

your name, addresg_and

et, Brooklyn, New York, ¢

magazine you are order-

VENTION, PRACTICAL ELECTRICS
The subscription rate for RADIO NEWS is $2.50 per

oney order, or registered
mail if possible. Sub-

Subseription may be made in
PRACTICAL ELECTRICS.
United States, Mexico and

we require 50 cents in

charges,

as Dossible. Tt requires
Always write clearly.

www.americanradiohistorv. com



www.americanradiohistory.com

Radio News for June, 1924

1711

¢ i

"IANGENT WHEELVERNIER

2A Device found only
on GREBE Recervers

44/} -
//”"/'!Itfunl
ANTENNA

GRID VARIOMETER

} = _
) zmEw

GROUND

*“The accomplishment of

ing small things well.”
—Confucius

Perfection of detail is a
big {actor in the success of
the Grebe Receivers.

e T

Grebe Regenerative
Receivers are liceased
under Armstrong U. S.

\ Pac. No. 1,113,149

great things consists in do-

“Hair’s breadth”
Dial adjustments

HE man who has once operated a Grebe
Receiver reaches instinctively for the
Tangent Wheel Verniers on every other
receiver he thereafter tunes. :

This and other details of Grebe crafts-
manship are fully covered by patents
granted and pending. Inspect these details
at your dedler’s today.

A. H. GREBE & CO., Inc. ‘

/ Van Wyck Blvd. Richmond Hill, N.Y.
/ Western Branch: 451 East 3rd Street, Los Angeles, Cal.

www americanradiohistorv com
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money
you undoubtedly see numerous or stamps to be sent to pay the mailing

articles advertised about which you charges on his catalogue or descriptive
would like to have further informa- literature, please be sure to enclose the
tion. correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
you desire information, would be quite
a task. This service will appear regularly
As a special service to our readers, we every month on this same page in

will write the letters for you, thus sav- RADIO NEWS.

ing your time and money. )
g your fime y If there is any Manufacturer not ad-

Just write the names of the products vertising in this month’s issue of

about which you want information, RADIO NEWS from whom you

and to avoid error the addresses of the would like to receive literature, write

manufacturers, on the coupon below his name, address and the product in

and mail it to us. »‘« the special section of the coupon below.
................................................................................ TEAR ALONG THIS LINE ..icriiurresmeiisesisssssssessssnssssnesssnessssssssssssansssnsassssos

READERS’ SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their
product as advertised in the e issue of RADIO NEWS. '

IIf Catalogue

lof complete

List here specific article onf;. %
NAME ADDRESS which vou wish literature. [line is want-
ed, check in

this column

If vou desire any special information from a manufacturer whose advertisement does not appear in this month'’s
issue, use this space.

www americanradiohistorv com
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The Mark of Guaranteed
Products

Like the human voice comes the re-
production through the—

~ND Op

LOUD SPEAKER

/\‘\
A

0o

AN

e

ﬁ“

L

No Batteries
Required.

Operates on
one or two
stages of

amplification |yt

Without doubt, the peer in its class, ’Q
fully equal to many that are listed at
a higher price. No metal can touch
the diaphragm, a feature not found in 3

HEIGHT any other unit but the RICO GRAND

24 INCH OPERA.

IB;SEEE [Fully adjustable by means of the new

VOLUMETER. A simple slide to
the right or left produces light,
medium or loud volume.

Its purchase is a SOUND investment,
worth its weight in gold, and at the
exceptionally low price of $15.00.

Co el

Absolutely the last word in Loud
$ 00 Speakers and we guarantee every
oW  word we say. Sold on the usual

RICO monéy-back plan.

N

The name RICO is your guarantee

and protection. Do not accept substi-
0. 120 tutes. If your dealer cannot supply
L vou we will serve you direct. You
Dec. 25, can have the best by actual test.

== WE KEPT YOU WAITING until
we could give you the best that can be
produced. That is why we call it “The
BIG Wonder at the Little Price.”

Insist on This Speaker for
TONE

CLARITY
VOLUME

o

1o @l
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RICO &2 LOUD SPEAKER

‘7‘/\
- smmmmmms  SEND NO MONEY mmmmmmm -

1 Radio Industries Corp., RN 8 " D/

I 131 Duane St., New York City. : @ \\‘x/ _I' < MR. RADIO FAN: If your dealer

B Gentlemen:—nPlease send me by Darcel Pest 1 \ > cannot supply you then order

RICO GRAND OPERA LOUD SPEAKER No. I — Hea) = X ) |
: 120, for which I will pay the postman the amount B N T T e direct and use coupon on opposite
g of £15.00. i Dl 'STRIFS STie.
/, 1 A\.'ame = N | o & s e Y [] i \

] | State. I CORPORATION : .)
d’ s 131 DUANE STREET, NEW YORK Cable Address: Ricotrade, New York ‘

2o 1o 2100 2lko 1o R1ko YW wlls QLo
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N / Patented Dec. 25, ’23

You have read and heard no doubt that ecwery loud-
speaker is positively the best one ever manufactured.
; e could with very little effort make similar claims—
on paper—and perhaps go the other “ad” writer one
B better. Modesty, however, forbids. For that reason, we
make the following statement:

GET A “RICO” GRAND OPERA LOUD-SPEAKER
UNIT FROM YOUR DEALER OR DIRECT FROM US.
COMPARE IT WITH ANY LOUD-SPEAKER THAT
YOU HAVE NOW OR THAT YOU HAVE EVER
HEARD. MERELY CONSIDER THAT THE MONEY
YOU HAVE PAID IS ON DEPOSIT WITH YOUR
DEALER OR WITH US. IF AFTER 5 DAYS YOU
FIND THAT THE “RICO” GRAND OPERA LOUD-
SPEAKER UNIT DOES NOT GIVE YOU GREATER
VOLUME, DOES NOT GIVE YOU GREATER CLAR-
ITY OF SOUND, DOES NOT GIVE YOU GREATER
JOY, THAN ANY OTHER LOUD-SPEAKER UNIT,
THEN OUR DEALERS OR OURSELVES WILL BE
GLAD TO REFUND THE PURCHASE PRICE.

DESCRIPTION: This loud-speaker unit is ideal for
phonographs. By means of this unit, you can turn your
phonograph into a loud-speaker. Any good horn, how-
ever, can be attached to it. (Speaker does not work with
crystal sets, only on vacuum tubes.)

No Metal Can Touch the Diaphragm
Patented Dec. 25, '23
This is a feature not found in any loud-speaker
except in the “RICO” GRAND OPERA LOUD-
SPEAKER UNIT. Diaphragm cannot rattle.
Metallic, harsh sounds are entirely eliminated

AND
The “RICO” GRAND OPERA LOUD-SPEAKER

A

F

Co

sor 500 9100 10 9100 9100 $i0o SWP0 ;3
9 f - A\
“RICO” Grand Opera Loud Speaker Umt\\\:

TURN CAP
TO ADJUST

UNIT is ruLLy apyustasLe. For light or soft
tones, simply turn the milled rim for best results.
With this arrangement you can get either tremendous
volume or soft tones as desired by you.

Aluminum shell and cap highly nickel-plated and
polished. Five-foot green cord furnished. No. 75
“RICO” GRAND OPERA LOUD-SPEAKER
UNIT as described. Price $7.50.

THE *“*RICO” STRAIGHT LINE CONDENSER

001" BiE (43 Flate) ==

. ; il i
This condenser marks foans, e, 3 gy | VERMIER it Noved e
a revolution in con- types, to re-
denser building. It is g?c;lgieslagﬁi
the simplest and most 11 plates.
practical type of con- : No. 450 “Rico”
denser as yet devel- _ 001 M.F.D. Condenser .001
oped for broadcast & B (43 Plates Z’Q‘;‘;ciﬁ;i L
and amateur work, $1.75
This condenser has NEW TYPE No. 423 “Rico”
been developed by our = Condenser.0005
engineers after con- » BOTHRIgSgEE%ENTS mfd. .(23 plate
siderable research % L e “p““")sl 75
work and has been J 'LS N

pronounced perfect by
experts.

Replaces

0o 9106 2o 9o eilo w10 1

i

The *‘Rico” condenser weighs 6 oz.
The oid style weighs 15 oz,

“Rico*’ verhier type has only one dial.
0ld type requires difficult mechanism.

100

1—Large capacity.

2—Repiaces al) standard condensers. "

3—Uses a minimum of &pace size, 3V2"x2¥2"x134". 3

4—For panel mounting or for table mn_unﬂnn-—unlversal in its scope.

5—0ne compiete revoru(ion of dial adjusts condenser from minimum
to maximum.

G—Vernier effect. .

7-—Absolute straight line curve.

g—Accumulates no dust between plates as is the
case with air condensers.

9——Light weight. Condenser oniy weighs 3 oz.

{0~—~Less than (- (0th amount of parts as used in
old style mesh plate condenser.

Dealers and Jobbers
Write or Wire for
Territory that is Still
Open for Proposition

<

Y

0
wiCo

v

0o

This —

Here are Some of the Outstanding Points:

ADjg

_BQZZ0

INDUSTRIES

CORPORATION

i i g [ |
131 Duane St New York  § §hes toooinnio s g
Cable Address: Ricotrade, New York L_fl:y____________s_“:_______"

No. 411 “Rico”
Condenser
.00025 mfd. (11
plate capa-
city) ...$1.75

All above types
wit t

dial ....$1.50

OLD TYPE

11—Can never get out of order.

12—impossible to short circuit.

I3-—Woak; in any position, vertical or horizontal.
needed.

{4—Lowest in price for high class condenser.

| 5~~Compactness. Size only 3'/?")(2'/3")(!’/4" over all.

The “‘Rico’’ Straight Line Condenser must be seen
to be appreciated. Made of the best materiais
that money can buy. Stands in a class by itself.
All metal parts finished in nickel plate.

We will refund your meney if this condenser is
not ail we claim for it.
mmmumme SEND NO MONEYamsmm==
§ Radie Industries Corp., R.N.+6
g . V31 Duane St., New York City.
g Gentlemen:—Pleagse send me by Parcel Post....

B o which T ‘will ‘pay’ the postman” the amount of

No counterweights

1715
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SUPERIOR 180° VARIOCOUPLER uY OUR SPECIAL AUDIO FREQUENCY
- X521 Each..,..$1.10 You SAVE M().NEY WHEN. YOU B FROM US o AMPLIFYING TRANSFORMERS
Producsy” ot i ie | We Pay Transportation Charges in U.S. East of the Rockies L PR X
sults. Green silk wind- THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR volume of sound, inlne
ings on black fibre FAST SERVICE—TRY US AND BE CONVINCED things a transformer is
tubes.  Rigid mounting | THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you, They must | built for we guarantee it
support for table_ or | suit you in every respect. If you are not satisfied with your purchase return the goods to equal or surpass any
panel mountlim!{ l;ri- at once and we will refund the price you paid. other transformer, Neat >
. R mary tapped ar ne in appearance, Careful
funing. ¥ inch shaft. Range 200 to 600 M. OUR SPECIAL VARIOMETER AND VARIOCOUPLER mounted with plainly maxl'!y:edmg?:éln Fuél{
X522 Variometer—same style. Each $1.10 connections. W £ £ Tt §
o952 V8 o0 21 1 AULL Build into your . Wonderful results on one, tma
SUPERIOR VARIOCOUPLER set reliable instru- or three steps without distortion or h
X523 Each $3.35 4 , 5 ments, You can de- E Ing. A quality jtem {n every respect.
A handsome instru- . E < pend on this varie- — —
ment of superior design g meter and vario- b . - 2 i SHIELDED TRANS.
and constructlon.  Sta- > . coupler to give you A Z - 3 MER
tor tube and rotor ball b8 . y 7 the best results in - | X551 3% to 1 Ratio $2.48 [A
of moulded red brown T A , i any circuit working ] I8 X552 6 ~to1 Ratio 2.68 [J
bakelite. ~ Larse gize " Jia M- from 150 to 650 - Note that our price {s pre- iy
green sillc windings in- i ; N meters. In design e e L j paid. The same high grade [
sure highest efficiency. 2 R and construetion : 4 strle of transformer as above
Table or panel mount- R i - v they are the best, . =7 < enclosed In a metal case |
ing. % Inch shaft. Superfor results in cir- ’ y Only the highest @ =. 5 \which completely shields it from any out- g%
cuits for 180 to 650 meters. Tapped pri- , Y | grade materials are hy side magnetic Influences. Free from howl- .
marv for flnest tuning. Noiseless contacts. 2 I used. The Drices ing and local disturbances. L)
X526_Special single clreuit tvpe...$3.75 - quoted save you 30 Y OTHER STANDARD BRANDS AUDIO [
SUPER MOULDED VARIOMETER to 40 per cent. FREQUENCY TRANSFORMERS
—— ~ X412 Each... - Why pay mare? Fresh. Clean Stock in Original Containars
T'olished . | X418 Variocoupler, $2.45 1 X410 Varicmeter.  Each 32 THORDARSON Ratio3% to1 $3.30 I%
moulded The most efficient type of coupler, insures Perfect in design and construction. THORDARSON Ratio 6 to 1 3.70
stator forms. X better tunlng and louder signals. Primary | rate wood forms thoroughly seasoned. Cor- B
mum inductance with | o4 coonan e ound on natural uncolored | Tect inductive ratios. Solid baked windings. Coto. Each. .. .
" greatest efficiency and | 2PC ary a Plenty of large sized wire insures highest Federal No. 296
minimum  distributed { Bonuine bakelito tubes. Primary tanned | efciency. A strong high grade instrument Radio Corp. Each '
capacity. Ahighgrade | for fine tuning. Can be pancl or table| that will give you lasting service, 3/16 All Amierican 10 to 1 Shielded 3.
instrumcn}:‘ {hat v{ill mounted. 3-1GC inch shaft. inch shaft. All American 5 to 1 Shielded 3.
get the best results. All Amerlean 1 Shielded 3.
Wave lenfth 180 to 600 meters. SOLID BARE COPPER WIRE TINNED COPPER “BUS BAR' WIRE | All American pﬁsrtlopunm 2

Al v wire for aerials, leads Size 14 tinned copper wire, For wiring | Tpipo & NCY AMPLL.
EXCEL MOULDED VARIOMETER SoldpbarcReonre s ed copp : TRICOTL RADIO FREQUENCY
X524 Each...$3.95 . ory Wining Hnstrulients: Soleripacst size for neal job and easy | B VING TRANSFORMER >

A wonderful value ol Solid X957 Round. Ten feet for X380 For 2014 or 3014
at our price. Prop- WUEE X240 100 ft. coil 480 | X058 Sauare. Ten feet for lubas
erly designed and / N X242 ..82. _— == 2 X56
construeted. Polished S\ S SPAGHETT! 3 12 1.
“black bakelite votor FEE{ Solld Bare Conper Wire. Size 12, Tor covering connecting wires in sets. | This transformer will produce
and stator forms. ) X244 100’ coil 67c X245 500’ cotl §3.05 | For size 12 and 14 wires. wonderful results in any type
Largo size green sill : - X955 Finest quality braided and satur- | of regular or reflex radio fre- -~
wire insures greatest b STRANDED ANTENNA WIRE ated with best baked lustrous transparent | quency cfrcult. Perfect for . o
efficleney. % ch < Cabled of fino copver strands. Very flex- | ingulating varnish, 3 feet for 196 | three  stages. Compact conv:r?iee'nt f%rmr
shaft. Noiseless pigtail connection. Table | ible. High tensile strength. Bes; for acriale. | X956 Best quality braid and covered with easily mounted. Range 175 1o L addlin,
or panel mounting. Split stator winding | X248 100’ cofl 58¢ X248 500’ coil $2.75 | black insulating compound. 3 feet for..9c OTHER ST s i
ith binding post” connections, MAGNET WIRE PORCELAIN BASE SWITCHES = FEREQSJQBT(?YARTDRA%%%gDS Rs"'0 M
SUPERIOR VARIOMETER Insulated copper wire. Dest quality even Fine white porce- | X568 Our special—ag cons RMERS
X525 Each $3.68 | drawn wire, one picce to a spool. Drices lain bascs. opper I as any of
Forms moulded of red | uuoted ars for 8 oz. spools unless other- 1 § contacts and
brown bakellte. A neat | wise stated. Note, our prices are prepaid. 3 7 blades. Can be Acme.  First stage.  Each
handsome _instrument.  Lysuble Cotton| Enameled | Single Green s used as antenna Acme. First stage. Kach. ..
G"&et’;d“tl_" “’I"l‘é‘]“‘gbs “’ﬂ%‘ Covered Insulation Silk-Covered M e lS\’vl-_lrtl.(:hes. 58 P . Second stare. Each | |
cu or  highe effi- v aal Single Pole Single Throw. a. c . i
clency. % inch shaft. | Number X990 /NumberX992| Number X991 X383 SIngle Pole Dotble Throw. Ea. 329 ‘;l'rg.lrdEzt:hge. Each. |
- Noiseless pigtail connee- | Gauge Drice/Gauge Irice|Gauge X384 Double Pole Double Throw. Ea. S50¢ All American.
tions. Table or panel 8 39¢/20 35¢/20 7 Erla. First stage,
mounting. Produces superior results In any | 29 4 5¢(2 .90 RADIO SOLDER SET Erla. Second stage.
tvpe eircult 180 to 650 meters. TN . — ¥ X538 Com- G Erla. Third stage.
SPIDER WEB cci?ai:l'm;” REINARTZ ... G5e)2 2 . e ~» plete .. 83¢ Erla. Reflex No. 1 or 2. Ea,
® ity oo Tl . Handy for
X296 Each...$1.30 & ;2 . J p soldering radio FAHNESTOCK CONNECTORS
Lists for $1.75. A [ 30 ...$1.15136 : | 5 S _J connections or for 9
very unusual bargain. ANTENNA INSULATORS ¢ =S general small re-
Made of green silk X260 Size 1x313. g e pair jebs. Cen
covered wire, spider-

b 1t B tgllion. metal eyelets. s sists of sold:laélng e
et EoC e @m or L copper with handle, sal ammoniac, solder-
Frentest cmciencraund X263 Ribbed Porcelain in- | {n:"ca s golder and sand vaper. iggg ng:xghlfé. Dozen

lowest losses. 21 taps sulator, 2% in. long. Ca. 6c 39¢
so arranged that X260 ozen % 550 RAD!O SOLDERING IRON Handy and convenlent for connecting ‘wires fg
crossing is avolded. [ X265 Ribbed jorcelain  insulator — 5 or making connections on binding posts or (g8
Two fibre strips and | jnches long. Each. . . 15¢ =2 . - o ather parts of instruments. Wires held
wooden rod furnished = " 2l i fiemly in spring grip but may be instantly P
bermit various styles LEAD-IN INSULATORS remaved,

of mounting. With this coil a high grade set | w000 For 4 i P X368 Antenna Connector. Ench 80

canbebulltat alowcost. Directionsincluded. | CRAT o " acg © ' > e {leqm;;:s no soldering.  Malkes connection

. ULTRA AUDION COIL X271 For 9 i Soldered connections in radic sets pro- n a few seconds. e

X297 ac) 85¢ | walls or less....¢ p duce better results. This gunrgnteed iron LIGHT SOCKET ANTENNA

Spider web wound of green silk covered The ounly practical ig exactly right for radio work. A neat | o5 yion 7¢

wire. Four taps. Produces wonderful | lead-in insulater for aerial wlres.s/ Small, | galid connection quickly and easily made. Serews inte any light socket. Replaces

Tesults. Fibre strips and waoden rod | neat. efYective, durable. Fits 55 inch | Qperates on any lighting current 100 t’o the regular out deor antenna. Very satis.

for mounting and directions included. hole. Securely locked by two adjustable nuts. [ 120 volts. 6 ft. cord with attaching plug. factory for nearby stationy and Rl AR

1L RRESTER Length 13 inches. Heats quickly, will not | able conditions will bring In distant sta-
chs?ﬂc'i’Axpé\eY C%IIL!?S OUTDOOR L”);(’;;(:“;"ElceA overheat. tions. ]:'Jasy1 to Install. No danger. G?ves =
e s L7 ) i : e —— clear re 5
Complete set coils for ¢ Protect your instruments Heavier irons for general repair work. em-el: ’I(fg’l' ?;r g&glgi%l". E;;’:}{]ce"l“‘f"f.f‘i
Cockaday circuit. Prop- ! s Sy g VVith this lightning ar- | wondertul values at our prices. ings. D 1 build-
arly calculated and made Y ¢ A pdl vester. Weatherproot Ba- | x54| Aedlum size . =
to give best results on o lelite case. Air gaptype. | X542 Laige sizo .. 4.95 TINOL X969 Per tube 19¢ @
this new wonder circult, )/ Permanent. Durable. Un- A combined golder
NEUTRODYNE TRANSFORMERS | derwriters approved. MIGNONE MERNIER VARTABLE and flux in  handy
X571 Each $1.75. Per set of three.$4.95 3 e L ENSER form. Put a little on o
An air core transformer for use in neu- X827 . o it B 250 lpe connection, hent
trodyne method of reception. Can alse be | X981 85¢ L0005 MF. . T s . with a match, terch
used for tuned radio frequeney or as a | A dependable Drotector, al- g .00 s - or solder iron and you have a neat elec-
fixed coupler with condenser across sec- | ways on guard. Small and instruments. Accurate | trically and mechanfcally perfect joint.
ondary. Proper desicn for results and effi- | compact. Weatherproof por- rating. Extremely low dielectric losses. In-
olency. Green silli windings on bakelite | celain case. Easily fastened dependent friction vernfer control insures AUTOMATIC BLOW TORCH
tubes with adjustable mounting brackets to | and connected. Underwriters perfect pqslnve adjustment. 14 inch shaft,
At most any condenser. approved. Lists for $1.10. Neo dial included. X543 Each

NEUTRALIZING CONDENSERS Bums denatured  alechol,
X572 Per set of two 40¢ PANEL MOUNTING VARIABLE CONDENSERS Automatlcally generates point-
Simple, inexpensive, effective precision These are especially high grade con- ed flame in a few seconds.
type. Micrometer adiustment is attainable. (lensers]and we guarantﬁz them to beFme- i Elasy to sol(}i]er Jou;ts in lmt-ld
ITRO chanically and electrically perfect. ine ] iiid places. Lights with a match.
XE%EANB;}::&N%%L?‘&B_;?‘.E &?&;:ed , nolished end plates of heavy bakelite. ! Burns 20 minutes on one fill-
transformer and condenser). Each..$4.78 Shafts Y% inch diameter. Sturdy, heavy il ing. 5% inches high, % inch
—_— oy e aluminum alloy plates perfectly spaced to &l e > diameter cvlinder. Works fine
X852 Licensed Neutrodyne Kit..$14.95 = 2 insure smooth, even, reliable capacity. 3 with Tinel listed above.
vInclut‘les 3 WorkRite Neutroformers, 2 =—=13 Our low prices save you money. These Sl o
WorkRite Neutrodons, panel layout, paper - condensers are of the very best malke and
template and hook of Instructions. : = 2 are not to be é\nmpared with m&n_\' infe- ‘ \\\ xz?;l';ENhNA LEAD-IN
M T T o £ = 3 rior, cheap candensers offered. @ guar- % ‘ I \ acl .
xajsver;{llgigsﬁgteh;l;(‘lrzg?ill’y gjﬂls'téd ‘cﬁﬁf’ =; antee them to please You or your money = Y_Solves a hard probi
denser for neutralizing tune. F=——22 back. The rernier style has one sepa- Jdlie ? : With it you can bring
e & rately controlled plate which permits of . » the antenna wire Withoen
SPIDER WEB "COILS the finest tuning. Quality considered, drilling_a hole for an insu- [J
X290— 25 turn 39c X 292—50 turn 47¢ these values are unapproached by others. . lator. Place on window sill [8
X291— 35 turn 42¢  X293—T75 turn 54c REGULAR STYLE VERNIER STYLE and window can be closed down tight
X294—100 turn. Each 68c | X81 3 plate N r and locked as before. Takes but a
A new popular type of inductance of highest | X81 5 plate 97¢ Including Dial and Knobs minute to install. Perfectly insu-
efficlency. Lowest distributed capacity and ))((gll 11 plate .00025 mfd. .. $I. X825-—14 plate .00025 mfd. $2.4 lated. Can be bent into any shape.
X81

bl el
N N
W
w

Pedotetetotolel
R PR3 N U1 O e

$1.58

PUWWWNALARW,
A N I Y Y YWY
GG I I I o

5—
G
g_
2—43 plate 001 mfd.  .... I X826—46 plate 001 fd. 25 429 sulated.  Neat and durable.

lowest high frequency resistance. Firm green —21 plate .0005 mfd. .... I. X824—26 plats .0005 mid Made of copper strip properly in-
silk windings with fibre mounting strips.

THE BARAWIK CO. [ s sy
O A

n e e T e e M M i
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VACUUM TUBES

Standard Brands—Cunrningham,
< Radlotron. Every one guaranteed
o new and perfect. We will ship
. brand in stock unless you speci-

l) othom ise.
5 Detector UV200 C300

Each 4.45
5-Watt Transmitter 7.70
Cll. Each 4.45
¥ Cl’ Each 4.45

2 UVl

c2 . 4.45
104 UV199 Adapter fits 199 tube to
standard socket .........-.
X108 WD11 Socket.
X109 WD11 Adapter.
BAKELITE TUBE SOCKET

X140 Standard base.390

X141 UV199 base...390
o Moulded cf genuine red
brown bakellte. Binding i
post  connections. For
table or panel mounting.
Neat and strong.

o

199 SOCKET
X145 Each ...........
Moulded of high insulating
material. Sponge rubber base
prevents ringing in tube.
Plainly marked binding post
connections. Neat and compact.

STANDARD TUBE SOCKET
X150 LEach .......76¢

Bakellte base. Pollshed
nickeled tube. Highest
quality socket on the mar-
ket. Bestinsulation. Posi-
tive contact. Marked ter-
minals. Ifor base or panel
mounting.

FILAMENT CONTROL RHEOSTATS

XI13 6 ohm. e 3)

.X129 20 ohm.

X131 30 ohm.

s X135 6 ohm, Ve

Best crade.
real gervice.

Durable and
lasting. High heat resist-
ing base, dlam. 2%~ In.
Tnpered polished black knob 13" diam.

Potentiometers. Match above rheostats.

R S

10 Mame high grade construction,

e X151 200 ohm. I]s.ch P (]
Ml X152 400 ohm. Each.............
wl OTHER STANDARD BRAND

(! RHEOSTATS and POTENTIOMETERS
.! X207 Filkostat. Each....... .§1.90
I X208 Bradleystat. Each......... 1.74

«

X209 Bradleyometer 200 ohm. Each (.89
Ml X210 Bradlevometer 400 oim. Each 2.89

Ml X2il Howard 6 ohm Plain Rheo. Ea. .85

(] X212 Howard 6 ohm Ver. Rheo. Ea. §.25
M{ X213 Howard 25 ohm Plain Rheo. Ea. .85
o X214 Howard 25 ohm Ver. Rheo. Ea. .25
W& X215 Howard 40 chm Plain Rheo. Ea. .85
W X216 Howard 40 ohm Ver. Rheo. Ea. 1.25
B X217 Houard 200 ohm Potentiome-

Wi ters. Each ................... .1.25
! X218 Ho\»nrd 400 ohm Dotentiome-

[ ters. Each ................... .69
G4 X219 Klosner 6 ohm YVernier. Each 1.19
tw X221 Klosner 30 ohm Vernler. Each .45
M X222 Amperite with mounting..... .95
W SUPERIOR RHEOSTATS
w X153 & ohm. Each 69¢

X154 20 ohm. Each.. .760
X155 30 ohm. Each 830

The finest rheostat. Smooth,
oven action. Best deslim. best

workmanship. Supplied with at-
tractive dial and knob.
Potentlometers to match above rheostats
with dlal angd knob.
X156 300 ohm. .98¢

UNIVERNIER CONTROL DIAL

X9(8 For 3/16 inch shaft....... SI I5
X919 For % inch shaft......... 1.15
Replaces ordinary knob or dial.  Gives

perfect vernier control on condenser, vario-
meter, variocoupler, tickler, etc. Positive
easy actlon. Looks fine. KEasily installed.
Lspeclnlly desirable in tuning neutrodyne
gets.

COMPOSITION DIALS

X921 Diam, 2 in. for 3-16 in. shaft.Ea.16¢
X922 Diam. 2 in. for 3 in. shaft. Ea.lBe
X923 Diam. 3 in. for 3-16 in.shaft.Ea.220
X924 Diam. 3 in. for % in. shaft. Ea.22¢
X925 Diam. 3% in.for % In.shaft. Ea.27¢

Handsome dials moulded in one Diece of
polished black composition. 2 inch size has
270° scale marked 0 to 100 ﬂnely engraved
in contrasting white enamel. 3 and 3%
inch _size have 180° scale marked 0 to 100,

BAKELITE DIALS

T sﬁan' Fach..
X933—3 in. Diam. for

.33¢

3-18 in. shaft. Each..39¢c
X934-—3 in. Diam. for
% in. shaft. Each....39¢

X935—4 in Diam. for % in.shaft. Ea.48¢
Moulded in one piece of genuine balelite
. *n polished black finish. Finely engraved
le in contrasting white enamel. _ Sure
p knob that fits the fingers. Higher
grade dials for @ood sets. Match verfectly.
VERNIER DIAL ADJUSTER
X941 Each .....I19¢
BEasily installed at edge
of dial, gives finest ver-
nier adjustment of con-
denser or inductance. A |
Polished black knob. !

great value.

WE PAY TRANSPORTATION CHARGES IN,U. 8. East of the Rockies
PRESERVE THESE PAGES—ORDER FROM THEM AND SAVE MONEY
AST SERVICE—TRY US AND BE CONVINCED
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
OUR GUARANTEE PROTECTS YOU—We handie only the best goods, carefully tested

and checked by expert radio engineers.
ratus that will give superior results.

est.
deceive or mislead.

Our goods equal ar surpass the clalms we make for them.
Our reputation for fair dealing is our most valued asset.

You are assured of getting guaranteed appa-
And while our goods are best, our prices are low-

We do not attempt to

HOW TO ORDER—Write your Order plainly, state Article Number, Descrintion and

Price of items wanted.
Bank Draft for Total of Order.
followed.

Send Postoffice or Express Money Order.
Prompt Shipment is assured when these directions are

Certified Check or

CABINETS
Fine looking cabl-
nets solidly bullt.
Elegant hand rub-
bed dark mahogany
finish. You will be
proud of your set
mounted in one of
these cabine
Hinged tops. I‘ront rabbeted to take panels.
Panels not included. Prices are transporta-
tion paid. Note that our prices are prepald.

Panel |lnside Dimensions| Art. | Price

Size High| Wide|Deepl No. | Fach
6x 77 5% 6%”‘ 7 X420| $1.95
6x103%4” 5‘/:” 107 7| X422] 2.45
7x10” 6l 9% 77 X421f 2.60
Tx12” 612" 11‘/z" 7”1 X424) 3.05
7x14" 6147113Y 7" X423| 3.20
7x18" 6117 i 7' X426{ 3.45
7x21"” 6%"” 20‘/ 7"| X425] 3.85
Tx24" 61623% | 77| X429) 4.35
7x26” 615712517 7 X431! 5.50
9x14” 8147|13% " |10”| X428] 3.55
19x14”  |11%7{13%~|10”| X430] 4.00
12x21” 11%”120% 10" X432 5.05

CRYSTAL DETECTORS
The latest development in Crystal Detec-

tors. Qive better results and more reiiable
than old style. Used in Reflex circuits.

X742 Grewol Detector. Each .4
X743 B Metal Detector. Each. ... .39
X744 B Metal Crystal. Each,..... .45
X741 Gold Grain Detector. Each.. .83
X745 Yellow Tip Detector. Each... 1.79
X746 Du-Teo. Crystal. Fa Each...... .27

SUPERIOR VARIABLE
GRlD RESISTANCE

l‘ llmlnntee hissing.

clar-
ities signals. Capacity
smoothly varied from 0 to 6 megohms by
half 1turn of knob. Easily mounted on any
panel.

RADIO “‘BAKELITE' PANELS

Notice our very low prices on this fine
quality material. Others ask as much for
hard rubber panels which are worth much
less. We supply genuine Baleelits, Con-
densite Celeron or Formica, all of which
are materials with practically identlcal me-
chanical, chemical and electrical proper-
ties. Machines well without chipping.
Won't warp. Waterproof. Hlghest me-
chanical and dielectric strength. Attractive
natural polished black finish which can be
sanded and oiled. Note that our prices are
prepaid.

Panel | ¥ thick |3/16"thick| % "thick

Size | Art. Art. Art.
_Inches [ No. Price {No. Price [No. Price
6x 7 {X450 $.55(X460 S 89 X470 $1.15
6x10% X451 .86)X461 1.101X 1.73
7x14 [X458 1.381X468 I.73§X47 2.76
7x18 X453 1.78/X463 2.271X473 3.56
7x21 |X457 2.051X467 2.65/X477 5.10
Tx24 |X459 2.42(X469 2.97
7x26 X462 3.25
9x14 454 |.85 X464 2.35

12x X455 2.421X465 2.97
1);-’1 X456 3 62|X466 4.25

GRID LEAKS

X177 Freshman baclc
of panel style...59¢
X178 Freshman back
of panel styvle with

.00025 Condenser 79¢

X170 Freshman base -

mounting t¥pe with .00025 Condenser.790
X172 Duxham Varfable Grid Leak with
Mounting s s e useme b on . . abhE s 89¢
X173 C.R.L. Varlable Grid Teak..
X175 C.R.L. Variable Grid Leak with
grid condenser.. . $1.48

DUBILIER MICADON TYPE GOf

40¢
48¢
.60c

SUPERIOR RADIO JACKS
Finest orade iacks.
Improved design.

Best materlals
Phosphor bronze
springs. Silver con-
tact points. _ Nicke: finisi. Mount on
panels % to 3 in.
X390 Open circuit. Fach.......... 36¢
X391 Closed circult. Each......... 450
X392 Two circuit. Each 540
X393 Single circuit filament control..52¢
X394 Two circuit filament control. . ..68¢

STANDARD JACKS AND PLUG
X387 Open circuit jack. Each.
X388 Two circuit Jack. Each.
X396 Plug takes two sets of Db of

Well made. durable. smoolh working,
nickel finished frame. Well Insulated.

SUPERIOR RADIO PLUGS
X395 With Set
Screws for fastening
cord. Kach....35¢
X397 Two-way —
takes two Dair any
style cords. Lists for $1.00.
Highest grade plugs.
jacks.

59¢
Fit any standard
Polished round barrels.

JUPTCT I

SWITCH CONTACT POINTS
Brass polished nickel finish. All
have 3 in. long size 6-32 screws
and two nuts. All prices the same.
Dozen |5¢ Hundred $1.00
Order by Article Number
X360 Head. %’ dlam,; %” high
X362 Head. 3-16" diam.; %" high
X363 Head. 3-16”diam.;1-16"high
Solder Lugs to Fit Contact Points
Also for connecting wires to g,
binding posts. etc. <
X365 Dozen 8¢ Hundred 300

=

SWITCH LEVER STOP

Brass polished nickel finish.
X386 Dozen (80 Hundred $1.05

SWITCH LEVERS
Very neat pelished black com-
position knob. Exposed metal
parts polished nickel finish.
Titted with panel bushing and

two set nuts. A high grade
switch.
X381 1%"” Radius. Each (4o

INDUCTANCE SWITCH

AN X285 Price including
knob and dial.$(.18
Mounts switch points
and contact lever be-
hind panel. Only one
hole needed to mount.
15 switch points. any
number of which may
be used.

BINDING POSTS
Brass, polished nickel
finigh. Washer and 6-32
in. screw extending %
in.

X370 Large size—bar-
ral nn(l knob %" lo?g.
........... [
X370.2- 4 X372 Smaller sizo
barrel and knob 9-16" long. Dozen.
X374 Large size with composition knob.
Dozen ..
X376 Large slzs with hole for phone tlv
or _wire. Doz 80¢
X378 Small 5|ze with hole for phone tip
or wire. Dozen. 35¢

SUPERIOR INDUCTANCE SWITCH

X 288 Lach 85¢c

Quickly and securely
mounted by drilling one
hole. Only knob and
painter show in front of
panel. Connections can J
be soldered before fast-
ening switch, making
assembly much easier.

X376-8
.70¢

X770 Per Set,

derful bargain.

X756 Red-Head, 3000 ohm..
X768 Hrandes, 2000 ohm........
X769 Brandes, 3000 ohm....

X754 Baldwin Type C with
universal lack plug $10.45
X758 \Vessge;n Elec.

BARAWIK QUALITY HEADSETS

2000 ONMS. .. ... c.oernnn.. $2.60

I'nese hcadsets have proven on rigid tests to be one of the
very best on the market.
an unusual volume.
the best selected materials.
ished finish with polished black ear pieces. Fabric_covered
head band cemfortably and quickly fitted to the head.
plied with 5-foot cord.
much higher prlees than we ask, and at our price are a won-
We guarantee that ¥ou will be pleased with
them and agree that they are the best value by far yet offered.
11 they don’v.s_iult vou we will cheerfully return your money.

The tone quality is excellent with
Skilled workmen male them from only
The receiver cases are fine pol-

Sup-
These sets were designed to sell for

NDARD BRAND HEADSETS
X764 Frost, 2000 ohm $3.30
X766 Frost.3000 ohm $3.95

$9.50 X759 Federal ...... $5.50
X751 Murdock 56. 2000 ohm.....$3.25
$5.25 | X752 Murdock 56, 3000 ohm..... $3.90

PLATE CIRCUIT B BATTERIES

You can make real sav-
ings on these batteries.
We guarantes them to
equal any on the market
regardless of price.  Ex-
tra long life. Don’t
throw away Your money
on cheaper inferior useless batterles.

X180 Signal Corps type, small size, 15

cells, 22% volts. Each. .. S1.10
X182 Large size, 5 taps, 16 19%,
21 and 22 volts. Each....... .$1.43

X184 Variablo Large Navy size, 6%x4x3
lnches, 5 taps. giving range from 6% to

21 volts in 1% volt steps. Each $1.70 O}
Xlaa Combination Tapped volts, 30
cell. 13x4x3 battery. Tapped to glve 45,
2214,21,19%,18 and 16% volts. Handles
both detector and amntifier tubes. Ea. $3.28

“B'" BATTERY METER

X189 Each ........ ..
Reads 0 to 50 volts.  Accu-
rately tells ycu the exact cone

dition of your "B’ Battery.
Convenient watch size. Pol- mH
ished ulclel case with wire o
lead. ey
STORAGE ‘A" BATTERY "
A high grade bat- %)
tery. Guaranteed for - S
three years. Made .
of best new mate- o
rials. Full capacity. o
The hest battery e
buy on the market. (]
Try one of these s
batteries on your .
set for 10 days. If .
at the end of that "
time you are not "
fully satisfi,1 with the battery return it M

and we will refund the purchase Drice.

X194 6 volt, 60 amp. size. Each.$9.90 8
X196 8 \'olt, 100 amp. size. Each.13.25 ™
HOMECHARGER .
BATTERY CHARGING RECTIFIER »
Charge your battery at home over Y
night for a few cents. Simply con- |8
nect to any 110 volt 60 cycle light
socket, turn on current and recti- [
fier does the rest automatically. Mg
Wil worle for years without at- q
tention. Simple mt
m connections. les 'l
a tabering L

charie which bat-

(erles should
hav& You can My
make it pay a W]
| profit charging W

|| vyour _ friends’

L l.h... auto batterles.

. Long connecting |
c?rgs wlth1 palr .:
of battery ciips. |

X20i For 6 volt battery....... .$12,95 mi
X203 For 12 volt battery........ 12.95 pfj
HYDROMETER 5

X190 Each wg.-kpieisdabest bl "
Accurately tells you the condmon of 'l
your storage battery. Helps you keep your

Lattery in better condition.

BATTERY CLIPS
X198 Two for ....,..280p
Cilp onto storage battery
terminals, lead coated. Make
positive non-corrosive contact at all times.

WIRE CONNECTING CLIPS
X199 Per dozen

Small connecting clips for

P quickly fastening leads on-

to binding posts. etc. Handy

Every radioist should have at

and usoful.
least a dozen.

RUBBER COMPOUND PANELS
Alade of a special compound having a rube

ber base. Lqual in appearance and in all
essentlal _points to any other class of
panels. Fine smooth polished finish., Can
be drilled or cut without chipping. Guare
anteed not to warp and to be perfect
ingulator for radio use. Smooﬁl clean
edges, Thickness 3/16 Inch. Size glven
is in inches.
X481 7x10..$ .80 X484 Tx13. Sl 38
X482 7x12.. .90 X485 Tx21.
X483 7x14.. (.08 X486 Tx24. I95 -
STANDARD BRAND LOUD SPEAKERS
AND UNITS
X610 Murdock Loudspeaker ......$2.7%
X613 Barawlk with Baldwin unit.’ 9.75
X615 l'athe Loudspeaker ........ 15.95
| X616 Atlas Loudspeaker ......... 22.50
X612 Maguavox R3 Loudspeaker..29.50
X614 Magnavex M1 Loudspeaker..29.50 [
X617 Music Master Loudspeaker...27.00 #&g
X755 Genuine Baldwin type C untt 5.10 ]
X619 Murdock Special Unit. 2.60 @
X618 Brandes Table Talker. 9.25 B4
X620 Baldwin Loud Speaker. 2.50 @)
X608 Atlas Unit. Each.......... 0.75
X607 Western Electric Unit. 0.75
RAD!IO SWITCH
X287 Bachh :adh.isnaai

¢
Cuts current on and off in- c
stantly by a push or pull

Very neat. Well made. Durable. Saved
tuhes and batteries.

BEZELS
X399 Diameter 3 inch. 150
X400 Diameter 1% inch. i

150
Flnest quauty.
Greatly improve

Polished nickel finish.
it any thickness panel.
| appearance of any ast.

THE BARAWIK CO

Chicago's Original Radio Sup-
ply House. Beware of Imitators,

www americanradiohistorv com
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dio Rece

~more perfect this summer/

Tremendous z)ﬂprowments m sem/z'ﬂg and recez'w'ﬂg
combine with better programs to prow'de

the best of radio fun!

This is indeed a radio summer! The vital interest of the presidential campaign—
waged right in your own home. The glorious and inspiring church services. The
important sporting events, market reports, home hints, intensely interesting talks,
gay music—all these diversions are brought directly to you.

Why Sending
Is Better

Last summer many high power
broadcasting stations operated
on a single wave length. This
summer they are spread over
a wave band. You may choose
at your will. Sending stations
have greatly increased their
power and are spreading their
programs over many more
miles. Broadcasting from in-
terconnected stations includes
many people who would form-
erly have been deprived of the
unlimited pleasures of radio.

For sixteen years the Brandes name
has consistently stood for service
~—for skill— and dependability.

ﬁ% B -

Table-Talker . . . Sro.00
30c additional west of the Rockies
In Canada 74.00

Navy Type Headset . § 8.00
In Canada . . . .

$6.00
7.00

Superior Headser . .
In Canada . . . .

———— L

Wy Reception
Is Clearer

Setshavebeen vastlyimproved.
They are more keenly selec-
tive, more sensitive, more sat-
isfactory generally. Vacuum
tubes have been re-designed,
new circuits have been devel-
oped. New loudspeakers, as-
suring accurate and true repro-
duction, have been put on the
market. In fact, the combina-
tion of finer programs,stronger
sending and clearer reception
now makes the marvels of radio
an active part of every day life.

All Brandes Products are sold
under a money-back guarantee
by reliable dealers everywhere.

ption

k!

i

>~

iy

Bra

ndes

e JE NAMe T0 Rnow in Radio
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cleare;

DEALERS:

N & K Phones are being backed by a wide advertising cam-
paign that is already bringing a big increase in sales. Get
in on these profits! N &K comes packed in cartons of ten
with advertising display cards for window and counter and
leaflets. If your jobber cannot supply you, write us today.

www americanradiohistorv com

& K Phones are designed

for just one purpose —
4 the natural reproduction
of musical tones. They are sold
under a guarantee to reproduce
both high and low tones more
clearly, with greater naturalness and mel-
lowness. They will not increase the
loudness of weak signals—because a// the
tones, high and low, have to. be kept in
natural proportion, to secure such mellow-
ness as N & K gives. Volume is the job
of your receiving set.

Fans and mere beginners alike are en-
thusiastic over N & K’s wonderful clear-
ness. Qut of several hundred amateur
stations that tested N & K Phones last
year, fully 90 per cent pronounced them
the best they had ever used.

“Entirely free from mechanical

sounds’’ says station 1PX . . . . “‘Exclude
noise of visitors moving around operating
room’’ says station G.R.R . ... “Tone

soft and clear as a bell”’ says 1FI; and
so on. We will gladly send you our new
folder reproducing other comments from
fans and telling the real reasons wiv N & K
Phones reproduce more clearly than other
phones. Write now.

TH. GOLDSCHMIDT CORP.
Dept. R6, 15 William St., New York, N. Y.

7 Head Set,Mode!
]\ EJ(‘BJQKVD, 4000 ohms, is
aremarkableexampleof skill-
Sul avorkmanship. Made of
nickeled brass aith hard rub-
ber ear cups, accurately me-
chinethreaded toinsureproper
seating of diaphragm. A
special device insures uniform
spacing betaveen diaphragm
and magnet poles. Magnets of
finest German steel,wound by
entirely neaw method. Sanitary
headband, covered with gen-
uine leather. Six foot cord.
Price, $8.50.
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— Jo the man who buys
his radio “ready made™°

These set makers use ACME Transformers

THE BRISTOL CO.
AMPLIFEX RADIO CORP.
SLEEPER RADIO CO.

‘ N 7 HEN you buy a radio set,
choose one which uses Acme

Amplifying Transformers. Ampli-
fication is the key to radio. Ampli-
fication builds up the tiny sound
waves that reach your set and
makes them loud enough for you to
hear. To hear radio “loud and
clear,” be sure to have transformers
that give maximum amplification

WM. J. MURDOCK CO.
PENN. WIRELESS MFG. CO.
STANWOOD ELECTRIC SPECIALTY CO.

POWR RADIO CO.
SEARS MANUFACTURING CO.

transformers, has perfected ampli-
fying transformers which are
famous among radio owners for
giving the greatest amplification
without distortion. Eight manu-
facturers of complete sets use Acme
transformers for best results. Thou-
sands of amateurs who have built
their own, insist on Acme to be
sure of getting the greatest possible

range and getting it “loud and

without distorting the sound. Dis-
clear.”

tortion makes squeals and howls
out of broadcasting that should be
clear and distinct.

Send for booklet

SEND for our booklet “Amplifica-
tion without Distortion” which
explains amplification and the im-
portance of using the right ampli-
fying apparatus.

How to get amplification
without distortion

THE Acme Apparatus Company,
specializing in the manufacture of

ACME APPARATUS COMPANY, Dept. 28, CAMBRIDGE, MASS,, U. S. A.

ACME

~for amplificatfion

................................................

ACME APPARATUS COMPANY
Dept. 28, Cambridge, Mass., U. S. A.

Gentlemen: I am enclosing 10 cents (U. S. stamps
or coin) for a copy of your book, “Amplification
without distortion.”

...............................................
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Money in Radio

By H. GERNSBACK

able, the radio business went above $250.000.000
in total sales for the year. Very conservative esti-
mates for 1924 seem to indicate that the total
radio sales will probably be in the neighborhood of 400
million dollars. Tremendous as this amount is, it is small
compared to what it will be five or ten years hence.
Always remember that there are 110,000,000 persons in
the United States and that we have only sold, so far, about
two or three million sets, whereas there is a potential
market for at least 25,000,000 sets. This does not mean
that once we sell 25,000,000 sets the market will be satu-
rated. Quite the contrary. Years ago when the automo-
bile industry was in the same position radio is today. it
was thought that the saturation point in automobiles would
soon be reached. It was forgotten, however, that the
average life of a car is only two vears and that it means
nothing by way of statistics for future sales if a man
owns a car, because in two years or less he will own a
new one.
The same holds true in radio. The average life of a
radio outfit is barely one year, in other words, we have
not yet even scratched the surface.

D TURING 1923, according to the latest figures avail-

RADIO IN COUNTRY STORES

FOR the past few years, ever since the inception of
radio, sales always decreased during the summer for
no reason at all. As a matter of fact, theoretically, trade
activities should be more active in the summer than in the
winter, and during the next two or three years that con-
dition will be reached. The writer predicts that fortunes
will be made this year in radio from altogether unsus-
pected sources. A large percentage of sales wwill shift
from the city to the country. Nearly everybody who has
a car this year and goes motor camping or touring will
take along a radio set, and it will be the country store
that will be benefitted to a very large degree. If country
stores will install receivers and loud speakers, and put
in a supply of radio essentials, such as dry cells, “B”
batteries, aerial wires, tubes, grounding rods and other
radio essentials, they will find a brisk trade on their hands.

This is an entirely new field for the trade and it is sur-
prising that the radio manufacturers have not pushed this

rce heretofore. Every automobile accessory manu-
turer knows that the country store and country garage
as well as road service stations are a most productive
source of sales in the summer. The radio trade has not as
yet awakened to this possibility.

Road Houses, Inns, etc., should also take advantage of
radio and install good outfits with loud speakers to
attract customers. People are getting used to radio and
are beginning to miss it when they do not hear the latest
news that is being broadcast daily. It is a wise Inn-

www americanradiohistorv com

1723

keeper wio appreciates this feeling. If city restaurants
install radio loud speakers, is there any reason why those
in the country cannot do likewise? This summer par-
ticularly, all baseball returns will be broadcast far and
wide. A loud speaker in a store or Inn will surely attract
people by the hundreds.

HALF A MILLION FOR AN INVENTION

AN official of one of our big manufacturing corpora-
tions recently, in a conversation, mentioned to the
writer that his Company would gladly pay a half million
dollars for a real static eliminator. Just think of that,
you experimenters ;: think what you could do with a half
million dollars! One of these days someone is going to
invent a static eliminator that will be sold for $5 or $10
and then summer radio will be on for good.

The problem should not be hard to solve. It seems to
the writer that here is the most fruitful field for research
work that you can tackle this summer, instead of putting
your outfit away in the cellar during the hot spell. Work .
it for all it is worth and then try and think up ways and
means of doing away with the bothersome static. The
harder you work on this problem, the greater radio will
be. The writer predicts that the man who invents such
a device will go down in history as one of the outstanding
radio inventors of the age.

Here are a few tips on static elimination: Dr. Harris
Rogers, who has worked along these lines, has found
that static can be reduced considerably by burying the
aerial in the ground, in other words, an underground
aerial. The same result can be obtained by submerging
an aerial in water. Then, of course, we have the
loop which reduces static quite a good deal, although not
enough to make it really worth while. The experimenter
will ind a wide field in this direction by experimenting
with special coupled and balanced circuits, resistance units
and other similar means, all of which cut down the static.
Then we have the much neglected condenser aerial. This
also reduces the static quite a good deal. It may even be
possible to construct a special sort of aerial that may
be made static-proof.

Some years ago the writer experimented with such an
aerial, which was nothing but a heavy rubber insulated
wire, No. 14 B. & S. gauge; over the rubber there was
wrapped tinfoil, or copper ribbon, covering the entire
length of the wire. By grounding the outside metallic cov-
ering static was eliminated to some extent. The connec-
tions can be switched so that the outside metal covering
may be nsed as the antenna, while the center wire is
grounded. Additional experiments may be made by in-
serting a condenser in series with the grounded connection.
Due to lack of time the experiments were never completed.

All of these are suggestions that are well worth while
and may lead to bigger things,
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Radio Broadcasting in Great Britain

By Dr. J. A. Fleming, M. 4., D. Sc., F.R.S.
PROFESSOR OF ELECTRICAL ENGINEERING, UNIVERSITY OF LONDON
Dr. Fleming’s description of radio broadcasting in Great Britain is indeed wvery mteresting and
will satisfy the curiosity of the American radio fan as to how they of England manage their
system. The radio fan of Great Britain is enjoying the freedom of the air the same as we but
under slightly different conditions.

(Courtesy of Marconi’s Wireless Telegraph
Co., Ltd.)
Fig. 6. The microphone and its stand in the
broadcast studio of station 2LO, London.
This is supported on a soft rubber cushion
which absorbs all vibration,

(Ceurtesy of Marconi’s Wireless Telegraph Co., Ltd.) .
Fig. 2. The cage aerials on the roof of Marconi House, Strand, London, from which the filaments, drawn tungsten wire. The oscil-
London (2LO) broadcasting by radio telephone takes place. lator valves are nominally of six-kilowatt

ower. The anode voltage i =

HE upgrowth of radio broadcasting oscillator valves; and the fourth, the modu- glied from low frequenff:lsea;tser}%g?& zlll‘ll)_

in Great Britain is rather more recent lating valve. The above named four panels rent and rectified by the Fleming e Teesil

than .that- in the United States, but are as shown from left to right in Fig. 1.  the first panel. The filament power is 10 to

owing to the care with which it has These valves are made with all-glass bulbs |5 amperes supplied at 15 to 20 volts. The

been controlled it is being conducted and two-inset tubes of the type manufactured condensers, inductances and regulatino' resis-

very efficiently and along right lines. As by The Marconi-Osram Valve Co. The tances are included in the angle-ironb oo
ordinary telegraphy and telephony are anode cylinders are of molybdenum and the orl forming the panels. The oscillatine
under the control of the State in Great Bri- =
tain, so also are radio telegraphy and tele- o
phony. Nevertheless, to conduct radio
broadcasting, a separate incorporated limited
public company was formed, called the
British Broadcasting Company (B.B.C.).
The trouble at the outset was to regulate

matters so that funds could be provided . 2 -

for the remuneration of musicians and en- 3 ¢ e
tertainers, and for the crection and main- 2 ‘% ‘ 5 (RS ‘ 0‘
tenance of the broadcast stations. This has » S E p. —

been done by making it compulsory on every 2 o ";ﬁ}f W =

listener-in, or radio-operator to procure a
license from the General Post Office costing
$3.75 and to use only special types of appara-
tus. According to statistics furnished by the
Post-Master General. there were in force on
January 31, 1924, 636,000 wireless receiving
licenses in Great Britain. The majority of
these are simply licensed to use receiving
apparatus bought complete, and stamped
B.B.C, but a large number of the licensees
hold experimental licenses which permit
them to build their own receiving sets with
parts manufactured in Great Britain. A few
possess transmitting licenses also.

The B. B. C. has established, up to the
present, eight main broadcast stations the
call letters and wave-length in meters of
which are: London 2L0O-365. Bournemouth
6BM-385, Birmingham 5IT-475. Glasgow
55C-420, Manchester 2ZY-375, Cardiff
SWA-353, Newcastle 5NO-400 and Aber-
deen 2BD-495. In these stations thermionic
valve (vacuum tube) transmitters of 1,500
watts output are installed.

These transmitters are shown in Fig 1 ) :
5 ¢ (Conrtesy of Mar 3 -
and comprise four panels: The first con- . f Marconi's Wireless Telegraph Co., Ltd)
tains the rectifying cv Fleming valves; the Is’lg., 1. The vacuum tube transmitter employed in the British Broadcasting Company’s Radio
second, the drive panel; the third, the main " tations. The four panels from left to nggt e l{e:pectwely, the rectifier, amplifier, oscillator
an modulator.
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valves supply carrier-wave currents to the
cage aerials on the roof of the transmitter
station.

Fig. 2 shows the aerials on the roof of
Marconi House, Strand, London.

A TYPICAL PLANT

Fig. 3 shows the valve transmitting plant
of the Bournemouth station and is typical of
the plunt supplied to the other stations. Low
frequency alternating current is supplied for
rectification by the rectifier valves after
=iz stepped up by static reformers. Di-

2t current for filament heating is obtained
from suitable generators.

Fig. 4 shows a view of these generators
in the Bournemouth Station, England. The
broadcast studio, where the actual speaking
or musical performances take place, is not
always in the same building, as the trans-
mitter and aerial.

The London 2LO, the headquarters and
chief offices of the B.B.C. are at 2 Savoy
Hill, on the Thames Embankment, and are
perhaps a quarter of a mile from Marconi
House, Strand, where the transmitter is lo-
cated. At the top of the main offices is a

(Courtesy of Marconi's Wireless Telegraph
Co., Ltd.)
Fig. 4. Motor generators and rotary conver-
ters in the Dynamo room of the Boumne-
mouth station, England.

room for artists or performers, awaiting
their turn to broadcast ‘and adjoining
this, is a sound-proof studio (see Fig. 5).
Besides the grand piano, the chief article
of furniture here and the most important
is the microphone, which is placed on
a wooden stand on rubber tired wheels
50 as to be easily moved about. The actual
microphone (see Fig. 6) is suspended i an
anti-vibration cradle. Various types of
microphone of the carbon granule type and
also of the magneto of Bell telephone type
have been in use. The one favored at pres-
ent is the magnetophone in which a strong
radial magnetic field is created between two
{ tromagnets with similar poles facing
€ucn other. In this field moves a flat coil
of wire on an aperiodic diaphragm, which
is set in vibration by the sound waves.

The currents from the microphone are
amplified by a series of amplifying valves
(see Fig. 7) and conveyed to the grid of the
modulator valve in the transmitter and
thence impressed on the carrier wave.

In those cases in which a speech or lecture
is broadcast or opera or play from a dis-
tance, suitable microphones are placed in
{ront of the speakers or on the theatre stage

(Courtesy of Marcons’s Wireless Telegraph
Co., Ltd.)

Fig. 3. The vacuum tube transmitter in the

Bournemouth station of the British Broad-

casting Company, Ltd. This s the standard

pattern for all other British broadcast stations.

or lecture table at that place and the speech
currents from these, after being amplified
by valves, are transmitted by imderground
or overhead Post Office telephone lines to
the headquarters of the B. B. C. at Savoy
Hill, and thence to the London transmitter.
In order that simultaneous broadcasting of
important speeches or performances may
be carried out all over Great Britain, all
eight stations are connected by telephone
l lines with the B. B. C. headquarters where
¢ they terminate on a switchboard with a. suit-
able amplifier, (see Fig. 8). In this way all
the stations can be connected to the London
microphone so that the program can be
broadcast simultaneously from each of the
stations on its own wave-length. The in-
terconnecting ‘switchboard is so arranged

T N
g

3

(Courtesy of Marconi’s Wireless Telegraph Co., Ltd.)

The studio of broadcast station 2LO at Savoy Hill, London. Note the microphone

Fig. 5.
in the foreground.
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(Courtesy of Marconi’s Wireless Telegraph Co., Ltd.)

Fig. 7.

The vacuum tube voice amplifier as used in the broadcast stations of the British

Broadcasting Company, Ltd.

that the program may originate at any one
of the stations.

‘Thus, if a speech or song is being given
" at Aberdeen, Scotland, and it is desired to
broadcast it glso from Glasgow, Scotland, at
the same time, the current from the micro-
phone amplified.at Aberdeen (or part of it)
is transmitted over the Post Office trunk
telephone line to London to B. B. C. head-
quarters. The  current employed on this
trunk transmission is five milliamperes at
five volts. It is then transmitted back to
‘Glasgow and, after amplification, operates
the Glasgow modulators.

RE-BROADCASTING EXPERIMENTS

In some cases special programs are trans-
mitted from the course by radio-waves and
not along telephone wire. Thus there is in
London a famous old theatre called the
“Vic"” (short for Victoria) and it has been
the scene lately of much Shakespearean play
revival. An opera performed there was
recently distributed. A small radio plant of
about 100-watt power was installed at the
theatr¢ and collecting microphones were
placed on the stage; the small transmitting
plant radiated on a short wave-length the
music and songs. These radiations were
picked up at Marconi House on a frame
aerial and re-broadcast on the wave-length
of 2LO. The performance was heard per-
fectly and with a pleasing absence of the
distortion and inductive noises which some-
times mar reception when the speech cur-
rents have to travel over Post Office tele-
phone lines.

For the broadcasting of the concerts at
Pittsburgh radio station, Pennsylvania, U.
S. A, (KDKA), the B.B.C. erected an
aerial on Biggin Hill, Kent, England and
picked up there the Pittsburgh waves of
100 meter wave-length. The currents were
then strengthened by a six-valve amplifier
and transmitter to the London station by
special telephone wire, and thence also to
the other British stations. The listening-in
‘in Great Britain began af 11 p. m. on Satur-
day, February 23, but was much marred by
strong atmospherics. - Nevertheless, the
writer distinctly heard some of the songs.
The experiment was repeated on Saturday,
March 1, at 11 p. m, and was more suc-
cessful. Having regard to the period of
the year .and the five hours difference in
lougitude, the hroadcast would probably

have been better received if it had been
given a couple of hours later.

There is no doubt that under favorable
atmospheric conditions the American broad-
cast will be well heard in England.

RELAY STATIONS

In order to meet the case of those listen-
ers who can only afford a crystal detector or
single valve, the B.B.C. has arranged to
establish a number of relay stations in
Great Britain. These are to be smfall trans-
mitting stations radiating 100 watts in place
of the 1,500 watts of the main stations.
These stations will be connected by tele-
phone wire with the studio of the nearest
large station. - These relay stations will
cover a radius for simple crystal detectors
up to about five miles. This will encourage

Fig. 8.

‘Company by means of which all the

Radio News for June, 1924

the use of inexpensive receivers and home-
made apparatus,

One of these relay stations has already
been established at. Sheffield and is fed from
the Birmingham main station. Another is
under construction at Plymouth -and others
are to be opened at Edinburgh, Liverpool,
Hull and Leeds. The wave-lengths of these
relay stations will be between 300 and 350
meters,

It is expected that these stations will be
of extreme importance in connection with
the proposed wide use of radio broadcastinzs
in the public elementary schools.

The educational authorities in Great Bri-.
tain are fully alive to the great value of
radio telephony by means of which a single
eminent teacher can give a lecture or lesson
to hundreds of thousands of children simul-
taneously. The Glasgow Sthqol-Boeard was
one of the first to make such radio teaching
a feature in the public schools. Other cities.
will no doubt follow. By means of a good
loud speaking telephone, a class of 30 chil-"
dren can take up a lesson on any subject
which admits of being taught without appeal
to the eye, such as_literature, history or
economic science. It is certain that in
broadcasting by radio telephony we have a
most powerful engine for popular and at-
tractive education.

There are two important improvements
which loom large in the immediate future in
connection with British broadcasting. These
are the establishment of a high power broad-
casting station and the employment -of the
“Radio Beam” in connection with long dis-
tance re-transmission.

The B.B.C. is said to be contemplating
the erection of a station outside of London
of 25-kilowatt radiating power.. (16 to 17
times that of the present stations). The
radiation would be on a carrier wave-length
of 1,600 meters so that it could not inter-
fere with the. present band of broadcast
waves of 300 to 500 ineters.

REFLECTED WAVES

The idea of this station is to enable it to
reach districts which are badly served. by
the present stations for small receivers.
With this new station crystal receivers couild
be used up to 100 miles and single valve
receivers up to 200 miles and this would
bring in a large number of new listeners

(Continued on page 1828)

X/

(Conrtesy of Marconi's Wireless Telegraph Co., [td)
The interconnecting switchboard at the headquarters of .the British Broadcasting
British  broadcast

stations can be connected for

simultaneous broadcasting.
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Davlight Broadcasting

- £
(Y
V‘ ;
$° = RECEIVING

HE possibility of successful broad-

casting during the daylight hours is

a question which is occupying, to an

increasing extent, the attention of

radio engineers. As conditions exist,
extensive radio service is curtailed to a
space from eight to fourteen hours during
the period when the syn’s rays do not strike
the portion of the earth over which radio
transmission is being carried.

Average receiving installations located 200
miles or more from a broadcast station are
practically useless during the daytime; and
in fact, many of the less sensitive radio
receivers are able to receive at no greater
distance than 50 miles during the day. 1t is
a problem for the radio engineer to find
means whereby great numbers of radio fans
located, at present, at distances too far away
to obtain satisfactory daylight reception,
may be furnished with the radio enter-
tainments and information available to those
in or near cities.

BAFFLING PROBLEM

It is an extremely baffling problem to
meet, for very little is known concerning
actual causes of this unsatisfactory be-
havior of radio during the day. It is only
known that the audibility of a given station
at a given distance during the night, is
many times greater than the audibility of
that same station during the light hours. A
conservative estimate applicable to ordinary
broadcast reception, places the factor of
superiority at 100 to one. In other words,
for. cases where the receiving installation
i( cated within a few hundred miles of
the broadcast station, the audibility during
the. night-time will be approximately 100
times as great as the audibility during the
day. The factor varies, however, with the
distance between the broadcasting and re-
ceiving installations. It is the commion ex-
perience of every radio fan to be unable
to hear at all during the day, certain- sta-
tions which are received very satisfactoril

at night. These stations are, in general,
* Chief Engineer. C. & W siatwn
Wi.AG.

lllustrating one possible explanation for fading. 1
of the transmitted wave strikes the Heaviside layer and is

reflected in a manner similar to that shown. h
changes in the H:aviside layer a torresponding variation of
the reflected wave will take place, thus putting it in and out

By RAY A. SWEET"

In view of the increased interest in daylight broadcasting, a series of tests have just been con-
cluded by station WLAG at Minneapolis and St. Paul. In the following article Mr. Sweet
sums up the result of the tests and tells of the problems, advantages and disadvantages “of

broadcasting in daylight and at night,

W

of phase with the direct wave at a receiving end.

located at a considerable distance. Electri-
cal engineers estimate that the factor which
obtains in the case of trans-Atlantic radio
telegraphy, is 5,000 to one,

Many theories have been advanced to ex-
plain this phenomenon. By far the most
satisfactory hypothesis attributes the result
to ionization of the air. Radio waves are
propagated by means of stresses, electro-
magnetic, and electrostatic, which exist in
space above the earth. These stresses are

influenced by a number of factors, such as.

the power of the broadcast station, the dis-
tance of the point of reception from the
transmitter, the height of the point from
the ground, and by the conductivity of the
air. This latter factor, it is thought, is the
seat of the difficulty in daylight broad-
casting. . It is believed that the ultra-violet
rays of light emitted by the sun, when they
strike the atmosphere, cause the molecules
of the air to ionize and become conductive.
In this way, the stresses above mentioned,
are allowed to “leak” off to the ground and
become diminished. This phenomenon of
diminution takes place not only at the re-
ceiving installation, but also in the vicinity
of the broadcast station, and during the en-
tire course of propagation of the radio
waves. In other words, a wave of great
amplitude at the broadcast station is wasted
and diminished during its entire course, and
when it arrives at the receiving installation,
it is no longer sufficiently powerful to actu-
ate a radio receiver.

This theory is generally accepted as the
most plausible of all by radio engineers. It
is, however, by no means fully “established.
For example, it is not known quantitatively
how the above mentioned stresses are di-
minished by the conductivity of the air,
nor can the effect of shielding the area of
propagation from light rays be determined.

Another theory advanced by authoritative
radio engineers compares the action of the
ether to that observed in the case of magne-
tization of iron. It is well known that
the degree of magnetization in an iron core
such as that contained in a transformer does
not vary directly with the magnetizing field
due to the current in the coil. When this
current has been increased to a certain ex-
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tent, it is found that the increase of mag-
netization in the iron core becomes less and
less for each successive increase of current,
until finally the current in the surrounding
coil may be increased to an indefinite extent
without adding to the magnetization of the
iron. At this point, the iron is said to be
“saturated.” In other words, it has pro-
duced as many magnetic lines of force as
it is capable of under any conditions and an
increase in the magnetizing freld will fail
to increase this number of lines of force.
It is thought that radio propagation is sim-
ilar to this case of the magnetization of
iron. Waves of light given off by the sun
and radio waves are identical except in
frequency. Both radic waves and light
waves depend upon the ether for their
propagation. Accordingly, it is believed
that the light waves saturate the ether in
the same manner that the current passing
through the coil in the transformer sat-
urates the core, 5o that no further vibratory
activity of a similar nature may be estab-
lished. This theory is regarded by the ma-
jority of radio engineers as questionable, but
ingenious.

HEAVISIDE LAYER THEORY

On the other hand, daylight broadcasting
offers some advantages which do not ob-
tain during the dark hours. One of these
advantages is the absence of fading. Radio
fans who have actually succeeded in obtain-
ing satisfactory reception from long dis-
tance stations during the day will have
found that this reception does not ‘“fade”
or “swing,” as is the case in night reception.
This brings us to a consideration of the
theory of fading. Two possible explana-
tions seem to exist for this phenomenon.
One theory depends upon the existence of a
stratum of air known as the “Heaviside
layer” located at a distance of approximately
30 miles above the earth, This “Heavi-
side layer” is a film of highly ionized air.
When a radio wave traveling from the earth

(Continued on page 1820)
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Radio Relay Makes World
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To the left is shown 'the
short wave relay transmitter
at KDKA, East Pittsburgh, }
the waves of which are
picked up at KFKX, Hast-
ings, Nebraska, and re-
broadcast for the West Coast
listeners. To the right is
shown the receiving set at
station. 2LO, London, Eng-
land, which wad used dur-
ing the first tests, to pick up
the programs from KDKA.
The sketch below shows how
the first tests were carried
out,

HE latest and greatest achievement of
modern radio science -was successfully
demonstrated by an experiment in

which five powerful broadcast stations in
the United States and one in England w
linked by radio and simultaneously brow
cast speech and music. The Annual Alumni
Dinner of the Massachusetts Institute of
Technology, given in the main ballroom -
of the Waldorf-Astoria Hotel, New York
City, was the program broadcast.

The- novel technical operations necessary
for the success ¢f the event embodied the
use of the new short wave relay transmitter
and receiver, and the proof of their efficiency
opens new and boundless vistas to the radio
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TELEPHONE LINE _
SWITCH TO 2LO *

AMPLIFIERS

public. In detail, the simultaneous -broad-
casting was accomplished in the following
manner :
Station WJZ of the Radio Corporation of
erica, in New York City, had its micro-
p..b)nes installed upon the speaker’s table and
beside the musicians’ rostrum at the Waldorf-
‘Astoria. The program was carried to the
control room at Broadcast Central by direct
wire. - Station WJZ broadcast the program
on its usual wave-length of 455 meters,
while a tap-off wire from the amplifier panel
in the control room carried the speech and
music to station WGY of the General Elec-
tric Company in Schenectady. .From WGY
the program was sent out by two different

Wide Broadcasting Eossible

i
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transmitters, once on the customary wave-
length of 360 meters and again on a specially
designed short wave transmitter, on- a wave-
length of 100 meters. This 100-meter signal,
inaudible to the ordinary listener-in, was re-
ceived on a special-receiver at station KDKA
of the Westinghouse Company -in Pittsburgh.
From that receiving set the program was
again transferred to two separate transmit-
ters, one broadcasting on KDKA's usual
wave of 326 meters and the other sending
on a 98-meter wave.
served as a carrier in similar fashion as did
the 100-meter radio link between WGY and
KDKA. It linked KDKA with stations
KFKX in Hastings, Nebraska, and 2AC 'in

www americanradiohistorv.com

This 98-meter wave:

Manchester, England. 2AC, in turn, was
finked with seven other English stations.

 Station KFKX also served as a radio relay

station; sending the speech on a 104-meter
wave to station KGO, Oakland, California,
which rebroadcast the received signals for
local reception on the West Coast.

The speed with which the radio waves
travel is so terrific that 2AC was broadcast-
ing the same sounds as KGO at practically
the same instant, there being an inappreci-
able time loss in the jump from the Waldort
to Manchester or to Oakland.

Listeners-in from England to California
were amazed to hear the announcemient, “This

(Confinued on page 1802)


www.americanradiohistory.com

1730

The Ristory of Radio

This interesting review shows how Radio was
made possible by the inventions of several men
and. how long ago some fundamental discoveries

were made

1827.—Savary found that a steel needle
could be magnetized by the discharge
from a Leyden jar.

1831.—Faraday discovered electromag-
netic induction between two entirely sep-
arate circuits.

1837.—The first patent for an electric
telegraph was taken out by Cooke and
Wheatstone (London) and by Morse
(United States). ,

1838.—Steinheil discovered the use of
the earth return.

1840.—Henry first produced high fre-
quency electric oscillations and pointed
out that the discharge of a condenser is
oscillatory.

1842.—Morse made wireless experi-
ments by electric conduction through
water,

1843.—Lindsay suggested that if it were
possible . to. provide stations not more
than 20 miles apart all the way .across
the Atlantic there would be no need of
laying a cable.

1845.—Lindsay made experiments in
transmitting messages across the River
Tay by means of electricity or magnetism
without submerging wires, using the water
as. a conductor.

1849.—Wilkins revived the same sug-
gestions for wireless telegraphy.

Dr. O’Shaughnessy succeeded in passing
intelligible signals without metallic con-
duction across a river 4,200 feet wide.

1862—Heyworth patented a method of
conveying electric signals without the in-
tervention of any continuous artificial con-
ductor.

1867.—Maxwell read a paper before the
Royal Society in which he laid down the
theory of electromagnetism, which he de-
veloped more fully in 1873 irf his great
treatise on electricity and magnetism, He
predicted the existence of the electric

HEINRICH HERTZ
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Faraday discovered the phenomenon of induction or transfer of energy between two circuits
which were in no way connected to each other.

waves that are now used in wireless teleg-
raphy. !

1870.—Von Bezold discovered that oscil-
lations set up by a condenser discharge
in a conductor give rise to interference
phenomena.

1872.—Highton made various experi-
ments across the River Thames with
Morse’s method.

MICHAEL FARADAY

1879.—Hughes discovered the phenom-
ena on which depend ‘the action of the
coherer. The coherer was later used
practically by Marconi.

1880.—Trowbridge found that signaling
might be carried on over considerable
distances by electric conduction through
the earth or water between places no
metallically connected.

1882.—Bell’s experiments with the Trow-
bridge method on the Potomac River re-
sulted in the detection of signals at a dis-
tance of 124 miles.

Professor Dolbear was awarded a
United States patent in March, 1882, for
wireless apparatus in connection with
which he made the statement that “elec-
trical communication, using this ap-
paratus, might be established between
points certainly more than one-half mile
apart, but how much farther I can not
say.” It appeared that Professor Dolbear
made an approach to the method that
was, subsequently in the hands of Mar-
coni, to be crowned with success.

1883.—Fitzgerald suggested a method
of producing electromagnetic waves in
space by the discharge of a conductor.

1885.—Edison, assisted by Gillilaud,
Phelps and Smith, worked out a2 system
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of communication between railway sta-
tions and moving trains by means of in-
duction and without the use of conducting
wires. Edison took out only one patent
on long-distance telegraphy without wires.
The application was filed May 23, 1885,
at the time he was working on induction
telegraphy, but the patent (No. 465971)
was not issued until December 29, 1891.
In 1903 it was purchased from him by
the Marconi Wireless Telegraph Co.

Preece made experiments at Newcastle-
on-Tyne which showed that in two com-
pletely insulated circuits of square form,
each side~being 440 yards, placed a quarter
of a mile apart, telephonic speech was
conveyed from one to the other by in-
duction.

1886.—Dolbear patented a plan for
establishing wireless communication by
means of two insulated elevated plates,
but there is no evidence that the method
proposed by him did, or could, effect the
transmission of signals between stations
separated by any distance.

1887.—Hertz showed that electromag-
netic waves are in complete accordance
with the .waves_of light and heat, and
founded the theory upon which all moderp
radio signaling devices are based.

Heaviside established communication
by telephonic speech between the surface
of the earth and the subterranean gal-
leries of the Broomhill Collieries, 350 feet
deep, by laying above and below ground
two complete metallic circuits, each about
21, miles in length, and parallel to each
other.

1889.—Thompson suggested that -elec-
tric waves were particularly suitable for
the transmission of signals through foge
and material objects.

P e

JAMES CLERK MAXWELL
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1891 —Trowbridge suggested that by
means of magnetic induction between
two separate and completely insulated
circuits communication could be effected
between distances.

1892.—Preece adopted a method which
united both conduction and induction as
the means of affecting one circuit by the
current in another. In this way he estab-
lished communication between two points
on the Bristol Channel and at Lochness in
Scotfand.

Stevenson of the Northern Lighthouse
Board, Edinburgh, advocated the use of
an inductive system for communication
between the mainland and isolated light-
houses,

Branly devised an appliance for detect-
ing electromagnetic waves, which was
known as a coherer.

1894.—Rathenau experimented with a
conductive system of wireless telegraphy
and signaled through three miles of water.

1895.—Smith established communication
by conduction with the lighthouse on the
Fastnet.

Marconi’s investigations led him to the
conclusion that Hertzian waves could be
used for telegraphing without wires.

1896.—Marconi lodged his application
for the first British patent for wireless
telegraphy. He conducted experiments in
communicating over a distance of 134
miles successfully.

The first demonstration of directional
wireless using reflectors was given in Eng-
land.. Experiments were conducted to de-
termine the relative speed of propagation

JOSEPH HENRY

£

of light waves and the electric vibrations
which actuated a receiver at a distance
of 1% miles between reflectors.

1897.—March: Marconi demonstrated
communication being established over a
distance of 4 miles.

March 17: Balloons were first used for
the suspension of wireless aerials.

July 10-18: Marconi maintained com-
munication between the shore and a ship
at sea at distances up to 10 miles.

September and October: Apparatus was
erected at Bath, England, and signals re-
ceived from Salisbury, 34 miles distant.

November 1: First Marconi station
erected at the Needles, Alum Bay, Isle
of nght Experiments were conducted
covering a range of 1414 miles.

December 6: Signals transmitted from
shore to a ship at sea, 18 miles distant.

December 7: First ﬂoating wireless sta-
tion was completed.

1898.—June 3: The first paid radiogram
was transmitted from the Needles (Isle
of Wight) station.

July 20-22: Ewvents of the Kingstown
regatta in Dublin reported by wireless for
a Dublin newspaper from the steamer Fly-
ing Huntress.

1731

EDOUARD BRANLY

November 2: The first- wireless land sta-
tion in Belgium was finished at Lapanne.

Between 1900 and 1905 Dr. De Forest
was granted numerous patents in the
United States and other countries for in-
ventions connected with wireless teleg-
raphy.

1901.—January 1: The bark Medora
was reported by wireless as waterlogged

1899.—April 22: The first French gun-
boat was fitted with wireless telegraph
apparatus at Boulogne.

July: During the naval manoeuvres
three British warships equipped with Mar-
coni apparatus interchanged messages at
distances up to 74 nautical miles (about
85 land miles).

The international yacht races which
took place in September and Octobet
were reported by wireless telegraphy for
the New York Herald. At the conclu-
sion of the races, series of trials were
made between the United States cruiser
New York and the battleship Massa-
chusetts, signals being exchanged be-
tween the vessels at distances up to 36
miles. On the return journey from Amer-
ica Marconi fitted the steamship St. Paul
with his apparatus, and on November 15,
established communication with the
Needles station when 36 miles away. Re-
ports of the progress of the war in South
Africa. were telegraphed to the vessel and
published i a leaflet entitled The Transat-
lantic Times, printed on board.

1900.—February 18: The first German
commercial wireless station was opened
on Borkum Island.

February 28: The ‘first German liner
fitted with wireless apparatus communi-
cated with Borkum Island over 4 range
of 60 miles.

www americanradiohistorv. com

In 1887 Hertz found that electromagnetic
waves produced effects at a distance and
that they were similar to light waves
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This heretofore unpublished photograph was taken in 1906 and shows Professor R. Fessenden

and his staff at the Brant Rock. Mass., station.

It was at this station that he carried out most

of his experiments with continuous waves and radio telephony.

on. Ratel Bank. Assistance was immedi-
ately sent.

"January 19: The Princesse Clementine
ran ashore, and news of the accident was
telegraphed to Ostend by -wireless.

February 11:. Communication was
established between Niton Station, Isle of
Wight, and the Lizard station, a distance
of 196 miles.

March 1: A public wireless telegraph
service was inaugurated between the five
principal -islands of the Hawaiian group,

viz, Qahu, Kauai, Molaki, Maui, and
Hawaii.
October 15: The first fan aerials were

erected for experiments between Poldhu and
Newfoundland. ]

December 12: The letter “S” was re-
ceived by Marconi from Poldhu, England,
at St. John’s, Newfoundland, a distance
of 1,800 miles,

Prof.: R. A. Fessenden applied for
United States patent on September 28 for
“Improvements in apparatus for the wire-
less transmission of electromagnetic wave,
said improvements relating more espe-

DR. LEE DE FOREST

cially to the transmission and rep_roduc—
tion of words or other audible signals.”
It appears that iri connection with this

apparatus there was contemplated the use”

of an alternating-current generator hav-
ing a frequency of 50,000 cycles per sec-
ond. Professor Fessenden, was granted a
number of United States patents between
1899 and 1905 covering devices used in
connection ‘with radio telegraphy.
1901-1904,—During this period Dr. John
Stone was granted more than 70 United
States patents covering radio telegraphy.
1901-1905.—More than 40 United States
Ppatents were granted to Harry Shoemaker
tovering certain apparatus used for radio
communication.
1902.—February :
plia, American Line, received messages a
distance of 1,55114 statute miles and re-
ceived. Morse signals up to a distance of
2,099 statute miles from Poldhu station,
Cornwall, England.

June 25: The first moving
wire magnetic detector actu-
ated by clockwork was in-
stalled on the Italian cruiser
Carlo Alberto.

July 14-16: Marconi re-
ceived messages from Poldhu
on the Italian cruiser Carlo
Alberto, lying at Cape Skagen,
a distance of 800 miles; and
at Kronstadt, 1,600 miles.

December . On the 17th the
first wireless message ‘was
transmitted across the Atlan-
tic. On the 18th, wireless
messages were despatched
from Cape Breton station to
King Edward VIL

1903.—January 19: Presi-
dent Roosevelt sent a trans-
Atlantic radiogram to King
Edward via Cape Cod and
Poldhu stations.

March 30: " First trans-
oceanic radlogram was pub-
lished in the London Times.

August 4: First Interna-
tional Radio-telegraphic. Con-
ference was held at Berlin.

Poulsen patented the im-
proved arc oscillation genera-
tor, using a hydrocarbon at-
mosphere and a magnetic
field.
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1904.—January 20: The first press
message was transmitted across the At-
lantic.

August 15: The wireless telegraph act
of Great Britain was passed.

November 16: Dr. J. Ambrose Flem-
ing took out his original patent No.
24850 for thermionic valves.

1905.—Iir October of this year erection
of Clifden, Ireland, high-power radio sta-
tion was begun.

1906.—Doctor De Forest was. granted
a patent on January 18 for a.vacuum recti’
fier, commercially known as the audion.

Second International Radiotelegraphic
Convention was held at Berlin, and a.con-
vention was signed by a majority of the
principal countries of the world.

Dunwoody  discovered the rectifying
properties of carborundum crystals ~and
Picard discovered the similar properties of
silicon crystals. These discoveries formed
the basis of the widely used crystal detectors.

1907.—October 17: Trans-Atlantic sta-
tions at Clifden and Glace Bay were
opened for limited public service.

1908.—February 3: Trans-Atlantic radio
stations were opened to the general pub-
lic for the transmission of messages be-
tween- the United Kingdom and the prin-
cipal towns in Canada.

In carrying out his invention Professor
Fessenden constructed a high-frequency
alternator with an output of 2.5 kilowatts
at 225 volts and with a frequency of
70,000 cycles per second. Later Professor
Fessenden reported successful wireless
telephonic ' communication between his
station, located at Brant Rock, Mass., and
Washington, D..C,, a distance of about 600
miles, .

1909.—The steamship. Republic, after
colliding with the steamship Florida off
the.coast of the United States on January 23,
succeeded in calling assistance by wire-
less, with the resuit that all her pass-

-engers and crew were saved before the
-vessel sark.

1910.—The steamship Principessa Ma-
falda feceived messages  from Clifden at
a distanice of 4,000 miles by day and 6,735
miles by night. On April 23 the Marconi
Transatlantic (Europe-America) service
was opened.

(Continued on page 1816)
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Will the Future Broadcast Station Be Buried?

HE conventional thing in the erection.

of broadcast stations is to place the

transmitting antennae hundreds of

feet in the air, supported on towering

masts. More recently, antenna sys-
tems for radiating electro-magnetic waves
have been built atop skyscrapers.

These examples of elevating antenna sys-
tems to considerable heights are responsive
to the accepted theoty that there is a direct
relationship between the proportional height
of the transmitting antenna and the effective
radius over which electric energy is dis-
persed. This theory is supported by the best
engineering practice, However,. in striking
contrast with the invariable tendency to rear
transmitting antennae skyward are the re-

cent experiments of Dr. J. Harris Rogers,

of Hyattsville, Maryland, in submerging the
electric-radiating system in the earth.

He convincingly demonstrated, during the
World War, his claims that electro-magnetic
waves travel under the surface of the earth.
The ability of the Hyattsville inventor in
intercepting ' radio communications from
Europe when the receiving antenna was
buried was an epochal achievement. Not
unti} recently, however, did Dr. Rogers con-
d practical experiments in the transmis-
sitit of radio signals with the antenna
planted under the earth. The sending of
messages by the subterranean route is an
achievement that at once is calculated to ar-
rest the popular imagination ani foreshadow
a time when probably some broadcast sta-
tions will be buried rather than built as ob-
structions to aircraft in flight.

The antenna under the surface of the
earth, in these recent pioneer experiments,
was comprised of copper wire braided over

years experimenting with them.

By S. R. WINTERS

Dr. J. H. Rogers, the originator of the underground antenna system, has spent.a number of
This article describes his actiwvities and the success lie has
attained in the transmission of radio signals from underground antennae

2tngpre,

The upper illustration shows the construction of the cable employed by

experiments with underground antennae.

a hemp rope. The latter was insulated by
means of rubber, the wall of which was one-
half inch thick. This rubber was further
insulated and supported within a vulcanized
conduit which was suspended in a wooden
casing. The whole was buried three feet
in the soil.

The vulcanized conduits were built in 100
feet lengths. The series of experiments in
transmitting radio underground involved
three different arrangements of the trans-
mitting apparatus, with respect to the con-
ducting medium. In one instance, a single
conduit of 100 feet was used, the transmitter
being “grounded.” In another case, 100 feet
of conductor was employed at each end of
an ungrounded transmitting outfit. The
third arrangement involved the placement of
100 feet of vulcanized conduit at each end
of -the transmitting station, with the trans-
mitter connected to the ground in the usual
way for operating transmitting and receiv-
ing equipment. The latter circuit was more
efficient than the other two arrangements.

The transmitting equipment proper con-
sisted of three 5-watt oscillators, placed in
parallel. The plate voltage was 500 volts.
The maximum distance over which this ar-
rangement worked, according to reports to
the Rogers Radio Research Laboratory, was
approximately 400 miles. The use of greatly
increased power in subsequent tests is ex-
pected to increase the range to thousands
of miles instead of hundreds—possibly
across the Atlantic Ocean.

The results of this departure in propa-
gating electromagnetic waves afforded proot
of there being virtually no fading of the
radio signals at the receiving stations.
Moreover. the conditions favoring transmis-
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Dr. Rogers in his
The lower illustration gives a good idea as to the
manner in which waves are propagated from the underground cables.

sion after nightfall in preference to daylight
sending, which is widely recognized when
clevated antennae are used, were not ap-
parent when the electric energy was dis-
persed through the earth. That is to say,
the radius covered by the signals transmitted
during the day and after mightfall were the
same. both with respect to the distance em-
braced and the absence of fading at the re-
ceiving points. -

The underground antenna tests were re-
ceived at Villanova College, Pennsylvania,
with no fading reported. Receiving stations
located in Parkersburg, West Virginia, and
Richmond, Virginia, made similar favorable
reports. These signals, traveling under the
crust of the earth, were heard as far dis-
tant as New Hampshire, although the postal
card to Dr. Rogers acknowledging reception
of the message did not state whether or not
there was an absence of fading. Generally
speaking, howeéver, reports concerning these
tests were received from points within a
radius of 400 miles.

The success of these tests is responsible
for Dr. Rogers advancing a somewhat revo-
lutionary theory with respect to the phe-
nomenon of fading. He is of the opinion
that conditions in effect at the transmitting
station influence fading., “The electrostatic
lines of force do not, at all times, embrace
a uniform area, but this field of energy is
constantly expanding and contracting,” he
states. “The result is that the strength of
the electromagnetic waves radiated from the
elevated antenna varies in proportion to this
contraction and expansion.

“This elastic condition in the electrostatic
field may be attributed to changes in the

(Continued on bage 1839)
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New Army Control Station at Fort Leavenworth
By Capt. R. B. WOOLVERTON, S. C.,_Fellow. [.R.E.

HE new Fort Leavenworth station

came into the War Department ra-

dio net March 26. After a tral

period of 24 hours, it was designated

by the Chief Signal Officer of the
Army as the Traffic Control sfation of the
War Department radio net.

The War Department net, consisting of
75 -stations located at or near all/of the
more important cities of the United States,
has had its traffic controlled heretofore from
the War Department station at Washington.
It became apparent that effective control
could not be maintained from the Wash-
ington station because the distances involved
were too great. Very frequently during
periods of unfavorable weather conditions,
stations in the far west became inoperative
without the immediate knowledge of the
control station at Washington. This com-
plicated traffic routing, and caused delays
of several hours. In view of these condi-
tions, therefore, plans were made nearly a
vear ago for the installation at Fort Leaven-
worth, Kansas, of a high powered vacuum
tube transmitter capable of communicating
directly with every primary station of the
War Department in-the United States. No
expense was spared to insure installation of
a station rcpresenting the last word in mod-
ern radio equipment.

A briei recital of the outstanding features

The control panel of the new high power tube transmitter.
tubes may be seen through the openings in the center panels.

incorpordted in the transmitter and its con-
trols -will serve to illustrate the high de-
gree of development reached by the art in
radio transmitting equipment.

Not less than 10 kilowatts in"the antenna
are radiated on all wave frequencies between
300 and 50 kilocycles (1,000 to 6,000 meters)
when employing continuous wave telegraph
transmission. -

Not less than five kilowatts in the anten-
na are radiated when radio telephone trans-
mission is employed on all wave frequencies
between 300 and 60 kilocycles (1,000 to 5,000
meters).

Automatic regulating devices are provided
in the tube filament circuits which limit the
voltage variation to two per cent of normal
at .85 power factor.

t .- . - .- — — = ow
The high speed recorders and amplifiers may be seen on the table. In the background, on the tables, are two of the five receivers employed

— e NG -

With the installation of the new radio station at Fort Leavenworth, the U. S, Army is inde-
pendent of all other channels of radio communication «nd is able to handle coast to coast
traffic at all times cither direct or by relay from one station to another

The water cooled

The transmitter is of the constant fre-
quency type, employing a master oscillator,
a modulator for telegraph and voice control,
and a power amplifier.

The power supply to the transmitter tubes
consists of a split three phase, three tube
rectifier with water cooled tubes.

The power amplifier employs two water
cooled tubes equipped with filament trans-
formers,

DISTANT CONTROL

The wave change switch can be operated
from the remote control station, several
miles distant, by means of relavs. It is
provided with an interlock which prevents
operation of the switch unless power is
disconnected from the transmitter.

A push button at the remote control sta-
tion, several miles distant, starts and stops
the transmitter automatically.

The transmitter, when sending code, trans-
mits at speeds up to 160 words per minute.

The transmitter radiates no harmonics that
can be heard one mile from the station, using
a six-stage receiving amplifier.

Filters for the rectified plate voltage re-
duce the ripple to a value not exceeding one
per cent.

Alarms are pravided which give audible
warning of excessive water temperature, -trip

for multiplex reception.
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Two additional transmitters are used for transmitting simultaneously on different wave-lengths and for short range work.

The one on the

left is a 5-K.W. arc, and on the right is a 50-watt tube transmitter

the power circuit breaker if water circulation
falls below safe limits, give warning and
trip circuit breaker if a filament burns out,
and sounds if oscillations in the master oscil-
lator ‘cease.

From the above it will be seen that the
transmitter attendant has practically nothing
to do but listen for an alarm which in-
forms him of anything irregular in the oper-
ation of. the set, since complete and instant
control of the transmitter is constant at the
remote control station.

The antenna and ground system was spe-
cially designed to offer a minimum resist-
ance. The resistance at 60 kilocycles (5,000
meters) is about three ohms, with thé result
that at this frequency 64 amperes are ra-
diated at normal full load. An overall effi-
ciency, from outside power lines to antenna,
of approximately 50 per cent. is secured.
This is a very high value for a radio trans-
mitting plant, and evidences the care exer-
cised by the manufacturer of the equipment,
and of the installing engineer of the Signal
Corps in the construction of the antenna and
particularly of the ground system.

In addition to the transmitter described
above, the station has a five-kilowatt arc and
a 50-watt continuous wave tube transmitter.
These two are also controlled from the
remote contro} station, and are used for dis-
tribution of traffic to stations in the middle
west. All three transmitters can be oper-
ated simultaneously, and while messages are
being transmitted to three stations, traffic
can be received from four stations.

NOVEL RELAY SYSTEM

Probably the most interesting feature of
the Fort Leavenworth station is the use of
two special relays of the Creed type, per-
mitting Washington, Fort Douglas (Salt
Lake City, Utah), and Fort Sam Houston
(San Antonio, Texas). to control the
Leavenworth transmitter by radio for
through traffic. To make the operation of
this relay system clear, it should first be ex-
pl=i+ed that at Leavenworth one receiver is
al s set for Fort Douglas, one for Fort
Sam Houston, and one for Washington. I,
for example, Washington has several mess-
ages for Fort Douglas, Washington trans-
mits the conventional signal for “relay,” fol-
lowed by the Fort Douglas call letters
“WVX.” Leavenworth immediately switches
one Creed relay to the receiver set for Fort
Douglas and the other relay to the receiver
set for Washington, both relays being cut
into the transmitter control circuit. Leaven-

worth then signals “K” (go ahead), and
Washington calls Douglas. Washington’s
signals operate the Leavenworth transmitter
by means of the relay. Upon hearing the
call, Douglas replies through the Leaven-
worth transmitter by means of the second
relay, and Washington proceeds to trans-
mit his traffic to Douglas by means of the
Leavenworth transmitter. Douglas is, of
course, always able to break Washington,
because all War Department net stations are
remotely controlled. Thus it is clear that
even an experienced amateur, listening to
the Fort Leavenworth transmitter, will hear
the station sign “WVC"” (Leavenworth) one
moment, “WVX” (Fort Douglas) a little
later, and if he continues to listen he will
be certain to hear the same station sign-
ing “WVA” (Washington) and “WVB”
(Fort Sam Houston). About the time he
decides that he is hearing stations all over

the country, the Department of Agriculture
at Kansas City will be given control of the
transmitter over their leased control line,
and he will hear their live stock market
broadcast and will call it a good day’s work.

The radiophone feature of the transmitter
will perform no peacetime function in the
War Department net, but its presence in
nearly the exact center of the United States,
as one of the most poweriful radiophone
transmitters in the country, offers emergency
possibilities the importance of which is easily
conceivable.

The receiving, or remote control element
of the station, is equipped with receiving
apparatus designed to meet the particular
requirements of the station. The antennae,
each about a mile in length, are employed,
one directional toward Washington, one to-
ward Fort Sam Houston, and the third to-
ward Fort Douglas. The receivers con-

Fip=

Back view of the high power tube transmitter. Mr. F. C. Ryan, engineer in charge of the

installation, is seen adjusting the circuit.
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of flexible design, is held in reserve, to be
cut in on any antenna in the event of tem-
porary failure of one of the regular sets.

The remote control station building is dis-
tant from all power lines and other possible
sources of interference.

Commercial telegraph circuits are provided
so that radiograms may be forwarded by
wire to points not served by radio, or in
event of failure of a station due to local
thunderstorm or other cause.

In conclusion, members of the A. R. R. L.,
and radio fans.in general who have £on-
tinuous wave receivers that will reach 5.
meters are invited to listen in on “WVE
and discover what Signal Corps soldier oper-
ators can do with a real station. They will
not understand much of what they hear, be-
cause most of it will be skipping along at the
rate of about 60 words per minute, and
some of it will be unintelligible at any
speed because of secret methods of trans-
mission, but they will find it interesting
nevertheless.

This side view of the transmitter shows the
two large inductances of the 10-K.W. tube set.

The control desk of the station. The switch-

board on the wall permits relay work through

10 different lines. The meter on top of the
cabinet shows the antenna radiation.

nected to these three antennae each em-
ploy one tuned radio stage, three untuned
radio stages, one tuned radio stage, one
oscillating detector and two audio stages,
all in the order given. When the high
speed tape recorders, or the Creed re-
lays are in use, a two stage power am-
plifier is added. An audio frequency filter
1s used at all times, regardless of whether
telephone or tape reception is being used,
or the Creed relays are being operated for
radio control from Washington, Fort Doug-
las ot Fort Sam Houston,

The three receiving systems are practically
fixed, in their frequency adjustments, within
very parrow limits. This is possible be-
cause the three stations involved, each use
a single transmitting frequency with each
other. No separate calling wave frequency
is employed, each station maintaining a con-
stant watch on the wave frequency of each
of the other stations. A fourth receiver,
of flexible design, is used for receiving from
the various mid-western stations, and is con-
nected to a loop antenna. A fifth receiver,
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Hearings on the Radio Bill

ONGRESSMAN WALLACE
C WHITE's radio bill stood up well
under fire of several objectors dur-
ing a four-day hearing before the radio
sub-committee of the House Merchant Ma-
rine and Fisheries Committee. It is the gen-
eral impression that the sub-committee will
now report favorably to the full committee
and that early action in the House will fol-
low. Secretary Hoover is sanguine as to
the eventual passage of the needed legisla-
tion by the House, but no one dares prophesy
on the attitude of the Senate, due to the
multiplicity of investigation and wurgent
measures before that body. Following the
conclusion of the hearings last week, Secre-
tary Hoover said there seemed to be a gen-
eral “unanimity of opinion” that the bill was
a good one basically.
Appearing before the sub-committee at
the opening of the session, Secretary Hoover
read a report revicwing thé radio situation

By CARL H. BUTMAN

and indicating the legislation needed by the
department if proper administration were to
be continued. Chairman White of Maine,
author of the bill, presided at the hearings,
assisted by Representatives Leklbach, Free,
Bacon, Davis, Bland and Larsen.

SECRETARY HOOVER SPEAKS

Pointing out the imperative need for legis-
lation, although admitting that no law wouid
be a “panacea,” Secretary Hoover said in
part: “The tremendous development in elec-
trical communications is to a large extent due
to the fact that individual initiative has not
only been unhampered by the Government,
but has been encouraged to the extent of the
Government’s ability and regulated so as to
give the maximum service, The further
legislation needed should in my view regu-
late only to the extent that is necessary in
public interest for the development of the
science itself; for the service of those who

www-americanradiohistorv.com

It seems to me, therefore,
that the fundamental thought of any radio
legislation should be to retain possession of
the ether in the public and to provide rules
for orderly conduct of this great system of
public communication by temporary permits

make use of it.

to use the ether. It should be kept open
to free and full individual development, and
there should be assurance that there can be
no monopoly over distribution of material.
“Radio communication is not to be congit
ered as merely a business carried on for §.
vate gain, for private advertisement or for
entertainment of the curious. It is a public
concern impressed with the public trust and
to be considered primarily from the stand-
point of public interest to the same extent
and upon the basis of the same general prin-
ciples as our other public utilities.”
He also indicated the need for definite au-
thority for the Secretary of Commerce to
(Continued on page 1846)
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Courtesy of the Air

By S. M. KINTNER

MANAGER RESEARCH DEPARTMENT WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY.

NTERFERENCE, its causes and results,

is now a most popular topic of con-

versation among radio fans. Interfer-

ence from one cause or another has

been experienced by evety radio fan,
but few of them know the real reasons for
this trouble and how to take measures that
will assist in reducing it.

These interferences are caused by: (1)
A broadcast transmitting station so close
to the receiyer or so powerful as to make
it difficult to “tune out”; -(2) a transmitting
station operating on a wave-length so_near
to the one being received as to cause inter-
fering beats at a beat frequency which is
sufficiently fow to bring it within the audi-
ble range; (3) a nearby amateur transmit-
tig station operating on a spark set, or an
A. C. tube set; (4) atmospheric disturb-
ances, called “static” and particularly apt to
be present during ‘the summer months; and
(5) the interference caused by “birdies”,
so-called on account of their supposedly
bird-like character of sound. While there
are times when quick “tweet” sounds may be
heard, I have always thought that the
“howling of winter winds” or the “wail of
lost souls” was more truly descriptive of
the sensations produced by this type of in-
terference.

As “birdies” is the interference produced
by one listener with another I will direct
your attention to it in order that you may
better understand the cause of it and adopt
a plan of tuning which will cause vou to
interfere with your neighbor as little as
possihle. Remember that a radio listener
tuning in late on a program can be just as
much of an annoyance to those near him
as can one arriving late at the theatre in the
middle of an act when carelessly stumbling
over things and making a lot of unnecessary
noises while finding his seat.

An antenna at a receiving station re-radi-
ates a- certain part of what it picks up. This
is true, in varying degrees, of all such an-

There is no excuse in claiming ignorance of a lawe.

wards an mdividual showing a lack of courtesy.

where acts of ignorance or intentional discosrtesy are inexcusable.
no less desirable than courtesy in social realins
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There is no good will in this world to-
We have reached the point n radio

Courtesy of the air is

#4‘7/
N

This ‘‘distance hound” is trying to squeeze the maximum amount of regeneration out of his

set with the result that

tennae. When, however, one permits a de-
tector tube to oscillate, which results from
too much regeneration, the radiating ten-
dencies of an antenna are increased many
fold. When the tube is oscillating, the re-
ceiving station becomes a transmitting sta-
tion sending out waves of a frequency at
which the tube is oscillating.

As the tube oscillation frequency is con-
trolled by the tuning of the set, it is apparent
that when the tunming of the set is changed

——This poor bird who has been listening contentedly to a good program from a local sta-
tion gets the full force of the other bird’s manipulations.

www americanradiohistorv. com

while the tube is oscillating, the radiations
sweep over that band of waves just as the
note of a siren is changed as its speed is
altered.

This sweeping across a wave to which
someone else may be listening causes the
kind of interference known as “birdies”.
A radiating receiver will affect sets within a
mile of it. In the majority of instances
the operator of such a set is unaware that
he or she is causing a disturbance.

COURTESY NEEDED

It is hard to believe that anyone would
knowingly drag across the various wave
bands to find the beat of a desired carrier
wave any more than one would drag an arm
over the heads of the occupants of seats
in a theatre in order to more easily find the
empty one. Each act is equally rude, al-
though the radio tuner may for a time bhe
excused on the score of iginorance.

The care that need be exercised in tuning
to avoid annoying your neighbors depends
upon where you live. Ii you are in the
countrv where radio receiving sets are miles
apart. little or no thought nced be given
to it as a possible cause of interference.
if, however, you are in a city where there
are many radio receiving sets near you, you
should, as an act of courtesy and considera
tion, use every care against tuning while
vour tube is oscillating.

You will want to know two things in your
efforts to carry out such a plan of tuning:
(1) How to know when your tube is oscil-
lating; and (2) how to find the distant
station without the carrier beat note.

You can always tell when your tube is
oscillating by a peculiar change that takes
place at the beginning of oscillations. There
is a slight swish or rustling noise as the

(Continued on page 1825)
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Too Much Waves

FEW days ago I noticed in the news-
paper a brief itum saying that my
old friend William Pethcod was in
New York and stopping temporarily
at the Biltright Hotel, so I went

around to see him. One reason was that I
always liked an hour or so with Pethcod
because he was such a big fat jolly fellow,
and the other was that I am always on the
lookout for news items for Ranio News, and
the last time I saw Pethcod he had just in-
herited $200,000 and was going out west to
Alacamar, in the state of Califorzonia, to
buy out the newspaper known as the Alaca-
mar Times. What interested me was that
Pethcod had told me he was going to put
some life into that broken-down newspaper
and jazz it up and make it a hot rival for the
Coboya Star, which was the most popular
newspaper out there.” The one thing that m-
terested me most had been that Billy Pethcod
intended to install an up-to-date radio broad-
casting outfit on the roof of the Alacamar
Times building—just as so many up-to-the-
minute newspapers have done in other parts
of the country. He was sure it would help
tremendously to build up the circulation of
the Alacamar Times.

“You see, Butler,” he said, “we’ve only got
these {wo big towns out there—Alacamar
and Coboya—but it is a big territory. And

The ether waves washed against the iron ore mountain and splashed over the to

By ELLIS PARKER BUTLER

Author of ** Pigs Is Pigs ™

Alacamar is not getting her share of the
newspaper business. Why, those towns are
500 miles apart and, do you know, there are
more copies of the Coboya Star sold right in
Alacamar than there are copies of the Alaca-
mar Times altogether. And to my mind the
only possible way to get the Alacamar Times
known quickly and thoroughly throughout all
that territory and right into Coboya itself, is
to put in a broadcasting outfit. I'm going
to do it, and I'm going to broadcast the very
best stuff I can, and every three minutes my
announcer will say ‘This is Station JKJX,
the Alacammar Times, Alacamar, Califor-
zoma,” and you just watch me! If I don't
build up the Alscamar Times until it is as
fat as a ham you can call me a hand-em-
broidered noodle! I don’t say I can wipe
that Coboya Star completely off the carth,
but if I don’t have it trimmed down to the
size of a thumb-tack in one year you can call
me a silver-plated peanut!”

I could not guess what had brought Billy
Pethcod back to New York only a year after
his departure, unless he had come back to
buy a half dozen big rotary presses or a
bigger and better broadcasting outfit for his
roof, but I went to see him. When the ele-
vator took me up to his room and I set my
eves on him I could hardly believe them!
Billy Pethcod was as tall as ever, but he
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looked as if he had melted off about 150
pounds. He was as thin as a rail and he
looked worried and careworn and fretful and
depressed. His face lit up a little when he
saw me, but it almost instantly fell [
into sadness. It was an awiful change |

I saw in him and, before I thought, T asked
him what was the matter. He shook his
head and sighed.

“Everything!” he said. “Radio, newspaper
—everything! I'm busted—I haven’t a cent
of money. I'm cleaned out. I'm discour-
aged and sore and mad and disillusioned.”

“Tell me about it,” I said, knowing I
would get a truthful story, for Billy Pethcod
never exaggerated.

“Did you ever hear of Mount Takalaw ?”
he asked.

“No,” T said.

“Did you ever hear of the Pingak Cave?"

“Never,” I, admitted.

“Did you ever hear of Orlando P. Mc-
Futz?”

“No.” T said.

“Did you ever hear of One-eye Billings
or Peter Duss?” he asked.

“No, neither of them. Why? What have
they got to do with it?”

“Did you ever read a piece in the paper
saying radio messages could not be sent from

(Continued on page 1806)

p and into the sanitorium where the nervé-wracked patients
eagerly inhaled the spray.
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The Radio Quack

During the youth of every new scientific idea, while
cated sufficiently in it, some sharp one always capitalises
The following article tells of the latest method use

By ROSCOE [. SMITH

A ‘system supposed to immediat

that it can be cured by another an

IBRATION has long been a mys-
terious and powerful thing. As with
every other force, quacks wishing to
profit by the general ignorance
are capitalizing on this property.

That every disease has a vibration and
that it can be cured by another stronger
vibration is the latest quack scheme to cure
all the human ills. Radio is vibration, ergo:
it is only necessary to build a radio genera-
tor which will radiate the proper kind of
vibrations to release the human body from
all disease. This is the burden of the new
cilt which hopes to ride to success—and
incidentally to collect a fortune from a gul-
lible public—on the present spread in the
popularity of radio.

There was a great deal of the most gor-
geously complicated “scientific” discussion
of the subject given at the recent session
of the American Association for Medico-
Physical Research held in Chicago. A
number of papers were read dealing with
the new method of healing and diagnosis,
bus to an engineer accustomed only to work-
il with microfarads' and decrement they
were, for the most part, unintelligible. (0]}
course, that was to be expected.

_Qne of the papers read by a more or less
prominent Eastern physician talked of gal-
vanism, This medico, working from a
basis of the Abrams. system of diagnosis
pointed out that it is only necessary to
measure. the energy of a disease and to use
the human reflexes to effect cures. He
gave an illustration of the reflex, citing the
well known trick of striking the knee when

ely determine a patient’s troubles and likewise to work a cure. T}
d stronger vibration is the basic idea presented.

It

the legs are crossed. The result is that the
lower part of the leg jumps sharply. The
author of the paper stated that there are
reflexes of the same type in the blood and
that they may be put to good use in curing
disease.

To prove the reflex in the blood, he placed
a metal clectrode on the forehead of a pa-
tient. This electrode was connected to some
sort of a weird machine which was supposed
to generate energy from a bit of blood taken
from a cancer sufferer. Following the
placing of the electrode, the physicians as-
sembled “listened in” at fhe patient’s abdo-
men and heard an increase in the percussion
note.

Of course, we may be wrong, but our
family doctor tells us that an unexpected
noise or a sudden flash of light will cause
the same thing, that fear, joy. anxiety will
cause it. Alsp, we are certain that if we
were confronted by a table full of august
and awful apparatus and had a physician,
white coated, and a very efficient looking
trained nurse in attendance, we should be—
shall we say—perturbed.

From the engineer's point of view, one
thing we could not understand was how the
energy—if it be electric, and we take it
that it must have been, since there was
power in the circuit—was transferred to
the body of the patient from the electrode
to the skin through the rubber insulation.
It was not explained.

Going upon the theory that every disease
has a vibratory rate, the new system has
invented a machine called the dvnamizer
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it is popular and before the public 1s edu-
this popular interest through quackery.
d to wulct the public.

That every disease has a definite vibration and

through the aid of which the energy of the
disease may be measured. This measure-
ment is taken with the aid of a rheostatic
ohmmeter. The strength of the disease is
measured in ohms. Here is another point
that is a little over the engineer’s head.
The engineering school teaches us to meas-
ure the strength of a current in amperes and
with an ammeter. It is possible that the
medicos have discovered a system which is
superior to that in use in power sub-stations,
however.

After having made a diagnosis of the
disease with the aid of the dynamizer, the
method of treatment and cure is a com-
paratively simple matter. There is a ma-
chine known as the “Oscilloclast,” which
will generate “vibratory rates” of any
count. When once the nature of the dis-
ease is discerned it is only necessary to con-
sult a table giving the combatative rate, set
the Oscilloclast at this rate, turn on the
current and give the patient time to absorb
its healing properties.

They illustrate the effectiveness of this
method of cure by telling the old story of
how Caruso broke the wine glass by sing-
ing a note which was the same as that given
by the glass. He struck the glass with a
knife so, that it gave a musical note. Then
he let out his own powerful voice at that
pitch and the glass fell to bits. This, say
the psychophysicians, is exactly what h3sp-
pens when the vibration from the oscillo
clast meet up with the disease. The disease
“just simply busts.”

(Continued on page 1774
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Vacationing With Radio

ADIO fans such as I, addicted to
spring fever, no matter how strong
the influence of radio in the winter
months may be, are more apt, when
spring arrives, to put away “old

faithful,” pack the grips and hit for the sea-
shore, the mountains or the north woods, as
best fits the disposition. I have done this for
quife a few years, always having felt that
any -extra luggage would prove an impedi-
ment to my annual “back to nature move-
ment.” I glory in the mountains; they jibe
with my temperament. Far from civiliza-
tion, I glide through green forests, laugh at

Our little camp fire burned on

By MARIUS LOGAN

life, inhale fresh air and work up an appe-
tite that would honor five men. I delight in
my loss of contact with worldly affairs, con-
sequently, why a radio?

Before the spring of last year, my partner
in these expeditions came to me in all seri-
ousness and proposed that a radio accompany
us on our next outing. “Where,” 1 asked,
“is the logic in hitting trail for the tall tim-

ber if only to sit around a radio set when

we arrive and listen to the very things we
attempt to break away from?”
logical argument,” he replied—*“theoretically,
but from the practical standpoint it- is like
the sieve—it won’t hold water. Now,” he
said, “consider last year. What, may I ask,
did we have to do in the evenings but sit
around camp, chew on sticks, or lie flat on
our backs and. ook at the moon? It wasn’t
what you would call a roaring success for
either of us, in the way of amusement. Now
suppose we fad had a radio with us?
Wouldn't that have been worth while?
Wouldn’t that have made. those evening
hours less restless? Aye—verily—" and he
talked on for about an hour, until I gave
up in-despair.

‘The result was we started for camp last
year with a:portable radio receiving set. It
was a simple affair, with one dry cell vacuum
tube in a regenerative circuit contained in a

“Quite a

cabinet, in the rear of which was a compart-
ment for both the “A” and “B” batteries.
A handle on the top made it easy to carry,
only, as it happened, we stuffed the whole
set in my pack. A 100-foot length of aerial
wire, two insulators, a few feet of bell wimg
a large spike to make a ground connec )
and two pair of head-phones completed the
outfit.

I had expected to find the set a heavy af-
fair and consequently was greatly relieved to
find that it added but little weight to my 80
pounder. We arrived at our camp site some
days later in the highest of spirits.

Jim, my partner, was more of a radio bug
than 1 and was for putting up the aerial the
first thing. I quenched his enthusiasm by
pointing to gathering clouds and stressing. the
importance of making shelter in haste. This
we did and finished just in time to duck a
cloudburst,

In the morning though, Jim got to work
stringing the aerial wire between two trees.
It was impossible to make it more than 50
feet long, due to obstructions in other direc-
tions, but he managed to get it 40 feet above
earth, a good height. He then drove the
(Continued on page 1813)
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ily, the tops of the monstrous trecs waved lazily in the soft breeze above; the moon cast wavering shadows

merrily, i
and WGY played “Ava Maria.” At the end it scemed as though the whole world stood still, breathless, in expectation of a miracle.
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The Radio Receiver in Camp

By W. PALMER POWERS'

ASSISTANT PROFESSOR OF ELECTRICAL ENGINEERING, STEVENS INSTITUTE OF TECHNOLOGY

If you expect to take a radio with you on your camping trip this summnier, by all means read
this article. dr. Powers has described a number of simple ways to crect acrials and make
ground connections, as well as many practical unts reqarding the installation and operation

ITH the summer Season almost
upon us, we find ourselves again
confronted with the question of
forsaking radio for the great out-
of-doors. Most of us are not per-
mitted to spend a very great amount of time
in the open, and are, therefore, not inclined
to devote much of it to, what appears to be,

mounted on

Two spring-clip binding posts
the dashboard of your car aud connected to

the storage battery provides a convenient
source of A’ battery current for the vacuum
tubes of the radio set.

our greatest indoor sport. After carefully
considering the question of carrying along
the radio set with all of its auxiliaries, we
dismiss the subject as impossible. There are,
to be sure, a few real radio enthusiasts who
will decide to remain true to radio, and will
even go so far as to make their entire vaca-
tion plans center around the radio set. A
man’s decision of this most important ques-
tion immediately places him in one or the
other of our two classes of radio enthusiasts;
lie is either a genuine dved-in-the-wool radio
fan, or just onc of the ordinarv every-day
variety. It is the purpose of this article to
mention some of the very simple and prac-
tical points relating to radio in camp, with
the hope that more may be induced to join
the ranks of the genuine radio fans and de-
rive the extreme enjoyment which is pro-
vided by radio while otherwise out of touch
with civilization.
TYPE OF RECEIVER

In selecting the receiver for out-of-door
use, several points should be carefully con-
sidered. The location will, in general, de-
termine the required amplification, and hence
the number of stages. Because of the pre-
vailing static conditions during the summer
months, one should not expect to enjoy the
distant stations, as is the usual practice dur-
ing the winter. Static is the limiting ob-
stacle of our receivers today, and any re-
ceiver which, due to its extreme sensitiveness.
p  up too much static, is just as unsatis-
fa. oty as the simpler receiver which is not
sensitive enough to bring in the desired
signal. In general, a two or three tube set
using telephone receivers will be found quite
satisfactory. One or two stages of radio
frequency amplification with a detector and
no audio frequency amplification, will prove
satisfactory. A stage of audio frequency
can be added for loud speaker work if de-
sired, but comparative freedom from static
will be experienced if the audio frequency 18
omitted. The tuned radio-frequency stages

of a set.

produce a high ratio of signal to static: the
audio frequency stages amplify all low fre-
quency disturbances, including static im-
pulses, and are to be avoided.

Because of the noise usually prevalent in
camp, the loud speaker is uot satisfactory.
L static conditions are good, and there are
no extraneous Moises, it may prove a Success,
but even the slightest crackling of a camp-
fire is usually sufficient to render the results
very unsatisfactory. Several telephone sets
can be comected it series and inserted in
the output circuit of the detector tube with
very good results.

For portable sets, the dry-cell tubes are by
far the most convenient. They operate well
on radio frequency, and if audio frequency
is omitted, there is no danger of overload-
ing. The six-volt tubes are satisfactory
for camp if there is an automobile available.

1f the set is to be used in or near the car
at all times, the filaments can be operated
on the regular car battery. It will be found
convenient to mount two binding posts on the
dash, and to attach these directly to the car
battery terminals. These binding posts cam
then be used whenever six volts are in de-
mand. The spotlight, or trouble light can
he attached to these posts. and a line run to
a tent for lighting purposes: or the extra
battery can be counected to the posts for
charging while on the road. These two posts
will be found very useful as a permanent at-
tachment. being employved for the operation
of countless six-volt devices. These binding
posts should be of the spring clip tvpe, hav-

_ Insulefors - ---- -

Fig. 2
With the lead-in connected to the extreme

end of the aerial, the higher wave-lengths
can be reached.

ing no parts to rattle loose, due to vibration.
Fig. 1 shows such an installation.

THE AERIAL

For receiving, the single wire aerial is most
satisfactorv. The aerial can be cither “T”

frg. 4

A fsh reel filled with wire provides a portable aerial that can be ysed in any location.

or “inverted L type; the only precautions
to be observed are to make sure that the
aerial is fairly well insulated, and that it
hangs free from surrounding objects. In
setting up the aerial it is well to keep in
mind its directional characteristics. The “in-
verted L” aerial will receive best in the direc-
tion away from the free end: that is, the
lead-in should be nearest to the station which
15 to be receved.

The “T" type of aerial, being equivalent
to a combination of two “inverted L” aerials,
will do its best work in the direction of the

- -Insulators

\

P o ’).,_,A\I

When the lead-in is connected to the center,
the wave-length of the aerial is reduced
and the low wave-lengths can be received.

horizontal wire, These effects may, of course.
be obscured by other influencing factors, but
it is well to keep the point in mind, and to
place the aerial accordingly, Fig. 3 shows
the construction method of a “T” aerial.
For portable sets, it will be found well worth
while to arrange the aerial wire on a reel.
One end of the wire can be permanently at-
tached to the reel, and some form of con-
nector provided for the electrical connection
from the reel to the receiver. A large fish-
ing reel. or a home-made affair, will be quite
satisfactory. The wire for the aerial should
be small in diameter and of soft copper
(barc). The free end of the aerial wire is
provided with a length of good fishing cord
of suitable length to properly anchor the
aerial. To erect the aerial, it is only neces-
sarv to attach the reel to the car (as high
as possible), or to any other convenient point,
pull out the aerial wire and attach the cord
to a neighboring tree. It is well to get as
much elevation as possible, and it may be
necessarv to throw a rope over a limb of a
tree and then, by this means, pull the free end
of the aerial into place. Keep the actual
wire well away from trees and foliage, as

Insuletor away
from 1ree-<----
’/

Hole for /M@ on

This

illustration shows the manner in which it is stretched.
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Outfitting the aerial mast preparatory to rais-
ing it.

such objects will lower the efficiency of the
aerial,

For the permanent camp it may be advis-
able to erect a pole. This will be necessary
in the flat open country or at the beach,
where suitable trees are not available. The
problem of erecting a pole is not as serious
as one would expect. The pole need not be
heavy, since it has comparatively little com-
pression duty. It must be stiff to a certain
degree, and this feature can be obtained by
suitable guys. After selecting the pole, de-
cide how many guys are to be used, and just
where they are to be located. If the pole is
slender, it should have at least two sets of
guys. The guys should be made of Y4-inch
rope, preferably boiled in tar. Wire guys
will reduce the efficiency of the aerial and
should, therefore, not be used. The guys
can be cut very close to their correct lengths
by first making some simple measurements.

-log or sfone

Fip. 6

A simple method of raising a mast by the use
of two pulleys and some rope.

The method of erection about to be de-
scribed is quite simple and enables one man
to accomplish the task alone, although oper-
ations will go much faster if two men are
available. First lay the pole flat on the
ground with its base at the desired point.
Attach a pulley at the very top and pass a

ePulley Fo
|| rorse aerial

The mast
method of raising depicted in Fig.

nearly in place, employing the
i 6.

cord through the pulley, allowing a length
of cord equal to twice the length of the pole.
Tie the two ends of this cord together form-
ing a loop. This cord will be used for rais-
ing the aerial wire when the pole is erect.
Now attach all guys to the pole and make
all guys, except A and B, fast to their respec-
tive points on the ground. (See Fig. 5.)
Arrange guys A and B so that they pass
over a short upright pole (gin pole) and
thence through a block and tackle to a
suitable anchoring point C. The pole is
now ready for erection and one man pulling
on the block and tackle rope (See Fig. 6)
can easily raise a pole 40 or 50 feet long.
There can be no danger attached to this pro-
cedure because of the fact that the pole is
restricted at all times by the eight guys. As
the pole approaches a vertical position, it
drops into a hole provided at the base. The
gin pole may be done away with as the pole
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approaches the vertical position; it merely
ialls out of the way allowing guys A and B
to pull directly to point C.

The aerial and ground function as huge
condenser plates. With this idea in mind,
it will seem that the antenna capacity
could be properly arranged by a suitable
electrical conductor near the earth and hav-
ing a surface area at least as great as the
aerial. A system so arranged is called a
“counterpoise,” and is indeed very convenient
for the camper. A suitable counterpoise can
be made by stretching a wire, similar t
aerial wire, along the ground directly u’r
the aerial. This wire may or may not be
elevated from the ground. It makes little
difference whether the wire is bare or in-
sulated. (See Fig. 8.)

A metal plate having a total surface of
10 square feet if buried in moist soil will fur-
nish a suitable ground connection. A similar
metal plate (or coil of bare wire) if thrown
into a body of water will furnish an excellent
ground. On shipboard, the metal surface of
the ship is used for the ground connection.
Reception is even possible if a ground con-
nection is obtained by electrical connection
to nails driven into the base of neighboring
trees,

With good aerial and ground connections
and proper receiver, there can be no doubt
about the pleasure derived from radio while
in camp. The weather reports, time signals.
and last-minute news items are only a few
of the valuable features on our broadcast
programs,

Pole, File
Aerie)”
Counterpoise
Fig. 8

If a good ground connection cannot be made
a counterpoise should be used and strung
as shown, directly underneath the aerial.

Are You A Radio “Engineer’’?
By HOWARD S. PYLE, A. M. I. R. E.*

of a prominent Sunday paper recently,

the name of the editor conducting the

section, followed by the words, *“Radio

Engineer”, in bold type, arrested my at-
tention. It started a train of thought that
caused me to examine carefully the radio
advertisements appearing in the same sec-
tion. I found no less than four cards of
obscure little radio repair shops, each read-
ing something like this: “Smith & Jones,
Radio Engineers. Expert repair work on
all makes of sets” or “Johnson’s Drug Store
—an experienced Radic Engineer in charge
of our Radio Department.”

Carrying the investigation still farther,
I scanned the radio sections of several other
prominent Sunday papers and found a total
of three radio editors, boasting the title of
“Radio Engineer” and 11 ads worded simi-
larly to those aforementioned. Tom Smith,
down in Umptyville, became interested in
radio a year ago while engaged in the battery
business. Buying standard parts for a sim-
ple broadcast receiver, he actually secured
results of a kind and, being a pioneer in the
neighborhood, was immediately termed the
“Radio King” of that section. ~ After build-
ing a few.sets for flattering friends, and re-
pairing (by the simple process of soldering
a loose joint) several others, the thing
grows on him and he is finally led to be-
lieve that he has a Heaven-sent skill in the
new art that is almost uncanny. He ac-
cordingly read a few books and after read-

* Asst. U. S. Radio Iuspector, 8th District.

IN glancing through the radio sections
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The bird who palms himself off as a Radio
Engineer.
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ing of frequencies, capacities and induc-
tances. tells the world that what science
doesn’t yet know about radio, he long since
forgot. Then Tom soon picks up several
little jobs building and repairing broadcast
receivers. He soon sees a profitable busi-
ness in parts and services and accordingly
arranges for discounts from a few mail
order supply houses and hangs out his
shingle as “Radio Engineer.”

Similarly, Ed Jones, a struggling young
reporter on some small newspaper, feels the
sting of the radio bee and builds himself a
replica of some popular broadcast receiver.
carefully shielding his use of the one gas-jet
for soldering purposes in his attic bedroom,
from the prying eyes of the landlady. En-
thusing on his remarkable results to the
other boys in the office brings him eventu-
ally to the notice of the editor who wants
to “get a radio section going.” He ac-
cordingly grabs Eddie, shoves him into a
chair and says, “You're Radio Editor.” The
result is very often a new “Radio FEpei-
neer” in the field. .

Just what is a Radio Engineer? Is {ire
nothing more to radio than just the few
coils and condensers’ comprising a modern
broadcast receiver?- Would our engineer-
battery man or our engineer-editor be right
at home in the transmitter room of a 20-
KW tube station, or a 30-KW arc or even
with a 14-KW marine spark set? Could
they measure frequencies, plot resonance
curves, determine decrement?

(Continued on page 1829)
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Directed Radio Rays

HE attention of the experimenters

was attracted by the efficiency of the

short wave-lengths at the same time

that successful transmission was ac-

complished on long waves. However,
the efficiency of the system was rather
doubtful since it was necessary with long
wave-lengths to use a great amount of
energy to obtain a steady and constant con-
tact between the transmitter and the receiver.
On account of atmospheric disturbances it
was necessary to increase the power in great
proportion so that the signal strength would
be sufficiently greater than static at any time
of thq year, to insure reliable and accurate
reception.

It is easy to understand that the efficiency
of the long wave system is very low and
that most of the energy sent into the antenna
is lost in useless radiation. On the other
hand, at the time short wave transmission
was first considered Zenneck and Sommer-
feld pointed out that the short wave-lengths
would be rapidly absorbed when traveling
over certain parts of land. The theory of a
reflecting ceiling—the Heaviside layer—
used to explain the success of long distance
communication, showed the possibility of
avoiding, to a great extent. the loss of energy
through the ground. It was necessary to ra-
diate the energy, not in waves directed on
the ground level as is now done with or-
dinary antennae, but following an inclined
direction so as to project them away from
the ground and toward the layer of ionized
air. Commander Chaulard, working under
the direction of General Ferrié, undertook
the work of demonstrating the theory which
seems logical enough and requires only a
modification -of the antenna construction.
The theory is that in a ground which is a
perfect conductor a variable antenna vibrat-
ing with a node at its center produces no
radiation in the horizontal direction. Fig. 1
shows in dotted lines the diagram of radia-
tion from an antenna vibrating in quarter
wave, and in full line the radiation of an
antenna vibrating in full wave. The vector
lines M and N give the value of the radi-
ated field in corresponding directions.

One may find in a study of the subject
by Van der Pol, Jr. (1917), a complete
series of diagrams corresponding to various
positions of antennae which may be em-
ployed. He used at the time various types
of antennae to verify the existence of a
reflecting layer. Of course ~a great
many combinations are possible, but the main
fact is that the inclination of the beam may
be varied at will. One solution which seemed
quite attractive was the possibility of re-
placing the transmission of. long wave-
lengths from high power stations by a con-
centrated beam of short waves properly di-
ret‘u'l in a vertical direction so as to elim-

rd

Fig 4

Showing the field radiated from an antenna
in various directions.

By Prof. RENE MESNY
Part 2

The experiments described in this article were carried out to determine whether or not elec-
tromagnetic waves are reflected on the Heaviside laver. From the results obtained it seems
that reflection occurs as well as some other phenomena.

inate the losses on the ground
around the transmitter.

A great many objections to
the possibility of this system
were considered and it was
necessary to prove the theory
by actual experiments. It was
a new field for research and ) N
the scientific interest was very 5
great, since it was necessary
to show the possibilities of e
facts which certainly play an 1*,
important part in a great
many terrestrial phenomena.

An amateur trans-Atlantic

test tried out in 1922 demon-
strated beyond doubt the pos-
sibility of long distance trans-
mission at short wave-lengths.
No actual scientific measure-
ments were made during thesc

tests and they were too short y
J,

to check the consistency of
the results. For this reason it
was necessary to try some
short wave transmissions in
order to assemble a sufficient
amount of data to prove the
theory. A method devised by
Commander Chaulard con-
sisted in measuring at vari-
ous distances from the transmitters,
the intensity of signals radiated by
two transmitting stations having the same
antennae frequency and the same wave-
length. but with two different sizes of anten-
nae. One of them was made to vibrate in
quarter waves while the other was on an
harmonic producing a beam, the intensity of
which was maximum in a direction inclined
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Fig. 2

Type of antenna used for transmission on
harmonic.

35 degrees on the horizontal, and zero on the
horizontal plane. According tq the theory
and considering the possibility of the re-
flecting layer the signal intensity from the
first station was to decrease with the dis-
tance while that of the other was to be zero
at a short distance, then increase and pass
through a maximum.

It was necessary in order to obtain con-
clusive results to have a great number of
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This map of France shows the distances at which the 45-meter
signals were heard. Most of the observations were made North,

East and South of Paris.

receiving stations installed at various dis-
tances from the transmitters and receivin-
all at the same time the signals to be mea:
ured, and it was then that General Ferri
had the idea of calling upon the amateurs.

The experiments, although successful, did
not produce all the data expected, on account
of the difficulties encountered in installing
the transmitting equipment. It would have
been necessary, in order to have very accur-
ate results, to install the transmitters in an
ideal location having an antenna erected
at a distance from any conducting object
capable of producing troublesome radiation,
by absorption or distortion.

For various reasons and in order to reduce
the difficulties in the construction of the
sending apparatus, a wave-length of 45
meters was used; however, the ideal con-
ditions were not realized as it was neces-
sary to install all the equipment on grounds
belonging to the Government which were not
the best for such scientific research work.
In fact it was found so difficult to obtain
the proper equipment that a wave-length of
nine meters was substituted for the original
one, so that a self-supporting antenna could
be used. The experiments with the nine-
meter wave were tried out for only a short
time and over short distances and no defin-
ite data has as yet been assembled.

Before mentioning the results obtained
we shall describe the apparatus. It was de-
cided that for the antenna vibrating on an
harmonic a single vertical wire AB, in Fig.
3, should be used. This wire was about 45
meters long and terminated at the base in a
horizontal extension BC very close to the
ground. The horizontal part vibrated in
guarter wave and the vertical part in full
wave. For the ordinary transmission, the
antenna consisted of a single wire
about nine meters high. The trans-
mitting apparatus consisted of the cir-.
cuit described in the first part of this article

(Continued on page 1852)
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Detecting Music With a Nitrogen Tube

By C. B. BAZZONI

PROFESSOR OF EXPERIMENTAL PHYSICS, UNIVERSITY OF PENNSYLVANIA

Experiments are being carried out in scveral countries with new gas content tubes which scem to be more

cfficient than the standard vacuwm tubes.

WENTY-FIVE years ago electricity

was commonly looked on as a property

of matter—nowadays it is more usual
to look on matter as a property of clectricity.
Recent researchies in physics have pretty well
demonstrated that the atoms,—those ultimate
particles which make up all forms of mat-
ter—are composed of positive and negative
electricity grouped together in a generally
stable fashion. The positive electricity is
concentrated at the center of the atom into
a very small fraction of the whole volume
and around it the negative electricity is dis-
tributed in separate particles, all exactly
alike, called electrons. \We are thus justified in
saying that matter is electricity in a certain
state of aggregation. A great deal has
been printed in the general press in recent
months about the constitution of atoms so
that most people now know that atoms can,
in a sense, be compared to solar systems. the
positive electricity being the sun around
which the negative electrons move more
or less like planets. Since it is now thought

Fig. 1

This diagram shows the arrangement of the
electrons in an atom,

that all the chemical and physical properties
of matter must depend on and alter with the
arrangement of electrons in the atoms, physi-
cists throughout the world are at present
trying to find out exactly what this arrange-
ment is, for each of the chemical elements.

This electron which occurs as a universal
constituent of all atoms is the same electron
with which the radio amateur is so familiar.

The

complete
appara-
tus used in
the research
section of the
Randall Mor-

gan laboratory
of physics at
the University
of Penn-
sylvania.

Conducting materials, like metals, differ
from insulating ones. like rubber or bake-
lite, in that the conductors have in them
electrons, which are movable under the in-
fluence of charges of electricity, while in
the insulators the electrons are fixed in posi-
tion. 1f one end of a metal wire is kept
negatively charged and the other end posi-
tively charged, there will be a flow of elec-
trons through the wire from the negative end
to the positive end. This flow is an clectric
current. The rate of flow is small, about
one two hundred and fiftieth of an inch
per sccond in the filament of an ordinary
vacuum tube. Ii the charges are removed
from the ends of the wire the flow ceases.
but the electrons do not cease to move. Duc
to the heat contained in the metal at all
ordinary temperaturcs the electrons fly ahout
in an entirely haphazard way with speeds
which average around 35 miles per second.

SPEED INCREASE WITH TEMPERATURE

These speeds increase with the temperature.
At room temperatures, the energy of this
motion is not sufficient to carry the electrons
out through the surface of the wire but, if
the wire is heated to a bright red or white
heat the energy of electronic motion is so
increased that the electrons begin to fly out
of the wire; that is, negative electricity be-
gins to “cvaporate” from the filament. This
is what happens in a two or three electrode
tube when the “A" battery switch is closed.
In fact, the only use of the “A” battery
is to maintain this evaporation. The elec-
trons liberated from the filament are drawn
over to the plate by the positive charge
from the “B” battery and constitute the plate
current. °

The current from the filament to the plate
is thus scen to be made up of electrons
evaporated from the filament and drawn to
the plate by the “B” battery potential, which
is arranged to be positive. This current
is obviously unidirectional; if the plate be-
comes negative the electrons, being negative
electricity themselves, will be repelled and
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Mr. Bazsoni describes in this article a nitrogen tube which
scems to have great possibilitics for radio work.

the current will instantly cease. A gap of
this sort between a hot filament and a cool
plate is evidently a rectifier of the most effi-
cient kind. If an alternating potential pass-
mg {from positive to negative values and
hack again at intervals is put on the plate,
the current passed in the plate circuit will
be pulsating direct current—one pulse for
cach time the plate becomes positive,

PLATE ATTRACTS THE ELECTRONS

The electrons which evaporate from the
filament come out with so little velocity that
we may regard them as at rest prior to the
application of a potential to the plate. \When
the plate is charged positively by closing
the “B” battery switch, the electrons fall
across to the plate and, in falling, acquire
energy just as a brick would acquire energy
in_falling from the roof of a house. That
this energy of motion is rcleased when the
clectron is brought to rest is evidenced by
the well known fact that the plate will heat
up r-1 hot or even melt if too high a poten-
tial is applied to it. This heating of the
plate is due entirely to the electrons striking
it. Receiving tubes are, of course, always
designed with enough radiating surface on
the plates to keep them fairly cool under
bombardment by electrons drawn over by
the normal operating plate voltage.

We may liken the electron shooting across
from the filament to the plate to a bullet
shot from a gun against the plate as a tar-
get. If the electron bullet strikes anything
hefore it reaches the target it will give up its
energy to the thing struck. In tubes which

contain any appreciable amount of gas, as
air, or of vapors, as of mercury or sodium,
the electrons may strike atoms of the gas

(Continued on page 1834)

The nitrogen tube

used by Mr, Baz-

zoni in his experi-
ments.
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French Radio Novelties

OME very novel and unique radio ap-
paratus was displayed at the mam-
moth physical and Radio Show re-
cently held in Paris. This exhibition
was very successful and was at--
tended by a great number of persons in-

terested m scicntific matters, Besides the
radio section, which occupied the larger part
of the show, there were exhibits of physical
and electrical apparatus. Actual demonstra-
tions were given of electrical and radio phe-
nomena which attracted a great deal of
attention. One of the features of the expo-
sition was the loud speaking apparatus in-
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Fig. 1. Diagram of the magnetic modulator

for radio telephony. This system has a very

high efficiency and produces very good
modulation.

By YUES DROPPER

T e

One of the most inter-
esting novelties seen
at the Radio Show,
recently held in Paris,
was the portable short
wave radiophone and
C.W. transmitter and
receiver, shown on the
left. The oscillating
circuit composed of
one turn acts as the
loop for sending and
receiving. It is oper-
ated from a storage
battery which makes
it practical for use on
board automobiles,
motor boats. etc. or
for amateur work.
On the right is a new
powerful loud speaker,
which may be heard
several miles away
when wused with a

power amplifier.

stalled on the roof of the Grand Palais
housing the show. through which music and
speeches were transmitted and made audible
for the crowd outside. This loud speaking
apparatus was so powerful that it could he
heard plainly at a distance of one-half mile
in spite of the noises of the street. Inside
of the building, other loud speakers were
used to reprodnce music received from vari-
ous broadcast stations,
markable for its clearness of reproduction.
Among the most interesting noveltics in-
troduced may be mentioned the new magnetic
modulator which produces, without distor-
tion. a very efficient modulation of a carrier
wave. The sketch, Fig. 1, shows the connec-
tions of this apparatus which may be em-
ployed to modulate any amount of power
with practically the same amount of efh-
ciency. It has been found during the test
carried ont with this instrument, that the
modulation of 80 per cent. of the average
intensity may be obtained in radio telephony.
With one of these modulators used in con-
junction with a transmitting station of 15
kilowatts, the losses do not exceed 300 watts.

Another novelty which attracted consider-
able attention was the new high power loud
speaker which produces a tremendous volume
without distortion and may be supplied with
powers as high as 25 or 30 watts. Of course,
a special power amplifier is neccssary for
this loud speaker.

The most interesting transmitting set ex-
hibited was the small loop transmitter which
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This system was re-’

may easily be carried in an automobile or
on a small hoat for short distance com-
munication. This transmitting set, illus-
trated in the photograph. uses a loop made
of a copper tube rigidly mounted on the
cabinet inside of which are all the controls.
tubes, etc. This transmitter works on
wave-lengths ranging from 40 to 60 meters
and has a consistent range of about 25 miles
in telephony and 60 miles in telegraphy. A
small machine supplied by an ordinary
storage bhattery furnishes the plate voltage
for the transmitting tubes which are of a
novel type, consuming very little current.
There is no separate oscillating circuit in
this transmitter, as the loop itself constitutes
the inductance shunted by a very good
variable air condenser. A clip which can
slide along the upper portion of the loop is
used to vary the wave-length. The same
loop is used for reception with a radio fre-
guency amplifier especially designed to func-
tion on very short wave-lengths which were
found much more efficient on account of the
absence of static disturbances.

Several types of vacuum tubes similar to
the well-known American types with thor-
jated filaments were exhibited. the only
difference being in the construction of the

hase which is designed to fit into special
plugs.

Among the receivers shown was a new
type functioning directly on alternating cur-
rent without any filament or plate battery.
These receivers, made in different types, with
radio and audio frequency amplification, are
provided with a plug which may be inserted
in any lamp socket and are provided with
a proper filtering system to cut out any
hum or noises. This type of apparatus is
aiready quite popular in France and is en-
tirely practical. A particularly interesting
feature to be noted is the use of the rectified
alternating current to supply not only the
amplifying tubes, but also the detector. Such
sets are entirely fool-proof and may be
handied by the most inexperienced persons.
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The Antenha System

By A. P. PECK

This is the first of a scries of articles for the radio beginuer by Mr. Peck. Ve are sure that the readers
of this section will benefit by this one as well as the ones to follow.

INCE all signals heard in a radio re-
ceiver must come into it through the
antenna, it is most important that this
part of the set be constructed for
highest efficiency if the best results
are to be obtained. Very few beginners
realize the importance of this unit of the

AER,IAI;.’

LEAD IN

For receiving purposes a simple one-wire aerial
strung between the house and a tree or mast
is the best.

receiving set, as may be witnessed by view-
ing the nondescript aerials erected in any
community.,

An aerial may be defined as any metallic
object suspended in space for the purpose
of collecting ether waves. Since every im-
pulse that acts upon the receiving set must
pass through—yes, must be picked up by—
this agency, it is obvious that a set may be
only as efficient as the aerial from which it
draws its energy. Both the strength of the
signals received and the distance from which
they come are directly dependent upon the
efficiency of the antenna.

In order that the novice may know the
best methods to follow in the construction
of his collecting agency, and the best
methods of installing it, it will be well to
go into a discussion of the function of
aerials in general and to explain as clearly
as possible the points in their plan that di-
rectly affect efficiency.

THE AERIAL

Let us first look into the function of the
aerial. To do this, we must start at the
origin of the radio message, the transmit-
ting station. Here, through various elec-
trical devices, music and speech are trans-
formed into vibrations of an electrical
current which vibrations are led to the trans-
mitting aerial. Just what changes these cur-
rents go through before they reach this
point will not be discussed here, because to
do so would involve many technicalities. Tt
will suffice to start with a current of elec-
tricity in the aerial of the transmittin
station. This current is alternating in
character, This means that the current
changes its direction of flow a certain num-
ber of times per second. In other words,
the polarity shifts from positive to negative
(4 to —) at a certain frequency, the fre-
quency being the number of times that this
change takes place in a second. The current
in the transmitting aerial is said to be of
radio frequency since its polarity changes so
rapidly. The current is also referred to as
oscillating.

This current has the property of setting
up waves in the ether in much the same
manner as a stone thrown into a pond sets
up waves in the water. Therefore, we have
our transmitting station as the power behind
the stone, our oscillating current as the
stone and the ether as the water. Do not
confuse the term ether with the material
used by surgeons for inducing unconscious-
ness during an operation, as it is something
entirely separate and distinct. The ether we

deal with in radio work is a more or less
imaginary substance. the existence of which
is conceded by the majority of scientists, but
denied by others, more radical in their work.
We will accept the theory that it is present.
The ecther pervades everything, no matter
how solid the substance may seem. It is
present in stone and wood as well as in
Tiquids. metals and other things with which
we are all familiar. In fact, it is every-
where, and since radio waves are set up in
it, it is easy to see that radio waves can
penetrate  almost every imaginable place.
The only main objection to saving that
they do go everywhere is because they do
not penetrate large masses of metals, such
as large steel buildings, very readily. This,
however, is because such structures seem
to short circuit the waves or provide a path
to earth, which they follow very readily and,
therefore, we find reception in a steel build-
ing with an indoor aerial to be poor.

Now let us get back to the transmitting
aerial. We find radio waves going off from
it into the ether and traveling through space
at a speed equal to that of light; 186.000
miles a_second. Just think of the last time
vou saw a stone drop in water. Remember
how little ripples went out from the point
where the stone landed? That is just what
happens in radio. Here the waves are in

PORCELAIN
TUBES

TO AERIAL TO GROUND
FIG. 2

One manner of leading the aerial and ground

wires to the receiving set without making holes

in the window sash. The window can be

raised and lowered without disturbing the
wires.

the ether and are of a certain length, which
dimension is expressed in meters. The
length is from the crest of one wave to that
of the next and the number of meters be-
tween these two points is called the wave-
length. The meter is the European unit of
measure of length and is equal to 39.37
inches in our system. The broadcast sta-
tions operate on various wave-lengths from
220 to 550 meters. The reason for the dif-
ferences will be discussed in a future article.

So far, we have our transmitted wave
carrying music or speech into the ether and
it is hurtling through space towards our
receiving station. The character of these
waves is such that when they strike, or
rather pass through, a metallic object or
conductor of electricity, they set up therein.
an electrical current. A conductor is any
material which will carry an electrical cur-
rent, an insulator being the opposite or a
material which will not carry a current.
There are good and bad conductors and in-
sulators. For carrying current, use the best
conductor obtainable, and for insulation, the
best insulator. Copper is an excellent con-
ductor, while bakelite and other compounds
of a like nature are good insulators. The
current in the receiving aerial is of the same
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current in the transmitting aerial, ¢ t
that it is very much weaker. Here i3 the
meat of our problem and the reason for
erecting a receiving aerial.

Therefore, we see that when the radio
wave strikes our aerial, we will have an elec-
trical current flowing therein. Thus the re-
ceiving aerial may be likened to the human
ear in that it collects impulses and passes
them on to that point where they are made
audible. The ear collects sound waves from
the air and the aerial collects radio waves
from the ether. In the case of the ear, these
waves are passed on to the ear drum where
they are made audible, while in radio.. the
current set up or induced in the aerial by
the radio waves is passed on to the recciv-
ing sct, where various changes take place
and the electrical currents are so changed in
character that they become audible to the
ear and are reproduced so that the sounds
or music are the same as those formed at
the transmitting station.

ENERGY COLLECTOR

Now let us get down to a few hard facts
regarding the aerial so that we can realize
the necessity of observing the precautions
that are advised below in the erection of an
aerial or collector of energy from the ether.
\Vhile there is an enormous amount of elec-
tricity used in a transmitting station, still
the losses encountered by the waves while
traveling through the ether are so great
that only a very minute fraction of the
same current is set up in the receiving aerial.
Electricity is measured in four ways—
namely quantity, pressure, the amount which
will pass through a standard one ohm resis-
tance in one second, and the product of the
last two. The amount of electricity is desig-
nated by the term coulomb, in the same man-
ner that the quantity of water in a tank is
measured in gallons. Water, when released
from a tank, rushes out at a certain pressure
which is measured in pounds. Similarly, the
pressure exerted on a current of electricity
1s termed the voltage. An ampere of cur-
rent is the accepted unit of current which
will flow through a one ohm resistance un-
der a one volt force in one second. Multi-
plying the amperes by the volts flowing in a
certain circuit, we obtain a figure which is
expressed in watts. This is the unit of elec-
trical activity or the rate of work performed
by electricity.

There is found in the antenna only a
very small fraction of an ampere being im-
pelled by a very low voltage. Knowing this,
we can insure ourselves against poor recep-
tion because of a poor aerial. With very
small currents it is very easy to lose some
of it because of faulty insulation. If the
wires which compose the aerial touch any
object that can conduct the electricity to the
ground, much of our very small current will
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frequency and the same in all respects 31:

?" WINDOW SASH

F16.3

An easy way to lead the aerial wire into the

A piece of well insulated copper

receiving set,
ribbon is employed.
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leak off and consequently our reception wiil
be poor. All metals are conductors, as are
also wet wood and paper and some kinds
of paint. Therefore, if you erect your
aerial out of doors, use the best insulators
obtainable for the money you can spend, and
take care that the wires touch nothing but
well insulated objects.

The aerial and ground together are called
the antenna system, so a few words on the
ground connection will next be given. Some
writers say: “Connect your ground lead or
¥ to a water pipe.” They let it go at
tine. It is not sufficient to do only this,
bui you must be sure that the water pipe
you connect to eventually goes to the earth
and makes a good contact thereto. Most all
city water supply pipes do this, but it is well
to investigate before making the connection.
If you live where it is possible to do_so.
obtain a six or eight-foot length of one-inch
galvanized iron pipe and drive it into the
earth in a moist spot. Before driving it,
place a pipe cap on the upper end so that
the pipe will not close up under the blows
of the hammer. Remove this cap after
driving, and occasionally pour a pail or two
of water into and around the pipe.

THE GROUND

The actual ground conncction, that is be-
tween the wire and the pipe, may be made in
one of two ways, but no other. Either the
wire may be soldered to the pipe, or a
ground clamp must be used. In either case,
the pipe must be scraped perfectly clean at
the point of contact. This can best be done
by rubbing vigorously with crarse sand-
paper until the metal of the pipe shines
brightly. Then if the joint is to be soldered,
wrap the wire around the pipe several times.
drawing it as tight as possible. Then apply
the flame of a gasoline blow torch to the
pipe, and wire until the junction is
thoroughly heated to a point where solder
will melt when touched to the pipe. Use
resin core solder and apply to the joint,
at the same time keeping it heated. The
swlder will be seen to flow into the crevices
between the wire and pipe, forming a per-
fect connection. If it does not do this,
but forms in small lumps of the consistency
of putty, the pipe is not hot enough. If the
solder flows freely, but does not “sweat”
into the joint, either the wire or the pipe is
not clean. It is practically impossible to
solder a joint of this type with a soldering
iron, so a blow torch of some kind must be
used.

The use of a ground clamp instead of
using solder is sometimes necessary because
of the location of the pipe to which the
connection is to be made. Here, also, scrape
the pipe clean and wrap the clamp around
it. Draw it up as tightly as possible, so
as to make a solid connection and fasten
the wire to it. This joint must also be
tight. Failure to observe these points will
often cause a great deal of trouble, and so it
pays to do the job right in the first place
to avoid having to do it over again.
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OPTIONAL METHOD OF
1 STRINGING AERIAL
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FIG. 7

An indoor aerial, contrary to the opinion of some people, works very well providing it has
sufficient length. The above illustration shows two methods of installing indoor acrials.

An aerial and ground are necessary ad-
juncts to any but the most sensitive and
expensive receiving sets, so put up the best
aerial you can, considering your location,
and install a good ground. Time spent on
these points will never be regretted.

To cover the subject of aerials properly
it is necessary to divide locations into two
classifications. The first is that where the
novice has plenty of room to erect an out-

WIRE SOUDERED
BED 5PRING

F1G. 5

A bed spring makes a fair aerial, particularly

if it is well located. Distant reception, how-
ever, is doubtful with such an arrangement.

door aerial 60 to 80 feet long, exclusive of
the lead-in or wire connecting the aerial
proper to the receiving set. The second
class is that where the aerial must be put
up indoors. We often hear that indoor
aerials do not give as good results as those
located outside. This is usually true, but
if the reason is not explained, it is liable to
lead to wrong impressions, one of which is
that the windows must be opened to let the
waves in, because they cannot penetrate the
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TOP VIEw OF AERIAL
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When one must confine his aerial to a single room it is best to mount it along or behind
the picture moulding so as to obtain the greatest length of wire possible.
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walls. Put this sort of stuff down as pure
“bunk” except when steel buildings are un-
der discussion. The drawbacks to this type
of structure were mentioned in a former
part of this article. The true reason for
the low efficiency of an aerial located in-
side is that a sufficiently long stretch of
wire cannot usually be put up. Most types
of indoor aerials are limited to 30 or 40
feet in length overall, including the lead-in
or wire from the aerial to the set. These
wires, not being of sufficient length to
pick up a very great amount of current,
do not supply the receiving set with enough
clectricity to yield loud signals, or music
and voice reproduction.

DIMENSIONS

We will first devote a few words to the
subject of outdoor aerials, saving the larger
part of our allotted space for the treat-
ment of the subject of indoor types. Most
of us have seen many types of out-door
aerials and can form our own opinions of
the type which we can best erect in our
available space. However, we show here-
with in Fig. 1 one of the best types. A pole
30 to 40 feet long is secured (unless a near-
by tree is convenient) and solidly fixed in
the ground. Before putting it up, place a
pulley at the top with a rope through it,
long ‘enough to reach to the ground. This
is to be used to hoist one end of the
aerial to the top after the pole is erected.
Also place several wires of sufficient length
at the top; these are to be fastened to
stakes driven in the ground and which
serve to support the mast firmly. These
last nrentioned wires are called guy wires,
and should be provided with an insulator in
the center of each one, as shown. Before
the aerial is pulled to the top of the mast
avith the rope provided, place an insulator at
the end of the wire, fastening the other end
of the insulator to the rope. The best in-
sulators for aerials are made of a com-
})o_sition called Electrose or of glazed porce-
ain.

At the other end of our aerial, we fasten
another insulator, connecting the latter to
the house with another piece of wire. Be-
fore doing this, the lead-in or wire to the
set must be soldered to the aerial. The
best wire for the aerial is that known as
seven-strand phosphor bronze, No. 14. Solid
copper wire of the same size is also good,
but not as strong. The lead-in may be of
the same material, although some prefer in-
sulated wire which is made with a water-
proof cover and designed to be used for
outdoor work.

Bringing the lead-in into the house is an-
other problem. Figs. 2 and 3 show us two
good and convenient methods. In the

(Contimted on page 1855)
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The Vacuum Tube and How [t Works

By Prof. John H. Morecroft, E. E.

ASSOC. PROFESSOR OF ELECTRICAL ENGINEERING. COLUMBIA UNIVERSITY

NE of the most important roles

played by the triode in radio work

is that of increasing the strength

and making audible signals that

would otherwise be too weak to af-
{ect the receivers. It is this use of the triode
as amplifier which makes it possible to tcle-
phone, by wire, from New York to San
Francisco. By the use of proper amplifying
tubes a speaker in one place may be heard
from loud-speaking horns, by thousands of
people gathered in halls many miles away. It
is perfectly possible today for a political can-
didate to address at the same time hundreds
of meetings, and the pecople in each of the
halls where the loud-speaking horns and
vacuum tube amplifiers are located may hear
him more distinctly than if the speaker him-
self were in the hall with them. Actually
he may be in his study at home.

HOW THE VACUUM TUBE AMPLIFIES

By using a very small amount of power
to affect the potential of the grid of a tube,
large amounts of power may be controlled
in the plate circuit. The large amount of
energy controlled does not come into the
receiving circuit from the recciving antenna
but from the “B” battery in the tube cir-
cuit. The flow of this large amount of
energy through the loud-speaking horns
makes no noise as long as the flow is uni-
form, but if a signal is impressed on the
grid of the amplifying tube the flow of
energy from the “B” battery is made to fluc-
tuate and the form of the fluctuations re-
sembles the signal voltage, and so the voice
which is to be reproduced.

Resistance Amplifier—In Fig. 13 is given
the elementary idea of amplification using
a resistance in the plate circuit of the tube.
The signal voltage to be amplified is im-
pressed between the grid and filament of
the tube, and, as we know, the variation in
the grid potential will produce a correspond-
ing variation in the value of the plate cur-
rent. This pulsating plate current flows
through the resistance K and so will produce
pulsating voltage across the terminals of this
resistance.

This variation in voltage drop through the
resistance R is very much like the variation
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cuits and amplifiers.

in the loss of pressure when water flows
through a piece of pipe or hose. If the
water system to which the pipe is attached
has a pressure of 100 pounds per square inch
there will also be this much pressure at the
end of the piece of pipe. provided no water
is flowing through the pipe: that is, if the
valve at the end of the pipe is closed. But
if the valve at the end of the pipe is open,
so that water can flow. the pressure at the
open end of the pipe will now be less than
100 pounds. hecause of the loss of pressure
in the pipe itself. This loss of pressure will
depend directly upon the amount of water
which is allowed to flow through the pipe;
if the valve is nearly closed so that but little
water can flow, the pressure at the end will
be nearly 100 pounds, but if the valve of the
pipe is opened wide so that much water can
flow, the pressurc at the end of the pipe will
be almost nothing. But if the pressure at
the end of the pipe is less than 100 pounds
the difference must have been used up in
forcing water through the pipe. So we get
the idea that the drop in pressure through
the pipe is proportional to the amount of
water flowing through it. In the same way
the drop in electrical pressure, or voltage,
through the resistance R of Fig. 13 is pro-
portional to the plate current which is flow-
ing through it,

ADDING TUBES TO OBTAIN GREATER
AMPLIFICATION

If the tube circuit given in Fig. 13 is
operating properly the pulsation in voltage
across & will be of the same shape as the
signal voltage but much larger; with the
ordinary tube and suitable resistance, about
four times as large. The amount of power
used by the grid m changing the plate cur-
rent, it must be remembered. is practically
nothing. Much the same action might be
produced with a flow of water mstead of a
flow of eclectrons. If a fire hose were
equipped with a valve about the same as the
ordinary faucet it would be very easy to
shut off or start the powerful stream of
water. A small child, by vibrating the valve
handle. could produce corresponding pulsa-
tions in the stream of water. and the power
in the pulsations of the water stream would
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Fig 14

A resistance coupled amplifier, used to increase signal strength.

This combination is called a

detector and two-stage audio frequency amplifier,
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This is the final installment of Professor Morceroft's interesting story of the wacumm tube, xl".
In this article he takes up the application of the vacun tube to transmitting and receiving cir- %
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The elementary idea of an amplifier; the
variation of grid voltage makes the plate cur-
rent, through resistance '“R”, vary and thus
produces at terminals M-N the voltage im-
pressed on the grid, much amplified.

be thousands of times as great as the child
could possibly exert. The grid in the triode
perfo;ms the same function as the valve,
permitting weak voltages to control power-
ful streams of electrons.

Instead of being satisfied with the amount
of voltage amplification which can be ob-
tained from one tube, it is quite  feasible to
connect points 1/-N of Fig. 13 to the grid
and filament of another tube. The voltage
impressed on the grid of the second tube
would be then four times as great as the
voltage of the signal which was impressed
on the grid of the first tube. The points of
the resistance of the second tube, corre-
sponding to points A/-N of the first, may be
connected to the grid and filament of a third
tube. As the voltage impressed on the grid
of the third tube has been increased four
times by the first tube and then again four
times by the second tube, the third tube will
have impressed on its grid a voltage 16 times
as large as the original signal voltage.

Such a scheme is shown in Fig. 14; the
whole arrangement is called an amplificr,
and some such arrangement is used in
every good receiving set. An ‘amplifier is
said to be “two-stage,” or “three-stage.” etc.,
according to the number of tubes used. The
one shown in Fig. 14 consists of one de-
tector tube and two amplifying tubes, or we
might say of a detector and a two-stage
resistance coupled amplifier.

By such an arrangement it is evident that
the signals, which, with a one-tube receiving
set, are entirely inaudible, may be made very
loud. This question will at once occur to
the reader: If such a connection of tubes
will amplify weak signals a hundred times
or more, why not use more of the same
arrangement and amplify signals several mil-
lion times instead of a few thousand times,
as is the practice?

By How Much Can We Amplify?—By
means of such an amplifier just described it
should be theoretically possible to amglify
the sound made by a fly walking (ﬁle
diaphragm of a telephone receiver, so it
would sound like the blow of a trip hammer,
and such is really possible if necessary. In
radio receiving sets it does not pay to
amplify more than a certain amount because
not only is the signal voltage amplified by
the tubes but also all similar voltages, from
any causc whatever.

There are continually present in the air
electrical disturbances which resemble, to
some extent, the electro-magnetic waves of
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Fig 16

< . simple method of using Armstrong’s ‘‘feed-

ck’ idea. The tickler coil L, by reacting

back in the grid circuit, gives a very large
amplification to the signal.

radio. The wind blowing through the tree
tops generates electrical signals and sends
them out in all directions, Whenever mois-
ture in the upper atmosphere condenses to
form clouds, electrical impulses are sent out
in all directions. Wherever one wind runs
contrary to another, so that there is friction
bhetween the two air currents electrical im-
pulses are also generated and sent out. Of
course a lightning flash sends out tremen-
dously powerful radio waves, so that even
if it is several thousand miles away it may
give appreciable currents in a receiving
antenna.

All these electrical signals that Nature is
continually generating produce noises in the
telephone receivers which, if loud enough,
will drown out the real radio signal. The
currents set up in the ordinary antenna by
these natural clectrical disturbances. gener-
ally called “static,” are small compared to
those set up by a neighboring transmitting
station, so that we only know they exist by
a hissing and crackling which can be heard
when there is no signal coming in.

But now suppose we want to hear a signal
irom a distant transmitting station, which.
because of the distance, can sct up but feeble
currents in the receiving antenna. It may
well be that these signals are so weak as
to be inaudible, and so we have to resort
to an amplifier of some kind to make them
audible. The noises due to static will also
be amplified, and it may be that “static” is
so much stronger than the signal that the

signal itself remains inaudible no matter
how much amplification is used.
The question is often asked: How much

can we uscfully amplify? The answer is:
It depends entirely on the amount of static
and other disturbing effects present. The
writer has an amplifier that can increase the
signal strength 2,500,000,000 times and even
this is not the limit, by any means. If the
amplifier werc properly connected to other
higher powered tubes and a loud speaking
horn. it could be increased thousands of
times more.

But such amplification would he of 1o
real value because of the excessive crack-
ling, hissing, etc., which atmospheric dis-
turbances would produce. And even if there
were no static at all, such a great amplifi-
cation would result in received signals or
speech of poor quality, becausc of noises due
to the irregularity with which the electrons
boil off from the filament of the first tube
of the amplifier. Yes, it is possible to hear
the tumult of electrical activity as the elec-
trons are violently ejected from the surface
of the hot filament. Just as soapy water
¢ s off steam in spurts, so the surface of
e hot metal gives off electrons in spurts
and thus makes the plate current in the first
tube vary to a slight extent even though no
voltage at all is being impressed on the grid.
This slight irregularity will be amplified in
the successive stages of the amplifier until 1t
produces audible noises in the telephone re-
ceivers at the end of the amplifier. Also, as
the electrons move over from the hot fila-
ment to the plate of the first tube they
bump violently into the air molecules that
happen to get in their path, and this bumping

will also produce irregularities and disturb-
ances that will produce audible noises.

We have spoken about irrcgularities in the
first tube of the amplifier. The same thing
is going on in all the tubes, but the effect is
amplified more for the first tube. Hence in
this first tube most of these “internal noises”
originate.

The question might well be asked :—How
can the electrons bump into air molecules if
the tube has been evacuated, and so freed
from air7 It must again be pointed out that
with the very best evacuation possible today.
using the most modern and thorough
methods for getting out all the gas. there is
still so much gas left that each cubic centi-
meter of space in the tube still contains
about 100.000.000 molecules of air—certainly
enough to permit many collisions with the
rapidly moving electrons.

HOW AMPLIFICATION SOMETIMES DIS-
DISTORTS RECEIVED SPEECH

Ii a radio broadcast station is properly
adjusted so that the signal being sent out
does accurately represent a voice. let us
say. then a small crystal receiving set within
perhaps 23 miles of the sending station will
give remarkably clear reproduction of the
voice, much better, for cxample, than would
be the case if the voice were transmitted
the 25 miles by ordinary wire telephony.
Frequently the writer, when listening to radio
signals. has recognized the voice of one of
his former students in the first few words of
conversation; the enunciation of words and
syllables is much clearer than is the case
with ordinary telephony.

Now when we use an amplifier and loud
speaking horn for giving out the signal, the
results are generally disappointing. Although
much more volume is obtained than when
using a crystal recciving set. the quality of
the speech is very much poorer. This is due
to the fact that the complex shaped electric
waves, representing the voice. have their
shape changed as they go through the ampli-
fier. Not only is the magnitude of the cur-
rent increased by the tubes, but the complex
forms are so altered (unintentionally of
course) that the resulting voice sounds are
much modified. This effect is called distor-
tion.

Transformer  Amplifier—The  type of
amplifier shown in Fig. 14 is called a resist-
ance amplifier because a resistance is used
in the plate circuit of each tube, the varia-
tion of voltage drop across this resistance
being used to supply the exciting voltage of
the next tube of the series. Another type.
more frequently used, is shown in Fig. 15:
in this circuit there is a small transformer
hetween each tube in place of the resistance
of Fig. 14. The signal voltage. impressed on
the grid of the first tube makes the plate
current of this tube vary: this variation of
current in the one coil of the transformer
(called the primary) will produce a voltage
at the terminals of the secondary coil of the
transformer. This secondary voltage is
theoretically of the same form as that im-
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pressed on the grid of the first tube, but it
may be much larger. using the ordinary
transformer sold for such use, with the
ordinary amplifving tube, perhaps 10 to 15
times as great.

This secondary winding of the transformer
is connected to the grid circuit of the second
tube and so causes fluctuation in the plate
current of this tube. In the plate circuit of
this second tube is another transformer which
supplies the voltage for the grid of the third
tube, and in the plate circuit of this third
tube are placed the tclephone receivers.

A transformer amplifier is more effective
than a resistance amplifier. two tubes with
transformers giving as much increase in sig-
nal strength as three or four tubes connected
with resistances in their plate circuits. The
distortion is generally greater, however, with
a transformer amplifier and there is more
likelihood of the amplifier’s generating in-
ternal noises of its own, resulting sometimes
in a shrill squealing noise in the telephone
receivers even when no signal at all is com-
ing in. If a transformer amplifier is to be
‘much good, care must be taken in getting a
transformer suited to the tubes used; a
transformer which works well with one type
of tube may not amplify at all when used
with another.

RADIO OR AUDIO FREQUENCY
AMPLIFICATION

As has been pointed out several times, the
current set up in the receiving antenna by
the power from the transmitting antenna is
of very high frequency, so high that even if
the telephone diaphragm could vibrate at the
same speed the note would be so high that
no human ear could detect any sound.  Such
high frequency currents (from 10,000 to
3.000.000 oscillations per sccond) are said to
be of radio frequency. The amplitude, or
strength, of the radio frequency current
varies at a lower frequency. in fact at the
same frequency as the voice sound which
actuates the transmitter; such a low audible
frequency is said to be of audio frequency.

So far, in our discussion of the reception
of radio signals. we have shown that the -
action of the vacuum tube is to rectify the
high frequency current in such a manner that
the current through the telephones in the
plate circuit of the detecting vacuum tube is
not of radio frequency but of voice fre-
quency. This voice-frequency or audio-
frequency current is then sent through a
series of tubes and amplified.

Tt is possible, although not easy. to amplify
the radio-frequency current, before rectify-
ing it: such a scheme is said to use radio
frequency amplification, which has at least
two great advantages over audio frequency
amplification; it is distortionless and it 1s
somewhat selective, amplifying the high
frequency signal more than it does atmos-
pheric disturbances. It may then be won-
dered why radio frequency amplification is
not used more extensively than it actually
is. All of the reasons cannot be analyzed

(Continued on page 1782)
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Fig 15

Instead of coupling the successive tubes by resistances in the plate circuit, transformers are
more generally used.
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Hints oh Receiving Sets

By LOUIS FRANK

Are you obtaining the best results possible from your receiving set? If not the reason is more
than likely due to onc of the many mistakes in receiver design that Mr. Frank covers in this
article, weritten in plain words that evervone can understand.

HE hobby of receiver -construc-

tion is greatly on the increase,

far beyond anything the amateurs

ever dreamed of. A large num-

ber of the broadcast listeners are
potentially amateurs and experimenters,
which may account for all the different types
of receivers which we read about in the
magazines and newspapers. Just because of
this enormous activity in the building of re-
ceivers it becomes essential to stress a few
of the fundamental principles to be observed
in such construction. So much energy is
being expended in the devising of novel
and unusual circuits, that people lose sight
of the fact that by taking proper pre-
cautions and attending to fundamentals,
simple circuits may be made more efficient
and will bring in signals which, otherwise,
would require more sensitive receiving ap-
paratus to detect.

At present, the owner of a receiver is
after one or both of two things. First, he
wants to receive good, husky loud speaker
signals for the real enjoyment of broadcast
programs. Second, he wants to reach out
and get long distance. Instead of discarding
the present receiver, which does not satis-
factorily give either or both these results,
and building a new circuit, see whether the
present receiver cannot properly be modified
to give satisfaction. Often a simple stand-
ard circuit properly constructed will give
almost the same satisfaction as some of these
so-called sensitive and complex ones. One
might say that “it’s all in the way it's built.”

COIL CONSTRUCTION

Coil construction is the first consideration.
A bad coil may completely spoil an otherwise
perfect set. The first thing the constructor
ought to do is get away from using tapped
coils. The modern tendency is to use fixed
tuning coils and do all the tuning with the
variable condenser. The tapped coil is bad
for the following reasons: The reason for
tapping a coil is to enable a part of it to
be used. When a part of the coil only is
used, the other part which hangs on (called
the “dead end”) increases the resistance of
the small part used; it may be hard to be-
lieve, but it is a fact. Ten turns of wire
all alone give a certain resistance, but the
moment we add a few turns to the 10 and
again measure the resistance of the original
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LOSSES 1IN SOLDERED JOINTS

UNUSED TURNS

10 turns, we find the resistance higher. The
mere presence of additional turns is sufficient
to cause such a resistance rise. This resist-
ance rise, due to hanging on turns, causes a
loss of energy called “dead end loss” which
cuts down local signal strength and prevents
long distance work. Again when a coil is
tapped numerous joints must be soldered,
two for each tap, one at the coil, and one
on the switch stud. Every soldered joint
introduces the possibility of a bad connection
with increased resistance and losses again.
Furthermore the switch studs to which these
coil taps are brought must be imbedded in
some dielectric, generally it is the panel.
This again causes a rise in coil losses due to
losses that occur in the insulating panel
where these studs or taps are fixed. This
loss, called the “dielectric loss,” is due to the
imperfections which exist in all insulating
material, and they actually exist. For these
reasons the tapped coil is passing into ob-

By construct-
ing a coil with
the correct
number of
turns to cover
the broadcast
wave - lengths
when shunted
by a variable
condenser, cir-
cuit losses are
consider-
ably reduced.
The contact
losses do not
amount to a
great deal,

CONTACT
LOSSES

I s
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LOSSES DUE TO
IMPERFECT CONTACT

LOSSES DUE
TO CAPACITY
BETWEEN LEADS
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The use of a
tapped coil
with the leads
running to
switch points
introduces seri-
ous losses in
the circuit,
The accom-
Panying sketch
shows exactly
Where such
losses are
located.

SRS
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P DIELECTRIC LOSSES
BETWEEN SWITCH POINTS

livic_m. Use only fixed coils and tune with
variable condenser.

In connection with energy losses which
occur in the dielectric of the panel, a similar
remark holds for the insulating material on
which the coil is wound. The presence of
insulating material in the electric field of a
coil results in losses through it. It is often
difficult to make people believe or realize
this, because they feel that if the panel or
tube is an insulator, no losses can occur in
them. This is true enough when we deal
with ordinary commercial currents like
direct currents or lamp lighting currents.
Radio frequency currents, however, are dif-
ferent and they do many things not done by
ordinary currents. They cause currents to
flow in insulating material of a radio set
which increase losses and thereby make the
set inefficient. Therefore, if an insulating
tube is used, see that it is made only of the
best material, as for example hard rubber,
phenol resin, etc. Avoid, wherever possible,
fibre and composition material. These do
not stand the severe tests imposed on them
by radio currents. Better still, use, if possi-
ble, coils which have considerable air insula-
tion. Air is the best insulator for radio fre-
quency currents. Thus spider-web coils
have air insulation, which explains their low
losses. The honeycomb type of coil is like-
wise a good type.

Coil terminals are generally soldered,
here is where trouble generally enters!
coil, like a chain, is no stronger than its
weakest link, and if a coil is otherwise per-
fect, a poor soldering job may make it worse
than useless. Care should be taken that a
clean, solid connection is made. Avoid
spreading soldering flux over the coil itself.
It causes leaks, and increases the resistance.
As for the type of wire to use, there are
current suggestions to use special kinds of
wire such as Litzendraht. This idea should

(Contined on page 1776)
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marks on the left-hand margin and can be cut from the magazine and kept for further reference. These sheets can also be procured from us at the

EVERY month we present here standard hook-ups which the Editors have tried cut and which are known to give best results. This leaf has perforation

cosi of 5¢ to pay for mailing charges.

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any
address, prepaid, on receipt of 20c. In time there will be enough sheets to make a good-sized volume containing all important hook-ups. Every year an
alphabetical index will be published enumerating and classifying the various hook-ups.

i i S i LRI

pran

Handy Reference Data for Radio Experimenter

| AERIAL VI KEY-CHART TO RADIO SYMBOLS | == \\;ﬂﬁéﬁ 1

RESISTANCE

RHEQSTAT

AERIAL
(LOOP)

(HO!%OEIYLCOMB) %

- COIL
(SPIDERWEB)

GAP
(QUENCHED)

i il

é l[ SWIT‘C\;{ \

‘glb‘ ALTERNATOR %
&

. COIL
@ AMMETER | OR :m,g (TUNING)
p . (VARIABLE

_:
«©

&
£ GROUND
&
&

———

s
Aoz} |RESISTANCE %
G

-

F
VARIOMETER @

POTENTIO- VARIO-
METER COUPLER

- JNDUCTANCE,
- >ﬂ< &2 | conDENSER| L
| (FIxED
TN i 52 (FIXED) | =T
CONDENSER
BATIERY i @ (VARIABLE) # =
| ewrrery | E I
) e = : CONNECTION @
; COUPL!NG )
BUZZER @ DETECTOR / NO
= (CRVSTAL) CONNECTION
4 DYNAMO | 4
% | CHOKE g;!n .
.IWI CoIL % lgh 'l " (%ROR § @
GAP [ I RECEIVER
[ gl o [ [ o |

A

VOLTMETER | (V-

(TELEPHONE| & O |

TRANS- 5 c
GRID LEAK FORMER é
[RADIO FREQUENCY)
(~@ | TRANS-
JACK [\ ® MITTER
-~ FALLE
i M \
KEY / - L (AUDIO FREQUENCY,
= | P
LOOSE = ; VACUUM
COUPLER TUBE
COUPLED COILS
WITH VARIABLE ]

LS

SINGLE COIL RECEIVER

Diagram No. 1 shows a crystal detector circuit using a two slide
tuning coil as the tuning element. The antenna is connected to one
of the sliders and the ground to the other so that the distance be-
tween them may be varied. This arrangement permits the antenna
cireuit to be tuned and also the coupling between the primary and

secondary “circuits to
be changed to increase
the selectivity. The
secondary circuit is
4 composed of the sec-

tion of the coil com-

prised between the top

L £ of the coil and the
= slider connected to the

ground. The conden-

ser C is a by-pass
condenser of about
001 MF. capacity. The

{
c— 3 sliders as shown, the
> coupling is tight.

b |

DOUBLE CIRCUIT RECEIVER

The circuit No. 2 is that of a crystal receiving set using a
variocoupler or loose coupler for tuning. The two circuits are
separate and the secondary coil may turn or slide inside of the
primary, which may be varied either by means of a sliding contact
or switch and switch points connected to taps on coil L. The
secondary L 1 is fixed and has the proper number of turns to re-
ceive over the desired ;

wave bands when

tuned by means of the ]
variable condenser C. L Ly
C1 is the by-pass con- *ﬂ
denser of .001 MF.
capacity. To tune this
circuit, couple coils _é
tightly, set condenser 7 C (#)
C at zero and vary the
|

primary for signal

Then vary C until sig-
nal is loudest.
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DOUBLE CIRCUIT RECEIVER WITH
CONDENSER TUNING

The receiver No. 3 is similar to the circuit
No. 2 except for the addition of the variable
condenser in the antenna circuit. This con-
denser permits finer tuning and also allows
wave-lengths shorter than the natural wave-
length of the antenna to be received. The
variable condenser C 2 shown between the
primary coil and the ground permits ex-
tremely sharp tuning and has the effect of
shortening the natural wave-length of the
antenna exactly as if some wire were cut
out of the antenna itself. With such a re-
ceiver there are four tuning controls, the
primary tuning switch. the primary con-
denser, the coupling between coils L and L 1,
and the secondary condenser C. The tuning
of such a receiver is the same as that of the
circuit No. 2 and the antenna variable con-
denser should be set at maximum while
tuning. When the desired signal is tuned in
the primary condenser is readjusted to ob-
tain selectivity and finer tuning. Needless
to say, the crystal detector should be ad-
justed before tuning. This may be done with
a buzzer or by listening on some local sta-
tion which is easily tuned in.

DOUBLE CIRCUIT RECEIVER WITH
SERIES PARALLEL SWITCH

When it is desired to receive long and
short wave-lengths the use of a series par-
allel switch is useful to connect the primary
condenser in series or in parallel with the
primary coil. In such an arrangement the
twe coils L and L 1 should be variable in
steps or should be honeycomb or duo-lateral
coils of various sizes which may be plugged
in a special mounting, With such induct-
ances any desired wave-length may be tuned
in.

If one contemplates the improvement of
the receiver at a later date, it would be best
to buy a 3-coil mounting, the third mount-
ing being used for the plate coils of the
vacuum tube detector when one is used. The
two variable condensers C and C 1 should
be of the 43 plate type having a capacity of
001 mifd, preferably equipped with ver-
nier. The telephone condenser C 2 is an
ordinary .001 mfd. fixed condenser. In this
circuit the antenna variable condenser C is
used in series to receive the short wave-
length in parallel with the primary coil to
tune in the long ones. The series parallel
switch in this circuit enables the set to tune
over a much wider range of wave-length
than would otherwise be possible. In this
circuit, as in the ones above, it is best to tune
the primary circuit first and then adjust the
secondary for loudest signals.
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IMPROVED DOUBLE CIRCUIT RECEIVER

The circuit No. 4 is the same as No. 3
with another additional improvement con-
sisting in the tuning of the detector circuit
by mecans of a switch or slider on the scc-
ondary coil. This arrangement provides an
extra circuit for the detector and telephones
which increases the signal strength and
selectivity. Since this control is not critical
the tuning is the same as that of the cir-
cuit No. 3, the slider contacts on coil L 1
being adjusted aiter the desired signal is
tuned in.

The two coils L and L 1 may be wound
on tubing or spider web fashion, with taps
every 10 or 15 turns to vary the amount of
inductance in the circuit. The number of
turns on each coil varies, of course, with the
wave-length to be tuned in. If only the
broadcast range is to be received, about 50
or 60 turns of No. 20 D. C. C. wire should
prove suitable. The coupling between the
two coils should be variable so as to in-
crease the selectivity of the receiving system
whenever necessary. The two coils may be
mounted on a rod so as to slide along the
same axis, or they may be mounted on a
hinge to vary the angle between them.
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OMBINATION SINGLE AND DOUBLE
CIRCUIT TUNER
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The receiver No. 7 is similar to No. 6 but
with an extra double pole double throw
switch connecting the detector and tele-
phones either across the primary or the
seccndary. This system simplifies the tun-
ing considerably, especially when the wave-
length of a station to be received is not
exactly known. When in the stand-by posi-
tion the switch connecting the detector and
telephones across the primary transforms
the receiver into a single circuit set and
permits the operator to easily tune in a sta-
tion by merely varying the variable con-
denser C which may be placed in series
or parallel with the primary coil to receive
short or long wave-lengths, since the single
circuit arrangement is not very selective.
Then the operator throws the secondary
switch to the tune position and adjusts the
secondary circuit and coupling for greater
selectivity. This method is used in the ma-
jority of commercial receivers.

For the reception of short wave-lengths
the two coils may be composed of a stand-
ard variocoupler or loose coupler hav-
ing about 60 turns 3 inches in diameter on
each coil, or the equivalent.
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RECEIVER WITH FIXED COUPLING
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The double circuit receiver No. 5 is a sim-
plification of the other circuits in that the
number of controls is reduced without sac-
rificing much of the selectivity. In this ar-
rangement coil L 1, composing with the con-
denser the secondary circuit, is tightly
coupled with coil L. composed of a few turns
wound directly over coil L 1. In order to
tune the primary circuit a separate coil L 2
mounted at right angle or at a distance from
L 1 and variable, is used to tune the primary
or antenna circuit. In this arrangement
there are only two controls, that is, the
switch or slider on coil L 2 and the vari-
able condenser C

This circuit, on account of its simplicity, is
recommended to the beginners who do not
know how to tune the more complicated re-
ceivers. It may be constructed as follows:
Coil L 1 should-consist of 60 turns of No. 20
D. C. C. wire wound in a single layer on
bakelite or hard rubber. Directly over this

~ winding should be wound 6 turns of the same

wire composing coil L. Coil L 2 is similar
to L 1 but with a tap every 5 turns,

L £

-

SIMPLE RECEIVER WITH VARIOMETER
TUNING

For cxperimental purposes, or when great
selectivity is not necessary, the circuit No. 8
may be employed. In this circuit two vari-
ometers are used for tuning instead of vari-
able condensers or tapped coils. The first
one, L 1, tunes the antenna circuit, and the
other L 2, the secondary circuit. This circuit
is merely shown as a possible application of
two variometers for tuning, but is not rec-
ommended unless the receiver is located at
a certain distance from any transmitting
station, since this set is not very selective.

The best circuits recommended to be used
with a crystal detector are the Nos. 3, 4, 6
and 7, which, although slightly more com-
plicated, are much more efficient than the
others.

If standard apparatus is used for the con-
struction of these receivers, the same inst
ment may be later employed in some mor!
efficient receivers using vacuum tubes. These
coils and condensers may be designed for
table or panel mounting, but they should be
of] good quality in order to insure best re-
sults.

The importance of using standard ap-
paratus cannot be overestimated. Especially
is this the case with the beginner. Results
are dependable only when such instruments
are used.
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"R HERE are a number of wayvs of o-
ing most things, but the two that
really count are right and wrong,
the rest are merely variations and
degrees. It must be admitted too

that we all have our own definitions of these,
but, I belicve, the dividing line is defnite
enough.

For instance: J}im builds a transmitter,
bread board stvle, wired up with fairly heavy
wire, aud, all in all. i is fairly efhciently
made, but is mounted in such a manner that
a jar tumbles over a condenser. disturbs a
choke, or gives his wave-length a flip to
the unknown. Or. he can't take a tube out
of its socket without using both hands and
getting tangled up in enough wires to have
discouraged a Hun offensive. He spends
15 minutes persuasively bending two en-
thusiastically springy wires, trying to dis-
courage their scemingly magnetic affinity
for cach other. IHe gets them separated
and then disturbs the coupling of two round
coils which, curiously cnough. seem to be
affected by the action of gravity and an op-
pressive amount of rollability. He tries to con-
trol a variable the spring contacts of which
are tight. as they should be to make good con-
nection and to stay put, and finds it takes
two hands, whereupon he makes the two
wires touch again, knocks a meter Cross-
wise, and has to start the whole business
over again, if he hasn't lost his patience.
Then he consoles himself with the thought
that the job is temporary anyhow. This is
all wrong. Such incidents would disturb
the complacency of a Saint and rock the
very foundations of society. Less has

eard by an Alaskan

ARy
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Station 3CW, owned and operated by Bernard Ellman, Philadelphia.
h amateur while using

Station 7IT, 7ACP owned and operated by Ashley C. Dixon, Stevensville, Montana. His
station is located in a valley and without commercial “‘juice.”

A 12-volt :storage battery

drives a 500-volt, 100-watt Dynamotor, which furnishes the pep for the 10-watt C.W. trans-

mitter.

This station has been heard in London, England. a distance of about 5,500 miles

and has been reported at 1,500 miles on five watts.

started wars. On top of all that, it de-
stroys the operator's effectiveness.

) ;xzfcr:uaé & Underwood.
3CW was recently

very ilow power.
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Why should he stand for it? There is
no need, no reason, no excuse. A nail here.
a screw there. a drop of solder clsewhere.
and the job is done in a permanent fashion
that gives you a very good ideca as to
whether vour results may he depended upon
or are obtained by guess work. A breath
of wind, then, can not disturh vour handi-
work, nor a vagrant gesture destroy it.

The Leaning Tower at Pisa is a damn
good example of what I believe to be the
right sort of coustructive job. They built
it, it leaned, and because they had done a
good job, it stayed with them. It's dog-
gone few amateur jobs you could say that
about, figuratively or otherwise. (How-
ever, I may as well admit that I think the
guv who hunted for the location of that
building didn’t do a good job, or dsc was
vamped by the dutiful daughter of some
fucky landholder.)

I read somewhere about a fence builder
(stone, not wire, as this was before our
day) who became well known for the fences
he built because, it seemed, he did not feel
that the final dissolution of a fence and
the slogan “Eventually, why not now:?:”
were svnonvmous. On the contrary, he fig-
ured that when he wanted a fence he wanted
a good one. so his fences are still stand-
ing. One day a neighbor wanted him to
build a cheap fence at a low price for him.
and he took the job. The neighbor was
amazed at the fence that was built and grew
excited, fearing overcharge, and berated
him for building such a good stone wall.
“I build a good fence or none at all,” was
our hero's reply and as a result he pros-
pered.
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The same thing applies to anything vou
do: build a good fence or don't build any.

Don’t say that you can't do it with
your present finances, or make other ex-
cuses, because mostly you can. I have seen
excellent jobs done by birds with no facili-
ties and deplorable jobs done by those with
lots of them.

Get the idea into your head that the job
is to be permanent and it will he easy to
do it right. The only trouble with most of
us is that we tell ourselves the job is only
for an hour or so, or only until tomorrow
or next week, and if someone were to re-
turn a month later they would find the same

botch still carrying on, wasting time and ||

patience.

To do a job half way hecause it might be
temporary is wrong. To do it thoroughly
and thereby enjoy its temporary advantages
is right.

Nowhere does this dope hold true more
than in experimental work. It is only from
a “right” job that you know your con-
clusions are correct.

L. W. Hatry.

ANOTHER RECORD BROKEN IN
NEW ZEALAND

The remarkable progress of radio is
demenstrated by the fact that a concert
taking place in California was distinctly
heard in Invercargill, New Zealand, by a
radio enthusiast, Mr. F. Acton, when he
picked up an American amateur station at
Oakland.

What is claimed to be a world’s record
for the reception of American amateur
radio stations heard in New Zealand, has
been established by Mr 1. S. MacDonald,
of Waiwera South. Quite recently, using
a detector and one step of audio frequency
amplification, he logged no fewer than 62
different stations. The previous record was
claimed by Mr. F. G. Bell, 4AA, Shag
Valley, with 17 stations in one evening. A
remarkable fact is that one of the stations
was operating on spark, this being the first
time an American spark station ever has
been heard in this part of the Pacific. Three
of the stations heard were operating on
telephony, and the musical items were heard
quite clearly, although the human voice
was somewhat obscured. The other sta-
tions were operating on tclegraph. The 62
calls were heard between 7 a. m. and mid-
night, and calls were still coming in when

Radio News for.June, 1924

The laboratory of Jos. D’Agostino at Morgantown, W. Va.

apparatus on the table in the form of an
transformer.

Mr. MacDonald closed down. A remarkable
fact is that some of the stations were heard
in bright sunllght, under which condition it
1s usually considered verv difficult to carry
on radio reception.

NEW QRA'’S

9AKO—A. Houeston Barnett,

Masterson Avenue, Fort Wayne, Ind.

2AEN--William T. Golden. 680 West
End Avenue, New York City. (Not
Bloomfield, N. J.) 10 and 20 watts C.W.
All crds answered.

202

6EJ—Frank V. Clark, 2805 Cherry
Street, Berkeley, Calif.

9DIB—Thomas S. WVildman, Nichols,
Iowa. 5 watt C\V. All crds answered.

Can. 3GO — Lconard Walker, 143
Simpson Strect, Sault Ste. Marie, On-
tario, Can. 10 watt C.W. QSL’s appre-
ciated. All crds answered.
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Hiram Percy Maxim, President of the American Kkadio Relay League, photographed in the
radio room of the S. S. Belgenland on his arrival from abroad where
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he has been studying

foreign radio conditions in connection with amateur radio relay around the world.
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.T., a transmitting condenser and a
Them was the days!

‘Kearney, Neb.

We see some very familiar
(?2) K.W.

9BQK—Malcolm McGregor, 815 Clark
Street, Warsaw, Ill. QSL’s appreciated.
All crds answered.

SAAN—R. H. Whitt, Tipton,
All crds answered.

Okla.

4ZD—Paul G. Watson, 830 East Park
Avenue. Savannah, Ga. 100 watt C.W.

6COU—H. L. Smith. 711 D Street,
Oxnard. Calif. All QSL’s appreciated
and answered.

8CPY—(Change of address) Jas. A.
Wilson, 911 Lay Boulevard, Kalamazoo,
Mich.

9BST—R. Albright, P. O. Box 472,
5 Watts C.W. All crds

answered.

9CEN—Charles M. Couley, Seibert,
Col. 10 watt fone and C.W. QSL’s
appreciated.

SANP—Ferdinand A. Pecoul. Missis-
sippi City, Miss. QSL’s appreciated.

STO—D. Cason
Tex.

Mast. Nacogdoches,

8DNT—Robert Mitchell, 401 North
Chestnut  Street, Barnesville, Ohio. 3
watts C.W. All crds answered.

9CEF—Herbert Settle, 462 East Burk-
hart Street. Moberly, Mo. 10 watts C.W.
All crds answered.

9ADD—(Re-assigned) Alva J.
2347 E. Grand Avenue,

Cox,
Des Moines,

Iowa. \Would appreciate QSL’s. All
crds answered.
IHA—E. S. Davis, P. O. Box 71,

Bradford, Vt. § watts C.W. and 1.C.W.
Please QSL. All crds answered.

3JF — Fred. Robinson, 614 Virgi°
Avenue, Norfolk, Va. Please QSL.

9AMX—Roy Walters, 713 Mound

.Street, Atchison, Kan.

9CVL—Milton L. Johnson, 938 South
Fourth Street, Atchison, Kan.

8BST—Clyde M. Fuller, 4078 Tireman
Avenue, Detroit, Mich. 10 watts C.W.
and fone. Please QSL. All crds answered.
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6COU, OXNARD, CAL.

C. W.—2CJ, 2RK, 4EG. 4FS, 4HS, 4IK, 4JR.

4SA, 5AAW, S5ADO. S5ATJ. 5ALR, 5GJ,
S5MI. 5QD, 5QL, 3SP, 5TJ. 5VM,
SZA, 7AEK, 7AFU, 7
7EN, 7GR, 7HW, :
JNO, 7PJ, 7PZ, 7QD, 7RD, 7RY. 7WM,
7WO, 7ZU, S8AK, 8APT, SART, 8BIV.
SDAT, 8DDC, 8DIA, sDJD, 8EKY, 8ER, 8HV,
8JY, 8NB, 8VQ, SYAU. 9AAW, 9ABC, 9AJY,
5AMU, 9A0L, 9APE, 9AZG, 9BED, 9BEZ. 9BI'B,
9BR ™, 9BLY, 9CAA, 9CCG. 9CJC, 3CIU, 9CKA,
9¢ 9CKJ, 9CNV. 9CTG. 9CVO, 9C\'T, 9CWJ,
9C. . 9DXX, 9DTE, 9DUG, 9DUN, 9DXN,
9EAC, 9EFH, 9EKY, oLLV, 9EQ, 9LZ, 9RC,
98S. 9XBE, 9YAM, 9YAU.

Can.—4DK.

5IB, CHICKASHA, OKLA. (1 TUBE)

1BCR, 1BO4, 1CMX, 1ER, 1KA. 1KC,
1PY, 1VO, 2ATZ, 2AWF, 2BGI, 2 . 2B
5CEE. 2CLA, 2KU, 2MU. 2WR. 2XNA. 3AIS,
3DV, 3CCX. 3CEZ, 3BX. 3DT. 3GC. 3HH. 3HS,
3MO. 3QV, 4AF. 4L, 4MY, 4811, 6BOX. 6BUR,
T6CGW, 6CXNR, 6GT. 6TN. 7ADS, 7ALD,
C7BS. 7FA. 7IW, 7LY. 7UT, 7UZ. RAOK,
SARV, 8BCU. 8BNH, 8CAB, 8CAO, 8CED, 8CDI,
gCKD. 8CKE, 8CPI, 8CUXN, 8CY1, 8CZZ, 8DGP,
8BF, 8IK. 8]Y. 80P, §WP.

Can.—4DQ, 4EA.

COOPER WALKER, CORTLAND, IND.

All Fone—2RB, 5ANA. S5ALJ, 5P, 5Q7. 8CCIL,
8CCS, 8BCU. 9ABX, 9ANO, 9AIQ, 9AJE. 9.AKE,
9BEX, 9BMU, 9CEA, 9CCJ. 9CHE, 9CLD. 9CLY,
9oCLH, 9DZ0, 9CAO, 9EBI, 9BC, 9M4A, 9Q7Z,

9WB,
Dalite—9CA, 9ARP, 9MM, 9QL

6TD, BERKELEY, CALIF,
K, 4FN,

(1 TUBE)
7 5ADB. 5ADO,
SAIF, 5AIR, SARN, 5GA,
5GJ]. 5GO, SJL, A, 5UO, SXA.
5XD, 5ZAV, 6AAN, 6ADH, 6AED, 6AGE, 6ATL,
6ALOD, 6AMN, 6AMW, 6ANP, 6AOL, 6APS,
§AQD, 6AQM, 6ARF, 6ASB, 6ASV, 6ATN.
6AVN, 6AVV, 6BBF, 6BIC, 6B]J, 6BLH, 6BNF,
6BRF, 6BUO, 6BVF, 6CBB, 6CBI, 6CBI, 6CBU,
6CCY. 6CDO, 6CLF, 6CEN, 6CFM, 6CFY. 6CGG,
6CGI, 6CGW, 6CHZ, 6CIS, 6CIX, 6CJL. 6CKI,
6CL. 6CNF, 6CNG. 6CNL. 6EB. 6GG. 6JT, 6MIL,
6NB. 60z, 6P, 6P, 6PL, 6ZH. 7ABR, 7ACT,
7ACI, 7ACN, 7ADG, 7ADI, 7ADO, 7ADS. 7AEL.
AFK, 7AFO, 7AGIL. 7AGZ. 7AHA 7AHN, 7AHS,
7AJD, 7AKE. 7AKK, 7ALD, 7ALI 7A0Q. 7BY
7C0, 7D], 7D1, 7DZ. 7EA, 7E1. 7FD. 7S, 7FT,
JFY. 7GO, 7GR, 7GS. 7GV. 7GW_ 710, 7IU, 71V,
7KE, 7KR, 7KS, 7KV, 7KZ, 7LH, 7LN, 7XF,
7N1, 780, 70E, 70T, 7P[. 7PN, 70D, 7QU,
7R, 7RP. 7SI, 7TD, 7TO, 7TQ, 7VC, 7VAL
VN, 7WE. 7WM, 7WP. 7ZL. 7ZU. 8AO0Q.
SART. SBKN, sCPD. 8&DJD, 8ES. 8JJ, 8YYV,
877, 9AAQ, 9AAU, 9AFM, 9AKE, 9AMB. 9AML
9AT. 9APF, 9AVN. 9AVU, 9AW YV, 9.\ZG. 9BEL.
9REZ. 9BFW. 9BIZ, 9BLY, 9BOZ, 9BRK, 9BTH.
opUN, 9BXA, 9CAA, 9CCG, 9CCZ.  9CGA,
9CJC, '9CTY, 9CKA, 9CKJ, 9CLD, 9CNV, 9CVC,

2

Calls Heard

A photograph of a section of the recent radio
to ghe display of home-m:gde amateur transmitting and receiving sets.
exhibited tells something of the progress radio has made in Australasia.
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XPERIMENTES

exhibition held in New Zealand, given over

The number of sets
As time goes on New

Zealand and Australia are becoming more prominent in the radio world and judging by the

results obtained by some of the most eminent Hams,
American amateurs are heard regularly in this part of the world.

they are running us a close race.
Australasian amateurs

hold the record for DX transmission on low powers.

9CWI. 9CYW, 9CZM, 9DBF, 9DCP, 9DFH,

9DHZ. 9DKQ, 9DOT. 9DTE, 9DUN. 9DWN.

JDNU. 9DYR. 9EBT. 9EEP, 9EI. 9EKY, 9ELY,

9I.Z. 9MC. 9QR. 9SS, 9VK, 9WC.
Hawaiian—6CELU.

};'anadian——-‘CO. 470. 5AH, 5EF, 5GO, SHK,

YBP.

CARL W. BEESE, 146 MARKET STREET,
HAMILTON, CANADA (DET. AND 1 A. F)
C.W.—IAAF, 1AEL. 1.ASU, 1ARP. 11V,
T 2ADU, 2ER. ZAAL, 2WWP. 3LG, 4ER,
SALV, SALR, 50M, 5VC, 8ACY. 8MOI,
sBCU. 8BY, 8BI'L, $BNC, 8CKO. 8CX,
| 8D)I, ’ $DAJ. 8DCY, 8DBL, 8GX,
2OU. SRV, QHY, SPL, 80X, 8TD, 8YM. 9ACI,

presented annually to the owner of the best a
praise Mr. Wallace for his work in the amateur field, and for his success,
done considerable work on short waves and in
mentioning this we wish to call your attention
photo, with the form wound coils suspended from a rod by silk threads.

for both DX and traffic dispatch. He has

11 around amateur station.

@© Photo Topics.
Donald C. Wallace, owner and operator of station 9ZT, the winner of the 1923 Hoover Cup,

We congratulate and
9ZT holds records

to the short wave receiver at the left of the

The transmitter, to

the right, employs a 250-watt bottle.
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9AAL, 9AWF. 9BCE. 9BPV, 9BON, 9CCW,
9CEN. 9DR. 9DHR, 9EQ. 9EI, 9MC, 9TG.

Fone—INAL, 2RB, 8.AXU, SDAP, 8KG, 8XBO,
9AHJ, 9AHZ, 9BDF, 9BPT. IMM.

Can. C.W.——3AV, 3ML, 3BM, 3PZ, 3RG, 3MS,
3Q0, 3ZT.

Can. fone—3B4A, 3BG.

SAHD. ALTUS, OKLA.

1AAC, 1JV, IMY, 2PV, 2XAN, 3ADB, 3AWF,
$BDI, 3BJ, SHH, 3LG. 3YS. 4BZ, 4EH. 4]R,
XC. 6AAQ, 6ADH, 6ADT. 6ATH, 6AFT. 6AMW,
6AS0, 6AVR, 6AWC. 6BCL, 6BDT, 6BFP, 6BH,
6ATT. 6BON. 6BPM. 6BQR. 6BUI, 6BUR, 6CJV,
6CKA. 6CMU, 6CNC. 6CNH. 6FP. 6NB, 60F,
6TV, 6XH, 6XAD, 7ACZ. 7AFQ. 7AJD. 7AJT,
7JFQ. 7FR. 7HW. 7KR. 7KZ, 7MC. 70T, ;
SACY, 8AGO. 8ATJ. 8AJI, 8BMB, SBNN, 8BYT,
SBYN, 8BZD. 8CHY, SCKE. SCTP, 8CXU,
aCzC.' sDGI, 8DGO, 8sDGP. 8DIE, 8DMC, 8R],
SNAN, 8ZK, 9ACNX. 9AEP, 9AMB, 9APD,
9A0C. 9AR}. 9AVN, 9AYP, 9AZN,
9BCW, 9BHX. 9BLW, 9BPM, ;
9BVV, 9BWV, 9BZI, 9CAA, 9CIM, 9CJY,
9CKP. 9CLD, '9CMK. 9DAP, 9DHR, 9DKX,
9DNG, 9DPX. 9DTE. 9DYY, SEAM, 9EDO,
9EEA, 9EHY. 9ELD, 90\, 9XW, 9XAX.

Can.—3XI, 4EA.

Mexico—BX.

9CFK. LEWISTON, ILL.

C.W.—6BH, 6BM. 6CC, 6GT, 6GQ, 6JA, 6IP,
(6NB), 60F, 6PL, 6PY, 6RN, 6TU, '6VK, 6ZH,
6AAO. 6AHP, GAJA, (6AKW), 6ALK, 6ATJ,
6AUR, 6AVR, G6AVV. 6BBC, 6BBW, ;
6RCU 6BDI. 6BDT. 6BLG. 6BQA, 6BWP, 6CBB,
6CBU, 6CDG. 6CIH. (6CIX), 6CIB, 6CJV,
6CMU, (6CNG). (6CNL), 6COE, 6ZAH, (6ZBU),
7C0. 7EL, 7EM, 7FD. 7FQ, 7FS, 7HW. 7IH,
7KE, 7KZ, 708, 7QD, 7AGZ, 7AHO, 7AKH.

MAX WIRTZ. CASILLA 64, VALPARAISO
DE CHILE (DET. AND 2 A. F)
All C.W.—1AF, 2BOH, 3LG, 30M, 5GM, SVU,
SQL, 5YW, S5LA. 72U, 7GM, 9BOZ,
On Jan. 30th., SZAV. Very QSA.

9BBN, OGDEN, ILL. (DET. 1 AUDIO)

C. W.—1AA, 1AADP. 1AP, 1FB, 1WR, 2HS,
2CXW. 2VZ, 3AB, 3ADB, 3BA, 3BHA, 3BHL, 3IW,
3LG, 30S, 3QV, 4AF. 4AI, 4AP, 4BA. 4BW,
4CA’ 4C0. 4DB, 4EB, 4EL. 4FN, 4FS, 4TB, 4XC,
SAH, SAAQ, SAAW. SAF, 5AGA, SAGT, SDA,
sDY. SEK, SIN, SMI, S5NI, 5NV, SNW,- 50M,
5SI.’ 5TJ, STQ. STS. 6TV, 6UZ. 6ZZ, 7AAR,
7GS, 7UU. SACY, S8AEG. SAMP, 8ARB, BAWN,
SBH, SBGL, 8BKN, SBNH, $BOG, 8BOM, SBRG,
SBU. 8BUM, SBV], 8BVY, 8CDC, 8CGL, 8CHY,
8CTK, 8CDP. SCRC, 8CSX, 8CUR, 8CUS. 8CWR,
sDKI. 8DKY. SFT, 8OM, 8PA, 8PL, SOK. 8RI,
3SU. §TH, 8ZP. 9AAL,9AAR,9AAU, 9ABY,9ADY,
9AGH. 9AGL. 9AHT, 9AHR, 9AIS, 9ANI, 9A8A
(QRA?), 9ARU, 9AUP, 9AXS. 9BAB, 9DCS,
9BEB, 9BED. 9BFI. 9BHR, 9BHY. 9BDE, 9BIB,
9BKW, 9BPA, 9BQK, 9BZE, 9CBA, 9CEH,

( Continued on page 1863)
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Straightening Out the Radiation Tangle

Fig. 1. A rear view of the Clarifier.
the vacuum tube.

S a result of the publicity given cer-

tain recommendations made at a

meeting of the Radio Club of

America, the problem of receiver

radiation has been the subject of

much controversy ever since. Not that this

radiation interference is worse than before,

because in most locations this disturbance is
not as bothersome as a vear ago.

As a result, as many “solutions” have
appeared as there have becn self-appointed
“Committees of One” to take up the in-
vestigation. For all the prevalence of the
trouble that is reported, there seems a great
lack of actual data on the subject. Actual
comparative tests with various receiver cir-
cuits are necessary before any particular cir-

cuit can be condemned as the worst offender. -

In all probability the effect of radiation will
be heard with a fairly sensitive receiver
within an area having a radius of 100 to 500
feet, from the center of radiation, but the
instances of radiations of over a half mile
are doubtful. But in thickly populated areas
a disturbance extending for even 100 feet
may cause a considerable amount of inter-
ference.

All interference that is unnecessary, how-
ever, should be minimized as much as pos-
sible for the good of the art, since there are
plenty of sources of interference which can-
not be done away with. Before any “solu-
tion” is foisted upon the public it should
be carefully investigated from all angles.
The majority of receiver owners are will-
ing to try some plan once, but after taking
up one or two plans which prove to be
false alarms. they are bound to become
skeptical and refuse to try other schemes.

The plans that have received most pub-
licity are the following (some of which
are more or less related) :

1. Doing away with single circuit re-
ceivers.

2. Doing away with
ceivers.

3. Adding a resistance to the antenna
circuit.

regenerative re-

* Research Engineer, A. H. Grebe & Co., Inc.

By RALPH BATCHER, E.E.*

The description of a new system that climinates radiation from regenerative receivers and
at the same time increases the sclectivity and sensitivity of the set itself.

The aerial tuning inductance is situated to the right of
The small equalizing condenser is mounted directly aton this coil.

4. Using special antenna coupling coils.

5. Using a “blocking” tube.

All these plans have been found unsuc-
cessful, the use of a blocking tube being

Ll
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; o
honeycomb
5t ol
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Fig. 3. The circuit diagram of the Clarifier.

The small condenser connected from the grid

of the tube to the mid tap of the honey-
comb coil is semi-adjustable.

the only arrangement that has given any
relief. This system, however, is by no
means perfect.

The benefits which the general use of a

[

Fig. 2. A
front view
ot the Clari-
fier and its
output
coupling
coil.
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will be great. To gain favor whi o
promote its general adoption by the ic.
the device should:

1. Absolutely prevent radiation from any
regenerative receiver.

2. Give a gain in signal intensity.

3. Present no greater tuning difficulties.

4. Add considerable selectivity.

5. Increase quality of signals or at least
the device should not impair quality.

6. Lxtend distance range.

Any device which fulfills all of the above
items requires considerable experimenting
and laboratory testing, so that details of
the “Clarifier” a unit which was recently
developed in the laboratory of a prominent
manufacturer may prove of interest to read-
ers.

Besides the above six requirements this.
unit was designed to take care of five addi-
tional items:

Must work with available types of
tubes. )

8. Must be adaptable to all types of re-
ceivers. without wiring changes.

9. Must cover the entire broadcasting
wave-lengths range without resorting to taps
on the inductance coil.

10. Must work with both long and short
aerials.

11.The setting for each particular wave-
length must not change from day to day.

Fig. 1 is a rear view of the unit com-
plete. showing its general appearance. The
circuit in this equipment comorises the bal-
anced output type of circuit so that the in-
strument will not oscillate under any wave-
length. “B” battery or filament current con-
dition. :

Fig. 2 shows a front view of the instru-
ment. The output coil is connected by a
flexible cord so that it may readily be
placed in inductive relation with the grid
coil or variometer of the receiver proper
by laying it on top of the cabinet. The
coupling here is not critical and need not
be varied while tuning. ‘When used in con-
junction with a single circuit receiving set,
in which the antenna is part “of the grid
oscillatory circuit. it is necessary to short
circuit the antenna and ground posts on the
receiver and comnect the antenna to the in-
strument.

. For the benefit of those who are interested
m constructional details and the methods
used whereby the instrument was made to

fulfill the 10 requirements listed above they
will be taken up.

(Continued on page 1830)
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The Transmitter at F8EK
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The Lemouzy circuit is a departure from the
coaventional hook-ups used by most hams.

THE transmitting set shown in the photo-
graph is that of French 8EK-8LY, who
obtained remarkable results with it. The cir-
cuit used is rather novel and is illustrated

30T

7.

i

The same circuit applied to the receiver.

Lere. He was heard several times in this
country while transmitting with only 35
watts in the antenna, With only three watts
lie was able to carry on a two way communi-

FSEK has his transmitter mounted bread board fashion. but it seems that it delivers the

goods just the same.

cation with Amsterdam, Holland, a distance
of 350 miles.

The antenna used with this transmitter is
a cage four fect in diameter composed of
11 wires. The antenna is 100 feet long and
75 feet high. A counterpoise is used directly
under the antenna which runs in a North and
South direction. The natural wave-length
is about 285 meters. but it is possible, with a
series condenser. to go down to 160 meters
and still retain efficiency.

Lexouzy,
42 Avenue Philippe Auguste.
Paris, France.

Loop

e ?;—————1———1N
qV

3T

s

Sl
80y

Showing the use of a loop with the same

circuit.

List of British Amateur Stations

SCF F. G. S. Wise, 12, Crouch End IIili,
Hornsey, N

. 8.
Dean, 54, Pill Street, Cogan,

iCG F. L. W.
Glam,
5CJ J. Balderston, 6, Clough Terrace, Bar-
noldswick, via_Colne. .
SCK L. H. Pearson, Long Row, Nottingham.
iCp D. V. L. Fellows, 20, North Common

‘Road, Ealing.

5CS  G. R. Garratt, 35, Abbey Read, St. John’s
. Wood, N.W, &,

SCU J. A. Walshaw, Garnet Villa. Otley. .

SCV . J. Harrison, “Blacklands,” Sidney
Road, Walton-on-Thames.

3CW . H. S. Colebrooke, Sharbourne Street,
Birmingham.

sCX A. Higson, 161, Cotton Tree Lane, Colne,
Lancs.

SCY L. If}ordan, 133, Old Street, Ashton-under-

me.

sDA G. Gore, 24, Brucegate, Berwick.

;DB C.s}é. P. Nutter, 243a, Selhurst Road,
E. 23,

SDC W. T. Aked, “Kasanli,”” Devonshire Road,
St. Annes-on-Sea.

5DD Capt. M. H. Barnes, “Akabo,” Ainsdale,
Southport.

SDG C. H. Stephenson, Penn Manor, Wolver-
hampton.

5DI T. Matthews, 450, Cranbrook Road.
Ilford.

SDM A. N. S. Leg, Grove House, Albert Grove,
Nottingham. X

SDN Capt. L. A. K. Halcomb, 106, Millhouses
Lane, Sheffield. .

SDO E. J. Watts, 6, Ashley Road, Salishury.

spv F. L. Stollery, Sea Scouts H. Q., “Fair-
mead,” Vista Road, Clacton-on-Sea.

éL_, C. H. Stephenson, Penn Manor, Wolver-
hampton. _ .

sDS Arthur V. Fithian, 51, St. James Road,
S.W. 17.

SDV D. Whittaker, 56, Park Road, St. Anmnes-
on-Sea,

;DY The Chelmsford Radio Eng. Co., Rains-
ford End, Chelinsford, Essex.

SFI H. Anson, 13, Nottingham Place, Maryle-
bone, London, W. 1.

SFH H. Lee, 155, Rosefield Road, Smeth-
wick, Birmingham.

SFI  H. D, Webh, 59, Bradford Street, Walsall.

S5FL T. W. Pevensey, Lewisham, S.E.

(CONTINUED FROM THE MAY ISSUE)

SFPM R. Stone, Hon. Sec.. Camberwell and
District Wircless Club, 3d, Bushey 1lill

Road, Camberwell.

S5FR J. L. Jefirce, F.R.A.

3FS W. A, Andrews. 1, Balmoral Mansions,
St. Andrews Park, Bristol

SFUC University College, Nottingham.

SFW S. 1. Holt, St. Albans Road, St. .\nnes-
on-Sca.

5FX Gent & Co., Ltd., Faraday Works, Lei-
cester.

5FZ Tincoln Wireless Society, Lincoln.

35GB Leonard Humphries & Co.. 61. Geraint
Street, Windsor Street, Liverpool.

Hed H. Stopher. 14, Johnson Terrace, Crickle-
wood, N.W. 12,

5GI R. Horrocks, 63. Leander Road, Thornton
Hecath, Surrey.

3GT J. Bevis, Radex Villa. Linford Estate,
near Stanford-le-Hope, Essex.

5GP J. E. Simpson. “Baskerville,” Epsom
Road. Guildford. Surrey.

3GQ ¥. W. Nightingale, Pitsford School.
Northampton,

35GX P. G. Tyers, 30, Mildred Avenue, Wat-

ford.
5GY G. H. Horwood, Buckland, $57. Lordship
Lane, S.E. 22.

5HC John Alex Beveridge, “Dunelm,” 8 Cluny
Drive, Edinburgh.

SHD H. St. John Ward, Blenheim Chambers.
1, Crowtree Road, Sunderland.

3H1 Lawrence W. Birch. 30, Limesford Road.
Waverley Park, .15,

SHL . E. Vowles, St. Leonards. Hooley
Street. Sherwood. Nottingham.

SHN D. R. Etchells, “Kingsley,” Oaken, near
Wolverhampton,

SHP Cunningham, Ltd, 169-171, Edgware
Road, W, 2.

5HQ F. A. Pollard, Spring Bank. Limefield,
Blackburn.

3T National Physical Laboratory, Teddington,
Middlesex.

SHX C. H. Gardner. Brooklands Track and
District. For Motor Cars. For address
see 2WQ.

SHY B.NHgnri, Cromwell Hall, E. TFinchley,

51C TF. C. Harney, Sunset Avenue, Woodford
Green, Essex.

31D P.]D. Coates, 55 Ennismore Street, Burn-
ey.
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sJC
51D
51G
STH

II. TFeatherstone, AJM.LLE.E., 3, Cumber-
land Gardens, Tunbridge Wells.

J. E. Sheldrick, “The Brambles.” Third
Avenue, Denville, Havant, Hants.

B. L. Stephenson. 12, Sheringham Road.
Withington, Manchester.

R. H. Brown Wireless Equipment. Lud..
10, Coverdale Road, London, W. 12.

Robert- H, Knox, 25, Bridge Street. Ber.
wick-on-Tweed.

7. S. Foord. 43, Herne Hill, London.

B. B. C. Station, Birmingham.

. Wynun, The Knoll, Widney
Solihult. Warwickshire,

W. G. Sherratt, 11, Bath Road, I.O.W.

Ivor Morris, The Compton, Cemmaes
Bay, Anglesey.

F. Bulmer, 4, Carlton Terrace, Scarbor-
ough.

R. F. Longley. Kilworth, 81,
Road. Thornton Heath.

E. C. Waddington, 171,
Road. Bradford.

L. D. Goldie-Morrison, Cults House, Cults.
near Aberdeen.

North of Scotland Wireless Co., 13,
Bridge Street. Aberdeen.

W. Woods, 8, Brighton Street, Barrow-in.
Furness.

S. Wilkinson. c¢/o Bew & Co., Burlsem.
Stoke-on-Trent.

W. C. P. Hepworth, Moorings, Dover-
court, Essex.

Percy R. Solden. 76, Albert Road, Alex-
andria Park. London, N. 22.

Capt, J. H. Hampson, 477, Earlham
Rise, Norwich.

M. G. Scroggie, 37, Clung Gardens, Edin-

urgh,

H. J. Cheney, 263, Thimble Mill Lane,
Nechells, Birmingham.

G. C. Beddington, “'Stagsden,” West Cliff

Road, Bournemouth.

W. Bird, Llangrove, Hednesford Road,
Cannock, Staffs.

Gordon M. Wood, “Dingle Cottage,” Sim-
mondley, Glossop, near Manchester.

E. 1. Earnshaw, 95, Mayfield Road, San-
derstead.

F. W. Higes, 43, Howard Road, West.
bury Park, Bristol.

(Continued on page 1858)
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The Reinartz All Wave Tuner
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By JOHN L. REINARTZ

It is with a great deal of pleasure that we present to our readers Mr. Reinarts's latest development in
receiving circuits. He has given detailed information in this article on the consiruction and

the set.

f/ffi of coil
RE Chotke

\

=H—

22z V.'B"

fig. 4

The circuit diagram of the Reinartz All Wave Tuner.
circuit but constitutes a number

OW that we have become used to
1_ transmitting on the shorter wave

bands and have found them worth
while, it is proper that we turn our attention
to a tuner which will allow us to tune down
to these short waves and lower. The future
trend in amateur transmission will be down
and yet further down in the wave-length
scale.

Most of you are familiar with the tuner;
therefore, it is not necessary that we go over
any part except its application to any of the
shorter wave-lengths.

T'ig. 1 shows the circuit diagram. You
will note the absence of the plate coil and
the addition of a coil in the antenna, which
is for the purpose of detuning the antenna
circuit so that its effect on the tuning will be
zero. Through this means the tuner can be
calibrated before being comnected to the an-
tenna and its calibration will remain constant
regardless of the size or type of antenna to
which it may be connected.” The greatest use
of any tuner is not only to react to a signal,
but also to be capable of calibration so that
the signal may be found at a point corres-
ponding to the calibration at the transmitter.
A distinct advantage of this detuning coil is
that it cuts receiver radiation to zero. This
alone should bring it into favor.

The antenna coil is connected to one point
of a two-contdct switch. The second point
of the switch connects to a small fixed series
condenser. This allows either the coil or
condenser to be used. The selectivity of the
tuner can be judged from the fact that a
1-K.W. 500-cycle transmitting station 1,000
feet away can be eliminated by a five-meters
change on the tuning dial, using the small
series condenser. At station 1XAM com-
munication has been carried on with French
stations when 1CKP was in operation. The
calibration of the tuner is unaffected when
the series condenser is in use. You may,
therefore, change from one to the other if
interference is experienced when using the
detuning coil without losing the signal of the
station being worked.

This is similar to the original Reinartz
of improvements,

Passing on to the choke coil in the lead
to the plate connection of the detector tube,
we have come to an important necessity.
This choke is to prevent any radio fre-
quency current from traversing that circuit
which is part of the audio frequency con-
nection and is there for the same reason that
you place a radio frequency choke coil in
your plate connection in a transmitting cir-
cuit. The main coil of the circuit has four
ends; the start of the coil is the antenna
connection, the first tap is the ground connec-
tion, the next tap goes to the tuning con-
denser and the end is connected to the grid
condenser. It is apparent that if we provide
four binding posts we can change our coil
as often as we wish, which will disclose the
reason for the term, “All Wave Tuner.”
There is no reasonable limit to which you
can tune without any other trouble than to
change the coil to the one desired for the
wave-length range.

This brings us to the tuning condenser.
One should bear in mind that this must be a
real condenser for good results, There are

operation of

a number of good condensers on the m:Ot.
Always connect the rotary plates to  the
grounded part of the circuit, and if the con-
denser used has insulating end plates, use
a shield. This is not needed with some of
the late types of condensers, as the end
plates are a part of the rotating element and
are in the ground part of the circuit, there-
by eliminating capacity effects entirely. The
variable condenser in the plate circuit must
be a good one as far as its resistance is con-
cerned, since it has the plate battery poten-
tial across it as applied to the detector tube.
If hard tubes are used, this may amount to
45 volts or more; a bad condenser will, there-
fore, allow a current flow which in time will
run down your “B” batteries. Its size is also
11 plates, although you may deviate from
this size if you have a larger one on hand.
but do not use one with more than 11 plates
for tuning purposes.

THE PLATE CHOKE COIL

Not all of us have the tools needed to
make a really neat coil. In most cases good
looks do not add to the result value of a
coil, therefore take an ordinary sized drink-
ing glass, which should be smooth of sur-
face so the coil may be slipped off. One
that is about 2%% inches in diameter will do.
Wind this with 75 turns of No. 24 D.C.C.
wire in jumble fashion. Slip off and wind
a few turns of thread around the coil turms
so that it will stay whole. If you must
have a neater coil, wind it to the equivalent
of the one described. Connect it as close to
the plate connection on the socket as you
can, consistent with good mounting practice.
This coil should not be mounted near any
of the other coils.

THE DETUNING COIL

Around the same drinking glass wind, with
the same size wire, 50 turns, with a loop at
every 10 turns for a tap. Again in this case,
make the coil in any fashion you desire, as
long as it remains the equivalent of the one
described. This coil is mounted on the tuner
panel near the antenna connection. It is
connected to a switch lever with six switch
points, the lever being connected to the an-
tenna connection of the tuning coil. The an-
tenna wire is connected to the beginning of
the detuning coil, which is connected to the
first switch point.

(Continued on page 1823)
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The circuit of the Reinartz All Wave Tuner ilil'ﬁconjunction with a two-stage audio frequency
amplifier.
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The Transmitter at KFGD

By JOHN M. BALDWIN

A description of the master oscillator and_power amplificr system cmployed in the circuit
of the transmitter at KFGD, Chickasha, Oklahoma.

Detailed information is given for

s

!
{

o those who might care to build a similar outfit for C.II7. or phone work
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The circuit diagram of the transmitter at KFGD. From right to left the tubes are:
The parts are K—0-750 milliammeter.
Q—Two §5,000-ohm grid leaks.

.001 variable condenser.

four power amplifiers.
P—0-1000 voltmeter.

HE accompanying diagrams comprise
the hook-up of the transmitter at
station KFGD, which has been in
use since the middle of November.
1923. It has given exceptional re-
sults, and is being described in these col-
umns for the benefit of anyone who con-
templates building an up-to-date transmitter.
In making the plans for the transmitter,
the writer had to choose between several
different types, with the result that the
standard Hartley-Heising was rejected as
requiring too many tubes, and all of the
common self-excited oscillators were found
subject to variation in frequency by changes
in the constants of the antenna systems
caused by swinging and moving objects in
electrostatic field. So after consideration
of several other types, the master oscillator
was selected as being most suitable for
broadcasting purposes, although little in-
formation as to its characteristics was avail-
able.  Considerable experimentation was
necessary before a workable combination was
evolved, but the set was finally constructed,
and after some few modifications, com-
pletely fulfilled all expectations.
Continuous use for about 90 days demon-
strated the following:

TUNING THE TRANSMITTER

Contrary to general opinion, the set is
easily tuned. The output frequency is ab-
solutely steady and no matter how badly the
antenna may swing in the wind. it remains
steady. Contrary to general opinion, two
S-watters, one used as oscillator and one as
modulator, were of sufficient power to com-
pletely control the output of four 50-watt
tubes, working at 10 per cent underload.

Modulation pronounced from good to ex-
ceptionally good by listeners-in in all parts
of the country, thus proving that the five-
watt modulator is on the job, and big
enough for this work. A considerable sav-
ing in construction cost was effected.

T master oscillator could be controlled
by & .ey in such a way as to successfully
transmit C. W. telegraphy so that oscilla-
tions in the amplifier could be readily started
and stopped, without any harmful results to
the tubes.

Its general characteristics were such as
to make it a highly desirable circuit for use
in amateur stations, as it emits a perfectly
steady unvarying C. W. signal.

The diagram is practically self-explana-
tory, and as standard apparatus was used

V—0-15 voltmeter.
A—0-2.5 hot wire ammeter.

throughout, there should be no difficulty in
construction.

Contrary to the generally accepted notion
that the master oscillator circuit is hard
to tune, the above described set was tuned
without much difficulty, althongh it took a
little more time and patience than is re-
quired for tuning the common self-excited
hook-ups.

The main requirement in tuning is to ad-
just the oscillation constant of both oscil-
lator and amplifier to exactly the same fre-
quency, for if they are not in exact reso-
nance, the amplifier tubes will run hot, and
radiation will be practically nil. In tuning
the output circuit, the correct amount of
inductance to use, can be determined only
by cut and try methods. There are several
ways of adjusting for a specified wave-
length, but the following is perhaps the
simplest. An arbitrary amount of induc-
tance is selected and the clips placed. ap-
proximately as indicated in the diagram.
The master oscillator inductance was clipped
in the center. for the neutral or nodal point,
and the plate and grid clips set 13 and 1,
turns respectively on either side of the
ground clip. Then the two clips which con-
nected to the artificial antenna, or dummy
system, which consisted of a variable ca-
pacity and a radiation ammeter, were placed
seven turns on either side of the ground clip,
making the connections as shown on the
diagram. Then the grid tap to the amplifier
tubes was set arbitrarily—in this case be-
tween the plate and dummy clip.

The master oscillator was then started
and wave-length readings were taken to
ascertain the maximum and minimum waves
over which the circuit would oscillate.
Various values of capacity were used at W,
and readings taken: the maximum wave was
440 meters, and as the minimum wave to
which the wave-meter would respond was
180 meters, it was impossible to obtain the
minimum range of the oscillator. It, how-
ever, oscillated readily down to 180 meters.
From this, it appeared that the clips were
set about right, as the highest readings of
current in the dummy circuit were obtained
between 200 and 300 meters. It was un-
necessary to vary the position of the plate
and grid taps, as the frequency was varied.
The best position for the amplifier grid
clip was also obtained by a cut and try
method, although it is not difficult to find,
as the most efhicient place is indicated by a
very noticeable increase of antenna current.
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speech amplifier, modulator, master oscillator and the
N—300-watt filament transformer.
T—0-100 milliammeter.
Aerial ammeter 0-8 T.C. ammeter.

O-—30-turn coil.
U—0-250 millilammeter, W-—

After all the clips had been placed on the
master oscillator, and the plate, counterpoise,
antenna and ground clips adjusted approxi-
mately on the output circuit, the amplifier
and oscillator tubes were lighted and the
plate voltage applied. The first result was,
it appeared, that four “fifties” were in im-
mediate danger of extinction; the plates were
white hot, and the generator indicated that
an excessive overload was being applied. But
by the immediate varying of the condenser W
in the dummy circuit, a point was found
where the antenna current began to look
respectable, and the tubes looked more like
business, exchanging their white hot appear-
ance for a cherry red. A wave-length read-
ing was then taken, with the result that the
wave, as can be expected, was considerably
off that required, in our case 248 meters.
In case the resulting wave is in excess of
the allotted one. less amounts of inductance
should be used in the output circuit; if the
wave is too low, more inductance should be
used. A few such trials should, and did in
our case, suffice to bring the transmitter
down to the required wave-length, and the
amplifier grid tap was adjusted by fractions
of a turn until the maximum antenna current
was obtained.

SOME NOTES ON THE TUNING

In conclusion, I wish to again emphasize
the fact that one 5-watter can completely
excite four 50-watt amplifier tubes, and that
by modulating the five-watt master oscillator,
the modulated wave applied to the grids of
the amplifiers will, in turn, cause them to
emit a wave of the same per cent. modula-
tion as obtained with the 5-watter. However,
it will be necessary to use considerable speech
amplification before applying the microphone
output to the grid of the modulator tube.

If the oscillator and amplifier are not
tuned to exact resonance, a disagreeable
growl, strongly suggestive of motor hum,
will be emitted. This growl is caused by
the interaction of the two frequencies, which
produces an audible beat note. It can only
ke climinated by extremely careful tuning.
In the final adjustments, the inductance
should be varied by fractions of a turn, and
especially in the case of the antenna and
counterpoise clips in the output circuit. Ar-
range the power wiring so that the plate
voltage is applied to the oscillator first, and
then to the amplifiers. In our case, the plate
voltage is 1,000 normal, and a 10,000-ohm

(Continued on page 1828)
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A Distortionless Resistance Amplifier

For distortionless amplification of broadcast programs. the
Three stages are required to o
fan desir

amplifier is supreme.

— - Emm e

By CLYDE ). FITCH

© Kadel & Herbert,

A rear view of the resistance coupled amplifier showing the exact location of each part. The

condensers are seen mounted to the rear and the resistances between the tube sockets.

ISTORTION is without doubt the

greatest bugbear in modern_ radio re-

ceiving outfits. It is distortion that
makes it difficult to understand the announcer
and distortion that makes the music sound
like noise and the noise sound like more
noise. This, more than anything else, has
discouraged many from purchasing expen-
sive radio outfits. Therefore, in designing
and building radio recciving sets, ¢xtreme
care should be taken to eliminate as much
of it as possible.

Distortion in the average radio recejver
manifests itself in many different forms.
The received waves are first distorted in the
radio frequency amplifier, or, if none is
present, they are distorted by regeneration
in the detector circuit, when the sct is ad-
justed very close to the oscillating point.
This form may be eliminated by proper tun-
ing. The rectifying action of the detector
also causes more or less distortion. Crystal
detectors apparently cause less distortion
than vacuum tube detectors, although when
properly adjusted the vacuum tube will give
very clear reproduction. Next we have poor
- reproduction in the audio frequency ampli-
fiers and loud speakers. Only distortion in
the audio amplifiers will be taken up in de-
tail in this article.

TRANSFORMER COUPLED AMPLIFIERS

The usual transformer coupled audio fre-
quency amplifier, although very efficient as
an amplifier, is very poor when it comes to
faithful amplification of the audio currents.
The distortion that is present in the amplifier
is not caused by the vacuum tubes, but by
the transformers. The transformers do not
operate uniformly over the entire speech
and musical band of frequencies encountered
in broadcast reception. The majority of

transformers now on the market are very
inefficient on the lower frequencies, while
the higher ones pass through with little dif-
ficulty. Rather than attempt to design a dis-
tortionless transformer, onec might better
make use of a different type of amplifier, an
amplifier that uniformly amplifies all audio
frequencies from zero extending up into the
ultra-audio or radio frequency range. Such
an amplifier is the resistance coupled ampli-
fier. As far as amplification is concerned,
this type is not as efficient as the transformer
coupled amplifier; it takes three stages of
resistance coupled amplification to do the
work of two stages of transformer coupled
amplification. This is the reason why manu-
facturers do not install resistance amplifiers
in their sets. But why hesitate at the cost
of an extra tube in an already expensive
receiver when distortionless amplification is

resistance coupled audio frequency
btain sufficient amplification, but to the
ous of the best, this is no disadvantage.

guaranteed? Resistance coupled amOrs
are employed in the broadcast statons
for amplifying the sounds from the studio.

hy not use them in the receiving stations
also?

The actual cost of a resistance coupled
amplifier is very little more than that of a
transformer coupled one. An extra tube is
required, to be sure, but in place of the two
expensive amplifying transformers, moder-
ately priced resistances and condensers are
all that are nceded. In fact the first cost is
about the same, the only additional expense
being in the maintenance of the extra tube.

The illustrations show the simplicity of
the resistance coupled amplifier. The unit
shown is complete in itself, although this
type of amplifier may be incorporated in a
receiving set. Three tubes are used, with
three filament rheostats to match. the tubes
employed. The circuit works well with both
dry cell and storage battery tubes. Jacks are
also  provided for connecting the loud
speaker or telephones into any of the stages.

In order to employ only one set of “B”
batteries, grid blocking condensers are used
for cach tube. These condensers have a
capacity of one microfarad each and are
commonly known as telephone condensers.
They are made up of long strips of tinfoil
and waxed paper, about 4 inches wide.
tightly rolled up and sealed in a metal case.
It is not advisable to attempt to construct
them by hand on account of the large
amount of tinfoil and waxed paper required.

With the use of grid condensers, grid
leaks are usually necessary. The grid lcaks,
RY, should have a resistance of one to five
megohms. After building the amplifier, sev-
eral sizes should be tried, as most grid leaks
vary considerably from their rated values
and in some cases grid leaks will not he
necessary. The negative charges that ac-
cumulate on the grids, due to the rectifying
action of the tubes. in this case, leak off
through the condensers, through the tubes or
through poor insulation in the tube sockets
and connections.

The most important and critical parts of
the resistance coupled amplifier are the re-
sistances R. For maximum efficiency, these
should he equal to about three times the
average plate to filament resistances of the
vacuum tubes. For the average amplifier

(Continued on page 1804)

I ME M .
2 2 B3
%E [ /’% ,e’sé
f E S
T’ 2 J—@— 8
— -
7o aetecior Jube ] ] ] ] ®+A

The circuit diagram of the resistance coupled amplifier.

The large fixed condensers prevent

the high “B" battery voltaze from being impressed on the grids of the vacuum tubes.
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Simple C.W. Sets for the Novice

A detailed description of four simple single-tube trunsi
struct and operate. My, Hatry has climinated all reference to the te

By L. W. HATRY, 5KV

nitting circuits that the novice can cuasily con-
chiical side of the subject, yet he

has cxplatned the necessary details in an clementary manner.
) A

/W \HE radio craze has brought into be-
ing a great mob of erstwhile BCL's
who, having extracted all of the kick
they could from the receiving end

) of the game, are now interested in
getting gently introduced to the transmitting
end, C.W. telegraphy. So enthusiastic are
some of them that they have inserted a key
in the ground lead of their single-circuit re-
ceivers and pounded the brass. thereby intro-
ducing some of their friends to the chirp-
chirp end of radio without—and if you haa
heard some of the friends. you would know

The Hartley circuit is the most simple ar-

rangement for the beginner. The key or mi-
crophone can be inserted at any of the points
marked by a cross.

beyond dispute it was without—"benefit of
clergy.” Hence this article, which, if fol-
lowed, will introduce you gently to C. W, and
its idiosyncrasies. After you've tried it once.
you won’t care what it costs you thereafter.

The directions and dimensions included in
this article are intended for the UV-201A
vacuum tube with from 45 to 90 volts on the
plate and normal filament current, mixed
up with a feeling of doing something foolish,
but anyhow—doing it. Other tubes can be
used successfully, the table below showing
why the UV-201A is the preferred tube for
a cheap, low-powered set:

Filament
Tube Current Output
UV201A—C301A .25 amp. Good
UV-199—C-299 .06 amp. Very low

UV-202—C-302 2.35 amp. Good
VT1 (WE) 1 amp. Not quite good
VT2 1.3 amp. Good

In other words, tubes that give the same
antenna output, approximately, require from
four to eight times more the filament cur-
rent required by the UV-201A. (Same out-
put approximately at 90 volts on the plate.)

Also, the sets are designed for antennac
the total length of which, from the far end
and including lead-in and ground-lead, is not
more than 140 feet. Excessive insulation
is not necessary, but care, at least in con-
struction, is necessary to see that the insula-
tion really insulates and that all joints are
actually connections.

v all the diagrams used to illustrate this

a .;le.you will find small x’s at certain
places in the circuits. These indicate where
- the key must be inserted (yet giving you an
opportunity to pick and choose) so that tel-
ggrgphy is possible. These enigmatic x’s also
indicate the various places where you can
insert a microphone and thus converse di-
{ectl){ with anyone whom you can browbeat
into listening to you; for all that is necessary
to have radio telephony with a simple set
like onc of these, is to rob the nearest tele-

phone of its "tl}ing you talk into” and, Lo!
you have a radiophone.

Just a few more forewords and then to
business. It is decidedly advisable to have
some sort of an antenna ammeter, because
nothing else will be of much use to vou.
Obtain a meter with a Y4-ampere range and
be sure it is for radio frequency amperes.
Then the sets will be very simple to adjust.
Four are described and cach has only one
variable element so that all you have to do
is to hold down the key and vary the vari-
able factor until the antenna current is at a
maximum. After that, push the key to yvour
heart's content. The antenna current will
run from .1 to .2 amperes, depending on
your local conditions, so vou mneednt be
afraid that the meter will be of too low a
range.

The first circuit I am giving is, I be-
lieve, the simplest, and it is justly popular
among the more experienced amateurs
throughout the country. It is known as the
Hartley (see Fig. 1). L is a 45-turn coil
of No. 18 D.C.C. wire, wound on a J3-inch
diameter form and is tapped at the 15 and
23 turns from the grid end of the coil. The
15 turn tap is for the antemna. A. and
the 25 for the filament center tap and
the ground. This places 10 turns in the an-
tenna circuit, 25 turns in the grid circuit.
and 20 turns in the plate circuit. The vari-
able condenser C can have 11, 23, or 43
plates, the lower capacities being preierable.
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Another simple transmitting circuit that the
novice can use to advantage. This is known
as the 1DH or reversed feed-back circuit.

The vacuum tube and “A” battery are stand-
ard and the "B battery voltage has al-
ready been mentioned. Of course, the con-
denser C is the variable element in this
arrangement.

A second circuit that is very famous and
popular is the well known IDH and is shown
in Fig. 2; this is a sure-fire circuit. It is.
as you no doubt have noticed, very similar
to vour single circuit recciver with the
position of the coils reversed, so that its
operation will. no doubt, be familiar to you.
The antenna plate inductance L is of 30
turns of No. 18 D.C.C. wire wound on a
3 to d-inch form and tapped at 10 turns from
the ground end of the coil for the antenna.
The tickler is of 35 turns of No. 22 D.C.C.
wire wound on a length of the form that L
is wound on, but with a slot of Vs-inch or
more. so that when the wire is wound on it
the edges come together, making a smaller
diameter coil and one that will just slide
inside of L giving you the variable factor.
the coupling. The set of coils could also be
wound on a standard variocoupler form and
the size of the tickler wire reduced if neces-
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sary. so that the correct number of turns
needed on L' w-nld fit on the rotor without
dificulty. Silk zovered wire can also be
used in these sets. as well as different sizes
of wire than I have specified.

A variation of this set is shown in Fig. 3.
L is the same as before with a 10-turn
antenna coil tap. L' is only 20 turns wound
on the same form. but in the opposite direc-
tion to L. and using a 23-plate variable con-
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Another form of the reversed feed-back cir-

cuit employing a variable condenser shunted

across the tickler coil for the purpose of
fine adjustment.

denser, C, in shunt with it, This construc-
tion is simpler, and usually presents a neater
job and works about the same.

The last circuit I'll give is the Meissner,
which is a coupled set and one which should
he much more popular than it is. This is
shown in Fig. 4. The three coils are wound
all on the same form with only sufficient
spacing to make the job mechanically and
clectrically decent, for they must be coupled.
L' is wound first and is 30 turns of No. 22
S.C.C. wire. L comes next, being the an-
tenna coil. and is wound with No. 18 D.C.C.
wire to the total of 10 turns. L1, the grid
coil. is the last, and is wound with 25 turns
of No. 22 S.C.C. wire and is shunted with the
23-plate variable condenser C. which provides
the means of adjusting the circuit. In con-
necting the set, remember this: Assuming
a current coming from the plate of the tube,
it must travel in the same direction that a
current coming from the antenna to ground
would through its coil; whereas a current
coming from the grid must travel in the

(Continued on page 1826)
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The Meisner circuit, although a bit more com-
plicated in construction than the others, is
considerably easier to adjust.
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C. W. and Radiorhone Transmitters

N a series of articles on the above sub-
ject, which were published in Rabio
NEews, the principles underlying the
design and construction of oscillating
and modulation circuits were taken up
and their application to the problem of radio
telephone broadcasting systems was con-
sidered. In these articles a single oscil-
lating circuit was assumed to be exciting
the antenna. When such an oscillating sys-
tem is applied to an antenna, the wave-
length of the system is subject to consider-
able variation for any given adjustment of
the circuit. This result is imminent since the
antenna capacity is subject to variations on
account of such disturbances as swaying of
the antenna, differences in weather condi-
tions and so on. This is the reason why, in
receiving such C. W. stations, the setting
on the receiver often requires a small change
to keep it in resonance with the transmitted
wave. This is, of course. a disadvantage.

A second disadvantage of such a system is
that changes such as those described above
may result in instability of oscillations, with
the possibility of oscillations stopping en-
tirely. Consider the circuit of Fig. 1. For
a given antenna capacity and inductance we
know that a certain coupling is required be-
tween plate and grid coils and antenna coil
for maximum output. As soon as there is
a change in any of the antenna constants it
is necessary to make a corresponding change
in the various couplings to secure maximum
output. If this is not done, the output de-
creases, and if the change in antenna capacity
becomes too great oscillations may stop
abruptly until the couplings are properly ad-
justed. In other words, the antenna con-
stants are so closely related to the oscillating
requirements of the circuit that small
changes make the circuit unstable. Antenna
capacity changes are in general not great
enough to completely stop oscillations, but
they do decrease the output and render the
circuit unstable.

For the above reasons, circuits which ex-
cite the antenna directly should be avoided
if possible. \Where one or two tubes, at
most, are used, it is satisfactory to use the
direct antenna excited circuit of Fig. 1. But
where a number of tubes are used in parallel,
the disadvantages of such a circuit increase,
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Fig. 4

A self excited Meissner oscillator circuit. A

variation of the antenna capacity will ma-

terially affect the oscillator, consequently the
wave-length.

to the Master oscillator system.

By L. R. FELDER

Parr VII

Single or multi-tube oscillator systcms that directly cxcite the antenna are slowly giving way
This is a very important advance in C. 1V. transmission.
Mr. Felder gives in this article valuable information on the master oscillator system
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Transmitting circuit employing a master oscillator for exciting three power amplifiers. A
variation of antenna capacity will not affect the oscillation circuit.

and in this case a very efficient substitute
may be found. The necessity for using a
number of tubes in parallel often arises when
it is desired to transmit at higher powers.
The plate voltage which any given tube is
able to sustain is limited, hence to increase
power it is necessary to add tubes in parallel.
Where 5-watt tubes are used as oscillators,
it is necessary to use five tubes in parallel to
secure a power of 25 watts. Suppose it is
desired to transmit speech with such an
oscillator. With the Heising system of
modulation it is necessary that the power of
the modulator tubes be at least equal to that
of the oscillator tubes. Thus in the above
case where 5-watt tubes are employed, and
five are used in parallel, it will be essential
to use a 25-watt modulator, which may be
made up of five S-watt tubes in parallel also.
This makes the number of tubes employed
excessive, and the set extremely bulky.

THE MASTER OSCILLATOR SYSTEM

These disadvantages of the direct antenna
excited oscillators and of multiple tube oscil-
lators may be very efficiently overcome by
the use of a system called the “master oscil-
lator-amplifier” system. Fig. 2 illustrates
the circuit employed in this method. We
have a master oscillator tube M, to which is
connected a complete oscillating circuit. The
design of this circuit is similar in all details
to those described in the first articles of the
series, except that this oscillating circuit is
not coupled or connected to the antenna. By
means of the condenser C and the induc-
tances Lg and Lp we can adjust the wave-
length of the oscillating circuit. Between
the coils is a by-pass condenser for the high
frequency oscillations, thus affording protec-
tion to the generator. It should be about
1 mfd. Coupled to the plate coil Lp we
have another coil which feeds the grids of
four tubes in parallel. These four tubes
act as high power radio frequency amplifiers.
The master oscillator furnishes the power
to excite the grids of the four tubes in
parallel, and since the grid losses are gen-
erally very small a single master oscillator
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is fully capable of supplying these losses in
addition to its own. Thus by coupling to
the master oscillator, we can excite the grids
of a number of tubes in parallel. These
tubes then act as radio frequency amplifiers
and produce in the ajutput or plate circuit
the amplified radio frequency. By coupling
the plate circuit of the amplifier to the an-
tenna, this amplified output is fed into the
antenna and radiated.

ADVANTAGES OF MASTER OSCILLATOR

Let us now examine the advantages of such
a system as against the system employing all
five tubes as self-excited oscillators feeding
into the antenna directly. In the latter case
we saw that a great disadvantage arnse due
to wave-length variation when the capaciy
of the antenna altered. In the case of the
master oscillator amplifier system, variations
in the antenna capacity do not affect the
radiated wave-length. This is determined
solely by the wave-length of the master
oscillator circuit which is invariable for any
setting since its capacity and inductance are
not affected by outside influences. This
wave-length is impressed on the amplifiers
which are untuned, and the amplified output
is again impressed on the antenna which
radiates it. No matter how the capacity of
the antenna may change, due to swaying,
sleet or other conditions, the same frequency
is impressed on it and radiated.

For the same reason it will be apparent
that instability of oscillations cannot arise.
Since the oscillations are generated by the
master oscillator, which has fixed constants,
any variations in antenna capacity not
alter the oscillation adjustments. No aer
how the antenna capacity may varve the
oscillation circuit undergoes no variations,
and no additional adjustments will be neces-
sary as in the case of the self excited oscil-
lators of Fig. 1.

POWER OUTPUT

The question of power output in both
these systems is an important one. In the
case of the self-excited oscillator of Fig. 1,
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if we have five similar tubes operating, the
total output will be five times that of one
tube. In the case of the master oscillator
amplifier system we have one master oscil-
lator feeding four power amplifiers, as in
Fig. 2, and the output given to the antenna
is that of the four amplifiers, or four times
the power output of one tube, if they are
connected in parallel. At first glance it
would seem that as far as power output is
concerned the self-excited system of Fig. 1
is better. But actually this is not the case.
Th ason is that it is possible to work
amphner tubes at greater efficiencies than
oscillator tubes. In oscillators, as has been
explained before, it is necessary to adjust
the grid voltage and plate voltage for maxi-
mum output. \When the plate inductance is
varied it is necessary to make a compen-
sating variation in the grid inductance to
secure maximum output and efficiency. The
voltage which may really be obtained on the
grid of an oscillator tube is limited to a
considerable extent by the voltage which may
be applied on the plate. This does not hold
in the case of the amplifier, In Fig. 2 the
amplifier grids are supplied voltage from an
independent external master oscillator cir-
cuit. The voltage which may be applied to
the grids of the amplifiers is dependent
solely on the power output of the oscillator
and the coupling between Lp and Lg. The
master oscillator has sufficient output to
care for any power drawn by the amplifier
grids. In this manner it is possible to give
the amplifier grids any voltage which is re-
quired for maximum output. Any voltage
which is applied to the amplifier grids can
produce no undesirable reaction, such as may
be produced in a self-excited oscillator, where
oscillations may cease if the grid voltage
is not of correct value. It is for this reason
that an amplifier may be worked at higher
efficiencies than a self-excited oscillator:
hence an amplifier tube will give more out-
put than an oscillator tube. For this reason
it is possible to secure as much output from
four amplifier tubes which are excited by a
master oscillator as from five oscillators
working in parallel. In point of power there
is no loss in using the master oscillator
amplifier system as opposed to the parallel
oscillator design. In fact, where the num-
ber of tubes in parallel becomes high, there
may be a large gain in output due to the
much higher efficiencies at which amplifiers
work,

RADIOPHONE COMMUNICATION

We next come to the question of radio-
phone communication when employing the
master oscillator amplifier system. Here a
tremendous advantage is secured. As stated
below, when employing the Heising system
of modulation it is necessary to use as many
modulator tubes as oscillator tubes. Fig. 3
illustrates the Heising system where three
oscillator tubes are used, necessitating three
modulator tubes of equal power, requiring a

Low power
modulalor

Low power
master oscillator

fr speech
amalifier T -b
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When using the master oscillator amplifier syste:
the oscillator, the modulated output being amplified by any number of amplifier tubes.
system is preferable to the one

total of six tubes. Since we are modulating
the high power directly, all the preceding
speech amplifier equipment must be of cor-
respondingly high power. Obviously if we
modulate 100 watts we require more elab-
orate and more powerful speech amplifiers
than if we modulated only five watts.
Consider Fig. 4 which shows the master
oscillator amplifier system employed for
radiophone communication. In this system
we have a small master oscillator which sup-
plies grid voltage to a power amplifier. It
is a simple matter to modulate a small oscil-
lator by means of a correspondingly small
modulator tube of equal power. Hence in
the circuit LC we have modulated radio fre-
quency power. This is amplified by the
power tubes in parallel, and modulated radio
frequency is, therefore, radiated from the
antenna. The advantages of this system are
at once evident. The problem of cfficiently
modulating higher powers is simplified. In
this system we modulate at low power,
namely, the master oscillator, which requires
less elaborate and less powerful speech
amplifiers than if it were necessary to modu-
late the high power directly as in the self-
excited system. For a given power we
effect a large saving in the number of tubes
employed. In the case illustrated above a
total of six tubes is required in the self-
excited system of Fig. 3 to secure modulated
output for three oscillator tubes. In the case
of the master oscillator amplifier system of
Fig. 4, we require only five tubes in order
to secure the same output. For much more
power we effect a saving of one tube. Of
course, the saving of tubes increases with the
number of tubes used. Furthermore the set
is not as bulky and there is g considerable
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Fig.3

The same number of oscillator and modulator tubes is

A typical constant current circuit.

=

necessary in order to efficiently modulate the output.
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em, only a small tube is necessary to modulate
This
of Fig. 3.

saving in renewals since fewer tubes are
employed.

The amateur will find that if he uses a
number of tubes in parallel, the master oscil-
lator system will prove considerably superior
and more efficient. Operation at low powers
and conversions at low powers are always
simpler than at high powers. It is much
simpler to generate radio frequency oscil-
lations at low powers as in the master oscil-
lator system, than it is at high powers, as
must be done with the self-excited oscillator
system, Also it is simpler and less expensive
to modulate radio frequency at low powers
than at high ones.

A few words of precaution in conclusion.
When using a number of tubes, as in this
system, it is always advisable to shift tubes
until the best balance is secured. As in re-
ceiving sets and amplifiers some tubes work
best as detectors while others work best as
amplifiers. Similarly here, one tube may
prove to be the most efficient oscillator while
another may prove to be a good modulator,
and so on. Vary the coupling between the
power amplifiers and the master oscillator
until maximum radiation is secured. Then
vary the coupling between the output of the
amplifier and the antenna until maximum
radiation is secured. Alternate between
these two adjustments until the best settings
are reached. It is always advisable to have
a plate ammeter in circuit so_that adjust-
ments may be secured which will give maxi-
mum radiation with minimum plate current,
for we are after maximum efficiency also.
Instead of using inductive coupling between
the power amplifier and the master oscil-
lator as in Fig. 4, conductive coupling may
be employed. Inductive coupling is, how-
ever, preferable because it permits varying
the coupling without having to stop oscilla-
tion enabling better adjustment.

THE STANDARD WAVEMETERS
OF THE BUREAU OF STANDARDS

To serve as a standard of radio fre-
quency, the Bureau of Standards has two
especially constructed wavemeters covering
the frequencies in more general use from
18 to 4,600 kilocycles per second (16,650
to 65 meters). These standard wavemeters
are used in calibrating wavemeters belong-
ing to the Radio Inspection Service, manu-
facturers, colleges or others in need of
standards of frequency.

Each standard wavemeter consists of a
variable air condenser of special design,
four fixed mica condensers, a number of
tnterchangeable inductors or coils, and_a
resonance indicating device. The majority

(Continued on page 1804)
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Awards of the $50

First Prize

A SIMPLE BATTERY CHARGER
By GEO. SCHUCHMAN

Here is a home-made “B” battery charger
that will prove welcome to those who wish to
charge their own storage “B” batterics. This
charger operates on the same principle as the
well known Tungar rectifier.

All that is required is a small toy trans-
former and a double filament headlight bulb
of the type used on Ford cars. This bulh
has two filaments, the smaller of which
should be burned out. This can be done by
connecting 10 or more volts across the
proper terminals. As this bulb has two con-
tacts on the bottom and the third is made to
the brass shell, the wrong filament can very
casily be burned out by mistake. The brass
shell is the common terminal for both fila-
ments. The other terminal of the smaller

National Mazaa *1158
Auto bead lamp -
with 3¢ filz-

ment burned ou? [

2 v Sterage
g Battery |

[

‘H l":l.

5
4 i
Small oy /5or 20 watt
fransformer 210 w!t lamp

Why use a messy clectrolytic rectifier to
charge 'four storage “B” battery? A Ford
bulb will do the trick if connected as shown.

filament can he found by connecting one
terminal of a six-volt storage battery to the
shell and touching the other storage battery
terminal to one and then the other contact on
the bottom of the bulb. The filament that
burns dimly is the one that should be burned
out.

The connections for the charger are clear-
ly shown in the diagram. A 13- or 20-watt
lamp is connected in the battery circuit to
limit the current flow. A larger lamp
should not be used, for then the wire acting
as the plate will melt down rapidly, thereby
increasing the distance between it and the
filament until the rectifier ceases to function.
When the charger is operating correctly, the
110-volt lamp will glow dimly.

Second Prize
A COMBINATION BEARING AND

MOUNTING FOR VARIOMETERS
OR VARIOCOUPLERS

By W. H. GORDENIER

Herein is described a ‘combination bearing
and mounting for a home-made variometer
or variocoupler which can be bhuilt very
easily and will prove quite efficient, The
sketch is self-explanatory, but a description
of the mounting may prove helpful.

A variometer or variocoupler, light in
weight, preferably made of thin hakelite tub-
ing or cardboard, should be used in conjunc-
tion with this mounting.

The mounting consists of a Y4-inch brass
tube about two inches long, with an inside
diameter large enough for a L4-inch brass
tod to rotate freely inside, this rod to be
about 114 inches longer than the tube. The
tube should be threaded at both ends for
about 34 of an inch. A brass washer should
be threadgd to fit the Y4-inch tube. A nut
and a plain washer are now placed on one
end of the tube, and the tube is inserted
through the panel from the rear, through a

Prize Winners
FIRST PRIZE $25

oA Simple Battery Charger

By Geo. S. Schuchman

5719 N. Maplewood Ave.,
Chicago, IN.

SECOND PRIZE $15
-1 Combination Bearing and Mounting
for Variometers or Variocouplers

By W. H. Gordenier

955 De Soto St.,
St. Paul, Minn,

THIRD PRIZE $10

A High Capacity Fived Condcnser

By B. Kellan

364 Ossington Ave.,
Toronto, Ont.,, Canada

Y4-inch hole. The threaded washer should
be screwed on the projecting tube so that the
end is flush with the face of the washer.
The nut on the inside is now tightened and
the tube is rigidly held at right angles to the
panel. Two nuts are now screwed on the
other end of the tube with the primary of
the variometer or coupler between them, but
these nuts are not tightened until the second-
ary is in place. To mount the sccondary, the
rod is inserted in the tube from the outside
and the secondary securely fastened on it
between two nuts. The secondary can be
centered in the primary by moving the nuts
on the tube backward or forward. When
the correct position is found, these nuts are
tightened. A hbushing is made of a piece of

L3 wosker
for § tubing

3 Bakelite or <
formic tubing

# putsec ) | { Bushing for
) rod

Pgtous Fir " jshaft
A rhreoas < 10lé for set

seem m dikl

Tubing serves E‘

m @5 Woring
omd mounting
fixture;

A neat method for mounting a variometer or
variocoupler. Only one hole is drilled in the
panel.

J4-inch brass tube, 14-inch long, to be slipped
on the rod so a standard dial may be em-
ploved. This bushing should have a small
hole drilled through one side so the dial set
screw may be fastened on the rod beneath,

Third Prize

A HIGH CAPACITY FIXED
CONDENSER
By B. KELLAM

The following is a method for making a
g:ondenser_of considerable capacity for use
In preventing sparking of vihrators in recti-

www americanradiohistorv com

Radio News for June, 1924

_Radio Wrinkle Contest

fiers, where not too high a voltage is em-
ployed. Get some scrap soft rubber such as
rubber corks. tubing, or elastic band< and
dissolve them in benzine (highly inflam-
mable). The solution should have a con-
sistency of thin mucilage. Take a piece oi
canvas slightly more than twice as large as
the condenser in length. and in the center
paint a thin layer of rubber. In ew
minutes this will be dry. Then place = jeet
of thin tinfoil on the layer, the size of the
tinfoil being such as to leave a ¥-inch mar-
gin of rubber around, and a one-inch lead
projecting. Paint another thin laver of rub-
ber on the tinfoil and when dry, repeat the
whole process, alternating the rubber and
foil. When the height has reached about
% inch, apply pressure to the condenser. A
small screw press will prove very handy for
this. Then proceed again with the .ubber
and tinfoil. When you think you have made
enough layers, the thickness of the condenser

Tinfoil,

Canvas ror:q'@

| J
o AN

Gves Layer of rubber Finished cond.

A condenser of any capacity can be made by
using a rubber solution as the dielectric.

being optional with the maker. fold the con-
denser up in the projecting ends of the can-
vas and place two rubber bands over the
canvas to keep it in place. The connecting
stubs are then carefully soldered each to a
lead and the wire brought under the elastic
bands so as to reduce pull on the foil pro.
jecting, as shown in the diagram. If the
solution is made thicker, and also the layers
of rubber, the condenser can be made to
withstand higher voltages.

CHARGING BATTERIES FROM
DIRECT CURRENT SOURCES

HERE direct current is available,

“A” batteries can be charged by the

following method. Fig. 1 will serve
to indicate the scheme. Lay out the ar-
rangement as indicated, using a wooden base
four inches by eight inches. The polarity
of the battery hinding posts should be clear-
ly marked as explained later. The polarity
of the attachment plug need not be marked
providing it is always attached to the sam
socket, and is not a reversible plug (one
which can be plugged in in either of twe
directions). Such a panel will conveniently
hang on a nail and may be used continually
wherever and whenever a table lamp, floor
lamp, vacuum cleaner or other device is de-
sired.

The only precaution which must be ob-
served is to determine the proper polarity
for tie attachment plug. and to see thaithis
does nat change when the charger is in
some other location.

To_determine the proper polarity, connect
the circuit as indicated in Fig. 1, with bat-
tery in place and a lamp as a load, and turn
on the current. Note the brilliancy of the
lamp. Now turn off the current, reverse
the battery connection and turn on the cur-
rent again.  Note the brilliancy of the lamp.
The connection giving the darker lamp is
the correct connection. The battery bind-
ing posts should now be marked with proper
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Plug to D.C supply

,Socket for load
fig. 4

‘o Ladio set

Plug fo
0L supply
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Sattery

Socket for load
Fig. 2

Arrangement for charging a storage battery
from the D.C, line.

polarity.
Edison screw plug type, no difficulty will
he experienced in the future. However, if
it is possible to “plug in” in the wrong
direction (because of the type of plug), it
is readily seen that the wrong connection
may result. If you have one of these re-
versible plugs, mark it in some manner so
that it will always be used correctly.

A simple polarity indicator can be made
by adding a slight amount of salt to a glass
of water. 1f the two electrodes are im-
mersed in the solution, bubbles will rise from
the negative electrode. This test should
never be made without some sort of pro-
tective resistance, such as a lamp, in circuit:

Having determined the polarity of the
leads to which the battery is to be attached,
connect positive to positive and negative to
negative.

It is intercsting to note that an electric
flat-iron, if not continually in use, usually
becomes too hot if permanently connected
to the line. With this device. it is quite
likely that the iron will operate at the
proper heat continuously and will, at the
same time, supply a very reasonable charge
for the battery. Ordinarily two or three
hours per weck of charging with the electric
iron will suffice to keep the battery in good
condition. The circuit arrangement shown
in Fig. 2 will be found very convenient for
those who prefer the permanent installation.

Contributed by W. P. Powers.

AN IMPROVED SPIDERWEB FORM

The conventional wooden, spider web coil
form with its round wooden center and
radial wooden spokes is rather difficult to
construct, for the wooden center has a tend-
ency to split when the rather large holes
that are to take the spokes are bored into
it. If the wood spokes are made so small
that the holes bored in the center-picce are
small enough not to split the wood. they will
not be strong enough to support the winding
of the coil, and they will be likely to break

if the form is not handled with care. All
Qubber inswlation-.
Spoke /' W _gare wire
Wwd/tlﬂffl

o

Rubber insulated wire is used for the spokes
of this spider-web form.

1f the attachment plug is of the

these difficulties. aud many others. are over-
come by using lengths of rubber-covered No.
12 or 14 wire for the spokes. The pieces
of wire are cut V4-inch longer than nccessary
for the spoke. the insulation on this extra
half-inch of wire is cut away. and the hare
part inserted in the hole bored to receive it
in the wooden center disc. The bare end o
the wire can be firmly held in the hole with
a little glue. The holes in the center-piece
need be only large enough to receive the bare
wire. They may be almost a driving fit for
the wire.

The advantages of the wire over the
wooden spokes are numerous. The winding
on the form sinks slightly into the insulation
on the wire spokes and holds it in place with-
out paint or other treatment. The insulation
also holds the turns of the winding apart,
assisting in insulating them from cach other.
Last but not of least importance, a form
constructed with the wire spokes is much
easier to build and is stronger than the all-
wood form.

Contributed by Charles F. Felstead.

A SIMPLE BATTERY CHARGING
SCHEME

Wherever there is commercial direct cur-
rent, it is a very simple matter to charge
storage batteries. If the battery is charged
directly from the line, a resistance must be
used in series to cut down and control the
current flow. This resistance usually takes
the form of a bank of lamps. But why go

PUE————

DCline
+

717}

By using this scheme your storage battery
will always be fully charged.

to any extra expense to charge the battery?
\Why not charge it at the same time the house
lights are used and thus save money > This
is a very simple matter if the scheme shown
in the diagram is followed. A fusc block
and double pole switch are inserted between
the house lights and the line. One fuse is
removed and an attachment plug is inserted
in its place. The two wires from the plug
are run to a S.P.D.T. switch. which is in
turn connected to the battery. When the
switch is thrown to the left, the battery is
out of the circuit and when it is thrown to
the right and any lights are being used. all
of the current is flowing through the hattery
and charges it at the rate of current flow.
The lights will be slightly dimmed as the
battery uses part of the current that would
ordinarily go to light the lamps. If one 100-
watt lamp is being used, the battery is being
charged at ahout one ampere. The battery
will consume approximately eight watts,
which is deducted from that consumed by the
Jamp and will consequently cause the lamp to
be slightly dimmed, which. however, is no
inconvenience, as it is hardly noticeable.

Contributed by D. E. Crabb.

A COMPACT RECEIVING SET

The accompanying illustration of a com-
pact receiving set employing a spider-web
coil as the tuning unit is, I believe, -original.
Tuning is done by means of the two switch
arms which are used as sliders, the switch
blades making contact with the wire of the
coil. By mounting a crystal detector in
the center of the coil form and binding posts
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.30 turns
24 548

A simple crystal receiving set can be made
on a spider-web coil.

on the edges, a complete receiving set is
had. The wiring is shown in dotted lines
which should be followed closely.

Contributed by J. Raymond Derby.

CONSTRUCTION OF AN INSULA.
TION TUBE FOR COIL WINDING

Sheet celluloid, such as old photographic
films, when rolled and cemented together
with collodion, or a cement made by dissolv- -
ing some scrap celluloid in acetone, or in
equal parts of alcohol and ether, makes a
first class tube upon which to wind induc-
tance coils.

These old films, which range in sizc up te
12 inches by 14 inches. can be had for the
asking from most any.photographer, or from
some doctor friend who does X-ray work.

First remove the gelatine cmulsion from
them by soaking in hot water and scraping.
Hang them by two corners so they will be
smooth when dry. Get a smooth round stick
or hottle or mailing tube with a diameter a
little less than the tube you wish to make.
Wrap the celluloid tightly and smoothly
around this core, and when one complete turn
has been made, quickly smear a light coat of
the cement over the whole surface. Then
make another turn, keeping the entire outside
face lightly coated with the cement.
When you have from four to six layers, de-
pending upon how thick you wish the tube to
be, wrap the whole thing tightly in a cloth or
towel and lay aside to dry for a few hours.

Remember to wrap tightly and smoothly
and to apply only a light smooth coat ot
cement and you will have not only an effi-
cient insulating tube but one that is neat in
appearance.

Contributed by Dr. Willium H. McKie.

A CHEAP TUBE SOCKET

Many ideas of tube sockets have been
shown from time to time, but for cheapness
and simplicity of construction the socket
described here cannot be beaten. The parts
required for this socket are four soldering
lugs, four small screws and a piece of quar-
ter-inch wood about two or three inches

square. . .
Contributed by Reginald Harvey.

SR
il

W

The cost is about

The cheapest tube socket.
two cents,
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Radio Humor

Queer Queries and Ready Replies
BY I R. TANNEHILL

An efficient
receiving set
made of odd
odds and ends.

AN

Radio News for June, 1924

these to receive local broadcasting? Puzzled.
A. Solder the light socket to the ice-water
can. Wrap the light wire around the can 20
times and around the water pipe 10 ti
Place a wooden bowl on top of the w
can and place an iron spoon in the bowl. Con-
nect the spoon to the water pipe and connect
the phones and detector in parallel with the
can. To increase wave-length throw spoons
in the bowl. To decrease the wave-length,
drink the ice-water. The average stomach

(Continued on page 1822)

UESTIONS addressed to this Depart-
Q ment will receive answers as pointed
as a jab in the eye with a sharp stick.
Useless questions preferred. Use two-sided
paper written on one side. No attention will
be paid to questions not accompanied by
money, postage, chewing gum, radio appara-
tus or smoking tobacco.
Q. How can I improve the appearance of
my knob and dial? Fastidious.
A. Get a haircut and shave.
Q. Which is a better lead-in, a conductor
or an insulator? I. N,

E will publish in this Department
every month humorous misprints as
they occur in the press. We ask our
correspondents to send us such misprints,
but we cannot accept them unless they are
accompanied by the original, which may be

AT s

Mecet the latest

radio instrument —

the Foxed Conden-
ser.

RO

clipped from the periodical, newspaper, book
or magazine wherein the mistake occurred.
We will pay $2 apiece for each Radiotic
and the more idiotic it is, the better chance
it has to be reprinted by us. We will also
print the name of the scout who discovers it.
Address all Radiotics to Editor, Radiotic
Department, care of this publication.

We have with us this month an advertise-
ment of Gimbel Brothers, New York, picked
from the New York Times of March 5, in
which they advertised a new Neutrodyne set.
In the text we find “DUBILIER FOXED
CONDENSERS.” We always had an idea
that Dubilier was rather foxy, but his going

A. A conductor is much bet-
ter; if a conductor is not avail-
able, try a motorman.

Q. I have received music
from every state in the Union.
Can this record be improved?
Longfellow.

A. Yes, apply to Congress
immediately for a few addi-
tional states.

’WA’I'
N

.~ Q. I have a crystal, a solder-
ing iron and a pair of tele-
phones. How can I connect

Radiotics

RADIOTICS

Beginning with this issue we are starting
our new RADIOTIC Department. 1If our
readers happen to see any humorous mis-
ﬁnnts in the press, we shall be glad to

ave them, clip them out and send to us.
No RADIOTIC will be accepted unless
the printed original giving the name of the
newspaper or magazine is submitted. We
shall pay $2.00 for each RADIOTIC that
is accepted and printed here. A few hu-

morous lines from each correspondent
should accompany each RADIOTI The
most humorous ones will be printed. Ad-

dress all RADIOTICS to:
Editor RADIOTIC DEPARTMENT,

c/o Radio News,
New York City

into the manufac-
ture of Foxed Con-
densers is the fox-
iest thing he ever
did.

We also pick the
following little
posey from the
New York Evening

L T T Ty

And here we have the
200-ton Rheostat, to
be installed shortly on
top of the Woolworth
Building,

www americanradiohistorv com

A most simple and efficient means of demonstrating “lines

of force” with a horseshoe.

World, Mid-Week Radio Magazine, issue of
Wednesday, March 5. The article is en-
titled—"“Here is a Standard Regenerative
Set Which Gives Excellent Results.” One
of the paragraphs is as follows: *In our

st

‘!’%l@

’

Here is the man with

a mahogan finish.

He goes wel{with the

latest mahogany par-
lor outfit.

2
A

Sk

N

case a UV-201A was used as a detector, op-
erated from a 6-volt strage battery an
200-TON RHEOSTAT. No wonder
Silbersdorff’s set gives excellent results, It
certainly should. We have always main-
tained that most rheostats did not carry
enough weight with the users. Personally,
we would like to see the set in which this
baby is installed.

His Finish—WANTED—Three-tube set
by man with a mahogany finish.—Classified
ad in the New York Telegram and Evening
Mail Radio Section.

.
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Correspondence From Readers

RADIO CORRESPONDENCE
SCHOOLS

Editor, Ranio NEws:

In reading the current number of your
magazine I note an article by a man formerly
connected with the Radio Inspection Service
in which the correspondence schools for oper-
a” * are thrown into disrepute. I should like
at__rd on the subject in order to correct a
mistaken attitude that may work badly for
some reputable schools of this sort.

At present I am a radio operator on the
S. S. Cuba, plying between Tampa, Fla.. and
Havana, Cuba. As a matter of fact I have
heen going to sea as a radio op. for some
time. My foundational knowledge of radio
was gained through a correspondence course
and when I went to the office of the local
Supervisor at New Orleans I knew that there
was such a thing as the International Morse
Code and that most of the radio operators
were expected to at least have a passing
acquaintance with it. As a matter of fact,
1 knew that there were examinations on the
reception of code included with the technical
examination.

The apparatus aboard the Cuba is con-
trolled by the Radio Corporation of America
and I might say that I knew the difference
between the transmitting and receiving set
when I stepped into the shack.

As to the correspondence schools I might
say that there are black sheep among them
even as there are among banks, lawyers,
doctors and stocks. There are also reputable
ones that are doing a good service for those
whose means do not permit them to take a
regular day school course in the art. In the
field 1 have met several ops. who gained their
knowledge from the despised correspondence
schools and I have never met anyone who
had a bad word to say against them. The
man who would expect to get a full radic
course for $5 is the kind of a man who
would buy wild-cat oil stock. Neither of
them would investigate the oiliness of the
salesman or the ad. .

There are those in every line who will
be taken in, and it is those who have been
imposed upon that the former Supervisor
was speaking about. But because some fall
for a confidence scheme of this sort is no rea-
son for condemning the whole list of cor-
respondence schools, some of which have
heen doing a good work for a number of
years. Radio is a wonderful occupation, but
like everything else, one must be educated
in its technicalities. The correspondence
method has its difficulties, but it is a means
that brings the technical education within the
reach of a number of men who would other-
wise have to remain in unskilled positions.

Josepr L. CrusoE,
1025 Eaton St.,
Key West, Fla.

RE—THE MENACE TO RADIO
BROADCASTING
Editor, Rabpio NEws:

I have just finished reading Mr. Muhle-
man’s article “The Menace to Radio Broad-
casting” and being a reader of your maga-
zines since the days of the old E. I. Co..
am going to ask you what you think of
this suggestion.

1 have a radio receiver and, like most

- BCL’s, am annoyed by the squeals
érm whistles produced by the ignorant oper-
ation of the numerous types of radiating
receivers,

Now I am sure that there are a great
many of the aforesaid BCL's who would
be willing to try to minimize this nuisance,
therefore, why not conceive some scheme
whereby we can get together and be a “big
brother” to those who unknowingly cause
this disturbance?

Such an organization in cities throughout
the United States, which would give, free

of charge, help and advice to those who own
receiving sets, would bring about a better
understanding of radio and help to make
broadcasting a greater pleasure.

I have noticed that there are two classes
of broadcast listeners: First those who
are interested enough in radio to find out
what takes place in their receivers and to
further their knowledge concerning radio
and are usually enthusiastic in the recep-
tion of “DX.” Sccond, come those who
care only to listen to the local broadcast
stations.

The first class usually own regenerative
sets, and to this class such an organization
as I have suggested would be helpful in
the successful operation of this type of re-
ceiver or in helping him in the addition of
radio frequency amplification to get the long
distance reception. The second class would
benefit by using a non-regenerative type of

{nteresting Articles to
Appear in June Issue
of *“*Practical
Electrics”

Historic Incandescent Lamﬁs (Concluded).
By T. O'Conor Sloane, Ph.D.
Electricity Detects Counterfeit Paintings.
By M. Bayle, Director of Bureau of
Identification, Paris.

Experimental Microphone.
By Frank W. Godsey, Jr.

Electric Boilers.

Utilizing Solar Heat.

Dry Cells from Wet Batteries.
By C. A, Oldroyd, Barrow-in-Furness,
England.

Electro-Magnetic Induction.
By Harold Jackson.

Hudson River Vehicular Tunnel.
Stunts with Static. By Harry R. Lubcke.

receiver which would not cause himself and
his neighbors a lot of disturbance: here the
organization would be helpful to him by con-
verting a regenerative set into the non-regen-
erative type, which is easier to handle and
gives good results on local reception.

Of course I know that there are radio
clubs which carry on work along this line,
but are more or less for the advanced and
transmitting amateur,

There are numerous radio fans through-
out the country who would be only too glad
to help in such a plan, thereby helping their
neighbors and gaining knowledge themselves
in doing so. The fans, I am sure, would get
together and do the work free of charge,
only charging tor parts if they were neces-
sary.

The broadcast stations themselves could
help to decrease this interference menace
and make known an organization such as
I have mentioned.

JanmEes Ewarr,
55 William St., Orange, N. J.

THE SEA-GOING OP'S. DEPART-
MENT

Editor, Rabio NEws:

In the last few issues of Rapio NEws, the
“With the Sea-going Op’s” Department has
been discontinued. I have talked with sev-
eral operators and believe it is with much
regret to those who are really sincere in their
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work that this portion of the magazine has
been eliminated.

It was the only medium through which
the problems and troubles of the sea-going
operator could be dealt with in print. Some
may think that a ship man does not have
problems and troubles to be dealt with, but
almost any operator, especially one on the
average freight steamer, will have some
kink on hand to be straightened out, some
experience to tell of, or some helpful hint to
save others trouble. These things in print
would be well worthwhile.

. C. ELLSWORTH,
Opr. SS. West Wauna, USSB.
Trosdal Plant & Lafonta SS. Co.
New Orleans, La.

ANOTHER INQUIRY
Iiditor, Rabio NEwWS:

I am writing these few lines in regard to
a certain section of your magazine called
“With the Sea Going Ops,” which I find
does not appear in the latest edition.

I am what is termed a “Commercial Op-
erator” and am employed aboard the Ship-
ping Board vessel ¥ ¢st Durfec. 1 have been
a ship operator for several years and to my
knowledge the introduction of the section in
Rapio NEws devoted to the ship operator
has helped to bring together the views and
ideas of operators employed as such, more
than anything else. In fact. it has been the
only source, with the exception of a publi-
cation issued by one of the radio service
companies, by which men in this class of
work have been able to express themselves.

As a reader of your magazine I do hope
to find that section herein mentioned, con-
tinued in the near future.

THoMAs NUGENT.

[We have not forgotten the Sea-going
Operator. We have him much at heart, but
truly, how are we to continue this Depart-
ment without material? The Department
was created for the Sca-going Operator, but
it is up to vou fellows to keep it going. Out
of its lubernation it comes if you bovs will
supply the breath. What say? Will you
send us some good dope, and continue to
send 1it, so this Department can once more
thrive? EDITOR.]

JOHN BULL ANSWERS US WITH
A BRICKBAT

Editor, Rapto NEws:

I read with considerable amusement your
editorial on “Future Developments of Ra-
dio” in the March issue. You really are
the dyed in the wool humorous fellow when
it comes to writing about the conditions of
radio in England. We have in our station
here a previous article of yours on “Radio
in England.” I read it to listeners when
testing speech. It is quite the funniest thing
they ever heard. Someone should say “Hi”
to you, and that quick. Come, sir, get down
out of the high air before you criticize the
results of the government control of radio
in this country. Better still, read the letters
of H. B. Newall, Starkey, Tetley and Wood-
ward in the same issue of your paper. Pay
one of those gentlemen’s fare over here
and let him see for himself the one country
where radio is so controlled that exactly
what the listeners want according to their
letters is what they have. It is true that we
have only a few stations. We don’t need more
transmitters. We certainly don’t need half a
dozen broadcasters in one town all turn-
ing out mediocre programs which all come
in together on whatever wave you’re tuned
to. As for bootleg stations, we don’t have
'em. We certainly do have pirates who do

(Continued on page 1839)
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ADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, s
does not matter whether or not they advertise in RADIO NEWS, the RADIO N
pendent organization, with the improvement of radio apparatus as its aim.

ted prove to be built according to modern radio engineering practice, they will each
up” such as those given below will appear in this department of RADIO NEWS.
tests, they are returned to the manufacturers with suggestions for improving the

amples of their products for test. .t
EWS LABORATORIES being an inde-
If, after being tested, the instruments submit-
be awarded a certificate of merit, and a “write-
If the apparatus does not pass the Laboratories
m. No “write-ups” sent by manufacturers are

published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-

turers whether they are advertisers or not, it is necessar:
cannot be accepted by the Laboratories.

Park Place, New York City.

y that all goods to be tested must be forwarded prepaid, otherwise they
Address all communications and all parcels to RADIO NEWS LABORATORIES, 53

Apparatus Awarded Certificates of Merit

BRANSTON THREE-COIL
MOUNTING

The Branston type R-73 three-coil
mounting is designed ior use with
standard honeycomb or duo-lateral
coils. It is the front of panel type
with control knobhs attached directly
to the two outside receptacles sg that
direct control of the coupling is ob-
tained. The mechanical construction
is very simple and rugged. Manu.
factured by Charles A. Branston,
Inc., Buffalo, N. Y.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 412.

BRANSTON THREE-COIL
GEAR MOUNTING

When it is desired to mount the
honeycomb or duo-lateral coils be-
hind the panel, the Branston type
R-62 coil inounting may be used.
This mounting is similar to the type
R-73 mounting described above, ex-
cept that it is designed for back of
panel mounting and the receptacles

- are geared to the control knobs. In
this way the coupling is controlled
from the front_of the panel. Manu-
factured by Charles A. Branston,
Inc., Buffalo, N. Y.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 413.

BRANSTON D.L. INDUCTANCE
COoIL

Charles A, Branston, Inc., manu-
factures a complete line of D.L. in-
ductance coils. The 250-turn coil

is shown in the illustration. This
coil is of standard construction and
fits the Branston coil mountings, also
described in these colunins.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 414

BRANSTON SINGLE COIL
MOUNTINGS
Quite often it is desirable to
mount single coils on a panel or to

mount two or niore coils in induc.
tive relation to each other on the
same panel. This is easily accom.
lished by using the types R-77 and
-68 single co1l mountings. Type
R.77 is fixed, and the other is hinged
so that coupling Dbetween the coils
may be varied. ‘These wmountings
are also manufactured by Charles A.
Branston, Inc.

Arrived in excellent packing.

AWARDED THll)-I RADIO
NEWS LABORATORIES CER.
TI;‘IC;;TES OF MERIT NOS. 4135
and 416.

BRANSTON LIGTHNING
ARRESTER
The type R-51 radio lightning ar.
rester shown in the illustration is

an approved vacuum gap tvpe de-
signed for the protection of receiv-
ing sets against lightning discharges
or other high voltage surges. It is
enclosed in a moulded bakelite form
of neat appearance. Manufactured
by Charles A. Branston, Inc.
Arrived in_excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 417.

MIDLAND VARIOCOUPLERS

The_Midland Electric Manufactur-
ing Co., Indianapolis, Ind., sub-

mitted samples of three types of its
variocouplers. The instruments dif-
fer slightly in design; only cue is
shown 'in the illustration. One is
equipped with a honeycomb coil sec-
ondary winding. The other two are
similar to each other except for the
mounting brackets. The primaries
are provided with 10 taps, and have
a 180-degree coupling. The shafts
are 3/16 inch in diameter. The in-
stroments are compact and of pleas-
mg appearance,
Arrived in excellent packing.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 418.

MIDLAND DETECTOR
CRYSTALS

These are very sensitive galena
crystals known as the *‘soft zensi-
tive”  type. They are securely
mounted mn a deep metal cup with a
low melting alloy. The deep cup
protects the crystal from injury and
also allows for casily removing it
from the standard detector recep-
tacle. The crystals were recetved
well packed in paper hoxes. Manu-
factured by the Midland Electric
Mfg. Co., Indianapolis. Ind.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 419.

FOUR CIRCUIT TUNER

This tuning unit is designed for
use in the well known Cockaday

four.circuit receiver. The unit is
well constructed and of very neat ap-
pearance.  The windings are pro-
vided with terminals for making the
connections and so arranged that the
unit may be conveniently mounted
behind the panel. This coil is manu-
factured by the Precision Coil Co.,
Inc.. 209 Center Street, New York
City.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 420.

TUNE SHARP FORM WOUND
VARIOCOUPLER

The Tune Sharp Radio Equipment
Co.. 6222 So. Vermont Avenue, Los
Angeles. Calif., has designed tuning
units that are very efficient electri-
cally because a minimum of insulat-
ing material is used in their con-
struction. The windings are treated
wth a lacquer that makes them self-

supporting. The type A-100 vario-
coupler shown in_the illustration is
of the standard size. The moulded
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form is designed for panel and base
muuntiui. and is equipped with
rugged binding posts.
Arrived in excellent packing.
AWA 5 HE RADIO
N EWS LABORATORIES CER.
TIFICATE OF MERIT NO. 421.

BANK FORM WOUND
VARIOCOUPLER
The bank form wound variocoupler
shown in the illustration is also

manufactured by the Tune Sharp
Radio Equipment Co., Los Angeles,
Calif. The windings of this instru-
ment are of unusual interest. The
primary is bank wound and treated
with a lacquer that makes it self-
supporting and mechanically strong.
The secondary is also form wound
and self-supporting. The moulded
form that supports the windings is
designed for both panel and base
mounting. This instrument is ideal
for use where a minimum of losses
are desired with consequent increase
in selectivity.

Arrived_in cxcellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 422,

FORM WOUND VARIOMETER

This variometer is of the same
general construction as the Tune

Sharp Company’s form wound vario-
couplers. The windings are self-
supporting. Tuning with this instru-
ment is also exceptionally sharp due
to the small amount of losses e
windings. When used in co -
tion with the variocoupler descli¥ed
above, the entire hroadcast wave-
len‘gth. is covered.
rrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 423.

SCOTT COMBINATION
CRYSTAL DETECTOR
A sensitive adjustment is obtained
with this crystal detector with very
little trouble. Tt is of the combina-
tion type employing two different
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crystals in contact with each other.
One is attached to the shaft of the
control knob and the other is fixed
inside the glass tube, which protects
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KEYSTONE LIGHTNING either knob or knob and dial. They PROTECTO TUBE
ARRESTER are "?;y smooth rum\i{}lg 3'%‘1 havel Many vacuum tubes have been ac
The Keyst adi ightning . a2 uniforin comntact. Manufactured o & A o
The Reystone rai Nepe for m. by the Klosner Tmproved Apparais cidentally Bured B pattery circuit.
Jdoor or outdoor use. It is furnished t:)tv 5023 Boston Road, New York The  device shown in the illustra.

.-f;& m&h with a

-w

especially

L uther
both crystals from injury. It may
be mounted on the front of the pane!
or inside- of the set. This detector
is manufactured by the Scott Com-
hisation Crystal Detector Co., 342

son Avenue, New York City.
_WARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 424,

[
RIBBON ANTENNA

A very efficient and easily installed
receiving antenna that consists of Va-
inch copper ribbon equipped Wwith
snap hooks at each end is shown in
the illustration. This antenna is
furnished in various lengths rang-

38th
mitted

ing from 350 to 200 feet. It is manu-
factured by the Acron Radio Mfg.
Co., 1806 S. Racine Avenue, Chi-
cago, Il

Arrived in excellent Eacking.

AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 425.

TRU FIX DIAL

Many well designed radio sets
have been spoiled in appearance by
the use of inaccurate dials. TIf the
shaft is not accurate, the dial will
hot run true on the panel This
fault may be eliminated by using the
Jial shown in the iltustration. -
though the shaft may not be true,
this dial will always run true. The
dial is of metal and is flexibly at-

Street,

by means

tached to the large knob so that the
dial will rub on the panel although
the knob may be slightly out of
alignment. It is manufactured by
the Tru Fix Radio Products Co., 42
Maverick Square, E. Boston. Mass.
‘Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-

A ance,
TIFICATE OF MERIT NO. 426.

N the very near future a new element
may be expected in the radio trade, the
element of the broadcasting advertising

by powerful stations, operating both
through the air and over lines of the
telephone or electric light companies. The
possibility of this is brought to light through
the announced intention of the Amecrican
Telephone and Telegraph Co. to lcense
other broadcast stations to operate for hire,
nrerogative heretofore reserved only for

r stations.

At the time of this writing no such sta-
tion has been licensed, and the telephonc
company may hold off on the licensing of
such stations for some time, no definite date
for their operation having becn set.

Studying the effect this would have on
the radio trade, some are disposed to be-
come alarmed, but the White Radio Bill.
now in Congress will easily take care of

* {ssociate Editor, The Radio Dcaler.

bracket for mounting and
the arrester unit is well sealed m a
bakelite container. It
! for the protection of re-
ce\vmi. sets

igh voltage discharges. Manu-
factured by )
Supplies Co., 17th & Cambria Sts.,
PPhiladelphia, Pa.

Arrived in excellent packing.
AWARDED THE
NEWS LABORATORIES CER-

MEXICAN STEEL GALENA

H. D. Hatfield & Son, 2735 W.
Avenue.

samples of
Mexican steel galena detector crys.
tals. These crystals were found very
sensitive and are mounted in a metal
d with a flange on to
that prevents the crystal from slid.
ing down too deeply
tector cup.

Arrived in excellent packing.

AWARDED THIS
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 429.

hase equippe

VERNIER RHEOSTAT

This rheostat is, manufactured by
the X Laboratories, 25 W.

New York City.
Jdouble coil resistance element of six
ohms resistance and
with a vernier adjustment obtained
of a sliding contact on a
single resistance wire inside. The
form is_ of
soften should the rheostat be over-
loaded and heated.
114 inches in diameter.
Arrived in excellent packing.
AWARDED THE R
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 430.

—_— e

KLOSNER RHEOSTATS
The Klosner 6- and 30-chm rheo-
stats are of very accurate mechanical
construction and of pleasing appear-
hey are 2% inches in dia-
meter and may be furnished with

Radio Trade Notes
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circuits. The Central
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Tt has a T
is equipped
and well protected.

A X against the resistance,
bakelite that will not d

is quiet in operation.
)
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The knob is

AWAR
NEWS

and 434.

By L. N. ALLEN*

this, as no station broadcasting advertising
will be permitted to dominate the air, under
the terms of this bill. and this may result in
the end. in there being considerably more
broadcasting than there is at present with
a consequent greater variety of programs
for the listener to pick from.
WIRED WIRELESS

The steady developments in the matter of
wired wireless is also attracting consider-
able trade notice, but after the true facts of
the case are fully understood this also points
to better trade conditions

Electric light and power companies have
found that the furnishing of home enter-
tainments through radio increases the power
used, and consequently increases their profits.
The broadcasting of programs over light
mains will bring little revenue from the
current used, if any, through the operation
of these sets, hut will bring considerable
revenue from the other current used, in-
cident to the enjoyment of the programs.

www americanradiohistorv com

Arrived in excellent packing.
\WARDED THE RADIO
LABORATORIES CER-
FIFICATE OF MERIT NO. 431.

e

RELIANCE VARIABLE
CONDENSER
The 22-plate vernier type variable
condenser shown in the illustration
is manufactured by the Reliance Die

is a very efficient instrument.
Jdielectric losses at 1,000 cycles are
equivalent to a series resistance of
The maximuin capacity is
and the
capacity is 0000114 nfd.

‘\rrived in excellent packing.

AWARDED THE R
2 LABORATORIES
TIFICATE OF MERIT NO. 432,

NON-INDUCTIVE POTENTIO-
METER

A non-inductive potentiometer is
radio
Radio
ratories, 303 16th Street, Milwaukee,
Wis., manufacture these instruments
in resistances of 400 and 2,000 ohms.
110 instrument has a re-
sistance of 400 ohms and the type
111 has a resistance of 2,000 ohms,
The resistance element is enclosed
Contact is made
hy means of a flat plate that presses
The control
is very uniform and the instrument

Arrived in excelleut packing.
DED THE
LABORATORIES CER-
TIFICATES OF MERIT NOS. 433

tion is designed to protect all makes
of receiving tubes from being burned
out by the ~B” battery. It consists
apparently of a resistance of about
800 ohms, connected " in the nega-
tive lead of the “B” battery and
limits the current flow. This re-
sistance has very little effect on_the
cfficiency of the set. It is especially
recommended while trying different
circuits, as the tubes will then be
:afe. Manufactured by J. E_ Mc-
T.aughlin, 7068 No. Ashland Blvd,,
Chicago, 11l

TIFICATE 3 & Stamping Co.. 501-11 La Salle Arrived in good packing.
FIFICATE OF MERIT NO. 428 Street, Chicago, 11l This condenser AWARDED 'FHE %AD 10

vEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 435.

RS

FOUR CIRCUIT TUNER

‘Fhe tuning unit shown in the il-
lustration is designed for the well-
known Cockaday four-circuit receiv:
er. This unit is complete, being fur-
nished with mounting brackets and
hinding posts for each winding, aund
it also has the single turn ot bus
bar wire around the grid circuit
coil. The workmanship on this_coil
is very good. Green silk insulated
wire is used throughout, making the
instrument of very neat appearance.
1t is manufactured by the General
Radio Winding Com;l)(auér_. 214 Fu'
ton Street, New Yor! ity.

The

minimum

ADIO
CER-

frequency
Labo-

Arrived in excellent packing.
AWA THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 40&.

A-1 CRYSTAL DETECTOR

This crystal detector is of the
standard mounted construction and
is very sensitive. It has a rough
surface and the cat-whisker adjust-
ment is not easily jarred out. ach
crystal is furnished with a small fine
wire cat-whisker. Manufactured by
Harry Grant, Jr., 904 Qak Grove
Avenue, Burlingame, Calif.
_AWARDED THE RADIO
NEWS LABORATORIES CER-
FIFICATE OF MERIT NO. 427.

RADIO

The possibilities of advertising programs
over light lines may, in time, make it possi-
ble for the power companies to support elab-
orate programs, broadcasting on two or
three different wave-lengths furnishing news,
music. entertainment on one or two waves,
and advertising on a third and fourth. This

would have no objectionable features, and
would place the advertising where the
listener could find it, if interested.

The rental of sets for wired wireless
reception is rather doubtful at the present
time: if any charge is made it will be for
a special type of tuner which will convert
the longer waves sent over the wires into
something that can be received and ampli-
fied by the ordinary short wave radio set
as used for air reception. Likely programs
at first would be broadcast during the
daylight hours when the air stations are
not plentiful.

The operation of this typs of broadcast-

(Continued on page 1824)
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CURRENT REGULATOR
(Patent No. 1,483,629. Tssued to Samuel Rutten-
berg and Meyer F. Leibowitz, of New York,
. Y., Feb. 12, 1924,)
. The object of this invention resides in the pro-
vision of a device by which the proper quantity
of current is passed through the vacuum tube at all
times, without the necessity of providing the usual
wire-wound rheostat, whicl‘;, while acting satisfac-
terily in many Wways, is liable through misadjust-
meni, to pass too much current and cause the
tungsten filament to be burned out.

A highly important feature in the roduction of
such a device is to so prepare the ﬁI;ament as to
prevent oxidization and “to accomplish this result,
the iron filament prior to being introduced into the
cagsule, is Ereferably dipped in a mixture of al.
cohol and phosphorus. ny other suitable method
or material may be employed which will produce
the desired results. After introduction into the
capsule the device is connected so that an initial
current is passed through the filament and its
temperature raised to approximately 500 degrees
. . This action causes the phosphorus to unite
with the oxygen in the tube, thus preventing the
filament from oxidization when in use.

RADIO RECEIVING APPARATUS
(Patent No. 1,484,189, Issued to John A. Proctor,
of Lexington, Massachusetts, Feb, 19, 1924.)
This invention relates to receiving systems for
wireless signals and particularly to such systems
in which a closed or coil aerial is associated with
an open aerial or antenna, in the manner disclosed
in Fig. 3 of United States Patent No. 876,996 to
G. W. Pickard, In such systems, there is a com-
bination of loop action and open antenna action,
and the combined effects of the currents in the loop
and in the open antenna, in proper phase relation,
are brought to tear on a receiving instrument.
Such systems have great value in their capacity to
eliminate both the effect of static and other at-
mospheric disturbances and the effect of interfer-
ence from other stations than the one from which

it is desired to receive signals,

7 e —

v

The object of this invention is to modify or im-.
Prove upon such systems in a manner to improve
the directional effects thereof, and thereby to im-
prove the action in eliminating interference and
static.

In systems comprising. a combination of open
and closed aerials, it is very difficult to arrange
the aerials electrically symmetrically relative to
each other or one part of the loop aerial electrically
symmetrically relative to another part to avoid un-
desirable currents, such as “antenna effect” in the
loop, due to this unbalanced or unsymmetrical re-
lation. This unbalancing is especially noticeable
where the closed aerial constitutes a fpart of the
open aerial and where the part of the open
aerial to ground or counterpoise is connected
to the loop electrically uns mmetrically. The un.
desirable currents above referred to, which are out
of phase with the loop currents, tend to blur or
distort the directional effects, so that sharply di-
rectional indications or signals are not received.
The_ present invention relates to means for over-
coming or neutralizing such undesirable currents
in the system which results from an electrically
non-symmetrical or unbalanced relation of an aerial
or aerials.

RADIO
(Patent No. 1,481,945,

RECEIVING SYSTEM
Issued to Julius Weinber-
er, of New York, N. Y., Jan, 29, 1924.) '
his invention relates to ‘radio communication
and aims to provide means for eliminating inter.
erence.

Since aj] electromagnetic waves reaching a re-
ceving antenna produce an effect to a greater or
le.ss‘ext.ent, it is necessary to adopt means for
eliminating or reducing the effects of all waves but
the ones proceeding from the desired sending sta-
tion. Various means have been proposed for this
purpose, the most cominon probably involving the
tuning of the antennz and receiving circuits to the
wave-length to be received. This is more or less
successful when the desired wave and the interfer-
INg waves are of the same order of strength and
of widely different frequencies, but it is of little
use when the interfering waves are much stronger
than the desired waves and of nearly the same fre-
duency. Interference of this nature is encountered
when the receiving station is near to an interfering
trasmitting station ag compared to its distance from
the transmitting station being received.

The aim of this invention is to overcome rela.

tively strong interference of this kind. though it
may be used for the prevention of interference
regardless of the strength of the interfering cur-
rent,

SIGNALING SYSTEM
(Patent No. 1,484,405, 1Issued to Arthur A.

Ogszwald, of East Orange, New Jersey, Feb. 19,

1924,

The present invention relates to signaling sys-
tems and is particularly adapted for use as a call-
signal in a radio or other signaling system. The
invention relates broadly to circuit arrangements
for electrically controlling a distant responsive de-
vice and for preventing the device from being actu.
ated or controlled by false signals or electrical
disturbances whether the device is in a radio
system or in some other electrical system. .

An object of the invention is to provide a call-
signal which will respond only to signaling currents
intended for its actuation and which will positivel
cease to respond when the application of the signal-
ing current ceases. A defect in the usual radio
callsignal is that the signaling means is liable to
respond to false signals such as atmospheric_dis-
turbances, or having been actuated by a signal
current, it is liable to continue to respond after
the sii 1aling_current ceases if disturbing current
is present. This invention removes this difficulty
by making the signal respond only to persistent
current og given characteristics and by providing

ol i———

means requiring tbe application of current of prac.
tically the same strength to maintain the signal
actuated as is necessary to initiate its response,

AMPLIFYING SYSTEM
(Patent No. 1,484,967. TIssued to John C. Schell-
ing, of East Orange, New Jersey, Feb. 26, 1924.)
This invention relates to ‘electric wave amplify-
ing systems, and more particularly to systems of
amplifying or generating waves in which the mag-
nitude of the amplified .or generated waves is de-
termined by variations in the internal impedance,

or resistalce of the amplifying device.

www americanradiohistorv com

One of the requirements for a high efficiency
uum tube amplifier is that the greater portion of
the space current should flow in a time 2¢ such that

nt
cos —T— does not differ greatly from unity, where

T r%px:esents the period of the wave to be pro-
duced in the output circuit, or in other words, this
space current should flow in a time which is very
small as compared to the time of one cycle of the
output wave.

ccording te the Eresent invention, a system ig
provided in which the Space current will flow in
accordance with the above described relation, this
result being accomplished by combining with the
fundamentq wave, a first harmonic wave, in such
phase relation that the maximum positive potential
of the given wave coincides in phase with a maxi-
mum positive potential of the first harmonic wave.
The amplitude of the first harmonic wave is prefer-
fundamental wave, and
C have approximately one.quarter
the amplitude of the fundamental wave. The re.
sultant wave of potential produced by this combina-
tion has a much sharper peak than a single sine
wave of fundamental fre uency having an equiva.
lent effective value. It has een found that b
applying this resultant i
of a thermionic amplifier,

Amchewental wore

AN\WANS

T
f

much more efficiently than if a sine wave of the
frequency to be amplified and of equivalent effec.
tive value to that otp the résultant wave previously
mentioned, were alone applied to the control cir-
cuit,

MEANS FOR FLATTENING THE CURRENT
WAVES OF PULSATING DIRECT CURRENT
(Patent No. 1,485,076. Issuned to Coenraad A. A.

Haighton, of The Hague, Netherlands, Feb. 26,

1924,

The iZwention relates to means for flattening the
current waves of pulsating direct current and more
particularly of direct current as is produced by
rectifiers, the object of the present invention being
to obtain a direct current which is adapted for use
in such cases, in which a more constant direct cur-
rent is required for uaranteeing a satisfactory
working, e.g. for telephone purposes.

According to the invention a so-called loose con-
tact is placed in the circuit, the resistance of said
contact being controlled by an electromagnet, which
is energized with the frequency of the pulsations of
the current, the excitation of the magnet taking
place in such a way that the resistances of’ ]

(Continued on page 1800)
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