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Millions will listen-in on the broadcasting
of the Presidential Campaign

This yecar, for the first time in history, it T

th € _ =1 The vacuum tube has made possible this
is possible for millions of United States citi- | PRICES ON | broad and far reaching application of radio

zens to hear every word of our statesmen in GUNNINGHAM telephony and plays the most important part
their oratorical battles for the honor of the RADIO TUBES in the operation of your receiving set.
presidential nominations and elections. = Y | It is now your privilege to enjoy this won-
Radio has created a situation that the foun- | Now in Effect derful opportunity of Radio broadcasting. Spec-
ders of the Nation would consider ideal. Tt C-301 A—5 Volts 1-4 Am- ify Cunningham Radio Tubes for clear re-
has destroyed the sinister isolation that in rere filameut ......... $5.00 ception.
decades past has caused strife, misunderstand-
ing and even civil war.

C-209—3 Volts .06 amp. PATENT NOTICES. Cunningham tubes
bry  Battery Det. and are covered by patents dated 2-18-08, 2.18-12.

|
|
|

Today these entire United States are listen- I amp. o 5.00 12-30-13, 10-23-17, 10-23-17 and others issued
ing in on the political campaign. Sectional | (-300-—5 Volts Gas Content and pending. ILicensed for amateur, experi-
lines are swept away. A united nation will Detector ............. 5.00 mental and entertainment use in radio, com-
hear, will ponder, will judge, will vote, from | ‘car=173 Volts .25 amp. munication. Any other use will be an infringe-
a knowledge of real issues and vital questions. | Iny Battery Det. and ment.

Radio, the Wonder-Worker, has hrought the Amp. Special Base .... 5.00 | Cunningham 40 page Data Book fully ex-
forty-eight States into a radius no larger than C-12—Similar to C-11 with plaining care and operation of Radio Tubes
a Colonial town-hall. A new political era | standard base ......... ! now availahle by sending 10c. in stamps to
dawns, thanks to its magic. -

San Francisco office.

- - ) V.
o
HOME OFFICE: p /[ Y 4 ( .
Sy - cze ¢ (O Branch, Chicago
182 SECOND ST, 4K N 3 (PP 2477 L4 (Lo
¢ \ Branch, New York
SAN FRANCISCO

WAMAM-americantadiohistens.com.
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IN CARTONS, ONE ON
TOP OF THE OTHER,
14 DAYS’ PRODUCTION
WOULD REACH A MILE
INTO THE SKY.

TOWER’'S SCIENTIFIC
HEADSET

Lightest of all in weight, higher re-
sistance, with elimination of distor-

tion. Longer cord (full 5 ft.) — &\——.,g

Companies of more limited pro- ; E%_jé

duction couid not afford to sell g ‘}—E

such quality phones at anywhere - § =

near this price. E\_jg

==

Plus a /éMCeni;Pos/qye il LARGRS =

EXCLUSIVE MFGRS. of head- = Q:;:
sets in THE COUNTRY, we are ’f_

% WORLD’S

able to produce the TOWER'S - ——%

U SCIENTIFIC Headset at the low f:_ \—=
GREATEST price of $2.95. i
HEADSET L —H
VALUE I p——

IJ“I IIJIH

Produc’[lon Now Over |

o
1.000.000AYear , [~

LTS

+

Every set tested and approved by licensed radio operators. ’Jh! \I r:;f‘;
Every set covered with money-back guarantee. “";W A / =
a5 ) Y
fc S 749 ==

i, Yol T/
OUR’%200,060.00 COMPANY lf W/ e :

e
STANDS SQUARELY BACK OF EVERY HEADSET j £

Order at once by post card and we will ship immediately by Parcel Post C. O. D.

THE TOWER MFG. CQ
98 D?f‘ Brooklme Ave., Boston, Mass.

@ Scientific [ FRIE ] @f{@

www americanradiohistorv com


www.americanradiohistory.com

AN,

i = —
\',_,..:;1-‘

Published by EXPERIMENTER PUBLISHING COMPANY, INC..

Publishers of “Radio News,”” *‘Science and Invention.” “Practical Electrics” and
““Motor Camper & Tourist.”

Editorial and General Offices: 53 Park Pl., N. Y. C.
H. GERNSBACK, President, S. GERNSBACK, Treasurer. R. W. DEMOTT, Secretary.

MEMBER: AUDIT BUREAU OF CIRCULATIONS

voL. 6 CONTENTS FOR SEPTEMBER no. 3
1924

Page
Editorial ........cc.0vvunn. By Hugo Gernshack 291 Waves, Wave-Lengths and Inductance

KDKA's Powerful Short Wave Station........ By A. P. Peck

The Sensitive Short Wave Receiving Apparatus The Use of Iron In Transformers
atl WBZ  « aanicoisds o osesh'ts wiebeseas oo omoms By Sir Oliver Lodge

The Crystodyne Principle ...........00vuu.... The Myth of Summer Lightning..By M. Wolf

A Remarkable New Loud Speaker

By Nicholas Langer Six Tube Receiver of Advanced Design

. By The Technical Staff
Radio Pictorial ..........ciiiiinenennnn.,

M lod ircui
Radio Novelties ........cviiivieinnnnnnnnnn.. ore Solodyne Circuits....By A. D. Cowper

An Inexpensive But Efficient Reflex Receiver
By E. G. Brundage

The Value of Radio to the Deaf
By Warren Pond A Two-Stage Solodyne Audio Frequency Am-

The Cookoodyne ....By Fips—Head Office Boy plifier..By G. V. Dowding and K. D. Rogers
Regulate or Bust. ....... By Ellis Parker Butler Awards of the $50 Radio Wrinkle Contest

Since Willie Made a Hearin’ Set .
By Harlan E. Babcock Standard  Hook-Ups

Honorable Oscillations ...... By Willard Wilson 307 | Correspondence from Readers ...............

With the Amateurs ..........co.vvvevenennen

Amateurs Link New Zealand and Argentina....

An Ideal Amateur Transmitter
By Howard S. Pyle Radiotics ..................

Loop Transmission Experinients . .
By L. W. Hatry With the Sea-Going Ops

1

mv,

A. C. Applied to Receiving Sets New Radio Patents ..............
e By Florian J. Fox o
Want-To-Kuo
An Emergency Traunsformer I-Want-To-Know ..o,
By Edward W. Berry i )
List of Broadcast Statious of the U. S. and

Neutrodyne Receivers...... By A. L. Groves Canada ........... Compiled by E. F. Warren

Reflex Radio Receivers in Theory and Practice
By John Scott-Taggart 318 | Book Review .......... ... ... ... ......

Index to Advertisers ........cceeveioii..

MLl it A R R R DT D T T T TSy r

RADIO NEWS 1s for sale at all newsstands in the United States and Canuda

r RADIO NEWS is published on the 10th of each Drcccdln[:.')_ month. There are 12

numbers Der year. Subseription price is $2.50 a Fear in U. 8. and possessions. also at The International News Co., Ltd., Bream’s Buildin 5 b .
Canada and foreign countries, $3.00 a year. U. 8. Coin as well as U. 8. Stamps England, and at Brentane’s, 57 Avenue de I'Opera, Paris. 2, London, E. C "
accepted (no foreign colns or stamps). Single copies, 25 cents each. A sample copy HOW TO SUBSCRIBE FOR RADIO NEWS. Send your name, addr d
will be sent gratis on request. Checks and mcney orders should be drawn to order remittance to Experimenter Publishing Co., 53 Parls Place, New York. \Ienffg,, atr'\
of EXPERIMENTER PUBLISHING CO.. INC. name of the magazine you are o‘rdcrlng. We also publish SCIENCE AND I\'\'Fl\}f

All communlcations and contributions to this journal should be addressed to Tlglz;rggi\cg]gc:\r‘,g:‘nm TRICS and MOTOR CAMPER & TOURIST. Write early.
Editor, RAD10 NEWS, 53 Park Place, New York, N. Y. TUnaccepted contributtons = AND TERMS. Tie subscription rate for RADIO NEWS is $2.50 per

canno* be returned unless full postage has heen ineluded. All accePted contributions year. (12 numbers). When remitting do so by check, money order, or registered

are paid for on publication. A special rate Is paid for novel experiments; gnod gitrti;rmijfwcﬂfsol; ']se sgnfllﬁf:dbnf\v-:i? “2",’,25 Sgcszlpttglé'ousg éhe 1m£'lil if possible. Sl
L x| irr ; s year ar L . Subseriptio =k

photographs accompanying them are highly desirable ! combination with SCIENCE AND INVENTION or PRACTICAL ELnCrercy

RADIO NEWS. Monthly. Entered as second-class matter at the Post Office, at POSTAGE. We prenay postate In all parts of ‘the United States Mexieo and

New York, N. Y., with additional entry at Long Island City, N. Y., under the act island possessions. For foreign or Canadian subseriptions we require éo ‘cents:"'l

of March 3. 1879. Title registered U. S. Patent Office. Copyright, 1923, hy E. P. addition to the subseription price for additional postage charzes, =

€o., Inc.,, New Yurk. The Experimenter Publishing Co., 53 Park Place, New York CHANGE OF ADDRESS. Notify us as far in advance i
The Contents of this magazing are copyrighted and must not he renrnduced witheut several \\'pei{s to make an' address change on our recnrds.as Xlo\?-;l\'bsleh-rlrtte rce]qeglrrles
giving full credit to the publication. Copyright in Germany. Publication and re- ON EXPIRATION of vour subscription we enclose a renewal blank in our I y&
production of articles in Germany is reserved for Radio, Berlin 42, Germany, number to You; we ston our delivery to you on expiration. a5
Hew York City Western Advertising Representatives Pacific Coast Advertisinn Representatives Kahsas City Advertising R i
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TRADE MARK
REG. U, S. PAT, OFF.

w HEN the archer misses

the center of the target
he seeks for the cause of his
failure within himself.”

—Confucius

The man who ownsa Grebe
Receiver seldom misses, for
theTangentWheel Vernier
enables him to acquire ex-
treme accuracy in tuning.

Pl

o B

Grebe Regenerative
Reccivers are licensed
under Armstrong U. 8.
Pat. No. 1,113,139,
Oct. 6, 1914.

/l Device found onl
o {REBE, |

Re cerve ' _

> s

—for
“Hair’s breadth”
Dial adjustments

The Grebe Tangent Wheel Vernier

To HAVE once experienced the ease with
which you can tune in stations on a
Grebe Receiver, is to know the value of the
Tangent Wheel Vernier.

The keenest appreciation comes, however,
when you find yourself instinctively reaching
for this ingenious little device below each of
the tuning dials on some neighbot’s receiver.

This and many other details of Grebe crafts-
manship are fully covered by patents granted
and pending. These details are sought by
the man who looks inside of the cabinet.

Let us tell you more
about Grebe Receivers

A. H. GREBE & CO., INC.
Van Wyck Blvd. - Richmond Hill, N.Y.
Western Branch: 451 E. 3rd St.,; Los Angeles, Cal.
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money or
you undoubtedly see numerous | stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enclose the
To sit down and write an individual correct amount with the coupon.

letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

We will transmit to the various adver-
tisers your request for information on
their products.

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. 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, and RADIO NEWS, from whom you
to avoid error the addresses of the man- | would like to receive literature, write
ufacturers, on the coupon below and his name, address and the product in
mail it to us. Y the special section of the coupon below.
______________________ TEAR ALONG THIS LINE L e oot eeeeeneees
READERS’ SERVICE BUREAU, RN-9

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 ... issue of RADIO NEWS.
| ] T
‘ | If Catalogue
NAME ADDRESS List here specific article on ?.f complete
i i i g ine 1s want-
(Street — City — State) which you wish literature.

| ed, check in
this column

Do Not Use This Coupon for Technical Questions

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

Y OUT OWN NMAME NETE Lo ettt eae et e s e e e e et e meeam et eemsoaeeememeesmsemsene emnemaeemsaee

D 1f you are dealer 7 W 1 6 0000000000000 T
check here.

Ity e e s State .o
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éuw YOUR SET BETTER-AT LOWER COST
:

. AMPLIFYING TRANSFORMERS
We Pay Transportation Charges in U.S. East of the Rockies 243§l L Immsto 52 23
THE PRICES QUOTED DELIVER THE GOODS TO VOUR DOOR In quality of tone und
FAST SERVICE—TRY US AND BE CONVIN volume of sound, the 9
THIS GUARANTEE PROTECTS YOU—Examine the goods we shln you. They must | taings a transformer is
suit you in every respect. 1f you arc not satisfied with your purchase return the goods | built for we suarantee it
tios. Solid  baked . at once and we will refund the price you paid, to equal or surbass_any
windings. _Plenty of larze sized wire insures PANEL MOUNTING VARIABLE CONDENSERS I ipbearane . Cristly made. Dully
highest efficieney, A strong high grade in- " These ave cspecially high grade con- mounted with plainly marked binding post
densers and we guarantee them to be me-
chanically and electrically perfect. Fine
polished end plates of heavy bakelite.
Shafts %4 inch diameter, Sturdy, heavy
aluminum alloy plates perfectly spaced to
insure smooth, even, relfable capacity.
Qur low prices save you money. TheSe
condensers are of the very best make and
are not to be compared with many infe-
rior, cheap condensers offered. We guar-
antee them to please you or vour money
SR natural uncelored genu- back. ‘The vernler style has gne sena- o
ine Dbakelile tubes. Primars tabbed for rately controlled plate which permits of E356  Federal No. §5, Ea
fine tuning. Can be panel or table mounted. k the finest tuning. Quality eonsidered, E712 Radio Corp. IKach...
3/16 inch shait. TRange 180 to 630 meters. these \alues are unapproached by others. E234  All Amerfcan 10 to 1

OUR SPEGIAL VARIOMETER YOU SAVE MONEY WHEN YOU BUY FROM US OUR SPECIAL AUD!IO FREQUENCY
E410 Variometer. .

| 2T R — s2.1 i

Perfect in design
and constructfon. Ac-
curate  wood forms
1 thoroughly seasoned,
Correct inductive ra-

strument that will give you ]astm" service,
8/16 inch shaft. Range 150 to 630 meters.

OUR SPECIAL VARIOCOUPLER

g E4i8 Variocoupler,
Each Jayestrsase- $2.45
The most efficient type
of coupler, insures het-
ter tuning and louder
signals. Primary and
secondary  wound on

connections. Wonderful results on one, two

or three steps without distortion or howls
ing. A quality item in every respect.

OTHER STANDARD BRANDS AUDIO
REQUENCY TRANSFORMERS

Fresh. Clean Steck in Original cuntamers

232 THORDARSON Ratio 3% to 1

E554 Coto. Each.
E555 [Federal No. 2

REGULAR STYL £239 All Amerlean 5 to 1 S

SUPER MOULDED VARIOMETER E8i5- 3 plate VERNIER STYLE E236 All American 3 to 1 Shielded 3.50
E412 Each..... $2.48 EBIG— 5 plate tncluding Dial' and Knohs E231 All American Push Pull...... 5.10 |
Polished blaclk 3 ) EBI4—I11 plate 00025 mfd. E825—14 plate 00025 mrd. s2.45 | E557 Erla 3% 1o 1 i
moulded rotor and Bt E813—21 plate .0005 mfd. L E824—26 plate .0005 mtd. '70 | E558 Tila 6to 1....
stator forms. ~Masi- - | E812—13 plate 001 _mfd. ........ 1.47 | E826—4G plate .001 _mfd. .- 2.95 | TRICOIL RADIO FREQUENCY AMPLI-
ance with -
ggg‘tcs?e%o}e‘ncy and STANDARD NEUTRODYNE PARTS ENCLOSED VARIABLE CONDENSERS | 4 FLYING ‘TRANSFORMER
minimum distributed E851 Licensed Necutroformer (combined One of the best made B E560 Tor 2014 or 8014
capacity. Ahighgrade transformer and condenser). Each..§4.78 densers. Rigid, accumct(t,;lly ’lE‘nsngs frmhdnis 11 .6r$|.58
e T o o s, Bl T By
. ncludes Wor ¢ Neutroformers, 2 formica ends. Engraved T er w]
Wave lenfth 180 to 600 meters. WorkRite I\‘éutrndom panel layout, paper scale, Clear transparent :‘;L‘.‘)f;e',?ﬁ?si?s'ﬂﬁi Yr:“ar?;o‘t’;;:
SUPERIOR 180° VARIOCOUPLER template and book of " instructions, case.  Knob and pointer. =" of regular or reflex radio fre-
E521 Each..... ..8L10 Eais Licensed t‘A\"eumodon__1 I:énch.t.a..ds %Pf?]ﬁ 43 plate "0152 g0 | Quency c1rcun. Perfect for one, tw;o or
, Products, cxeellent 16: | denser Tor- neutsalism. bovs, -0 “P | ga0s ol piato .ob0s aia 11388 Shag stech, | Qommsl Smll Bon
= SHILS, p Green,sillings SOLID BARE COPPER WIRE MIGNON VERNIER VARIABLE OTHER STANDARD BRANDS RADIO
", ings on_ Dlack fibre
.'1 tuhes.  Rigid mounting Solld hare copper wive for aerials, leads CONDENSERS FREQU EN(itvl TRANSdFORMERSf
t' support for table or | or wiring instruments. Eg% ggg“ Q%II: Eac}l 52 30 tEhi?: Our special—as good as any of .
) panel mounting, Pri- —_— ) 3 Tach o Tl sy i o1 e St
B o Solid Bare Copper Wire, size 14. E829 .001 M.F. Each......... 2 95 ES62 Dubilier. Each ........
m tuning. 14 ineh shaft. n;‘va“éinygg toﬂfir ﬂl‘II E245 100 ft. coil ceeeees 48c Higliest grade instruments. Accurate E563 it.‘me- EISE s't""&
w® E522 Vaviometer—same civle. Eaen SI.10 | E242 500 £t coil. ceeeer....82.25 | rating. Extremely low dielcctric losses. In- | E363 Acme. i a a;[,'e
—_—— dependent friction vernier control insures | E966 Acme. Second stage.
) SUPERIOR VARIOCOUPLER Solid Bare Copper Wire. Siz perfect positive adjustment. 14 inch shatt, | E367 Acme. Third stage. Each.
Ed? hEannc(}l]s;o.n.léul'nstr% E24400° colters E245 000' CO“ 53 {5 o A “\Cllldell Egég I}:lld“')\mce?'ligﬂ" Eaélalch.‘”
mene of superior degtan Camo AN DED ANTENNA WIRE tex.| TINNED COPPER “BUS BAR” WIRE | E8 Krls Refles' No 1" Tuch...4.
= 3 abled of fine copper strands. ¢ flex- la. x No. 2. ach...4.
tor tube and rotor ball ible. High tensile strength. Best for aerials. Size 14 tinned copper wire. TFor wiring SUPERIOR RADIO JACKS
of  moulded red brown E248 100" coil 58 E249 500" coil 52.75 | S5 | Best size for neat job and easy | ginest grade lacks,
ki ce  size S -
;z:ceen senlk wlf:slin‘;z, x:- ANTENENéio IgSU LIA;{ORSC Eggg Iglouud Ten feet {ore...........12¢ 3 grs%roverga:‘ee]gtaﬁl;' o ——
i ize Ix omnn quare, Ten feet for............ e
'sl‘l;rl?leh:)%hens;ne‘;mfr::sg- s i smon metal eyelets, '.l;\;n it e 14¢ ;l:‘z;lsl%l;orsﬂl)‘;;)&ze
ing. 3 inch shaft. Superior results in cir- | ©X 0 for ..... ¢ SPAGHETTI ' 3 i
. E263 Ribbed Torcelain in- tact points. Nlcl\el finish. Mount <D
cuits for 180 to 650 meters. Tapped pri sulator, 2% in, long. Ea. B¢ For covering connectlng wires in sets. | panels 1% to 3% in
mary for finest tuning. Noiseless contacts. £260
€526 Special sincle circuit tvp .$3.75 Dozen ..............55¢( For size 12 and 14 E390 Open circult, Each.veeeeeees. 368
SlJPERIOR VZI‘SOMETER E265 Ribhed porcelain 1.;5111:.‘@1-‘-'-55 E955 Finest quality hmdcd and satur- | E39! Closed circuit. 45¢

Forms moulded of red o E956 Best quality braid and covered with | E394 Two clrcuit 8lament control....68¢
brown Dakellte. A neat | €270 For 4 inch black insulating compound. 3 feet for. .90 STANDARD JACKS AND PLUG
handsome iInstrument. | walla or less‘ .42 E387 Onen clrcuit jack. Each. 27¢

i . Bagh seeismics.aedisos ¢ | ated with best baked lustrous transparent | E392 Two circuit. & ..54c
E E525 Each......... $3.68 inhes IT:ADJ:J“INSULATORS insulating varnish, 3 feet for......‘? 190 | E393 Singie circuit filmnent control . .52¢

Green sillk windings eal- | E271 Fo

MAGNET WIRE E388 Two circuit jack. Each. '35¢

culated for highest efti- walls or less....

E396 Plug takes two sets of pi .35¢
ciency. Y% inch  shaft. The only practical Insulated copper wire. Best quality cven W X t) orking,
& Noiseless pigtail connec: | lead-in insulator for aerial wires. Small. | drawn wire. one pieco to a spool. Prices nicke?"ﬁnlinslfgfl flf‘ﬂl:ll;,:'me“:{llw?x];ulz‘l‘te‘(‘i“ng
P‘ < tions, Table or panel | peat. efrective. durable. Fits 5 inch | quoted are for 8 oz. spools unless other- .
i mounting. Produces sunerior results in any | Lole. Securely locked by o adjustable nuts. | Wise stated. Note, our prices arc prepaid. SUPERICR RADIO PLP:‘S s
Y type circuit 180 to 650 meters. Double Cotton] Enameled [Single Green ES95: W1l el
g EXCEL MOULDED VARIOMETER OUTDOOR LIGHTNING ARRESTER Covered | Insulation | Silk-Covered mﬁﬁ’;‘ﬂ?}“s for tastening
cord, Each.....35¢
s E52\4 I‘nc{l.i_.l..s3195 p £980 tI’lice ..t.--SL-zt: Number E990|Number E992| Number E991 £397 Two-way —
vondde: value Protect your instrumen 3 <
k at ‘ou;' n‘rlgeu Prop- w;tltxe this lghtning ar- ('s““‘e 1"3‘3" Gaucy Biicy '()}auge sPrlce style cords. Lists for ?}.E;O.tw‘}ixrc?llf.ggz
Cw crly  designed and rester. Weatherproof Ba- | 55 <« -+ 48¢/29 ..7790 | Highest grade plugs. Fit any standaid
Pa| constructed. Dolished « Ielite case. Airgap 'Eé’e 99 ::.::605 23 05 | jacks. Polished reund barrels.
Sha Gon e Selient oovoved: {21 1l cacj2s oA s PUBILIER MICADON TYPE o1
Large size Freen sill N = ;S """ 95¢0]32 65¢|32 (d40z.) 100 | E02 .0 28¢ E507 .0025...32¢
wire insures greatest i = TER FF s T Cr AR = g 3 E503 .28¢ 5508 .003 ...40c
e‘mcrite“ci_ . 1i4 il}ch " & - EgsllE“éELL LlGHTN'Nf ARRES 30 -S1.15136 .....85¢/36 (40z.) 1.30 Egg; -no §gc Eg?g 00?)4 ”.480:
shaft. Nolseless nigtail connection. Table 31T | PR «..32c 005
or panel mounting. Split stator winding | A dependable protector, al- RADIO SOLDER SET E506 .002 ...32c E5t1 .006 .. -60¢
m | with binding nost connectinns. ways 0{1 g‘l{grdth ]sz:)igfl p“;;d (5 4 e E538 Com-
act, eather I = B
SPIDER WEB cclg{;LUl;oR REINARTZ | Compact. Weatherp fastﬂ,m G ’1’1‘3&3}3-"}803:' S%ﬁgl%}zss:/s;_\rﬁlﬁxcesl.s
and connected. Underwriters 4
EzgﬁstsE?gxl-]'sll'.i"ﬁs."sAo approved.  Lists for $1.1 gg}lgﬂel;lt?g“sfoid&’g E',gg n&;‘llh ]
v eyl backaty ANTENNA LEAD-IN, | U genersl Small 1 | B iy et oss B
covered wire, spider- Ezss'?,l‘-le::c;"h};}d"i)i-bi)iem sists of soldering | ifies signals. Capacity
web wound to produce With It vou can bring in | copper with handle, sal ammoniae, solder- Iimnothls saried from 0 to 6 megohms by
greatest eficiency and the antenna wire iwithout | ing salts, solder and sand paper. alf turn of knob. Easily mounted en any

lowest losses. 21 taps
so arranged that
crossing is avoided.

nanel.

Ing a hole for an insu-

1(211-1211" ngPlace on \\'indowuexllg RADIO SOLDERING IRON

i i and window can be closed down tigh S, -

:{'g&leﬁb;%dst{&pmsis%:g and locked as before. Takes but a
minute to install, Perfectly insu-

permit various styles ¢ shape.
of mounting. With this coil a high grade set in[tqeéle. o?m(}nrly’;elpeg:rig“%raoﬁrlsy {7,,.
can be builtat a low cast. Directions included. sulated. Neat and durable.

GRID LEAKS
EI77 Freshman back
of panel style...59¢
EI78 Freshman back
of panel style with
.00025 Condenser 79¢

71 TFreshman base

Soldned connectlons in radio sets pro-

+:33¢ | Pime white porce- exactly right for radio work. A neat solid 172 Durham  Variable Grid Leal\ with

Spider web wound of green si

EI7
£297 Eache i A0 DION colL 85¢ ¥ “FORCELAIN BASE SWITCHES , | duce bettor vesults. This Euaranteed fron {s | mountiug type with .00025 Condenser.790
E i . Copper connection quickiy and easily made. Oper- Mounting .. 89¢
:felsr:lts r°f*fbr§“p§mgsprg‘,i‘émm‘,‘é’é},d"féﬂ Laénn ltmasecsts apr?d .n.os 0(1;1 f:{nV ]dxghit!llng“cufrent ]100 io 1‘:10 E};g g%% . '1:}2
J K 4 N cord with attaching plug. Length A % W
far mountlsnglgr;iadaeétsloxgotr:-c;uded. ‘l:;z;ges. as c;n'tleml:: l1') t1nches Heats quickly, will not over- | £Tid condenser ........ crevesnen... 5148
| E hea
o . switches.
RS ES01 3 jur 3% E282700 tum d7c | £3g5" Single Pole Sinzlo Throw. Fa..20c - — LONG NOSE PLIERS
£294-100 turn. Bach turn 34¢ | €383 Single Pole Double Throw. Ea..32c e ens) f:é Feneral repair work. | £g70 Price.. 95
S A new popular tvpe of inductance of HiZhest] | e oeauble Polg Douhle Throw, ‘Ea,.. 509 E541 Medium sizo ...... ...53.48 p]i’le.r]; cro?ﬂnifygls;
nclener. et disurlbuted eapacity ‘and LIGHT SOCKET ANTENNA E542 Targe size .......... . ..., 4.25 | oot 37, apdie
owest high frequency resistance. rn green I T al e Eeims mm et s ohhd & AdLan il t -
b silk windings with fibre mounting strips. Ezfémﬁ-;c'inm any light soclet. Replaces TINOL E969 Per tube 19¢ %’;ﬁgﬁ:f’g“}ﬁf‘“l
cocl(ADAv COILS the regular out door antenna. Very satis- A combined ?oldder
Ter Set...$1.95 factory for nearby stations and under favor- r an'd flux  in  handy BEZELS
able conditions will bring in distant sta- | | form. Put a little on . T o€
tions. Easy to install. No danger. Gives the connection, heat | £399 Diameter % inch. Raeh.......15¢
clear reception with Ilttle static interfer- with a& match, torch | E400 Diameter 1% inch. _ Each.....I5¢
to give best results on - ence, Ideal for people in apartment build- | or eolder iron and you have a neat elec- Polished nicke! finish. TFinest quality.
this new wonder clreuit. Ings. trically and mechanically perfect joint. Fit any thickness panel.

Complete set coils for
& Cockaday circult, Prop-
erly calculated and made

THE BARAWIK CO. [ssaw siiaz| 102 South Canal St., Chicago, I1L.
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WITH BARAWIK STANDARD

RADIO

GOODS

VACUUM TUBES
Standard Brands—Cunningham,
Radiotron. Every one guaranteed
aew and perfect. We will ship
brand in stock uniess you specl-
fy othcrwise.
€105 Detector UV200 C300
BACh «cecocoseroassassons $4.45
€+12 Amplifier, UV201A

C301A. Each 4.45
E(18 5-Watt Transmitter 7.70
€107 \WDI1 Cl1. Euch.. 4.43
kel E10t WDI12 Cl12, Lach.. 4.45
E102 UV199 €299, Eac 4.45
E104 UV1HY Adapter fits 199 tube to
standard_socket
E£108 WD11 Socket. Each..
E109 WD11 Adapter. Each

BAKELITE TUBE SOCKET

€140 Standard base.39¢
El4l UV1HY base....39¢

Moulded of genuine red Jlk
brown bakelite. Binding (i
post connections, Ior
table or panei mountins.
Neat and strong.

199 SOCKET
E145 Each 59¢
Moulded of high insulating
mateifal. Sponge rubber base
prevents  ringing  in  tube.
Plainly marked binding post
connections, Neat and combact.

WE PAY TRANSPORTATION CHARGES IN U. S. East of the Rockies
PRESERVE THESE PAGES—ORDER FROM THEM AND SAVE MONEY

T SERVICE—TRY

S AND

BE CONVINCED
YOUR

AS U
THE PRICES QUOTED DELIVER THE GOODS TO DOOR
OUR GUARANTEE PROTECTS YOU—We handle only the best goods, carefully tested

and checked by expert radio engineers.
ra:us that will give superior results.
est.
deceive or mislead.

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

You are assured of getting puaranteed 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, Description and

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

Postoffice or Express Money Order, Certified Check or
Prompt Shipment is assured when these directions are

BARAWIK QUALITY HEADSETS

€770 Per Set. 2000 ohms

§2.60

These headsets have Droven on rigid tests to be one of the
very best on the market. The tone quality is exeellent with

an unusual velume,
finish with polished black ear Dieces.
covered head band.

The receiver cases are fine polished
Comfortahle fabric
Supplied with 3-foot cord. These sets

were designed to sell for much higher prices than we ask,

and at our Drice are a wonderful bargain.

thet you will be pleased with th
STANDARD BR

Frost, 2000 ohm

Frost, 3000 ohm

Murdock 58, 2000 ohm .
\Murdock 56, 3000 ohm
Brandes Superior, 2000 ohm
Drandes Navy, 3000 ohm

We guarantee

em.
AND HEADSETS
Baldwin Type C with universal jack plug

OUR SPECIAL LOUDSPEAKER
EGI3 Each............. §7.95

STANDARD TUBE SOCKET
€150 Lach 76¢
Bakelite base. Polished
nickeled tube.  Highest
quality soclket on the mar-
ket. Best insulation. Posi-
tive contact. Marked ter-
minals, TFor base or Danel
mounting,

FILAMENT CONTRO
X E132 6 ohm.
SN €129 20 ohin.

E131 30 ohm. Each....44c

€135 6 ohm. Vernler 95¢

Best grade. Will give

veal service. Durable and
lasting. High heat resist-

k ing base. diam. 21" in,

Tapered polisited blaek knob 114" diam.
Potentiometers. Match above rheostats.

Same high grade construction.

EI5! 200 ohm. E

E152 400 ohm. Each

OTHER STANDARD
RHEOSTATS and POTEN
207 Filkostat. Bach

Bradleystat.

Bradleyometer 200 ohm. Each

Bradlevometer 400 ohm. Each

Howard 6 chm Plain Rheo. Ea.

Howard 6 ohm Ver. Rheo. Ea.
Howard 25 ohm Plain Rhieo. Ea.
Howard 25 chm Ver. Rheo. Ea.
Howard 40 ohm Plain Rheo. Ea.
Howard 40 ohm Ver. Rheo. Ea.
Howard 200 ohm DPotentiome-

Klosner 30 ohm Vernier. Each
Amperite with mounting

SUPER-HETERODYNE
PARTS

R. F. TRANSFORMER

Specially designed for use in super
heterodyne eircuit. Very efficient. Com-
Pletely  enclosed in  beautiful  mouided
brown bakelite case, with metal brackets
for mounting. 3 required in super heter-
odvne sets,

E780 Each

FILTER COiIL
Similar in appearance and econstruction
to No. 780 transformer and designed espe-
cially for use with it. One required in
super heterodyne set.
E781 _Each

OSCILLATOR COIL

Made of genuine moulded brown bakelite
throughout. Wound with Rreen silk wire.
Desirned especially to wark with No. 780
transformer and 781 fiiter coll. One re-

quired.
E£782 Each

A priced loud: K
selected as our special from a
number of different t¥hes be-
cause of its suberior volume
and tone quality. Has fibre
horn. Heavy base Drevents
turning over. Height 22 in.
Diameter of bell 10 in, 3
foot cord with plug.

STANDARD BRAND LOUD SPEAKERS
AND UNITS

Brandes Table Talker
Pathe - Loudspeaker ..
Atlas Loudspea
Baldwin Loud ¢
M ox RD
Magnavox M1 Loudspeaker

Music Master Loudspeaker

Genuine Naldwin type C un
Atlas Unit. 0.75
Western Electri 10.75

UNIVERNIER CONTROL DiAL

€918 For 3/16 inch shaft
E9(19 For % inch shaft

Replaces ordinary knob or dial.
perfect vernier control an condenser, vario-
meter, variccoupler, tickler, ete. Positive
easy action. Looks fine. Easily installed.
Estpeclnlly desirable in tuning neutredyne
Bets.

COMPOSITION DIALS

Diam. 2 in. for 3-16 in. shaft.Ta. |6¢

Diam. 2 in. for % in. shaft. Ea.(6¢

. 3 tu. for 316 in. shaft.Ea.22¢

Diam. 3 in. for % in. shaft. Ea.22¢

Diam. 3% in. for % in. shaff. Ea.27¢

Handsome dials mouided In one piece of

potighed hlack composition. 2 inch size has

270° scale marked 0 to 100 finely engraved
in contrasting white enamel. 3 and

tnch size have 180° scale marked 0 to 100.

BAKELITE DIALS

in. Diam.

14 in. shaft. FEach....39¢
€935—4 in. Diam. for % in, shalt. Fa.48¢

Moulded in one niece of genuine bakelite
in polished black finish. Finely engraved
scale in contrasting white enamel.  Sure
erip knob that fits the fingers. Higher
grade dials for good sets. Match perfectly.

VERNIER DIAL ADJUSTER

€941 19¢

(. Easily installed at edge
U of dial. gives finest ver-
[{ nier adjustment of con-
" denser or inductance, A

Polished black knob.

1 MFD. BY-PASS CONDENSER

Two required in super heterodyne set.
May also be used as by-Pass condensers
in other type sets.

E£783 Each

COTO LOW LOSS VERNIER VARIABLE
CONDENSERS

We have found this condenser very suit-
able for use in super heterodyne and other
gsets requiring a high grade condenser,
Plates are of copPer silver Dlated and
soldered together and the condenser will
not get out of order. Full vernier con-
struction, Verniler is friction drive type
and 18 controlled by separate knob. Con-
densers are complete with dial and ver-
njer knob. In the circnit shown in our
No. 787 blue print two 23-pPlate condensers
are specified.
€784 .00025 mfd. 11
€785 .0005 mfd. 23
£786 .001 mfd. 42

SUPER HETERODYNE BLUE PRINT

Shows circuit diagram, full size panel
layout and diagram showing proper loca-
tion of parts for shortest wiring for 8 tube
super heterodvne set. All drilling dimen-
sions given on panel layout are for ap-
paratus_listed in this ad.

E787 Each

PANELS FOR SUPER HETERODYNE
SETS
Genuine black bakelite panels, nolished
surfaces, smooth edges.
£788 Size 7Tx36. 3-18 {n. thick..$4.95
E789 Same as 788 drilled as shown on
panel layout in No. 787 blue nrint.. 6.45
Same as 788. Drilled and en-
graved as shown on Panel lavout in No.
787 blue print 9.45
E791 Same as 788 but % in. thick 6.90
E£792 Same as 780 but Y% in. thick 8.40

CABINETS

Fine looking cabi-

nets solidly built.

Elegant hand rub-

bed dark mahogany

finish, You will be

proud of your set

mounted in one of

. - these cabinets.
Hinged tops, Front rabbeted to take panels.
Panels not included. Prices are transporta-
tion paid. Note that our prices are prepaid.

Panel |Inside Dimensions| Art. Price
Size High | Wide(Deepl No. | Each
[T 5 6% | 77\
310%" | " i
X1 L 9% 1 77 |
111%" 1 77 |
13%7 1 77|
17%” | 77 |
2016”1 77 |
316" | 77 |
Bt AR

15%7 1107 1
1316”1107 1
12x21” 201%” 110~}

RADIO “BAKELITE” PANELS

Notice o very luw prices on this fine
quality material. Others ask as mueh (or
bard rubber panels which are worth much
less. We supply genuine Uakelite. Con-
densite, Celeron or Formica, all of which
are matertals with practleally identieal me-
chanjcal, chemical aund electrical proner-
ties.  Machines_ well without chibping.
Won’t warp.  \Vaterproof. Highest me-
chanfcal and dietectric strength. Attractive
natural polished black finish which can be
sanded and olled. Note that our Drices are
prepaid.

Panel
Size
Incheg

6x 7

%" thick Y, “thick

Art. Art.

No, Price |No. Price

€450 $.55 E460 5.89
.86 | E46L 1.10

3/16"thick

Art.

No. Price
€470 $1.15
€47 .73

€459 2,42 E469 2.97
| E462 3.25
3 | E454 1.85 | E464 2.35
12x14 ! E455 2.42 | E465 2.97
12x21 | E456 3.62 | E466 4.25
RUBBER COMPOUND PANELS
Made of a spectal compound having a rub-
ber base. Equal in appearance and in all
essential points to any other clasa of
anels, Fine smooth polished finish. Can
e drilled or cut without ehipping. Guar-
anteed not to warp and to_be a perfect
insulator for radio use. Smooth, clean
edges. Thickness 3/16 inch. Size glven
is in inches.
€481 7x10..§ .80 £484 7x18..§1.38
£482 7x12.. .90 E485 Tx2 5
€483 T7x14.. 1.08

SWITCH LEVERS
Very neat polished black com-
position knob. Exnosed metal
parts Dolished nlckel finish,
Titted with panel bushing and
two set nuts. A high grade

gwitch.
1% " Radius. Each l4c

E381(
SUPERIOR INDUCTANCE SWITCH

£288 Fach

Quickly and securely
motmted by driiling one
hole. Only knob and
pointer show in front of
panel.  Connections can
be soldered before fast-
ening switch. making
assemhly much easier,

INDUCTANCE SWITCH

€285 DPrice including
knob and dial.$1,18
Mounts switch voints
and _contact lever be-
hind panel. Only one
hole needed to mount.
15 switeh points. any

+ number of which may

- be used.

PLATE CIRCUIT “B” BATTERIES
iYou can r;:nke ‘:eal sav-
ngs on these batteries, .- gt
We guarantee them to h - Ty
equal any on the market Sl
regardless of vrice.  Ex-
tra tong life. Don’t
throw away your money '
on cheaper inferior useless batteries.
E£186 Sixnal Corps _type, small size. 15
cells, 224 volts, Each $i.10
E182 Large size, 5 taps, 16%. 18. 19i%.
21 and_ 22 velts. Each $1.43
E184 Variable Large Navy size. 6%x4x3
inches. 5 taps. giving range from 16% to
221 volts in 1% volt steps. Each $1.70
£188 Combinatlon 5 30
cell. 13x4x3 battery. TnPned to give 45,
921%,21,19%,18 and 16 ' volts, Handles
hoth detector and amplifler tubes. Ta. $3.28

“B" BATTERY METER
E189 Each 98¢

Reads 0 to 50 volts. Accu-
rately tells you the exact con-
dition of your ‘‘B Dattery.
Convenlent watch size. TPol-
ished nickel case with wire
lead.

STORAGE *A”
A high grade bat-
tery, Guarvauteed for
three years. Mad
of best new mate-
rials. Fuil capacity.
The best battery
huy on the market.
Try one of these
batteries on your
set for 10 dayvs, If
at the end of that
time you are nat
fully satisfied with the battery return it
and we will refund the purchase brice.
€194 ¢ volt, 60 amp. size. FEach.$9.90
E(96 6 volt, 100 mnn. size. Each, (3.25

HOMECHARGER

BATTERY CHARGING RECTIFIER
g Charge your hattery at howme over
night for o few cents.  Stmoply con-
nect to any 110 voit 60 cycle light
socket, turn on current and recti-
fier does the rest automatically.
» Will work for years without at-
teinion. Simple
3 y connections. Give
a tapering
charge which hat-
tevies should
have. You can
make it pay a
profit charging
your _friends
i nuto batteries.
Long connecting
cords  with Dair

of battery clips.

€201 For 6 volt battery.. .$12.9!

€203 Tor 12 volt hattery.. . 12.95

BATTERY

€486 7x24.. 1.95

HYDROMETER
EI90 Each......cocevvvrurarionaanns 48e
Accurately tells you the condition of
your storage battery. Helps you keep your
battery in better condition.

BATTERY CLIPS
E198 Two for 28¢
Clin onto storage batiery
terminals, leacl coated. Make
positive non-corrnsive contact at all times.

WIRE CONNECTING CLIPS
E{99 Per dozen ......30¢
Small connecting clins for
¥ quickly fastening leads on-
to binding nosts. ete, Han
and useful. Every radiolst should have at
least a dozen.

RADIO SWITCH
E287 Each
Cuts current on and off in-
stantly by a push eor pull
Very neat., Well made. Durable.
tubes _and batteries.

BINDING POSTS
Brass. nolished nickel
finish. Washer and 6-32
in. screw extending 5

in.
E370 Large size—bar-
rel and knob % ” long.

Dozen ¢
€370-2.4 E372 Smaller size E376-8
barrel and knob 9-18" long. Dozen. .70¢
€374 Large size with combDosition kneb.

Saves

45¢

or _wire. ozen t
€378 Small size with hole for phone tip
or_wire. Dazen 35¢

SWITCH CONTACT POINTS
DBrass polished nickel finish. Al
have 8% in. long size 6-32 screws
and two nuts. All prices the same.
Dozen 15¢ Hundred $1.00
Order by Article Number.
€360 Head. 14”7 diam.: %" h
€362 Head, 3-16” diam.; %"
E363 Head. 1-18” diam.: 1-16”high
Solder Lugs to Fit Contact Points
Also for connecting wires to
binding nosts, ete.
E365 Dozen 8¢ Hundred 30e

SWITCH LEVER STOP
Brass polished nickel finish,
£386 Dozen I8¢  Hundred $1.05

I Chicage’s Original Radlo Sup-

ply House. Beware of Imitators.

102 South Canal St.; Chicago, TIL.
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Build Your

* NewRecelver
;’m’g;;gT - this Month

‘ RA DIO PARTS

“Con -

Your pick of Radio books,
patterns or diagrams on
more than 150 of the Prac-
tical Radio Receivers in use

today, compiled by the fore-
most radio authorities in the
country and every one au-
thentic, complete and prac-
tical—also books and litera-

ture on the care and opera-
B tion of every part of your
: ‘uow-;omxf Radio Set.

I8 puacrical pabio
: Rt'ctlvmc. sevs

Sold by All
Reliable
Radio Dealers

or write direct to

The Consrad Co.

233 Fulton Street
New York City

RADIO’S FOREMOST PUBLISHERS
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An
Operator

Qur

Ocean
Liners

A Great American Newspaper
Says This About Radio

Operators:

(This article appeared in the San Fran-
cisco Call and Post.)

SHORTAGE OF RADIO MEN
THREATENS SHIPPING

By Al S. Peterson
Qe

A shortage of radio operators threatens the
world’s shipping.

Unless the American can be lured from the
simplicity of the radio telephony and per-
suaded to learn practical wireless telegraphy,
the operator shortage will soon become so se-
rious that it may be impossible to secure
enough men to provide radio needs of shipping,
according to C. H. Blake, marine manager for
the Federal Telegraph Company. He added:

“The situation is not critical at present, but
it will be soon. All of the surplus supply of
experienced radio operators has been put to
work. We just managed to get enough to
supply the demand from the cannery fleet and
stations this year.

“Tt will now be necessary for the wireless
companies to secure some sort of co-operation
from the shipping men and the public if men
are to be trained for the work that is demand.
ed by law for certain classes of ships.

_“The situation confronting the world’s ship-
ping can only be attributed to the lure of the
broadcasting. Those vitally interested are ar-
ranging to get together for the purpose of
planning some method to meet the situation
that threatens.

“We believe there should be some feasihle
method that can be depended upon to attract
young men to take up the study of radio
telegraphy, which offers an opportunity for
travel, health and splendid compensation.”

on One [

How often you've dreamed of travel—of
being able to talk from experience of the
gayness of Paris, the splendor of a Mediter-
ranean sunset, the quaintness of a Chilean
village, the poverty of Oriental settlements,
the antiquity of Egyptian landmarks—these
and a thousand other interesting scenes
you've read about or seen in movies.

Now you can see the world—not as a hur-
ried tourist who sees little and feels nothing,
but with comfort and quietness, and earning
splendid money all the while. You can be
equally at home on a London tram or in a
Venetian gondola; you can be as familiar
with the native characteristics of the Chi-
nese coolie as the Spanish peasant; you can
in truth be a real citizen of the world, en-
joying experiences rarely granted to men.

A Splendid Education
The Life of an Officer

You will find that travel affords a splendid
education. In your travels about the world
you will learn much. You will meet the
world’s greatest variety of peoples. On board
ship you will come into contact with the
wealthy traveling public and the prosperous,
active business class. In port you will be
free to roam around and to explore all the
interesting points both in the seaport towns
and the surrounding country.

You travel in real style. On board ship
you enjoy all the privileges of an officer.
Your work is most fascinating. Messages to
all corners of the world pass through your
fingers. You occupy a position of great re-
sponsibility, a pesition which gives you a
fine chance to make valuable connections in
case you ever want to give up the sea and
settle down and when you do settle down,
you settle down with cash in the bank because
you can save all your salary.

www americanradiohistorv com
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men on land and sea.
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dio Operator
Earn Big Money
See the World
Without Fxpense

Learn at home in spare time
with a few months pleasant

study to fill a REAL position

in the world’s fastest growing

Thousands of big

pay jobs waiting for trained

Read

what one big newspaper says
about this crying demand for
licensed radio operators.

Radio operators are in big demand on land
as well as sea. In case you want to give
up the sea, you have a wonderful opportu-
nity of stepping into a splendid land posi-
tion—operator at a land or broadcasting sta-
tion or any one of hundreds of the more im-
portant big paying positions in radio. The
splendid training you receive in qualifying
as an operator will bring big money to you
no matter where you decide to settle. Our
course qualifies for all kinds of radio work.

Send for Radio BOOK

Learn more about this world’s fastest
growing industry. Send for new illustrated
booklet “Rich Rewards in Radio,” which de-
scribes in detail the glorious opportunities in
this field. Radio calls you from land and
sea, and offers you more money than you
could possibly earn in other fields.

Write now for this interesting booklet
which tells you how you can become an op-
erator or qualify for any other of the bet-
ter positions in radio. It will be sent to you
without cost. Mail coupon for it NOW.

National Radio Institute
Dept. 13-JA Washington, D, C.

I NATIONAL RADIO INSTITUTE
Dept. 13-JA, Washington, D. C.

Please send me your catalog “Rich Rewards
in Radio” describing your Home Study Course
which will qualify me to become a Licensed
Radio Expert and your special short time of-
fer.

40460800008 0000000800000000 000 nr"

Name ...

Address «.vcoececsosssssaces AZE senssccass

City .
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N & K Phones, Model
D, 4000 ohms, repro-
duce more clearly be-
cause of their watch-
like accuracy of con-
struction, and the
increased diaphragm
area. The slightly larger
ear caps and the sani-
tary leather covered
head bands make them
the most comfortable

head set, Price $8.50.
curately machine

. Built like a watch

sure proper seat- HE scientific design and painstaking workmanship of

ing of diaphragm. . g
European watches have earned a worldwide reputation.

These identical qualities are what have given N & K Phones

their remarkable reputation.

As in fine watches, the design is absolutely scientific, the workmanship
the highest type of delicate hand-craftsmanship. The magnets are made of
a special magnetic metal of a quality that insures uniformity and long life.
The ohmage (4000 ohms total D. C. resistance) has been proved by tests to
be the most efficient for all general purposes. The diaphragms are pecu-
liarly and unusually sensitive and have a greater area. The spacing be-
tween the diaphragms and the magnet poles is scientifically correct.

Clear, mellow Tone

Ear caps ac-

Extremely sensi-
tive diaphragm,
2Y% in. diameter.

<
< >
Thin, calibrated The results of this scientific de.sxgn and painstaking workmanship are evident
metal washer from the first moment you listén to broadcast music through N (& K Phones.

maintains accu-
rate spacing be-
tween magnet
and diaphragm.

The entire reproduction is clearer, mellower, more natural. Every note,
highest to lowest, of voice or musical instrument is heard distinctly. Com-
/4 pare them with any other phones you know of and you'll prefer N (& K-
Sold on a money-back guarantee.

“THE PHONES THE FANS ARE ALL TALKING ABOUT"”
is a folder describing N & K Phones in detail. Write for it.
[-11-]

Dealers: N & K Head Sets mean easy sales, excellent profit. Use them to demon-
strate your radio sets, especially the small ones. They'll sell the set for you every time.
Show your customers the sanitary leather-covered head bands—so easily cleaned.
And take advantage of the important fact that there are no come-backs on N(& K Head
Sets, Asan N K dealer said after handling them for a year: “I have yet to see one
pair come back for repairs.” We guarantee it fully and carry a complete stock of spare
parts. If your jobber is not yet supplied with N-& K Head Sets, write us.

Magnets of special &
magnetic metal
wound to 4000

SHmEYesistance: TH. GOLDSCHMIDT CORP., Dept. R9 15 William St., NEW YORK

OO 00000 0
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No. 3

A Sensational Radio [hvention

By HUGO GERNSBACK

rule the latest radio sensation proves to be an adapta-

tion of something that existed before, worked into a

novel form. When we, therefore, speak of a sensa-
tional radio invention we are aware of the fact that we
are using a pretty strong term. Nevertheless, we mean just
that. We refer this month to the epoch-making invention
of Mr. O. V. Lossev of the Government Radio Electrical
Laboratory of Russia.

Stated in a few words, the invention encompasses an oscil-
lating crystal. A special form of crystal in a special arrange-
ment is now made to oscillate just exactly as does a vacuum
tube. It is now not only possible by means of this invention
to receive radio impulses, but to generate and transmit radio
waves as well, all by means of the little ubiquitous crystal.
In other words, THE CRYSTAL NOW ACTUALLY
REPLACES THE VACUUM TUBE. That this is a revo-
lutionary radio invention need be emphasized no further.

Dr. Pickard, in this country, we believe, was the first to
produce a crystal circuit that actually oscillated. Rapio NEws
in December, 1923, published an account of this exploit. Mr.
Pickard, however, was never able, to the best of our knowl-
edge, to obtain worthwhile results from his arrangement.
Mr. Lossev, on the other hand, has gone quite deeply into the
problem and has solved all the difficulties that lay in his path,
in a very brilliant manner.

Two of the greatest German authorities, Count Arco and
Dr. Meisner, recently visited Mr. Lossev’s laboratory. They
not only marveled at Mr. Lossev’s invention, which is as
novel as it is simple, but they were also greatly astonished
at the youth and talent of the inventor.

From what has been said it will be understood now that
the oscillating crystal which Rapio NEws has termed the
Crystodyne Principle can be used in exactly the same man-
ner as any existing vacuum tube. We can not only detect
with the crystal, but we can also amplify with it. We may
use any number of them in various circuits in order to bring
in great distance or to obtain greater power, the same as we
do now with the multiple tube sets. In a short time we may
speak of three or six crystal sets, the same as we speak now of
a three or six tube set.

Just as we can transmit radio impulses by means of continu-
ous waves using the vacuum tube, we can now also transmit
with the Crystodyne, and, as a matter of fact, a number of
students in Russia have actually sent messages with such sets
over distances of ‘more than three-quarters of a mile during
the past few months.

As a side-light of all this, it should be noted that the
Editor has always featured the crystal wherever it was pos-
sible. He knew that sooner or later just this thing would
come about. His many past editorials on the crystal bear
witness to this. The oscillating crystal also explains now
how some radio experimenters have been able to obtain such
remarkable long distance records with crystal outfits. Tt

REAL radio inventions are very scarce these days. Asa

would seem that wherever these records were made, the crystal
actually oscillated in one way or another without the user
being aware of it.

A curious fact about the new Crystodyne Principle is that
it operates exactly as an arc transmitter. While at present
only the crystal zincite in connection with a steel point gives
the real results, there is no question but that other combina-
tions will be found that will work even better. The thou-
sands of friends of the crystal, when they get busy, will in
time no doubt, find the correct measures to produce oscilla-
tions from other combinations.

That the radio industry is due for an entire revolution
through this invention there seems to be no question. But like
other revolutionary inventions, the revolution, as a rule, does
not come over night. It will take many years for the Crysto-
dyne Principle to be adopted in our radio sets. Three to five
years may be necessary before that is brought about.

Right here we must sound a note of caution. It must be
understood that, for the present, the invention is practically
confined to the laboratory and the up-to-date experimenter.
It has not become perfected sufficiently to enter into the com-
mercial stage. This lies in the future. As wonderful as the
invention is, it still has all the troubles and weaknesses of the
crystal. There is the usual cat-whisker contact and the usual
elusive sensitive spot. Once the contact is adjusted the
Crystodyne works well, but a knock or jar may put the circuit
out of commission.

If you had a Super-Heterodyne using the Crystodyne Prin-
ciple incorporating from six to eight crystals, the job of keep-
ing all of them in operation would be a rather difficult one.
Of course, vacuum tubes have not this weakness, although
they have others. But for surety of operation the vacuum
tube today is supreme. It may take many years for the oscil-
lating crystal to be perfected in such a manner that it will
supercede the vacuum tube, but we predict that such a time
will come.

Future improvements of the Crystodyne will probably be
along the following lines: perhaps in some form of a synthetic
crystal or perhaps some crystal arrangement in a vacuum that
is just as fixed as is the present day vacuum tube. There will
then of course be no necessity for cat-whiskers and adjusting
means.

The future Crystodyne receiving set will therefore be
rather small, there being no “A” battery required, all the
“B” battery voltage being taken from small flashlight batteries
which fit right into the set. Such an outfit would require a
good deal less room than the present day outfits.

In the meanwhile, the Seventh Heaven has been opened up
to all dyed-in-the-wool radio experimenters. Rapro NEws
hereby makes it its business to bring to its readers, from month
to month, all the new developments of the Crystodyne Prin-
ciple
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) KDKA’s Powerful Short Wave

Station

The Station with a Uertical Antenna of Copper Tubihg

Very little has been told of the wonderful work that the Westinghouse

engineers have accomplished on the short wave transmission.

thing of the work they have done manifests itself between the lines
of this description.

Sone-
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The new Westinghouse experimental building in which is located KDX A’s short wave transm
sisting of about 50 feet of copper tubing, is seen at the right.

HOROUGHLY aware that short-
wave or high frequency wave broad-
casting will bring forth the greatest
future development in radio broadcast-
ing, the Westinghouse Electric &
Manufacturing Co. has completedand has been
operating for some time past a new specially
designed radio experimental building, erected
at a cost of several hundred thousand dollars.

The new building is a one-story concrete
and brick structure located on the Greens-
burg pike, about a mile east of the Westing-
house company’s FEast Pittshurgh works.
The site chosen is within a few feet of
being the highest spot in Alleghenv county,
and is one of the level spots available on
the hills which dot the locality.

The new site of the short wave station
of KDKA is in direct contrast to its former
location where, despite some known draw-
backs, transmitting with Hastings, Neb., and
England was carried on nightly. When first
mstalled, the short wave transmitter was
located on the top of a nine-story building
directly in the heart of the East Pittsburgh
works.  Steel buildings known to have a
decided absorbing effect on radio waves,
completely surrounded the set and, in addi-
tion, it was located in a valleyv with hills
on three sides. As a matter of fact, the
main transmitter of KDKA is still located
in the same place and it is a matter of radio
history that all of KDXA’s transmitting
achievements have been accomplished from
this set. However, there is a probability
that the 326 meter transmitter will be moved
to the very desirable new location.

The new radio experimental building has
been so designed that all apparatus con-
tained within it is located symmetrically with
respect to all other apparatus.

The basement is divided into several rooms.
The main basement chamber coitains the

high-power transformer plant, motor gener-
ator sets, filters, chokes and other apparatus.
One of the rooms contains a transformer
station of the Duquesne Light Co. The re-
mainder of the basement is occupied by the
battery room, furnace room and storage
space. Power is brought into the basement
through underground ducts from two separ-
ate sources, both of which are 4,000 volts,
three phase, 60 cycles. This current supply

o g

The power
room, showing
the large
transform-
ers and con-
junctive appa-
ratus that sup-
ply the power

to the trans-
mitter. The
available
power supply

is in the vicin-
ity of 250 kilo-
watts.

QUL UL ) T LI TY
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itting station.

The unique vertical antenna, coa-

may be stepped up or down as required.
The available power supply is in the neigh-
borhood of 250 kilowatts, which can be -
creased, however, should it be necessary.

With this basement arrangement all bulky
apparatus is located out of the transmitting
room and is never in sight.

The main apparatus room on the first
floor of the building in which are located
the oscillator, modulator and rectifier panels



www.americanradiohistory.com

Radio News for September, 1924

is large and spacious and having windows
on all four sides is well lighted by day.

The rectifier whichh furnishes high volt-
age to the plates of the water cooled tubes
is mounted in a specially designed irame so
that every part of the apparatus is acces-
sible. Replacement and observations can be
conveniently made because every part of the
unit is in full view of the observer. The
rectifier has a capacity which can be pushed
to 150 kilowatts, if it is necessary, and is
the result of the several vears’ experiment-
ing and pioneering of the Westinghouse
company in short-wave broadcasting. The
rectifier is of the three-phase type, having a
tube on each side of the line of six water-
cooled rectifier tubes. In front of cach tube
is a helix of rubber tubing to permit the
use of city water to cool the tubes. On the
front of the panel is a row of knife switches
used to regulate the voltage of the trans-
formers, thus governing the output of the
rectifier.

The oscillator panel is of the same general
construction as the rectifier panel and males
use of Westinghouse high-power, water-
cooled, copper-anode transmitting tubes.
They are not ordinarily subjected to maxi-
mum capacity, but are usually paralleled.
Thus each tube is subjected to about half of
its rated capacity and an unusually long life in
tubes results. Another reason for parallel-
ing tubes is that operating on the high fre-
quency waves causes unusual stresses and
strains to develop, not euncountered in the
ordinary broadcast wave-lengths and some
safety factor is desirable. Immediately be-
hind the tubes is the tuning inductance. In
the front of the panel are located the various
indicating meters. As in the case of the
rectifier, every part of the oscillator panel
can be observed and replacements made
without difficulty. The modulator panel,
using the same general type of tubes, has a

KDXKA'’s short wave transmitting apparatus.
rectifier panels.

switching arrangement whereby the number
of tubes uséd and the amount of power
used can be regulated. Indicating meters are
mounted on the front of the panel and there
is also a modulation, meter which shows how
strongly the energy generated by the oscil-
lator is being modulated.

Adjoining the main room and extending
a few feet into it is the control room. The
front and extended sides of the room have
glass windows so that every part of the ap-
paratus room may be constantly seen by
the operator. This room is equipped with
amplifying apparatus consisting of two units,
one using five-watt tubes, and the other using
50-watt tubes. The start and stop control
switches, line terminals, amplifying connec-

This room contains the oscillator, modulator and
Note the elaborate insulation to the rear of the panel in the left of the photo.

tions, etc., all are located in this room. Thus
the engineer at his desk can control every-
thing in the station. He also can listen in
and hear the signals, thus judging them for
quality.

Other rooms on the floor include the main
office, sleeping room and shop.

One of the most distinctive marks of the
station is ‘the extremely unique short-wave
antenna, a special type perfected by Frank
Conrad, assistant chief eugineer of the
Westinghouse company, and the man who
made most of the present records possible
through short wave development, The an-
tenna is a copper tube erected vertically with
respect to the ground and supported from a

(Continued on page 422)

The Sensitive Short Wave Receiving Apparatus at WBZ

AY in and day out, twice daily, West-
Dinghouse station, WBZ, is tuned out at a

point “in the same lot,” almost directly
underneath the antenna towers. This is the
stunt which Westinghouse operators per-
form successfully every day in the week in
connection with the relaying of the govern-
mental time signals from the Arlington,

out by means of a special receiving equip-
ment located in a small radio shack in an
out-of-the-way position on the Westing-
house grounds at East Springfield, not
more than 1,000 feet from the building on
which the antenna towers are built.

The radio shack is an interesting story
in itself. It is but a small wooden affair,

Virginia, radio station. WBZ is tuned not more than eight feet high. It is located
& B N" r
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WB2Z Radio Shack, showing the Arlington Time Signal Receiver, special copper-lined trunk,
wave traps, antenna leads, loud speaker, telephone connections to station and work bench.

www americanradiohistorv com

out on the easterly side of the Westing.
house yard, removed from any of the other
buildings. Inside the shack is the special
receiving equipment and apparatus used in
rebroadcasting the short wave pickups fron
KDKA at Pittshurgh.

The time signals, so important to the
farmers, are received from Arlington in this
shack and sent to the broadcast station on
the roof of the A building 1,000 feet away
by means of a lead-covered cable. This
operation is performed twice daily, once at
11:55 a. m. and again at 9:55 p. m., East-
ern Standard Time.

The special receiving apparatus shows up
well in the accompanying photograph. The
trunk contains the receiving apparatus, the
amplifiers, and all the batteries. Everything
in the trunk is shielded so there are no leads
outside to pick up the energy from the sta-
tion. The trunk is copper-lined to shield it
from any station interference. It is also
grounded to prevent any pickup from the
station antenna.

Beside the trunk are to be seen the two
wave-traps which tune out WBZ while the
Arlington signals are being picked up.
The traps are highly efficient, low-loss traps.
Two of these must be used because the sig-
nal sent out by Westinghouse, WBZ, is so
tremendous that one must absorb the loss of
the other. All of the equipment in the
shack has heen so installed that not the
slightest interference from the station itself
is experienced. If the receiver were not
shielded, as described above, it would act as
antenna and get a pick-up from the station.

Further assurance against station inter-
ference is the reason for placing the shack
out in the vard. The antenna for the Ar-
lington receiver is 50 feet long and 20 feet

(Continued on page 422)
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The Crystodyne Principle

Top view of the experimental panel. built in the Radio News Laboratories, to produce oscillations with a crystal detecto-.

4

(9

In the picture the

numbers refer to the following parts: No. 1, variometer: 2, variable condenser; 3, honeycomb coil; 4, .005 mfd. condenser; 5, choke coils;

6, potentiometer; 7, switch; 8, resistance; 9, zincite steel crystal detector; 10, phone clips; 11, battery

i

EVERAL experimenters

have observed that some

contacts, such as crystal
and metal or crystal and car-
bon generally employed as de-
tectors may produce undamped
oscillations of any frequency,
exactly as the vacuum tube os-
cillator. The same contact
may also be utilized as an am-
plifier.  Oscillating crystals
are not new since they were
investigated as far back as
1906 by well known engineers,
but it was not until lately
that a Russian engineer, Mr.
O. V. Lossev, succeeded in
finding some inuteresting uses
for oscillating crystals. The
construction of the apparatus

R

clips.

a broken incandescent lamp,

L %‘28
K
?—bo

the carbon bheing a piece of the
filament; an ordinary piece of
steel wire is also suitable.

The zincite crystals may be
selected but it has been proved
by experiment that even a
poor crystal is made much bet-
ter if it is fused in an arg,
and scraped to remove the out-
side black layer which is not a
good conductor. One may
also break the crystal and use
the inside surface. It is neces-
sary to fuse the crystal in
binoxide or peroxide of man-
ganese.

To find the best conditions
in which to use the crvstal, one
may trace its characteristic

[?;Z

by means of which oscillations
may be produced with crystal
as a generator seems quite
simple and should be of great
interest to our readers.
Among the numerous con-
tacts studied are pyrite carbon,
chalcopyrite-zine, galena-carbon, or zincite-
carbon:  The zincite-carbon and zincite-
steel contacts seem to he the best producers
of strong oscillations. The construction of

i
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printed in this article, are published

“Radip Revue” of Paris.
made with the inventor, Mr. O. V. Lossev,
information on the Crastodyne principle.

vt T

TR T T ey

Diagram of the oscillating crystal circuit.

s

HE diagrams, as well as a good deal of the information

Arrangements have also been

t
similar to that of an arc transmitter.

the contact is similar to an ordinary crystal
detector in whiclh a springy piece of wire
rests on a crystal. One may use as the
cat-whisker, a piece of carbon taken from

st e IR

in conjunction with

to furnish additional -

poone

AT R ————— S S . -
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As may be seen, the hook-up is

HE term “Cruystodyne” has been trade-marked by Rabpio

News in the United States as well as in Europe.

facturers and the trade are cautioned not to use it on
any merchandise without the consent of Rapio NEws.

curves showing that when sub-
mitted to a certain voltage the
contact acts as a negative re-
sistance. This negative resist-
ance explains why the crystal
may be used to produce oscil-
lations. These curves are gen-
erally similar to that of an arc or a dynatron
tube. However, it is simpler to try the con-
tact as in an ordinary detector until it func-
tions as an audio frequency oscillator. fur-

B T w i tren

Manu-
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nishing a musical note which is heard directly
in the phones. Once the crystal oscillates at
audio frequency, it is easy to replace the
. audio frequency circuit by one of radio fre-
quency so as to have the contact functioning
in the ordinary heterodyne manner,

BATTERY FURNISHES POWER

Fig. 1 shows the counection of a cir-
cuit which is made to oscillate by the
energy produced from a crystal connect-
ed to a battery. The battery may be
composed of dry cells such as a “B” bat-
tery, provided its inside resistance is not
too great. The voltage to apply on the
contact is generally between 5 and 30
volts, depending upon the quality of the
crystal. In the circuit of Fig. 1, the con-
stants are as follows: R is a rheostat
of about 3,000 ohms resistance with vari-
able contact. L2C2 is the audio fre-
quency oscillating circuit while L1C1 is
the radio frequency circuit. By means of
a switch K, either of these may be con-
nected to the crystal. L2 may be a
1-henry inductance; C2, a 2-mfd. conden-
ser; Cl, a .01-mfd. condenser; and Ll
a S-millihenry variable inductance. It
is preferable to use phones of about 300
ohms resistance in this circuit. By con-
necting the circuit L2C2, and by varying
the tension of the battery and the value
of the resistance R, audio frequency os-
cillations are produced in the circuit. In
order to start the radio frequency oscil-
lations in the circuit L1Cl, it is neces-
sary to have an extra switch-point not
connected to the circuit between the
two extreme omnes. It is also necessary
to have the high frequency resistance of
the circuit L1Cl1 lower than that of
L2C2; it is further necessary that the
ratio of the co-efficients of self-induct-
ance in the two circuits be equal to the
ratio of their respective -capacities. It
is possible to keep the proper value of
inductance and capacity at all times by
using a variometer for the inductance
L1, and by mounting on the same shaft
the variable condenser Cl so that both
are turned at the same time. making the
ratio between L1 and C1 about constant
for any setting.

With the circuit of Fig. 2, it has been
found possible to produce oscillations of
very high frequency, the shortest wave-
length obtained being 25 meters. The
resistance R has a value of 2,300 ohms.
The coil L1 is 2% inches in diameter
and is composed of seven turns of No.
12 copper wire. The variable condenser
C1 has a value of .0003 mfd. and L3 and
L4 are choke coils used to prevent the
high frequency oscillations flowing
through the battery circuit. To meas-
ure the wave-length, a special wave-meter
was used, composed of a coil L2 which
is 214 inches in diameter and consists of
a single turn of No. 12 copper wire
shunted by a variable air condenser C2 of
.006 mfd. capacity. A galena crystal de-
tector is connected in series with a
micro-ammeter, with a scale of zero to
100, allowing the operator to find the
resonance point.

However, the production of short
wave-lengths even with this arrange-
ment is rather difficult although oscil-
lations of lower frequency may readily
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The amount of cnergy produced by the oscil-
lating crystal may be measured with a micro-
ammeter connected as shown in this diagram.

be produced with the same circuit. We
shall show in another article how the
zincite crystal oscillator may be used for
the reception of code signals and radio
telephony, and how the same crystal may
be utilized as an amplifier and detector.

e

‘ N ’ E are happy to present to
our readers this month an
epoch-making radio inven-

tion that will be of the very great-
est importance within the next few
years. The young Russian inven-
tor, Mr. O. V. Lossev has given
this invention to the world, he hav-
ing taken out no patents on it.

It is now possible to do anything
and everything with a crystal that
can be done with a vacuum tube.
The crystal now not only detects
but oscillates and can, therefore,
be used for amplifying purposes in
both radio and audio frequency cir-
cuits. It has already been used to
transmit C.W.,

The oscillating crystal opens up
an entirely new avenue to the radio
experimenter. We will describe
from month to month new circuits
and new improvements as they are
being developed. Our readers are
invited to submit their articles on
the new Crystodyne principle.

While we do not look forward
to having the crystal displace the
vacuum tube, nevertheless it will
become a very powerful competitor
of the tube. We predict great
things for the new invention.

—Editor.

GALENA WEAK OSCILLATOR

Some crystals, such as galena, do not
produce strong oscillations, although
they may sometimes oscillate sufficiently
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Another view of the os-

cillating crystal set. The

fiumbers designate the

same parts shown in the
top view.
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even without any battery in the circuit
to prod_uce a beat note when continuous
wave signals or a carrier wave are re-
ceived. This phenomenon, which has
been observed several times, explains
why some amateurs using only a crystal
detector, are sometimes able to receive
continuous waves without an outside os-
cillator. It also explains how it is some-
times possible to pick up very distant
broadcast stations on a crystal set in-
§ta11ed in such a location that no radiat-
ing receivers or re-radiating structures
reinforce the signal. Fig. 3 shows a
practical circuit for the reception of
short wave C.W. signals with an oscil-
lating crystal similar to the one described
above. The crystal may be made to os-
cillate first by the method explained
previously; that is, by listening in the
phones when it oscillates at audio fre-
quency, then by means of switches the
circuit of Fig. 3 may be connected to
the crystal. It should be noted that
the potentiomcter acts as a vernier when
adjusted, because the natural period of
the crystal depends upon the bend of
the negative part of the characteristic
curve; that is, the wave-length decreases
if the negative resistance increases. For
short wave-length, it is recommended to
use a fixed condenser of .003 or .004 mid.
across the detector. This arrangement
was used by Fuller who connected fixed
condensers across his arcs to improve
the efficiency and stability of the circuit.

It is possible to obtain regeneration
with this system by adjusting the poten-

(Continued on page 431)
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A practical receiving circuit for the reception
of continuous waves with a crystal detectore
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A Remarkable New Loud Speaker

By NICHOLAS LANGER

Left: Figs. 3 and 4. A sensitive
microphone using the same principle
employed in the loud speaker de-
scribed in this article. A is the
metal foil diaphragm and E-E the
electromagnets. The photo to the
right is that of the completely as-
sembled loud speaker., E shows the
electromagnets and H the horn.

asassatgonn s "

EFICIENCIES of existing loud speak-
D ers have been given consideration a

great many times. They could be sum-
marized under two principal headings, low
efficiency and distortion.

Almost all modern loud speakers produce
sounds by means of a diaphragm which in
general use can be influenced in a number
of different ways, i. e, by a varying mag-
netic field, by electrostatic attraction of
semi-conductors  (Johnsen-Rahbeck  loud
speaker), etc. The electric current flowing
into the loud speaker has a two-fold task
to perform. First, to overcome the inertia

WY
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Fig. 1. The current from the amplifier passes

through the aluminum foil diaphragm A in-

stead of through the electromagnets, as in the
usual case.

of the diaphragm; and second, to move a
certain mass of air. The first of these
has no value whatever for the purpose of
sound-producing and represents a waste of
energy. The energy of normal speech is
about 125 ergs per second (.0125 milli-
watts in electric units) and the energy nec-
essary for an average loud speaker to pro-
duce normal volumes, about two milliwatts.
We see the efficiency of known loud speak-
ers is below one per cent, which is very
poor. This is caused chiefly by the great
amount of energy wasted in moving the dia-
phragm.

Prof. Schottky, inventor of the three-grid
(four element) tube, recently conducted a
series of interesting experiments in order
to find data for the most favorable dia-
phragm. These experiments and theoretical
studies proved that for obtaining maximum
efficiency the mass of the diaphragm must
not exceed that of the air moved by it.
Less mass would be a decided advantage.
This condition could be realized only by
employing an extremely thin and light metal
foil for making the vibrating member.
Preferably the foil should be beaten from a
metal of smaller specific weight than iron,
i e, alummum. Aluminum being diamag-
netic and, therefore, not attracted by a mag-
net, it is necessary to reverse the method used
today by leading the audio frequency cur-
rents through the diaphragm which must be
placed in a strong magnetic field.

e
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Fig. 2. Two photo-
graphic views of the
pole pieces and the
diaphragm (A) of
the new loud speak-
er., The flanges on
the pole pieces fit
into the electromag-
nets.

AR L R

Distortion of sounds reproduced by a loud
speaker has, similarly, its principal source in
the diaphragm. It is a well-known fact that
diaphragms have a frequency of their own,
which means that certain sounds which are
near to this resonant frequency or to its
harmonics are reproduced too strongly, while
others are suppressed entirelv or in part.
As speech and music are composed of a very
wide band of f{frequencies, and since the
natural frequency and harmonics of the dia-
phragm are numerous, many notes in audible
range will be left out.

Also, the timbre of music is determined
by overtones which oftentimes have a fre-
quency of upwards of 10,000 oscillations per
second. A loud speaker with a conventional
diaphiragm will drop these vibrations almost
entirely with a resulting hollowness in the
music which in exaggerated cases will make
it impossible to distinguish one instrument
from another. This deficiency is the result
of the extreme stiffness of the present-day
diaphragm. It was found by employing a
very thin metal foil as a diaphragm, that
this distortion was nearly eliminated because
an aperiodic condition is much easier to
obtain in this case of the foil vibrating
member.

The first loud speaker constructed on the
above lines is that of the Siemens and
Halske Co., developed by Messrs. Wagner
and Luschen. A very light and thin bit of
aluminum foil waved after the fashion
shown at A was stretched between-the poles
of a powerful electro-magnet NS (Fig. 1),

(Continued on page 406)
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. Radio Pictorial 'y

‘Radio history was made recently when the S.S. Leviathan
‘put- out from her New York dock for regular trans-
Atlantic voyage and broadcast a dinner being held in her-
dining salon, Above, several of her guests at the dinner,
including Captain Hartly and T. L. Rossbottom, General
Manager of the U, S. Lines, are seen speaking before the
‘microphone, At the left is seen the radio operating rogm
of the Giant of the Seas. The voices and music from
the dining-room were merely carried over conductors to
spitable amplifiers in the radio cabin, where the voice
currents were fed ‘into the regular transmitting set.

© Kadd & Herbert.

Radio promises to be a force for good
citizenship, according to directors of
the Knights of Columbus workroom es-
tablished in one of the most congested
districts in New York City. Through
the installation of a few simple tools and
the provision of a pleasant shop, hun-
dreds of boys—youngsters—who would
otherwise be prowling about the streets
in 2 more or less unhkealthy atmosphere
are given both a valuable knowledge and
pleasurable pastime. Instructor Robert
8. Cousins is shown standing with a
group of the boys. Aside from teathing
them the necessary-handicraft of build-
ing radio ‘sets, he explains the underiy-
ing principles so that they understand
the operation of their sets. ©  Foto
Topics, Inc.

Nary an invention but has its
movie play. Comes now the-
Famous Players together with
one Agnes Ayres with a marvel-
ous new picture in which- there*
are all sorts of heavy scientific®
gestures, huge coils, a lot of
radio dials, and a couple of cast--
off ammeters, all of which, shak-
en well and poured out with the
proper ical a ipani t
make one. Hot Dawg thriller!
See¢ photo _left  Tor- winsome
young lady and Fearful Death
Ray Machine. © K. & H.

£)
)
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Right: The enginecering staff
of the General Electric Com-
pany has developed this new
type of loud speaker which is
destined to replace all former
types in cases where great
volume is requisite. A num-
ber of different .sizes are
shown, but in basic principle
they are all the same, The
loud speaker consists princi-
pally of two large helical
coils of wire between which
is placed an aluminum dia-
phragm of like size. This dia-
phragm is actuated by the
sttong current passing
through the coils. It is an
application of magnetic in-
duction. It is said that per:
fect reproduction is secured.

Radio News for September, 1924

Above: The largest wire-
less masts in the world are
being erected at Rugby,
England; they will support
the huge aerial of a ‘high
powered radio telephone
station to enable the link-
ing, by vecice, of London
and New York. Each mast
weighs 140 tons and is 820
feet high: Elevators will
run up the centers to -allow
working men to make re-
pairs above at any time.
Sixteen are to be erected.
The photo shows the great
insulating block and pivot
at the base of one of the
masts. © International
Newsreel.

www americanradiohistorv com

Below: The new Hunts Point Hospital has taken the initiative
of bringing forth the benefit of radio to the sick withih its
care, and after considerable experiment, the installation of
radio has been made a permanent feature. The radio station

ig located in a separate room on the roof, and cables lead
from there to every ward and bed in the hospital.

Patients plug ear phones into the wall sockets
when they want to listen in to concerts.
© Kadel & Herbert.

Left: This apparatus is
used to sct hands of a clock
by a radio relay, worked in
conjunction with a series of
retardation relays, so that
dots sent during the radio
time transmission do not
operate the clock setting
mechanism, but the dash at
12 (noon) or 16 P. M. will
perform the operation. The
adaption of the clock to
radio control was done by
F. W. Dunmore, physicjst’
of the U. S§. Bureau of
Standards, Washington, D.
C., who devised the retar-
dation relays. © P & A
Phdtos.
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Right: Station 2CMG is one of the best known
among the New York Hams, probably because it
handles a great deal of business. Owned and
operated by the Hudson River Yacht Club, it keeps
in constant touch with the craft belonging to
-members of the institution, The photo at the
right, which givés a complete view of the very
adequate transmitting and receiving apparatus,
shows several members of the club listening %o
preliminary reports of speed tests while preparing
plans for the surn.mer'sI regatta. © Foto Topics,
ne.

If you have the instincts of the “Compleat Angler”. and at
the same time are burdened with a Cromwellian conscience,
which makes it practically impossible for you to practice
your favorite sport on the holy day of rest, why not take
the diplomat’s course and effect a compromise? All of which
is to say, if you want to go fishing and are afraid of being
caught red-handed by your beloved minister, -take along a
portable radio set and tume in a good, healthful soul-stirmng
Wermion while watching the float on your line. Thiswise the

girl, at the left, solves her problem. © Foto Topics, Inc.

Right: One of radio’s bug-bears is loud
speaker reproduction. It seems almost
impossible, at times, to make a piano 3
sound like a piano if any great volume e
is desired. However, Paul De Kildu- S
chevsky, a New York inventor, scems d
to have at least made an approach to
the solution of the problem. Judging
by the crowds that gathered bencath the
office building atop which he placed his
new loud speaker attached to a receiv-
ing set, he gained a fair amount of
successful natural reproduction. There
were no details regarding the invention
given out. © Kadel & Herbert.

Hark ye fans who would ge
a'radioing during vacation, A
Brooklyn fan simply takes
another suit case along and
gets the best there is on the
air, no matter where he bap-
pens to be taking his annual
rest. At the extreme left is
shown the business end of
his extremely compact port-
able set built in a small suit
case. At the immediate left
is seen the operating panel
presented by the apparatus
‘when ready Yor operation.
© Gilliams Service, N. Y.
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Radio Novelties

We have had brozdcasting on the top of skyscrapers. irom
underground antenna. from trans-Atlantic liners and now
d we have broadcasting from an airplane. Lieut. B. W, Wright
F of the “Broadcaster,” and Lieut. John Bruner, professional
. Qxlc_»t, in the photograph to the left, are shown making pre-
liminary tests before their broadcasting flight over Washing.
ton. D. C. Their voices were rebroadcast by one of the
Washington land staticns. With the aid of powerful search-
lights the fliers spotted important sections of the country and
described the scene as viewed from the air. © International
News Reel.

“Not like the old days,” say old Salts, with many a
stormy journey around the Horn to their credit. as
they sit in ‘Snug Harber, New York City, listening
to alf the latest news and music coming in over the
loud speaker, while it rains and blows a gale outside,
There was no radio abgard their ships in days when
they sent all hands forward to reef the topgallants
or to drop an extra anchor to starboard. They are
making up for everything mow, for all these old sea
captains are radio fans., © Kadel and Herbert.
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Radio plays an extremely important part in all branches of the
Navy. In fact the Navy must depend almost entirely on radio
fo- its communication. So it is easily unde-stood why even in the
Junior Naval Reserve every man above the rank of petty officer
must know his radio. ‘At the left are. some of the members of
this branch of Ame-ica’s first fine of defense gaining a little
cogde practice in their picturesque encampment at Fort ash.
ington, 8. I. © Kadel and Herbert.

Robert ‘Fraser, well known movie star, is an enthusiastic radio
fan. ‘He has equipped a corner of his garage with the necessary
tools and- has built a great many sets in this workshop. He is
‘" seen.here putting the last touch to a Super-Heterodyne.
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Radio and the Democraﬁc
National Convention
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T HE far reaching effect radio is going to have on our national politics was
recently attested to at the National Democratic Convention held in Madison
Square Garden, New York. Millions of people throughout the country, who
have never before known the actual workings of the body which nominates the
chief executive of their country, were given an extensive peep behind the curtain
of national politics. At the left may be seen engineers installing loud speakers
which were used to supplement soundirig boards in carrying the voice of the
speakers to the 10,000 delegates. © Fotograms, N. Y.
Above iz Cardinal Hayes opening the Convertion with an Invocation. Note
the microphones. © Fotograms, N. Y.
Below+- J. W. Davis, Democratic nominee for President, is pictured as he
listened to his own nomination by radio, © Kadel and Herbert.
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Radio [nhvades

Billie Dove, of course,

3 S—
like the femainder of HEN _movies accept the scientist’s w‘ork
the 1movie quicens, ¢he philosopher’s decision is that the scien-
;akes a good part of tist’s -work 'has at last gained a public.
er entertain- g H i N H :
therte it s, U W,hxc}x is to say, if the movies tgke an idea, or a
does not. need to-don machine, or an apparatus, same is known and ac-
the evening things to cepted by the general public as a part of their
enjoy a radio concert, daily lives. Ergo, radio is one great American in-

e2sabBillic stitution because there is not a  week passes that

some enterprising producer does not find a way
to work radio into the movies. What {s even
stronger evidence.  Watch closely, the next time
you view one -of the more pretentious reels and
note the radio set found sitting on a console table
or in the master’s den, simply a part of the pic-
ture’s property or setting like the window drapes
and the kitchen sink. It is the duty of the pro-
ducer and art director to make his audience place
themselves into the role of the hero, if the audi-
ence twists dials at home they must twist dials at
the movies if they are to enjoy themselves to the
utmost. . Jf the hero tunes in WKYZ—and what
member of the audience hasn't—the audience will
like the picture.

N\
LV | :
‘Universal directors use radio to keep the cast

quiet while the technical manager completes the
arrangement of props and lights.

S
=

b

¢éw Cody does a hit of broad-
casting at a Pacjfic Coast sta-
tion. Three mail rhen Succumbed
the ‘following day under the
oad of letters to. the station,

s
3 4 ¥
~Many’s the bank president who failed to find the royal i

— 4
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—

Joad to tuning. The Thousand Dollar movie star is no .“. Ap‘::ﬁg;mc::ﬁ.';c:: ar::‘lnth:h: d::n‘::

“better than an East Side school boy before the great v/ ’. from Europe. Now she seems to have

~God Radio. Above: Walter Heirs takes 2 lesson in ‘, learned the value of another of our in.
tuning, t

stitutions. Radio is her playmate.
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the Movie Studios

N these two pages is the definite proof .that
O radio is as much a part of our lives as bath
: tubs, chewing gum, *no parking” signs and
crowded subways. The movies—which reflect our
real national character much more closely than
even the daily papers—we repeat, have taken up
radio. Half a dozen of the most prominent of the
silver sheet luminaries are shown in the accom-
panying photographs to be on intimate terms with
the science that gives something for nothing and
gets away with it. . . . We, of course, speak of
broadcasting and broadcast listeners. . . One
of the Famous Players directors even takes a

There is a heap of
difference between the
loud speaker and the
director’s megaphone.
Baby Peggy has
stated unequivocally
that she likes the
former much the bet-
ter of the two.

303

Super-Heterodyne. on location -when scenes are
being taken away from the studio’to furnish en-
tertainment and music while the cast isn’t busy.

‘Miss Naldi
finds a sym-
phony orches-
tra’s music
(via radio) ex-
celtlent for
making a

mood.

Just a snatch of music between sets.
Lila Lee is busy and must sandwich her
entertainment between work hours.

Lois Wilson finds the value of a swift moving tune
after a hard morning’s canter over country roads

Thetre are even times when busting bronchos

pales. Vide Hoot Gibson taking recreation

from shooting up the town and running away
with the sheriff’s daughtes,
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The Value of Radio to the Deaf

By WARREN POND*

To those of perfect hearing, radio is a mere pastime, something to while away the weary hours,

but to those-of acquired deafness it is decidedly more than a pastime; it is their only means of

hearing the music and the whisperings of the world, formerly closed to them. Read this
article by one who, deafened for years, has gained a new interest. in life through radio.

WONDER how many of the five mil-
lion deaf people who, statistics say, are
in the United States, realize what radio

will do for them.
rom my own knowledge I cannot say
what radio will do for those unfortunates
-who were born deaf, but for those who have,
as the doctors express it, acquired deafness,
I say, with all there is of me, get a radio—
a powerful oné—not a one or two tube set.

Let me state my own case: I am 62
years of age, have been deaf since my fif-
teenth year, and as I grow older my deafness
increases. I have been deprived of the
ipleasure .of attending lectures, concerts, the-
atre, church services; I did attend such
«nccasionally, but was fed on.scraps.

A friend suggested radia. T paid little or
no-attention at first, having Jearned by hard
-experience not to put. myself -in the way of
disappointments, but this friend insisted, and
finally made an appointment for me to listen
an, and to my last hour I -will never cease
to bless that friend for his “nagging.” 1
heard enough to decide, then and there. to
bave an outfit of my own—it’s a powerful
one—five tubes.

I am not ashamed to confess that, when
my radio was installed and, sitting in my
home, I heard clearly the notes of a song,
the tears came to my eyes. After living .in
the “silent land” for 45 years, the -
shell was broken, and I found
a ‘new Heaven and a new
Earth.

T care nothing for the
process, mechanical or psy-
chological—I want not rea-

sons, but results, so right here are some
of the results.

Last Easter Sunday morning I heard
plainly, clearly, distinctly, the first complete
church service I have heard in over 40 years
—at ‘the West End Presbyterian Church,
New York City, from ‘the opening organ
voluntary to the benediction (with a stretch
of the .imagination I could hear the coins
drop in the collectionr plate). In the after-
noon the services (Men's Conference) at the
Bedford (Brooklyn) branch of the Y. M.
C. A. with address by the Rev. Dr. Cad-
man, and I experienced the greatest thrill
of my life when this large body of men—
about a thousand were present—sang that
glorionsly beautiful hymn; “Onward, Chris-
tian Soldiers,” the music' being played by
the. Gloria Trumpeters. In the evening
came a wonderful orchestral concert, ending
the happiest, most perfect day of my life
with a fine organ recital.

I have heard, off and on, all my life, parts
of the Melody in F by Rubinstein, but never
the entire composition, until it came to me,
over the wire, played as a ’cello solo, the
deep bass. notes of the instrument sounding
like a. beautiful pipe organ—the glorious
completeness of it! '

‘My nights are entirely devoted to listen-
ing in with phones glued to my ears. Re-

o cently, T heard a speech by the Hon.

R David Lloyd George, and it is a

- burgh, Washington, Chicago,
- Boston, Detroit and other
stations, all of which I

hear —in fact I have

* President, New York League for the Hard of Hearing.
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‘: simple thing to tune in Pitts--

heard a church service in Pittsburgh very
cleatly. )

The fact I desire tq imipress on you is
this—if, after being deaf for so many years,
I can hear services, lectures, concerts,.
speeches, market reports, jazz and bedtime
stories, then others, similarly afflicted, can
do the same.

Radio will not cure deafriess—it will, how-
ever, enable the partially deaf person to-
hear that which he could not hear in. the
ordinary way, and it offers a source of hap-
piness far beyond the power of words to
express.

I do not wish this article to appear as
advertising propaganda, consequently I have-
purposely omitted mentioning- the name of
my radio outfit, but to those who are inter-
ested, I will, on request, be glad.to give full
particulars. ' ;

~As a sequel to my experience came our
League radio set—I mnaturally told other
League mémbers about it and one of our
directors said at once: “Let's see what we-
can do about one for the League” What
wires were pulled by this irresistible man we
do not know, but a few days later I was
called to a consultation at the League be-
tween several of the Board of Directors and
one of the officials of the Radio Corporation:
of America. This gentleman heard what.
we wanted; a somewhat difficult. problem,
for it was essential to accommodate a num-
ber of people with varying degrees of deaf--
fness. .
Then began a series of experiments by
the corporation's engineers which lasted well’

(Continued on page 421)
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We should like t;) cite the case of Mr. H. Dufony, of Jersey City, who. though deaf, finds it possible to hear everything that coi i
" xadio set by unscrewing one of the caps of his phones and lightly touching the diaphragm with his fingers. d CODTHY.o"r B

©Photonews,
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The Cookoodyne

By “FIPS”
HEAD OFFICE BOY

- ;:'.37:? L.
-.COOKOO
= =

IRADIO SCORE BOARD !
5 e 2 9

i

While radio experts have been throwing their time to the winds in the design of super-sensitive receiving sets in a vain attempt to satisfy
the ever restless radio bug, our own.Fips has developed a most exceptional contrivance, the Cookoodyne, as illustrated above. It is minus

an umbrella rack and 2 still, but is otherwise complete.

As onc expert said concerning this wonder, “the marvelous part of it is that the

Cookoodyne typifies the general state of mind of the Radio Public.”

HE other morning, when I entered
the Chief’s sanctum on my daily
route of duty, tightening nuts and
bolts and- exchanging blown out
vacuum tubes, I noticed that the boss’s
countenance was extremely sad. I took cour-
age in my ‘hands and addressed him thuswise :
“Your Majesty,” said I, “how comes it that
you are of such dejected countenance this
staticless morning? Has anything happened
in radio that should make you sadder than
usual, or is it because nothing happens in
radio that you are sadder than usual?”
For the first time in many years I detected

a gleam of human interest in the Sheik’s’

uppermost left eye. He even cortdescended
to pat me on the head, a thing which he
had never attempted before. Normally he
bangs me.

“Fips, my boy,” said he, “it is true, the
radio business is going toé-the dogs, particu-
larly so in the summer time. People now-
adays want to be amused. Not only do they
want to be amused, they want also to have
excitement, They want a change. Any-
thing that makes for the same routine day
in and day out tends to take away interest;
thus with radio, particularly in the summer.
While it is true that a few million people
still twist the dials in hot weather, the ma-
jority of them allow cobwebs to accumulate
on their outfits when they make a grand dash
for- the golf links, for the tennis courts, the
beaches or the mountains. If we could only
get a radio outfit that was so interesting, so
exciting that no person could be without it,
people would stay home and play with the
set, the same as they do during the winter.

This is the great trouble with summer radio.
It is sad, inexpressively sad, but, alas, true.”

Here the All-Highest’s voice cracked and
he gave a sigh, like that which comes from
out the caverns of the thousand winds; he
then burst out crying, loudly, and it took my
most valiant efforts to recompose the de-
composed chief.

This interview with the Emperor left me
visibly disturbed. I have been office boy for
the last 18 years and while it is true that
I have received only 69 raises during - that
time (one of which was a raise in salary and
the other 68 were of a different nature
when the Sultan raised the devil with me)
nevertheless I had. sufficient sympathy for
him to try and help him out of his troubles.
Accordingly, I worked for six days and
seven nights along the lines of my recent
interview with the Caliph, During this time
I neither slept nor ate, with the exception

of a few “currant” buns, which, being of.

an electrical nature, sustained me. On the
seventh day, in the morning, my labors had
finally come to an end. The outfit which
is illustrated on this page was at last fin-
ished. I am proud to say that it is a radio
such as has never been seen anywhere on
this globe. Needless to say, I was proud of
my work. I placed the outfit on top of a
rubber-wheeled tta wagon which I had bor-
rowed from my mother for the occasion.
After knocking three times at the door of
the Anointed One’s sanctum, I entered. The
Czar was just in conference with the rest
of the General Staff.

I held up my right hand and said in an
impressive voice, “Behold; the radio wonder
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of the age.” The Chief, as well as the rest
of the Army, looked at my handiwork in
blank amazement. Two of the weaker mem-.
bers fainted dead away at the sight of it, but
as I had brought along smelling salts, antici-
pating just such an occurrence, I soon had
them all listening to me with rapt interest.

“Gentlemen of the jury,” said I, “let me
introduce to your Royal Highnesses, the
greatest radio ‘invention that. ever waved
through the ether,—The Fips Cookoodyne.

- After an impressive talk which I had with

your King -a few days ago, the necessity of
inventing a wufdity radio outfit was greatly
impressed upon me. I am happy to say to
you, my .dear Sultan, and to you my dear
generals that the. problem has been solved
with exactitude and completeness. I have
striven to produce an apparatus that “will
keep the most sport-loving sportsman at
home. I have introduced the greatest util-
ittes that have ever been attempted on a
radio outfit. Let me enumerate all . the
advantages. !

The outfit itself is not 'a very complex
one. It has only 16 tubes and three crystal
detectors, but with all of these- tubes you
will notice there are- only three controls.
You might ask the reason for so many
tubes. Let me impress: upon my venerable
audience that not all- of these tubes are
used in the circuit. There are only 11
tubes used at one time, the rest being in
reserve; about which I will speak later.
Now let us get down fo. the actual working
of the Cookoodyne.

You turn the first tuning dial and if you

(Continued on page 408)
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Regulate or Bust!

By ELLIS PARKER BUTLER
Author of “Pigs [s Pigs™

NOTICE that some new attempts are
being made to regulate the radio situ-
ation, and that reminds me -of .my
friend Wharton P. Jiggers.

I had not seen Jiggers for thirty

l

years, but a few days ago I happened to be
down at the South Brooklyn docks when a
steamer .arrived, and as I was standing there

a most dejected and sad-eyed stowaway. .

poked his head out of one”of the portholes,
and after he had looked around cautiously
he dropped to the dock. He immediately
asked me for money to buy food—he said
he had been hiding on the vessel ever simce
it deft Africa and that he had not had a
thing to eat for a month except a little
iron-rust he had scraped off a coil of anchor
chain. |

I put my hand in my pocket to see if I
had anything smalfer than a dime; buf as I
did so I looked- at the man’s facé and it
seemed rather familiar to me.

“Look here, friend,” T said; “it isn’'t pos-
sible that you are—-"

“Jiggers? Yes, sir, I'm Jiggers. And 1
know why you are asking me that. too.  The
moment [ looked at you I said to myself
‘My, but that.man 160ks l'ke Butler!” But I
did not like to say. so. You are Butler,

ain't you? Well, I'm Jiggers, all right. Or

all wrong.”

So I took him across to a restaurant and
gave the poor fellow a good feed, and we

talked over the happy boyhood days awhile, .

and then I asked him how he happened to
be so utterly down and out.

“Butler,” he said frankly, “I’ll tell you.
You won't belieye me, but I’ll tell you the
whole story. You remember how I always
used to complain of the cold weather out

there in Iowa? You remember how I always .

used to get cold feet, and the sniffles, and
was always shivering around? Well, when
I was eighteen I decided I would run away
from home and go somewhere—go to some
place that had a nice warm climate. So 1
went to Egvpt I went right out to the
Desert of Sahara and got a job as camel

" driver and before long I had saved enough

money to buy an oasis. It was a good little
oasis, too, with a fine stand of cocoanut
palms on it, and I went into the business

-of raising and shipping cocoanuts, and I

made money hand over fist. In a little while
I owned six hundred and thirteen oases
and T had five or six hundred billion pias-
teres in the bank—I was a mighty wealthy
citizen. .
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‘nuts to ripen.

The last blow was, of course, the worst. The Society for
the Prevention of Cruelty to Animals, because there was
no .proof that electrons were not small animals, closed

the station.

“The only trouble was that it was so
blamed lonely on those oases. There was
nothing the folks could do, most of the
time, but sit there on those little islands in
the ocean of sand and wait for the cocoa-
It almost broke my heart
when I thought how hard that was on those
people. So when I sold out and went to
Sudania—"

“Hold on a minute!” T said. “That’s a

new one to.me—Sudania. Where is Suda-
nia, and what is it?”
_ “Caesar’s -ghost!” Jiggers exclaimed.
“Haven't you heard of Sudania? Why,
man, Sudania js one of the greatest nations
in the world. It's shut in a bit, of course,
and it doesn't do much communicating with
the outside world because the Qoompahlala
Mountains enclose it, but it is just about as
big as the United States. They've got a
hundred and twenty million population in
Sudania, and -a government like ours, and
big cities, railways, all the modern improve-
ments. They've got sky-scrapers and sub-
ways and everything. And it’s warm; your
feet don’t get cald. You must have heard
of Sudania.”

“I think I must have heard of it,” I said

(Continued on page 416)
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Since Willie Made a Hearin’ Set

T used to be at our shebang, when evenin’
I rolled around,
There'd be a lot a-doin’ in the way of

home-brewed sound.

When we had et the supper up our ma would
call and say,

“Now who will help with ‘rettin’ up and
puttin’ things away?” )

While sister banged the ivories our pa would
read the news,

And on such things as - politics and golf
would air his views.

Qur brother’d play the phonograph and chat-
ter of baseball,

And movies was a subject that we hdrped
on, one and all,

But everything is different now, and more
so does it get

Since Willie got the radio craze and made a
hearin’ set.

‘There’s dust upon the phonograph, piano’s
closed and mum,

Uport the topics of the day for once our dad
is dumb.

Instead of talkin’ movies, latest records,
dancing, styles,

-Our gabbing 1s of radio that laughs at space _

and miles,
Of crystals, diaphragms - and - ohms, cat
whiskers and cascades,

Choke coils, acoustic waves and grids, of
signaling that iades,

Of choppers, circuits, counterpoise, antenna,
coils and vacs.

We argue ‘and we chew until the wall gets
hot and cracks!

Oh, things are changed from what they
were; we all are glad, you ber.

Since Willie yot the radio bug and made a
hearin’ set. .

By HARLAN E. BABCOCK

Ma lets the dishes wash themselves, pa only
skims the news.

With voices of the day and night to cheer
’em, what’s the use?

So just as soon a3 -evenin' comes we tune the
funny thing,

And music plays and stories come and artists
joke and sing,

And no one talks, but only grins and listens
in, as much

As if to say, “My, ain’t this fun, and don't
it beat the Dufch!”’

Why, who'd a-thought a year ago so soon
would come the day

When radio would have the call

Podunk to Bombay?

We're changed at home—I’ll tefl the world
we ain’t through changin’ yet,

*Cause Willie’s goin’ to make a new and
bigger hearin’ set!

from

_Honorable Oscillations

To editor of Rapio News, which induce
huge amt. of new ideas and hook-ups into
Hams' winds monthly.

Dearest Sir:

Having became extendedly interested in
radio, recent talk concerning sets which
make squeal, howl, etc., have deeply shook
my interest.

“Practice Hon. golden rule,” shout forth
all radio papers in husky combat on radiat-
ing squealers, “Do not use Squealing  re-

By WILLARD WILSON

ceiver to others if you do not wish to. be
squealed at by such also!”

Which are no doubt very nice and true,
but also uncomfortable to radio ham which
‘have paid huge sum for exquisite mahogany
regenerative howler. Also, such golden rule
idea are somewhich unpopular just now.
More frequent expression are, “say it with
bricks. boards, etc.” :

Golden rule plan for control of squeal-
makers are unlikely to work. Also other
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plan, of England, who made Hon. law
against regenerative receivers. Such law
would not work in the U. S. as pepl. would
not care whether there are such law or not.
which they do in England.

“But,” gurgle forth radio papers, “we will
tell pepl. many hook-ups which will unre-
generate and still produce high-powered DX,
etc.” But, Sir Ed, is such things going to
cure such squeal?

(Continued on page 421}

“Do not use squealing re-

ceiver to others if you do not

wish to be squealed at.by
such also.”
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RADIO STATION 1XZ

Clark University Radio Club, Worcester, Mass.

N 5 e, §

\HE ‘success of the station of the Clark
University ‘Radio Club during the re-

«cent Pan-American tests, conducted
under the auspices of the American Radio
Relay League, was not due to chance, but
rather to the equipment of the station and
continuous effort on the part of the opera-
‘tors.

In September, 1923, the club was reor-
«wanized and the present equipment installed,

The transmitter, conducted by the club. uti--
lizes one 250-watt UV-204 Radiotron in the

Hartley circuit. The plate voltage is sup-
plied by a 2-K.W. 2.000-volt Westinghouse
motor-generator. - This transmitter delivers
an antenna circuit of 2.8 amperes at 120

‘meters, and 5.5 amperes at 180 meters, the

vormal working waves of the station.

The antenna system consists of a four-
‘wire cage, 75 feet long and 75 feet high in
connection with a four-wire fan counterpoise
125 feet long and 20 feet high. The fun-
damental wave of this system is 172 meters.
Special low-loss series condensers are used
when the transmitter is operated on the: 120-
meter wave. '

‘The receiving system comprises  three
units. Number 1'is a Western Electric long
wave receiver, covering a 200 to 3,200 meter
wave band. Number 2 is a broadcast re-
ceiver. covering 150 to 600 meters. Number
3 is a soecially. designed low-loss receiver,
constructed along lines ‘of recent develop-

] ment in short-wave work.
This receiver covers, 25 to
220 meters, and is the one
used in all amateur and ex-
perimental work. Signals
from three continents are
copied on this receiver. Any
of the above sets may be
used in conjunction with a
two-stage .audio frequency
amplifying unit.

Station 1XZ of the Clack Uni-
versity Radio Club. Signals from
] 1XZ have been heard in most
parts of the world, including
New Zealand and Argentina.
This station was also in direct
| touch. with- Mix (WNP) for
some time.  There are three re-
ceiving ‘sets, as can be seen, The
one to the extreme right is a
specially constructed low loss re-
ceiver for short wave work.

e T T S

et

During  the recent Pan-
American tests, regular
nightly watch was kept hy
the staff of {four licensed
operators.

Signals were sent out at
regular intervals from mid-
night to 3:30 a. m., Eastern
Standard Time. In addition
to the call 1XZ, a five-letter
code word was used. For
example, “Yokmc” was used
on the night that the station
was heard in Australia. The
- - station was heard regularly
in many South American countries during
the tests, and as far as is known, 1XZ is the
only station in this country to be heard there
using two different waves on the same night.

The station’s DX records were not all

made during these tests for its signals have .

heen reported repeatedly from New Zealand,
Hawa’i, Italy, Holland, England and France.
Communication is reguldrly carried on with
stations in all pans of th¢ United States,
Canada and England. The station was in
direct touch with WNP. the Bowdain, Dr.
‘McMillan's vessel. which is in the Arctic,
11 degrees from the North Pole.

On the first night of the Pan-American
tests, the station was operated from mid-

- 'night to 3:30 a. m, E.S.T.. with trans-
mission for 15 minutes, a rest period of 15

minutes, ‘etc. The code word “Gojkm” was
used, and' changes: in the wave-length from
120 .to 180 meters made alternately everv
hour. The operator for this night was E.
H. Gibbs. also of 1AAC, 1ZO. On this
date the signals were reported in Argentina
on both wave-lengths.

On May 24, the station was operated by
J. L. Peters, also of 1CQK, and was heard
in Svdney. Australia, using the cnde word
“Yokmc” and a wave-length of 120 meters.
Reception, as reported by cablegram to F.
H. Schnell, Traffic Manager of the A RR.L,
was remarkably good.

The other operators who were successful
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_ Denartment of Commmerce.

in transmitting signals heard in Sotith Amer-
ica were: G. R. Gladding, also of 1A0S,
and L. -A. Goldblatt, former operator in the
Navy.

The Clark University Radio Club has 15
active members. The officers during 1923-24
were :

Everett H. Gibbs, President; G. Roger
Gladding, Vice-President; Peter Grandone,
Secretary, and Walter S. Hanover, Treas-
urer.

The cub also owes much of its success
to Dr. Robert H. Goddard, head of the
Department of Physics, and to Eugene C.
Belknap, Curator of the Department of
Chemistry of Clark University.

Hamitorial
ARE YOU PLAYING THE GAME?

HE fall radio season is fast approach-

ing; the BCL is returning from the

mountains and the seashore; he is haul-
ing out the old set and dusting it. Soon it will
be doing duty again and affording entertain-
ment to thousands, the country over. A big
question confronts the entire listening *pub-
lic this year; will they experience the same
old annoying sing and buzz of radio tele- .
graph signals breaking through on the broad-
cast waves? If so, will such interfering
signals emanate from amateur, commercial
or other sources of radio transmission?
The Department of Commerce and the ship-
ping interests have come to an amicable
agreement which, if carried out on the part
of the latter, will practically eliminate ship
interference. Will the BCL then have .just
cause for complaint against amateur trans-
mitters? It’s up to you, fellows—it might
be said that your entire radio future depends
to a great extent upon the outcome of the
relations between your statioris and. the
broadcast receivers during the fall and win-
ter season, 1924-25. Let us analyze the sit-.
uation a bit, and then determine individ-
ually, upon our proper course: :

Broadcasting came . into its own, over
night—its phenoenal growth is a familiar
storv. But—it came to stay and is with
us nQw in a far more stabilized ' con-
dition than heretofore. . It has become a
great force in our communities and will
continue as a great public benefactor. The
sooner you recognize that, the quicker will
vou have harmony between yourselves and
the Hstening publie.

During the winter and spring of 1922:23,
an unbelievably chaotic condition existed in
the way of interference between amateur
transmitting stations and the receiving equip-
ment of the broadcast enthusiast.. Thou-
sands of complaints- were filed in the various
radio inspection districts of the United States
Such com-
nlaints were far too numerous to be handled.
individuallv by the different districts with
the limited nersonnel availabfe. The result
was that the broadcast listener, in many
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cases, took matters into his own hands and
threatened the -amateur with dire punish-
ment. This only antagonized the latter still
further and caused him to attempt a come-
back through creating a persistent interfer-
ence. This was punishable very heavily as
malicious interference, but the Department
of Commerce, which has always been: your
very good friend realizing the chaotic con-
ditions existing and preferring to smooth out
the difficulties by local arbitration, did not,
to the writer’s knowledge, make a single
prosecution for malicious interference, al-
though many were justified.

* The summer season with its consequent
migration to the sea-shore and general slack-
ing up of radio activities was a welcome
relief and offered all factions a breathing
period. During the hot months, many con-
ferences were held; both Governmental and
civic. New regulations were drafted and
tentative plans, which appeared as though
they might work out very satisfactorily,
were arranged.

REGULATIONS TESTED

During the early fall, these new regula-
tions were -tested against the coming of the
real radio season, .and they worked out
splendidly! There was every reason to be-
lieve that with ‘the new {requency assign-
ments on both sides, a division of time
between broadcast stations- operating on the
same frequencies and the inauguration of
compulsory quiet hours for amateur stations,
almost perfect harmony would result! The
first practlcal tests of the new arrangemente
have just been completed. We have passed
through the radio season of 1923-24 and the
improvement over the previous years’ condi-
tions was tremendous. Nevertheless. inter-
‘ference was still heavv. but in countless in-
vestigations it was established that a large
share of -the blame attached itself to ships;
both American and those of foreign registry.
The latter were. of course, out of the juris-
diction of the Denartment of Commerce. but
efforts were made to assure more co-opera-
tive operating from our own ships. These
were partiallv successful. the coming of
spring with the consequent fading of DX
signals, automaticallv solving the nrohlem
temporarily. The marine source of interfer-

Station 4MA owned and. operated by John B. Gray, Jr.,
20-watt C.W. and phone set using the Hartley circuit.
Radiation is 3%, T. C, A. into a six-wire cage aerial and a 30-wire

ator suppl.es the piate juice.
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Wilson, N: C. The transmitter is a
A 200-watt, 500-volt R & M motor gener-

counte: poise. A CR-13 is to take the pldce of the present CR-8.

ence is, therefore, of rather doubtful seri-
ousness at this time, but with the coming
of the good radio weather again, the situa-
tion will require careful watching.

We are chiefly concerned with the ama-
teur as a source of interference. In the
last year's investigations, all things consid-
ered the co-operation from this body was
remarkable, considerinig their numbers. The
Supervisor of one of the most densely popu-
lated districts estimates that he received 98
per cent. co-operation from the amateurs!
This was splendid, but it was not enough!
You must co-operate 100 per cent. That
isn’t a big order, and if you'll only fill it.
the BCL cannot legitimately complain of a
single amateur, w‘lereas if but a single one
fails it will result in complaints from lit-
erally hundreds of BCLs!

You are now whipping the
old set into shape for the win-
ter; the BCL is back from
his vacation and the air is
once more to prove itself as
a peaceful field of waving
corn, or as the same field,
trampled to ruin-by hostile
armies. Fellows. the deci-
sion is up to vou! You
kn8w what your lega] wave
bands are —the decrement
allowed by law jis an old
story, and the compulsory
quiet hours are indelibly
‘'stamped upon each of your

Station 2EL, Freeport, L. I.,
owned and operated by Harry
H, Carman. With a 50-watt bot-
tle in co-operation with a Grebe
CR-13, 2EL ‘has done some ex-
cellent work. His sigs. have been
heard in England, France and on
the west coast many times. Mr.
Carman handles a large amount
of traffic through his station.
© Fotograms, N. Y

licenses. This is all verv
definite—there can be no
misunderstanding on vour

part. The air is yours—
free and clear—from 10:30
p. m. until 8 p. m. of the

following day. During these
hours the BCL will have no
reasonable complaint. But
he is going to insist on his
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two and one-half hours every evening and

the Department of Commerce is going to
back him up, just as it will stand back of
you in your lawful operations during the
other hours! This applies as well to the
local church services on Sunday mornings;
a number of you have writfen requesting
the interpretat.on the Department places
upon the “Sunday” clause in your licenses.
It is in effect, just this: If you live close
enough to any broadcast station which is
disseminating religious services, it is your
duty to stand-by until the completion of such
services. If not in the exact words to make
this meaning definite, this is the spirit of
the clause.

You must also gnve a little credit to the
BCL for benefits he has brought you. For
example, were we to have supported our
radio manufacturers, the old *“stand-bys,”
not the “fly-by-nights,” only through our
amateur activities, we would have waited
several years for some of the large variety
of new devices which they now offér wus.

Obviously, the Department of Commerce
Radio Service cannot listen to each of your
individual transmissions. Among as large
and varied a class as you are; there are
bound to be a few “black sheep”—these
“got by” before the advent of radio broad-
casting; the “gang” didn’t care to report
them. But now—with thousands of ears
listening in in your own neighborhood every
night -even the occasional offenders wifl be
brought to justice.

This is not written in support of the
BCL. His faults are many, but so were
vours when you were as green at the game
as he is. The writer does not wish to go
on record in defense of either side. He is
merely interesting himself from fair play.
He does not care for a broadcast program.
but there are thousands who do, and they
have every bit as much right to the enjoy-
ment of such as you have to your own
pleasure. You often vehemently state that
vou are willing to meet the BCL half way—
do you know that a strict interpretation of
this means that you should give him 12
hoars a day?

Can’t you, to uphold the glory and honor
of the game, give the Department the same
assurance that you'll stick strictly to the
letter of the law. —Howard S. Pyle.
(Amateur section continued on page 424)
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and Argentina

1:00
1:40

8BPA test.

1XZ test GOJKM. (This station
was heard simultaneously on' 120 and
180 meters. The short wave much:

stronger.)
2:00 9UA CQ
2:30 30H CQ.
2:45 4BSAT or 9BSAT (178 meters).
3:10 4IZ CQ.
3:15 41Z calling 9CJM.
3:25 1ABF test South America BKNF.
3:30 1AW CQ.
May 23-24
1:40 g}%\(I:R test South America MOA
2:15 9UA CQ.
2:30 1CPN calling CB8 (answered with-.
out reply).
2:50 1CPN calling 6CGW—here N. 1

from 1CPN to 4AA NZ—enx for
crd—wl grx for a friday saturday
sunday nite and listen for u on su-
perhet on 170 meters—sig }MCPN.

3:00 3YO CQ:
3:10 4IZ u test FRAY
3:12 6CGW CQ.
3:50. 4CB CQ.
4:45 9ZT calling 6CGW.
May 24-25
12:40 2XI test would like communicate
with station below 150 meters—QSA.
Sefior Braggio and his son who'together work station CB8. They have spent considerable (answered without reply).
time and labor on the installation and improvement of both transmitter and receiver. Their 1:15 2XI calling 8BW.
recent record has well rewarded them. 1:20 8CYI CQ
1:53 9AIM calling 9PW.
ARGENTINA TO NEW ZEALAND American stations 6CGW, 9ZT and IXW 1:55 9CCS CQ.
By CB8 are received very loud on the detector alone 3:00 3CKJ CQ.
. and they receive a great many stations be- 3:05 8BCP CO.
TATION CB8 is owned by Mr. Car- tween 160 and 180 meters. Toliowing is a  3.08 6CGW CQ
) los ‘Braggio, of Buenos Aires, South list of calls heard during the test: 3:15 1BIE CQ.
America, who recently worked a New May 20-21 3.:20 97T cQ ’
Zealand amsteur with his 100-watt trans- 12:40 1XW calling CBS. 3:25 8CYI calling CQ 6 disk
mitter. The C.W. transmitter uses four 1:05 1XAM-—Joe sleepy nw. om. 3240 5MI CQ :
50-watt tubes which may also be used 1:20 1XZ of NW Sonth America JOC 3.45 417 calling BX MU
for telephony on a wave-length of 300 NW. 4:00 6AMK CcQ :
meters.. So far, the record of this sta- May 21-22 455 4IZ'ca'lling'5AIL.
tion is 1,500 miles on telephony and 2,400 12:30 1AR calling CQ. 5:05 4BNU CQ
miles in telegraphy. For the Pan-American 12:35 1AR calling 1BQ. ' May 29-30
Jest, Mr. Braggio constructed a special ver-  12:40 1BQ calling 1AR. 1:15 1XW test South America MARGO.
tical cage antenna with counterpoise y‘hxch 12:43 3ADB calling CQ. 1:30 1XW fm Hartford, Conn, U. S.
gave excellent results. The amtenna is 100 12:45 1BQ—wife told—when goes fo leave A. 112 meters.
feet high supported by a wooden tower for—? and how long time—Boston  2:00 8XBJ dec u.
erected as close to the station as posible. —QSB? 2:05 4CR CQ.
The whole station has been installed and  12:48 1XZ calling 1BQ BSG QTC? 2:33 1BIE CQ.
is operated by his son and hihself, and e .
consists of the transmitter described previ- Ne—— T
ously, which they often work on 120 meters
withl a radiation of 5 amperes and a short
wave receiver tuning from 60 to 250 mecters. SIBERIA T

This short wave receiver is entirely home-
made and consists of a detector and one
stage of audio frequency. During the tests
carried out recently, they received 50-ama-
teur stations from the United States. The
following is a part of their log showing
how communication with station 2AC of
New Zealand was carried out.
—2AC New Zealand your signs QSA.
—Very pleased to receive your answer
this being a good record—Congratu-
lations.
—Thanks, congratulations QRA.
~—My name Carlos Braggio Calle Alsina
No. 412 Buenos Aires—give your
name and address T will send u a
cable.
- —Your sigs much btr nw my name is
Ivan Omeara, Gisborne, New Zea-

land.
—Your signs vary—Very glad. You
have now a new friend here—I will 5.750 MILES UENOS AIRES
call you tomorrow at seven Green- g
wich time. We have had weather &
QRN. It is raining—Congratulations
again—Here is 5:45 a. m. G. M. till
tomorrow.

-.—Time here now 9:15 p. m. al rite seven

tomorrow ta ta—is it davlight you yet?

—No it is dawning—=Strong QRN—GM
till tomorrow.

When distances such as these can be covered with relatively low power, there is no doubt left

that the near future will bring round-the-world radio relay. Mr. Meara in Gisborne and

‘Mr. Braggio in Buenos Aires have communicated with the States, as well as linking up New
Zealand and the Argentine.

www.americanradiohistorv. com
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Station Z-2AC owned and operated by Ivan H. O’Meara, the Rew Zcaland amateur who bridged the

n

gap between his station and that of Mr. Braggio in South Amverica.

As his signals were of good streugth

‘despite the QRN, T imagined him to be

perhaps 1,000 miles away, and_thought it a
good opportunity to try out my short wave
‘(125 meters), so I called R-CB8 for five
minutes at 7:20 p. m. with a radiation ot
25 amperes and input of 165 milliam-
peres at 900 volts. At 7:30 p. m. I was

3:25 50Q calling 6APW.

3:40 1ABF calling 6APW.

3:42 1BIE CQ.

3:44 6APW CQ.

3:58 9CJM CqQ.

5:15 3BW] calling CB8 (answered).

525 3BW] calling again CBS8. v

5:28 CBS8 replied G. M. Greetings and @
congratulations. QRZ QRK? e

5:32 3BW] again calls CB8 but signals|g
weakened till they gradually disap-
peared as the sun was rising there.

May 30-31

3:17 1XAK CQ.

3:22 41Z test DANZ.

3:28 8YN CQ. g

3:45 1XZ test N. A, from 1XZ, to Re- /=
vista Telegrafica calle Peru 115
Buenos Aires. Congratulations on ' &
Pan-American tests—heard -here.

4:40 8AAJ CQ

4:50 1GV C

4:53 1BVL CQ

4:55 IBIE CQ

4:58 1BOQ CQ.

5:15 1XW calling CB8 (answered during
10 mins. ‘without reply).

5:29 8ZW CQ.

5:30  4IZ calling 8ZW.

535 SAIR calling 41Z.

May 31-June 1

2:10 4TTR CQ (4CR?).

2:25 3AQ calling 9AYD.

2:50 1XU-CU 4CR.

2-50 6CGW CQ.

253 4AF-CQ.

5:00 1XW -CQ.

5:14 6AJA CQ.

5-20: 97T CQ.

§:30 ‘9ZT «<alling 6GT—here m from
9ADG to 7/ADM—did u ever gem
the cards T sent? sig- 9ADG.

6:15 6CGW- CQ.

Broadcast stations heard at station CB8—
KDKA, "KFKX, WJAX. WGY--WEAF.
K}?KB, WBZ, KPO, KGO. wWOC. 8XS,
2X0.

NEW ZEALAND. TO ARGENTINA
By Z-2AC

HE ..reception of American amateur
signals 'in New Zealand is a nightly
occurrence, and for some. time it has
been the dream of our foremost amateurs
to complete the communication both ways
with our cousins across the Pacific.
To this: end several tests have theen car-
ried. out recently. and while test. messages
were copied in New Zealand from promi-

B T TR T e

Mr.-ITvan H.
O’Meara,  better
known in amateur
radio > circles - as
Z-2AC, who re-
cently carried on
fairly consistent
sommunica-
tion with station
CBS8 - in - Buenos
Aires.

[T T e

nent amateurs in the United States. our
signals; for some reason, have not heen re-
ceived® The last test was with- U-6PL on
120 meters but after a week’sctrial it was
considered a hopeless task and abaundoned.
We usmally hear most Ametican stations
in. the “early hours of the evening, and it
was while searching for my old friend
U-6CGW at 7 p. m. on May 22 I heard a
station “cilling CQ R-CB8 on about 118
meters.- I could not remember what country
the letter R renresented. and was puzzled
over his ‘identity, especially. as the number
followed:after his call letters. -

quite elated to hear him call Z-2AC R-CB8
and say “GM your sigs QSA.” He called
again and after his call letters said “from
Buenos Aires—Very pleased to have re-
ceived your answer—this being a good rec-
ord—Congratulations. My name Carlos
Braggio, Calle Alsina DF (r?) 412 (also
spelled’ the number) Buenos Aires.”
‘When he mentioned Buenos Aires I re
ceived the surprise of my radio life, and
after recovering from the shock, gave him
QSL for msg nrl, my congratulations, also
my name and address. Thinking he might
be QSO USA, I gave him a message to
U-6CGW. He replied “R your nrl OK
but missed your name and address. T want

to send you cable PSE rpt name and ad--

dress . 2 (lost the rest of the message
through QRM from howling valve):

His signals were not so loud as at first
and QRN was strong, 50 I asked him for
repeat after work “Again” ‘CB8 replied
“Your sigs vary now—please rpt again ur
name. address,” which I did several times
and asked for QSL. All T received of his
reply was “. . . wrd before Gisborne-
Ga want address now pse”’ Again repeated
name and address for few minutes CB8
replied with “QRN bad here wl try to-
morrow morning. Will call you tomorrow

seven gmt sorry but impossible to. receive,

QRN.” Had. another try with name and
address and received the reply “QRN but
will try last tifme receive your address rpt
address.” )

His signals were much stronger this time
(OSA) so gave him repeat several times
and asked him (QSI. 'CB8 replied with
“RR. CK RR TKS Mr. Ivan O'Meara.
Gishoine very glad—you have one friend
more—well- time 5:45 a. m. (9:15 New

Zealand time) wl call tomorrow I call at

séven—(GMT?) GN” .asked him if he

meant 7 n. m. mv time and regeived “R.

7 GMT GM GM.” 1 concluded, therefore,
that he wanted to break off communication.
but roticing the time stated in his previous
message, I was eager to continue til! day-
licht, so asked him if it was. daylight with
him yet and QRK? To which he replied
“RR, " It .is dawning—Your sigs QSA.
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Well GM till. tmw.” His signals seemed
to be much stronger this time, also less
QRN. I then gave himi QSL. and thus
ended the greatest event in my radio-career.
In the early afternoon: of next day, Fri-
day, I received. a cable from Mr. Braggio.
as follows: “Hearty congratulations. your
radio record,” to» which. 1 replied offering
him my congratulations.. As. arranged, 1
was on the job at 7 GMT Friday (6:30:
p. m) but after two: hours hard work
calling and listening, for CBS8, I was unsuc-
cessful. However, -as the usual American
amateurs were' not. to be heard T was not
at all dismayed with my failure to connect
with him.

Saturday night was also a blank, but at
7:45 p. m. Sunday;, I heard CB8 calling

‘CQ UR CB8 and answered” him, but he

did not hear me. Again on Monday at
7:55 p. m. I hieardi him call ARRL UR
CBS8, so had another shot at him, but wais
still unlucky and was beginning: to -think 1
would never conmnect with him again. On
Tuesday. evening from 7:30 p. m. to 7:58
p. m, CB8 was still calling ARRL; I
answered him for six minutes and was
overjoyed to hear him call me (8:06 p. m.)
and say “GN weather very bad' QRN dif-
‘ficult receive.” Tried to tell him I
would listen in for Him 6 GMT next day,
but he replied “GN weather bad QRN dif--
ficult receive QRS.™ I gave him the same:
message as before, very slowly and steadily’
‘and received his answer “NG, QRN, diff--
cult receive. Please call’ long: Will try
better receiver.” Then called” for several
minutes and he replied” “Your sigs vary.
I rece’ved you on two tubes QRN. T use
200 watts, QRN, impossible receive. - Will
call tomorrow 8 GMT. Congratulations
agam, Till  tomorrow & . GN.”
Gave him QSL and closed down.

It was raming hard and blowing a gale
here, in fact we nearly had a flood; and as
everything in my radio shack was damp, T

.considered. it remarkable that he should hear

my signals on such a bad night. Owing to
a breakdow_n in. my transmitter condensers
due to moisture, I was unable to work
him as arranged, although T could hear him.
OSA. but ‘trusted to be in- touch with him
again during the week.
THE TRANSMITTER
My transmitter: consists of the following :
Circuit—Series Hartléy with separate
tuned grid goil (1DH circuit).
(Continued on page 400)
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An [deal Amateur Transmitter

By HOWARD S. PYLE, A.M.L.R.E.

OLLOWING the writer’s article in
Fa recent issue of Rapro NEws, cover-
ing the subject of the proper design

of panel transmitters, a flood of letters
was received requesting more definite infor-
mation on laying out a medium power
panel transmitting unit to permit the
use of CW., I.C.W. or radio telephone, at
will. In response to this request, the writer
presents herewith photos and constructional
data covering his own transmitter, used at
amateur station 8FT, Plymouth, Michigan.
Four 5-watt tubes are used, the WE type
VT-2 being preferred. Using pure continu-
ous wave telegraphy, all four tubes are
connected in the familiar parallel arrange-
ment, while in the connection for voice
transmission or buzzer modulation, two
tubes serve as oscillators and two as ‘modu-
lators. . A glance at the circuit arrange-
ment will show it to be of the conventional
type, which needs no discussion. A panel
12 by 18 inches cut from quarter-inch bake-
lite comprises the face of the unmit. A

IR L

A front and rear
viewof the C.W-,
LCW. and
phone set con-
structed by Mr.
Pyle and de-
scribed in this
article. Consid-
ering the fact
that four tubes
are employed,
this is a very
compact set, yet
the parts are not
crowded. This is
so because of the
“‘double deck” ar-
rangement with
the VT sockets
on a sub-base,
which make for
short leads as
well.

S

baseboard of three-quarfer inch oak, 11 by
12 inches, is secured to the front panel by

three large wood screws and is braced by -

two brass angles. This provides a rigid
mounting for the instruments.

The tube sockets are supported on a
seven by eight inch shelf of three-six-
teenths inch bakelite which also serves to
mount the grid-leak and the plate and grid
condensers. A resistance lll’.lit for the gen-
erator voltmeter is hung under the shelf,
which is supported four inches above the
baseboard by four brass machine screws
passing through hard rubber tubing at each
corner.

A filament voltmeter, plate milliammeter,
D.C. voltmeter (plate circuit) and two
thermo-couple radio frequency ammeters
indicate the proper functioning of the vari-
ous circuits. The use of two R.F. am-
meters in the radiating circuit enables tuning
to greater efficiency by bringing the an-
tenna and. counterpoise system jnto balance.

A suitable filament rheostat of proper

R F Choke
—Am-——()

‘/q 5000 obms
! il '
L] :

)| ] ]
' cW
H 1 Plate
Reactor
0N ose. b K |

fh (SS0EY = S ;

_@ j 1
‘! : : :

mé i gﬂw R
—'— brid Bias oy transt
m 20 Yolts

The circuit diagram of Mr.—Pyle’s Jransmitter. Note the two D.P.D.T: switches, one for
changing from C.W. to I.C.W. and the other for changing from I.C.W. to phone.

When thrown

to the CW. position all four tubes function as oscillators,
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carrying capacity could not be found to fit
the space available, consequently, two power
rheostats were slightly remodeled and oper-
ate in parallel on the same shaft. A small
relay key is provided which breaks the
grid circuit, it- being considered advisable
to carry no R.F. leads beyond the panel.
The relay is operated from the conven-
tional Morse hand key.

All connectjons to outside sources are
brought to small connection blocks provided
on the rear of the base. This brings alt
leads to a central panel and keeps them
from the panel face.

Two binding posts are provided in the
lower right-hand corner of the front panel
for the microphone, which is a desk type.yd®

CHANGE-OVER DEVICES j

Change from C.W. to I.C.W. is effected
by simply throwing a small series parallel
switch at the lower left of the panel,
while voice or buzzer modulation may be
selected on a similar switch in the lower
right-hand corner. Buzzer modulation was
adopted, in- spite of some objectionable fea-
tures, imasmuch as it is designed to carry
on merely occasional local work where
phone is -undesirable, and provides a means
of complying with the government require-
ment for a reduction jn power for short
distance work.

An angle-iron frame of small stock serves
to support quarter inch mesh screening
forming a box about the entire transmitter.
This is coated with black enamel and in
addition to adding greatly to ‘the appear-
ance of the unit, serves to. protect the in-
struments from accidental damage while
allowing excellent air circulation about the
tubes. The writer cannot urge too strongly
that a similar frame or a cabinet provided
with ample ventilation openings be placed
about the transmitter. It presenmts a much
neater aspect and gives the set a “commer-
cial” appearance, as well as acting as a

(Continued on page 408)
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Loop Trahsmissioh Experiments

theorizing in this article.

DO not choose, this time. to end this

article with my conclusions; instead I

will put them in the first paragraph,

where they will be handy if you wish to

find them again. One of the things that
has always perturbed me about technical or
other articles is that 1 must always rustle a
few dozen pages and hunt through a wilder-
ness of ads. if I desire to make sure of my
memory of the writers’ conclusions; all be-
cause they have inevitably put them at the
end of their articles. My conclusions are
these: The loop antenna transmitter is good
if conditions are such that it will help you
to make the most of them, or if you intend
to put your signals through in one direction.
Otherwise don't fool with it.

By the way, the word loop in this case
does not mean the ordinary type of oversize
coil; instead, I made a regular open end
aerial into a large single turn loop standing
about 50 feet above the ground at its max-
imum.

The first arrangement was simple (as are
those that follow) and is iltlustrated in gen-
cral in Fig. 2, while Fig. 1 giyes an idea
of the original aerial. As mentioned above,
the peak of the loop was 50 feet from the
ground. The transmitter used to excite it
was the usual type of reversed feedback
set delivering two and one-half amperes to
the regular antenna and about two and four-
fifths to the loop. from three UV-202 tubes
and 500 volts D.C. Fig. 2b gives the equiva-
lent electrical diagram of the loop which is
useful in analysis. The condenser C was a
00025 mid. fixed mica with a 10,000-volt
rating and good for several amperes. The
loop had, of course, a higher fundamental
than the original antenna, the increase in
my case being about 50 per cent.
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By L. W. HATRY, 5XV

Here is some real good dope on loop transmission, and from the pen of Mr. Hatry.
He has given you the results of over six months of experimentation in

«a condensed, yet complete form.

Fig. 24

T here is no

/

£

Mast

o

B — o=

Fig.28

Fig. 2A shows the first transmitting loop employed. The series ground condenser is of .00025

mid. Fig. 2B illustrates the schemat

SOME RESULTS
Directional effects of this loop arrange-
ment were immediately noticeable. Look at
Fig. 3. You will see from the line AOB

7

Mast

X

/nsulalor

Cistern
/; X

e o

The second loop arrangement is shown as 4A. A porcelain insulator is shown in place of the

original ground condenser.

Best results were obtained in last experiment by inserting a condenser

in the position C-1 in Fig. 4B.
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ic diagram of the loop and connections.

and the compass the direction in which the
loop tended, AOB representing a bird’s-cye
view of the arrangement. AOQ is the orig-
inal aerial portion and OB the added sec-
tion, while O is the mast. The arrows,
1, 2 and 3, represent Galveston, Houston
and Denver, respectively. It was impossi-
ble to raise Galveston, who can ordinarily
be worked with the lowest of powers in
daylight. With the loop presumably con-
suming about 60 watts of energy, I could
just raise Houston, who was decidedly un-
complimentary about my signal strength and
steadiness (‘“‘wts mtr om?”). Galveston is
less than 75 miles distant and Houston is
(Continued on page 406)

Fig. 1

The original antenna employed. which was
used as part of the loop.
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A. C. Aprplied To Receiving Sets

By FLORIAN J. FOX, EX-ICEC

Contrary to the belief of some people, alternating current can
furnishing the plate and filament voltage for vacuum
however, limitations, but Mr. Fox

A photo of the original rectifier and filter unit constructed by Mr. Fox.

The choke coil is

situated on the left side of the board, the two fixed condensers in the center and the step-down

transformer on the right with the rectifier tube socket directly behind it.

HE use of rectified A.C. for sup-

plying plate potentials is by no

means new. Amateurs, as well as

broadcast stations, have used recti-

fied A.C. to supply plate voltage for
transmitting sets for some time. The ap-
plication to receiving sets seems to have
been delayed somewhat. This may be in
part due to a lack of popular literature on
the subject. This article has been prepared
with the idea of filling such a need.

The following description should prove of
special interest to users of dry cell tubes,
who are wondering how to get more volume
without distortion, due to overloading.
Most users of dryv cell tubes have learned
by this time that their tubes will not handle
the same output as the larger tubes will.
With the use of A.C., the broadcast listener
using dry cells can duplicate the perform-
ance of the larger tube sets. It has been
found that small tubes can give sufficient
output without overloading to fully load a
larger tube. Before describing how to ob-
tain rectified A.C. for the plate supply we
shall point out briefly how to operate an
amplifier filament on A.C. This is for the
benefit of those who may not care to use
the rectified A.C. at present, but who do
want to use a larger tube.

Procure a good bell ringing transformer

s

—0 O
svehn |otm| PV
g4 K
&l Pinging ___ WIS
Transformer TR 2
Fig. 4 [ o /ﬂ

Circuit arrangement used to supply the fila-

ment current from the A.C. line source. A

step-down transformer and a potentiometer
make this possible.

and a 200-ohm potentiometer. If a UV-
201A tube is to be used, almost any bell
ringing transformer rated from six to eight
volts will carry the load nicely. A resist-
ance with a mid-tap may, of course, be used
in place of the potentiometer.

Since the voltage drop in the rheostat can
not be used for furnishing a negative grid

T

TT“-:::"WT,

WY 82 Pinging
S======a———Jrunsformer

F[g.Z ‘//M. Al }

The circuit employed to supply the current for
the filaments of the vacuum tubes in a push-
pull amplifier from the 110-v. A.C. line.

biasing potential, it will be necessary to use
a “C” battery of ahout nine volts. This
assumes that the plate voltage is between 90
and 130. The theory of grid biasing poten-
tials has heen described by other writers in
recent issues of Rapro NEws.

THE CIRCUIT

Fig. 1 shows how the circuit of an ampli-
fier must be modified when lighting the
tube with alternating current. The changes
are extremely simple.

It might be added at this point that it is
not advisable to operate a detector tube on
alternating current. It will be too noisy.
Keep the stepdown transformer as far away
from the set as practicable, unless it happens
to be one that is entirely enclosed in a
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be successfully employed for
tubes in a receiving set.
has well covered the subject in this article. @

lﬁf_h

There are,

heavy iron case. Leads going to the fla-
ment of the amplifier should be twisted to
minimize electromagnetic induction,  If
some care is used, even two stages of audio
frequency amplification may be operated sat-
isfactorily in this manner.

Fig. 2 shows how “push-pull” amplifiers
may be adapted to operate on alternating
current.

We shall now show how A.C. may be
used for furnishing plate voltage for the
amplifiers..

The following equipment will be required :

1 Rectifier tube, UV-216 or WE-217A.

4 2-mfd. condensers.

1 Bell ringing transformer (8 V.).

1 Socket.

1 Choke coil (10-15 henries).

Suitable mounting material, wire, binding
posts, etc.

The rectifier tube should he either a UV-
216, or a Western Electric 217-A. Almost
any six-volt amplifying tube may be uscd
for this purpose with fair resulfs. Tubes
having a relatively low plate-filament impe-
dance are desired because the internal volt-
age drop will be less. thus leaving more
voltage available for the amplifiers. When
using amplifier tubes as rectifiers strap the
grid and plate posts of the socket together.

Having decided upon the tvpe of tube to
use, choose a bell ringing transformer which
will light the tube to somewhere near its
proper brilliancy without overheating. The
UV-216 tube will generally require the larger
size transformer. Other tubes will operate
on the smaller sizes. Care should be used
in selecting this piece of apparatus because
the voltage regulation is generally poor. A
transformer which may deliver eight volts
on open circuit may only deliver three or
four volts under a one-ampere load.

CHEAP CONDENSERS AVAILABLE

The 2-mfd. condensers are of the paper
type. Do not buy C.W. filter condensers
rated at high voltages. Such condensers are
quite expensive .and are much better than
those required for this purpose. There is no
need of buying condensers rated to with-
stand more than 500 volts.

The choke coil is part of the low pass
filter circuit. Tt was found that the primary
winding of a bell-ringing transformer has
close to 10 henries inductance and, therefore,
serves the purpose very well indeed. One
of the smaller tvpes may be purchased for
this purpose. The windings of a discarded
amplifying transformer may also he used.
In most cases the primary winding will have
sufficient inductance. The secondary wind-
ing will generally have too much resistance,
thus cutting down the available voltage ma-
terially.

UV-216 or Western
SElectric 2174

bell Ringing
rranst <

Choke-10 henrys

S L
N
§ -T-\\\;/'
T; 4mifa
/’ E—3
; Grounced side %
Fig 3 of AC Line

Method of obtaining rectified A.C. directly
from the line for amplifier plate voltage.
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1t will be noticed that the voltage is taken
directly from the line, no step-up trans-
former being used. The writer does not
wish to create the impression that such a
transformer is not desirable. It was omitted
for the sake of economy. The circuit
shown delivers about 100 volts to one or
two tubes and this is usually sufficient for
most purposes.

1§ more than 90 to 100 volts are desired, a
step-up transformer must be used. Either
buy or make one that has a ratio of 1 to 2.
1f a small core is used, the primary should
contain about 1,000 turns of No. 30 S.C.C
wire, while the secondary should be wound
with No. 32 or 34 S.C.C. wire (2,000 turns).
It is desirable to take out several taps on
the secondary winding so voltages of from
100 to 175 may be obtained. Due to re-
sistance losses. the voltage of the rectifier
will be about 175 instead of 200 when using
the step-up transformer described. Tig. 4
shows how a step-up transformer is con-

Step-up tronsf

]

0.C

Bell- ringmng

b e
choke 10 kenrys transt.

Fig 4

Method of obtaining rectified A.C. when using
a step-up transformer.

nected or added to the rectifier circuit.

The details of mounting the rectifier will
be left to the builder. The writer mounted
his frst model on a hoard 8 x 6 x 1 inches.
Since then another arrangement has been
used. The equipment was mounted on a
9 x 9-inch hard rubber panel fitted Jith a
sub-base. The panel and base fit into a
mahogany cabinet which matches the receiv-
ing set. The filament heating transformer,
whicl lights the power stage of the receiv-
ing set, was also placed in this cabinet. All
connections were brought to binding posts
inside the cabinet through holes drilled in
the hack. The only things appearing on the
panel are: A bezel, a lever switch for
changing the plate voltage and a switch for
opening the 110-volt A.C. supply.

A CAUTION

Tt is very important to note that when
no step-up transformer is used, the gronnded
side of the A.C. supply leads must be found
and connected exactly as shown in Fig. 3.
The grounded side of the A.C. supply can
be found by connecting one end of the fila-
ment of a 110-volt lamp to some other
ground, such as your receiving set ground,
and connecting the other end of the filament.
in turn to each of the two power leads. One
lead will light the lamp and the other will
not. The lead that does not light the lamp
is grounded. This wire should be marked
in some way. If a plug is used for con-
necting to the lighting circuit it should be
a “polarity” plug, so that it can never be
reversed if it is taken out and plugged in
at some other time. “Polarity” plugs are
those on which the contacts are placed at
right angles to each other, The two parts
will only fit one way. When a step-up

315
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Vy-Vy 5000 ohm resistances should be
capable of carrying about
15 milhamperes continuously..
Fig. 5. Potentiometer for obtaining several

values of plate voltage simultaneously. C1 and
2 are by-pass condensers.

transfornier is used, these precautions are
not necessary because the transformer insu-
lates the 110-volt circuit from the rest of
the set.

The voltage produced by this rectifier is
guite smooth and can be used on several
stages of either radio or audio frequency or
both. This presupposes that the tubes used
will stand the voltage delivered by the rec-
tifier. It is. of course, possible to obtain
several plate voltages simultaneously by
means of a potentiometer. Such a poten-
tiometer may be made up of several re-
sistances. (See Fig. 5.) However, for the
sake of simplicity, the writer recommends
the use of 45 voits of “B” battery for the
detector and amplifier (dry cell tubes) and
the use of the rectified A.C. for the plate
of the power stage, or stages.

an Emergency Transformer

N an emergency, or for experimental
purposes, a shunt or compound direct cur-
rent motor of 4 or ¥ h.p. may often be

used as a transformer to supply 5-watt
tibes. The armature may be used as the
primary, the shunt field for the high voltage
supply—if the motor is compounded—and
the series field for the filament supply.

The impedance of fractional horse-
-power, 110- or 200-volt armature is
usually large enough that when placed
across a 110-volt, 60-cycle supply it will 1ot
draw a very large input. In order to pro-
duce poles on the armature opposite the

eld poles on the frame, it will be necessary

rotate the brushes 90 electrical degrees.

ost of these small motors are two-pole.
This would mean 90 degrees on the com-
mutator. In case the brushes are not mov-
able it will be necessary to rotate the end
cap. This can easily be done by removing
the cover screws. If the cover is held by
four screws it will be easy to reduce the
A.C. hum by fastening the cover in this
position.

Al leads should be removed from the
brush boxes and the supply, with auxiliary
fuses, connected to them. An alternative
method is to remove the brushes and solder
the supply leads to the commutator seg-
ments 180 degrees apart. This permits reg-
ulation from practically zero voltage to
maximum by rotating the armature. This
will of course give simultaneous regulation
to both the high and low voltages.

The shunt and the series field leads may
be determined by testing with a lamp in
series with the house mains. The series
leads should give a good light and the shunt
leads simply a spark on breaking contact.
The shunt field should be placed in series,
care being taken to see that they are not
bucking, as in this case there will he little

By EDWARD W. BERRY

or no terminal voltage. The series field
may either be placed in s ries or multiple,
depending upon their individual voltages. 1f
in series. they must not be bucking, and if
in parallel they must buck or they will
short circuit each other. An easy method

to determine whether fields are bucking
when parallel is to connect one set of leads
together and touch the remaining two leads
together. A good spark means wrong
connection.

(Continued on page 414)
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Neutrodyne Receivers

Because of the popularity of
Mr. Groves will prove of considerable interest to our readers. There
provements that Mr. Groves has worked out that will no

By A. L. GROVES

doubt
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ReflexRadio ReceiversihTheoryvand Practice

Neugrodyne receivers at the present time we believe this article by

are a number of little im-
be of benefit to many.

While such a set will operate very well
on small aerials, or even on a loop, it is

Radio News for September, 1924

By JOHN SCOTT-TAGGART, F. Inst. A. M. I. R. E.

This is the first installment of an article dealing exhaustively

its forms.

Those who have ex

with reflex amplification in all
perienced difficulty in operating sets of this type or are desirous

of carrying on experiments will find this treatise full of helpful information.

EFLEX radio receivers are those

in which one or more of the

tubes act as both radio and audio

frequency amplifiers. It is as-

sumed, of course, that the reader
is well acquainted with the ordinary prin-
ciples of radio frequency amplification
and the amplification of the andio fre-
quency currents obtained after the pro-
cess of rectification which will usually
be carried out by means of a crystal de-
tector or three-electrode tube acting in
such a capacity.

It was found as long ago as 1912 that
the three-electrode tube was not only
capable of amplifying radio-frequency
oscillations and audio-frequency currents,
but that by using proper circuits the
tube could amplify both types of cur-
rents at the same time without there
being any undesirable mutual interfer-
ence. Circuits in which a tube acts both
as radio-frequency amplifier and as audio-
frequency amplifier are known as reflex
circuits. This latter term implies that
after rectification the audio-frequency
currents are led back and amplified by
one of the tubes which has acted as an
amplifier of the original radio-frequency
currents,

HIGH SENSITIVITY

Reflex receivers are naturally highly
sensitive because one tube is giving two
stages of amplification. This type of
circuit naturally results in a very ap-
preciable economy in vacuum tubes, and
in many cases only half the number of
tubes are necessary to carry out any
desired reception,

Very little has been accomplished in
the way of developing reflex amplifica-
tion circuits except during the past year.
This fact is significant because there are
numerous special problems which have
to be faced and solved when a radio
receiver is being designed to operate on
the reflex amplification principle. The
grecatest problem is to prevent audio-fre-
qQuency regeneration which causes buz-
zing or squealing noises to be heard in
the receiver. The way in which the
various difficulties may be met are de-
scribed in the following pages, and it
will be seen that reflex amplification is
a subject in itself.

ELEMENTS OF REFLEX AMPLIFICATION

In a radio receiver of the reflex type,
the audio-frequency currents have a fre-
quency between 200 and 3.000. These
currents are the ones obtained after the
rectification of the incoming signals,
which may be due to broadcast trans-
missions, continuous waves or spark
signals. This article is primarily con-
cerned with the design and operation of

.......... ~

amplification. A three-electro_de tube
may be used as a reflex amplifier, not
only in receiving circuits, but in trans-
mitting arrangements.

GENERAL ARRANGEMENTS

Fig. 1 shows the general arrangement
of a three-electrode tube as a reflex

amplifier. The input circuit is the grid
4
7
LA
c
A
I
Fig. 1. The general circuit arrangement for a

three-electrode vacuum tube performing as a
reflex amplifier,

circnit and it will be seen that two trans-
formers are used to feed the input circuit.
The transformer, L, L, is an air-core
transformer which supplies to the grid
circuit radio frequency currents which
we may assume are being supplied by a
source connected across the terminals,
A, B. The transformer T,, T, is connect-
ed in series in the grid circuit and supplies
audio-frequency currents from a source
which may be connected to the termin-
als, C and D. The condenser, C, is a
fixed condenser having a capacity of, say,
002 mfd., and its object is to allow the
radio-frequency current induced into L,
to communicate its effect to the filament,
F,, of the tube. If the condenser
C,, is omitted, the secondary, T,, will act
as a choke to the radio-frequency cur-
rents in the grid circuit, and this will
prevent the full voltage supplied by L, to
be communicated to the grid of the tube.
In most transformers, however, there is
a fairly substantial distributed capacity
in the secondary windings and this will,
in many cases, be sufficient to allow the
passage of radio-frequency currents.

.TWO OUTPUT CIRCUITS

There are two output circuits, one a
radio-frequency output and the other an
audio-frequency output circuit. In Fig.
1 it will be seen that the radio and audio-
frequency output circuits are in series.
The transformer, L, L, allows the am-
plified radio-frequency energy to be led
away from the terminals, W, X. The
iron-core transformer, T,, T, allows the
amplified audio-frequency currents to be
led away from the terminals, Y, Z. A
fixed condenser, C,, of, say, .002 mfid.
capacitwie conmiec et arHekd s ey & MR g v,

important bearing on the operation of
reflex amplification circuits, and it is
almost impossible to lay down any defin-
ite rule about the necessity for by-pass
condensers such as C, and C.. In some
circuits, or when using certain compon-
ent parts, these by-pass condensers are
cssential; in other cases they may be
omitted; in some cases the value of these
condensers is a matter for experimerit
with the particular components used.
Different transformers. for example, have
different distributed capacities and differ-
ent impedances; this also applies to head-
phones and loud speakers. These facts,
however, are merely being stated for in-
troductory purposes.

Looking at the Fig. 1 circuit we see
that the grid of the tube has its potential
changed both at radio and audio-frequen-
cies. The grid has a normal operating
potential which, if no battery or poten-
tiometer is included in the grid circuit,
will be somewhere in the neighborhood
of —1 volt. This potential is due to the
drop in voltage across the rheostat, R,,
and is relative to the negative side of
the filament,

AUDIO FREQUENCY CURRENTS

Let us first consider that audio-fre-
quency currents of an alternating nature
are applied to the terminals C, D, no
radio-frequency currents being appliéd to
the terminals A and B. Under these con-
ditions the grid has its potential varied
first in a positive and then in a negative
direction at an audio-frequency. When
the grid is positive there will be an in-
crease in the plate current and this will
flow through the primary, L, of the
radio-frequency transformer, L, L, and
through the primary, T,. of the iron-core
audio-frequency transformer, T,, T, and
then through the “B” battery to the fila-
ment. The currents flowing through the

.primary, T. will be amplified currents

and the condenser, C, will have practic-
ally no effect on their amplitude as this
condenser is of small value in relation to
the frequency of the currents. The
audio-frequency currents flowing through
T; will be passed on to T, the trans-
former being of the iron-core type. The
amplified audio-frequency currents may
be led away from the terminals, Y, Z;
they might, for example, be used to oper-
ate head-phones or might be led to the
grid circuit of a second tube to be ampli-
fied once more. If we desire to cause the
amplified audio-frequency currents to op-
erate high resistance head-phones, the
transformer might be eliminated and the
head-phones connected in place of the
primary, T,

®
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L, L., to the grid circuit of the tube and
the condenser, C,, will obviate any chok-
ing effect which the secondary, T, might
have on the radio-frequency currents.
These latter, therefore, might be said to
ignore the transformer in the grid circuit.
The grid, Gi. will now have its potential
varied above and below its normal oper-
ating potential which will be —1 volt.
Amplified radio-frequency oscillations
will flow in the plate circuit of the tube
and these will pass through L;, the con-
denser, C,, and the “B" battery. Here
again the radio-frequency currents ignore
the transformer, T,, T,, and pass through
the condenser, C.. If this condenser were
missing they would flow through the nat-
ural condenser which constitutes the dis-
tributed capacity of the primary, T,. The
radio-frequency currents flowing through
L, are passed on to the secondary, L,, and
may be drawn away from the terminals,
W, X. They might be detected, for ex-
ample, by connecting a crystal detector
and head-phones across the terminals,
W, X. For the sake of simplicity, the
radio-frequency transformers are shown
aperiodic, but there is no reason why they
should not be tuned to the frequency of
the radio-frequency currents being am-
plified by the tube.

We see then that the tube will act as
a radio and audio-frequency amplifier be-
cause the frequencies are so different that
the transformers by their very nature act
as “sifters-out” of the currents they wish
to select. Let us now consider that the
radio and audio-frequency currents are
both being applied to the input circuit of
the tube. The grid potentials are now
somewhat complex. We can consider
the audio-frequency currents as taking
control and slowly moving the operating
point on the grid potential plate current
characteristic curve of the tube; in other
words, the normal operating potential of
the grid, instead of remaining at —1 volt,
is being varied slowly on either side of
this by the audio-frequency currents.

OPERATING POTENTIALS

At one instant the operating potential
of the grid may be —1 volt, the next —%
volt, then back again to —1 volt, and
then —1¥% volts, and so on. 'These
changes are taking place at, say, 1,000

O
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Fig. 2. A circuit arrangement to illustrate the

effect of the super-imposition of an alter-

nating current on a direct current on a
vacuum tube.

times per second, which is a very slow
frequency when compared to the radio-
frequency currents which we will assume
are due to signals having a wave-length
of 300 meters, the currents, therefore,
having a frequency of one million. We can
relatively say that the grid potential is
being only slowly varied by the audio-
frequency currents. We have assumed
that the change of voltage from —1 volt
to —¥% volt takes 1/4,000 part of a sec-
ond. During this period the grid is hav-
ing impressed on it a fluctuating voltage
which is first positive and then negative,
and the frequency of which is one million
per second. During the time taken for
the grid potential to become ¥4 a volt less
negative due to the audio-frequency cur-
rents, there will be 250 complete cycles
of oscillating current applied to the grid.
From the point of view of the radio-fre-

quency currents applied to the grid, the

potential of the latter remains practically

steady, and, in fact, this slow audio-fre-

quency change of the normal grid poten-

tial does not interfere with the radio-

frequency amplifying action of the tube.
TWO CURRENTS

In the plate circuit of the tube we have
the two sets of currents flowing. We
have the audio-frequency changes of the
steady plate current and super-imposed
on these we have the radio-frequency
current changes which are 1,000 times as
rapid.

It is most important that a proper con-
ception should be had of the fluctuating
plate current, and one or two analogies
may help to make it clear, first, how
the tube will act as an amplifier of two
different sets of currents and, second,
how these currents can be amplified with-
out nmtually interfering with each other.

A USEFUL ANALOGY

A very useful analogy is that shown in
Fig. 2. In this figure we have a potentio-
meter, P, passing a steady current
through the direct current ammeter, M;
at the same time an alternating current is
being fed into the ammeter circuit by
means of the transformer, T, the letter A
representing the alternator. The needle
of the ammeter will normally take a defi-
nite position. If the flood on the poten-
tiometer is left stationary, it will be no-

ticed that although the ammeter needle’

remains, on an average. in one position, the
audio-frequency currents superimposed on
the direct currents in the ammeter circuit will
cause the needle to vibrate on either side
of its normal value. By moving the po-
tentiometer slider more to the left, a
larger direct current will be made to pass
through the ammeter M; but although the
needle of the ammeter will move to one
side, yet it will still continue to vibrate
in sympathy with the alternating current
which first adds and then subtracts itself
from the steady current flowing through
the ammeter. Thus, although the steady
current flowing through the ammeter
may be varied by moving the slider up
and down along the potentiometer resist-
ance, yet the audio-frequency vibrations
due to the alternating current will still
remain. The ammeter M may therefore
be said to be responsive, not only to the
slow changes in the current flowing
through it, but also, simultaneously be
responsive to the more rapid alternating
current. It must not, therefore, be
thought something very unusual for a
tube to be carrying out two duties at
once.
A FURTHER ANALOGY

Another analogy which may help is
that of a person swinging backwards and
forwards in an ordinary child’s swing. If
one could watch this simple act from
a stationary spot in the universe, the mo-
tion of the person on the swing would be
very complex. Not only would he be
moving backwards and forwards in the
swing, but he would be traveling through
space at a terrific rate. To those of us
on earth. the person in the swing is sim-
ply carrying out a very elementary mo-
tion. and only a single motion; we are
not concerned with the other attendant
motion of the earth. .

Consider again a person walking up
and down the corridor of a train in mo-
tion. If the train is going smoothly and
the blinds are all drawn, those in the train
would only be concerned with the up and
down motion of the man in the corridor;
he would not be concerned with the for-
ward motion of the train, and this would
in no wise affect his walking up and
down. Conversely, the train, if it had a
mind, would not be at all concerned as to
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what was going on inside the corridor; its
sole object is to travel from one spot to
another, and the mere walking up and
down of a person along the corridor
would not in any way affect this motion.

Similarly, the radio-frequency currents
and audio-frequency currents both use
the tube as an amplifier, but ignore each
other in the process of amplification.
Only when one set of currents seriously
alter the operating conditions does the
other set of currents affect it. As long

Fig. 3.
have a parallel output connection.

A reflex circuit arranged so as to

as the man in the corridor only walks up
and down, the train does not mind, but
if he at one end puts on the brake, then
the train immediately feels the effect and
its motion is affected. Innumerable ex-
amples could be given of two separate
motions taking place independently of
each other, but the examples given should
be sufficient to indicate that widely dif-
ferent frequencies may be amplified by a
tube without any trouble whatever. There
are, however, conditions in which one set
of currents will interfere with the other,
and examples of this will be given as we
proceed.

PARALLEL OUTPUT CONNECTIONS

Although in Fig. 1 we have indicated
how the radio and audio-frequency
output currents may be drawn off separ-
ately by the use of different types of
transformers, yet there is another general
method of arranging these transformers.
In Fig. 1 they are shown connected in
series, while in Fig. 3 a change has been
made by connecting them in parallel. It
will be seen in Fig. 3 that while the input
circuits remain the same as in Fig. 1,
the radio-frequency transformer, L, L,
is no longer in series with the primary,
T, of the iron-core transformer T, T,
used for drawing off the audio-frequency
currents. The primary, T, of the iron-
core transformer is now in the plate cir-
cuit of the tube and the normal steady
plate current flows through this trans-
former. The radio-frequency currents
will not pass through the primary, T, on
account of the impedance of the wind-
ing, T, and the currents therefore pre-
fer to pass round the path comprising the
condenser, C, and the inductance, L,
The condenser, C,, may have a capacity
of .002 mfd. The primary, T;, will not
act as a short circuit to the high-fre-
quency currents because it would choke
them back. Also the condenser, C, in
series with L, would not short circuit the
audio-frequency currents passing through
T, because the condenser, C,, has a rela-
tively small capacity, and the audio-fre-
quency currents which might pass
through C,, would be exceedingly feeble.
In any case, these audio-frequency cur-
rents would not be passed on to the sec-
ondary, L,, of the transformer, L, L,.

We thus see that it is possible by using
parallel connections of this kind to still
separate the radio and the audio-fre-
quency currents in the plate circuit of
the tube. ‘Instead of a transformer, T,
T, head phones might, of course, be con-
nected in the place of T, if the audio-
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frequency currents are to be indicated
without any further amplification.

The remarks which have already been
made in regard to the distributed capacity
of transformer windings will explain why
an air-core choke coil is generally in-
serted in series with the head-phones or
primary of an audio frequency trans-
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Fig. 5. In this reflex circuit the two input-
circuits are divided.
former through which the audio-fre-

quency currents pass.

Fig 4. shows an amplifier circuit simi-
lar to Fig. 3 in general principles. It will
be noted, however, that head-phones have
been included in the plate circuit of the
tube and that an air-core choke coil L,
consisting of, say, 200 turns of wire
wound on a 3 in. tube, is connected in
the plate circuit of the tube. The audio-
frequency currents applied to the grid of
the tube are amplified in the usual way,
and the amplified currents will pass
through L, unaffected and through the
telephones T. The radio-frequency cur-
rents, however, are very effectively
choked back by the choke coil L; and
they therefore go along the easier path
which comprises the condenser C, and the
inductance L;, which is shown tuned by
the condenser C,, The disadvantage of
the parallel arrangement in Fig. 3 is that
the primary T, in actual practice has a
substantial distributed capacity which acts
as a short circuit for the radio-frequency
currents. The result is that the currents
which pass through C, and L, are not as
calm as they would otherwise be. If,
however, the choke coil is connected as
shown in Fig. 4, practically the whole of
the radio-frequency currents will pass
round the by-pass circuit and will ener-
gize the circuit L, C,, which is tuned to
the frequency of the oscillations. It will
be noticed that the bottom of the circuit
L, C, is connected to the negative ter-
minal of the filament battery B,. The
actual connection might be made to the
positive terminal of B: or to the positive
terminal of the battery B, without mak-
ing very much difference. The important
point to bear in mind is that the audio-
frequency output circuit is to be separ-
ated from the radio-frequency output cir-
cuit by means of a choke coil, or the
choking effect of a transformer winding
or head-phones.

In Fig. 4 we have shown the two out-
put circuits divided. The same idea may

be applied to the input circuits; Fig. 5
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Fig. 4. A reflex amplifier circuit with the

head phones in parallel with the plate-filament
circuit.

illustrates this. The radio-frequency os-
cillations are applied by means of a trans-
former L; L, to the grid circuit of the
tube, a condenser C; of, say, .0003 mfd.
being connected in the position shown.
The secondary T, of the iron-core trans-
former T, T, is connected across the grid
and filament of the tube, a choke coil L,
consisting of an air-core inductance,
being connected in the position shown.
This choke coil might be omitted, but
owing to the self-capacity of the winding
T, the high impedance of the latter wind-
ing will be rendered more or less ineffec-
tive and a partial short circuit of the
radio-frequency currents will occur. It'is
therefore desirable to connect a choke coil
L, of small distributed capacity in series
with T,. This choke coil will, therefore,
prevent the radio-frequency potentials,
which are communicated by the circuit
L, C, to the grid G, from being short cir-
cuited through the audio-frequency sup-
ply circuit. The audio-frequency cur-
rents to be amplified are applied to the
terminals C D and are communicated to
the grid through the transformer T, T..
The coil L, of course, does not in any
way affect the audio-frequency potentials
being applied to the grid G

In this circuit the mput circuits are in
parallel; the condenser C; is inserted in
the position shown for the simple reason
that if it were not there the audijo-fre-

.quency currents supplied by T, would be

short circuited through the inductance L,
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Fig. 6. A reflex circuit with both input and

output circuits in parallel.

just as effectively as if the latter were
simply a wire connection. The blocking
condenser C; is therefore inserted to pre-
vent such a_short circuit. If C, has a
value of .002 mfd. or upwards, it will
hegin to act as partial short circuit of the
frequency currents in the plate circuit of
the tube. A detector of some kind might
be connected across L, C,.

Fxg 6 is a circuit in which both the in-
put circuits are in parallel, and also the
output circuits. The left-hand side of the
circuit in Fig. 6 is similar to the input
circuit of the circuit just described, while
the output circuits are of such a charac-
ter that the audio-frequency currents
pass through one branch, while the radio-

frequency currents pass through the
other branch of the output circuit. To
prevent the radio-frequency currents

from passing around the telephones, or
audio-frequency circuit, the choke coil
L, is connected in the position shown.
The fixed condenser C, prevents the in-
ductance L, from short circuiting the
telephone circuit, and its value may be
anything - from about .0003 mfd. to .002
mfd. Even at this latter value, a slight
reduction in the telephone signal strength
is usually appreciable, and therefore
larger values for C, are not recom-
mended. This condenser may be called
the “coupling condenser,” because it
couples the oscillatory circuit L,C,, which
now replaces the original transformer
winding, to the plate circuit of the tube.
The steady plate current now passes
through the telephone circuit and does
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not pass through L, The radio-fre-
quency currents, instead of passing
through L; and T, go round the said path,
C, L, C,, and back to the filament, ener-
gizing the circuit L; C, on the way.

The bottom end of I.; C, is connected
in Fig. 6 to the negative terminal of the
filament battery B,, but the connection
might be made, with similar results, to the
positive terminal of Bi, or to the positive
terminal of B, Results would also be
obtainable if the connection were made to
the top side of the telephones T, but in
the latter case the radio-frequency cur-
rents would pass through the telephone
circuit (the telephones would have, of
course, to be shunted by a fixed conden-
ser), and this would be exactly what we
are trying to avoid.

The reasons for employing parallel con-
nections will be better understood when
we come to some practical circuits. Suf-
fice it to say that, unlike many alternative
arrangements, there are distinct reasons
for using the parallel arrangement in-
stead of the series method of connecting
input and output circuits.

REFLEX AMPLIFICATION AND THE
CHARACTERISTICS OF THE TUBE

Generally speaking, a substantial emis-
sion is required from the filament of a
tube to act as a reflex amplifier. The
reason is simple; the grid potential varia-
tions correspond to the sum of the am-
plitudes of the radio- and audio-frequency
currents. A long characteristic curve 1s
therefore most desirable. A tube with
small filament emission is not to be
recommended.

grid potential plate current char-
acteristic curve is illustrated in Fig. 7.
The normal operating point may be at
either A. B, C or D; the point A is most
undesirable because there is a steady grid
current flowing which will introduce

_heavy damping in both the audio-fre-

quency imput circuit and the radio-fre-
quency input circuit. This, moreover,
will introduce a certain amount of dis-
tortion as well as the weakening of the
input potentials. The points B and C
are the best, provided the input currents
are not of too large a magnitude. The
point D is also, to a certain extent, un-
desirable, because when the grid became
positive a grid current will flow, but when
the grid is made negative by the input
potentials, no grid current would flow.
The result would be that damping would
be introduced on the positive half-cycles
of both the radio- and audio-frequency
currents, and this would introduce a cer-
tain amount of distortion. This, how-
ever, would not be very appreciable, and
if the grid currents in the tube are small,
the point would most likely be over-
looked.

A more important consideration is a
straightness of the characteristic curve
along the portion to be utilized. The
curve between D and A should be as
straight as possible in order to obtain
faithful ampliﬁcation without distortion.
If the representative point on the char-

acteristic curve travels round a bend

Fig. 7.

A grid potential, plate current char.
acteristic curve.

»
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serious distortion will occur, due to the
rectification effect.

Above and below each of the points
A, B, C and D, we have shown dots
on the characteristic curve, these indi-
cating the maximum positive and nega-
tive changes in the plate current, due to
the audio-frequency cycle. When the
grid potential is such that the plate cur-
rent is at the higher dot above B, for ex-
ample, we have to consider that at this
moment a positive half-cycle may be ap-
plied to the grid by the radio-frequency
input circuit. If the radio-frequency cur-
rents are very feeble in relation to the
andio-frequency currents, we can ignore
them from the point of view of studying
the characteristic curve. If, on the other
hand, the radio-frequency currents are of
a strength comparable to the audio-fre-
quency currents, we have to consider the
amplitude of the positive half-cycle added
to the amplitude of the positive half-
cycle of the audio-frequency currents.
The same, of course, applies to the nega-
tive half-cycles of the two sets of cur-
rents. We have to select such a point on
the characteristic curve, that if we add
the two positive amplitudes together and
the two negative amplitudes together, the
representative point on the characteristic
will not move off a straight portion. This
is one of the first important rules in con-
nection with reflex amplification.

THE CHARACTERISTIC CURVE TO BE
SELECTED

Stated briefly, the rule is that the char-
acteristic curve should be selected, and
the point on the characteristic curve se-
lected so that the representative point
always keeps on a straight portion of the
characteristic curve. If this is done, the
fullest amplification will be accorded to
both the radio- and the audio-frequency
currents. If we operate the tube at some
such point as A, or even sometimes C,
we are in danger, if the radio-frequency
currents are of large amplitude, of over-
running the tube in the sense that the
representative point will, in the case of
the positive or negative half-cycles. travel
round a bend in the curve, the result
being insufficient amplification, and a
considerable amount of distortion. .

In reflex amplification circuits, as in
any other amplification circuit, it is desir-
able to have the characteristic curve to
the left of the point representing zero grid
volts. Under these conditions grid cur-
rents will be non-existent, and distortion
from this cause will not arise.

Fig. 8 shows a characteristic curve
which has been moved to the left-hand
side of the line XY. This movement of
the characteristic curve is effected by
using a higher plate voltage. Instead of
operating the grid potential at zero volts,
which would bring us to saturation point
on the characteristic curve, a negative po-
tential, sufficient to bring the normal op-
erating point to about the middle of the
characteristic curve, is applied to the grid.
In the Fig. 8, since the steepness at the
points A, B and C is the same, the only
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A characteristic curve showing the
effect of high plate voltage.

Fig. 8.

question which affects our choice of the
points A. B and C is the amplitude of
the radio- and the audio-frequency cur-
rents to be amplified. If the currents are
of small amplitude the points A and C
will give as good results as the point B,
but if the latter point be used, one is cer-
tain that, under ordinary conditions,
neither bend will be approached by the
representative point.

GRAPHICAL REPRESENTATION OF
REFLEX AMPLIFICATION

A graphical representation of reflex
amplification is illustrated in Fig. 9. In
the top line we have shown the radio-
frequency currents which are applied to
the grid; the second line shows the audio-
frequency alternating currents. The act-
nal nature of these two sets of current
will depend upon whether spark signals,
continuous wave signals, or modulated
signals, such as telephony, are being re-
ceived. The simplest case, however, is
illustrated in Tig. 9. The third line shows
the effect on the electron flow from the
filament to the plate and around the plate
circuit. It will be seen that although the
general change in the plate current is
an audio-frequency one, yet super-
imposed on this audio-frequency varia-
tion we have the exceedingly rapid radio-
frequency variation. The diagram 3 not
intended to be to scale, but merely illus-
trates how the two sets of currents are
combined in the plate current of the tube.

The fourth line shows how the audio-
frequency currents may he selected in the
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Fig. 9. A graphical representation of reflex
amplification.

plate circuit. A method of doing this
was shown in Fig. 6, in which a choke
coil L; is used to choke back the radio-
frequency current variations which are
superimposed on the audio-frequency
current variations, as shown in line 3,
Fig. 9. The radio-frequency variations
which are choked back by L, pass round
the other branch circuit and appear in
the circuit L, C,, entirely free from the
audio-frequency current variations. These
selected radio-frequency currents are
shown in the fifth line of the Fig. 9 dia-
gram. It will thus be seen that the cur-
rents only mix in the third line, ie., the
plate circuit of the tube.

GENERAL PRINCIPLE OF DESIGN OF

REFLEX AMPLIFICATION RECEIVERS

Before discussing in any detail the dif-
ferent kinds of reflex amplification cir-

.cuits and their operation, it is proposed

to discuss one or two of the general prin-
ciples governing reflex circuits.

As in all tube circuits, it is possible to
substitute well-known equivalents in dif-
ferent parts of circuits and thereby to
produce an almost infinite number of
variations. In the case of reflex circuits,
however, there is always an uncertain
property involved. One can never quite
foresee what is going to happen, and a
fixed condenser here or there which
might not in any way affect the opera-
tion of an ordinary tube circuit will radi-

www americanradiohistorv com

321

cally change the operation of a reflex
amplification circuit. With a given set
of components, it might be definitely.
stated that such and such connections
would be found most suitable. If, how-
ever, an experimenter were to wire up the
circuit with different components, en-
tirely different results would he obtained.
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Fig. 10. A simple single tube reflex ampli-
fication circuit of excellent characteristics.

The great trouble with reflex amplifi-
cation circuits is that the tube, which
carries out the two stages of amplifi-
cation, always tend to oscillate at audio-
frequency which will usually produce a
buzzing noise in the head phones or loud
speaker. This is the one great serious
fault of reflex amplification circuits, and
various means have been suggested to
prevent this effect taking place.

There are certain other simple rules
which must be observed if the maximum
signal strength is to be obtained and if
the circuit is to be stable. The principal
one of these, apart from the warning
against having audio-frequency feed back
which may cause buzzing is that batter-
ies, telephones, loud speaker, and the
like should all be connected through
earth so that their potential is fixed.
All designers of wireless apparatus en-
deavor to prevent storage batteries, “B”
batteries, telephones, potentiometers,
and other similar pieces of apparatus,
particularly those which are of sub-
stantial bulk, being placed in a circuit
at a point at a radio-frequency potential
to earth. The same rules apply to reflex
amplification circuits, but in addition we
have to add the rule that all such appa-
ratus as that mentioned above should not
be allowed to be at audio-frequency po-
tential to earth. .

Fig. 10 shows a simple single-tube re-
flex amplification circuit. This circuit
has been chosen because of its simple
nature. A loose-coupled circuit is em-
ployed for introducing the radio-fre-
quency oscillations from the aerial to the
grid circuit of the tube Vi A variable
inductance L, is shown in series with a
variable condenser C,, while L, is loosely
coupled to L, and is also shunted by
a variable condenser C,. Both the aerial
and closed circuits are, of course, tuned
to the incoming wave-length. The radio-
frequency oscillations are applied to the
grid and filament of the tube, the con-
nection to the filament being made
through the condenser C,, which has a .
value of, say, .001 mfd. In the 'plate
circuit of the tube we have the induct--
ance L, and the head phones T and the
“B” battery B. The inductance L, of
the primary of a fixed transformer L, L,
is designed to suit the wave-length to
be received. The head phones T are
shunted by the fixed condenser C, of, say,
002 mfd. capacity for the purpose of
by-passing the radio-frequency currents

(Continued on page 390)
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Waves, Wave-Lengths and [hductance

as leaving from the central point in the form of ri

HE beginner, having constructed the

simple radio set described in this

department last month. is now ready

to learn some of the facts regarding

its method of operation; that is, some
of the electrical causes which make it func-
tion. The action of each piece of apparatus
will be explained in the simplest terms pos-
sible as well as their relations to each
other. :

One of the greatest fascinations of radio
is the fact—as it is generally put—“that
music comes out of the air.” As a matter
of fact it does not come out of the air.
The electrical waves which carry the speech
and music are carried through what the
scientists call the ether.

A word about this: It is not known
actually to exist, according to scientists, but
it is the best way to explain the action of
radio. The scientists say it is a universal
medium which pervades everything. It per-
meates walls or glass or brick, just as
water will soak into a sponge. That is
why radio waves may be picked up on an
antenna strung up inside a building or under
ground. No one knows what the ether is like,
except that it is capable of transmitting
waves. It might be said to resemble a very
fine grained jelly—fine grained enough to
allow it to flow between the molecules of
glass or wood. When a dish of jelly is
shaken the jelly vibrates throughout. All
parts of it shake. A transmitting radio
station simply shakes this supposed universal
jelly and the receiving station, being sensi-
tive to waves, is shaken also.

This substance is everywhere. It may
be found where_there is no air, it is present
in a vacuum. In a word, it is wniversal.

A powerful transmitting station simply
shakes this ethereal jelly a certain number
of times a second, usually, many thousands

phases of the subject, radio.
first, that we have a clear understanding of the fundamentals of radio.

By A. P. PECK

In this article, the third of a series, Mr. Peck has covered what are probably the most important

In order to understand the more technical points, it is necessary,

!

\ND DOWN AS

WAVE TRAVELS.

If a stone is thrown into a body of water, small waves will be created due to the impact. These waves, when looking down upon the water, are seen

production and propagation of a radio wave.

of times. The antenna of the receiving sta-
tion is, of course, in the ether. (No matter
where it may be placed it will be in
this universal sea and constantly bathed by
it.)  The vibration or waves set up by
the transmitter wash up around the receiv-
ing antenna, so to speak. This washing up
or vibration has a strange effect on the
wire of the antenna, it sets up a tiny cur-
rent within it which is communicated to the
receiving set.

How this is done or why, no one knows.
It is simply what might be termed a proven
fact of science. It actually happens and
that is all we know. The fact remains,
however, that when the transmitter shakes
or vibrates this universal medium, the vibra-
tions travel in all directions through the
universe for thousands of miles in all direc-
tions. The distance the vibrations travel he-
fore dying out, of course, depends upon the
power of the transmitter—the strength with
which it is able to shake the ether.

THE WAVES

The waves are more or less like the waves
on top of a pond. When one throws a stone
into a body of placid water there are ripples
formed as illustrated in Fig. 1. The water
moves up and down.
thrown into the water and there was a cork
floating several feet away from the point
where the stone was thrown, the water
ripples produced by the stone would cause
it to bob up and down with the waves.
If this cork were attached to an arm and
if the arm were connected to the smallest sort
of an electric generator, the whole thing
might be likened to the radio receiving sta-
tion. The up-and-down motion of the water
waves would be communicated to the arm
through the cork; and the arm, in turn,
would work a pulley connected to the gen-

ngs, which, as they travel, grow larger and larger in circumference.

Now if a stone were ~

This is an_analogy of the

erator and the generator would produce a
very small electric current.
The currents we deal with in radio are

alternating. That is, they travel on a
wire fArst in one direction and then in
the other. They make this change many

thousands of times a second. Likewise, they
will change their direction of flow in all the
other parts of the set until they pass to
the detector. What the detector does will
be explained later. For the present, how-
cver. we will deal with the currents flowing
first in one direction and then in the other.

It is this sort of current which, when
forced into an antenna causes the ether to
shake. This current is exactly like that
used to light odr homes and run our mills,
except the flow changes directions much
more often. Who has not seen the notation
on motors or electrical appliances about the
house, “60 cvcles”? This means the instru-
ment is built to be nsed on currents which
change directions—flow first one way
through the conducting wires and then the
other—60 times each second. At the radio
transmitting station a current just like our
alternating lighting current is forced into
the antenna, except the current changes di-
rection many more times a second—as
many as 30,000,000 times each second, in
some cases.

An ordinary generator such as is used in
the power houses that light our homes could
be used as a generator of radio waves if
it could be built to generate a current chang-
ing direction—or polarity, as the scientists
call it—at such a high rate. That, how-
ever, is not done except in some very few
cases of high powered stations, which use
certain frequencies. (Frequency means the
number of times the current changes direc-
tion each second, such as 60 cycles frequency,
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meaning changing direction 60 times each
second.)

ABOUT "NATURAL PERIODS”

Now an analogy. Consider the pendulum
- All of us know that a pendulum swings
backward and forward a certain number of
times a second. The number of times each
second it will pass backward and forward
will depend upon the length of its arm,
This is one of the well known laws ol
physics. A short pendulum will swing many
times a second, while a long one will swing
only a few times.

Now imagine a pencil attached to the
bottom of the pendulum and a piece of
paper being drawn under it in a direction
at right angles to the way the pendulum
swings. Imagine the paper passing under
at always the same speed, say a speed of
one foot per second. If a pendulum about
three feet long were used, each foot of
paper would show a line representing onc
complete cycle, that is, the line drawn by
the pencil would begin at the center line,
extend far out to the right, reverse, cross
the center line again, swing out far to the
left, reverse and come back to the center
line one foot away from the beginning
point, as illustrated m Fig. 2. This curved
line would be repeated every second until
the pendulum stopned. It might not swing
so far out; in fact, as the pendulum grad-
nvally lost speed, the curve would come
closer and closer to a line drawn midway
between to furthest point reached to the
left and the furthest point reached to the
right, but no matter how nearly the curve
approached the center line it would always
take a foot of the paper for the pendulum
to complete a full swing to the right and
left. Never any more or less.

Now, if we change the length of the pen-
dulum, matters will be different. If we
use a shorter pendulum we will get many
more complete cycles per foot, with the
paper still passing under at the same speed.
Suppose we choose a pendulum about 10
inches long. In that case, each foot of the
paper will contain two of the complete
cycles, as illustrated in Fig. 2B. Each
of the complete curves—one complete swing
to the right, followed by a complete swing
to the left—will be six inches long instead
of one foot long, as in the case with the
first pendulum. If the pendulum were close
to 23 inches in length each of the complete
curves would be nine inches in length.

Suppose we have an alternating current
of high frequency pushing first one way
and then the other in a transmitting an-
tenna. This frequency is just like the pen-
dulum frequency, complete swings. The
alternating current sets up waves in the
ether.

The scientists say that all waves in the
ether travel at the fixed speed of light.
viz., 186,000 miles (300,000,000 meters) per
second. This fixed speed is like the fixed
speed of the paper traveling under the pen-
dulum. Thus, the wave-length of the radio
wave depends upon the frequency of the
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ONE WAVE-LENGTH — | TO 1FOOT WITH A 3 FOO1 ;’ENDULUM‘
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TWO WAVE LENGTHS TO ONE FOOT WITH ~

10-IRCH PENDULUM
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The meanings of the words *‘wave-length” and “frequency” are often misconstrued. ‘I'he above

sketches should serve to illustrate,

With the paper moving at a constant speed, the number of

wave forms drawn upon it for a definite length, will depend upon the rapidity with which the

pendulum moves to and fro, and this is also dependent on the length of the pendulum arm.

The longer this arm, the greater the length of the wave form will be and the lesser the number
of waves drawn on a definite length of the paper, and vice-versa.

alternations, because the etherial impulse is
alwavs 186,000 miles—or 300,000,000 meters
—f{rom the transmitter at the end of the
first sccond. That is, it would be if the
station had sufhcient strength to force out
so strong a wave.

But there is a change in the etherial im-
pulse for every change in direction of the
current in the antenna, just as there was
a crest and trough marked on the moving
paper, or as there was a crest and trough
i the water wave. It is the distance from
the top of one crest to the top of the next
that is called the wave-length, as shown in
Fig. 2. Now, since the undulatory motion
in the ether travels at the rate stated, at
all times, the distance from the top of onec
crest to the top of the next (or from the
point midway between where the line drawn
by the pendulum crosses the line drawn in
the center of the paper to the corresponding
point after one complete reversal of cur-
rent) is dependent upon the frequency with
which the transmitting current changes di-
rections making undulations in the ether.
Thus, to find the wave-length we divide
the speed of travel—186,000 miles per second
—Dby the frequency.

Wave-length is one of the most useful
attributes of radio. It enables us to hear
one station while another is transmitting
because we may tune a receiver to one
definite wave-length and all other waves
will pass over and not affect the instru-
ments.

What has preceded has been a discussion

Any current carrying wire 18 enclosed in a magnetic field. This field travels along the wire in
spiral fashion and travels to the left or to the right, depending upon the direction of the current
flow. The extent or circumference of the spirals is dependent upon the strength of the current.
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of wave-length, itself. More germane to
the operation of radio apparatus is the fact
that all electrical circmits have a natural
period (or a natural rate of vibration at
which they work more efficiently than at
any other) iust as every pendulum has a
natural period. This period is determined
by two attributes of the circuit known as
its capacity and inductance. Each of these
is discussed below.

INDUCTANCE

First consider inductance. Every one
knows there is what is called a magnetic
field around a wire which is carrying a
current. If a compass is placed by the side
of a straight wire through which a current
is traveling, the needle will set itself par-
allel to the wire because of the magnetic
property of the wire carrying the current.
(See Fig. 3.) It is said that there are a
number of “magnetic lines of force” sur-
rounding the wire. These lines begin when
the current is first passed through the wire.
It is supposed that they travel like expanding
circles.  When the current begins they are
very small; as it increases they grow larger,
always remaining concentric with the wire.
Then when the current stops they fall or
collapse into the wire just as they grew.
When the current begins to drop so do the
lines of force. (They are directly related
to the current and condnct themselves ac-
cording to the actions of the current. If
the current jumps so do they. If the cur-
rent remains steady they are quite staid and
remain of a constant amplitude.)

This is how the lines of force come
about. They have a greater number of
effects. For instance. if, in expanding as
the current builds up, they must pass through
another wire, they will cause a current to
flow in the other wire. As a matter of
fact. all our commercial electricity is made
by the simple method of hurrying a large
number of wires through many millions of
these lines of force set up by other coils
of wire.

In radio we have many coils of wire, all
of which are affected by these lines of force
which are always present when there is a
current. There are two uses made of this
action. One of them is called self-in-
ductance—or just inductance—and the other
is called induction. The former affects
wave-length, which is so all-important in
radio. The latter has several uses which
we could not do without very well in radio,
but which do not affect wave-length to any
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A “capacity” is formed by the proximity of
any two conductive surfaces just so long as
there is a non-conductive space between them.
Such an arrangement is called a condenser.

great extent. These will be discussed later.
We must keep in mind though, that both in-
ductance and induction are due to the lines of
force. .

As was stated, whenever the lines of
force from one wire cross or cut another
wire, there is a current made in the second
wire which depends in strength upon the
power of the lines of force. We know
the strength of the lines of force depends
upon the current in the first wire, so it 1s
obvious that the current in the second wire
will be directly proportional to that in the
first. Also, its direction will have a certain
fixed relation to the direction of the cur-
rent in_the first. .

Consider a coil of several turns of wire
wound upon a cardboard or other tube—a
coil like the primary or the secondary of
the wvariocoupler described last month.
When a current starts through the coil it
sets up the magnetic lines of force around
the wire throughout its entire length. Now,
because the wire is wound in coil shape.
the circular lines emanating from each turn
on the coil must pass through most of the
other turns—at least some of them, for, of
course, the number of turns the lines pass
through will depend upon the strength of
the current because their strength depends
upon it. This is illustrated in Fig. 5.

The scientists have discovered that the
current induced in an adjacent turn of a
coil (such as the stator coil) will be in the
opposite direction to the current in the pre-
vious turn which set up the lines of force
when the current starts to flow. Thus.
any coil tends, when a current first
begins to pass through it, to oppose the
current, to hold it back. The opposite is
the case when the current begins to stop.
Then, the lines of force try to keep the
current flowing, and boost it up when it

. begins to die.

In radio, this attribute of a coil is very
important for we are dealing principally
with alternating current, and alternating
current is constantly building up from zero
to a maximum and then falling off to zero.
then building up to a maximum in the
opposite direction and then falling off, and
so on, as long as the current flows. Since
the current is always changing—and it is
never stationary, at ome value, in alter-
nating currents—the lines of force are
changing, are growing larger and larger
and then becoming smaller and smaller and
then doing the same thing in the opposite
way. From this it is obvious that induc-
tance (or self-inductance) is having a very
definite and constant effect all the time.

It is this business which a coil constantly
engages in, this constant attempt to keep
the current the same, its opposal of a cur-
rent when it is building up. and helping
it along as it drops, that has so great an
cffect on the wave-length or frequency, in
radio.

CAPACITY AND CONDENSERS

The other powerful factor in fixing the
frequency or wave-length is capacity.

As to condensers, any two conductors
withiit a reasonable distance of each other
will have the effect of a condenser. that is,
if a negative charge is placed upon one
plate, the other will have an opposite charge
of equal strength.

A condenser is composed of two con-
ductors separated by some non-conductor
called a diclectric. The conductors usually
take the form of plates, since it has been
found that this is the most convenjent and
efficient form. Several varieties of dielec-
trics are used. Air, oil, mica, paraffined
paper and glass are all commonly known to
the radio engineer. The type used depends en-
tirely upon the use to which the condenser
is put. Each has a certain constant—called
the dielectric  constant—which  affects
the value, or capacity, of the conden-
ser. Air is considered to have a dielectric
constant of 1, mica has a constant around 5
and oil even larger. This is merely a com-
parative value and has been determined by
enginers.

The size of the plates and their distance
apart (or, to state it more scientifically,

Power Without Wires

Is it possible to transmit power at a dis-
tance without wires? It is! This is not a
theory, but.a number of very interesting
experiments over short distances are de-
scribed in the September issue of PRAC-
TICAL ELECTRICS by Mr. Esten Moen.
Anyone with existing apparatus is able to
light small lamps over short distances.
Every reader of RADIO NEWS will be
interested in this article. Do not fail to
get this important issue.

Interesting Articles
Appear in September
[ssue of “*Practical
Electrics™

French Million Volt Laboratory.
The Most Amazing Stuff on Earth.
By Esten Moen.
Testing Metals with Roentgen Rays,
By Dr. Franz Fuchs.
Floodlighting Madison Square Garden.
Solar Thermo Electric Battery.

to

the thickness of the dielectric between
them) also have an effect upon the capacity,
which is measured in farads.

When a charge is placed upon the plates
of a condenser and they are connected to-
gether, the charges flow from one plate to
the other, finally equalizing themselves so
there is no more charge on either of them.
This process is commonly known as dis-
charging the condenser. The charge may
be likened to water, it seeks its own level.
When the condenser plates are connected for
discharge, the current does not rush across
immediately but “oscillates,” that is, it sets
up an alternating current. In this, it is
somewhat like a spring. Bend a spring
blade and then release it. It does not im-
mediately go back to its original shape,
but bends further. It will swing back and
forth for a number of minutes before conming
to rest. The current flowing from one plate
to the other in a condenser acts in the same
fashion.

The number of these oscillations or re-
versals of current per second depends upon
the capacity of the condenser (the amount
of cnergy or current it is able to store)
and upon the inductance of the wire con-
necting the two plates.

A condenser is never used alone in a
tuning circuit. It is always employed in
conjunction with an inductance coil.

TUNING

Now we come to the primary fact of
tuning. Every condenser and inductance

Radio News for September, 1924

(coil) connected together have a natural
eriod of vibration just as a pendulum.
‘his period is amenable to certain laws.
The period (whiclt is to say the number of
oscillations or reversals of current per sec-
ond) depends upon the inductance of the
coil and the capacity of the condenser. If
either of these is changed, the period of
the circuit is changed. That is, a circuit
containing a condenser having a certain
value of capacity (measured in -micro-
farads) and a coil having a certain value
of inductance (measured in milli-lienries)
will have a definite frequency or natural
period of vibration of its own. Change the
value of either the condenser or the coil
and immediately the natural frequency of
the combine is altered.

APPLICATION OF THEORY

So we see it is comparatively easy to
tune a set simply by changing the value of
the condenser or the inductance. Usually the
condenser is the variable element, so made
that its capacity can be increased or decreased
at will.

By tuning we mean, of course. changing
the natural period of the coil-condenser
circuit. By natural period we mean the
certain frequency to which a circuit with
a definite setting for capacity and induc-
tance will respond with most efficiency. At
this period it takes very little energy to
make the circuit oscillate—its resistance to
the currents flowing at the natural fre-
quency will be very small. To other cur-

rents, not of the natural period the resist-

ance will be very great—will give the
current so much opposition that it will not
flow at all. And the further from the
natural frequency the incoming current lies
the greater will be the resistance of the
circuit to it.

Each broadcast station sends out waves
of a certain length—generates waves in the
ether as told at the bheginning of this article,
which set up a current of a definite number
of vibrations per second, in the receiving
antenna. It is because of this that we must
have a tunable receiver. It must be so con-
structed that the inductance of the coil and
capacity of the condenser may be varied so
that the natural period of the receiving set
corresponds to the natural period of the
transmitter.

Here, let us say, parenthetically, that the
individual turns of wire on the coil act as a
condenser. Its capacity is minute, of course,
but a condenser it is, nevertheless, and is
possessed of a capacity just as much as a

(Continued on page 420)

Illustrating “‘self-inductance” in a coil of wire.
The masnetic field spirals surrounding each

wire tend to set up a current in the wires on

either side of it by means of induction, and

this current is set up in a direction opposite
the original current flowing in each wire.
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The Use of (ron [h Transformers

By SIR OLIVER LODGE, D.Sc., LL.D., F.R.S.

RON when used as the core of a trans-
former or any kind of induction coil
has two chief properties, i. e, mag-
netization and conduction, in which it
differs from any of the other ordinary
metals, which practically have only the
property of conduction. When a varying
current circulates around in ordinary metal,
it induces short circuited opposite currents

/ron Core

An iron core is superior to an air core, as iron
is a better conductor of magnetic lines of
force than air.

in the substance of that metal. and these
secondary currents react on the primary cir-
cuit, in a way which is most simply de-
scribed as increasing its effective or appar-
ent resistaince and diminishing its effective
or apparent inductance. In this respect iron
has the same properties as other metals,
except that it is not so good a conductor as
some of them, and hence secondary induced
or so-called Foucault currents are not so
strong in iron as they are in copper; l}ut
otherwise they are just the same, in kind
though not in degree.

Iron, however, has the additional prop-
erty of being magnetizable, but so long as
these Foucault currents last, they tend to
screen it from the magnetizing effect of
the primary current, since they are opposed
in direction to that current. They, there-
fore, delay the magnetism, and at high fre-
quency might protect it altogether, acting as
a sort of screening skin, so that hardly
any magnetic lines of force are generated
inside the iron. This screening action would
certainly take effect at what in radio prac-
tice is known as “high frequency.” But
at audio frequencies the Foucault currents
would have time to subside, killed by the
high resistance of the thin skin in which
they circulate; magnetic lines of force would
have time to develop, and the iron core
would be magnetized and de-magnetized, or
reversed in magnetism. in accordance with
the fluctuations of the exciting current,
though with a certain amount of lag.
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Foucault Currents

Foucault currents tend to obstruct the mag-
netic lines of force in a solid iron core.

Sir Oliver Lodge points out the good and bad effects of numerous forms of iron cores in trans-
formers in a manner that can be understood by all.

not explained.

Of course the Foucault currents must be
kept to a minimum by subdividing the iron.
It would never do to use a solid core or
a core built up of cylinders one inside the
other, or of disks screwed up together so
as to make a cylinder, because in either a
cylinder or a disk the Foucault currents
would have a free path for circulation, and
the interior of the iron would hardly be-
come magnetized at all. The core must be
subdivided laterally, uot longitudinally, and
for this reason it is usually built up of a
bundle of thin iron wires, which though
incompletely insulated {rom one another
(because insulation would take up valuable
room), may yet be varnished, or at any
rate slightly coated over with sufficient
oxide, to prevent free electrical circulation
or passage of current from wire to wire.
Their longitudinal continuity is necessary
for the magnetic lines of force; their lat-

2
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Hysteresis is likened to a spring which when

drawn from its natural position 1 to the posi-

tion of 2, will remain as in 3 instead of re-
turning to that of 1.

/ 3

eral discontinuity is necessary for the stop-
page of induced currents.

It is true that some transformer cores
are made of thin sheet stampings, but the
plane of these stampings is always at right-
angles to the plane of the primary coil.
The stampings being in the form of disks
with the center part cut away, the wind-
ings of the primary circuit are taken through
the center hollow of the disks and back
to the outside, so they are continuous only
in a direction at right angles to the cur-
rent, and are not continuous in the direction
of the current itself.

All this is probably well understood. Cer-
tainly it is understood by instrument
malcers.

Iron has another property called hystere-
sis. This means that its rise and fall in
magnetism are not quite similar. Tt rises,
as it were. by one path, and falls by an-
other. The rise of magnetism, when plot-
ted, follows what is called the “magnetiza-
tion curve.” The fall follows a similar but
not identical curve; so that the two curves,
when plotted. enclose a large area, when
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the magnetization and demagnetization are
fairly complete.

If the magnetization and demagnetization
are only partial, the two curves will still
enclose an area, but not as large as in the
former case.

Wherever curves of this kind enclose an
area, it means that work is done during
the magnetization which is not got back

lines of force

An iron core of this type, with the leg in the
center is even more efficient since it allows
two paths for the lines of force.

during the demagnetization. There is loss
or waste of energy. If the up-and-down
paths were identical, there would be no
loss, but when they differ from each other.
it is like imperfect elasticity; you don’t get
back from the spring all you put into it.
You never get more, and you may get less.
The difference or the loss at cach cycle is
represented by the area enclosed hetween
the two curves. The fatter this area. the
more the hysteresis. In fact, hysteresis may
be considered as the name given to this
area, the loss of energy per cycle.
IRON LOSSES

Some kinds of iron have much less hys-
teresis than others, but there is always
some, and accordingly an iron core does in-
volve some loss. However, the advantages
due to its extra magnetic lines of force are
so great as to overwhelm this loss and
give us a balance of advantage, if the num-
ber of cycles is not too great.

The loss in commercial transformers at a
frequency of 50 or 100 per second is hy no
means msignificant. It results in heat.
which is always the outcome of waste
energy, and the transformer must be kept
cool artificially. At a trequency of 1,000
cycles per second, the loss is greater, but
inasmuch as the magnetization is probably
more feeble, the area per cycle is likely to
be less. And so for audio frequencies, such

(Continued on page 405)
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A laminated iron core obstructs the Foucault
currents, thus giving free passage to the mag-
netic lines of force.
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The Myth of Summer Lighthing

T some time during this, our radio
era, someone issued the edict that
it was dangerous to operate radio
sets during the summer because
of the frequent occurrence of
lightning storms. As sure as the seasons
roll by so sure are people taken in by this
erroneous notion, especially at this time of
the year. This notion is a pure myth, found-
ed, most likely, on ignorance. It is extreme-
ly desirable, therefore, to explain in simple
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Fig. 4
How a lightning switch is connected up to
the aerial and the receiving set. Note that
a separate ground connection is employed for
the purpose of protection.

terms the entire subject of lightning as it
is related to radio broadcast reception. and
at the same time to explode this myth.

It is of interest to note that this feeling
towards lightning is at its height during the
summer period. Yet it is a fact that light-
ning storms occur during all seasons of the
year and no mention is made of them extept
during the summer season. And the fact
that they occur during other seasons of the
year without harm or injury to radio re-
ceivers or operators should convince any-
one that radio receivers and listeners are not
the special subjects of persecution of the
gods of lightning. Two big radio summers
have passed and vet we have seen no lists
of radio calamities brought on by lightning.
In fact, the records show that houses having
radio antennae have been immune from
lightning damage, whereas houses not so
equipped have suffered damage in lightning
storms. There is a very good reason why
houses with radio antennae are. to a con-
siderable extent, immune from lightning haz-
ards and this reason will be brought out
through this article.

What is this thing called lightning, any-
way? How does it occur? Most everybody
has seen an electric spark. When an elec-
tric switch opens a circuit, a small spark
is seen to pass or jump across the switch
for an instant. The electric voltage at the
break of the switch is sufficient to just jump
across the small gap and the bluish spark
which is seen is simply the electric current
jumping over the break. A streak of light-
ning is just such a current jumping across
a break, only it occurs on a very much larger
scale. In the case of the spark jumping
across the opening switch we know that there
is a voltage which makes the electric spark
jump. Where is this voltage in the case
of lightning and how does it originate?

The small schoolboy knows when light-
ning flashes, a cloud is involved in the pro-
cess. Clouds. as everyone knows, are formed
by evaporation of water in large masses. As
the evaporated water rises in the atmosphere,
it begins to condense and science shows that
it generally condenses around the particles of

By M. WOLF

A gain’ we wish to emphasize, through the medium of Mr. Wolf’s article, the fact that the use of
an aerial in nowise endangers a person or a house from lightning, any more than the telephone
and electric light wires. Mr. Wolf here explains the whys and wherefores very clearly.

dust which are ever present in the atmos-
phere. The interesting feature about this
condensation of water around dust particles
is that there is an electric charge associated
with each globule of water thus formed.
The amount of the electric charge on each
globule of water is extremely small. But
the large white clouds that one sees in the
npper atmosphere are made up of billions and
billions of small water globules, and the elec-
tric charge which, therefore, piles up on the
cloud becomes greater and greater until real-
ly enormous magnitudes are reached. As a
result of this great electric charge which
accumulates on the cloud, there is estab-
lished a tremendous voltage between the
cloud and any other body near it, as for ex-
ample between the cloud and the earth, or
between the cloud and another cloud:

The voltage which accumulates on a cloud
cannot increase indefinitely, for the same
reason that one cannot stretch a rubber band
indefinitely. When a child pulls a rubber
band at both ends he finds to his great glee
that it stretches, and it stretches more and
more as he pulls. But suddenly it snaps
and there is no more whole rubber
band. The tension in the rubber band be-
comes so great that it must give and it
breaks. In the same way, when the voltage
on the cloud increases, the electric tension
becomes greater and greater between the
cloud and the objects near it. The voltage
increases until the tension can no longer
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How a lightning arrester is connected up.
This will take the place of the lightning
switch.

maintain itself and a huge spark leaps from
the cloud to the earth, or other cloud, or
other object near it. This spark is light-
ning and it has in effect relieved the enor-
mous electric tension which existed.

The neophite might explain that for the
reason telephone, telegraph and power wires
have an insulating covering which fully pro-
tects them from the ravages of lightning.
This is not so. If lightning is going to
strike a wire, it will do so, regardless of
any insulation covering.

Like everything else in this world of ours,
lightning moves along the path of least re-
sistance. It strikes those objects nearest the
cloud from which the lighting charge takes
place. Advantage may be taken of this fact
to protect buildings and other structures
from the ravages of lightning. The light-
ning-rod is an illustration of this. A light-
ning-rod extends to some height above the
topmost point of a building and, as it is me-
tallic. attracts the lightning stroke to it.
Since the lightning rod is connected direct-
ly to the ground the lightning discharge
travels to ground where no harm is done.
Tt will be apparent that in this case a path

of very low resistance is offered to the light-
ning stroke, and the object of the lightning
rod is to divert the lightning from points
where great harm may be done, as from
buildings, etc.. to points where no harm is
done.

Now, what is the bearing of this on radio?
People who like to frighten others say that
the presence of the' antenna invites light-
ning to strike the house on which it is erect-
ed. A knowledge of the simple principles
enumerated above conclusively disproves any
such assertion. As between a house with
no antenna and no lightning protection. and
a house with an antenna properly grounded,
the latter is far less likely to be hit by
lightning than the former. For the antenna
behaves exactly as the lightning rod ex-
plained in the previous paragraph, it offers
a very low resistance path for the lightning
discharge which is run to earth by means
of the antenna ground and no harm is done.
In the former case the only thing lightning
may strike is the house. Instances have been
known where, of two adjacent houses, one
with an antenna and one without, the one
without the antenna suffered a lightning
stroke. whereas the house with antenna was
untouched. That this is likely to be the case
must be evident from a knowledge of the
action of the lightning rod; and the antenna
well grounded 1s a lightning rod. .

Why people should believe the antenna
susceptible to lightning strokes is very diffi-
cult to understand. The antenna is a sim-
ple wire leading into an electrical instru-
ment located inside the house; so is a tele-
phone wire. The telephone wire comes from
the outside into an electrical instrument sim-
ilar to a radio set inside the house. Yet we
do not hear a cry raised against the telephone
for attracting lightning. Telegraph wires
and power wires also come from the out-
side to the inside of the house, yet these
a;e not more subject to lightning because
of it.

As we pointed out above, however, the an-
tenna must be well grounded. This is best
accomplished in the very simple way of us-
ing a lightning switch. An ordinary porce-
lain base 30-ampere switch of the single pole,
double throw type is quite satisfactory. The
method of using it is shown in Fig. 1. The
middle post of the switch is connected to the
lead-in of the antenna, the top post to the
antenna post of the receiving set, the bottom
one to the ground. When the switch is
thrown upwards the antenna lead-in is con-
nected directly to the receiver. When the
set is not in use, the lightning switch is

(Continued on page 376)
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A combination of lightning switch and

arrester. :
with the switch, the arrester is still on the job.

If one forgets to ground the aerial
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A Six Tube Receiver of Advanced Desigh

By THE TECHNICAL STAFF OF RADIO NEWS

The first portion of the circuit of the receiving set described in this article is along the lines
of the Teledyne receiver in which advantage is taken of both regeneration and radie frequency
amplification. The audio frequency amplification is novel.

GREAT many radio fans at the
present time are willing to add
two extra tubes to a receiving set
in order to secure real quality.
With this thought in mind, Rabpio
NEws constructed the receiver about to be
described. It has quite a few assets: Non-
radiation, selectivity, covers all broadcast
waves, case of control, quality of reproduc-
tion, good volume and appearance.
Radiation is very annoying these.days on
account of the great congestion. Every-
one, at one time or another, has expe-
rienced the squeals and howls sent out from
some neighbor’s regencrative recciver. There
have been a great many claims made by
manufacturers stating their product will not
radiate. With few exceptions, their claims
are cxaggerated, as there are very few real
non-radiating circuits. In the receiver to be
described, there is one stage of tuned radio
frequency. In the plate circuit of this tube
there is an untuned winding of four turns
placed over the grid coil of the detector cir-

cuit. The detector circuit can oscillate free. . . e . o .
Iy without even the nearest neighbor being  A,Jront view of the receving se deseibed n s et N 1 is e soriel tuning i 7
disturbed. amplifier; and 6, the dial for tuning the radio frequency amplifier.
As a result of tests made in various loca-
tions in and outside New York City—the
most congested radio center in the world—  former coupled A.F. and one stage of resist- In spite of the fact that the sct contains
not the least bit of trouble was experienced ance coupled A.F., ordinary volume is se- six tubes, it is not particularly difficult to
in bringing in distant stations through the cured without distortion, while the one stage  construct if properly laid out. Instead of
locals. WCAE, on 462 meters, and WRC  of push-pull A.F. gives a good boost to the connecting wires this way and that, without
on 469 meters were brought in on the loud signals without distorting them. Any station any lay-out or planning, a little thought re-
speaker at any time without the least inter- that can be heard clearly on the phones can  garding the lay-out will save time and result
ference from WJZ on 455 meters or WEAF  be heard on the loud speaker with good vol- in better appearance and operation.
on 492, as well as WOO or WIP on 509 ume. The first thing to do in building any set
meters, provided there is not too much static. Numerous dials and controls make them- is to secure all the nccessary material be-
This set has a range of 200 meters to 550 selves conspicuous by their absence. No fore work is started.
meters and has the same dial settings at all  filament controls are visible for the reason BILL OF MATERIAL

times for a given station. that automatic devices are employed. Six .
Quality reproduction is often sacrified for  vacuous current adjusters and two filament 1—7 x 24 x 3-16 inch hard rubber or bake-
volume, but owing to the one stage of trans- control jacks care for this important factor. lite panel.
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SCHEMATIC DIAGRAM OF THE SIX TUBE RECEIVER. The .04 mfd. by-pass condenser; RI, 2-megohm grid leaks; R2

key to the diagram is as follows: I1, 68 turns of No. 26 S.8.C. wire lavite resistance; R3, %-mcgohi’n gridglcak;glu. RS, ’Rﬁ. ,R;'S,(i{m-ohm
with tap at 15th turn; I2, four turns of No. 24 S§.S.C. wire insulated fixed resistances for 201A type tubes; T1, audio frequency transformer
from I3 by a strip of cambric cloth; 13, 39 turns of No. 24 S.8.C. wire; with ratio of about 4/ to 1; T2, input push-pull transformer; T3, output
14, 30 turns of No, 26 S.S.C. wire; C1.C2, .0005 mfd. vernier variable g_ush-Pull transformer; J1. J2, double circuit filament control jacks.
condensers; C3. .00025 mfd. fixed mica condenser with leak clips: he negative terminal of the “B” battery connects to the post on the
C4-C5, 5 mfd. by-pass condensers; C6, .00025 mfd. fixed condenser; C7, diagram marked +-A.

o www americanradiohistorv com
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A top view of the assembled set showing the disposition and wiring of the apparatus.

condensers; 3, radio frequency coupler; 4,

8, fixed condenser; 9, aerial tuning inductance; 10, jacks; 11,

2—.0005 Variable condensers with vernier.

1—Standard variocoupler.

3—4-inch dials.

2—Double circuit filament control jacks.

1—Filament switch.

1—7 x 23%4-inch baseboard.

6—Tube sockets.

6—Amperites No. 1A for 201A tubes.

1—Resistance (48,000 ohms.)

1—.00025 fixed condenser.

2—.5 mfd. fixed by-pass condensers.

1—.00025 fixed grid condenser with clips.

1—2 meg. fixed grid leak.

1—Grid leak mounting.

1—14 meg. grid leak.

1—2 x 3-inch bakelite tube.

1—7 x 1 x 3-16-inch strip of bakelite.

1—21% x 1 x 3-16-inch strip of bakelite.

20—2-foot lengths of bus bar.

1—3-foot length of cambric tubing.

9—Medium size binding posts.

4—1-inch flat head wood screws.

27—54-inch round head wood screws.

6—354-inch flat head wood screws.

9—14; x V-inch machine screws with nuts.

12—34-inch round wood screws.

1—10%-inch strip brass or 73 x 34-inch
brass angles.

1—A.F. transformer, ratio 4%-1.

1—Spool No. 26 S.S.C. wire.

1—Spool No. 24 S.S.C. wire.

1—10 x 1l-inch strip of cambric cloth.

1—.04 fixed condenser.

‘ACCESSORIES
6—UV-201A tubes or others.
1—Six-volt storage “A” battery.
1—100-volt “B” battery.
1—ILoud speaker.
1—pair head phones (optional).

The variocoupler may be of standard
manufacture, or may be constructed at home.
Secure a 90-degree mounting, a 3-inch length
of 3-inch tubing for the stator and a 34-inch
length of 2%-inch tubing to be used as the
tickler. On the tickler wind 28 turns of No.
26 S.S.C. wire and on the stator wind 39
turns of No. 24 S.S.C. wire wound in the
same direction. Apply a thin coating of
radio cement to each winding to bind the
wire. The untuned plate winding should be
wound over this primary. with a piece of
cambric cloth between.

The winding on the aerial tuning coil
should be started ¥; inch from the bottom
of the tube and tapped at the 15th turn and
continued for 53 turns. wound in the same
direction, making a total of 68 turns. Num-
ber 26 S.S.C. wire should be used. The

two end wires should be made fast with two
small binding posts. This coil should also
be given a light coating of radio cement.

It will be seen from the photographs that
the baseboard is pretty well covered with ap-
paratus and also that all the wires with one
or two exceptions are short. Lay out all
the apparatus on the baseboard in the same
manner as is shown in the diagram and fast-
en down with screws. Mount the bakelite
strip holding the binding posts with two
brass angles in such a way that the posts
will protrude from the back of the cabinet
when the set is completed. The aerial tun-
ing coil is fastened to the board by two small
brass angles which are first made fast to the
tubing by %4-inch machine screws. Be
careful not to mix up the push-pull amplify-

3 :
(1D 2

The principal parts are: 1 and 2, .0005 mid. variable
audio frequency transformer; 5, 48,000-ohm resistance unit; 6, grid leak; 7, push-pull transformers;
grid condenser and leak; 12, aerial and ground binding posts; 13, fixed condenser.

ing transformers, as they are identical in -
appearance.

If a grained panel is desired secure a good
table or bench, 10 cents worth of pumice
powder, a can of lubricating oil and some
rags. Pour a few drops of oil here and
there on the surface of the panel and sprinkle
pumice powder over it. Try as much as
possible to rub in straight lines, because noth-
ing looks as bad as a panel which is grained
in several directions. A little extra care and
time will result in a much better job.

Use the templates furnished by the manu-
facturer of the condenser for marking the
holes for the mwounting screws. Drill the
holes as accurately as possible and counter-
sink them deeply enough for the screws to
clear the dials. If a regular countersink drill

Mounting

Post

\
14 Turns

TS STV, (T T

Constructional details
and measurements of
the radio frequency
coupler. The coils on
the outside tube are
the primary and sec-

ondary windings of

the tuned radio fre- 5
quency _ transformer. Lo
The coil wound on
the rotor is the tickler
¢oil which is connect-
ed in the plate circuit
of the detector vac-
uum tube. This coil
provides regeneration. i

|.. — P—

g .
. Mounting post
DETAILS OF COVPLER
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is not available, use a large size drill. Mount
the coupler midway between the two con-
densers using the same care in drilling the
holes. The filament switch should be mount-
ed below the coupler and the two jacks
placed on the same level, but between the
condensers and coupler. This panel layout
is very pleasing to.the eye and at the same
time makes the parts easily accessible to
conunect. Four holes should be made 3§ inch
from the bottom of the panel and counter-
sunk to provide for the mounting screws.

After the panel is fitted to the baseboard,
disconnect it, as most of the wiring is done
on the baseboard. The filament circuit should
be wired first as the leads run close to the
baseboard. All Amperites are connected in
the negative lead. The Amperites specified
are designed for UV.201A tubes or for any
other five-volt tubes using % of an ampere
to light the filament. If other tubes are to
be used, secure Amperites with the proper
resistance. If a UV-200 or another soft tube
is used as a detector, a rheostat will be nec-
essary owing to the fact that a soft tube
needs a critical filament control. It will be
noticed, in the second push-pull tube, that
the negative filament current is passed
through the Amperite and connected to the
positive binding post of the socket and the
positive lead connected to the negative bind-
ing post of the socket. As polarity makes
no difference as long as the filament is heat-
ed, the socket was connected with the fila-
ment current reversed to simplify the wiring.
Following the completion of the filament
wiring, continue with all the other wiring
which can be made without the panel, being
careful to solder all joints well unless they
are screwed on. because one loose wire will
cause a lot of trouble, for in case of a short-
circuit, it may mean the purchase of six
new tubes. In case one wire is very near
another and is liable to touch, the best plan
is to cover one wire for about one inch
with some cambric covering. To keep the
covering from sliding along the bus bar,
either put a little cement under it or melt
a small amount of lead on the wire and
slide the covering over the bump.

When the jacks are soldered use the flux
very " sparingly or, better still. none at all.
While on the subject of soldering. it is ad-
vised that resin flux be used. Otherwise it
will be necessary to go over each joint with
a cloth and alcohol to eliminate the possibil-
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The panel layout.

Use a 1/4-inch drill for holes for condenser and coupler shafts (Nos. 1, 2, 3).

Use a 7/16-inch drill for holes Nos. 4, 5 and 6 and a 1/8-inch drill and 1/4-inch countersink for

holes Nos. 7, 8, 9 and 10.

ity of corroded joints. A good grade of
resin-core solder.is the best to use. There
are also a few brands of good, non-corro-
sive flux on the market.

In mounting the variable condensers be

et “>Binding Posts

53 furns
#26 55C wire

-

15 turns
#26 55C wire

" dngle brass
"o for mounting

N
Constructional details and measurements for
the aerial tuning inductance.

sure to connect the variable plates to the fila-
ment or lowest potential point, and the sta-
tionary plates to the grid or tuning coil,
which is at a higher potential, in order to
avoid hand capacity effects. )

After completing the wiring, go over it
and, if possible, get someone to check it with
you. When you think it is O.K., hook up
the batteries carefully, and insert a tube
in the radio frequency socket and another

(3)

] L

All measurements are given.

in the detector socket, the first and second
from the left. Don a head set and plug into
the left-hand jack. Turn the two condenser
dials to the left, which will give maximum
wave-length and turn the coupler dial to the
right to secure maximum regeneration. Slow-
ly turn the two condenser dials to the right
until something is heard. Decrease the re-
generation by turning the coupling dial to
the right until the reception is clear and the
regeneration below the oscillation point. If
signals are received, put in the amplifier
bulbs and plug into the second jack using
the loud speaker, and if it is working, at-
tach the loud speaker on the two binding
posts in the rear for rmaximum volume. The
automatic filament control jacks care for the
bulbs so only those that are being used. re-
main lighted. As there is only one dial read-
ing for each station it will be best to log
the readings for future reference.

In case the set does not work and it is wired
according to the diagram. try to find a loose
or broken connection. Do not be too gentle
when looking for a loose connection because
resin without solder or too little of it will
make a firm but poor electrical joint.

While on the subject of broken connections
it might be well to test the various coil
windings for a broken connection by putting
a battery and buzzer or voltmeter in series
with the winding in question. If the buzzer
does not work or the voltmeter fails to regis-
ter, look for trouble. If some particular tube
does not light, try it in another socket and
if it lights there change the amperite in the
circuit because sometimes the resistance wire

(Continued on page 416)

A rear view of the assembled receiver showing: 1 and 2, .0005 mifd. variable condensers; 3, radio frequency coupler; 4, audio frequency trans-

former; 5, 48,000-ohm resistance unit; 6, grid leak;
condenser and leak;

www americanradiohistorv com

7, push-pull transformers: 8, by-pass condenser: 9.
12, aerial and ground binding posts; 13, by-pass condenser.

aerial tuning inductance: 11, grid
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More Solodyne Circuits

By A. D. COWPER, M. Sc.

As we said, the Solodyne principle will be applied to practically all forms of present day cir-
cuits. Here we have a few of the applications worked out by Mr. Cowper in a most satisfac-

tory way. Complete details are given.

Rad'to Choke
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Fig. 1 A Soiodyne circuit consisting of one ;tage of radio frequency amplification with a crystal
ctector.

MODIFICATION of the four-elec-

trode-tube circuit in common use by

the Dutch amateurs for reception

with extremely low values of plate

voltage has been shown by the writer
and others to be applicable to the extreme
case in which the “B” voltage applied is
provided by the potential drop in the fila-
ment resistance, when a six-volt “A” bat-
tery is used with a four-volt tube- with the
resistance in the positive lead. The fourth
electrode—an inner, second grid—is given a
positive charge by connecting it to the
positive side of the battery. By partly
neutralizing the effect of the space-charge,
a moderate filament emission is allowed
without a powerful “B” battery to over-
come the resistance of the space charge to
the flow of electrons.

CIRCUIT I

Even with a four-volt “A” battery as
sole supply of filament and plate current
with the ordinary four-electrode tube which
may take 3.5 volts on the filament, there
is enough emission produced (usually about
.03 milliamperes) to give fair phone signal
strength when properly modulated by the
rectifying action of the grid condenser in
the reception of signals. The writer has
shown that good results can be obtained
by a special transmitter type of circuit ar-
ranged so as to oscillate with the greatest

ease and with extremely loose coupling to
the aerial. )

Further investigation showed that a radio
frequency regeneration effect could be ob-
tained by placing a tunable circuit across

that considerably less electrostatic {eed-back
was required from the plate. In fact, at
times the filament had to be slightly dimmed
in order to hold the circuit down with the
minimum capacity of a low-minimum .0001
mfd. feed-back condenser in use.

An obvious step is then to put a crystal
rectifying circuit across this second tuned
grid circuit—which corresponds in a way to
an ordinary tuned plate—resulting in cir-
cuit I. This was found to be quite ci-
fective, and gave appreciable radio frequency
amplification.  Actually the tuned circuit
was a_ variometer of 50-50 turns of No.
22 D.C.C. wire, wooden ball rotor and 314-
inch tube stator with a fixed .0001 mfd.
condenser across it. With a good galena
crystal it was pleasant to work, and (given
a low-minimum in the feed-back condenser)
sutficiently stable. The primary tuning ar-
rangements were as previously described—
of extremely low resistance and low damp-
ing.

CIRCUIT II

Following in the footsteps of the Mar-
coni four-electrode circuit we get the reflex
circuit II. The galena crystal comes next
to the (second) grid; the outside second-
ary is nearly always connected to the first
grid, through a radio-choke, as shown. The

Radto choke
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Fig. 2. A one tube reflex circuit employing the Solodyne principle.

the same second grid and positive of the
“A” battery, as 1n Fig_. 1. The circuit
oscillated even more easily than before, so
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Fig. 3. A two tube circuit consisting of one stage of radio frequency amplification and detector.
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choke is the customary coil of about 250
turns of low distributed capacity. On trial
this circuit gave quite good results consid-
ering the small power available, and was
almost free from unpleasant noises asso-
ciated with powerful reflex circuits.

CIRCUIT III

The same radio frequency coupling can
be applied to a second tube (detector) by
substituting a grid condenser and earth or
filament lead for crystal and phones (or
transformer). Used in this way, a reason-
able measure of radio frequency amplifica-
tion results; and with a low-minimum feed-
back condenser on the first tube, the cir-
cuit is stable and tunes sharply. The fila-
ments of the tubes do not need to be very
bright; in_fact. stability may be lost if_
they are: 3.5 volts across the filament may
suffice. The (second) grid circuit may have
a fixed inductance and variabhle condenser.
such as a No. 50 or 75 honeycomb coil
shunted by a 0005 mfd. variable for the
broadcast range—but better results will be
obtained by using low-resistance coils and
little tuning capacity across them.
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CIRCUIT IV

Circuit IV is a detector-amplifier circuit,
the phones of the simple detector circuit
being substituted by an ordinary audio fre-
quency transformer which is connected
across grid and “earth” of a second four-
electrode tube. The effect of small grid-
bias (1-2 volts) should be tried. ood
audio amplification was obtained this way,
on trial but, of course, there is the luniting
factor of the small plate-current (.03 mil-
liamperes only). With a six-volt “A” bat-
tery, providing, say, 2.5 volts "B battery
the signal-strength was greatly improved.
and with one or two flashlight batteries
as “B” voltage quite good loud speaker
work was possible.

A THREE.-TUBE CIRCUIT

By combining circuits IIT and IV the
more ambitious experimenter can achieve a
three-tube circuit which will operate on a
single four-volt “A” battery. But the limit-
ing effect of the small plate-current in the
last tube will be very evident, except on
the most distant stations.

CIRCUIT V

A four-electrode tube Armstrong “fliv-
ver” circuit has been worked out with very
encouraging results by Mr. D. F. Stedman.
with a reasonable “B” voltage supply. A
different type is shown in circuit V. which
will actually operate without external “B”
voltage on a tour-volt “A’" battery. This
has been developed in principle, for use
with standard tubes recently by the writer
and gives excellent results with ordinary
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Fig. 4. One stage of audio frequency amplification is obtained with this arrangement.

values of *“B” battery. In this case, as the

_available power is so small, the coupling

between the honeycomb coils must be rather
looser than usual——say at 2-inch centers—
and a D.L. 1,500 tickler coil is used, with
a D.L. 1,000 oscillator coil bridged by a
01 mifd. fixed condenser. The latter coil
also acts as radio-choke for the radio fre-
quency feed-back. The circuit should be
tried first with no radio frequency feed-
back and honeycomb coils closely coupled.
when a steady faint whistle should be
heard; second, with the honeycomb coils
well apart, e.g., swung at right angles. and
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Fig. 5. A super-regenerative circuit which will give good results without the use of a “B”
battery, working of course, on the Solodyne principle.

an Inexpensive, But Efficient Reflex Receiver

N building this set I was guided by neces-

sity, hence the simplicity, but in spite

of this the results are a revelation.
receive WGR with sufficient volume to sat-
isfactorily operate a loud speaker, and WGY
and the other Eastern stations are heard
very loudly and clearly. The clarity and
purity are the salient advantages of the set.
Tts selectivity is somewhat superior to a
single circuit regenerative, and 1 am_both-
ered but little by interference. Having
only two tuning controls, it is decidedly
simple to operate, the crystal being the
only troublesome part. So much for the
efficiency.

In the hook-up it will be seen that tuned
impedance radio frequency amplification is
used and it is admirably suited for the
purpose. I have had better results with the
single circuit tuner, being simpler to operate,
less expensive and giving greater volume,
than with the double circuit type. The loss
in selectivity is made up by the tuned radio
frequency amplification, and regenekation.
accomplished by using the secondary of a
variocoupler as the antenna inductance, and

By E. G. BRUNDAGE

the primary as the tuned impedance, thus
providing regeneration by inductive feed-
back. Satisfactory results could be obtained
by using two plain coils, such as a D.L.-50
for the plate impedance and the antenna coil
according to the antenna in use. The low
inductance secondary is somewhat too small
for my 80-foot antenna. The variable con-
denser across the antenna coil is a standard

with the feed-back condenser at maximum,
receiving a wavemeter transmission. Then
the coils should be swung up and separated
again until the whistle is just on_ the point
of disappearing, when, on cautiously in-
creasing the feed-back from minimum, the
great increase of signals (in the continued
presence of the whistle) due to super-re-
generation should be obtained. Final small
adjustments may improve -these. The fila-
ment does not need to be very bright. No
details are given for the centrally tapped
loop aerial, as these vary so much. One
might try, for example, 25 turns of No.
22 on a two-foot frame. spaced %4 in, for
the broadcast range. Many more than the
usnal number of turns are neceded in this
mode of connecting and tuning the aerial.
The tuning capacity must be kept small.

A TRANSMITTING CIRCUIT

It might be noted that a single-tube de-
tector circuit of the type indicated (Circuit
1V, left-hand part) if the secondary of a
modulation step-up transformer is intro-
duced into the second (inner) grid-circuit,
and in series with the primary, microphone
is inserted (also in series with the four-
volt “A” battery), will act as an effective
telephony transmitting circuit over very
short distances, e.g., between neighboring
aerials. A suitable transformer is a three-
or six-volt bell-ringing transformer. The
modulation leaves something to be desired.
(It should be remembered that a transmitting
license is necessary for even such low-
power transmission as this set would develop.

33-plate one placed in parallel because of the
low inductance of the secondary. .The one
across the plate impedance is a 23-plate con-
denser which I assembled myself. The reflex
set described here is a remodeled regenera-
tive type. The only new apparatus is the
transformer with a 3% to 1 ratio, and the
smaller variable condenser.
(Continued on page 405)
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A Two-Stage Solodyne Audio Freauency

AVING described the theory and
construction of a one tube regen-
erative Solodyne receiver, the next
step is to give details of a two
stage audio frequency amplifier
operating on the Solodyne principle, which
can be conveniently attached to the Solo-
dyne receiver. <The two stage audio fre-
quency amplifier described here is of effi-
cient form and may be connected to the
detector unit to form a very compact re-
ceiver—one that can be used for loud
speaker reception within a reasonable range
of a broadcast station.
DISTORTIONI/ESS AMPLIFICATION
While discussing loud speaker reception it
will be ,noticed by all who make this unit
that the,usual rushing, hoarse noises often
emanating from the loud speaker when at-
tached to the usual form of receiver employ-
ing a “B” battery, are absent. When no
speech or -music is coming through, there
is a background of absolute silence. The
speech and music are very clear and dis-
tinct and most of the throatiness usual in
loud speaker reproduction is eliminated.
This does not mean there is absolute free-
dom from distortion, for wherever there
are audio -frequency amplifiers and loud
speakers, as we now know them, there is
sure to be a risk of distortion on account
of the responsiveness of the transformer to

Amplifier

certain {requencies more
than to others and the
resonance or natural pe-
riod of the horn or other
method used to distribute
the sound waves

qu. 2, Rear view of the
Solodyne amplifier. No. 1
shows the rheostats; 2, the
A.F. transformers; 3, the
sockets; 4, the jacks; 5, the
"'A" battery binding posts;
and 6, the input binding
posts.

----- L

PLACING OF THE
INSTRUMENTS

+ Figs. 1 and 2 show the
front and rear views of
the audio frequency am-
plifier unit and Fig. 3
the circuit diagram. The only instru-
ments mounted on the panel are the two
rheostats and two. telephone jacks. The
baseboard attached to the rear of the panel
carries the two audio frequency amplifying
tran:formers and the two vacuum tube
sockets which. as can be seen from the
metallic

rear view photo, are of the
—_—
o L ocorves
1G. ]
Input “E o T
% ~E
"

By G, U. DOWDING and K. D. ROGERS

The Solodyne principle has been extended to use in audio frequency ambplifiers. It is so built as
to be readily attached to the Solodyne receiver previously described, but is adaptable to any set.

been unable to obtain any really satisfac-
tory amplification when the transformers
were connected in the conventional way,
that is to say, to the grid of the tube
and to either of the terminals of the “A”
battery. There is no doubt signals can be
obtained with the conventional method, but
amplification by this connection will be many
times less than that obtained with the leak
and condenser method.

Apropos the condensers, it is obvious. if
the two grids are connected together near
the “A” battery that there will be a fairly
steep potential slope between the two grids,
hecause the inner grid is at full positive
potential while the control grid is at nearly
the full negative. This results in greatly
nullifying the effect of the inner grid, thus
unsetting the balance of the circuit, raising
the internal resistance of the tube.

The inner grid is placed there expressly
for the purpose of overcoming the high
internal resistance of the tube. This action
is important for the successful operation of
the tube and so a condenser is inserted in
the grid circuit of each amplifier tube to
break the circuit and produce a greater vari-
ation in the charge of the grid.

THE VACUUM TUBE SOCKET

A word might be added concerning the
connections of the tube. The tubes now being

+ o 3
A Ba{{cry

-

Fig. 3. Schematic diagram of the Solodyne two stage audio frequency amplifier. Grid condenser
and leaks are required in the grid circuits.

shell type. On the rear. at the left, is a
small strip of bakelite which supports the
four necessary binding posts employed for
making the external connections. The two
to the left are the input binding posts and
connect directly to the primary winding of

' the first audio frequency
amplifying transformer.
The two others connect
to the positive and nega-
tive terminals of the “A”
battery.

Fig. 1. Front view of the
completed Solodyne amplifier.

The fixed condenser and
resistance in series with
the secondary winding of
each audio frequency
transformer are impor-
tant points in the audio
frequency amplifiers of
the Solodyne type. As a
matter of fact, we have
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sold for the Solodyne receivers have the out-
side or control grid connected to the shell.

As there are two grids., care must be
taken to see that they are properly connected,
for if the grids are reversed by some mistake
in connections no results will be obtained.

POINTERS

Another point about this amplifier is the
provision of variable resistances across the
condensers in the grid circuits so the best
results possible can be obtained. The actual
values of the resistance cannot be stated, as
they vary with the individual transformers
and tubes. Generally, a variable grid leak
will be suitable for the purpose. If this
resistance is too high, a thin pencil line
across the .001 mifd. condensers will serve
efficiently. The two audio frequency trans-
formers employed in this amplifier should
have a ratio of approximately 4% to 1.

Constructors should remember to connect
the inside grid, marked I.G. in Fig. 3 to the
regular binding post on the socket and the
control grid to the metal shell of the socket.

(Continued on page 414)
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Awards of the $50 Radio Wrinkle Contest

First Prize
A MERCURY VARIABLE GRID
LEAK

By L. W. ELLIOTT

An excellent variable grid leak may be
made with a piece of glass tube about 2
inches long. A heavy thread is soaked in
India ink and run through the glass tube
close to the inside wall. This thread is
held at one end by a short piece of brass
or copper strip. The other end is embedded
in a piece of sealing wax which entirely
closes one end of the tube. Another brass
strip is also inserted in this end of the
tube so that it will make contact with a

quantity of mercury which is placed in the

Brass citp

: :

- w
-

' Threaa soaked g
E

Details of a mercury variable grid leak.

tube. This mercury should be of such bulk

_that it will almost completely cover the
thread when the tube is placed in a hori-
zontal position. After the right quantity oi
mercury has been found, the other end of
the tube should also be sealed with wax.
This variable leak is mounted in a
brass clip, which is attached to a knob and
shaft inserted through the panel. A small
block of wood is bolted to one end of the
shaft and the brass clip is held in -place
over it, as shown in the diagram. A stiff
brass spring is placed over the shaft be-
tween the panel and the wooden block so
that sufficient tension is always had to keep
the grid leak in any position in which it may
be placed. Light. flexible leads may be
soldered to the two brass connection strips
at either end of the tube. When the tube
is in a vertical position maximum resistance
is had and as it is gradually turned to the
horizontal position, the mercury short cir-
cuits more of the thread. thus cutting down
the resistance.

Second Prize

A DEVICE TO FASTEN ENDS OF
NARROW COILS
By WILLIAM C. ROEMER

In winding coils for various purposes, it
is frequently necessary to place a winding
having but few turns over another winding.
the turns of which cover a considerable width.
When such a case presents itself, the prob-
lem is to provide a suitahle anchorage for
the beginning and end of the smaller coil.

The usual method is to fasten- the wire
to the form outside of the winding already
in place and make a turn with a large spiral
to the point where the second coil is to be
wound. At the end of the winding the proc-
ess is reversed. This method does not make
a neat job and unless shellac or some form
of “dope” is used, there is a pronounced
tendency for the end coils to loosen.

The sketch herewith shows a quick. neat.
simple and substantial method of fastenine
the ends of narrow. coils when such coils
are wound centrally or otherwise over wider
coils. All this requires is two small pieces

Prize Winners

First Prize $25
A MERCURY VARIABLE
GRID LEAK

By L. W. ELLIOTT
9639-—105th Street,
Edmonton, Alta. Canada.

Second Prize $15
A DEVICE TO FASTEN ENDS
' OF NARROW COILS

By WILLIAM C. ROEMER
656 Winthrop Ave,,
New Haven, Conn.

Third Prize $10
NON-CORROSIVE BATTERY
LEADS

By A. P. PECK
32 Park Place,
Plainfield, N. J.

of fairly stiff spaghetti. The work pro-
ceeds as follows:

Drill three holes in the form opposite the
beginning and end of the winding. Sketch
A shows one group of holes. The
larger hole should fit the outside diameter of
the spaghetti and the smaller ones should be
large enough to permit the size of wire used
for the coil to pass through several times.

Cut two pieces of spaghetti to suitable
length draw the wire to be used for wind-
ing the coil through one piece of spaghetti
and insert it in the large hole, as shown

by B.
4

Jpaghette

Method of securing the ends of narrow coils.

Bend the spaghetti over, as shown by C,
and thread the free end of the wire through
the small holes, forming one or more loops
around the spaghetti as shown.

Wind the required number of turns on the
coil. Hold the last coil with one hand, cut
the wire, draw the end of the winding
through the second piece of spaghetti and
repeat the foregoing operations.

Third Prize

NON-CORROSIVE BATTERY

"LEADS .

By A. P. PECK
The fumes that arise from a lead plate
storage battery when it is charging or. dis-
charging have a very troublesome property
of corroding certain metals. One of the
metals so affected is copper. Usually leads
made of this material are used for connect-
ing the storage “A” battery to the set. In
such a case the wires soon start to corrode,
especially at the point where they are fas-
tened to the battery terminals. This corro-
sion takes the form of a soft pasty, bluish
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mass, being niost prominent at one terminal.

After this formation starts to build up,
the connection between the wire and the
battery terminal becomes bad and gives trou-
ble. Usually it is necessary to entirely re-
move the wire and thoroughly clean the
terminal.

All of this trouble can be remedied once
and for all by soldering or clamping a piece
of heavy, hard wire solder about a foot long
to each of the terminals. The copper leads
may then be soldered to the ends of the lead
strips, as shown. Other materials than sol-
der may be used for this purpose. Strips
of lead, or in fact any lead that can be
readily found and can be soldered or clamped

/nsulated (‘o,apér Wires

Heavy Wire Solder or
lead Strip )

Wire solder may be used to prevent corrosion
on battery connections.

tightly to the terminals will fill the bill.
The most important point is to keep the
copper leads away from the battery, using
the non-corrosive metal where it will be ex-
posed to the fumes arising from the battery.

As an added precaution, coat the connec-
tions, the terminals of the battery and ‘the
connection strips with a thin film of vaseline
or lubricating grease. This will prevent any
possible corrosion of any impurities that
happen to be present in the metals, and will
tend to preserve the appearance of the bat-
tery.

A COFFEE CAN SOLDERING
OUTFIT

The following suggestion is made for the
benefit of those who, like myself, do not
care to invest a couple of dollars in an
electric soldering iron. It works like a
charm and will take any soldering iron from
the ten-cent store variety up. This solder-
ing outfit is made as follows: A coffee can
should be obtained which has been put to-
gether without solder. By means of a pair
of tin snips or a heavy pair of shears. a
strip is removed from the can about 2V
inches wide. The closed end of the can
should have 8 or 10 holes punched in it.
Two holes are also punched in the top of
the can and a piece of wire inserted in the
form of a loop shown® in the drawing
as D. The heating element may consist of
an ordinary. can of solidified alcohol. but it
is advisable to make a small“alcohol stove
for this pyrpose. _A small can..such as is
used for canned heat is obtained _and is
packed fall” with cotton batting. A disk
of wire screen or netting is then forced
under the rim of the can. The cotton bat-

An excellent heating outfit can be made of an
old coffee can.
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ting should be- soaked with alcohol and will
burn without danger. This is placed inside
the coffee can, as shown at E in the sketch;
the soldering iron is inserted in the wire
loop and the alcohol lighted. It will take
very little time to bring the temperature of
the iron to the proper point. When suffi-
ciently hot, the blaze may be _partly cov-
ered by a tin cover.
Contributed by Chas. E. Gage.

KEEPING THE FILAMENT VOLT-
AGE CONSTANT IN THE C.W.
TRANSMITTER

Most amateurs who use C.W. transmitters
of 50 watts or more find there is a drop in
voltage on the sending tube filament every
time the key is closed. Even though a sepa-
rate filament transformer is employed this
will still be found to obtain. In my case,
using 50 watts, the filament voltage dropped
about .5 volt and in order to get 10 volts
on the filament when the key was pressed,
I Had to use 10.5 volts when the key was
up, which was rough on the filament. So I
worked up the scheme as illustrated in the
drawing. A separate winding is made on
the filament transformer of 30 turns of No.
14 D.C.C. wire tapped five turns and well

(ompensating Filament Winding

o Filament 7o Primary of

of Tube Prate Transformer
4 Jec. T
T —r .,
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Use this scheme to prevent a drop in voltage
on the filament when transmitting.

insulated from the core and other windings.
The taps are brought out to a multi-point
switch and this is connected in series with
the primary of the plate transformer. Ad-
just the switch, starting with five turns, so
when the key is pressed the filament voltage
remains. constant. It may be necessary to
reverse the connections on this extra wind-
ing. It will be found that greater efficiency
and a higher radiation will be obtained with
this plan in effect.
* Contributed by V. E. Thomas.

A NEAT SWITCH STOP
In building a receiver wherein a switch
stop is required, it will not be necessary to
purchase one, as the following scheme may
be used. This stop consists of a piece of
No. 14 bare copper wire or bus-bar bent

Stop
\

7

Switch point

D,

Jor/der Here KFanel/

A neat switch stop made of a piece of heavy
wire.

into the shape of an L. A hole is drilled
through the panel close to the last switch
point, and the piece of bent wire is inserted
from the rear, as shown. It should be se-
curely fastened to the switch point by solder-
ing. This very simple switch stop will ad-
mirably accomplish the purpose for which it
is intended and will not detract from the
appearance of any cabinet.
Contributed by Herbert Forsstrom.

A SIMPLE WAVE-LENGTH
INCREASE METHOD

Many times a broadcast listener has a re-
ceiver with variometer tuned plate and grid
circuits. The wave-length range of most of
these sets is about 150 to 420 meters. This
range was all right until some of the better
stations increased their wave-lengths. Now
a broadcast receiver should cover from 250
to 550 meters. A very low value condenser
connected from the grid to the plate will

Zor.?/r.xbe\./r of Winding :"||| _

= T Lo

Two or three inches of winding on the grid
wire will increase the wave-length.

increase the wave-length of both the plate
and grid circuits, but will usually prevent
the control of oscillation by the plate vario-
meter. The above diagram shows a very
simple method whereby the wave-length may
be increased and at the same time creating no
interference with the control of regeneration.
It seems that the reactance of the turns offset
the bad effect of the straight capacity be-
tween the grid and plate wires. This is a
handy stunt to use in different places where
it is desired to increase wave-length.
Contributed by Frank T. Parrish.

COMBINATION SINGLE AND
DOUBLE CIRCUIT RECEIVER

It is often desirable, when local stations
are off the air, to use a single-circuit re-
ceiver to try for distance. An ordinary
two or three-circuit receiver may be so ar-
ranged that it may be changed to a single-
circuit receiver at will. This can be done by
means of three jacks, as shown in the dia-
gram. Jacks Nos. 2 and 3 are the closed
circuit variety and No. 1 is a single circuit

A clever jack arrangement for different cir-
cuits.

one. The antenna and ground are connected
directly to a plug through separate leads.
A telephone cord should never be used for
this purpose as the capacity of the two par-
allel wires is sufficient to raise the wave-
length of the primary circuit considerably.
When the plug is inserted in jack No. 1,
the variable condenser in the primary cir-
cuit is in parallel with the coil and when
inserted in jack No. 2 the condenser is in
series with the coil. When a single-circuit
receiver is desired, the plug should be in-
serted in jack No. 3, and the tuning is then
done by the variable condenser, which was
originally in parallel with the secondary

winding.
Contributed by A. W. Tervo.
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AN EFFICIENT “STAND-OFF”
INSULATOR

Although the Fire Underwriters’ regula-
tions specify that all lead-in and ground
wires should be supported at least five inches
from the wall of any building, it is almost
impossible to obtain an insulator designed
for this purpose. A very efficient substitute
may be made from an old ginger ale bottle
and a tin can. The bottle should fit snugly
inside the can. The can should be nailed or
screwed to the outside of the building where
the insulator is to be placed.  In order to
hold the can firmly, and to prevent its pull-
ing away from the wall, it might be best to
place a piece of wood, cut to the correct size,
inside the can and nail or screw directly
through it. The bottle should be inserted in
the can and if it-does not fit snugly, several
small wooden wedges may be forced between
it and the can to make it more secure. The
lead-in wire may be secured to the bottle by
a piece of wire wrapped around the bottle
neck. Cork the bottle so that it will not
collect water. This will make a serviceable
and efficient extension insulator and will meet
all the Fire Underwriters’ requirements.

Contributed by Robert W. Burton.
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A tin can and a bottle makes a fine ‘‘stand-
off”” insulator.

A NIGHT LIGHT FOR THE
RECEIVER

It very often happens that just the night
you wish to stay up late and pull in DX
stations, you have been commanded by the
powers that be to keep the electric light bill
as low as possible and to be in bed at a respect-
able hour. On occasions such as this, it
invariably happens that these nights are the
best for long distance reception. Therefore,
if you wish to operate your receiver, it would
be advisable to employ a night light such
as is described below. This simply consists
of a nickel-plated lamp such as is used on
the instrument board of an automobile.
These lamps sell for about 35 or 50 cents
and may be obtained at practically any auto-
mobile supply store. It should be mounted
on the panel of the receiver, directly above
the main tuning dials, as shown in the
sketch and the two supply wires should be
connected directly to the “A’” battery line in
series with the filament switch. The upkeep

70 19:2{'&_-7"_(,(1‘I Cabinet

Lamp
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Method of using lamp for night reception
with portable sets.
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of this light will be very small and it can
be switched off or on when desired.
Contributed by John J. Straver.


www.americanradiohistory.com

SHEET 7

STANDARD HOOK-UP
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E VERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results. This leaf has perforation
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 cost
of 5c to pay for mailing charges.

RADIO NEWS has also prepared a handsome heavy cardboard binder in to which these sheets may be fastencd. 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.
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Compact regenerative receiver.

In diagram No. 33 is shown a circuit
which will prove very efficient, being se-
lective and sensitive and at the same time
very compact. This type of receiver may
readily be used as a portable set. It really
consists .of two variometers, the stators of
which are both wound upon the same form
separated from each other 134 inches. The
stator winding of the plate variometer is
continued for five turns on each side of the
stator winding of the plate variometer as
shown. This gives a combination of tuned
plate and tickler feed-back. The proper
number of turns for both variometers is
shown on the diagram. It will be advisable
to place a- fixed condenser (C) of .0005
mid. in the antenna circuit and provide two
binding posts so that the antenna may be
connected directly to the variometer or
through the condenser as desired.
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Cockaday four circuit receiver.

Diagram No. 36 shows the well-known
Cockaday circuit, which has proven very
popular. The antenna system is comprised
of coils L1 and L2, L1 is a single turn
of bus-bar wire around coil L3. L2 con-
sists of 43 turns of No. 18 S.C.C. wire
on a 3-inch tube. This coil is double bank
wound and may be tapped every six turns.
It is also in non-inductive relation to the
other coils. L3 consists of 34 turns of No.
18 S.C.C. wire and is also wound on a 3-
inch tube. L4 consists of 65 turns of the
same size wire and is wound on the same
tube. with L3. separated from it by aboui
14 inch. Variable condensers C and C1 have
a capacity of approximately .003 mfd. and
are of the 17-plate variety. Most of the
tuning is done with condenser Cl and re-
generation or oscillation is controlled by con-
denser C.
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A sharp funing circuit.

In circuit No. 34 we have a receiver which
will prove very selective, especially in a
district where many broadcast stations are
located. The condenser C may be of .00025
mid. capacity, but may be left out if desired.
as it is not absolutely necessary. L may
be a coil of 80 turns tapped at every 10
turns, L1 and L2 are the primary and sec-
ondary of a variocoupler. In this case. the
primary of the coupler should consist of
about 35 turns of wire. L is not in induc-
tive relation to L1 but is coupled thereto
by means of a continuous loop of wire shown
at L3. This loop should be wound three
turns around each coil, as shown in the dia-
gram. Most tuning will be done with the
condenser C1, which in this case may be of
0005 mfd. The grid condenser C2 is of
standard size (.00025 mfd.).
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Simple Super-regenerative circuit.
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Diagram No. 37 shows a super-regenera-
tive receiver which, if correctly constructed
and operated, will give remarkable results
on all stations received. A loop is used
for this type of receiver and is tuned by a
variable condenser of .0005 mfd. capacity.
Coil L is a honeycomb or duo-lateral coil
of 1,500 turns and coil L1 is one of 1,250
turns. These coils are shunted by a fixed
condenser C of .004 mfd. capacity. A
standard variometer is inserted in the
plate circuit, which will  control the
regeneration. A fixed condenser Cl is
also shown connected across the phones,
but it may sometimes be dispensed
with, with no loss in efficiency. When re-
ceiving, there will always be in evidence a
high pitched whistle known as the variation
frequency. If this whistle is too hothersome
it may be reduced by decreasing the size
of the condenser C.
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Capacity coupled circuit.

Circuit No. 35. In this diagram we have
a circuit using capacity coupling. This
coupling is accomplished by means of con-
densers C and Cl, which are of .0005 mfd.
capacity. The main tuning inductance L is,
as usual, of about 80 turns, which may be
tapped at every 10 or 12 turns. Coils L1
and L2 may be the primary and secondary
of a standard variocoupler. It will not be
necessary to use taps on the primary of this
coupler, as a fixed number of turns (ap-
proximately 35) will be sufficient when tuned
by the .0005 mifd. variable condenser C2.
The coil L2 is inserted in the plate circuit
of the detector for regeneration. The by-
pass condenser C3 is of .001 mfd. This re-
ceiver. although a trifle difficult to tune will
prove very selective and distant stations may
be heard while locals are on the air.

The Autoplex circuit.

Diagram No. 38 shows a simplified and
improved super-regenerative circuit known
as the Autoplex. In this circuit two variom-
eters shown as L and L1 are employed to
tune the grid and plate circuits. These
variometers must be of good manufacture
and should have a large value of inductance.
Only one honeycomb coil of 1250 turns
shown at L2 is used in this receiver. This
receiver will give very good results with
an antenna or ground alone, connected to
point A. If a ground is to be used with
the antenna. it should be connected to point
B. As a rule best results are obtained with
an antenna of about 50 feet in length. For
loud speaker results. a good amplifying tube
such as a UV-201A or a WE-216A should
be employed. The “B” battery can be any-
where from 45 to 150 volts.
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Flewelling Super-regenerative receiver.

A unique form of super-regenerative re-
ceiver known as the Flewelling circuit is
shown in diagram No. 39. This circuit
does not employ large size honeycomb coils
as do most “supers,” but instead, uses three
condensers of .006 mfd. capacity each. The
inductances L and L1 may be the primary
and secondary of an ordinary variocoupler.
It might prove of advantage to have the
primary of this coupler tapped every 10
turns in the usual way. The secondary,
used as a tickler, however, must be wound
with at léast 100 turns of wire for best
results. 'Two grid leaks shown as R are
employed and must be variable. The re-
sistance of these leaks will vary from 1 to
10 megohms. The variable condenser C,
which is used for tuning, has a capacity of
.0005 mfd. (23 plates). The “B” battery
in this receiver must be fairly large and
can be of any voltage from 90 to 150. A
hard or amplifying tube must be used in
this receiver if best results are to be ob-
tained. A ground is not shown in the dia-
gram, as it is usually not necessary, but one
may be tried at the point shown as A.
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One tube Reflex circuit.

In diagram No. 42 we have a simple one-
tube reflex receiver. This receiver incorpo-
rates one stage of radio and one stage of
audio frequency amplification. The same
tube is used to amplify at radio frequency
and after detection by the crystal shown as
D, it again amplifies at audio frequency.
An ordinary variocoupler may be used for
tuning and the secondary is shunted by a
variable condenser of .0005 mfd. capacity.
A potentiometer shown as R is used so that
the tube may be kept from oscillating. This
instrument should be of rather high resist-
ance; in the neighborhood of 400 ohms. It
will be noticed that fixed condensers are
connected across the phones and the primary
and secondary of the audio frequency trans-
formers. These condensers are known as
by-pass condensers and are employed to
allow the radio frequency currents to pass
the high resistance of the phones and the
coils of the audio frequency transformer.
The capacities shown on the diagram for
these condensers are only approximate and
it may he necessary to experiment with dif-
ferent sizes for best results.
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Simplified Flewelling circuit.

In diagram No. 40 is shown a modified
and greatly simplified Flewelling circuit.
The same tuning system is used in this re-
ceiver as was shown in circuit No. 39. In
any Flewelling receiver the tickler coil in
the plate circuit must be wound with at
least 100 or 120 turns of wire. Only one
fixed condenser of .006 mfd. is used in this
receiver. This condenser may be shorted by
the switch F, so that the receiver' can be
used as an ordinary single circuit regenera-
tive set. When used as a “super,” the
switch is thrown to point 1 and an antenna
only is required. When used as a simple
regenerative receiver the switch is thrown to
point 2 and a ground is connected to point
B. as shown by the dotted lines. The vari-
able condenser C1 may have 17 or 23 plates,
but the smaller size is recommended. The
grid leak R is variable and has a resistance
of from 1 to 10 megohms. When this re-
ceiver is operating correctly as a super-
regenerative set, local stations will be strong
enough to operate a loud speaker. When
used as an ordinary regenerative receiver.
the phones will have to be used for all sta-
tions.
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Reflex receiver usinF tuned impedance R.F.
amplification.

Another reflex circuit is shown in dja-
gram No. 43. In this circuit, instead of a
radio frequency transformer, a tuned impe-
dance coil is employed. This coil is shown
as L1 and may consist of a 50-turn honey-
comb coil, or may be made by winding 45
turns of No. 24 S.C.C. wire on a 3-inch
tube. A variable condenser Cl1 of .0005
mfd. capacity is shunted across this impe-
dance coil for tuning. Any type of tuner
may be used, although in this case a stand-
ard variocoupler is shown, the secondary of
whiclt is tuned by a 23-plate variable con-
denser. A 400-ohm potentiometer shown as
R is employed to keep the tube in a stable
operating condition. This type of reflex re-
ceiver will be found much more selective
thap that shown in diagram No. 42. The
tuning condenser across the secondarv of
the coupler and the variable condenser across
the tuned impedance coil must both be tuned
to exactly the same wave-length before any
station can be received. If the tube tends to
oscillate, the potentiometer lever should he
moved towards the positive side to correct
this condition.
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The Bishop Ultra-regenerator.

Another type of super-regenerative circuit
is shown in diagram No. 41 and is known
as the Bishop Ultra-regenerator. In this
receiver two fixed condensers Cl and C2 of
.002 mid. capacity are employed. A fixed
resistance of 12,000 shms is shunted across
these condensers. The tuning inductance L
may consist of 80 turns of wire tapped
every 10 turns and the tuning is done by
means of the variable condenser C, which
has a capacity of .0005 mfd. Regeneration
is obtained by means of the tuned plate
method and a variometer of standard size
is employed for this purpose. A radio fre-
quency choke coil, shown as LI, is also
inserted in the plate circuit between the
variometer and the phones and consists of
a honeycomb or duo-lateral coil of 400 turns.
A fixed grid leak is shown in the circuit,
but it is always advisable to use a variable
grid leak of from 1 to about 10 megohms.
This type of receiver functions best when a
tube having large elements, such as UV-201-
A, is used. A storage battery of six volts
will be required for the filament of such a
tube and a rheostat of 15 or 20 ohms should
also be employed.
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The Harkness one tube reflex.

A reflex circuit that is very simple to
build and will prove quite selective is shown
in diagram No. 44. This is known as the
Harkness single tube reflex and uses a spe-
cial tuner and radio frequency transformer.
The secondary of the tunmer is constructed
by winding 55 turns of No. 24 S.C.C. wire
on a 3-inch tube. The primary is of 15
turns, wound directly over the secondary and
separated from it by a piece of insulating
paper. The secondary of this coupler is
shunted by a variable condenser of 17 plates.
The special radio frequency transformer
shown as L1 is made in a similar fashion.
The secondary is wound the same as the
special coupler, but the primary consists of
20 turns of wire. The secondary of this
transformer is also shunted by a 17-plate
condenser. A fixed crystal detector is ordi-
narily used in this receiver, although any
good crystal detector may be employed. This
receiver operates very satisfactorily without
the use of any by-pass condensers that are
commonly needed in other reflex circuits.
When tuning this receiver. both variable con-
densers must be tuned at the same time and
must be in resonance for any station.
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Correspondence from Readers

TO THE RADIO SUPERVISORS
Editor, Rapio News:

'Smiatter? Is the Radio Supervisor for
the Atlantic Coast sick, on a vacation or
what is wrong here of late?

Heard him at a recent Philadelphia ban-
quet throwing bouquets at himself in regard
to the absence of interference by code. Said
the ships had promised to be good, prac-
tically no amateurs misbehaving, etc., and I
will say that he.was justified in his remarks
then. For about three months conditions
were fairly good, but notw! whoee! They've
cut loose again, not only the naval stations
(which we have with us always) and com-
mercial stations also, but the ships and even
the amateurs.

Being able to read code, I am not guess-
ing, but know it is the amateurs, thanking
George for the book or asking when he is
coming over. It certainly was annoying,
when listening to the Convention at Cleve-
land, to have a ship keep interfering at the
interesting times.  Certainly when that
operator stopped sending he could also hear
the talking at the Convention, and must
have known he was bothering thousands of
listeners.

The Radio Supervisor said he had many
complaints, but they were too general in
character and not specific as a rule, but
when they were specific and he ran them
down (at great trouble and expense) they
were usually unjustified.

Here, however, is a suggestion for him.
Of course, I know it is easy to tell some-
one .else how to run his business. but if I
were a Radio Supervisor I would have some
postal cards printed with blank spaces to
be filled in and when I listened, I would
fill the card and send it at once to the
offending party. The printed polite request
for consideration of others would,-I think,
show the operator that someone was on the
job and he would be more careful there-
after.

The big movement by the Broadcasters
Association to have this interference elimi-
nated seems to have died a slow but sure
death. Personally. I think the Supervisor,
with the aid of a few postals, could stop
most of it. Certainly most men are reason-
able and upon receipt of a card will more
than likely desist; if not, another card with
“Second Notice” written upon it, and then
a phone call or letter.

T wish the supervisor would state in your
columns his idea as to the nracticability of
the above suggested method.

PeTer MORRELL,
Wilmington, Del.

A BOOSTER FOR RADIO NEWS
Lditor, Rapio NEws:

I am a reader of your magazine, and my
interest in it has grown up with it. I can
remember the day when only one news-
stand in the city in which I lived handled
your magazine and they only got a few
copies and there was always a mad rush
for them. I kept for some time the first
copy I bought, but somehow I have lost
track of it. I save them for reference, and
find them better than any technical books
on the market.

In this connection I wish to agree with
all M. A. P. Roux said in the last issue
regarding the brains of the radio dealers.
I think there ought to be a law against
anyone selling radio parts until he or she
has passed a simple radio examination.
Many times I have gone into a store and
have asked what was best for this or that

and then listened to a line of radio terms
that even I could see were senseless. They
usually say you need a good many things or
the circuit will not work well when in real-
ity they have put in everything they sell
that will not injure the circnit. Of course,
they will say that is good business. It has
given me much pleasure the past few years
to go into a store and ask the advice of some
of these promising young radio advisors and
when they have finished I feel like saying
“You had better try that one out yourself,”
and they will look at you in a surprised way
and like a “dumb-dora” ask, “Why?” Ask
for the manager and nine cases out of ten he
is always out to lunch. He will listen to your
troubles and then draw out a circuit and
hand it to you and say: “Try this,” just
like a doctor. Many of these have just
come to the front in radio in the past year
or so, during the broadcasting rage, and they

40 Non-Technical
Radio.Articles

every month for the beginner. the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-.radio magazine
in existence,

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
30 good that many RADIO NEWS readers
buy it solely for this feature alone.

List of Radio Articles
Appearing in the September
(ssue of
“*Science and (nvention™

A Super-Neutrodyne With Four Stages of
Tuned R. F.—Details of the set that rolls
'em in from coast to coast.

Story of a Kiss by Radio.

Broadcast Stations We Have Seen.

How Radio “Drammer” is Produced.

World-Wide Radio Broadcasts Received on
Telegraph Circuit Without Radio Appa-
ratus.

Radio Oracle—Questions and Answers.

Radio Wrinkles.

have spent a lot of money trying to find out
which circuit is the best, and finally are suc-
cessful in making onc of them work. They
will then advise everyone that a circuit un-
like theirs would be of no value and that
they had better get one or they will be out
of style. I was steered wrong this way
once and never again. Next time I want
any information I will write Rapio NEws.
N. V. LeacHh,
Box 748,
Needles, Calif.

QUITE RIGHT
Editor, Ranto NEws:

While I possess neither a technical train-
ing, nor education, I can fully appreciate the
requirements necessary to make an engineer,
and a diploma is only the beginning.

There are countless numbers of men to-
day who think they are fully justified in
writing “Radio Engineer” after their names,
while, as a matter of fact, even though they
do possess a considerable knowledge of radio.
they should be content with the word “Ra-
diotrician,” for that is all they are entitled
to.

My remarks are prompted by Mr. Pyle’s
article in the June issue of Rapio NEws,
“Are you a Radio Engineer,” which I think
is very opportune,

H. M MATTHEWS.
3534 Olive Street.
St. Louis, Mo.
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TRY THIS ON YOUR SET
LEditor, Rapio NEws:

Now that static interference is in {full
swing and sometimes takes the entire joy
out of reception, perhaps a slight alteration
in a set will make a great improvement and
give good reception, at least on the phones,
even though the loud speaker is not likely
to be of use.

My set is regenerative, so I do not know
whether the same results will be obtained
with other hook-ups, but I added a switch
blade and two points to the panel. One
switch point connects with the negative of
the detector “B™ battery, the other point
connects with the lowest voltage point on
the battery and the switch blade is con-
nected to the wire removed from the nega-
tive of the “B” battery. Assuming the
various terminals on the “B” battery are
connected to switch points already, the ad-
dition of the two-point switch merely makes
a convenient method of reducing the plate
voltage on the detector tube, one point giv-
ing a range on the other switch from 1614
to 2215 volts, and the other point gives a
range from 134 to 714 volts.

Just previous to a storm in which crash
after crash of static came in with the plate
voltage at 18, it was impossible to get satis-
factory reception even on the detector alone.
With the voltage reduced to 7%, the static
was nearly silenced and music and speech
came in clearly. However, it took two
stages of audio frequency with the phones,
and the volume was about equal or slightly
less than is ordinarily had with one stage
of audio. I am of the opinion that a third
stage of audio would have given very good
results on the loud talker.

I cannot account for the reduction in the
plate voltage decreasing the volume of static
so much more than it did the music, but
that is what happened. At first the static
came in much louder than the music, but
with reduced voltage, the volume of music
was as loud as is desirable in the phones and
the static was just barely perceptible.

WM. Hormann,
916 Madison Ave.,
Kewanee, Il1.

[We cxperienced the same phenomenon
while using a Solodyne (“B’ “batterv-less),
set. It seems to reduce static very consid-
erably—Editor.]

REGARDS A SEA-GOING
Editor, Rapto NEws:

I tco have suffered some disappointment
by reason of the recent omission of “With
the Sea Going Ops” from your valuable
publication, and was somewhat surprised at
the reason you gave for it, in the June issue.
I was under the impression that you more
than had your hands full with letters sent
by commercial operators for publication in
that section. Although in the past I have
often felt I would like to write you a letter,
I have always refrained from doing so as I
have always been given to. understand that
all editors were ultra-severe critics, and
therefore figured my efforts could not pos-
sibly escape the proverbial waste basket.
However, in your comment on the letters of
inquiry, sent hy Mr. W. C. Ellsworth and
Mr. Thomas Nugent, you have shown that
it is as much my fault as the fault of anyone
else that the department in question ceased
to be. I am, therefore, taking a chance, a
long chance, so if you do not consider it
worth putting into print, please acknowledge
in your paper as follows: “KDVJ r qsh
qru sk”; that will not take up much space,

(Continued on page 350)
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

: RADIO manufacturers are invited to send to-RADIO NEWS LABORATORIES, samples of their products for test. It

pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit-
ted prove to be built according to modern radio engineering practice, they will each be awarded 4 certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories

tests, i* will be returned to the manufacturers with suggestions for improvements.

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 necessary that all goods to be tested be forwarded prepaid, otherwise they can-

not be accepted by the Laboratories.

Park Place, New York City.

Address all communications 3nd all parcels to RADIO NEWS LABORATORIES, 53

CONTINENTAL "LO LOSS”
CONDENSER

The Continental “Lo Loss”
straight line condenser is one of
the grounded rotor type and is fur-
nished with a vernier atjachment,
as shown in the illustration. The
losses at 1,000 cycles are equivalent

A

to a series resistance of 125 ohms.
The maximum capacity is 492.70
mmf. and the minimum, 1098
mmf., This condenser is manufac-
tured b{ Gardiner & Heyburn, Inc.,
Philadelphia, Pa,

Arrived in excellent packing.

AWARDED THE R A% 10
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 506.

NATIONAL DX CONDENSER
The National DX vernier cou-
denser is of the grounded rotor type
and has low dielectric losses. These
losses at 1,000 cycles are equivalent
to a serics resistance of 80 ohms.
The maximum capacity is 507.34
mmf.,, and the minimum, 14.64
mmf. A reducing gear arrange-
ment of 5 to 1 ratio is incorpor-
ated within the knob and dial so
that 2% turns of the knob turns

the dial from minimum to maxi.
mum. The reducing arrangement
is very compact and has practically
no backlash. This condenser is
manufactured by thé National Co..
- Inc,, 110 Brookline St,, Cambridge,
P. O. Boston, Mass.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 502.

COPP VARIO SELECTOR

The Copp vario selector is not a
wave tra?. It is an_instrument
designed for use with single circuit

-ances,

receivers and converts them into
double circuit receivers. It consists
of a tapped antenna or primary coil
and a rotor coil of a few turns of
wire inductively coupled to the an-
tenna coil. The rotor coil connects
to the antenna and ground binding
wsts of the single circuit receiver.

ith its use the single circuit re-
ceiver is made very selective. an-.
ufactured by the A-C Electrical
Mig. Co., Dayton, Ohio.

rrived in excellent packin%

AWARDED THE RADIO

NEWS LABORATORIES CER.

TIFICATE OF MERIT NO. 490.

BRADLEYOHMS

The Bradleyohm is a carbon_ disk
pressure type of rheostat designed
to cover various ranges of resist-
The No. 25 Bradleyohm is
rated at 25,000 to 250,000 ohms.
Under actual test it more than cov-
ered this range. They _wxll be
found useful in many circuits, such
as in resistance coupled amp‘lhcrs.

Manufactured by Allen-Bradley Co.,
Milwaukee, Wis.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 486.

LINCOLN DETECTOR

The Lincoln enclosed semi-per-
manent detector is designed for
front of panel mounting and is
compact. The catwhisker and the
detector cup fit in metal sockets in
the holder case and are easily
moved about for adjustment. Once
adjusted, the detector holds its ad-
justment for a long time and a

nickel finished cup fits over the

entire detector to protect it. Man.
ufactured by the Lincoln Radio Co..
115 East 11th Street, Los Angeles;
Calif.

Arrived_in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 488.

SOUTHWORTH VARIABLE
CONDENSERS

The Southworth 14, 24 and 26
plate vernier type variable con-
densers were submitted by the
Southworth Specialty Co., 91 Sev-
enth Ave., New York City. These
condensers are Of the llsllnl con-
struction and arc furnished com-

Apparatus awarde& Certificates

plete with knob and dial. The di-
electric absorption losses at 1,000
cycles are equivalent to series re-
sistances of 670, 360 and 55 ohms
respectively. The maximum capaci-
ties are 255.19, 459.15 and 1032.6
mmf. respectively. The minimum
capzflcitics are 12.20, 14.03 and 15.2§
mmf.,

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS.
503, 504 and S0S.

AMBROSE VERNIER DE-
TECTOR

The Ambrose crystal detector is

of accurate mechancal construction
and highly finished. It has three
adjustment knobs: One attached to
the detector cup changes the posi-
tion of the crystal; another con-
trols the catwhisker adjustment;
and the third acts as a vernier_ ad.
justment on the catwhisker. With
this arrangement a very light and
sensitive contact on the crystal is
easily obtained. Manufactured by
the Ambrose Radio Co., 220 Vernon
Ave., Brooklyn, N. Y.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 487.

AIRPHONE LOW LOSS CON-
DENSER

This condenser, as the illustra-
tion shows, has a geared vernier
attachment having a 7 to 1 reduc-
tion ratio. It is of the grounded
rotor type. The dielectric absorp-
tion losses at 1,000 .cycles are
equivalent to a series resistance of
110 ohms. The maximum capacity
is 436.58 mmf. and the minimum,
Manufactured by A

14.03 mmf. -
Church

W. Bowman & Co.. 23
Street, Cambridge, Mass.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 501.
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HARKNESS CONDENSER

The Harkness condenser differs
from the usual type in that the
complete sets of rotor and stator
plates are die cast, each in one
piece.  The condenser is of tle
rounded rotor type and has very
ow losses. The 15-plate condenser
submitted by the Radio Guild, Inc.,
256 West 34th Street, New York
City, has a minimum capacity of
10.37 mmf. and a maximum capacity
of 371.92 mmf. The dielectric ab-
sorption losses at 1.000 cycles are
equivalent to 3 series resistance ol
40 ohms,

AWARDED TH RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 476.

ROLLER-SMITH D.C, VOLT
METER

This voltmeter, Type TD, is
made especially for radio use. It
has a six-volt scale for indicating
the filament voltage and a 120-volt
scale for indicating the plate volt-
age of the vacuum tubes. It is
the flush mounting tyPe, 3V inches
in diameter over all. The volt-
meter readings are very accurate.
Manufagtured by the Roller-Smith
Co., 233 Broadway, New York City.

Arrived in_excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 491,

BILTRITE BATTERY
HYDROMETER

In order to determine whether a
storage battery is in good condi-
tion the specific gravity of the
liquid in each cell should be meas-
ured. This requires an accurate
hydrometer. The one shown in the
illustration is manufactured by the
Biltrite Motor Equipment Co.. Inc..
822 10th Ave.. ew York City.
This hydrometer is accurate in its
readings and of durable construc-
tion. It will tell instantly if the
battery is in a charged or dise
charged condition.

s ————n—

Arrived in_excellent packing.

AWARDED THE RADTO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 493.
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RHAMSTINE NEEDLEPHONE

The Rhamstine Needlephone will
enable anyone who owns a phono-
graph to make use of the excellent
acoustic qualities of the horn and
tone arm in conjunction with a radio
set. The Needlephone is simply
plugged into the receiving set and
the needle of the phonograph is set
into the groove in the armature of
the Needlephone. The armature is
adjustable and vibrates in accordance
with the electric impulses received

over the radio set. These vibra-
tions are transmitted to the dia-
phragm of the phonograph where
they are reproduced in the form of
sound waves. It is not necessary
to remove the sound chamber_ of
the phonograph when using a Nee-
dlephone. This instrument is man-
ufactured by J. Thos. Rhamstine
of Detroit, Mich.

Arrived in excellent packin%

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 499.

BIRK-MORTON TUBE

The type B-M 201-A vacuum
tube manufactured by the Birk.
Morton Vacuum_ Products Co.
Owenshoro, Ky, is of the standard
construction and has a five-volt Y4
ampere filament and is designed for
plate voltages up to 90. The char-

acteristics of this tube are up to
standard and it gives very good re-
sults in actual operating conditions,
both as amplifier and detector.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 495.

RADIODYNE RECEIVER

The type WC-11 Radiodyne re-
ceiver is manufactured by the West-
ern Coil and Electric Co., Racine,
Wis. Although this receiver em-
ploys six tubes, it is very com-
pact in size, measuring_only 7 x 21
x 7% inches high. It comprises
two stages of tuned R.F. amplifica-
tion. one stage of untuned R.F.
amplification _ detector and two
stages of A.F. amplification. The

R.F. amplifiers are tuned by a
combination of variometers and
variable condensers. Only three
dials are on the front of the pangl
for tuning purposes, as shown in
the illustration. The filament rheo-
stat and two other control dials
which need little changing are
mounted inside of the cabinet.
Arrived in excellent packm%_)
AWARDED THE RADIO

THIRD ANNUAL NATIONAL

RADIO SHOW

This year’s big get-together of the radio
world is scheduled for the week of October
2 to 8, when, at Grand Central Palace, New
York, the American Radio Exposition Com-
pany will conduct the Third Annual National

Radio Show.

The company has leased the entire ground
floor and mezzanine balcony of Grand Cen-

NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 496.

VALLEY BATTERY CHARGER

In order to charge a storage bat-
tery on the 110-volt A.C. lighting
circuit, some sort of rectitier for
converting the alternatin into
direct current must be used. The
Valley battery charger is a me-
chanical rectifier. A vibrating reed
which vibrates in syncronism with
the frequency of the alternating
current makes contact with heavy
carbon brushes and rectifies the
current. The charger also has a
step down transformer that lowers
the voltage to the proper value. By
means of different taps the bat.
tery may be charged at various
rates. This device 1s also equipped
for charging storage “B" batteries.
An ammeter on the charger indi-
cates the current. The charger is
manufactured by the Valley Electric
Co., St. Louis, Mo,

Arrived in_excellent packing.

AWARDED THE RA% 10
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 485,

STRAITLINE CONDENSERS

The 15, 23, and 43 plate Strait-
line variable condensers, manufac.
tured by the Haég and Haig Mifg.
Co., Rochester, N. Y., are of the
grounded rotor type and are of very
simple and durable construction.
The losses in these condensers are
exceptionally low. At a frequency
of 1,000 cycles the dielectric abhsorp-
tion losses are equivalent to series
resistances of 50, 40 and 55 ohms
respectively. The maximum capaci-
ties are 332.88. 520.15 and 1001.4
mmf. The minimwumn capacities are
9.15, 12.81 and 20.74 mmf. respec-
tively. The illustration shows the
43-plate condenser.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS.
507, 508 and 509.

DUAL LOUD SPEAKER

Besides being a very sensitive
and well constructed loud speaker,
this instrument also incorporates
an ear phone attachment of the
stethoscope type. By turning the
lever from one position to the other,
either the horn or_ the ear phone
attachment is placed over the open-

ing in front of the diaphragm.
The lever arm is also used for

adjusting the distance between the
pole tips and the dia'izhragm in the
loud speaker unit. he ear phone
attachment, of course, saves the
expense of a telephone head set.
Manufactured by the Dual Loud
%peaker Co., 210 West 54th St.,
New York City.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 500.

MAZDA SOCKET

The Mazda standard vacuum tube
socket is of the usual construction
of molded bakelite, but is some-
what different than the ordinary in
that it has double spring contacts.

One spring makes contact with the
tip of the vacuum tube prong and
the other spring makes contact with
the side of the prong. This ar-
rangement insures excellent con-
tact. Manufactured by the Mazda
Radio Mfg. Co., 3405 Perkins Ave.,
Cleveland, Ohio.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 492,

POLYDYNE RECEIVER

The Polydyne five-tube receiver is
a very attractive and highly fin-
ished instrument. The wmahogany
cabinet, on which is mounted an 8
x 27 inch panel, is 12 inches deep
and 10 inches high, There is plenty
of space inside of the cabinet for

the “A” and “B” batteries. The
set comprises two stages of tuned
amplification, etector and
two stages of A.F. amplification.
The set is well balanced and does
not oscillate. It is a very sensitive
instrument and reproduces broad-
cast programs with excellent qual-
ity. Manufactured by Dietzen,
Inc.,, New York City.
Arrived in_ excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 497.

ROYALTRON TYPE 200 TUBE

A vacuum tube containing a small
amount of gas is known as a soft
tube, and is the best type for use
as a detector. Such a tube must
be operated with plate voltages
under 22%. The type 200 tube

shown in the illustration, which is
manufactured by the Royal Mfg.
Co., 206 Broadway, New York
City, is so constructed and is an
exceptionally  sensitive  detector

Coming Radio Expositions

tral Palace for the occasion.
more extensive exhibiting space and better
facilities for handling the huge throngs of
patrons than was the case last year when the
event was held on the fourth floor of the
Already the general
manager and his staff of assistants are lay-
ing the foundations for the most elaborate
entertuinment and exhibition program ever
contemplated for the radio industry.

exposition building.

This assures

www americanradiohistorv com
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tube. 1t works well with a plate
voltage of 16. The filament con-
sumes a current of one ampere at
five volts.

AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICTE OF MERIT NO. 494,

STROMBERG-CARLESON
LOUD SPEAKER

The illustration shows the No,
1-A loud speaker manufactured by
the Stromberg-Carleson Telephone
Mfg. Co., Rochester, N. Y. The
horn is of a rough and attractive
finish, having a 12%-inch bell and
standing 26% inches high. The
adjusta le loud speaking unit is
mounted in the mahogany base.
The loud speaker is furnishcd com-
plete with cord and piug. The umt
responds with uniform volume over
a wide band of frequencies and
consequently the loud speaker rc-
produces with very little distortion.

Arrived in excellent packing.

AWARDED HE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 498,

PAUSIN VARIABLE
CONDENSER

This condenser is of simple con-
struction and is very efficient elec-
trically. It has 17 plates, a maxi-
mum capacity of 321.4 minf., and a
minimum capacity of 11.95 mmf.
The condenser is of neat appearance
and rugged construction. Manufac-
tured by the Pausin Engineering
Company, 727.739 Frelinghuysen
Ave., Newark, N. J.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO., 384.

PORCELAIN SOCKET

The Hart & Hegeman Mfg. Co.,
of Hartford, Conn., has brought
out an all-porcelain vacuum tube
socket with “Sure Grip’’ contacts,
The socket, type W-198, is finished
in black and is of pleasing appear-
ance. The tube is pushed directly
into the socket without turning and
the contacts clamp the sides of the
tube prongs. .

Arrived in excellent packing.

AWARDED RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 489.

Approximately 100,000 persons attended
last year’s exposition and this year, with in-
creased show space and greater facilities,
that number will be doubled or tripled.

Exhibitors will be interested to learn that
the profit-sharing plan put in force last vear
will be continued—the exhibitors to receive
50 per cent. of the net proceeds of the show
to be divided among them in direct propor-

(Continued on page 423)
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With the aid of a few spare parts from a nearby garage, and a few borrowed tools, anyone, with a little engineering ingenuity and a hack-saw.

can construct a very simplg Micro-tuner.
stations in regular alphabetical order.

When carefully adjusted, this condenser control has produced remarkable results, bringing irn distant
The steering wheel control makes the coarse adjustment on the dial by means of the tiregear and left-
handed monkey-wrench. A finer setting results from the step-down gearing from left-hand large dial, and vernier rod on the knob.
reached the zero beat between the squeals, gently press the left foot working the crank control of the kerosene lamp flame.

Having
This regulates

the heat that melts the ice. The drops of water move the fan delicately. The fan modtion is reversed by the puffs of air from the tire pump as

the dog moves back and forth, agitated by the cat on the kiddie car.

Avoid boot-leg kiddie cars for best results.

Queer Queries and Ready Reprlies

Useless questions addressed to this depart-
ment promptly answered if written on a
good guality of paper and mailed in an en-
velope with a small quantity of tobacco and
a match. Write on one side of the paper at
a time. Questions that floor the teclnical
editor cheerfully solved here. Don’t hesi-
tate. Grab a handful of pencils and ask us
something.

FLABBINESS OF THE BILL-HOLDER

Q. Does the use of the radio have any ef-
fect upon the heart or other vital circulatory
organs?

Dr. J. K. Groan, Aching Joint, Md.

A. The Super-Heterodyne produces an an-
noying flatness -in the neighborhood of the
wallet.

A WIRE'S OVERCOAT

Q. What is spaghetti?
G. I. Manxious, Ohio.

A. Spaghetti is a varnished rag rolled into
the shape of a snake's undershirt.

SPARK STATION Q.R.M.

Q. Every night, while listening in on the
‘radio, I am bothered by my two daughters
“sitting out in the porch swing with a couple
of dumbbells until after midnight. I have
to send my wife out to call them in the
house. Please advise.

B. Google. Spark Plug, K.

A. You are correct in using vour loud
speaker to bring in the Nighthawks.

By [. R. TANNEBILL

OR TRY SISTER’S GARTERS
Q. I have all the apparatus necessary to
install my radio except the insulators. I
have no money left. What would you sug-

gest?
Nine-Year-Old, Oklahoma.

A. Pry the rubber heels off your father’s
Sunday shoes. . :

ELEVEN SQUEAKS TO THE SQUARE INCH

Q. Why are there so many complaints of
interference from regenerative receivers?
Out in Helena we have very little such

trouble.
Ardent Fan, Helena, Mont.

A. The complaints come from New York
City where there are so many radio sets
that they are obliged to place cardboard
separators between the aerials to prevent
short circuits. In the more congested dis-
tricts good radio programs from the Middle
West are frequently feft standing in line for
hours before they can find an empty antenna.

The only remedy for these squeaking
noises is to keep the aerials well greased.

CONTAINS NOTHING BUT NOISE
Q. What is a vacuum?
Hopeless. California.

A. A vacuum in radio is an empty space
surrounded by a vacant bulb.

HOOK-UP FOR A BREAD RECEIVER

Q. How is the diaphragm connected into
the circuit?
Harry Neck, Barberton. Md.

A. The diaphragm is connected directly
hetween the soup transformer and the hash
condenser.

www americanradiohistorv com

EVERYTHING BURNS BUT THE WIRE

Q. What is the best method of soldering
a connection? Where can I learn to solder
properly?

R. Berry, Seeduille, Ark.

A. Hold the wire against the connecting
post and the hot iron against the wire until
a blister the size of a quarter forms on vour
left thumb. Remove the thumb while hot
and allow the solder to cool. The thumb
should always be well tinned before sold-
ering with it. ~

A LOOP WILL DO JUST AS WELL

Q. How are choke coils used? Give me
a hook-up. -

Percey Scratch, Poison Ivy, Georgia.

A. The choke coil was originated by a
Sheriff in Arizona. It is placed in shunt
with the prisoner’s neck and the trap sprung.
See the Sheriff for this hook-up.

PULLS ’EM TOO FAR

Q. I have heard that the Super-Heterodyne
is a very sensitive circuit. Please tell me
how distant stations come in on this type
of receiver.

Far-Away, Reno, Nev.

A. Stations 4,000 miles away or farther
sound as if they are a few feet away. Sta- .
tions at a distance less than 2.000 miles
seem to be behind you.

COAL SHOVELER’S FROLIC
Q. Is there more than one variety of
static?
] James Bunion. Sorcfoot, Ala.
A. There are eight tvpes of static as fol-
lows :
1. The glass crasher.
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. The grinding tooth.
The growler.

The sky-rocket whizzer.
. The back-firing Ford.

. The seven-years’ scratch.
. The falling dish-pan.

. The sneezer.

N L LN

AND A.B.C.'S FOR CALL LETTERS

Q. How much education must a man
have to become a radio engineer?
1. M. Spotted, Measles, La.
‘A. To be a radio engineer vou must he
able to write so you can make a pencil
mark grid leak.

ETIQUETTE FOR DIAL-TWISTERS

Q. What is the proper manner in which

to tune a radio receiver?
Henry Boils, Job, Idaho.

A. Dress in evening clothes. The hat is
not worn while tuning. as the headset docs
not rest well when worn over the hat. espe-
cially if straw or derby. The tuner should
be seated well back on a stool. backbone
arched about 60 degrees, and hands out-
stretched as if the hioadcast station were
about to transmit a bucket of beer.

RIDE 'EM COWBOY

Q. T have no trouble in getting distant
stations, but am unable to hold them. Every-
thing seems unsteady and wavering and I
am unable to stay on the station when I get
on.

Jonathan Shake. Malaria. Fla.

A. Wear spurs. Tighten your dials and
see that there are no sand burrs on your

plug.

FOR THE RADIO BABY
The Radio Section of
the New York Sun &
Globe, dated May 17,
1924, contained the fol-
lowing Classified Adver-
tisement which should
prove of interest to
Radio Mothers: Atten-
L tion Amateurs! For
Sale—GREBE CRIB,
$65. Is it possible that Mr. A. H. Grebe
added a new baby to his line of receivers or

is the Crib a family heirloom?

Contributed by George Emerson.

THE EFFECT OF THE GRID LEAK?

Watch out that your
panel doesn’t develop
% Bakelitis. We are in-
formed. through an ad-
vertisement appearing in
R the Radio Section of
« the New York Tele-
gram & Mail of the
following: For $10.00
we will drill, DRAIN,
engrave your panel and assemble your parts.
It is possible that we fail to gather the mean-
ing of the word “Panel” and that this was
not intended as a radio Ad!

Contributed by Arthur Wood.

WHO WILL PAY THE FREIGHT?
The Kansas City
Journal Post carried an
advertisement of the
Standard Radio Com-
% pany, who have UV-
g 201 FT. TUBES for
sale at the low price of
$4.50. Indeed, with one
of these babies one
should be able to obtain
exceptional results. But there is the ques-

tion whether or not the price is F.O.B.?
Contributed by F. J. Pshide.
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The Hunchback of Neutrodyne

The Hunchback of Neutrodyne!

A human distortion from ceaseless work.

Dumb a—s to radio.

Blind to the outside world. Hard-hearted and cynical from disappointments, but with the patience
of a veteran fisherman.

A WIRELESS PIANO
Prano Tuner: “Where is the piano?”
BCL: “I have no piano, I want you to
tune my radio.”—Leslie Carpenter.

CYCLOLOGY

“Why is a broadcast station like a veloci-
pede factory?” :
“Because it makes cycles.”—Clifton Ask.

- Radiotics

If you happen to see any humorous mis-
prints in the press, we shall be glad to
have you clip them out and send to us.
No RADIOTIC will be accepted unless
the printed original giving the name of the
newspaper or magazine is submitted. Never

. mutilate clippings by underlining the mis-
print. We shall pay $2.00 for each RA-
DIOTIC that is accepted and Drinted
here. A few humorous lines from each
correspondent should accompany each
RADIOTIC. The most humorous ones
will be printed. Address all RADIOTICS

to
Editor RADIOTIC DEPARTMENT,
c¢/o Radio News

SOME WAVE-LENGTH!

In the Roanoke (Va.)
World News of May
17, 1924, appeared a no-
tice that Radio Broad-
cast Station WDB]J of
Roanoke, Va., would
broadcast on “229
MILES.” Imagine the
inductance and capacity
necessary! No doubt
they connected the U. S. Navy in paralle!
with the Western Union Lines and stretched
their aerial between the Woolworth build-
ing and Mount Everest.

Contributed by B. G. Richardson.

IT AUTO WORK!

The Denver Post car-
ried the following Ad. :
which, to say the least, @m’:’ R |
is rather confusing:.
Two good 30 x 3V4 tires
with tubes for tube set;
evenings. 2824 Wyan-
dot.” Guess these are
the rubber tired verniers
we hear so much about,
or are they halloon tires to take the shock
out of UV-199 tubes?

Contributed by George Meredith.
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A HOT ONE

Before inserting the tube into a newly
built set, turn on the rheostat full and short
the filament terminals with a short length of
wire, observing the size of the spark. If a
22%5 volt spark occurs, don't put the tube in.
Take the set to a radio expert.

Contributed by W. S. Klein.

WHAT LANGUAGE THEY MUST
USE?

The Star Crystal Co.
in the June 7, 1924,
issue of the Radio Di-
gest advertise their “B- r#
Metal LOOSE Talking
Crystals.” We can only /% -
say to this, do not invite § |
the minister or your best
girl to listen in on your
radio if you are using
one of these “bad actors.”

Contributed by E. R. Tircher.

O A
I{? e D

FIFTY FEET WILL GO A LONG
WAYS

J. M. Waterston in
the May 18, 1924, edi- 3y
tion of the Detroit i
News advertises Rub-
ber Aerials i 50, 75

and 100 ft. lengths.
Now this is quite an
idea. It should be pos-

sible to take a 50 ft.
length and make it con-
form to a 100 ft. stretch.
go, though!

If one should let

Contributed by Alvin Hall.

SOME DIALS!

A clipping from the
June 8, 1924, edition of
the Newark (N.].) Swun-
dav Call advertises dials
at the following prices:
“Fada — $17.95. Work-
Rite. $16.95, Shamrock,

$9.95.” No doubt they
are solid silver, xold
plated. ivory knobbed

No won-

and inlaid with precious stones.
der one kneb sets are popular! .
Contributed by S. F. Phillips.
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[ Tarpra Kee

@ Fraternity of Commercial Operators

HILE broadcast listeners’ clubs have

been organizing by the dozen and

amateurs are on the verge of interna-
tional organization, the commercial operators
to whom radio work means bread and butter
have not been entirely idle. Within the last
two years a fraternity of these operators,
together with student operators, has been or-
ganized at the radio school of the Oregon
Institute of Technology in Portland, Oregon,
and membership now includes nearly 100
radio men.

Unlike the broadcast listeners’ clubs, the
membership of the “I Tappa Kee” fraternity
is widely scattered and addresses are constant-
ly changing. At present one member is aboard
a U. S. Coast Guard Cutter in the Bering
Sea, another is sailing for Europe. and a
third is making his 19th round trip to the
Orient. Were it not for the strong fraternal
spirit of these men it would be difficult
indeed to keep in touch with them. There
is always a group of student operators at the
school where the I Tappa Kee's have their
headquarters, and a member never fails to
visit this group while in port. This group.
headed by the “upper contact,” is the one
which meets to settle matters of interest to
the operators, and it is they who administer
the initiation and present the little gold pins
which the members wear.

In order to keep its membership informed
of the doings of their brother operators, a
paper known as “The Lightning Jerker” is
sent out occasionally. It is edited by the
instructor of the student group, Mr. Lloyd
H. Simson. who is a man of wide experi-
ence. Not infrequently, after some big
storm, does he receive a letter from one of
the I Tappa Kee's mentioning modestly in
a paragraph or two some connection with
an SOS he was called upon to answer.

It was one who had gone out from this
student group who sent out messages from

AN RSN

Dr., Lee De
Forest operat-
ing the receiv-
ing set on
board the S.S.
Paris. He re-
cently return-
ed on this ship
from a vaca-
tion  abroad,
a ¢ ¢ ompanied
by his wife
and daughter.
© Keystone
View Co.

SR IS

Port Moller, Alaska, telling of Major Mar-
tin’s safety at a time when the country had
given up hope. .

Recently there has come the call to “Or-
ganize the commercial operators,” and this
might become the foundation of such an
organization; that is, if a sufficient number
of operators were to apply for associate
membership. It has its possibilities, but the
matter is up to the commercial men outside
of the organization.

UPHOLDING YOUR PROFESSION
By HOWARD S. PYLE, A.M.1.R.E.
Much has been said and considerable writ-
ten, of late, relative to the apparent lack of

NN R AT

An interesting
photo of the
interior of the
receiving
room, Hirano
Radio Station,
Osaka, Japan.
Note the loose
couplers on
the tables.
Looks like old
times. A large
loop aerial can
be seen at the
extreme right
of the photo.
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dignity attached to the position of radio
operator ahoard ship. The profession has
even dropped so low, notably on a number
of Great Lakes vessels, that radio operators
are performing ordinary deck duties—wash-
ing down, scraping paint, etc,, in addition to
serving as operator. As a man, a radio
onerator is no better than any other of the
ship’s crew and ofhcers—all men were cre-
ated equal—but if he has demonstrated an
ability to rise to a position of responsibility
and trust why should he fall back down the
ladder and accept a deck swab, a “holy
stone” and a chipping hammer,

If the old time dignity is gone, whose
fault is 1t? It must be laid entirely to the
operator. In the old days. the reason was
because the romance of the game attracted
voung fellows to whom the remuneration was
secondary—the writer knows one chap who
offered to pay $50 for the privilege of mak-
ing a 10-day trip as radio operator at no
salary! Naturally, a few moves like this
placed the profession in contempt of other
cea-going offcers.

Then, too, a young fellow taking his first
ship is generally pretty “chesty” and takes
every opportunity to let his brother officers
know that he is “Sparks,” in a tone that
would seem to imply that “Sparks” was
synonomous to “King.” A worse mistake
could not be made! It must be remembered
that there are still large numbers of the
older captains who are opposed to radio on
the grounds that it takes the ship out of
their hands and keeps it under constant
control of the owners through the medium
of some “Smart Alec kid.” The operator.
therefore, should be humble and respect the
seniority rights of the other officers, but at
the same.time maintain a dignified bearing
and use the eves and ears far more than
the tongue. Above all, never tell the cap-

(Continued on page 368)
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RADIO SIGNALING

(Patent No. 1,493.024, Louis Cohen and Joseph O.
hé;ub)orgne. Filed Aug. 6, 1920, issued May 6,
1924,

Radio signaling utilizing a wave coil for the re-
duction of static disturbances and other interfer-
ences in the reception of radio signals. A long
helix uniformly wound with wire is connected
through a tuning circuit with the antenna and to
ground. The radio receiving apparatus is con-
nected with the wave coil and an adjustable

Patent No, 1,493,024

grounded metallic tube is provided in relation to
the wave coil, which tube is electrically connected
in a tuned circuit with ground. The adjustment of
the metallic tube and the grounded loop circuit
operates to change the electrical characteristics of
the coil. Persistent waves set up in the wave coil
will be received while foreign electrical disturb-
nces which may act on the antenna, such as
electrostatic effects causing a shock excitation
being of a steep wave front are rapidly damped
out in their travel through the wave coil.

RADIO TELEPHONE RECEIVING APPA-
RATUS

Filed June

(Patent No. 1,498,129, A. E. Spicer.
S Coady, of

, 1923, Assigned to Thomas J. F,
New York. Issued June 17, 1924.)
Radio telephone receiving apparatus constructed
in compact form and including a miniature pick-up
loop. The tuning unit includes a primary coil hav-
ing a tap at the center of the length of the coil.
The ends of the coil are connected by a shumt

I
L

AMAMA
YYOIvey
AT
LY

3

I——I—-i

alalsls
L ]
v 8
I}# -
Patent No. 1,498,129

circuit through condensers. A rotary coil is posi-
tioned adjacent to each end of the primary coil
One of the rotary coils is connected in series with
the primary coil and the other between the central
tap and a ground connection. The receiving appa-
ratus is connected across the tuning system with
suitable amplification for bringing in signals.

CRYSTAL DETECTOR
(Patent No. 1,496,671. H. Gernsback. Filed Feb.

24, 1923, issued June 3,°1924.)

Detector of the crystal type where a sensitive
crystal is enclosed by a casing which includes a
feeler member in contact with the crystal. The
feeler member comprises a central plate having

Patent No. 1,496,671

plane opposite faces and side plates having a
plurality of contact feeler points thereon which
contact with a plurality of sensitive points on the
crystal. By this construction a crystal detector
may be placed in permanent adjustment.

ELECTRICAL CONDENSER
(Patent No. 1.495,577. Francis W. Dane, Filed
April 3. 1920. issued May 27. 1924, Assigned
to Wireless Specialty Apparatus Co., Inc., Bos-
ton, Mass.)
Electrical condenser of the stacked type where
alternate sheets of mica and metal foil are placed

Patent Lazwever, Ouray Building. Washington, D. C.

New Radio Daten
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within a casing with a resilient spring member
compressing the stack under a pressure of the
order of thousands of pounds while the stack is
submerged in insulating material which is solid at
ordinary temperatures but fluid at a temperature
of the order of about 140 degrees centigrade. The
construction described avoids the presence of air
bubbles and forces the mica and foil in intimate
contact with each other, securing high capacity
but with high insulation propertjes.

POTENTIOMETER
(Patent No. 1,496.745, H. S. Scott. TFiled June

13, 1923, issued June 3, 1924.)

Potentiometer in which the variation in resist.
ance takes place in accordance with a logarithmic
law. An insulating band which carries the resist-
ance element is relatively wide at a central section.
but decreases in width toward each end thereof on
opposite sides of the central section. The resist-

Patent No. 1,496,745

ance wire is .wound upon this band whereby rela-
tively large increments of adjustinent are secured
within the central section while relatively small
increments of adjustment are ohtained within the
tapered portions on cach side of the central section.

MOLDED OIL FILLED CONDENSER

(Patent No. 1,497,415, Phillips Thimas. TFiled
April 21, 1921, issued June 10, 1924. Assigned
to Westinghouse Electric and Mig. Co.)
Molded oil filled condenser wherein alternate

sheets of foil and solid dielectric are supported in

a molded casing in position where a liquid dielec-

tric may he filled in over the plates for increasiug

the insulating properties.

FUSE FOR VACUUM BULBS

(Patent No. 1.493.148. Montgomery B. Cohen.

Filed July 23, 1920, issued May 6, 1924.)

Fuse for vacuum bulbs for protecting the fila-
lment from destructive effects of excessive current.
The fuse consists of a cylindrical member which
is applied to onc of the bulb terminals and con-
structed to engage the corresponding socket
contact.

Patent No. 1,493,148

HIGH SPEED RADIO SYSTEM
(Patent No. 1.494.347. Lloyd Espenschield. Filed

April 30, 1920, issued May 20, 1924. Assigned

to American Telephone and Telegraph Co., Inc.,

New York.)

High speed radio system for accommodating a
large volume of traffic over wave hands in close
proximity to each other. The system consists in
modulating a carrier frequency in accordahce with

Patent No. 1,494,347

signaling current produced at a speed sufficiently
high so that the band of frequencies resulting from
modulation will be too wide for transmission through

www americanradiohistorv com

a sharply tuned selective circuit. The modulated
band is selected with substantially negligible and
uniform attenuation while adjacent frequencies
lying outside of the bands will be sharply dis-
criminated against by the use of band filters. At
the receiving station a light stream is modulated
in accordance with detected current and thén the
;poldulations recorded upon a medium sensitive to
1ight. .

, HS
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RADIANT ENERGY,RECEIVER .
(Patent No. 1,497.384, H. G. Saal. Filed May/1T,
1922, issued June 10, 1924.) G

Radiant energy receiver consisting of a crystal
detector construction where the catwhisker is sup-
ported by a spherical member seated upon a spher-

Ll A A
Patent No. 1,497,384

ically curved standard. A coil spring interior of
the standard is secured to the surface of the spher-
ical member, enabling the member to be freely
adjusted to different angular positions. o O

CAGE ANTENNA

(Patent No. 1,495,537, Stephen F. Stafford. TFiled
Aug. 21, 1923, issued May 27, 1924. Assigned
to Stafford Radio Co., Inc., of Mass.) '
Double helix cage antenna for indoor use in

radio reception. he antenna consists of two

helices wound in opposing relation with respect to
each other with one nested within the othér, pro-

viding a strong cage antenna.
m || i ..a-r.\
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AMPLIFICATION OF MODULATED WAVES
(Patent No, 1.494.908. Raymond A. Heising. Filed
Feb, 23, 1923. issued May 20, 1924, Assigned
to Western Electric Co.. Inc., New York, N. Y.)
Amplification of modulated waves for securing
economy in operation of high power systems. The
amplification system may be applied to a system
which includes a source of carrier waves, a device
for deriving from the source a triple frequency
component, amplifying this component and com-
bining it with waves from the original source to
produce a peaked wave; a carrter suppression
modulating device for modulating the peaked
wave thus produced in accordance with a low fre-
quency wave; a voltage step-up or low power
amplifier for the modulated wave; and a vacuum
tube power amplifier having a grid so negatively
polarized that the amplifier is actuated only by the
peak portion of each cycle of the modulated peaked
wave. The repeater derives from the modulated
wave a triple frequency component of large energy
where the energy is chiefly in side frequencies
based upon the fundamental frequency, all of
which energy is efficiently increased in amplitude
through the amplification system of this invention.

CONDENSER
(Patent No. 1.495.511, Rohert J, Fitzgerald. Filed
May 12. 1920. issued May 27. 1924. Assigned
one-half to J. Arthur Fischer, New York, N. Y.)
Condenser of the rotary variable construction

= =
Patent No. 1,495,511

wherein the movable and stationary metallic plates
have an outside insulating coating thereover. The
insulating coating of each of the plates is adapted
to contact one with the other, preventing the
metallic plates from shunting each other.

(Continued on page 412)
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can
publish only such matter as is of sufficient interes* to all.
1. This Department cannot answer more than three questions for each correspondent.

2. Only one side of the sheet should be written upon; all
3. Sketches, diagrams, etc., must be on separate

4. Our Editors will be glad to answer any letter,

lations, patent research, etc., a special charge will be made.

sheets.

matter should be typewritten or else written in ink. No attention paid to penciled matter.
This Department does not answer questions by mail free of charge.

at the rate of 25¢ for each question. If, however, questions entail considerable research work, intricate calcu-

You will do the Editor a personal favor if you will make your letter as brief as possible.

Before we answer such questions, correspondents will be informed as to the price charge.

p)
L
,\gin
\Turn s
¢ —1
L_J
qLh Tor.
90
. =t
—
00025 4 L=
22V =
OI/ —_—
l st T | I +
00025 Q2002

S::hematic diagram of the Federal Type 102 Special Receiver. Heavy lines readily identify the
“A” battery circuit. A potentiometer shunted by a .01 mfd. fixed condenser controls the radio
frequency amplifier tube.

FEDERA LOTYPE 102 RECEIVER

(2002) Mr, Ingmar Oleson, Ambrose,
N. D., asks: ’

Q. 1. What is the schematic diagram of the
Federal Type 102 receiver?

A. 1. We are showing the diagram in these
columns. ’

Q. 2. Please give description of the tuning in-

ductance and set.

A. 2. A spider-web winding is employed in this
receiver. An equivalent coif may be made by
winding 55 turns of No. 22 D.C.C. copper wire on
a three-inch tube. Taps for the aerial are taken
off at the fourth and eighth turns. Series ground
condensers of various values may be tried. The
rotor plates of the variable condenser connect to
the side of the circuit indicated by the arrow-
head. Iron core radio frequency transformers, as
shown. or air core transformers, may be used.
A push-pull switch is used to control the filaments
of the vacuum tubes.

MUTUAL CONDUCTANCE

Mr. Mark Wolf, Bellevue, Ohio, writes:
1. Where can iron core-wire he secured?

1. Any hardware or electrical supply store
will have it.

Q. 2. How can the mutual conductanc
vacuum tube be determined?

A. 2. The amplification constant, multiplied by
one million, when divided by the plate-to-filament
impedance will give the mutual conductance in
micro-mhos.

Q. 3. What maximum plate voltage is safe for
Myers High-Mu tubes?

A. 3. The exceptionally high potential of 300
volts is allowable. ’

DRY BATTERY:LIFE:- CURVE
(2004) Mr. Glen Mclntyre, Avena,
wants to know: 5 .
Q. 1. Why do the signals come in louder
when certain parts of the set are touched?
A. 1. Probably because the grid leak re-
quires adjusting or the circuits are not in tune.
Q. 2. May an apparatus be added to a set
in which such a condition obtains to take the
place of one’s hand?
A. 2. Proper adjustment is , the
rather than the addition of apparatus.
Is the life curve for .dry batteries

of a

1.,

remedy

straight?
A Dry battery life is Proportional to the
current consumption, as well as to the time
they are used for a continuous period.

ULTRADYNE
(2005) Mr. Elias Nusbaum, Philadelphia, Pa.,
wants to know:
Q. 1. T cannot find any reference in the Ultra-
dyne article, which appeared in the February issuc
of RADIO NEWS, to Figs. 4 and 5.

A. 1. Reference to these figures (interior pho-
tographs of the set), is made in paragraph three,
first column, page 1059.

Q. 2. Can the Ultradyne equipment be used
in a standard Super-Heterodyne circuit?

A. 2. These parts may be used and with very
nearly the same connections. A little study of
the two circuits will show the two or three changes
necessary in the wiring.

Q. 3. Will it be necessary to rewire the modu-
lator circuit as a first detector?

A. 3. Best results will be had by operating the
first tube as the detector, if the standard Super-
Heterodyne circuit is desired.

TRIRDYN
(2006) Mr. Edward E. Walsh, Lancaster, N.

., asks:

. 1. Please show the diagram of connections
of the Crosley Model 3R3 Trirdyn.

A. 1. This diagram is shown here.

Q. 2. How may the coils be constructed?

A. 2. A standard neutroformer may be used
for coil “A.” A suitable coil has 45 turns of
No. 22 D.C.C. copper wire wound on a three-
inch form. The primary winding is made by

placing about 15 turns of the same size wire
directly over the secondary. A few layers of
paper or Empire cloth may be used to insulate
the two layers. Unit "“B” may be a standard
variocoupler with about eight turns of wire wound

over the primary, for the B, winding.
(). 3. What are the functions of this circuit?
3. This circuit incorporates transformer.

cou[;led radio frequency amplification. detection.
regeneration, reflex audio frequency amplification
and straight audio frequency amplification.

AERIAL WIRE
(2007) Mr. Stewart L. Medill, Jaroso, Colo-
rado, writes:
Q. 1. What size and kind of wire should T use
for the lead-in from the aerial to my receiving

set?
A. 1. The lead-in wire should be equivalent to
the aerial. If a multi-wire aerial is used, the lead-

in may be composed of as many strands (each
of the same size as the aerial wire), as there
are in the aerial, or it may consist of one
wire having a conductivity equal to the total of
the number of wires in the aerial.

Q. 2. What size and_kind of wire should [
use for the ground wire?
A. 2. No. 4 weather-proof, rubber-covered

wire, or the equivalent of the lead-in, is standard.
. 3. Can rubber insulated aerial wire be used
to advantage?
A. 3. This wire has the disadvantage of added
Reception is practically the same, using
either bare or insulated wire. The insulated wire
has the advantage of nct corroding. This corro-
sion would considerably reduce the efficiency of
the aerial. The insulated wire has the disadvan-
tage of becoming unsightly in time, due to the
action of the elements.

weight.

WAVE TRAP DESIGN

(2008) Mr. Walter E. Oestreich, Fulton, Mo.,

.wants to know:

Q. 1. Please give me constructional details for
the wave trap shown in answer 1o question No.
892, appearing in the “I Want to Know’’ columns
of the April, 1924, issue of RADIO NEWS,

A. 1. The proper design for a two-coil wave-
trap is as follows: Secondary, 50 turns of No.
22 cotton covered enameled wire, wound on a
three-inch bakelite tube. The primary consists of
10 turns of No. 18 cotton covered enameled wire,
wound over the secondary. The primary may be
separated from the secondary by two or three
layers of Empire cloth. or several match sticks.
well shellacked, may be fastened to the secondary
w‘ita shellac, and the primary wound on these
sticks. .
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The 3-control Trirdvn circuit is capable of high amplification. One tube is reflexed. It consists
of one stage of tuned radio frequency amplification, a detector and two stages of audio frequency
amplification.
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Q. 2. Can a 43-plate condenser be used?

A. 2., Use a 23-plate condeunser, it will be
hetter. L i

(). 3. Will a wave-trap eliminate -static and

spark transmitter interference?

A. A wave-trap will reduce static interfer-
ence only slightly. It will considerably reduce
most spark transmitter interference. If the spark
transmission is exactly on the adjustment of the
"hroadcast station, it will not be possible to elimni-

nate the spark (code) sending station signals
without doing likewise to the broadcast trans-
mission.

AMPLIFIER REFERENCES
(2009) Mr. Raphael Peluso, Brooklyn, N. Y.,
requests:

Q. 1.. What type of radio amplification is sug-
gested for one who is hard of hearing? .

A. 1. It is necessary, in designing an amplifier
for this particular purpose, to use exceptional care.
Otherwise, distortion will be so great as to make
the reception very difficult to interpret by one
who is hard of hearing, although it will be quite
understandable to those more fortunate. An ex-
cellent distortionless amplifier was described by
H. J. Round in the July issue of this magazine.
The June issue also contains a very good article
by Clyde J. Fitch on the same type of amplifier.
If the first stage of amplification is transformer-
coupled, high amplification without distortion may
be had by adding push-pull transformer-coupled
amplification. This method of increasing the sig-
nal strength has been described in these columns
from time to time.

LOOSE COUPLER

(2010) Mr. Vincent Parmigiano, Newark, N. J.,

asks:

Q. 1. Please show a diagram of connections
for 2 loose coupler.
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A novel method for control-
ling the balanced feed-back
power amplifier described in
RADIO NEWS for February.

T

Q. 3. Ti it were possible to use all the current
registered by an ammeter connected to three new
dry cells which are connected in series, how long
could a UV-199 tube be operated?

A. 3. Takiug an arbitrary figure of 30 amperes
for the battery, the filament could burn for 500

hours. This efficiency cannot be developed in
practice.
UNIDYNE
(2013) Mr. Bill McMahon, Waterbury, Conn.,
asks:

Q. 1. What is the diagram of connections em-
ployed in the Unidyne?

.00025
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The Unidyne receiver has only two tuning controls. The condenser rotor plates connection for
least capacity effect is indicated by the arrowhead location, the point of the arrow designating the
side upon which are the rotor plates.

A. 1. Any of the many diagrams using vario-
couplers, as shown in these columns, may be used.
A variocoupler is connected in the same manner
as a loose coupler.,

BALANCED FEED-}?ACK POWER AMPLI-
IER

(2011) Mr.
Mo., requests:

0. 1. What is the diagram of connections for
the balanced feed-back power amplifier. described
in the February, 1924, issue of RADIO NEWS,
in order to use the amplifier with or without the
feed-back feature. as desired?

A. 1. A diagram of connections is shown. The
“C" battery may be left out if a low amplifier
voltage is used. Loudest signals will be had with
a high plate voltage. .

0. 2. What type of tubes will give good results
in this amplifier?

. 2. High vacuum tubes, such as the Myers,
DV.2, UV-201A, C.301A, ©UV.202, C-302,
W.E.-216A or W.E.-203B will give excellent re-
sults.

Watkins Williams, Kansas City,

. 3. What is the advantage of the UV-199
tube?
A. 3. Its outstanding feature is an extremely

high electron emission at a low filament current
consumption and temperature.

TUBE DATA
(2012) Mr. Chas. M. Schock, Chicago, Ill.,
wants to know:

0. 1. What is the difference between the
TV-199 tubé and the C-299 tube?

A. 1. The former is manufactured for the
Radio Corporation of America, by the General
Electric or Westinghouse Tube Laboratories. The
latter is manufactured for T. Cunningham,
Inc., by the General Electric Company.

Q. 2. Should the inside of these tubes be plain
or colored, for best results as amplifiers?

2. The color of the tubes has absolutely
no bearing on their use in any radio circnit,

A. 1. This circuit is shown in these columns.

Q. 2. How are the radio frequency transform-
ers constructed?

A. 2, The exact construction of these trans-
formers has not been made public. A suitahle
inductance for the first transformer is made by
winding 50 turns of No. 22 C.C. copper wire on
a three.inch tube. Over this is wound ahout 10
turns of the same size wire. The second trans-

former may have the same size secondary on the
same size tube, hut the primary has only eight
turns of wire and is separated from thc second-
ary by about onc-quarter inch.
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MISCELLANEOUS
(2014) Mr. Ottus Wheat, Belton, Texas, re-
quests :

Q. 1. What are
DeForest DV-2 tube?

A. 1. This tube may be used as a detector or
amplifier; 150 volts is the maximum amplifier
plate voltage, and 60 is the maximum detector
plate voltage. A 10-ohm rheostat connected in
the negative lead is satisfactory for operation on
a 6-volt supply. The current consumption is one-
quarter ampere, This tube functions best as a
power amplifier.

Q. 2. Can an “S” tube rectifier be used for a
250 watt set?

A. 2. Since the out-put of the “S” tube is
somewhat limited best results will be had by using
hese tubes for stations up to 50.-watt size.
The most economical operation of larger sets will
be had by the use of a motor-generator or a
chemical rectifier.

Q. 3. What is the average current required for
the proper operation of a button microphone?

A. 3. The average current required is 20 1nilli-
amperes.

the characteristics of the

CHOKE COIL AMPLIFICATION

l((2015) Mr. Jos. M. Laffley, Phiiadelphia, Pa.,
asks:
Q. 1. Please show a diagram of a set incor-

porating two stages of radio frequency amplifica-
tion, tube detector and two stages of audio fre.
quency amplification, using choke coil amplifica-
tion throughout. .

A. 1. The system of conuections is shown in
these columns.

Q. 2. What tuning system should be employed?

A. 2. We are showing an aperiodic antenna
tuning system. A S54-turn coil is shown. This
coil is tapped, four turns from one end.

Q. 3. What type of impedance should be used?

A. 3. Spark coil secondaries or audio frequency
transformer secondaries may be used, or their
equivalent.

BEAM TRANSMISSION

(2016) Mr. R. H. Peny, San Antonio, Texas,
requests:

). 1. I have a number of telephone inductance
coils of various sizes, as well as several coils
using various types of windings. How can these
be used in radio circuits?

A. 1. Not knowing the constants of these coils,
we can suggest no use for them.

0. What are the advantages of direction
finders? :

. 2. By their use, ships in a fog may safely
pass one another.

(Continued on page 366)
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Amplification at both radio and audio frequencies may be had by the use of choke coils, in the
manner shown in the diagram. Note that fixed condensers of different capacity values are
connected in series with the respective grid circuits.

www americanradiohistorv com


www.americanradiohistory.com

346

222 METERS—1350 KILOCYCLES
WHAG Cincinnati, Ohio. University of Cin-
cinnati.
224 METERS—1339 KILOCYCLES

KFBL Everett, Washingtcn. Leese Bros.

KFGV Utica, Neb. Heidbreder Radio Sup-
ly Co.

KFJV De‘;t{:r, Towa. Thomas H. Warren.

KFKQ Conway, Ark. Conway Radio Labora-
tory.

KFOB Minneapolis, Minn, Glenwood Tech-
nical Assoc. .

KFOD Wallace, Idaho. The Radio Shop.

KFPB Seattle, Wash. Edwin Brown.

WBBU  Monmouth, 11l. Jenks Motor Sales.

WIAJ Neenah, Wis. Fox River Valley Radio
Supply Co.

WRAF La Porte, Indiana. Radio Club, Inc.

226 METERS—1326 KILOCYCLES

KFFR Sparks, Nevada. Jim Kirk.

KFFZ Dallas, Texas. Al G. Barnes Amuse-
ment Co.

KFG Boone, lowa. Crary Hardware Co,

KFH] St. Joseph, Missouri. Utz Electric
Co.

KFIU Juneau. Alaska. Alaska Elec. Light &
Power Co, .

KFJW Towanda, Kansas. Le Grand Radio
0.

KFOR David City, Nebraska. David City
Tire & Ilec. Co.

KFOY St.  Paul, Minn. Beacon  Radio
Service. .

WABU Camden, New Jersey. Victor Talking
Mach, Co.

WBBM Lincoln, Tll.  Frank Atlas Produce Co.

WBCI Bemis. Tenn, Nicoll, Duncan &
Rush. -

WIAQ Marion. Ind. Chranicle Publishing Co.

WKAN  Montgomery, Alahama. United Bat-
tery Service Ca.

WTAQ Osseo. Wis. S Il. Van Gordon &
Son.

WTAY  Oak Park. Tlinois. Onak T.caves.

WWAB Trenton. New Jersey. Hacnig. Sev-
ern & Co.

227 METERS—1329 KILOCYCLES

WBBZ Indianapolis, Ind. Nalle B. Watson.
WWAE Joliet Illinois. Alamo Dance Hall

229 METERS—1310 KILOCYCLES

KFFO Hillsboro, Oregon. Dr, E. H. Smith,

KFHX Hutchinson, Kansas. Robert Nelson.

KFJX Cedar Falls, Towa. Jowa State Teach-
ers” College.,

KFLV Rockford. TII. Rev, A, T. Frykman.

KSS Long Beach. Calif. TIrest & Deon
Radio FElee, Co.

WCBM  Baltimare, Md. Charles Swarz,

wWJIiD Granville, Ohio. Dennison University.

WOAR  Kenosha, Wis. 1. P. TLundskow.

WSAN  Allentown, Tenna.  Allentown Radia
Club.

231 METERS—I1298 KILOCYCLES

KFER Fort Dodge, ITowa. Auto Electric
Service (o.

KFLY F:E'go. N. D. Fargo Radio Supply
‘0.

KFMT  Miuncapolis, Minn. Dr. Geo. W.
 oung.

KFNZ Burlingame, Calif. Royal Radio Co.

KFOT Wichita. Kansas. College Hill Radio

= lub.

WHAR  Atlantic City., New Jersey. Para.
mount Radio & Elec. Co. T

WLAX  Greencastle, Ind. Greencastle Com-
munity Rroadcasting.

WNAR  Butler. Missouri. C. C. Rhodes.

WRAH  Providence, Rhode Island. Stanley N.
Read.

WTAX  Streator. Tllinois. Williams Hard-
ware Co.
233 METERS—1287 KILOCYLES
KFJK Brictol, Oklahoma. Delono Radio &
Flectric Co.

KFOz Fort Smith. Ark. TLeon Hudson Real
Estate Co.

WRAZ Newark. New Jersey. Radio Shop nf
Newark.

WSAY  Port Chester. New York. Trving Aus-
tin Ch. of Com.

234 METES—1281 KILOCYCLES
T{F(‘.L Arlington. Oregon. Arlington Garage.
KFIL Lonisberg. Kansas. Windisch TFlectric

Farm Eq. Co.
KFKZ Colorado  Sorings, Colo. Nassom
Bros. Radio Co.
KFL.D Franklinton, T.ouisiana. Paul E.
RFNC - Green]aw;r

e orsicana, Texas. Alonzo Monk. Tr.
KENV  Santa Rosa. Calif. T. A. Drake.
KFOL Marengo. Towa, T.eslie M. Schafbush.

Comriled By E. F. WARREN

KFON Losnhg Beach, Calif. Echophone Radio
op.
KFOV Sioux City, Jowa. Dawvis Elee. Corp.
WABN  La Crosse, Wis. Waldo Q. Grover.
WABW  Wooster, Ohio. The College of \Woos-
ter.
WBBD  Reading, Penna. Barbey  Battery
Service.
WIEBI Indianapolis, Ind. Dudley Andrews.
WBBT  Philadelphia, Pa. Lloyd Bros.
\WDM Washington, D. C. Church of the
Covenant,
WFAB  Syracuse, New York. C. F. \Woese.
WIAF  New Orleans, Louisiana. G. A. De
Certin,
WIK McKeesport, Penna. K & L. Elec-
tric Co.
WLAH Syracuﬁe. New York. Samuel Wood-
worth,
WQAC  Amarillo, Texas. E. B. Gish. -
236 METERS—1270 KILOCYCLES
KFLU San Benito. Texas. Rio Grande Rudin

Supply House,

TABLE OF NUMBER OF STATIONS
WORKING ON EACH WAVE-LENGTH
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233| 4|263| 1|326] 1| 417 2{484] 2
234/201266.11{330{ 1 420| 3|492| 3
236[13| 268{13) 337 1| 421] 1 500| 3
238) 3[270| 71341 2| 423 1509 3
240/18[273[13[345| 1] 425! 2{517, 2
242 9|275(11]360{163] 429| 1326 1
244|12|278) 71370| 2] 430] 4{536) 1
246/10]280!1231380| 2] 435! 2:546 1
248[111283'23;385 1| 440} 6
250| 6|286]12{390] 3| 441 1
KVFNH Springtield, Mo. State Teachers’ Col.
lege. -
rocC \\'hi;‘tier, Calif. First Christian
Church.
WCBF  Dittsburgh, Pa. Paul J. Miller.
WCBG Pascagoula, Miss.  Howard S, Wil
liams.
WCB(Q  Nashville, Teun. TFirst Baptist Church.
WFEFAH Tort Arthur, Texas. Electric Supply
0.
WNAV  Knoxville, Tennessee. People’s Teleg.
& Tel. Co.
WPAR  Beloit.  Kansas, Ward Battery &
Radio Co.
WOAW \\'.inks_hington. D. C. Catholic Univ. of
Afer,
WRAN  Waterloo, Jowa. Blackhawk Flec. Co.
WTAT Portland, Me. The Radio Shop.
WWAf§ Galvin Radio Supply

Camden, N. J.
Co.

238 METERS—1260 KILOCYCLES

KFCB Phoenix, Ariz. Nielson Radio Supply
o. .

KFPG  Tos Angeles, Calif. Garretson &
ennis.

WRAW  Reading, Penna.  Avenue Radio Shop.

240 METERS—1250 KILOCYCLES

KFrn Boise, Tdaho. Tenknis Furniture Co.

KFTX In;[c]pendence. Mo. Reor, Ch. of Jesus
hrist,

K¥1L.P Cedar Rapids, Towa, Everett M. Fas.
ter.

TgFT.\' Galveston Tex. George R. Clough.

KFMU  San Marco. Texas. Stevens Bros,

KFNT. Pasco Robles, Calif. Radio Broad.

KFNV Santa Resa. Calif. T.. A. Drake.

KFOTF Marshfield, Ore. Rohrer Elec. Co.

KFOQ Galvﬁston. Texas. Ora William Chan-
celinr,

WABH  Sandusky. Ohio. T.ake Shore Tire Co.

WABT Ba]r;;]zor, Maine. Bangor Railway &
Zlec. Co.

WBBA  Newark, Ohio. Newark Radio TLah-
oratories,

WBBG . Mattapoisett. Mass. Trving Vermilya.
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List of Broadcast Stations of the U. S. and Canada in
Order of Wave-Lengths

WCAT

WEKAD
WOAX
WOAF
WTAN

Rapid City, So. Dak. So. Dakota
Sch. of Mines.
East Providence, R. I. Chas. Loofl.

Trenton, New Jersey. F. ), \Wollt.
Sandusky, Ohio. Sandusky Register.
Matoon, 1ll. Orndorf Radio Shop.

242 METERS—1239 KILOCYCES

KFILQ
KFIL

WABY
\WCBH

WGV
WOAV

WQAD
WRAV
WTAP
244

KDPT

WABN
\WABS

WBAN
\WBBR

WCBI
WDAY

WNAX

VYRAM
WSAG

\WTAT
WWAO

WBRBE
\WWBRH
WRBP
WCAZ
WDBF
WMAP
WSATL
248
KFDO
KFGD
KFIB
KFLB
KFOX
KMJ

WBBV
WGAL

WRAL

WSAH
WTAB

250
KFGX
KFMZ
WBRO
WBBS
WTAS
WMAV

252
KFCY

KFnDn
KFHA

KF1O
KFIF
KFIT

Roise, Tdaha.

Yakima Valley Broad-

Hardscog Mig. Co.
John Magaldi, Jr.
University of Missis-

Yakima, Wash.
¢’st’g Assn.
Ottunwa, Jowa.
Philadelphia, Pa.
Oxford, Miss.

sippi.
New Orleans, La. Tnterstate Elec. Co,

Erie, Penna. Pennsylvania National
Guard.

Waterbury, Conn. The Whitall Elec.
tric Co.

Yellow Springs, Ohio.. Antioc Col-

lcge.

Cambridge. Tll. Cambridge Radio &
Elec. Co.

METERS—1229 KILOCYCLES

Sa?: Diego, Calif. Southern Electric
0.

La Crosse, Wis. Ott Radio, Inc.

Newark, New Jersey. Lssex Mig. Co.

Paterson. New Jersey. Wireless P_hone

orp.
Rossville. N. Y. City. People’s Pulpit
Association. .
L C. Maus.

Jennings. La.
Fargo, No. Dakota. Radio Equipment

Corp.
Yankton, So. Dakota. Dakota Radio
Apparatus Co.

Galesburg. 11l.  Lombard College.

St. Petersburg, Florida, Loran V.
Davis.

Boston, Mass. Edison FElec. Ilumi-
nating Co,

Houghton, Mich,  Mich. College of
Mines.

METERS—1219 KILOCYCLES

Tota, Kansas. Ross Arhuckle’s Garage.
Fort Dodge. Towa. Tunwall Radio Co.
Moberly Mo. Moberly High School
Radio Club.

Syracuse, New York. Alfred R. Macey.
Port Huron, Mich. JI. Trving Bell
Petoskey, Mich, Petoskey High School.
Carthage, Til. Carthage College.
Youngstown, Ohin. Robert G. Phillips.

Faston. Penna.  Utility Battery Serv-
ice Co.

Tml(i_:umpolis. Tnd.  Franklin Electric
o.

METERS—1209 KILOCYCLES
Bosemon, Mont. H. Everett Cutting.

Chickasha, Oklahoma. Chickasha Ra-
dio & Elec. Co.

Marshalltown, Towa, Marshall Elec-
tric Co.

Menominee. Mich. Mich. Signal Elec.

g. Co,

Omaha, Neh Board of Education,
Tech. High. .

Fresno, Calif.  San Joaquin Light &

Power Corp.

Johnstown, Pa. Johnstown Radio Co.

Lancaster, Pa. T.ancaster Elec. Sup-
ply & Cons. Co.

St. Croix Falls, Wis. Northern States
Power Co.

Chicago. TIl. A. G. T.eonard. Jr.

Fall River, Mass. TFall River Daily
Herald.

METERS—1200 KILOCYCLES

Orange. Texas. First Presbyterian
Church,

Roswell, N. M. Roswell Broadcasting
Club.

Rogers. Mich. Mich. Limestone &
Chemical Co.

New  Orleans, Ta, First  Baptist
Church.

Pittsburgh. Penna. Pittshurgh Radio
Supply House. -
Al]lbnrn. Ala,  Alahama Polytechnic

nst.

METERS—1190 KILOCYCLES

J.e Mars, Towa. Western Union Col-
lege

St. Michael’s Cathedral.

Gunnison. Cal. Colorado State Nor-
mal School.

Spokane. Wash. North Central High
School.

Oklahoma City, Okla. National Radio

& Mig. Co.
Astoria, Oregon.
erty Theater,
(Continued on page 376)

E. E. Marsh & Lib.


www.americanradiohistory.com

Radio News for September, 1924 347

. ;§.
[/gvl
=
-

L
.3
A8 .
! 3 =
L L‘ﬁ -.
. X u
- 4 n
a i *n
.. }Ci ..
s, GREATER 1 CLEARER .
I n
“ VOLUME REPRODUCTION
s l .
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. AUD will “stop that how!” and transform noise into melody, bringing new A
delights through its remarkable performance. -
L . ‘
m Why use two ordinary transformers at added cost when one TWIN- -
. AUD will give greater results. w
5 . 5 L]
o Completely More Finer in More substantial
. shielded compact appearance in construction -
. . : o
. It can be. used in any circuit of audio Greater output per stage than any other e
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5 PEERLESS C : PeeriLess Rapio Corp. o
L Adaptable to all mountings. Newton Lower Falls - |
I ¥ Provided with tabs for T R A VICT i AL Massachusetts "
u soldering. - Gentlemen:—
u Can be used with Grid 3 "
' Leaks, as series Antenna, 126 CAPACITIES Enclo.sed find $9.50 for !
™ one Twin-Aud o
! Telephone, By-Pass Con- Know the capacities for all circuits—don’t guess them. The | =" 0 F o mor o |
L densers, etc. Peerless Kondenser Kit eliminates the purchase and use of wrong Enclosed find $6.00 for one ]
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L] 2..0002 mfd. 1-.002 mfd. Signed
i m 2..0005 mitd. 1-.003 mfd. »
1-.005 mfd. ¥
L Total capacity .0126 »
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. 25 Washington Street Wellesley, Massachusetts .
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LOUD SING

a musical instrument
fér the Radio

HE Dual-Charmitone is more
Il than a standard loud speaker,

—it is a LOUD SINGER,—a
charmingly mellow and clear toned
musical instrument.

Besides its splendid performance,
it has exclusive mechanical fea-
tures which make its operation
easy and “foolproof.” DUAL |
ACTION,—tuning and amplifying
off the same masterphone by the
simple turn of a switch. Once in-
stalled, it becomes a stationary
fixture.

No shifting of plugs, no change in
sound volume when shifting from
head set to horn,—no chance of
losjng station.

SUPERSENSITIVE STE TH O-
SCOPE head set, eliminates the
use of expensive head phones,
saves bother of plugging in on sev-
eral jacks.

Any number of stethoscope sets
may be used without losing sound
volume or putting additional bur-
den on batteries,

To get the most out of your Radio
Buy the Dual-Charmitone!

MODEL J-10 MODEL H.8
with large horn Wwith smaller
and stethoscope Straight horn and

stethoscope set,
complete, ready to
operate

$18.50

set, complete,
ready to operate

$25.

EXTRA STETHOSCOPE SET
with forked plug and
complete

$1.50
DualLoudSpeakerCo. Inc.

210 West 54th St., New York, U.S. A,

rubber hose,

SEEK TO MAKE ESPERANTO
WORLD RADIO LANGUAGE

Seeking to establish Esperanto as the
means of universal communication via
radio, an International Radio Association
has been formed in London, according to an
announcement made by the Secretary of the
Boston Esperanto Association. This is the
first definite step toward a world radio
tongue, which is urgently needed and de-
sired by radio interests, especially in Europe
where broadcasting extends into several
countries.

The purpose of the new international as-
sociation is to provide an easy means ‘of
communication between people of the world,
through using the international language,
Esperanto, over the radio. It seeks to fur-
nish_technical aid and information by means
of Esperanto to those interested in the de-
velopment of radio commumication. The
perfection of an Esperanto-Radio dictionary
1s planned, and the publication of an Interna-
tional Radio Review is contemplated. This
magazine, it is said. would include a résumé
in Esperanto of original articles on radio
developments from many languages, plac-
ing at the disposal of all readers many tech-
nical documents not now available.

Dr. Pierre Corret, of Versailles, France,
an eminent Esperantist and radio expert,
has been selected as president, and Harry
A. Epton, of the British Esperanto Asso-
ciation, at London, is scrving as honorary
Secretary. According to the latter, the as-
sociation welcomes members from the
world’s radio fans, professionals and ama-
teurs, whether they are Esperantists or not,
and invites commumication with the Sec-
retary of the Esperanto Association of
North America, at Boston.

The backers of the new association point
out that due to the rapid growth of ama-
teur radio communication between foreign
countries, and the extension of broadcast-
ing over seas, the need of a simple, neutral
language is being felt more strongly than
ever before. Hence the adoption of Es-
peranto as a world radio language is sought,
“On every side Esperantists, naturally in-
formed of the international importance of
radio, were among the first to recognize its
ability to unite the world,” Mr. Epton
writes. He anticipates that very soon the
radio organizations throughout the world
will be obliged to consider an international
language to carry on communications in
commercial and amateur traffic and even in
broadcasting. Radio fans would not care
for several translations of an address al-
ready transmitted in one language.

Though established 28 years ago, it is
only since the World War that Esperanto
has begun to definitely attract widespread
and serious attention from governments,
educators, scientists and commercial bodies.
The spring term of the College of the
City of New York, includes a course on
Esperanto, which it introduces because of
the need for a universal auxiliary language,
stating that, of those in existence, Esperanto
is the most extensively used. Already it has
been used “on the air” here and further
use is planned.

Briefly, Esperanto is described as being
formed from the best of existing languages,
from which were selected the greatest com-
mon factors, the conveniences and the words
easily pronounced. It was designed for use
between people of different nationalities. It
is declared to be free from exceptions, the
bane of many languages, while its spelling
is phonetic. The pronunciation is simple
and the grammar easily learned, exponents
of this form of speech state.

World-wide activities of the Esperantists
are increasing of late, and the 16th world
congress of these organizations will be held
in Vienna, August 6 to.14th, 1924, at which
time the application of the language to radio
will be discussed.
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HOW TO MAKE
PRACTICAL RADID
RECEIVING SETS

¥

BUILD
“Practical” Sets
for Practical

Results |

For the man who wants to select a
Radio Receiving Set that is practical, eff-
cient, tried and tested by time, the B. L
Co. Book Na. 2 will be invaluable to him.
This book contains a selection of the hest
practical Radio Hookups on the market to-
day from the small but efficient erystal
Receiving set to the standard Radio and
Audio frequency hookups so popular today.

The book gives cowplete instructions on —
how to build each set, with a wiring dia-
gram of each circuit. 1t is profusely illus-
ooy trated and is written in Dlain language so

;hat t:‘m instructions can be followed quick-
y an

easily.

PREPAID

1 BOOK No. 2 HOW TO MAKE PRACTI-

CAL RADIO RECEIVING SETS, size
5%sx7% inches, 48 pages. Profusely illus-
trated, bound n stiff cardboard two-color
printed cover.

You can obtain one of these books at
Your Jocal Radic Dealer or by writing
direct and enclosing 23c to

o
E.l.Company(’
 CONSRAD—Selling Agents

‘233 FULTON STREET,
NEW YORK CITY

Now you can Build Superheterodyne
in a one, two, three or eight tube cir-
cuit with Radio Doctors’ Superheterodyne
parts. Ask your dealer or write to us today
for FREE BULLETIN on “How to Build a
Superheterodyne.”

JOBBERS & DEALERS
Write today for attractive discounts.

RADIO DOCTORS, Inc.
500-510 South State Street Chicago, 111

“Lighting Fixtures”
READY TO HANG

" (Direct from ‘Manufacturer)

ly wired £
i Send for Catalogue No. 26.
; el (Just off the Press)
jr NN Special Proposition to Dealers
. 1 &)  Ere Fixrure SureLy Co.
STATION R ERIE, PA,

| BRANCH MANAGERS WANTED

FOR BLUE SEAL GUARANTEED RADIO
It you have $3500 to $1,000, and have a store or can
get suitable space in a store, tell us ahout it and we
will consider appointing you as our representative in
your community.

BLUE SEAL MANUFACTURING CO.
1406-8 South Michigan Ave., Chicago, IIl. |
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W ORKRITE R ADIO S ETS W ORIKRITE

WorkRite Air-Mastsr, same as Radio-
King except without built-in loud
speaker. Mahogany cabinet 21 in. x
14 in. x 14 in. Without batteries and
loud speaker, tubes or acrial, $160.

WorkRite Aristocrat, a most beautiful
mahogany console model 42 in. x

in. x 20 in. This sec employs the same
super-neutrodyne receiving appara-
tus. The cabinet contains a built-in
loud speaker and space for A and B
batteries. Not only a wonderful
receiving_set but also a charming
piece of furniture. ComYlete except
tubes, batteties and aerial - - $350.

WorkRite Radio-King. a five tube (2
radio amplifier, 1 detectorand 2 audio
amplifier) super neutrodyne receiver,
Beautiful mahogany cabinet, 22 in. x

® ® .
20 in. x 14in. This set operates with
outdoor or indoor aerial and is high- I 1 O I | I l | e I I
ly selective. LonF distance stations

come in full and clear on the built-in :

loud speaker. Complete except tubes.,
batteries and aerial wire - - $220.

NTER the first thrill of radio, the real enjoyment comes from
the consistent ability of your set to get the program you
want—to tune out local stations—to bring in music even from
far distant stations with clear, true tone on the loud speaker.

In WorkRite super-neutrodyne sets you find all of these qualities
as well as freedom from any whistles or howls. These sets are
built into beautiful mahogany cabinets with matched mahogany
panels and dials, and have many new and exclusive WorkRite
refinements.

WorkRite sets—quality instruments in every way—are built to
give their owners long years of true radio enjoyment.

See these sets at your dealer, or write
for the new illustrated literature

The WorkRite Manufacturing Co., 1806 East 30th St., Cleveland, O.

New York City, 1023 Knickerbocker Bldg. : Chicago, 536 Lake Shore Dr. : Los Angeles, 239So0.Los AngelesSt.

WORK RI'TE,

e e ™ SUPER NEUTRODYNE RADIO SETS

www americanradiohistorv com


www.americanradiohistory.com

Correspondence from
Readers

(Continued from puge 337)

and you will not hurt my feelings, as I have |
| had that said to me before, not to mention |
"%5 ithe “qrt.”  Well, let's go.
1 {  When I first signed ship's articles as a
; | |commercial operator, 1 had a decided advan-
5 o i t?ge over tl}e nllajorIit)l' olt 'mlel} blreakmg int(;
the game, in that 1ad behind me severa
i Get DlreCtly ) years of sea-going experience. . therefore
' 1 knew just where I stood, and what to expect
from the people I was thrown into contact
o at Them with. If every operator had the same ad-
vantage when starting out, [ believe it would
be a great help to everyone in the proies-
sion, for the reason that it is not at all
uncommon for unprincipled captains and |
# for ordinary and necessary other officers to get away with “murder.” so "
ino? to speak, in their treatment of operators new |
"'E cleaning? to the conditions on shipboard. Of course, |
With Na-ald DeLuxe Sockets = |if they are allowed to get away with it in
in use vou need neither sand- one case they trv it on the next operator.

; ] K I read a letter written to Ranio News a few
paper or an extra reach to keep issues ago, bv a sea captain. whoe said. if. I

., Are the contacts in the sockets !
of your radio set easily accessible

Lty

Syt o

o

r; contact strips and tube terminals remember correctly, that “Sparks” had so
E_‘_-I bright and clean. much idle time on his hands that he em-
F % | ploved it in thinking up grievances that ex-
i Just rotate the tube three or [§ |isted only in his imagination, or words to
E : “ | that effect.

i S. a =

i four times. Instantly the dual 5 In order that I may not be accused .of

wipe laminated contacts remove
corrosion, making a bright per-
fect connection. This action is
on the side of the tube terminals
away from the soldered ends.
“It's the contact that counts.”

letting my imagination run away with my
better judgment, I will say that by-a captain
getting away with “murder” in his treatment
of an operator 1 mean those cases which are
by no means rare, and sometimes sanctioned
by the steamship company (as though the
steamship company had a right to do so).

B For instance, where an operator is expected
i1 Make your Superheterodyne set to do extra work, not connected in any way
i N D " 4 . N 8 out a

E1 free from socket trouble by using with radio operating, and without extra pay,

such as checking special cargo, making up
payrolls, acting as ship’s mail carrier, etc.
Less than two months ago I was offered a

Na-ald DeLuxe Sockets.

=

—|-
A=)

5 <

14 Sockets an(fl panel mou_nts for all £4 | job as operator at a fish cannery land station
Eﬁ tubes. Prices 35¢ to 75c. Send y,é up in Alaska, wages to be $110 per month,
£ for catalog. g | very little radio traffic to handle. but when
B not sending or receiving messages I was to

check fish. About the same time I was
offered a job on a lumber schooner as radio
operator at $110 per month, with the stipula-
tion that I should shine the brass work in the
wheel house. 1T could give many other in-
stances of trving to get away with such
treatment of operators, but will not do so
here. as Ranio NEws is read hy sea captains.
as well as other people, and some few of
them, who try to live up to the “Sea Wolf”
type, might consider such instances as good
ideas to be tried out next vovage.

Now and again it happens that an opera-
tor on shiphoard has to contend with a
brother officer suffering with .the old. and
hard to cure. disease commonly called
“swelled head.” A victim of this complaint
never fails to assure an operator that he,
the operator. is not an officer. but is ouly a
petty officer. The reason usnally given i«
that it has been known for a captain to order
an operator to take his meals with the petty
officers. (The petty officers are the boat-
swain, ship’s carpenter. watertenders. etc.)
Tt is bad policy to allow anvone to get away
with that idea because if he gets away
with it. the next day will see him in the
radio room ordering the operator to charge
his batteries. Tt is of course also very petty
to argue long ahout it. Getting down to
brass tacks, a mate is a mate because he
holds a license issued by the United States
Department of Commerce. and an operator is
an operator hecause he also holds a license
issued hy the United States Department of
Commerce. I guess that settles that. If an
operator jnst hreaking into the game remem-
bers that aboard ship there are four depart-

Alden

Manufacturing Company
Dept. K, Springfield, Mass.

B
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EarleE. Liederman the M\:lscle Builder

If You Were Dying To-night

and I offered you something that would give you ten
yeurs more to live, would you take it? You'd grab it.
Well, fellows, I've got ¢, but don't wait till you're
dying or it won’t do You a bit of good. It will then be
too lute. Right now is the time. To-morrow or any day,
some disease will get you and if you have not equipped
yourself ta fight it off, you're gone. I don’t claim to
cure disease. 1 am not a inedical doctor, but I'It put you
in such condition that the doctor will starve to death
walting for you tu take sick. Can you Imagine a mos-
Quito trying to bite a brick wall? 4 fine chance.

A Re-built Man

1 like to get the weak ones. I delight in retting hokd
of .2 man who has becn turned down as hopeless by others,
1U's easy enough to finish a task that's more than lalf
done. But give me the weak, sickly chap and wateh him
grow stronger, That's what I like. It's fun to me be-
rause I know T can do it and I like to give the other fel-
low the laugh. T don’t just give you a veneer of musele
that looks good to others. I work on you hoth inside and
out. I not only put big, massive arms and legs on you.
but T build up those inner museles that surround your
vital argans, The kind that give vou veal pep and ener-
gy, the kind that fire you with ambltlon and the cour-
age to tackie unything set hefore you.

All T Ask Is Ninety Days

Who says it tukes vears to get in shape? Show me
the man who makes any such elains and 1’1 make him
cat his words. I'll put ene full inch on your arm in
Just 30 days. Yes, and two full inches on your chest in
the same length of time. Meanwhile, I'm putting tite
and pep into your old back-bone, And from then on,
Just watch ‘em grow. At the end of thirty days you
wen't know vourself, Your whole body wili take on an
entirely different appeavance. But you've onty started.
Now comes the real warks. I’ve anly buitt my founda-
tion. I want just 80 days mare (90 in all) and you'l
nake thase friends of yours who think they're strong took
ke something the cat dragged in,

A Real Man

When I'm through with_you, you're a real man.
kind that can prove it. You will be able to l'::Io mlTnli;f
that you had thought jmpossible. And the beauty of it
i vou keep on going, Vour deep full chest hreathes in
rieh pure ajr, stimulating your blood and making you
Just hubble over with vim and vitality, Your huge.
«4uare shoulders and Your nassive muscular arms have
that craving for the exercise of a regular he man. You
have the flash to your eye and the pep to your sten that
will make you admired und soughit after in both the
buginess and social world.

This is ne idle prattle, fellows. If yon doubt me.
make me prove it. Go ahead. I like it. [ have already
done this for thousands of others amd wy records are
unchallenged. What I have dane for them I will do for
you, Come then, for time flies and every day counts.
Let this very duy be the beginning of new life to you.

Send for My New 64-Page Book

“Muscular Development’’
IT IS FREE!

It contains forty-three full page phitogzvaphs of myself
and some of the many prize-winning pupils 1 have
trained. Some of these came to me as pitiful wealilings,
imploving me to help them. Look them over now and
you will marvel at thelr present physiques. This book
will prove an impetus and a real {nspiration to you. It
will thrill you threugh and through., All T ask 1s 16
rents to cover the cost of wrapping and mailing and it §s
yours to keep. This will not obllgate you at all. but for
the suke of your future health and happlness, do not put
it off. Send today—right now, before you turn this page.

EARLE E. LIEDERMAN

Dept. 3€09 305 Breadway New York City

EARLE E. LIEDERMAN

Dept. 3609. 305 Breadway New York City
Dear Sir:—I enclose herewith 10 cents, for which yo

are to send me, without any obligation on my part wh’m‘f

ever, a copy of your latest book, °‘Muscular Develop-

ment.”" (Please write or print plajnly.)
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Spray proof
e

Acid Tight
i Sealing

High
. N and
Philco Type UD44 Battery ;
for low-voltage peanut tubes ks Low Water
Levels

Diamond Grid Plate
Dhilco Relainer..
Quarter Sawed Separator.

o Clear Glass

) Container

Fahnestock Spring
Terminal Clips

Philco Type UD86 Battery
for standard 6-wolt tubes

orget all you ever knew
about radio batteries

Charge
Indicator

PRICES

Philco Type UDB6 Battery
for standard 6-volt tubes.

Guaranteed

2 years ...... 516.00'
Philco Type UD44 Battery
for low - voltage peanut

tubes.Guaranteed *
2years ... ...00. 58.00
* East of the
Mississippi River

No more need of big, cumbersome
batteries in the cellar for satisfactory,
long-distance radio reception.

The new Philco Rechargeable Radio
Batteries—assembled in small, attractive,
acid-tight GLASS cases—are absolutely
safe for use anywhere in your home.

No more need of guess-work charging
or using a sloppy old-fashioned hydrom-
eter. The exclusive built-in Philco
Charge Indicator tells you all conditions
of charge and discharge.

Philco Batteries are Drynamic—

shipped DRY charged. Their life starts

when YOU pour in the electrolyte—not
months earlier at the factory.

Equally important—Philco Batteries
deliver a strong, uniform current over
long periods. This means great amplifying
power—noiseless service—no frequent,
troublesome adjustments.

Philco Chargers make recharging so
easy, simple and safe a child can do it.
Just a throw of a switch—or a plug in a
socket. No odor—no noise—no danger
of overcharging.

See them at your nearest Philco Service
Station, Radio or Music Dealer’s, or fill out
the coupon below and mail to us.

The Philadelphia Storage Battery Company, Philadelphia

Philadelphia Storage Battery Co.
ntario & C Sts., Philadeiphia

SIRS:—I am interested in learning more about the new Philco
Rechargeable Storage Batteries for radio.

BRYNAMIC RADIO
~ BATTERIES
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RADIO A‘MATEU_RS TALK

7,000 MILES FOR2 HOURS
Argentinian -and New Zealander

Establish What Is Declared o
Record for Non-Prof essionals.

BUENOS AIRES, May 24 (Assoclated’
Press).—Carlos Bragglo of Bernal, near
here, and Ivan O'Meara. ¢ Gisborne,
New Zealand, radio amateirs With 7,000
illes of. South American continent and
Pacific Ocean between them,. conversed |
for two haurs,by radio Thurpday morn-
ing, establishing what is claimed to be
a world’s amateur radlo record.

Braggio, who knows English, had
spent most of the night unsuccessfully

attempting to get some North ‘American
amateur to answer, the sl;na.-ls of hls
station, CBZ8, when a} 4 o'clock in the
morning he was ainazed to recelve an
answer "from the other side of the globe
—O’Meara’s station, 2AC. . o

The amateurs gpened a epnversation-
which continuead tik 8 o'clock, when
Braggio told O’'Méara- he had been up
all night an®@ wanted to go t6 bed. The
New Zealander answered that he was
‘8arry because it wase.only 9 o'clock in"
the evenlng at, ‘Statioh 2AC." Later on
Thursday, Braggfo :recelved a congratu-
latory eable from. O'Meara, confirming
the corversation,

In ‘connection with the radio commu-
nioation test 1na{ugurated this wegk with
-the Dnited States, Argentine arhateurs
lare "uniable to understand why they are
wble to get signals from North American
{amateurs while the latter appagently are
upable t6-get thelrs, mlthough some of
the Argentine stations are more power-
ftu -than some of the American ones
which have been heard. i

It i3 believed that many of the power-
ful broadcasting atations operatmg in
the Utirted States nightly interfere with
the Argentine waves. In the future

Briggio will try gending on a 120 meter
t . M., Eastern Stand-

wave-length at 3
jzrd Time,

Argentinian and Jerseyite
Exc’lgnge_ Radio Greetings

Special to The New York Times.

HARTFORD, Conn., June 2.—Two-
way radio communication by ama-
teurs between North and South
America was attained for the first
time last week by Norman R. Welble
of Collingwood, N. J., and Carlos
Braggio of Befnal, suburb of Buenos
Aifres. The feat was checked and
verified today by the American Radio
Relay League of this city, which to-
night announced that Welble and
Braggio had a twenty-minute connec-
tion an short wave lengths just be-
fore daybreak last Friday.

Bragglo neard the New Jersey
arnateur calling him, and at 4:15 A.
M. sent the following: “GM greetings
and congratulations QRZ QRK."

Weible immedlately -replled in
Spanish, “Saludo, Amigo de America
del sur QRK."”

A letter dated May 21. received to
day from E. J. Simmonds, an English
amateur, stated he had heard the
South American statfon transmitting.

M:. Braggio Used .
“ESCO”

Item 37 —Double Commutator’
1000 V. 600 W. for Plate
12 V. 300 W. for Filament

He writes:

“If I have the luck to be heard in’
the U. S. a great part of the success will be dye

to the good capacity of the “ESCO" set.**
This is Item 37, uscd by CBZ8

ELECTRIC SPECIALTY C_O_MPANY‘
TRADE “:ESCO,, MARK

211 South St.

STAMFORD, CONN,, U.S. A,

Pioneers in developing High Voltage Apparatus for W ireless Operation;

RADAK

RELIABLE RECEIVING SETS

Licensed Under Armstrong Patent
1,113,149

BUILT BY AMERICA'S OLD-
EST MANUFACTURER

Clapp Eastham Co.
107 Main St. Cambridge, Mass.

SOGCCEVOETETECECEEEEEEEES¢

UNITY VERNIER RHEOSTAT

The Highest Type
Instrument Made $
Any Resistance $2.00
1 “Hear a Set
That Uses One”

ELIMINATE THE NOISES IN YOUR SET

The book “TUBE CONTROL,” written
for the amateur, and for the benefit of -
Radio Reception, by J. Elliott Jenkins,
Engineer of Broadcasting Station W. D. A, P.
will tell you how to clear up your signals,

Every set owner should have this book.

10c at your dealers, or 14¢ postage to
UNITY MFG. CO,, 224 N. Halsted St.. Chicago
NEW YORK OFFICE, 50 Church Street

Radio Newes for September, 1924.

ments, radio, deck, engincer and steward, and
that the captain ol the ship is in supreme .
command over all four, he will do well. He
should not take orders irom anyoue on board
except the captain and the chief radio operi-
tor, cxcept i the case of the ship being
abandoned, when a mate may order an op-
erator, or a chici engincer for that matter,
to go to his life boat.

The letter written by the captain, referred
to above, also comtained a remark on the
extreme youth ol the majority of operators
whom he has met, and how these same young -
men ought to remember when they meet on
terms of equality with brother ollicers that
it took years of hLard toil for them to get
from the forccastle to the salon, whereas
an operator usuaily jumps into his position
from a radio school on shore after a [ew
months’ training.  Also the captain jmplied
that because of this previous forecastle flight,
an operator should be very, very, respectfut
and subdued when in the company of his
brother officers, and that in due time, if his
humility is great enongh. his hrother oflicers
will thaw ont and let him join in the con-
versation a little. .

Having had some forccastle experience
myself, T cannot figure why the captain takes
that attitude. Certainly, while I was in the
forecastle 1 learned [rom observation much
that helped me to hold my end up on becom-
ing an operator, hut T certainly did not learn
in the forecastle anything calculated to com-
mand additional respect from my {fellow
man. Quite the reverse in fact, for, with
few exceptions, a few years of forecastle
life (and anyone who has not gone throngh
it cannot know what “a few vears of fore-
castle life” means) will make good men
bad, and bad men worse, morally, and in
most other ways. Any man who has been
to sea any length of time will admit the
truth of this statement (except when he is

. talking to his folks).

Also T wonld like to remark that it does
not seem to me to he very sensible to treat
a person as an inferior because he happens
to be younger by a [ew years than yonrself.
A man's words and actions mirror his mind
and character. T judge a man hy his words
and actions, therefore, and not by his years.

f the radio schools up and down the
country were to inclnde in their courses some
dope on conditions prevailing on shipboard,
and point out to operators various pitfalls
and how to avoid them, in my opinion it
would do the game lots of good.

During the time T have been going to sea
T have encountered relatively few cases of
the “try to get away with murder” spirit
spoken of in the lctter T have commented on.
T helieve it depends greatly upon the opera-
tor himself. If he is easy, sonicone will
try to ride lim. 1 have met but few bad
captains, and with my brother officers have
in the great majority of cases been treated
with the same consideration and respect that
it has always heen my endeavor to show
them.

In the future T shall he glad to write to
“With the Sea Going Ops” department if
this finds favor, and will be glad to see
comments on my letter, adverse or other-
wise, from other commercial operators, but
I hope no sea captain will write and tell
me I am not humble enongh. HI!

J. Martin, Opr.,
S.S. La Purisima.

AMATEURS HELP LAKE SHIPS

Editor, Ravio NEws:

Referring to the editor’s note regarding
the “Sea Going Ops” column in your maga-
zine telling of the lack of material with
{which to keep that department going. I
have some news which may interest ama-
teur and commercial operators alike,

At the present time I am operator on a
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| Your dealer has something [g°
- really new and unusual_~ &

MAGNAVOX M4

ALL at your dealer’s today and
ask him to. show you a Magna-
vox M4 Reproducer.

Try out the instrument critically;
satisfy yourself that its clear tone
and natural volume are sustained
throughout the entire musical range;
examine each essential detail of con-
venient size, handsome finish and
sturdy construction; note that its
operation requires no battery.

-

M4 is a definite contribution to
the radio art—and one particularly
welcome to the moderate income.

There is a Magnavox
foreveryreceiving set

Reproducers

M4—the latest Magnavox achievement: re-

quires no battery . . $25.00
M1—also constructed on the semi-dynamic

principle, requiring no battery $30.00

*R 3 — famous electro-dynamic type: new mod- [ e ; : ;

el with Volume Control . $35.00 ¥ % R Y e R e i

R2—same as R3 but larger size: new model ; S B -,

with Volume Control. . $50.00

4
4

Ca
1

p
£

Combination Sets

A1-R and A2-R—the onlyinstruments com-
bining electro-dynamic Reproducer and
Power Amplifier in one unit

$59.00, $85.00

Power Ampliﬁers
A1,AC-2-C, AC-3-C—the most

efficientaudio-frequency Am-
plifiers: one, two &3 three stage
$27.50 to $60.00

To obtainthe fullest enjoyment from
your receiving set, equip it with the
Magnavox—for sale at good
dealers everywhere.

SPNWISE.

THE MacgNavOox Co.
- OAKLAND, CALIFORNIA §
J New York Office: 7’:. .
350 WEST 31st STREET v Al

Canadian Distributors: ﬁ
o
(™

Perkins Electric Limited, Toronto, §r, s,

Montreal, Winnipeg V)
s
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THE drum of the African savage—the smoke signals
of the American Indian—the signal fires of Troy—all
contributed to blazing the trail for that modern wonder

Radio.

The extremely delicate forces employed in Radio make
necessary the use of the finest of apparatus for your full

enjoyment.

Holtzer-Cabot Loud Speakers, Phonograph Attach-
ments and Headphones are the perfected results of thirty-
five years’ experierice in the manufacture of delicate elec-

trical apparatus.

Your reception will be improved through the use of
Holtzer-Cabot apparatus. A trial is to be convinced.

ment

Holtzer-Cabot Loud Speaker .......$25.00
Loud Speaker Phonograph Attach-

No. 2 Universal Headphones
No. 4 National Headphones
IFrite for booklets explaining how the exclusive

features of these instruments enable you
to enjoy the wonders of Radio

THE HOLTZER.CABOT ELECTRIC CO.
125 Amory Street, Boston, Mass.
6161-65 South sg:=t5tll;e|°t' Chicago, NI,

Will be standard
equipment on
twenty-five of the
leading sets this
fall. Wateh for
their names,

Standard
ment on Zenith
for over one year.

oquip-

Ask your dealer and manufacturers to put this
trouble and tube saver on vour set.

Plugs in all Input Connections.
For sale by your Jobber

HOWARD B. JONES
612 S, Canal St. Chicago, IIl.

The World’s
Standard
Loud Speaker

AMPLION

veeneenes 10,00

%Xhave made ¢

\ $900+%,
7 ONE MONTH

Y BAYS nk one of our hive wirs

representatives. ?‘;D. Payne averaged

.77 profit per dsy for 217 days.

Slidell and Viles sold over $25,000

in2 G. Howard earned $100

day. F. E. Mendenhsll

time and made $100

8 week, W. E. Findlay ran up

ssond in & few montha from $100

& to $500 per month, Every Home,

er, Store and Factory a Frospect—. B

and others, never sold Fire Extinguishers befors, Our

tralning course starts you on road to sucoess first dsy.

now employed, we can show ""N’"" to big money

d spare time. No Experionce Necessary. Getour new
Territory going fast—wrif

Bales 1
THE FYR-FYTER CO,, 205 Fyr-Fyter Bidg., Dayton, O,

““TROUBLE-PROOF”’

RADIO PRODUCTS

Radio News for September, 1924

Great Lakes bulk carrier vessel, this season
being my third on the Lal..s.
The navigation on the Great Lakes is

only for eight months of the year, as ice

blocks trattic the other four months.

We started our season on this vesscl
April 19, on which day we cleared Bulffalo.
N. Y, for Superior, Wis. (which is at the
extreme end of Lake Superior), with a
cargo of coal. We were delayed three days
by fog in the rivers and finally reuched
Duluth Harbor. On arriving there, a heavy
northeast gale blew the loose ice packs into
a solid mass outside of thé harbor for three
miles, through which it was impossible to
work as the ice in places was 30 feet thick.

The masters of the vessels were naturally
anxious to advise the ship owners as to
conditions. By this time there were about

-30 vessels ice bound. Sixteen were equipped

with apparatus. We were tryving to get into
communication with the nearest land sta-
tion, at Port Arthur, Ontario, Canada, but
owing to some defect in the receiving appa-
ratus, the operator there was unable to hear
us. At this time the amateurs in Duluth
took a hand, and hearing we were stuck in
the ice, offered to take messages to the ship
owners through the local Western Union
office. We were stalled in the ice for three
days and the skippers were very angry at
us for not being able to raise a station 125
miles away. I wish to thank station 9DOIL
for helping me to get my traffic off through
him.
Jurius KaTtona,
S.S. Clemens A. Reiss.
Marine P. Q..
Dctroit, Mich.

CONCERNING RADIO TERMS
Editor, Rapio NEws:

Suggestions from readers are welcomed,
I believe, by the editors of almost every
magazine, especially Rapio News. If they
are absurd, they can easily be consigned to
the waste paper basket and no harm done.
On the other hand, they may be the means
of benefitting hundreds of readers.

There are many things of interest which
amateurs would like to see published, and if
a current issue contains something they are
really anxious to read, there is a feeling
that Rapio NEws is a fine paper.

But how often do we see a person glance
through the pages when desiring informa-
tion on some specific subject, throw it aside
in disgust with a comment such as “Noth-
ing of interest in this month, getting like
the rest ‘of them,” simply because it did not
contain some point uppermost in his mind
at that time. I do not wish to imply that
many readers do this, but I have seen it
done. TI'll admit I have done that very
thing myself when feeling a little off color.
but later have picked up the same issue and
found several articles of great value. In
fact, since I started reading Rapio NEws.
about two years ago, I have always found
at least one article alone worth much more
to me than the purchase price of the maga-
zine, and the advertisements are always of
interest.

Our writing to the editor occasionally,
and stating just what we wish to know. not
only enables him to get a clearer concep-
tion of what is in demand, but we also help
ourselves by helping others, hence my rea-
son for asking the following question: Ts
radio an exact science? Oh, yes! sure!
Then why are we so careless in our termi-
nology? Are we doing anything to elimi-
nate the confusion, especially to the begin-
ner, that is caused by our loose use of
words? And does not this confusion often
lead to disgust and loss of interest with the
oft-repeated phrase, “Radio is too deep for
me.” :

Would not radio get a tremendous hoost
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The new American Brand Worm Drive Vernier Condenser, with
a hundred to one ratio Worm Drive geared vernier adjustment.

This is the highest ratio gear adjustment
ever developed on Variable Condensers.

With this adjustment the plates may be
moved so slowly that the motion is hardly
noticed by the eye.

A remarkable micrometer adjustment of
the entire set of movable plates can be ob-
tained. This wonderful achievement 1s
of special importance to the radio fan seek-

ing distant stations.

Another tremendous exclusive feature—
the back panel of American Brand Conden-
sers is adapted for the mounting of any
coil desired for use in the set. A. B. Con-
densers are made from finest heavy brass.

The plates are perfectly flat and will never The 100 to 1

get out of line. Plates and supports are in

natural finish, keeping radio frequency losses ‘ N ’O E

at a minimum. Mechanically and electri- RM DRIV
e

cally a perfect job.
b"‘lv

And the price of this Super Brass
Plate A. B. Condenser with Worm
Drive Vernier (23 Plates 0005 mfd.)
is only $5.00. 13,17 and 44 plates with
or without Worm Drive Vernier at
proportionate prices.

Please ask your dealer to show you this
wonderful condenser. If he can’t do so,
write us for descriptive illustrated folder— :
and send us your dealer’s name. ' Patent Applied For

Note to Dealers:—If your Jobber can’t supply you with A. B. Condensers write us.

AMERICAN BRAND CORPORATION

8 WEST PARK STREET, NEWARK, N. J.

FACTORY—PHI/LADELPHIA
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Why thousands of

Tungar is one of
the many scientific
achievements con-
tributed by the G-E
Research Laborato-
ries toward the won-
derful development of
electricity in America.

Tungar Battery Charger op-
erateson A ingCurrent,
Prices, east of the Rockies
{60 cycle Outhits)—2 ampere
plete, $18.00; 5 amp
complete, ?z&oo. Special
attachmentfor charging 12 or
24 cell “*B’’ Storage Bartery
$3.00. Special attachment for
charging 2 or 4 volt “A”
Stora, cEqubh:r 1.25. Both
a

teachments fiteither Tungar,

radio fans enjoy him

Because thousands of storage bat-
teries are on the job, brimful of
energy, gaining clear, satisfying
radio reception for every word and
inflection.

With a Tungar, the carefree bat-
tery charger, in your home you
can keep your battery tuned up to
get every single note of music,
every recitation, speech or song.
Tungar charges the battery over-
night from the house current.

Sold by Electrical, Auto-accessory
and Radio dealers.

Tungar—a registered trade mark—is found only
on the genuine. Look for it on the name plate.

i Merchandise Department
. General Electric Company
& el _ Bridgepor, Connecticut

GENERAL ELECTRIC

48 E-10

=

Satisfied Users Prefer
Standard Equipment

The following are a few of the compan-
ies for which we are distributors :

Zenith Sets (Regenerative)

De Forest Tubes and Sets (Reflex)

Cunningham Tubes
Remler Material

Grebe sets (Regenerative)
Murdock Sets (Neutrodyne)

General Radio

Send stamp for Catalogue 45-R
J. H. BUNNELL & CO.

32 PARK PLACE

e e e e e A
Insure your copy reaching you each mcnth. Subscribe to Radio News—

NEW YORK

MAKE MONEY—SELL RADIO

Radio offers the biggest money-inaking opportunity to-
day. And the Ozarka Plan ovens the door to this biz on-
portunity. This wonderful plan makes it easy and simnle
for you to manufacture the beautiful, lonz distance
Ozarka Radio Receiving Set. It will be vour Radio.
made by you and sold by you. with a Lig cash profit as
your reward.

No exnerience necessary. You need not have much eash.
All you necd is spare time, detevmination and action,
If you've that kind of a chap, the Ozarka Plan will
start you on a straight line toward a real money-making
business of your own. It can be us big and as profitable

a8 You are ambitious to make it. We want good men in
| every county. Exclusive tervitory is goinz fast. Be sure

and give us the namne of Your county. Write today for
the Ozarka Plan.
| facts, partieulars and proofs.

A wonderfully interestinz book of
It is FREE. Act now.

OZARKA, Inc.
63 N. PEORIA ST.
m———————————————

CHICAGO

$2.50 a year. Expérimenter Publishing Co., 53 Park Place, N. Y. C.
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if all used correct nomenclature and stuck
to it? 1Is there any science or industry that
can compare with radio for inexact termi-
nology which causes such confusion to the
tyro?

Take, for instance, the automobile indus-
try with its many’ different makes of cars.
We always refer to the separate parts by
given names, whatever the malke, design or
shape of the article, as the radiator, engine,
transmission, etc. Then why not in radio?
Just walk through the stores, look into sev-
eral radio sets and what do you invariably
find? The same circuit by different manu-
facturers; then observe the difference in
the names given to the various dials. A djal
used for the same purpose on each set will
in all probability have as many different
names as there are sets. Neither can it be
said truthfully that those different names
are synonyms, for if we eliminate the ma-
jority we are a long way from being guilty
of that unpardonable offense, tautology.
Each name is correct to a certain extent,
but the confusion retards interest.

We do not hear people refer to the radi-
ator of an automobile as the water-cooler,
the heat dissipator, or the thermohydro tem-
perature reducer, yet to the radio amateur
we have something equally perplexing.

In an endeavor to decide which will be
the most efficient and most satis factory re-
ceiving set to make for next winter at a
minimum cost, I have before me 100 or
more diagrams of receiving sets. They have
attached to them all kinds of names, mouo,
auto, plex, dyne, etc., yet when traced out
they seem to me to be all derived from
three or four standard circuits. The pages
you are '‘now giving to “Standard Hook-
ups” 1 feel sure will be appreciated by
{na;ny, as their careful study will be a great
help.

I would like to see published a few arti-
cles on “Correct Radio Terms,” and when and
how to use them and whether we use valves,
bulbs, or tubes in our sets, etc. TFor if
radio is an exact science, should we not usc
exacting nomenclature ?

F. L. L.

BRITISH 2LZ ANSWERS 5XZ
Editor, Ranio NEws:

I have just read the letter from British
5XZ in the June issue of the Rapio NEws.
Being an old time dyed-in-the-wool British
ham I have followed the progress of ama-
teur radio very keenly since the war (aml
considerably before it, for that matter). I
think 5XZ is—what you Americans would
say—"“talking through his hat.” I am airaid
his attempt at “talking” American is a very
poor one. He seems very keen on your
spending a holiday over here, to see how we
do it. Perhaps he will be good enough to
act as host when you arrive. Apparcntly
he has no fear of your coming, as I am
afraid he woull be rather “let down” if he
wished to give you a demonstration of how
to receive DX broadcast in this part of
England; and I don't think he is quite so
advantageously situated .. I am.

I should like to hear anyone in London
receive any other B.B.C. station than 2LO
on a loud speaker with sufficient volume,
clearness and freedom from interference as
to be able to sit down and listen to for a
whole evening with comfort. No! Mr.
American, believe me, it can’t be done here.
Our station is 2LO. Tf we don't like 2LO’s
program we can switch on to another B.B.C.
station, and, if we are lucky, get snatches
of a program, plus harmonics from the high
power stations and the “boiler repairers”
(as you call them).

5XZ does not appear to know that the
power input of the B.B.C. stations is 6 K.W.,
not 1 KKZW. And what is more we are going
to have a station of 25 K.W.
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BACK of Atwater KenT Radio there is a tremendous
factory with laboratory and manufacturing facilities
that are not surpassed in the whole world—

— there is the spirit and guiding impulse of master
workmanship—

—there is a nation-wide reputation for precision—and a
recognition of the name “ATwaTer KeNT” as a standard
of excellence—

—there is the accumulated experience of mere than a
quarter of a century in the manufacture of precision
electrical instruments—

It is these qualities and high standards that have produced
leadership for AtwaTer Kent Radio;—and have made
it what many consider perfection in radio construction.

ATwWATER KENT MANUFACTURING COMPANY
4943 STENTON AVENUE, PHILADELPHIA, Pa.

THINK OF WHAT IS BACK OF IT
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Bristol
Single Control
Radio Receiver

Set.

Audiophone
Loud Speaker

‘ Ok, no. There is }:aéﬁ/by complicated in it..Qnyone can db it.

e one control makes' it so easy.”

Complicated combinations are eliminated when
tuning in with Bristol Single Control Radio
Receiver—every station is on the one dial. It
gives the joys of radio with technicalities left put.

The well known Grimes Inverse Duplex System
(non reradiating) is utilized in this Receiving
Because of the reflex, only four tubes are
required to give power equivalent to six.
price, without accessories, $190.00.

You forget the radio equipment when listening
thru the Audiophone Loud Speaker. The tone is
full, clear and pleasing.
duction of the original.

Senior $30.00, Junior $22.50, and Baby $12.50.
Ask for Bulletins Nos. 3014 and 3015-8

THE BRISTOL COMPANY

al Juntor can Lune in sonicely.

The

It gives a true repro-
Made in three models—

Made and Sold by

Waterbury, Conn.

LEHTTHHINY

Radio Set Manufacturers

—WARNING—

A small, but probably very important feature of your sets
is the engraving on the panels. DPeople buy attractiveness.
Are you overlooking this?

We are a responsible concern, very well equipped to do

Panel Engraving

suel &8s names, trade-marks and markings. Accurate
machines and expert engravers! Largest facilities for this
class of work. The cost is moderate.

Write now -for quotations on lots of 23 or more.

Geo. T. Schmidt

4100 Ravenswood Ave. Chicago, Il
OO0 0

ST R R e TR T HATTR T TR

!

|

AT

Guaranteed
the Best

“REFLEX SPECIAL”
QUICK CONTACT
RECTIFIER
Withstands Heavy Plate Voltage
The Acme Apparatus Co. says *‘prevent dis- -
tortion and howling by using a BROWNLIE CRYSTAL
in REFLEX SETS.”
Order From Your Oealer or Direct

ROLAND BROWNLIE & CO.

22 Saunders Street Medford, Mass.

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y.
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There is no doubt about it, you Ameri-
cans are aliead of us every time with ama-
teur radio, and [ thiuk every British ham
will admit it but we soon catch you up, don’t
we? SXZ suggests that some of vour cir-
cuits are quite old; admitted, someone is
always bringing out a new circuit which,
wlen it is unscrambled is some old “stand-
by You are not tlie only offenders. I can
assure you. What about the British radio
journals? One thing, you do put out some
good dope at times. The Ultradyue is onc;
I have one, and many thanks and congratu-
latious for it.

SXZ asks when you are going to pick us
up and re-broadcast to U. S. A. FEasy.
Wlhen we fix up a high power short wave
station to enable you to do it. 'Nuff sed.
He also does not seem keen on havineg more
than one broadcast station in London. Per-
sonally I should like several, so that we
could have a good selection of programs to
choose from. TPerhaps 5XZ's receiver is not
selective enough. 1 have no fear on this
point myself. 1 often carry out DX worlk
with French and British amateurs during
broadcasting, transmitting and receiving,
while the rest of the family are listening
to the broadcast from London, and cause
no interference with the reception of Lon-
don's program, although the receiver is
within 6 feet of the transmitter. I could
not do this without the American Ultra-
dyne. I wonder if 5XZ has ever heard 2LO
heing re-radiated on short wave, not know-
ing where it was coming from. I could
tell him.

As a final remark, T must mention one
thing” you can do, which appears to huve
escaped the notice of 5XZ. You CAN
put out a real live radio paper, and that's
a good deal more than any of our pub-
lishers over here can do.

There are two pieces of American radio
literature I look forward to everv month.
and they are Rapto News and “Q. S. T.”
and I DO enjoy them.

F. A. Maveg,
British, 2L.Z,
Stileman's Works,

Wickford, Essex.

AN ANSWER TO 5XZ
Editor, Rapio NEwS:

I quote from the letter of British 5XZ:
“As for bootleg stations, we don’t have 'em.
Also, we certainly do have pirates who do
not pay the receiver tax.” If 5XZ prefers to
call them “Pirate Stations” it is but a mat-
ter of his choice of words. However, since
a certain day in July several years back.
Americans have been applying the word
“bootleg” to anything which is illicit.

I agree with 5XZ that American ama-
teurs are not confined to a single wave-
length, as are those in England. Tl wager
that there is not an amateur in the United
States who would want his transmitter
“tuned dead on his allotted wave.” The
American amateur prefers to change hoth
his transmitter and his wave-length; he pre-
fers to experiment. Remember, 5XZ, that
the amateur was the first to use the shorter
wave-lengths, which make it possible for
the British stations to re-broadcast the pro-
grams of station KDKA.

Undoubtedly 5XZ does enjoy the pro-
grams of his local stations more than the
ones he hears from American broadcasters.
Maybe the programs from this side lose
some of their clarity and volume in crossing
the Atlantic.

You ask when we are going to re-broad-
cast vour stuff as the B.B.C. does ours.
There is but one answer to that question—
when you get vour stuff across. The pro-
grams of KDKA, which are re-hroadcast
by the British stations. are also re-hroad-
cast by stations KFKX, Hastings, Nehb-
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A new powerful set of greater Clarity
Distance, Simplicity and Beauty

|

~Complete, without Loud
Speaker, phones, tubes or

Tt $175.00
The introduction of the GILFILLAN NEUTRODYNE set

is the longest forward step in Advanced Radio Engineering

In a handsome two- tone Ameri- . s
can Walnut Cabinet, 33 ins.long. -
12 ins. wide and 10 inches high

The engineers who designed and built this Set are neutralization. Its well-balanced, neutralized circuit

leaders in Radio Invention and Construction. They
reviewed and analyzed every American receiver and
have given their best in producing this highly sensi-
tive, accurate, selective NEUTRODYNE set. Ex-
tremely simple to operate, convenient to install and
of an artistic design that will be a handsome addition
to any room.

In the GILFILLAN NEUTRODYNE every detail
has been reviewed and corrected to assure highest
amplification, finest selective reception and positive

gives distortionless reproduction of speech and music
of ample volume and great clarity.

It is truly a marvel in the radio world and the first
“straight line” set with a properly proportioned and
beautifully designed and finished cabinet which can
be completely closed whether in use or not.

Manufactured at 3 convenient shipping points, ad-
dresses below, assures prompt delivery and national
distribution.

JOBBERS and DEA LERS—looking for a highgrade set of assured merit,
ample power and real beauty, will write at once for our sales proposition
and place their orders early to prepare for sales of unheard-of volume!

Send for Descriptive Literature showing Special Features and Details

GILFILLAN BROS. Inc.

Kansas City, Mo. Los Angeles, Calif., 1816 West 16th St.

2525 West Penn Way

New York City
225 West 57th St.

LICENSED BY \«

ETROBYN

Match 27 IIE—I“ Apri} Lin
ot Pats. % i
187G ey Patents Pending
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Built up to a high standard not down to a low price

CARTER

~

CARTER

JACKS FOR NEUTRODYNE AND

OTHER CIRCUITS
(Pat. 1-30-23)

Carter Hold-Tite Jack No. 107.
Seven saprings; opens three and
closes one contact. Double circuit,
double automatic filament control.
Universal Neutrodyne Jack.

Code No. 107.

Carter Hold-Tite Jack No. 106
Six springs, breaks three contacts.
Used in Freed-Eisemann type of

Carter Hold-Tite Jack No.104-A
Four springs; makes one and breaks

Two springs; one break contact

Closed eireuit.
Code No. 102,
on order.

MADE IN U. S. A.

special circuits.

=2 Each

circuit,
CodoNo.108.  rpopm oxidize or corrode.
w%_—- Contacts self cleaning,—assur-
. $1.00 ing good connection.
— Each

%r::egorétact lse;px: ﬁfrst sta{e audio

-Eise: n of circut

e He.avy plated frame. .

%}—a Wide spaced solder terminals,
—-—_‘—m— .
e 90¢ —permits of good solder
= ~ Each connection.

Carter Hold-Tite Jack No. 103-A .
S LRkl e T Compare these Jacks point by
gne contat, ' point and see why they are

o 20 - - - preferred by an ever increas-
5 S i ber of
S 80¢ Ing number ot users.

Carter Hold-Tite Jack No. 102 EaCh

Jacks with different spring ar:gngementﬂ can be furnished

We also make $pecial lacks for Neutrodyne and other

“HOLD-TITE”
JACKS
Exclusive

CARTER

Features

No spacer washers required—
simple to mount.

Heavy phosphor bronze springs
—low resistance.

Pure Silver contacts,—will not

No unnecessary high insulation
stack up.

W rite for catalog of complete
line of Carter Standard Radio
Products.

/ApaoNED
| RADIO |
Stwn

Any Dealer
can supply

%

Suite_ 818, 1270  Broadway
New York. N. Y.
623 Victory Didg..
Philadelphia. Pa.
25 Huntington Ave..
Boston, Mass.

STANDARD Parts are “SAFE” Parts

Lowest Prices on STANDARD Parts of Every
Description.
Fada Neutrodyne Kit.........cooovvivvnenn 520 .:0
Brandes Suberior Phone:
Brandes Table Talker

00
e
B-y-3

MUSIC MASTER_LOUD SPEARER. ‘13.7~§
Acme Audio and Radio Transformer. . 3.75
Como Pushi-Pull Trans(nrmcrs—l"air 9.95
Bradlystats and Blndlvleaks 1.59
Standard Bnkellte Sockets. 49

Cico Plugs ............ov.-e oo W49
E‘ereadv 22% volt It Batterv
Eveready 45 volt I3 Battery, L
ALL PRICES INCLUDE POSTAGE
Send for our new catalogue wm\ many other
barpains. It's FRE
THE UNITY SERVICE
569 Prospect Ave. New York, N. Y.

.drtur R.—:I.d"lu Co- |

BRANCH SALES OFFICES
1120 leteeuch St..

Col Detroit.

217 Kasota Blde.,

Denver. 0.
1326 S)ndlﬂ:‘\‘.e Trust Bldg..

St
201 _Rialto Bldg..
San Franetsco, Calif.
708 Granite Bldsg..
Pittshureh. Pa,

BATTERY CHARGER $#7-5

Electrolytic type—Noiseless—Direct or alternating
current-—no bulbs or contact points to burn out.
Charges auto batteries. Sold direct to you from
factory.

WESTERN RUBBER MOLD CO.
907-913 W. 19th St. Chicago, Ill,

Insist on
the genuine

rqr: -THEET Lo

714 Lafayette Bldg..
Mich.

Minneapolis, Minn,
1028 Fourth Ave..
Huntington, W. Va,

uis. Mo,

WHICH?
RADIO RADIO
OPERATOR MECHANIC
Rapid training for Radio jobs by our

Resident and Home Study Courses.
Write for Illustrated Booklet.

Y. M. C. A. RADIO INSTITUTE

158 East 86th Street, New York City

HUDSON-ROSS

Largest exclusive Radio

Jobbers in middle West.

Write for discounts.

123 W. Madison St. Chicago
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raska, and KGO, Qakland, California. You
see, we can re-broadcast. The engineers of
the British Broadcasting Co. have my hearty
congratulations on re-broadcasting our stuft,
but you must admit that our engineers de-
serve a little credit for getting their stuff

over.
As for DX in America, Hastmngs.
Nebraska, Chicago, Illinois, and Atlanta,

Georgia, will each operate a loud speaker
thraugh a three-tube set any night at all in
Baltimore. I believe these distances are a
little greater than that between Aberdeen
and London.

I am sorry that you have such a miscou
ception of conditions relative to broadcasting
in America. I have hopes that the foreign
broadcast stations will soon stop saving
power and let us hear from them without
having to use a 10-tube super-heterodyne.

James NiTRE,
Baltimore, Maryland.

A COMMERCIAL OP’'S VIEWPOINT

Editor, Rabio NEws:

Just opened the June issue of Rabpio
NEws and read the letter written to your
paper by A. F. C. Bayes, British 5XZ. 438
Lavender Gardens, IEngland, London S. WV,

This letter interested me very much be-
cause I have made three trips to England
during the last winter and had a good op-
portunity to listen to English broadcast pro-
grams as sent out by 2LO of London, and
some of the other broadcast stations of the
B.B.C. I am wireless operator on S.S.
Emidio running between Los Angeles and
London and Southampton. 1 am using vari-
ous types of receiving apparatus which in-
clude an S.E. 1420 U. S. Navy type receiver
which embodies the Neutrodyne principle and
a Grebe two-stage amplifier. In addition to
this, I use a honeycomb coil regenerative set
with one stage of tuned radio frequency and
two of audio, and as you can imagine get
fairly good results.

Mr. Bayes seems just a little peeved about
America for some reason which he fails to
mention. It may perhaps be because he can
hear American stations in England better
than he can hear the British stations there.
I have no difficulty in getting fair results
on good nights in listening to American sta-
tions 1,500 to 2,000 miles, but the farthest
I was ever able to hear 2LO was 1400
nautical miles and the reception was very
bad, not clear and hardly audible. Other
BBC stations come in still worse.

T went into a radio store at Southampton
where many types of ready-made receivers
were on sale. The manager requested me
to listen to some broadcasting. It was 4
p. m., and the set had two tubes. I put
the phones on my head and could faintly
hear music coming from somewhere, which
I figured must be coming from a very long
distance. I asked the manager how many
hundred miles away the station was located.
He smiled and said it was located 23 miles
away. I also purchase all the radio maga-
zines on sale at newsstands and in these
columns you can plainly see what the aver-
age range of a British set is. Please read
page 717 of No. 8 issue of Harmsworth
Wireless Encyclopedia under “Distance of
Reception” and you will find that one valve
will enable you to hear music the enormous
distance of 25 miles, and by adding one
stage of high frequencv ampiification you
can hear 75 miles. The longest distance
you can hear music with the best of receiv-
ing sets is 520 miles. This is according to
latest authentic information from British
authorities.

As a matter of fact, this is about as
far as one can hear a British station. Sta-
tions in France come in still worse. If vou
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The photographs show the Formica_ front panel, Formica base panel
and Formica back panel used in the Stromberg-Carlson Neutrodyne set

For more distance and more volume,
Use more Formica!

ESIGNERS and builders of sets incorporating radio frequency amplification — neutrodyne,
super-heterodyne, and reflex — have found that the best possible parts will give far less than
maximum results unless the greatest care is taken to prevent current leakages.

They are using Formica front panels, Formica baseboards for mounting the instruments, and in
some cases Formica back panels for the battery terminals. The remarkable new Stromberg-Carlson
Neutrodyne set is an example of what can be accomplished in this way.

There is often a difference that means loud speaker volume on stations that would otherwise come
in only on the phones; it means logging new DX stations that would have been impossible before.

Insist on Formica. It won’t warp. Binding posts won’t loosen up because the material cold flows.
The insulating quality is certain and uniform — and the finish the best there is.

Dealers who wish to give real service to their customers are urging the use of Formica base panels
in these sets. T

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue, Cincinnati, Ohio

Sales Offices

50 Church St., New York, N. Y. 1210 Arch St., Phﬂad;}})hia, Pa. 516 Caxton Bldg., Cleveland, Ohio
422 First Ave., Pittsburgh, Pa. 1026 Second Ave., S. Minneapolis, Minn. 9 S. Clinton St., Chicago, Ill.

1142 Granite Bldg., Rochester, N. Y. 585 Mission St., San Francisco, California 708 Title Bldg., Baltimore, Md.
419 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans, La. 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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are an operator and try to work a Dritish
land station, you will soon discover that thev
= ] have very poor receiving sets. \Vhen con-

ing out of the English Channel I can work
t . WCC, Chatham, Mass., easier than I can
!

e work GKU at Devizes, England.

F S . ‘Incidentally, we might inform Mr. Bayes
i} < =, Y )| that American ships do many times as much
B e BLG U S et Ok relaying for British and eother Furopean
ships as they do for us. I have seen the
latest marine radio installation put out by
the English Marconi Company and, my dear
Mr. Bayes, if you can look at that set and
the worlk it does and say that British appa-
ratus is comparable to American apparatus,
I will purchase a good radio receiver out
0; my own funds and make you a present
of it.

The programs broadcast from 21.O are
not equal to the fine programs arranged hy
KDKA, WJZ, WGY and other high-class
Amencan stations. If the carrier wave of
2LO were properly modulated, it might be
heard much farther. Furthermore the ap-
paratus on sale in British stores does not
compare with American standards. Take a
look at the so-called high-class Brown phone:
they cost as much as a pair of standard
American make. Of course vou can pay 66
shillings and get a better pair but then vou
haven't as good a phone as an American,
which costs less money.

Again, Mr. Bayes, you mention the price
of British tubes as being $2. Mayv I inform
you that the Ediswan Valve Type A.R. .06
sells for 30 shillings retail which is $6.60
American money. Other tubes sell for 21
shillings, about $4.62. The D.F.A. valve
sells for 30 and 35 shillings, or $6.60 to
$7.70. A glance through a British maga-
zine shons that all radio apparatus is just
as high in price as American, and is inferior
in quality.

Better guess again, Mr. Bayes. There are
some Americans who go to LEngland everv
year and we know what you have over there
far better than you know what we have over
here. America leads the world in radio de-
velopment today and you can learn much
by studying American methods.

Freop M. Howe,
Radio Opr. S.S. Emidio,

t i
i ._.%___
' £

Ballantine

and Bakelite

Molded Bakelite insulation forms a large
part of the Ballantine Variotransformer
produced by the Radio Frequency Labor-
atories, Inc. This instrument has been nota-
bly successful in insuring improved recep-
tion and preventing outside interference.
During a trial test it was subjected to a heat
of 120 degrees F.for 24 hours, followed by an
ice bath. Even under these extreme con-
ditions, it functioned smoothly and with-
out loss of efficiency.

It is because of this stability under severe
service conditions that Bakelite is accepted
as standard insulation for radio apparatus.

Send for our Radio Map

The Bakelite Radio Map lists the call letters, wave KDTJ Arc Transmitter.
length and location of every broadcasting station in BAKELITE " S Pedre, Calits
the world. Enclose 10 cents to cover the cost and we Cond ite
i d thi Address Map Department URGCRE
PR o R ; RepmanoL ANOTHER LETTER FROM
Send for our Booklet B. ;_"r:d:h:h::';:"‘;;‘: BRITISH 5XZ
FhsnolResproou Editor, Ravlo NEws:
BAKELITE CORPORATION patents owned by I am sorry to trouble you again, but shall
247 Park Avenue, New York, N. Y. g:;;g;;;;%ﬁ be glad if you will treat this as a post

script to my previous letter.

I forgot to mention that grave doubts
have been cast here as to whether the British
TH E MATERIAL OF A THOUSAND USES Government can enforce the payment of
any license fee or tax on radio receivers,
since the wording of the Wireless Teleg-
raphy Act makes it quite clear that the
Government has control over radio stations

FORD Ru Ns transmitting signals only. I thinlk it §peaks

well for our system that under the circum-

ﬁ 57 MILES ON stances 99 per cent. of the listening public
4 " is willing to pay fees and submit to Gov-

GAL- Of GAS ernment control.

An automobile runs 57 miles on a gallon On the general matters of which I cont-

! L s A lained in my letter published in the June
soline by using an automatic device p : /
Ofgd by £ She 22 issue of Rapio Nrws, I beg to tender my

Chicago Office: 636 West 22d Street

(

RADIO TUBES
REPAIRED

rl;el:re $2.50 guar:r:iccd.

ALL TYPES.
Mail in Yyour burnt-out or broken tubes. Satis-

faction guaranteed. Prompt service on mail orders. which was instalied in less than five D 3
minutes. The inventor, Mr. john A. thanks on behalf of myself z‘i‘nd all Brmsl}

OHIO RADIO SALES Stransky, 25-1st St., Pukwana, S. Dak. readers for your article on “Broadcasting’
723 ROSE BLDG, (‘L‘E\'EL.\..\'}). OHIO. WAnts agé;ltsand is;,villing to send sam. by Dr. Fleming. The article on “Will
Dodlore:_Dete L ot peopuslilon. | ples at his own risk. Write him today. Future Broadcast Stations Be Buried ?” was

i rather humorous in parts. though, and I am

RAD u @ sure Dr. Rogers will he the first to desire

to disassociate himself from the extravagant

Perpetual Radio Fuse $2.50

$100.00 reward if you can blow yomr tibes with this = claims made by Mr. Winters. Dr. Rogers
protector in your eireuit according to our instruetions. | | FOUR-PHONE PLUG did Lo 1 1 i 1 &
QUI’FRNI"LTR ADYNE Transformers, complete Q?’G‘HC Sor L 1id not originate the underground antenna.
el BIESDEA T by pgrwra end wodmd oE b= ¥ a Hana 19 g e e 3 43 d
ULTRA SYNCHRODYNE Cails, sel of thice. ... 5700 I STANDARD JACKS nor is anything recorded in the article in
Including blue print. With condensers....... §17.00 question of an C]’)OCh mal\mn- nature. Such

antennae were fully m\'eshgated by a Ger-
man (Kiebitz) and found to have excellent
| directional properties and consequently were

tory provasitlan
THE STANLEY RADIO COMPANY, Manufacturers. Jhe BARKELEW ELEC. MFG. CO.
MIDDLETOVWN, OH/O. CAT. NO.G/G

2947 Lorain Avenue Cleveland, Chio

DEALERS and JOBRERS we have an attractive terri- ‘ CONNECTS I SERIES ONE TO FOUR HEAD SETS
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This noiseles bulbless

U.S. Patent
1,495,562

battery charger

Entering the field late last year, the
Balkite Battery Charger is today nation-
ally known and universally accepted
as the most efficient and trouble-free
method of charging radio batteries. Its
remarkable popularity has come from
the word-of-mouth advertising which
it has been given by its owners.

This charger is entirely noiseless. It
has no bulbs or contact points. It has
nothing to adjust, break, replace or get
out of order. It cannot deteriorate
through use or disuse. It deliversataper
charge. It cannot discharge, short cir-
cuit, or damage the battery by over-

has gained untversal acceptance in less than a season

charging. It needs no attention other
than an occasional filling with distilled
water. It is unaffected by temperature
or fluctuations in line current. It is
simple, efficient, cannot fail to operate
if properly connected, and is practically
indestructible except through abuse.

Because it is noiseless this charger can
be used if necessary while the set is in use
without affecting the operation of the set or
disturbing sounds. Designed primarily for
charging radio “A” batteries, it may also be
used, without added attachments to charge
“B” batteries. It operates from 110-120 AC,
50-60 cycle current at a 3 ampere charging
rate. Sold by radio dealers everywhere.

Manufactured by FAN STEEL PRODUCTS CO,, Inc., North Chicago, Il

DEALERS: Order through your jobber. JOBB ERS: Write to our factory
representatives in your territory. Where we have no representatives, write to us

Factory Representatives

J. P. Rainbault, 50 Church Street, New York City

The Ekko Company, 111 West Monroe Street, Chicago
Wood & Lane, 915 Olive Street, St. Louis

Chas. F. Saenger & Co., 919 Huron Road, Cleveland
Detroit Electric Co., 113 East Jefferson Street, Detroit

Thos. S. Hoy, 719 McKnight Building, Minneapolis

Carl A. Stone Co., 538 San Fernando Bldg., Los Angeles
A.S. Lindstrom, 111 Montgomery Avenue, San Francisco
Bucndept, Ltd., 172 King Street, W., Toronto
Sparling-Markle, Ltd., 276 Smith Street, Winnipeg

Balkite Battery

Price S I

so Charger

West of the Rockies 20+ In Canada 327%

TESTED AND LISTED AS STANDARD BY UNDERWRITERS’ LABORATORIES
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Ask vour dealer for Spauld-
ing Bakelite-Duresto. Insist
on it and be assured of
Spaulding qualities—the fun-
damentals of good construc-
tion and best results.

—and furthermore, vou can depend upon
Spaulding Bakelite-Duresto panels as combining
in one material these vital qualities—drills with-
out chipping; cuts clean, leaves no ragged edges;
engraves easily; retains its natural mirror gloss
finish and color; will not sag or warp under
weight of mounted instruments; possesses high

dielectric properties.

Write for descriptive circular.,

Spaulding Fibre Company, Inc.

SALES OFFICES—\WAREHOUSES
New York City

rills
asier

Dept. 5

Tonawanda, N. Y.

Chicago Philadelphia Boston

ADJUSTABLE
LOUD SPEAKER
UNITS

$5g

COMPLETE
WITH
5 FOOT
CORD

ACKERMAN BROTHERS COMPANY, Inc.
301 West 4th Street, Dept. RN-9 New York

For Round or Hex Nuts
It’s great fun to build a radio set
with Stevens Spintite Wrenches.
They spin up the tough little
1 nuts in a jiffy—tight as if

soldered.

Set of 3 Round Spintites $1
Set of 3 Hex Spintites $1
Write for Radie Tools
Baaoklet No. 24

i ¥
Taolsmiths since 1899 e, ll .;—;‘ =
375 Broadway New Yorw

STEVENS & CO. J

“WE BUY FOR CASH ! Entire Stocks

of standard radio merchandise. Write or wire
what you have,
CHICAGO RADIO BARGAIN HOUSE
504 So. State St. Chicago
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not suitable tor broadcast work, unless for
the nurpose of feeding relay stations. (See
the Jalrb. d. Draltiose Teleyraphie, p. 349,
1912, and the Electrician, Y xviii, p. 868,
1912.) Dr. Rogers has, no doubt, discovered
that a straight conductor one-half wave-
length long is the most favorable theoretical
dimension, allowance being made for the
near proximity of the earth shortening the
wave-length to about seven-eighths. In prac-
tice it is necessary to cut the conductor at
its mid-point and insert inductance coils
which can be coupled to suitable oscillatory
systems. The system then oscillates in twa
half waves, there bemng potential loops at
the outer ends of the huried conductor ani
nodes at the outer ends of the inductances.
It is sometimes useful to eartlh the ends of
the conductor through condensers.

As to receiving antennae, buried or
almost buried wires have been fully investi-
gated by Tavlor and Crossley. (See Inst.
Rad. Eng. Proc. viii, p. 171, 1920.) Long
before that, such anteunae (consisting of
two wires laid out in the traverse bottom
of a trench) were used in the ultra short
wave trench receivers in the British Army
on the western front. It was found that
the horizontal line of the wires must pass
through . the transmitting station for bhest
results.

As to the article in the May issue of
Rapto NEws, on “Radio Beacouns,” by Dun-
more, I think vou should have mentione:
that the system of using two crossed loops
and signaling “A” on one and “N” on the
other was due to Scheller and not the Bu-
reau of Standards. Keibitz also worked this
up. See his articles in the Jahrb. d. Drat.
Tele., xv, p. 299, 1920, recording his experi-
ments since 1916.

Honor, sir. to whom honor is due, in sci-
ence anyway.

There seems to be a lack of quantitative
data on huried antennae in available public
press. If Dr. Rogers has released some
data, and has managed to eliminate fading,
he has done something worthy. Long, buried
aerials should help to solve the trans-Atlan-
tic relaying problems, as such aerials should
not take up much room and consequently the
capital expenditure by large cities for trans-
mitting stations and receivers would be con-
siderably diminished.

Thank you for the excellent articles on
ultra-short wave work. They were greatly
appreciated.

A. F. Baves. 5XZ,
45 Lavender Gardens.
London, England, S.W.

AN ARC IS AN ARC

Editor, Rapio NEwS:

Re the arc work commented upon by G.
L. “WXE,” Brooklyn, pertaining to perform-
ance of KDHW and WBN, would like to
inform him of the following:

The writer is fully aware of the excellent
work done week after week by WBN and
other arcs on the coast to coast run; how-
ever, I believe the work accomplished by
KDXE, the S.S. Jacob Luckenback, ex-
celled that of any,—power and conditions
considered.

Marsh, Thornton and another man, as well
as the writer, helped in the installation of a
2-K.W. arc on KDXE, as the ‘“test” set of
a possibly large contract with the Lucken-
bach company some time ago.

Mr. N. R. Kuhn, then branch manager of
the Ship Owners’ Rad’o Service. assigned the
writer as operator abeard KDXE and in-
formed him that if he did not make good
on this “test” installation, to seek out the
darkest corner of the hemisphere and there
hide his head permanently.

During the trip from San Francisco to
Aobile, and New Orleans. constant commu-
nication was maintained between KDXE anid
KFS (on 2 K.W.) and chopper transmission
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A 16-year-old pledge

More than a million and a half Brandes Head-
sets and Table-Talkers are today doing valiant
service! With each sale this time-tried guarantee
assumes new strength and meaning. It is an old
pledge that bespeaks the unlimited confidence of
the manufacturer in his products—a confidence
based on the continued acceptance of Brandes
products by an alert public.

N

=

Matched Tone
£1111 Canada

eadset

| The name
e bl Talker
=~} 29\ fo hnow inRadio Radio

© C.Brandes Inc.1914 M
——————————

Superior
Matched Tone
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FROST-RADIO
TUBE CONTROL UNIT
No. 610 - $1.75

FROST-RADIO

MOULDED BAKELITE
APPARATUS
N\
No. 607—~Tube Control
Unit, 6 ohm vernier rheo-

stat, 400 ohm Potentio-
meter _.................$L.75
No. 610—Tube Control
Unit, 35 ohm vernier
Rheostat, 400 ohm Poten-

well as its appearance.

For beauty of design, perfection of finish, fine workman.
ship and sound construction according to approved radio
manufacturing standards, you will have to go a long way
to find apparatus that excels this genuine moulded
BAKELITE §ROST-RADIO Tube Control Unit—a piece of
apparatus that will improve the operation of your set as

tiometer ... $1.75
No. 650—6 ohm plain
Rheostat__._.....___$1.10
No. 651—6 ohm vernier
Rheostat........_...._$1.25
No. 652—35 ohm plain
Rheostat..........._._$1.10
No. 653—35 ohm vernier
Rheostat..._.....__._... $1.25
No. 654—0-400 ohm Po-
tentiometer ... $1.25
No. 655—0-200 ohm Po-
tentjometer......_..... $1.25
No.656—25 ohm plain
Rheostat ... $1.10

No. 657—25 ohm vernier
Rheostat...............$1.25
FROST-RADIO also includes
moulded Bakelite Fones,
Single and Gang Sockets,
Adapters, etc.

nearest FROST-RADIO dealer.

The Quality Is Superb —

the Price Is a Revelation

OU will have an entirely new idea of the satisfaction of receiving set assembly

and operation when you install FROST-RADIO genuine BAKELITE parts such

as the Tube Control Unit illustrated. The single-hole mounting means but one
hole in the panel. Their moulded Bakelite frames and knobs are the finest ever put
into such apparatus. And precision manufacture gives smooth-working operation
with minimum effort and disturbance of delicate tuning adjustments. The prices of
FROST-RADIO Apparatus are even less than those asked
for inferior products. All these items have triple nickel
plated, hand buffed metal parts, finest quality resistance
wire and superb polished finish Bakelite base and knobs.

Many thousands of good dealers in every part of the
United States and Canada cerry FROST-RADIO in stock,
from which you may select your requirements. If your
dealer is not among these, send us his name and we
will mail you forty-page catalog and name of your

HERBERT H. FROST .

154 WEST LAKE STREET, CHICAGO, ILLINOIS. -

New York * Cleveland + KansasCity *+ Los Angeles

A post card from you will
bring this 40-page catalog.
Address Dept. 15F502.

_ —|

TR
E

ATALOG &&

Double “A’’ Super-
Heterodyne

ACME parts KIT only $69.13
Panel engraved and drilled. Everything
needed including Blueprints and instruc-
tions to build 7 tube set. Ready to
hookup. DEALERS — SEND FOR
Catalog and Discounts.

A Emcm MraoCo.

WHOLESALE DISTRIBUTORS

I GWesTI4tiST. Kansas City,Mo.

ON ONE TUBE

Broadeasting from Atlantic Coast, Mexico, Hawaii,
Canada and Cuba heard in California by users of
CROSS COUNTRY CIRCUIT. Range due to simplicity
of set and only one tuning control. FKasily and cheaply

built by any novice. Dry cell tubes may be
used.  All instructions, blueprint panel layout, as-
sembly photo, etc. Postpaid, 25c, Stamps accepted.

VESCO RADIO COMPANY, Bx, RN-117, Oakland, Cal.

I MAKE THE BEST CHOCOLATE BARS

Mints and Chewing Gum. Be my agent. Everybody
will buy from you. Write today.. Free Samples.

MILTON GORDON, 133 fackson St., Cincinnati, ohio

RED-HEAD PHONES ;<2ndgraisea
3000 Ohm 36.50] Complete with Cord and Headband.
2000 Ohm $5.00.] At your dealer’s, or sent direct.

THE NEWMAN-STERN CO., Cleveland, Ohio
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of approximately 1,700 miles was accom-
plished with ease.

Results were obtained despite the vagaries
of the ship’s generators which were in a.
deplorable  condition,—wavering up and
down the voltage scale from practically
nothing to 105 volts.

It was necessary for the operators to not
only work the transmitter, but examine, ad-
Just and test the ship's generators.

At the same time, NBD was worked
steadily from the east side of “the canal” up
to the voyage terminus at Gulf ports.

KFS was also worked in the Mississippi
River.

For a 2-K.W. arc. this is good work.
What a “five” could do under like circum-
stances is a problem.

In these cases, the credit for long dis-
tance work can be traced directly to the
excellence of the apparatus.

There is only one correct manner in which
to operate an arc—that is the right one.

Jack BroxT,
2179 E. 35th Street,
Cleveland. Ohio.

KANSAS CITY, MO., AMATEURS
PLEASE READ

Editor, Ravro NEws:

I am 21 years old and have spent the
last six years flat on my back. I have very
few personal friends and I spend most of
my time listening in on the radio. That
way I have passed many hours that other-
wise would have heen long and tiresome.

I want to put in a low power transmitter,
but I don’t know much about them. The
purpose of this letter is to {ry and find some
ohliging Ham who will give me some inside
“dope” on transmitters. : .

Nearly every afternoon I hear a fellow
who signs with 9ADR. 1 enjoy listening to
him talk to his amateur friends. hut I would
like it better if I could cut in and say a few
words for myself once in a while. There-
fore, this letter asking for some information.

Max J. Corviv,
208 N. Jackson,
Kansas City, Mo.

{ Want to Know
(Continued from page 345)

Small boats, if equipped with direction finders,
may easily locate their mother ship. Transmitting
stations unlawfully operating may be located.
Q. 3. What is meant by “beam transmission”?
A. 3, This is the new term given to radin
transmission where the maximum amount of
energy is focused in one direction.

COMPASS STATION LOOP AERIAL
. (2017 Mr, John T. Banks. Wilmore, Ky,
wants to know:

0. 1. Please give design data for a direction
finding loop of a size that will tune to the radio
heacon wave-length of 1,000 meters; this loop to
be similar to the ones used on ship board.

Cross two light pieces of wood seven
feet long, at an angle of 90 degrees. Fasten
seven-inch wooden or bakelite spreaders on the
four ends. This frame is wound with 12 turns
of No. 20 insulated copper wire spaced one-half
inch. This will form a square of approximately
five feet on each side. A condenser having a
maximum capacity of at least .0007 mfd. will be re.
quired in shunt with this loop.

Q. 2. Where can this loop be tapped for re-
ception of broadcast stations?

A. 2. A tap is taken at the sixth or seventh
turn.

Q. 3. Is a loop aerial always directional?

3. No.

WAVE FRONT DISTORTION

(2018) Mr. Clyde M. Louny, Buhl, Idaho,
asks:

Q. 1. Does the metal of a ship have any effect
on radio waves, when using a loop aerial?

A. 1. The ship’s mass may often introduce a
distortion error of as much as 20 per cent.

0. When would a distortion effect be most
noticeahle? .

A. 2. When the sending station is on a line
45 degrees from the ship’s center line, G
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Still Better

New Crosley Radio Receivers

HAT Crosley Radio Receivers have given com-
Tpletc satisfaction in the past is evidenced by the

fact that, during the last twelve months, The
Crosley Radio Corporation produced more receiving
sets than any manufacturer in the world. That the
new line of Crosley instruments, illustrated herewith,
will give even better service is assured by the ex-
haustive tests to which each model has been subjected
both in our laboratories and in actual use under all
weather conditions.

Each Crosley Model is designed to give the utmost
efficiency at the lowest cost.

L Before you purchase a radio receiver listen in on a

Crosley. Compare its performance with any other
instrument on the market. We know then that you
will choose a Crosley.

See the Crosley line at your dealers.

Crosley Trirdyn 3R3, $65.00
And Below Crosley
Trirdyn Special, $75.00

CROSLEY 50—A new one tube Armstrong Regenerative CROSLEY 51-P—This is our new portable set. Tt is the

Recﬁver. We believe this to be the most eﬂicient‘one tube Crosley Model 51 two tube receiver mounted in a leatherette
receiver ever put on the market....... T e Price $14.50 covered carrying case, battery space and space for head
Croslev 50-A, two tube amplifier may be added at $18.00 phones all self-contained.. .. .......ccvereensces Price $25.00

CROSLEY 51—Two tube regenerative receiver, the biggest CROSLEY TRIRDYN 3R3-—This three tube receiver give
selliug radio receiver in the world. Gives loud speaker volume the efficiency and volume of five tubes. We believe it is the
on local stations at all times and on distant stations under most efficient receiver on the market at any price for bringing
average conditionS.. .. .....iuiieni i an e Price $18.50 in long distance stations. ......ccovvenvieenrnen- Price $65.00

- i 5 Pl . 14, =
Crosley 51-2l, one tube amplifier may be added at $13.00  cpogypy TRIRDYN 3R3 SPECIAL—The same as the
CROSLEY 52—A new three tube Armstrong Regenerative Trirdyn 3R3 except cabinet is larger to contain “A" and
Receiver. Provides loud speaker volume on distant stations “B” dry cell batteries and accessories. A beautiful set to
under practically all conditions.......ccovnnernn Price $30.00 match the highest grade of furniture............ Price $75.00

THE CROSLEY RADIO CORPORATION

Powell Crosley, Jr., President
922 ALFRED STREET, CINCINNATI, OHIO

—ERBSLEY-

All Croslex Regeneratice Receivers licensed ‘- The Croslev Radio Corporation owus and oper
under Armstrong U. S. Patent, 1,113,149 Bet.tel' COSt LeSS ates Broadcasting station WLIV
Radio Products
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The Best Four Tube Set
On the Market Today

All the genius of the Radio Engineer has been combined
with the art of the cabinet builder to make this Michigan 4

tube set “supreme.”

Built-in Loud Speaker, with adjustable unit, so that all

ranges of tone are received in faithful reproductlon

Four

tubes for distance and volume—working equally as well with

dry cell or 6 volt standard tubes.

Inlaid cabinet, with drop hinged front, of beautifully
grained mahogany, is the finest the cabinet manufacturers
have ever produced. Go to your dealer; let him show you

this wonder set.

We will be glad to send you illustrated

descriptive folder of our complete line if you will write us.

MEE@@R@@?EV;

Grand Rapids, Michigan

33 Ottawa Street,

‘tain how to run his ship.

GENUINE LAVITE RESISTANCES

The ONLY perfect, distortionless resistances
for resistance enunled amnllﬂnt on.

e
50.000x sl 50
100,0000 EACH _HCEPGiAL SIZES TO ORDER

Mail Orders Filled. Dealers Communicate.

EASTERN COIL CORPORATION
22 Warren St.. Dept. R.N. New Yérk. N. Y.

THE FAMOUS

BEL-CANTO

Loud Speaker PRICE sio
Direet from Factory to you,
Delivered free C.0.D. to your door.

BEL-CANTO MFG. CO.
General Office & Factory, Dept.RN
417-419-42!1 E. 34th St., N.Y.City

usic
[@sler
PROViN;% ] ﬁ{ODUCT S

Music MasTer Conponnmu
10th & Cherrv Sts.. Philadelnhia

5
RADIO DEALERS
buy Erom

HUDSON-ROS'S

123 W. Madison St. Chicago

Send for dealers discount.

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues. each of which can be

inserted or removed at will,

Price 65¢. Experimenter Pub. Co., Inc.. Book Dept., §3 Park Place, N, Y.

d
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Q. 3. When is distortion least noticeable?
A. 3. Wave distortion is zero with the wave
front traveling lengthwise of the ship.

COMPASS LOOP ACCURACY

(2019) Mr. Henry Smith, N. Plainfield, N. J.,
requests:
(). 1. What is the most accurate way for

taking compass loop bearings?

A. 1. With weak signals, a bearing is taken
in the line indicated by the loop when set for
maximum signal strength. When taking the
bearing of a station of greater power, greatest
accuracy is had when the adjustment is made
for minimum signal strength.

Q. 2. Please describe a loop having a direc-
tion finding accuracy of two or three degrees.

A. 2. The loop described in answer to ques-
tion No. 2017, above, has this efficiency, when
using the minimum signal strength method just
described.

Q. 3: What is the approximate range of a
standard loop receiver using one tube without
regeneration?

A. 3. The rated range is 50 miles.

WAVE-LENGTH FREQUENCIES

(2020) Mr. C. P. McCornell, Los :Angeles,
Calif, writes:
Q. 1. Should the ship’s antenna be grounded

when taking compass bearings?

A, It is very- important that the asrial be
grounded, for accurate results.

)."2. What does D/F mean? .

A. 2] This is the symbol for direction find-
ing (radio compass) stations, or bearings.

Q Please give the irequencies of the fol-

lowing wave-lengths: 100, 200, 360, 400 uand
600 meters.

A. 3. These frequenues are 3.000 knlocycles
(abbreviated KC.); 1,500 KC. 833.3 KC.;

KC., and 500 KC. respectnve]y

[LRRTaNY

Upholding Your Profes-
sion
(Continucd from page 342)

AT Ty
O

The writer once
tried it and lost the best ship he ever had!
It was a well deserved lesson.

If on a passenger ship, the problems are
greater. Ordinarily, the operator is per-
mitted but little social intercourse with the
passengers. Should he he assigned to a ves-
sel where a few social privileges are ex-
tended, the best policy is not to abuse them.
As a representafive of the steamship and
radio companies, the operator’s demeanor to
the passengers must be courteous and re-
spectful at all times.

One more point, do not become friendly
with deck hands, oilers, etc. There are
splendid fellows among them. of course,
and ashore and off duty there is no objec-
tion to such association, but aboard ship
such relations must be suppressed as a pre-
cautionary measure against the wrong sort
of public opinion. This is particularly true
on a passenger vessel.

The operator should accept no menial
tasks and should at all times conduct him-
self as a gentleman. The dignity of the
professinn can be recalled and upheld only
by the conduct of the men in it.

A LONG WAVE RECEIVER FOR

THE SEA-GOING OPERATOR
By W. C. ELLSWORTH

On the more distant runs, in order to

copy PX, the sea-going operator is required
to use some form of long wave receiver
other than the ship’s regular equipment. It
is quite essential that this receiver should
have a wave-length range from 6.000 up to
24,000 meters.
- A great number of operators on vessels
equipped with the type SE-143 receiver and
the SE-1071 audion control, reach these
higher waves by loading the primary. sec-
ondary and tickler circuits. This method re-
quires the use of three inductance coils. coil
holder, and in some cases, auxiliary variable
condensers, Shifting from the use of the
regular set to this arrangement generally
requires several changes of connections an‘
a number of adjustments.

www americanradiohistorvcom ===
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Sustained power

\ x THERE table or cabinet space is limited, use this new vertical 43-volt
Eveready "B Battery No. 7772. It has the same long life, the same

steady high power as the horizontal Eveready 45-volt B Battery, but be-
cause it stands upright it takes less than half the table space.

Tables and most battery cabinets have more headroom than floor space.
This battery is built in recognition of that fact. It fits the Radiola Super-
Heterodyne cabinet perfectly.

Many multi-tube receiving sets use a “hard™ detector tube whichdoesnot re-
quire fine adjustment of "B voltage, so the new Eveready Vertical 45-volt “B™
Las but three plainly marked terminals, negative, plus 222 and plus 45 volts.

Standing upright to save space, made of large, powerful cells to last
longer, here is the battery you've been looking for.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Inc., New York—S8an Francisco
Headquarters for Radio Battery Information

Caunadian National Carbon Co., Limited, Toronto, Ontario

If vou have any battery problem, write G. C. Furness, Manager, Radio Division,
National Carbon Co., In¢., 122 Thompson Ave., Long lsland City, N. Y5

eVEREADY
Radio Batteries

~they last longer
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**THE AIR

1S FULL OF THINGS
. YOU
SHOULDN'T MISS**
Q)
©

Eveready “'B"* Battery No. 772
for detector and amplifier. Con-
nections at 223 and 45 voits.
Three Fahnestock Clips. Ap-
-ovimate over-all dimensions, o
814 in. ¥ 314 in. x 734 in.

Eveready 6-volt
Storage A"
Battery

!

*
=

No. 767
**B" Battery, 45 volts
Variable taps
Fahnestock Clips

No. 766
Eveready "B”
22 34 volts
Six Fahnestock
Spring Clip
Connectors

No. 764 No. 7111
No. 771 The Space Eveready Radio "A™
Eveready “C™ Saver Dry Cell
Pattery. Clarifies Vertical Specially manufactured
rone and prolongs 22 14-volt for use with dry
"B Battery life “B" Butzery cell tubes
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after you have experimented
with Dry Cells—hook on

SUPER-DUTHO
. §cchax abic Storage
‘B’ BATTERIES

Duthoid  $1.80 | and note the difference. Possibly what you think

Chemi 3 2
- ical charges up to go is static comes from your df}’ cells.
Rectifier  volts at one time

! :.lllllullm:I|=III'—HIIII ’uiuum'qm'

u’ul" =2 5
gy

3500 M. A

24-Volt ... $9
45-Volt ... $17
90-Volt... $32

BSUPe}" DUth}:’_ 8 B; Write for booklet on Storage *B” Batteries B Supgr- D“th"}:B” q
attéries are shippe atteries are shippe

dry. Solutionisin DURKEE-THOMAS Products Co. anywhere—prepaid —
separate container. 1228 Folsom Street, San Francisco check must be included

(707) Dealers—Write for special proposition

PNTANGANGANGIN
-w@EPIRA] D
*RopUCT

Replace all others with

“RECEPTRAD”

With RECEPTRAD
Replacement Parts, Su-
per-Heterodyne is at its
best. The efficiency and
perfect construction of
RECEPTRAD Parts Receptrad
combine to produce a Parts

Super-Heterodyne set for the Super-Heterodyne—a complete package
e : Y I Oscillo-Coupler, Type SW-2i
that is unsurpassed. i Tuned Filter Coupler, Type H-34
3 RF-1716 Transformers—Ranoge 5 to 25 M. meters
Audio Transformer, Type

|
Super-Heterodyne | Audio Transformer, Type ATX
Blue Print show- 2 |MF By-Pass Condensers, Type G-(000

adicomletehiook= PRICE $53.50
1.1'_nuboef st":;g,f-amous Grieff 8- | .oyt Greifi’s Super-Heterodyne Manual, $(.50
’ Write for complete literature and prices on individual items

RADIO RECEPTOR (0.

59 Bank Street New York City || % "1 T2 |l

wave reception,

dy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
g::rfeggg r}e,molved at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y.
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| The circuit commonly known as the “Gib-
| bons hook-up” is quite efficient for long
wave reception and more than a few opera-
tors claim it is the circuit for long wave
work, Fig. I shows this circuit. while Fig.

Ll

g

Y enccon

= g1

7T i .
; I

— . 3 45y
= Fig. 1 222

The circuit diagram of the long wave re-
\ ceiver employing a single honeycomb coil,

2 shows the connections by which it can
be effected using the SE-1071 audion con-
trol, honeycomb coil, and one .00l mid.
variable condenser.

To change from the regular set to long
waves, disconnect Tickler, RA, and RE con-
| nectors. Connect the antenna lead to both
the tickler binding posts and to one ter-
minal of the honeycomb coil. The other
terminal of the coil is connected to the
fixed plates binding post of the variable
condenser and to the RA binding post. Con-
nect the ground lead to the movable plates
binding post of the variable condenser and
to the RE binding post.

! gt:TI[KLFE
*i‘l/ﬂffl.
TEL
[ 2 A
[ R €
o
1o
= + = +- 4]
2 22 39 ¢
Citl 1)l
- =40 i

: 125V, 6en
F19. 2
Manner in which the honeycomb coil, variable

condenser and batteries are connected up to a
standard “SE” audion control panel.

Varying both grid condenser and bridging
condenser switches on the audion control
aids tuning. Bridging condenser switch
must be used on “Max™ for the very long
waves. With a honevecomb coil of 1.000
turns, stations such as NBA, NPL, GBL,
GKB, POZ and OUI can be tuned in. but
to hear the longer waves of NSS, LY. ICC,

MUU, GBL and POZ. a 1,500 turn coil
must be used. This scheme of connection
gives very good results, tunes quite sharply.
and, for consistent, practical, all-around re-
ception, works fully as well as the three-
circuit hook-up.

RADIO FOG SIGNAL STATIONS
TO TRANSMIT WITH TUBES

Eventually a system of 47 radio fog signal
stations, each with a tube transmitter, will
be operated by the U. S. Lighthouse Service.
There are now 10 spark stations, and one
new tube set, which was installed recently
on the Ambrose Channel Lightship. off New
York.
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How is this for a record!

Illinois fan gets 210 stations
with the Murdock Neutrodyne

THIS Dwight, Illinois, fan says: “I got my
Murdock Neutrodyne in the latter part of Janu-
ary and have had 210 stations, 24 of them over
1000 miles distant. I have had Porto Rico, two
stations in Cuba, Mexico City, Portland Ore-

gon, and six stations in Canada: Regina, Cal-’

gary, Winnipeg, Montreal, Toronto and Ot-
tawa . . ..

A superb radio investment

WITH the Murdock Neutrodyne you have at
your command a great range. You receive
local and distant stations with.wonderful clear-
ness and volume — and without interference.
Easy to operate, selective, handsome in appear-

ance—the Murdock is one of the best receiver
values on the market:

“I have been able to get Havana when a
super-heterodyne could not pick it
up. I have also picked up about 50
amateurs, and got stations in low
wave-lengths that no one else here
seems to get. . . "

n, Leensed ok
5 u.,,,,m:‘:m:ﬁ“w‘,\ 3:
2

:NEUTHODYN
1 ) and Apng

5 ':'.\,m“wua. ,"" 8

e

Let your dealer demonstrate the
Murdock Neutrodyne for you. Ab-
solute satisfaction is guaranteed.

A
MURDOCK >
3 ] P

a1 g,
Olhee Palents Pending 778

WM. J. MURDOCK CO., 366 Washington Ave., Chelsea, Mass.

Brauckes: New York, Chicago, San Francisco

) . Send for this free booklet
s
MU RD 0 C [& WM. J. MURDOCK CO.,

[] [ ]
1
: 366 Washington Ave., Chelsea, Mass. [l
¥ Gentlemen: . :
L Please send me, without obligation. your Free
: Booklet describing the Murdock Neutrodyne Receiver.
- . . : I 6 6060000 060060060000 0060 0000000006 000460600 00000 : ’
®
1 1
Standard since 1904 D SHreet weeee it ;
i : (8137 660000000 00600006806006000000 State ... .. ..., 1
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(Reg. U, S. Pat. Office)

The Super-Heterodyne Gives
the Most Perfect
Reception

—Yet Is Easy to Build!

ITH our book “Super-Heterodyne

Construction” (One dollar) —a

Branston Kit No. R-99, and the
necessary standard radio parts listed in
the book, any radio amateur can easily
build one of these remarkable sets—and
he will have the most perfect type of re-
ceiving instrument possible at this
time, regardless of amount of money
invested.

The two most surprising things
about the Super-Heterodyne Receiv-
er are that it is easy to build and
surprisingly low in cost.

Read This Letter From a Man Who Has
Been in Radio for 16 Years

Add Miles and
Smiles with
Branston Stand-
ard Radio Parts

i BRANSTON KIT Nu B-94 |

e !L.IJI.

BRANSTON

Standard Radio Parts

“‘Recently built up a Super-Heter-
odyne circuft, using your standard
kit of parts and hook-up.

“First of all the construction is
very simple; anyone able to read
a diagram can build it and make
it work.

““Parts you supply will ‘tie in’
with any high-class material for
finishing the outfit—I mean rheo-
stats, condensers. ete.

is remarkable; it is easy to choose
between stations five or six meters
apart (in wave-length). even when
one iz a powerful ‘local’.

“The quality of recebtion is equal
to a crystal, because the circuit
operates without the scratching,
howling and whistling so familiar
in the ordinary radio.

**The volume s incredible to say
the least. Many stations are re-
ceived with loud speaker volume

““The performance of the set is a
revelation to anyone. inciuding
those who may own the most mod-
ern 4 or 5 tube set. The selectivity

on the detector — Think of it!
Finally, the efrcuit js simpler to
operate than the ordinary 3-tube
cireuit, especially for a beginner.”

And This One From An Amateur
in Reading, Pa.

“Expecting you are always glad
Licensed under DecForest to hear of the success or fallure
Pateuts. of your parts, we are taking the
" Il erty of writing You on Your

{)er Het. Parts.

Honeycomb Coils, 16 Sizes

Coil Mountings
all Styles
logzed most every worthwhile sta-
tion in U. 8., also 2-LO England
who weye very plain on a Loud
Speaker with 1 stage Audio. Mlost

'e put the set in operation and all midwest stations come in plenty
we are using 1 stages Radio and loud on_Loud Speaker just using
two Audio Frequency, and have datector.

Audio Frequency Transformers

Intermediate Radio Frequency
Transformers

Air Core Transformers

Radio Frequency Transformers

Lightning Arresters

Your dealer has Branston Kits

or can get them for you
Multiphone Jack Boxes

Series Parallel Switches CHAS- Ao BRANSTON, Inc.
P one Plugs 817 MAIN STREET BUFFALO, N. Y.

Head Sets, etc., etc. In Canada—Chas. A. Branston, Ltd., Terento
™ England—Chas. A. Branston, Ltd London

Are all WOOD all-the-way-down

The wonderful performance of ‘‘Madera'’ die-cast wood
is sending metal radio horns into the discard.

Madera Clearspeakers are not camouflaged wood with
metal throut and wood bell—but are all die-cast wood.
much denser than natural wood.

Our new models are finished in rich mahogany and
walnut effect, as well as in black or brown crystal tinish,
No. 804, here illustrated, 12 inches high. in crystal,
only $15.00.

AT HOME

YOU can earn $1 to $2 an hour in your spare

time writing show carde. No canvass-
ing or soliciting. Weinstruct you by our new
simple Directograph System, supply you with
work and pay you cash each week. Write
today for full particulars and free booklet.
WEST-ANGUS SHOW CARD SERVICE LIMITED

Authorized Capital $1,250,000.00
154 Colborne Building, Toronto, Can.

Send for cireulars.

AMERICAN ART MACHE COMPANY
343 West Austin Avenue Chicago, Illinois

e CLEARSPEAKERS EARN MON

Write for complete illustrated FREE Catalog of

PARAGON

Reg. U. S. Pat. Off.
RADIO PRODUCTS

ADAMS-MORGAN CO.

HUDSON-ROS'S

Wholesale radio only.

One of the first and still in the lead.
Write for discounts.

123 W. Madison St. Chicago

6 Alvin Place

Upper Montelair, N. 1.

www americanradiohistorv com
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Speaking before the National Academy
of Sciences, Commissioner of Lighthouses
G. R. Putnam reviewed the development of
the radio fog signals for the protection of
navigation, first established by the Light-
house Service three years ago with three
spark stations near New York. Recent tests
using 250-watt transmitting tubes, with a
view to providing a signal which could be
tuned more sharply to the proper wave, thus
lessening interference, and a more powerful
and economic signal, have proven successful.
It was also developed that there was practi-
cally no difference in the direction of radio
bearings taken from tube or spark trans-
mitted signals, but that far greater inter-
ference was caused by the latter.

A temporary sending station was estab-
lished on a lightship in lower New York
Bay, where both spark and tube transmitters
were installed, and arranged to send signals
alternately. The tests were made from the
lighthouse tender Twlip, which was straight
east from New York a distance of 115 nau-
tical miles. On board the Tulip, several
observers took frequent bearings en route
on both sets of signals with the ship’s radio
compass, and found no practical difference.
Out of 93 radio bearings taken March 13,
only seven readings showed an apparent
error of over 2 degrees, when compared
with the Tulip’s course, plotted from visual
observations and dead reckoning. Radio
signals transmitted in an earlier test were
received successfully by the Nantucket
Shoal Lightship, 202 miles distant from the
transimtter,

Tube radio fog signal experiments con-
ducted from Cape Henry, Va., developed the
fact that, although spark signals from that
station had previously been complained of,
the tube set was operated for four hours
daily for eight days, during which time a
shore radio compass station five miles dis=
tant reported no interference. Operators
of a local military station close by reported
that they did not know the radio fog signals
were being sent. Transmission of fog sig-
nals on 1,000 meters by tube sets were found
equally effective compared with spark sets,
and with one-third less power.

Preliminary tests made between stations
at Cape Henry and Wolf Trap, 30 miles dis-
tant in Chesapeake Bay, for nine days, to
study the so-called night effects on radio
bearings at sunrise and sunset, showed that
such disturbances do not seriously affect
radio bearings. They did demonstrate, how-
ever, that it was difficult to be accurate dur-
ing these hours, and shall serve as a warning
for greater care in taking bearings around
sunrise and sunset.

Out of 260 bearings taken on a single-coil
compass at Wolf Trap, only two showed a
deviation from the mean of 3 degrees, and
only three reached 2 degrees; these were
during static and when the receiving set
was not operating properly, it was said.

THE RADIO INSTALLATION
ABOARD THE LEVIATHAN

Aboard the steamship Lewviathan, largest
ship of the United States Lines, and largest
vessel afloat, when she recently sailed from
New York to European ports, was the most
modern and best equipp d radio station in
the world. New equipment installed aboard
the great liner gives her a radio outfit that
represents the last word in efficiency. A
staff of eight operators, headed by Chief
Radio Officer E. N. Pickerill, none of whom
have had less than 10 vears’ experience, and
two messengers, are included in the person-
nel necessary for the handling of the radio
service. It is the largest radio personnel
on any ocean liner.

From the time the Letiathan leaves her
pier until her return, duplex watches are
maintained at all times in the radio room to
insure the reception and transmission of
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The requirements of a perfect

reproducer are but three:
1. Tone-quality
2. Volume
3. Sensitivity

But for years engineers have failed to obtain
these three qualities in a single instrument.
Tone-quality? Exquisite tone-quality was
obtained, but without adequate volume.

Volume? “Loud”- speakers were blatant—
without tone-quality and usually insensitive.

Sensitivity? Sensitive reproducers chattered
hopelessly on loud-reproduction.

Acoustic engineers finally said it couldn’t

be dO ne.

— but Rola did it!

For here at last is a reproducer that has
all of these essential qualities. And it marks
a new era in Radio reproduction.

Here is a loud-speaker of such tonal perfection that
comparisons are astounding. Of such sensitivity that
any signal that can be amplified will be re roduced—
adding many miles to radio reception. And yet capable
of tremendous volume on power inputs — for it can-
not chatter!

There’s absolute prooflin a demonstration.
Hear it at your dealer’s,

Price complete with 14-inch horn and cord, ¢36°.°

eA Product of
THE ROLA COMPANY

£ =i

=k ;3

iy e a— %4 ?

ey o—= == ! SEATTLE,WASHINGTON - USA

Distributed nationally to the jobbing trade by
BAKER-SMITH COMPANY

ponential in taper and non-resonantat any ~ construction—an unparalleledachievement

.
{
i The ROLA RE*CREATOR horn is ex-  sitivity exceeds that obtained in bestheadset
=

I audible frequency. The reproducer mech- in loud-speaker design. The unit can be 1 . < o
anismrespondsoverafrequencyrangefrom purchased separate trom thehornand base, Call Bux[dmg ¢ San Francisco |
& xso-gooowhlchlsgreyerthnqthatachieved together with the necessary adapter for ith inth
by present broadcasting stations. Thesen- attachment to any phonograpl with offices in the -
principal cities = i ¥4 3
"""" ==
=
= ]
R — = ;;:i?’
== o, — =R — g S,

BAKER.SMITH COMPANY
L. C. Smith Building
Seattle, Washington

GBI

Gentlemen : Please send complete information regarding
the new Rola Re*Creator.

Name
Street
City_
My dealers name

www americanradiohistorv com
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“What a whale of a difference
#  justa few cents make!”

i

—all the difference
between just an ordinary cigarette
and—FATIMA, the most skillful
blend in cigarette history.

100 Ampere Hour “A” Batteries
for WD12and UV201 A Tubes

JUMBO
Instantly Recharged

without electrical equipment at home, or at Jumbo

Service Dealers WHILE YOU WAIT

'NEVER NEED REPAIRS
Every Recharging Completely Renews the Battery
30 Days Trial

Ask Your Dealer—or Write Directly to Us
for our 30 Day Trial Plan

We Offer an Attractive Proposition to Dealers
—and a Few Exclusive Territories to Distributors
Primary Manufacturing Corporation

85 to 87 Mercer Street New York
Phone: Canal 8852-8853
e E——

Radio News for September, 1924

traffic without delay. This was made pos-
sible by the installation of additional receiv-
ing equipment for tuning in stations on
long and short waves simultaneously, com-
bined with the ability to transmit and receive
messages on different wave-lengths at the
same time. - Five antennae are used, three
for transmission and two for reception.

The transmitting installation includes one
high powered tube transmitter, which is
used on wave-lengths of 1,800, 1,935, 2.100,
and 2,400 meters. With this transmitter.
communication may be established with
shore, regardless of the ship’s position on
the Atlantic. ~

In addition to the high powered tube
transmitter, a 1-K.W. duplex telephone and
telegraph transmitter, and one 2-K.W.
Navy standard spark set make transmission
on shorter waves possible, while the high
powered transmitter is being operated.

It can readily be seen that-every provision
was made for the safety of the passengers
when complete transmitting and receiving
apparatus was installed in two motor life-
boats, so that communication may he estab-
lished after they are launched. Two 4-K.W.
transmitters and two receiving  sets
equipped with two steps of amplification
~have made this possible,

The receiving equipment in the radio sta-
tion consists of the following:

One duplex telephone receiver.

One special rejector receiver, enabling the
operation of two telegraph transmitters and
receivers simultaneously on 600 to 8.000
meter wave-lengths.

One Navy type long-wave receiver 1.000
to 25,000 meters for listening in on high
powered Government stations.

One receiver 300 to 7,000 meters.

Automatic break-in systems for telegraph
receivers have been installed to make recep-
tion of signals possible as soon as the_oper-
ator releases the key.

Automatic remote control enables the op-
erator to start generators for transmission
with the least possible effort.

Loud speaking apparatus can be placed on
the stage and various parts of the vessel
connected direct with the radio room for
the reception of radio broadcast programs.

Auxiliary storage batteries have been in-
stalled so that communication may be estab-
lished in case power supply from the engine
room has been cut off.

MOTOR DRIVEN LIFE BOATS OF
THE COLUMBUS WILL ACT AS
RADIO-EQUIPPED TUGS

A feature of the equipment of the new
North German Lloyd steamer Coliumbus. the
largest and fastest vessel in the German
Merchant Marine, is a new type of motor
propelled life boat.

These boats, six in number, are com-
pletely equipped with antenna, sending and
receiving instruments. Current is supplied
by a miniature generator operated by the
boat’s motor.

Upon the instant of launching, these rad’o
stations are ready for service. The range
is from 330 to 660 yards. )

A great stride in life boat efficiency is
here represented. A serious handicap. here-
tofore encountered by life boats becoming
separated after leaving the ship, has been
overcome.

The motor life hoats of the Columbus.

besides accommodating 40 persons, are
equipped with motors powerful enough to
tow a long line of other life craft. Thus,
navigating at all times in constant radio
communication with other tows leaving the
vessel, until land or a ship is reached.
. The six motor boats are fully equipped
with water, provisions, lights, signals, com-
passes and other navigating necessities for
safety and comfort.
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OTHING about a radio set is so ab-
solutely essential to satistactory
receiving as good batteries. Sustained
voltage, slow, even discharge, ample
capacity, utmost quiet, long life—these
are important. Don’t be satisfied with
anything less than Westinghouse
Radio Storage Batteries. They are
built to meet the most exacting require-
ments of radio broadcast transmission
and reception. And they last! Thor-
oughly insulated against current leak-
age. Easily recharged. A size and
type for every radio need.

Westinghouse (@vstai(ase Radio Batteries have
one-piece clear glass cases, with glass cell partitions
and high glass plate rests (deep sediment spaces).
“A" Batteries in 2, 4 and 6 volt sizes. 6-volt size
made in rubber-case types too. “B" Batteries in
22-volt units—regular and quadruple capacities.
“C"” Batteries in 6-volt units.

WESTINGHOUSE UNION BATTERY CO.

Swissvale, Penna.

WEST OUSE

Radio “A,” “B”’ and “C”
BATTERIES

www americanradiohistorv com
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Bedtime
Stories

Morning
Exercises

“7 HEN you own a Radiodyne the world’s foremost entertainers and educators

serve you.

With this efficient receiving set you can bring operas, sermons,

lectures, dance music, etc., right into your home clear and distinct on loud speaker
no matter where broadcasted or where you live.

Uses Light
Socket for
Antenna

“I have no outside antenna. I.-just
plug into the light socket. Picked up
Omaha last Sunday morning at ten
o’clock when the temperatune was 95
and the sun shining.”

Frank WiLL1aMs, Winona, Minn.

Radiodyne
L—CL—/—/—1

Uses Outside
or Inside Aerial
For Daytime

“Received Cuba, Canada, New York
and California on loud speaker with
70 foot ribbon antenna in attic. Also
have a single 75 foot wire outside for
daytime, volume and distance.”

L. G. Grorcg, Fairmount, IlL

Write for illustrated folder which describes the RADIODYNE in detail.
Every radio fan will be interested in this new type receiver.

WESTERN COIL & ELECTRICAL CO., 314 Fifth Street, RACINE, WIS.

on
N
U1
Ne)
)}

varnish which introduce losses.

DEAL WITH THE MANUFACTURER

DIRECT AND SAVE MONEY

Insure yourself for BETTER SERVICE and GREATER
SATISFACTION, HIGH QUALITY and LOW PRICE.

Ne.utrodyne A & P 5 Tube Set Knock-Down

Every part that is needed to BUILD an A.& P NEUTRODYNE is included in the
kit at this REMARKABLY LOW PRICE.

These parts are constructed in our factory according to NEUTRODYNE specifica-
tions, and are guaranteed to be the BEST MONEY CAN BUY.
Silk covered wire wound on genuine Bakelite.

GREATER ATLANTIC & PACIFIC RADIO CORP.

223 West 34th Street, New York City
Enclose Postage with Order

No shellac or

199 NECESSITIES

WIMCO 199 SOCKET
WIMCO 199 C SOCKET ...
WIMCO 199 ADAPTER

Send for free literature
Jobbers’ inquiries solicited

THE WIRELESS MFG. CO., Canton, O.

MANUFACTURERS—DISTRIBUTORS

Don’t You Get
Tired &g oo

statlons on your Crystal
There’'s  music on
your aerial every night from stations far away.

you want to hear it without buying a tube
set. \WRITE ME TODAY.

LEON LAMBERT
595 South Volutsia Wichita. Kansas
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The Myth of Summer

Lightning
(Continued from page 326)

ARSI

thrown down, connecting the antenna direct-
ly to the ground. In other words, the light-
ning switch converts the antenna into a light-
ning-rod when the radio set is not in use and
the house on which it is erected has the full
protection. which a lightning-rod affords.
Such a switch may be purchased in any elec-
trical store for about 25 cents.

The same protection may be had while
rgceiving or using the radio set by means
of a simple device called a lightning arrester.
There are a number of devices of this sort
on the market but whatever device is used it
should be one approved by the Board of Fire
Underwriters. Most of these arresters con-
sist of a small gap formed by two metal rods
separated a short distance in a vacuum. The
two terminals are connected as in Fig. 2.
The tiny gap in the lightning arrester is
connected across the antenna and ground
posts of the receiving set. but this gap of-
fers a tremendous resistance to radio cur-
rents which, therefore, flow through the re-
ceiver rather than through the lightning ar-
rester. The lightning discharge is entire-
ly different from a radio current and it flows
very easily through the arrester to the
ground, whereas the radio set offers to light-
ning a very great resistance. It. therefore.
takes the path of least resistance and goes
through the arrester while one is receiving.
In other words the lightning arrester serves
to by-pass or divert the lightning discharges
through the arrester and away from the
radio receiver, to the ground.

In general, if the lightning arrester 1s
used alone. sufficient and ample protection is
afforded by it against lightning. Both light-
ning arrester and lightning switch may be
used. as shown in Fig. 3.

The number of lightning strokes doing
damage is extremely rare considering the
total number of strokes each vear. Railroad
accidents, subway accidents and so on oc-
cur, vet one would not think of discontinu-
ing to ride on a subway or railroad train.

List of Broadcast

Stations
(Continued from page 346)

[

KGB Tacoma. Wash. Tacoma Daily Ledger.
KXD Modesto, Calif. Modesto Herald Pub.
o.
\WABO Rocheste{. New York. Lake Ave. Bap-
tist h.
\WABT \\':Ehington, Pa. Holliday-Hall Radiv
ng.
WBB(Q Pawtucket. R. I. Frank Crook.
WIAB Rockford. Tll. Joslyn Auto Co.
WIAL Springfield. Missouri. Heer Stores Co.
WTAL  Toledo. Ohio. Toledo Radio & Elec-
tric Co.
254 METERS—1180 KILOCYCLES
KFGC Baton Rouge, La. Louisiana State
TUniversity. .
KF]Z Fort \Worth, Texas. Texas National
Guard. . . .
KFLR . Albuguerque. N, M. University of
New Mexico.
KFMB, Little Rock, Ark. Christian Churches
of Little Rock.
KFNG Coldwater., Miss. \Wooten's Radio Shop.
KFoU Richmond, Calif. Hommel Mig. Co.
WAAN  Columbia, Mo. University of Missouri.
WABM Saginaw, Mnch F. E. Doherty.
WIAD OCéan City, N. J. Ocean Cnty Yacht
lub.
WJAK Greento“n, Ind. Rev. Clifford L.
White.
WKAV  Laconia. N. H. Laconia Radio Club.
WLAV  Pensacola. Fla. Electric Shop, Inc.
WMAH Lincoln, Neb. General Supply Co.
\WMAW Wahpeton. N. D. Wahpeton Elect, Con,

Mass. Doughty & Welch
S. H. Van Gordon &

WSAR  Fall River,

Elec. Co.

WTAQ  Osseo. Wis.
Son.

256 METERS—1171 KILOCYCLES

KNV Los Angeles, Calif. Radio Supply Co.
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We Sell Genuine -

Willard 9!

Storage Batteries for

% Radio

b e
€
e

Why Buy Batteries
More Than Once!

When you buy Willard Rechargeable B
Batteries you’re through going down into
your pocket for B batteries every little while.

For unlike the ordinary battery which
lasts only a few months, Willard Recharge-
able B’s are good for years—with average
care at least five, and probably more.

Just figure up how much you’ll save if
you don’t have to spend. a cent for B bat-
teries in the next five years.

The real value of Willard Rechargeable
B Batteries, however, is to be measured not
in dollars and cents but in improved results.

That's why they are not only the leading
batteries for receiving, but also for broad-
casting.They’'re used by134stations.

Your Willard Service Station or Radio Dealer will be glad
to demonstrate the superiority of Willard B Batteries. Ask
him, too, for the free booklet, ‘“Better Results from Radio”,
or write direct to the Willard Storage Battery Company,
Cleveland, Ohio.

R cale

Have you heard WTAM,
Willard’s own Broadcasting
Station? Wave length 390
meters,

wWWwW americanradiohistorv com

ries for

OHLSON~

Willard B Batteries

Willard Rechargeable B Batteries are made
in two types, one of 2,500 m. a. h., the other
of 4,500 m. a. h, capacity., Each of these
types can be purchased in 24 or 48 voltunits,
Glass jars enable you to see the condition of
your battery at all times and help prevent
electrical leakage.

Willard A Batteries

Good A Batteries are as important as good B
Batteries. There are several types of Wil-
lard A Batteries in a range of prices, includ.
ing the Willard All.Rubber A Battery, with
rubber case and Threaded Rubber Insula-
tion. Capacities from 90 to120 ampere hours.

For Peanut Tubes

A leak-proof, noise-free storage

battery that costs little, lasts for

years and has many advantages

over the ordinary peanut tube bat-
i tery. See your Willard Dealer, or
| send for descriptive literature.

377
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RHEOSTAT &

with immowvable coils

The coils of the new Centralab Rheostat arc made of bright, non-

Centralab

ADJUSTABLE
GRID LEAK

gives smooth unbroken

adjustment over 900 de-
rees—2% turns of the
nob — and holds the

resistance value at which

the knob is set.

No. 106—(without
condenser) . ., $1.25

No. 107—{with .00025
condenser) . . $1.60

Centralab

NON-INDUCTIVE
POTENTIOMETER

has no wire-wound re.
sistor and assures noise-
less operation of the set.
No. 110—

400 chms , . $1.50
No. 111—

2000 chms . . $1.7%

corroding wire, and are firmly clamped between and imbedded in
insulating discs so they cannot move. This eliminates the noise in
the set caused by lateral movement of coils away from and towards
each other as the contact arm passes over them. It also maintainsa
uniform spacing between windings, giving smooth, even regula-
tion and eliminating dead spots.

The contact arm is made of sturdy, spring tempered phosphor
bronze, and is positively locked to the shaft. The contact shoe
slides over theresistor ata tangent and cannot catch. The rheostat
13 attractive in appearance and substantial in constructlon. All
metal parts except wires are of brass, heavily nickel plated. The
knob may he adjusted flush with the panel or replaced by any
standard dial. Single hole mounting. Firm, positive contacts.

No. 206—6 ohms maximum resistance , $1.2§
No. 230—30 ohms resistance . . . . . $1.2§
F. O.B. Milwaukee. Write for literature.

TO JOBBERS AND DEALERS: The trade mark of products of the
Central Radio Laboratories has been changed from CRL to Centralab

Cen

CENTRAL RADIO
303 Sixteenth Street

LABORATORIES
MILWAUKEE, WIS,

Specializing in the manufacture of

BRASS V. T. SOCKET SHELLS

in quantities of 10,000 or more.

VS,

BRASS AUTOMATIC SCREW MACHINE PARTS

Quick Deliveries, Guaranteed Accuracy
and prices which will interest you

Send Sample or Blue Print for Estimate

THE TORRINGTON MFG. CO.
TORRINGTON, CONN.

NEW YORK’S FINEST RADIO SHOP

Send for
LATEST CATALOGUE
Which Includes a Comslete Log

HAROLD HERBERT, IN
160 WEST 46th STREET
Just East of Broadway

offers
SELECT RADIO APPARATUS AND PARTS

(To cover cost of mailing please send 10c. This will be
credited to your first purchase of Radio supplies over $1.)

C.
NEW YORK CITY

Distance! The Only
AUTHORIZED COCKADAY COIL

Gets distant stations easily and clearly, Made in
strict accordance with specifications by L. M. Cockaday,
inventor of "the famous Coackaday Four Circuit Tuner,
Greater volume, sharper tuning. maximum selectivity.
Guaranteed. At vour dealers—otherwise write us direct.

PRECISION COIL COMPANY

209.D Centre Street New York

Radio News for September, 1924

KUY
WMAL

258
KFCz
KFJR
KGY
KXV
WBBJ
WDBC
WFAT
WHAK
WOAL
WQAV

WSAZ
WTAG

261
KDZR
KFEX

KFHH
KFLH

KFLO
KFMR

KFNY
KTFOO

WABQ

WRI,
WCAY

WDAK
WFwW
WGAW
WMAC
WMU

WSAD

266
'KFHF

I KFMwW
KFNF

WABA
WABB
WARP
WCBK
WCBN
WNALT
WOAC
WQAS
268

KFLE

KFOP

WAAB
WBBY

WCAG
WDAH
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KLN Delmonte, Calif,

Ll Monte, Calif. Coast Radio Co.
Trenton, N. J. Trenton Hardware Co.

METERS—1162 KILOCYCLES

Omaha, Neb. Omaha Central High
School.

Stevensville, Montana. Ashley C.
Dixon & Son.

.Lacey, Wash. St. Martin's College.

Los Angeles, Calif. Radio Supply Co.

W%st Palm Beach, Fla. Niel Electric
o

Lancaster, Penna. Kirk Johnson &

0., Inc.

Sioux Falls, S. D. New Columbus
College.

Clarksburg, West Virginia. Roberts
Hdwe. C

o.
Mattoon, Ill.  Coles Co. Telephone &
Teleg. Co.
Greenville, S. C.
Guerny, Tnc.
Pomeroy. Ohio. Chas<e Flec. Shop.
Providence, R. I. Kern Music Co.

METERS—1149 KILOCYCLES

Bellingham, Wash. The Bellingham
Pub. Co.

Minneapolis. Minn.
nary,

Neah Bay, Wash. Ambrose A, McCsa,

Salt Lake City, Utah. FErickson Radie

n.. Tnc.

Little Rock. Ark. Bizzell Radio Shon.

Siolux City, Towa. Morningside Col-
ege.

He(lena, Mont. Montana Phonograph

Co.,

Salt Lake City, Utah. Latter Day
Saints University,

Monterey Electrie

Huntington &

Augsburg  Semi.

Shop.
Haverford, Pa,
Radio Club.
Anthony, Kans. T. & H. Radio Co.
Milwaukee. Wis, Kesslemon O’Dris.
coll Music. House. .

Hartford, Conh. The Courant.

St. Louis. Mo. St. Lonis University.
Altoona, Penna. Ernest C. Alhright.
Cazenovia, New York. C. R. Meredith.
Washington, D. C. Doubleday Hill
. Elec. Co. .
Providence, R. T. J. A, Foster Co.

METERS—1140 KILOCYCLES

Casper, Wyo. Casper Radio Club.
Fayetteville. Ark. TUniv, of Arkansas.
Aberdeen, Wash. Gray’s Harbor Ra-
dio Co.
Newark, N. J. T, R. Nelson Co.
Nashville, Tenn. John H. DeWitt, Jr.
Houston. Tex. Alfred P. Daniel.
New Orleans. La. Uhalt. Radio Co.
Amarillo. Texas. J, Laurence Martin,
New York City. City Temple.

METERS—1131 KILOCYCLES

New Orleans. La. The Coliseum
Place Baptist Church.

METERS—1127 KILOCYCLES

Shreveport, La. Central  Christian
hurch,

Houghton, Mich. M. G. Satern.

Shenandoah, Towa. Henry Field Seed

Co.
Lake Forest, Tl Lake Forest Uni.
versity.
Harrisburg. Pa. Dr. George B. Law-.
rence.
Dover, Ohio. Robert F, Weinig.
St. Petersburg. Fla. E. Richard Hull.
Harrison. Tnd. Tames P, Boland.
Omaha, Neh. R, J. Rockwell.
Lima, Ohio. Mans Radio Co.
Lowell, Mass. Prince Walter Co.

METERS—1119 KILOCYCLES
National Educational

Haverford Coileg-

Denver, Col.
Service. 3

Dallas, Texas. Willson Construction
Co.

New Orleans, La. Valdemar Jensen.

Charleston, S. C. Washington Light
Inft.

New Orleans, La. Clyde R. Randall,

El Paso, Texas. Trinity Methodist
Church South.

Cedar Rapids, lowa. H. F. Paar.

Macon, Georgia. Mercer University.

New Haven, Conn. Doolittle Radio

Corp.
Gloucester City, N. J. Flaxon’s Gar-

age.

Plaigview, Texas. Plainview Electric
Co.

Chicago. TIl. Chicagoe Radio Labora.
tory.

New Orleans, La. Louis J. Gallo.

METERS—1110 KILOCYCLES

Cleveland, Ohio Westinghouse Elec.
& Mfg. Co.

Seattle, Wash. The Rhodes Dept.
Store.

Boise, Tdaho. Boise High School
Daily.


www.americanradiohistory.com

Radio News for Septeniber, 1924

NeutroovhE

FIVE TUBE-TYPE 16%-A"
£ A.D. ANDREA, ¥

FONEN NEL 10O
a

281 JEROME AV

RSN DR SANTS
LY R R

A

_v’

————

Improves the 5-tube Neutrodyne

YES, sir! We’ve made it better in every
way. Improved its looks, improved the
circuit, eliminated unnecessary detail
in making, and incorporated the latest
and best ideas in Neutrodyne efficiency.
Letters from ten thousand FADA boost-
ers have helped us work out the new
and improved FADA 5-tube Neutrodyne.
We've put all binding posts in the rear,
simplified the wiring and beautified the
panel arrangement. Two stages of radio
frequency, detector and two stages of
audio frequency amplification (using the
new FADA Audio Transformers) make
this new FADA Neutrodyne about the
best looking and most dependable radio

F. A. D. ANDREA INC,,

1581 Jerome Ave., New York

receiver anyone can make. Your dealer
sells the new FADA knock-down set of
Neutrodyne Receiver Parts No. 169-A
for $72. Look for it in his window. With
every one goes the new and enlarged
edition of

“‘How to Build
FADA Neutrodyne Radio Receiver’’

This is the latest and most up-to-date 76-
page text-book on Neutrodyne. 38 pages of
pictorial description, 44 illustrations, 30 pages
of receiver trouble shooting in general and a
fine, big, full-size picture wiring diagram. This
picture wiring diagram alone
is worth the price of the RE vy
book. Book sold separately —
on receipt of price—use
coupon below.

I

ot TRADC MATR AED, 113, PATLOTY,

”"Utp; r_;.né:nnau-vmc. 2 w
_.| » LICENSED R
ﬁ"’ RADIO muub"-‘?
4 »,m-;g,.:;".".‘r.:e.'"-?:&;.::"- ncy 8 J
razy

F. A. D. ANDREA, INC.
1581 Jerome Ave., N. Y.

Gentlemen: Enclosed find
75 cents for which send me
the new FADA book, “How
to Build FADA Neutrodyne
Radio Receivers.” RN
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for MUSICAL Amplification
amplify with All- Americans!

The naturalness with which All-American
Transformers amplify music or voice, is in
no small measure responsible for their out-
standing popularity. As the horn of a fine
phonograph builds up tone volume without
distorting the various sounds introduced
into it by the reproducer, so All-American
Transformers make more audible, but none
the less real and enjoyable, the programs
taken from the air. There is musical qual-
ity to All-American amplification for the
reason that All-Americans are designed as
musical instruments. Thus they improve

- The most efficient audio frequency ampli-
the perf01 mance Of any set. flers are the AIl-A;erlcnn. regardless of

whethier employed in the Super Heterodyne,
Neutrndyne or other circuits. 2-1. $1.50.
-1, $4.75. 10-1, $4.75.

Again All-American Leads!

The unprecedented success scored by the recently
announced All-American Long Wave Intermedi-
ate Frequency Transformer (15-75 KC) is short-
ly to be augmented by an All-American tuned
30-KC radio Frequency Transformer and a new
All-American Radio Frequency Coupler also
suitable for the Super Heterodyne. Watch for
these—and the new All-American Low Wave
Radio Frequency Transformers!

What 10c Will Bring You!

The new All-American, +8-page “mine’” of up-to-the-
minute radio information, “Radio Key Book,” will be
mailed on receipt of 10c, coin or stamps. Tells vou
how to hear farther and better. “Worth a dollar!”
Address Rauland Mig. Co., 2646 Coyne St., Chicago.

Unsurpassed for delivering smazing volume
with a roundness, richness, depth and pur-
ity of tone positively unequalled—are All
American Power Amplifying Transformers
in “Push-Pull’" eireuits. (Input and Out-
put types.) Each $6.

AMPLIFYING TRANSFORMERS
Largest Selling Transformers in the World

Simplifies wiring.
Eliminates
hand rheostats.

RADIALL COMPANY
K. 320 W, 42nd St.. N. Y

At rock-bottom prices you get the efficiency of
sets costing three times as much. Users tell us
that Miraco Radlo frequency receivers pick up
stations from coast to coast. Operate either on
dry cells or storage battery. Solid mahoganv
cabinets—finest workmanship throughout. Order
direct or send for bulletin.

Two tube outfit

Four tube outfit .
DEALERS, AGENTS

$110

HeE R 54.50

\Vrite for proposition

THE M(}tggldzys?"::n‘l‘gn%"' : Dept. oo
OMPANY Write Dept

804 Main Street Cincinnati, Ohlo R N-3 for Mouy

T = y Free Hook-ups Dealer

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
xperimenter Publishing Co., 53 Park Place, N. Y, C.

KYQ

WABR
WABX
WBBF

KFIZ
KFKA

KFLZ
KJQ

WEAN
WEB
WFAF
WJH
WOAG
WPAZ
WRW
WSL
WWI
KFFY
KFHS
KFMS
KRE
WABG
WBBYN
WFAV
WMAT

WNAP
WOQAE

WSAW

KDZF
KFBC
KFFX
KFSG

WXNAC
KDYM
KFAR
KFAW
KFHB
KFIM
KFJQ
WCAD
WCAS
\WBCA
WCBC
WCBL

WEAA
WEAH

WHAD

WJAN
WEKAR

WKAY
WMAY

WOAN
WTAR
WTAW
WWL

KFBK
KFBU

WEAJ

WHAH
WHAM

o anann americanradiohistorvy com
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Honolulu, H. T. Electric Shop, Levres
& Joaquin Co.

Toledo, Ohio. Scott High School.

Mt. Clemens, Mich. Henry B. joy.

Atlanta, Ga. Georgia School of Tech:
nology.

273 METERS—1098 XILOCYCES

Fond du Lac, Wis. Daily Common-
wealth.

Greeley, Colo. Colorado State Teach-
ers’ College.

Atlantic. Ia. Atlantic Automoblie Co.

Stockton, Calif. Gould The Light
Man.

Providence, R. I. The Shepard Store.

St, Louis, Mo. The Benwood Co.,

nc.

Poughkeepsie, N. Y. H. C. Spratley
Radio Co.

Washington, D. C. Wm. P. Bover

o,

Belvedere, Ill. Apollo Theatre.

Charleston, W, Va. Dr. John A. Koch,

Tarrytown, N. Y. Tarrvtown Radio
Research Lab.

Utica, N. Y. J. & M. FElectric Co.

Dearborn, Mich. Ford Motor Co.

275 METERS—1090 XILOCYCLES

AI;xandria. La. Pincus & Murphy.

nc.

Lihue, Hawaii. Clifford J. Dow.

Duluth, Minn. Freimuth Dept. Store.

Berkeley. Calif. Daily Gazette

Jacksonville.  Fla. Arnold Edwards
Piano Co.

Wilmington, N, C. A, B. Blake.

Lincoln. Neb. University of Nebraska.

Kansas City, Mo. Kansas City Daily
Drovers Telegram.

Springfield. Ohio, Wittenherg College.

Springfield, Vt. Moore Radio News
Station.

Canandaigua, N. Y. John Long, Jr.

278 METERS—1078 KILOCYCLES

Los Angeles. Calif. Auto. Club of
So. California.

San Diego, Calii. \W. K, Azbill

Omaha, Neb. The McGraw Co.

Los Angeles, Calii.

Tuscola, Ill. James L. Bush.

Omaha, Neb. Daily Journal Stock-
man,

Boston, Mass. The Shepard Stores.

280 METERS—1071 KILOCYCLES

San Diego, Calif. Savoy Theater,

Hollywood. Calif. Studio Lighting
Service Co.

Santa Anna, Calif. Radio Den.

Hood River, Ore. Rialto Theater.

Grand Forks, N. D. University oi
North_Dakota,

Grand Forks. N, D. Valley Radio
Div. of Elec. Cons. Co.

Canton, N. Y. St. Lawrence Univer-

sity.

Minneapolis, . Minn, Wm., H. Dun-
woody, Industrial Tnst.

Allentown, Penna. Chas. W. Heim-

back.

Ann Arbor. Mich. University of Mich-
igan.

Houlton. Me. Narthern Radio Mfe.

o.
Flint. Mich. Frank D. Fallain.
Wichita, Kans. Wichita Board of

Trade.
Milwaukee, Wis. Marquette Ulniver-

sity.

Peoria, Tll. Peoria Star,

East Lansing. Mich. Michigan Agri-
cultural College.

Gainesville, Ga. Breneau College.

St. Louis, Mo. Kingshighway Pres.
hyterian Church.

Scranton, Penna. Radio Sales Corp.

Norfolk, Va, Reliance Electric Co.

College Station, Texas. Agri. & Mech.
College of Texas.

New Orleans, La. Loyola University.

283 METERS—1060 KILOCYCLES

Sacramento, Calif. Kimbal Upson Ca.
aramie, \Wyoming. Bishop N. S,
Thomas,

Seactﬂe, Wash, Star Electric & Radio

0.

Butte, Mont. F. F. Gray.

Butte, Mont. Abner R. Wilson.
Northfield. Minn. Carleton College.
Portland, Ore. Radio Bungalow.
Spokine, Wash. Doerr Mitchell Elec.

Co.
Seattle, Wash. Northwest Radio Serv.
ice Co.
Dayton, Ohio. Parkin High School.
Washington, D. C. Y. M. C. A,
Storrs, Conn. Connecticut Agricultu-
ral College.
Richmond, Va. Grace Covenant Presh.
Church,
Vermillion, S. D. Univ. of South
Dakota.
Toplin. Mo, Hafer Supply Co.
Rochester, N, Y. University of Roch-
ester,


www.americanradiohistory.com

Rudio News for September, 1924

ULTKADYNE KUT

Consists of 1 Type ‘A" Ultraformer,
g fype "B’ Ultraformers. 1 tuning
coil. 1 oscillator coil, 4 watched tixed
condensers. .

The Ultraformers are new improved
lonz wave radio frequency transformers.
especially designed by 1. E. Lacault,
AMIRE., Cosulting Engineer of
this company aml Inventer of the
TUltradsne.

To protect the publie. Mr. Lacault’s ]
personal monogram seal (R.E.L.} is /

placed on alt genuine Ultraformers.
Ultraformers are guaranteed so long as
this seal remains uubroken.
2 /
$ 6 00 /‘/

Send for the 32-page illustrated book
giving latest authentic intormation on
drilling, wirinz, assembling, and tun-
inz 6 and 8 tube Ultradyne Recelvers.

//
50c¢ i

L \\\\ o

=2

/]

N
e
¥

1

%%,

D

)
|

: POPULI SN
:ONES BY A
NG

Prggramme Is

This Country. '

—and the Ultradyne received it!

Faithiul reproduction over great distances is no unusuaul perform-
ance for the Ultradyne Receiver.

The “Modulation System” of radio reception used exclusively in the
Ultradyue, is a decided advance over the detector arrangement used
in all other Super-Heterodynes. The “Modulation System” causes
the incoming signal to modulate the oscillations produced locally
just as the speech modulates the carrier wave of a broadcasting
station.

This new principle, the latest development of R. E. Lacault,
A. M. L R E, Consulting Engineer of this company and formerly
Radio Research Engineer with the French Signal Corps Research
Laboratoriés, makes it possible to get far greater distances,
because of its unusual ability to provide greater rectification.
Wealkest signals are made to operate the loud speaker.

You will never enjoy the full pleasure of radio until you oper-
ate an Ultradyune Receiver.

Write for Descriptive Circular

JALTRAD

The [mproved

SUPER-HETERO

PHENIX RADIO CORPORATION
3-7 Beekman St. New York

¥

OSCILLATOR

f
-

“The Standard of Comparison”

www americanradiohistorv com
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A Valuable 68-Page Reference
Book on Radio—a Market Place
for the Best in Sets and Parts

We want you to have a copy of Ward’s
new Radio Catalogue. You will find it
to be an encyclopedia of information on
Radio, the livest topic of the day. It con-
tains a new Radio map—diagrams of the
best hook-ups—descriptions of complete
sets, and standard parts for building sets.
Headquarters for Radio

Montgomery Ward offers you all types

| frcz copy

%tc Jbr - your

atd’s d talogue_ |

of Radio Equipment at a saving. We
sell direct to you only merchandise of high-
est quality. Everything you buy from us,
carries our 52-year-old guarantee—*Your
money back if you are not satisfied.”

Enjoy the Long Winter Evenings

Every form of -entertainment can be-

brought into your home by Radio. Keep
in touch with the world—Sports—Elec-
tion Returns—Dance Music—Speeches
~—Sermons—Current Events—you can
enjoy them all by Radio.

Write today for your copy of this com-
plete Radio Catalogue. Address our
house nearest you: Dept. 2-R.

ESTABLISHED 1872

Montgomery Ward &Co.

The Oldest Mail Order House is Today the Most Progressive

Chicago Kansas City  St. Paul

Portland, Ore.

Qakland, Cal.

Ft. Worth

What PACENT Leadership
Should Mean To You

Pacent Radio
Essentials
Adapters

Audinlormers

Coit Plug

Coil Plug Receptacle
Condensers, variable

cent Trade-Mark.

Duoplug

Duo Latera! Coils
Headsets, Everytone
ncks

ack Set

Loop Plug
Tultijack

Loop Jack

I’lugs
Potentiometers
Rheostats
Resistances, Cartridge
ockets

disappointment in
Insist on Pacent

Super Audioformers
Twin Adapter. ete.. etc. l
W

22 Park Place

results in your home-made sets.
Radio Essentials.

Pacent

RADIO ESSENTIALS

The fact that over thirty of the leading and most widely
known radio set manufacturers equip their sets with Pacent
Radio Essentials is proof conclusive of Pacent quality.

Only after meeting high Electrical and Mechanical Stand-
ards are Pacent Radio Essentials worthy of bearing the Pa-

By following the judgment of these set manufacturers in your
selection of radio parts, you will minimize the possibility of

Your favorite dealer
carries them or can get them for you. Write for the com-
plete Pacent Catalog No. N-9.

PACENT ELECTRIC COMPANY, Inc.
e New York, N. Y.

Insure your copy reaching you each
$2.50 a year.

month. Subscribe to Radio News—

Experimenter Publishing Co., 53 Park Place, N. Y. C.

R
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WHK Cleveland, Ohio. Warren R. Cox.

WJAG Norfolk, Nebr. Norfolk Daily News.

WOAP  Kalamazoo, Mich. Kalamazoo College.

WPAB Sta(t:e"College, Pa. Pennsylvania State

ollege.

WOAM  Miami, Fla. Electrical Equip. Co.

WTAY  Oak Park, 1ll. Oak Leaves.

WTAZ  Lambertville, New Jersey. Thos. )
McGuire.,

286 METERS—1048 KILOCYCLES

KFKB Milford, Kans. Brinkle-Jones Hospi-
tal Assn.

Kop Detroit, Mich. Detroit Police Dept.

WAAF  Chicago, Ill. Chicago Daily Drovers
_ Journal.

WBR Butler, Penna. Pennsylvania State
Police.

WCAH  Columbus, Ohie. Eutrekin Electric

0.

WCAU  Philadelphia, Pa. Durham & Co.

WEAI Ithaca, N. Cornell University.

WEAM North Plainfield, N, Borough of
N. Plainfield.

VMAN  Columbus, Ohio. First Baptist Church.

WNAN  Syracuse, N. Y. Syracuse Radio Tei-
ephone Co.

WPAL  Columbus, Ohio. Superior Radio &

A Tel. Equip. Co.

WTAS  Elgin, Ill. Chas. E. Erkstein.

294 METERS—1020 KILOCYCLES

KFGzZ Berrien Springs, Mich.
sionary Col.

309 METERS—970 KILOCYCLES

Emanuel Mis.

WLW Cincinnati, Ohio. Crosley Mfg. Co.
WSAL Cinginnau, Ohio. U. rS .I:ylalyingg Cal?u
0. h

310 METERS 967 KILOCYCLES

CHCE Victoria, B. C. \Vest. Canada Radio
Suppiy Co.
312 METERS—961 KILOCYCLES
KGO Oakland, Cailf. General Elect. Co.
314 METERS—955 KILOCYCLES
CJCM Mont Jjoli, P. Q. Dr. J. L. P. Landry.
319 METERS—940 KILOCYCLES

WGR B\g{alo, N. Y. Federal Tel. & Teleg.
0.
326 METERS—920 KILOCYCLES
KDKA  Pittsburgh, Pa. Westinghouse Elec.
Mig. Co.
330 METERS—908 KILOCYCLES
KFAE Puliman, Wash. State College of
Wash.
337 METERS—890 KILOCYCES
WBZ Springfield, Mass. Westinghouse
klec. & Mfg. Co.
341 METERS—880 KILOCYCLES
CHYC  Montreal, Que. Northern Elec. Co.
KFKX

hasungs,
Mig. Co.

345 METERS—869 KILOCYCLES
WCBD Zion, Ill. Wilbur Glenn Voliva.

360 METERS—833 KILOCYCLES

Neb.  Westinghouse Elec. &

KDYL Salt Il‘ake City, Utah. Newhouse
otel.

KDYQ Portiand, Ore. Oregon Institute of
‘I'ecnnology.

KDYW  Phoenix, Ariz. Smith, Hughes & Co.

KDYX Honolulu, Hawaii. Honolulu  Star
Bulletin.

KDZI Wanetche, Wash. Electric Supply Co.

KDZQ Denver, Colo. Nicholas Academy ot
Dancing.

KFAD Phoenix, Ariz. McArthur Bros,

KFAF Denver, Colo. Western Radio Corp.

KFA, Boulder, Colo. Universtiy of Colorado.

KFA Mascon, 1daho. The Electric Shop.

KFBE San Luis Obisgo, Calif. R. H. Horn.

KFBG Tacoma, Wash.  First Presbyterian
Church.

KFBS Trinidad, Colo. Trinidad Gas & Elec.
Supply Co.

KFCF Walla Walla, Wash. Frank A. Moore.

KFCH Billings, Mont. Electric Service Sta.
tion.

KFCM Richl;nond, Calif, Richmond -Radio

op.

KFCP Ogden, Utah. Ralph W. Flygars.

KFCV Houston, Texas. Fred Mahattey, Jr.

KFDA Baker, Oregon. Adler's Music Store.

KFDH Tucson, Ariz. University of Ariz.

KFDJ Corvallis, Oregon. Oregon Agricul
tural College.

KFDR York, Nebraska. Bullock’s Hdwe. &
Sporting Goods Store.

KFDV Fayetteville, Ark. Gilbrech & Stinson.

KFDX Shreveport, La. First Baptist Church.

KFDY Brookings, S. D D, State College.

KFDZ Minneapolis, Minn. Harry O. Iverson.

KFEC  Portland, Oregon. Meier S. Frank Co.

KFEL  Denver, Colo. Winner Radio Corp.

KFEQ Oak, Neb. J. L. Scroggin.

KFEY  Kellog, Idaho. Bunker Hill & Sulli-
van Mining & Concentrating Co.

KFEZ St._Louis, Mo. Am. Soc. of Mech.
Engineers.


www.americanradiohistory.com

' Radio News for September, 1924

“the superior tone quality
of Erla Duo-Reflex circuits,
as well as their unmatched
range and volume, stamp
them as the most advanced

types yet developed”

Erla Selectoformer imparts
to novices expert skill in
tuning. easily bringing in
long range signals through
local interference, List gS

Gold, nickel or black Erla
bezels enhance any receiv-
ing set 100%,. Telescopin

patented rim fits }§° to %g'
thick panels. List, 20c-30c

Wiping contact of diagonal.
tilted springs exclusive to
Erla sockets assures clean,
positive engagement, elimi-
nating current loss. 65¢-75¢

Erla fixed crystals embod

permanently correct rectif-
cation-resistance ratio 80 es-
sential to success in reflex
work. List price. $1.00

ACTORY sealed cartons of complete parts now make
child’s play of assembling Erla Duo-Reflex circuits,
tube for tube, the most powerful ever built.

Synchronizing reflex and audio transformers, tested capac-
ity condensers, balanced crystals, these and other factory
packaged units remove all doubt as to selection of proper
materials, whilecorrect construction is madeequally certain
through a stenciled baseboard, drilled and lettered panel,
and full-size blueprints giving the exact location of every
nut, screw and wire.

For tools, only pliers and a screwdriver are needed. Solder-
ing is eliminated by Erla solderless connectors.

Examine a completed Erla demonstrating receiver at your
nearest dealer’s. See how easy it is to build. Then make
yourself a duplicate in a few hours’ time. Your dealer
will gladly co-operate. Or get in touch with us direct,
giving your dealer’s name. .

Electrical Research Laboratories, Dept. C, Chicago -

R LA

www americanradiohistorv com

Erla reflex transformers
alone amplify at maximum
both received and reflexed
radio * frequency currents,
without distortion. List $5

Unique ability to amplify
three stages without trace
of distortion proves con-
clusively the superiority cf

rla audios. List price, $5

Thewords“tested capacity’
found exclusively on Erla
fixed condensers, guarantee
accuracy unapproached.

Madein{isizes, 30c to75c ea.

Advanced experimenters
find Erla semi-fixed crystals
a most scientific means for
balancing perfectly their pet
hook-up. List price, $1.00
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'WESTON

IFSTANT CHANGE

Electrical
Indicating
Instrument
Authorities
) Since 1888

,wm PLUG
LR

The Weston is :he original Instant
Change Plug. Accopt no mbshtutv
Iuterchangeable in two seconds. No
tools required. If vou seant the best
in radio, write” for bookict “J”

The Sign
of Weston

Qualit

Weston Electrical Indicating Instru-
ments are standard the world over. In
scientific laboratories, power houses,
factories, universities and industrial
plants, Weston is acknowledged the
best. Weston was the pioneer and
leader. And for 35 years, this leader-
ship has been maintained in every
branch of the electrical industry.

The name Weston on an instrument
means distinguishing merit. It pro-
tects the buyer. Every instrument and
plug is guaranteed. Do not be misled
by that phrase: “Just as good as Wes-
ton.”- Demand -Weston and insist on
getting it. If your dealer cannot sup-
ply you, write’ dnrect to the company.

WESTON ELECTRICAL lNSTRUMENT CO.
173 Weston Avenue, Newark, N. J. .

Branches in All Principal Cities

STANDARD ~The World Qver

Unless You

: Reliable Battery
Tester

Reliable Audio
Transformer

Neglect To Add Water To Your Batteries Is
Serious—Still You Can’t Be Blamed For
Putting Off a Tedious

Have a

RELIABLE

Radio Battery Filler

Another Nec-
essity! A Re-
ltahle Rattery
Tester with
yourReliable
Rattery Filler
ard eharger
make a com-
nlete service
station in
Your hone.

pect.
die of thirst.

Rattery Filler.
slapplug, overflowing,
Ixte or unnecessary lubor.
¢

Bothersome Job

Easy—Quick—Safe
Give your batterles a square deal and
they will give You 1he service you ex-
Don’t starve thet or let tliem
Rive Fourself endless
trouble, :IHH(‘ult\ in filling cells, and
slow-poke work hy nxlng the Reliahle
Carry it anywhere. No
loss of etectro-
Can be used
' and automobile bat-

2| For cleaner terjes
| reception and Write for circular explaining
i Sare "For Ve “Battertes. "
y.
SAVE TIME,
Clea the uir [ FIr L= _ﬁ THE RELIABLE PATIENCE
fuaness (= ) PARTSMFG.CO., , " vour
ete with this  Reliable Newtralizia 2819 Prospect Ave., Y
R M Condenser CLEVELAND, OHIO BATTERY

I Rolls Royce "Radio Tubes

Like

their name significant vf QUALITY.

A powerful and darable

tul that will greatly improve reception. Increases range and volume

with a maximum of clearness,

Our direet sales plan enahles vou to huy

est possible price,

“Rolls Royce” at the low

..... 3 Volts, 1 Ampere Detector Tube
23 Ampere Amplifier and Detector
3-4 Voits, .06 Ampere Amplifier and Detector
N6 Ampere with Standard Base

Amyplifier and Detector

Txpe 200.........,

Type 201A 5 Volts,
Type 199 ... ..

Type 199 L.3-4 Volts,
Prbe 125 icivnss 1% Volts,

.25 Ampere Platinum Filament

Amplifier and Detector

““The Rolls Royce
of Radio Tubes’
Type 202

to work in Radie Frequency,
Reflex and Super-Heterodyue Sets,
Shipped parcel post, C.0.D.

ROLLS ROYCE TUBE CO.,
21 Norwood St.,
|[emmeemm=ee—eee——

Dept. N

ALL TYPES

$2.50

5 Watt, Transmitters, $3.00

EVERY TUBE GUHRHNTEED

especially

adapted for Neutrodyne,

When ordering mention type.

Newark, N. J.

$2.50 a year.

Insure your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C.

www americanradiohistorv com

KOW
KTwW

KUvo
Kus
KWG

WAAC
WAAD

WAAW
WBAA

WBAO
WBAX

WBS
WBRBT

WCAJ
WCAL

WcCaM
WCAO
WCAR
WCAV
WCK

WCM

WDAE
WDAO
WDAP
WDAS
WDAU
WEAE
WEAO

WEAP
WEAR

WEAU
WEAY
WEV
WFAJ
WFAM
WFAN
WFAQ

WGAN
WGAQ

WGAZ
Wil
WGL
WHA
WHAB

WHAP
WHAV

WHN

WIAC
WIAO

WTAS
WTAU

WIL

Radio News for September, 1924

Pendicton, Ore. lastern Oregon Ra-
dio Co.

Colorado Springs, Colo. Marksheffcl
Motor Co.

Lamoni, lowa. Graceland College.

Stanford lm\ Calif. Leland Stan-
ford, Jr., Univ.

Santa Barbara. Calif. Fallon & Co.

Portland. Ore. Benson Tech.  lust.
Student Body.

Portland. Ore.

Portland, Ore.

Hallock & Watson Co.
Northwestern Mfg. Co.

Honoluln, Hawaii. Marion A. Mul-
rony.

Seattle. \Wash, Touis Wasmer.

Los Angeles, Culii. Bible lnst.

Oakland, Calif.  Warren Bros. Radio

Supply Co.
Denver, Colo. Reynolds Radio Co.
Tacoma, Wash. Love Electric Co.
Los Angeles, Calii. Electric Lighting

& Supply Co.
State College, N. M. N, M. Colleg:
of Agriculture and Mechanical Arts.

Hood River, Ore. Apple City Radic

Club.

Pittsburgh, Penna.  Doubleday Hili

ec. Co.

San Jose, Calif. Chas. D. Herrold.

Seattle, Wash, First  Presbyterian
Church.

San Franciseo, Calif. San Francisco
Examiner.

Los .\ngeles, Calif.

City Dye Works
& Laundry Co. ?

Stockton,  Calif. Portable  Wireless
Telephone Co.
Honolulu, Hawaii. Electric Shop.

Oakland, Calif. Western Radio Inst.
Salt Lake City, Utah. Desert News.
\Venatchee. Wash. \Wenatchee Battery

& Motor Co.
New Orleans, La. Tulane University.
Cilincinnati, Ohio.  Ohio Mechanical
nst.

Omaha., Neb. Omaha Grain Exchange.

West La Fayette, Ind. Purdue Uni-
versity.

Decatur, Illinois. James Milliken Uni-
versity,

W llkes Barre, Pa. John H. Stenger,

‘\ewark N. J. D. W. Moy, Inc.
Charlotte, N. C. Southern Radio
Corp.

University Place, Neb.
an University.
Northfield, Minn,
St. Orlaf College.
Villanova, Pa. Villanova College.
Ba(lymore, Md. Sanders & Staymore

Alamo Radio
J. C. Dice Electric

Stix, Baer & Fuller.

University of Texas.

Tampa Daily Times.
Autamotive  Electric

Neb. Wesley-

Dept. of Physics,

San Antomo Texas.

thtlc Rock Ark.
Co.

St. Louis, Mo.
Austin, Texas.
Tampa Fla.
Dallas. Texas.

Co.
Chlcago T Ch? cago Board of Trade.
Worcester. Mas-  Samuel A. Waite.
New Bedford. Mass. A. H. Smith.
Blacksburg Vir, gmla. Polytechnic
Ohio.

’\Iohle, Ala.

nst.
Columbus Ohio State Univer-

Mobile Radio Co.

Baltimore. Md. News & American
Pub. Co.

Sioux City, Jowa. Davison Bros.

Houston. Texas. Will Horwitz.

Houston. Texas. Hurlburt Still Elec-
tric Co,

Asheville, N. C. Hi Grade Wireless
Inst. Co.

St. Cloud. Minn. St. Cloud Daily
Times.

Hutchinson. Minn.,  Hutchinson Elec.
Service (o.

Cameron, Mo. Missouri Wesleyan
Colcge

Pensacola, Fla. Cecil E. Lloyd.

Shre\'eport. La. Glenwood  Radi>
orp.

South Bend, Ind. South Bend Tri-
bune.

Medford Hillside. Mass. Amer. Radio

& Research Corp.

Philadelphia. Pa.
lette.
Madison, \Vis.
sin,

Thomas F. J, How-

University of Wiscon-

Galveston. Texas. Clark W. Thomp-
son,

Decatur. TIl. Otto & Kuhns.

Wilmington. Del.  Wilmington Elec.
Spec. Co.. Tnec.

New VYork, N. Y.
Broadcasting Sta.

Galveston, Tevas. Galveston Tribune.

Milwaukee. Wis. School of Engineer.
ire of Milwankee.

Burlington, Towa. Home Electric Co,

Le Mars, Towa. American Trust &
Savmgs Bank.

Washineton. D _C. Continental Elec.
tric Supply Co.

Loew’s State
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New Monodyne “Baby Grand’s’s‘

Radio Freauency Receiver

$1 8-50

Withour
Tube, Phones or
Batteries

sm===L RE is the New MONODYNE *“Baby The original MONODYNE unit, Model GT2, of
vl ? Grand” outfit which fills every require- which tens of thousands are now in use all over the coun-

y il ment necessary to enjoy all radio broadcast  try, are still giving the highest of satisfaction in efficiency
Tk entertainment. and long distance reception. Good as the old MONQ-
: From its conception, the MONODYNE DYNE is, we ha‘ve embodied a number of far-r.e.achmg
was marketed as a single unit so that batteries and head- improvements which makes the MONODYNE “Baby

£ 2 .
phones remained exposed in the open. To meet an Grand” incomparably better. .
incessant demand, we designed a new cabinet, provided The MONODYNE *“Baby Grand™ is a tuned
with compartments for all accessories and which outfit radio frequency detector and amplifier, which receives
we take pleasure in presenting herewith. radio broadcast clear and loud without distortion over an

. . s 1. average radius of 500 miles. Good reception over a
The MONODYNE *“Baby Grand’ hasabeau- . 4i¢'of 1,000 miles has been frequently obtained.

tifullv designed compact wooden cabinet finished in . T e = .

leatherette throughout. The connections are all wired, [he M.O?QDYE\E .Baby.crand has O.I\LY
—ready for batteries, aerial and ground. A hinged ONE TUI.\I‘\G I\N.OB‘ Statl_ops a'l\\'a_vs Came i Gn
cover with snap-lock protects the entir- apparatus from the same point on the dial. In addition it now is equipped
dust. Cover specially provided with a broad flexible with a new Folume Control permitting fine adjustments

leather strap for vacuum tube. The cabinet is also pro- for long distance reception.

vided with two compartments for phones, “A” and “B” Size of complete outfit 7}8x7Y4x11%4.
batteries. ' Net weight, about four pounds.

For sheer performance, dependability, appearance, quality, long
distance reception and price, the MONODYNE “Baby Grand”
has no equal nor peer and stands in a class by itself.

DEALERS:—Write for Prices and Our Special Agency Proposition. IF YOUR DEALER CANNOT SUPPLY YOU USE COUPON BELOW
cmmmme====S-E-N-D N-O M-O-N-E-Ye---neuonn
! NATIONAL AIRPHONE CORPORATION R.N.-9 ¥
NAT' A\‘ 1 18 Hudson Street, New York City. :
3 : Gentlemen :—Please send prepaid one No. GT-10 MONODYNE BABY !
§ GRAND outfit. for which 1 will pay the postman. upon delivery, the i
§ advertised price. :
1
1
1
B NEME Lo . B
| ]
PORATION :
o 0 R AT' D : AQAEESS < oottt it aseesnassasssrsasscosastattesssssnassoeeis aae :
1
1
BOHY iiiiiiiimie cii e, 500 SLE1(5080880000000000840 i
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“Have a Hafner Handy’

You can now test your

“B” BATTERY with a
HAFNER HYDROMETER

Specially designed instrument permits the testing of
even the smallest cell. Guaranteed accurate.

Keep your batteries in good condition at all times by
testing with
Hafner Hydrometers

HAFNER-METER, for “A” Batteries.............$1.00
HAFNER HYDROMETER, for “A” Batteries.... .75
HAFNER “B” Battery Hydrometer............... .75

If your local dealer can’t supply you, remit to us and
we will send you a Hafner promptly, postpaid.

HAFNER MANUFACTURING COMPANY
3128 Carroll Avenue, Chicago, Illinois

Cents
Each

THE LAST WORD IN AERIALS

The Greatest Improvement In Radio Within the Past Year

Here it is at last—the very thing you have been looking for—a Non-Directional Aerial that can_he
used anywhere and on all makes of receiving sets. No longer is it necessary to string unsightly wires
or be hothered with cumbersome aerials that pick up only from certain directions. THE PORTABLE
GLOBE AERIAL, as the name indicates, is not only portable but collapsible, ornamental and, above
all, mechanically perfect, bringing in messages no matter where from or how far away.

. . .

b it Is the Only Aerial that Is Non-Directional
P'::?il:‘tn i Quick installation is another feature. It can be installed and used
No. 690459 on the roof, hung out of the window, or in any roam at home, at the

office, in hospitals, on trains or ships, or out in the woods and

camp, iall dapted for tourists. In its operation it
is more selective and tunes much sharper and clearer with less
statle. The Portable Globe is the only Aerial to use in congestedl
cities and crowded apartments where usually the interference is
great, but which interference with the Glohe is entirely eliminated.
It is made of the finest Phosphor Bronze Spring wire with the
Duco water and weatherproof finish—attractive as well as serviceable
—a wonderful value, featured at a Price within the range of every-
one, N

Order Today—Satisfaction Guaranteed

Send in your order now. Be among the first to show vour friends
the latest and greatest improvement in radio.

Send money order or $ I o.oo Parcel Post Prepaid
will ship C. O. D. to your door.

The Portable Globe Aerial Co.

1604 Locust Street St. Louis, Mo.

CLOSED
“AN ATTRACTIVE PROPOSITION TO JOBBERS AND DEALERS WHO ORDER IN QUANTITIES”

, 90 5 Tube Super Tuned Radio Receiver $120.00.
Extreme simplicity of operation, wonderful selectiv-
ity, unmatched tone and maximum volume, The finest

workmanship and highest quality instruments characterize this receiver. Backed
by 16 years of continuous radio experience. Sold on money back guarantee.

4 Tube “Bear-Cat” Tuned Radio Receiver $95.00. Same workmanship
and quality of instruments as in our 5 tuhe set.

Jobbers and Dealers, write for literature and proposition.
anyone on request.

Our 256 page radio catalog No. 16 mailed for 25c in coin. Not sent otherwise.

The William B. Duck Co., Dept. 3 711-12 Adams St., Toledo, Ohio

Tie Willam . Do Ca,

Literature mailed to

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53° Park Place, N. Y. C.

www americanradiohistorv com

WJAD
WJAQ
WJAR
WJFAT

WX

WEKAF.

WKAP
WEKAQ
WKY
WLAK
WLAL
WLAP
WLAW
WLB
WMAF

WMAK

WNAD.

WNAQ
WNAS.
WNAT
WNAW
WNAJ
WOAD

WOAFE
WOAF

WOAH
WOAN
WOAT
wWOoT
WOQ
‘WPAE
WPAC
WPAK

WPAM
WPAQ

WPAT
WPAU
WOAA
WOAO
WQAQ

WOAX
WRAA

WRAO

WRK
WRI.
WRM
WRR
WSAB
WSAC

WSAT
Wsy

WTAC
WTAT
WTG

WWAC
WWAD

Radio News for September, 1924

Waco, Texas.
L.aboratories.

Topeka, Kans. Capper Publications.

Providence, R. I. The Outlet Co.

'Macrshall, Mo. Kelly.-Vawter Jewelry
0.

Jackson Radio Eng.

- :New York City. De Forest Radio Tel.

& Teleg. Co.

Wichita Falls, Texas. W. S. Radio
Supply Co.

Crandston, Rhode Island. Wilcox
Flint.

San Juan. Porto Rico. Radio Corp.
of Porto Rico.

Oklahoma City, Okla. WXKY Radio
Shop.

Bellows Falls, Vt. Vermont TFarm

. Mach. Co.

Tulsa, Okla. Naylor Elec. Co. (Sim
Naylor).

Louisville. Ky. W. V. Jordan.
Kalamazoo. Mich. A. E. Schilling.
New York City. New York Police

Dept.
Minneapolis, Minn. Univ. of Minn..
Eng.

Dept. of Elec.

Dartmouth, Mass. Round Hills Radio
orp.

Lockport, N. Y. Norton Laboratories.

Normon. Okla. University of Okla-
homa.

Charleston, S. C. Charleston Radio
Electric Co.

Austin. Texas. Texas Radio Corp.

Philadelphia, Pa. Lennig Bros.
Fortress Monroe, Va. Henry Kunz.

man.
Alhany. N. Y. Shattom Radio Mfg.
Co.." Tnc.
Signonomey, Towa. Friday Battery &
Electric__Corp.
Fremont, Neb. Midland College.
Tyler. Texas. The Tyler Commercial
College,

Charleston. S, C. Radio
Corp. . .
Lawrencchurg,
Vaughan,
Wilmington.
Hamp, .
Ames, Towa. Towa State College.

Kanzas City. Mo, Western Radio Co.
State College, Pa. Pennsylvania State

College.
Okla, Radio

Okmulgee,
Co.

Fargo. N, D. North Dakota Agricul-
tural College.

Topeka. Kan. Auerbach & Guettel.

Frosthurg, ,Md. General Sales Engi-
neering Co.

El Paso, Texas. St.
dral,

Moorehead. Miun.

Parkershurg, Pa.

Palmetto
Tennessee, Jas. D.

Del.  Boyd. Martel &

Donaldson

Patrick’s Cathe-

Concordia College.
Horace A. Beale. Jr.

New VYork City. Calvary Baptist
Church.
Albilene. Texas. Albilene Daily Re.

porter,
Peoria. TIl. Radio Equipment Co.
Houston. Texas. Rice Institute.

St. Louis, Mo. St. Louis Radio
Service Co.

Hamilton. Ohio. Doron Bros. Elec-
tric Co.

Schenectady, N. Y. TUnion College

Radio Cluh.

Urbana. Illinois. University of Illinois.

Dallas. Texas. City of Dallas.
Cane Girardean. Mo. So. East State
Teachers’ College.

Clemson College, S. C. Clemson Ayg-
ricultural College.

Grove City. Pa. Grove City College.

Bn(;mlngham, Ala, Alabama Power
o.

Johnstown, Pa.

0.
Tecumseh, Neb.
Elec. Co.
Manhattan, Kan.
cultural College.
aco. Texas. Sanger Bros.
Pl}iladelphin. Pa. Wright & Wright.
ne.

Pennsylvania Traffic
Reugg Battery &
Kansas State Agri-

370 METERS—810 KILOCYCLES

CYB
WGN

Mexico City, Mcxico. Tl Buen Tono.
Chicago. 1. Chicago Tribune & Chi-
cago Radio I.ab.

380 METERS—789 KILOCYCLES

WGY
WHAZ

Schenectady, N. Y. General Electric

o.
Troy, N. Y. Renssalaer Polytechnic
Inst,

385 METERS—780 KILOCYCLES

WOAI

Sa|C1 Antonio, Texas. Southern Equip.
o.

390 METERS—768 KILOCYCLES

WBAV

WIAX
WTAM

Columbus, Ohio. The Ernor Hopkins
o.

Cleveland, Ohio. Union Trust Co.

Cleveland, Ohio. Willard Storags
Battery Co.
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AreYouProud

of Your

Radio
Set?

then keep a
record of its
performance

{E| Radio Bm” st isteners

Can you tally offhand how many sta-
tions you have received or do you
keep a bulky book record somewhere?
Here’s a handsome Log Record and
Book of Information to keep your

Radio’s performance. Keep it always
in sight, show it to your friends when
they visit you. It's a book to be
proud of.

Contains 80 pages filled with inter-
esting, useful information and data
including a complete accurate list of
broadcast stations in the United
States showing time of their opera. ¥
tion. Size of book 6x9Y%; inches,
loose.leaf binding, two-color printed

cover, ™

BFY——————————

It is one of the finest books of the
E Company. Order your copy
from your Radio Dealer Today or ]
write us direct enclosing 50c.

—][s]

i
1 PRICE

¢) Prepaid

¥
— A

The Consrad Company
233 Fulton Street
New York City

é Selling Agents

srad

39§ METERS—759 KILOCYCLES
KHJ Los Angeles,. Calif. Los Angeles

Times.
WDAR  Philadelphia, Pa. Lit Bros. Club.

411 METERS-729 KILOCYCLES

WDAF Kansas City, Mo. Kansas City Star.
WHB Kansas City. Mo. Swesney Auto &
Electric School.

417 METERS—719 KILOCYCLES
WBAH Minnepaolis, Minn. The Dayton Co.
WLAG Minneapolis and St. Paul, Minn. Cut-

ting & Washington Radio Corp.

420 METERS—714 KILOCYCLES
CFCW London. Ont. The Radio Shop.

CJCE Vancouver, B. C. Spratt-Shaw Radio
o.
CKCK Regina, Alaska. Leader Publishing Co.

421 METERS-712 KILOCYCLES
Sihtipoc, Minn. Steel Co.

423 METERS—711 KILOCYCLES
San Francisco, Calif. Hale Bros., Inc.

425 METERS—705 KILOCYCLES

AQ6 Cauton. Ohio. Hdqtrs. 135th Field Art.,
Ohio National Guard.
CKAC Montreal, Que. Ta Presse.

429 METERS—699 KILOCYCLES
Atlanta. Ga. Atlanta Journal.

430 METERS—697 KILOCYCLES

CFAC Calgary, Alta. Calgary Herald.

CFD Nanaimo, Sparks Co.

CIGC London, Ont. London Free Press.
CJsC Toronto, Ont. The Evening Telegram.

KIAF

KPO

WSB

435 METERS—690 KIL_OCYCLES
CKCH Ottawa. Ont. Canadian National Rail-

way.
Radio, Va. U. S. Navy Dept.

NAA
440 METERS—681 KILOCYCLES
AA3 Denver, Colo. Fitzsimmons General
Hospital.
CFCF Monctreal, Que. Marconi Wireless Teleg.
0.
CFCN Calia:iy, Alta. W. W. Grant Radio,
td.
CHCL  Vancouver. B, C. The Vancouver Mer-
chants Exch., Ltd.
CHCM Calgary, Alta. Riley & McCormick,
td.
CKCX Calgary. Alta. P. Burns & Co., Ltd.
441 METERS—680 KILOCYCLES
wWOS Jefferson City. Mo. Missouri State

Marketing Bureau.
448 METERS—670 KILOCYCLES

WMAQ Chicago, Ill. The Chicago Daily News.

ericanradiohistorv com

WFI Philadelphia, Pa. Strawbridge &
Clothier.
400 METERS—749 KILOCYCLES
AV7 St. Paul. Minn. 6 Inft. Mian. Nat.
Guard.
CFCA Toronto. Ont. Toronto Star.
CFCH Iroquois Falls, Ont. Abitibi Power &
Paper Co.
CFCL  Victoria. B. C. Centennial Methodist
Church.
CFQC Saskatchewan, Sas. The  Electric
Shop, Ltd.
CFUC Montreal, Que. TUniversity of Mon-
© treal.
CHAC Halifax. N. §. Radio Engineers. :
CHCE  Victoria, B, C. Western Canada Radio
Supply Co., Ltd.
CJCT St. Johns. N. B. Maritime Radio Corp.
CICX Olds, Alberta. Percival \W. Shackleton.
PWX Havana. Cuha. International Tel. &
Teleg. Corp.
WBAK Harrishurg. Pa.  Pennsylvania State
Police.
WHAS Louisville. Ky. Courier Journal &
Louisville Times.
405 METERS—740 KILOCYCLES
WIY New York City. Radio Corp. of Amer-
ica.
WOR Newark. N. J. L. Bamberger & Co.
406 METERS—738 KILOCYCLES
WAR Sisiht. Wis. Kopp Radio Co.
410 METERS—731 KILOCYCLES
CFC] Quebec. Que. TLa Ciede L'Evenement.
CFCK  Fdmonton, Alta. Radio Supply Co.
CFCR Sudlliugy. Ont. Laurentida Air Service,
td.
CHBC Cal%ary, Alta. The Alherta Publishing
o.
CHCD Quelt:)ec. Que. Canadian Wireless &
lec. Co.
CICD Toronto, Ont. T. Eaton Co.
CICN  Toronto. Ont. Simons. Agnew & Co.
CKCD Vancouver. B, Vancouver Daily
Province.
CKOC Hamilton. Ont. Wentworth Radio Sup-
ply Co.. Ltd. .
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Every day, 100 careful
purchasers select
MAR-CO STA-PUTs
~—the famous plugs
thatdoeverythingyou

expect, yet cost but
40 cents! Now im-

proved and strength-
ened, STA-PUT is
the outstanding plug
value!

i

The compact, leak-proof construction,
and the amazingly smooth, easy opera-
tion, of MAR-CO neutralizing con-
densers works wonders in all radio
frequency circuits. Perfect neutralizing

'TTT'YTTYTT'VTTTTTTTTTTT

K of tube capacity for $1.25.

E

3

s »

ct MAR-CO
" HADIO

E——. — 1 i T

PRODUGTS

Brings you a Genuine

"UNDERWOOD

TYPFPEWRITE R
10 DAYS FREE TRIAL Four$2.00 unconditionally

dsys you are not satisfied with late model UNDE!?W‘:;OIIS,

typewriter rebuilt by the funou:h é.lnpmm Ward process
GREAT PRICE SAVING Pigct,to you from the
tory in the world by our money saving ml::-f:‘;:'typewﬂter fuc:

EASY MONTHLY PAYMENTS Sosmall that

notice it while you enjoy the use of this wcmderl‘ui’‘;’1:\“:;;’:%!}efmt

FREE BOOK OF FACTS §pisinine Shipman
system of rebuildi wril
UEThe typewTitar Hdusisy both EstPLCtve 4o Satectarming,

Act Today!
Mail
Coupon

Shipman W
Mfg. Company
1-9.56 Sl-' Ruild;

& R
Aves,, Chicago

a copy
Ires book of facts,



www.americanradiohistory.com

Radio News for September, 1924

Tuska Superdyne

TUSKd RAaADIO

WAVE LENGTH VOLUME

There are only two knobs, one to pick
up stations, the other to control volume
and eliminate unwinted programns. A
guide card is furnished to show set-
tings for the ditTerent stations. Tuska
Supenlyne selectivity represents a tre-
mendous advance in radio.

whats i this name?

O MANY new and unusual names!

What do they all mean? “Dyne”
comes from a Greek word meaning
power, and is used by scientists
to-day to indicate force. The Tuska
Superdyne is a scientific instrument,
precision-built to handle radio energy
with superior accuracy, with super-
sensitivity, with supreme simplicity.
What could be more appropriate than
“Superdyne”?

This unique receiver is C. D. Tuska’s
exclusive development of a basic prin-
ciple to super-excellence. For thirteen
years the name Tuska has stood for fine

THE C. D. TUSKA

Nine Times Across the Country

“Eighty-nine stations were heard with the Tuska

Superdyne in one month; the actual number of days

on which we listoned was twenty-one. The greatest

jump—Los Angeles—was made probably eight or

nine times in two weeks: as a usual thing. any time
the attempt was made.””

D. WisvER.
Asbury Park, N. J.

TRADE MARK
PLEULPAT OFF.

RADIY

radio apparatus, and to-day it means
more than ever. Tuska receivers made
years ago are as good now as ever, giv-
ing daily pleasure to their owners.

Your set, the one you buy to-day,
should be your proud possession for
years to come. Be sure it is the Tuska
Superdyne. Only four tubes are used.
That means economy. Youoperateonly
two dials. That means simplicity. And
tests show this receiver to exceed the
results of sets using more tubes. That
means extraordinary efficiency.

Your Tuska Superdyne will thrill
you for years.

CO., Hartford, Conn.

The Superdyne
Radio Frequency Receiver

The model illustrated above is priced at $150,
witliout tubes, batteries or horn. Great for loud
speaker veception of distant ststions. Full, natural
tone. Licensed under Armstrong Circuit Patent No.
1,118,149, Other Tuska receivers from $35 to §350.

Write for Folder No. 11-M.

www americanradiohistorv com
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YOU CAN LEARN
NEWSPAPER
WORK

Experienced Editor Will Teach You
How to Become a
Reporter

FACINATING WORK--GOOD PAY

Only a Few Months’ Work Required
To Qualify You for a
Better Position

Regular reporters earn from $40 to $125
a week. Good deskmen on a daily paper are
paid from $60 to $100 a week. A *“‘Star”
Reporter can command his own salary. Hun-
dreds of ambitious men and women enhance
their income materially by corresponding for
newspapers or writing for magazines in their
spare time.

We Will Teach You at Home

We czn develop your talent for writing
and lead you into this well paying profes-
sion. Our Practical Course in Journalism
was personally prepared by Henry J. Brock-
meyer, Assistant City Editor of the New
York Evening Post. Mr. Brockmeyer has
trained hundreds of men and women, many
of whom have, under his guidance, developed
into front rank reporters or feature writers.

Mr. Brockmeyer's course will teach you
what it would take years of actual news-
paper work to learn. It consists of six com-
prehensive lessons jugt brimful of everything
a reporter must learn. The following are
only a few of the subjects covered.

. Starting in Journalism. What is a News-

paper? What is News? Start and Finish
of a News Story. Technical Terms. The
Type Point System. Styles of Type, Proof
Reading. Capitalization and Punctuation.
A Late Fire Bulletin. Court Stories. Libel
Laws, Copyright. Hints to Reporters. Per-
sonal Conduct. Re-Writing and Condensing
Stories. Paragraphs and Short Items. Good
and Bad Styles. Broadening the Vocabu-
lary. Aids to Good Style. Special Stories.
Suggestions for Stories. Rhetoric. Prepar-
ing Your Story. Don'ts for Writers. Office
Organization. Syndicated Matter. Business
Office. Mechanical Department. Hints for
Headline Writers. The Make-Up. The
Country Correspondent, etc., etc.

Use Coupon—Save 509,

Although the price for the entire course is
$10, entitling the student to full consulting
services directed by Mr. Brockmeyer per-
sonally. we will accept enrollments, if the
coupon below is used before Sept. 20, at
$5—exactly half price.

Five Days’ Trial

Just pin a check, money order or five dollar
bill to the coupon below and mail. Then
take five days after the course arrives to
decide whether you want to keep it. If not,
return it at our expense and your money
will be immediately refunded.

THE PRESS 6UILD, Inc., 66-R West Broadway, N. Y.

AV S O .

1

0 THE PRESS GUILD. Ine. (Expires Sept. 20, 1924)

: 606-R West Broadway, New York City.

] Enclosed find $5 for which you are to ship ine at once,

1 E,l;ennald. Henry J. Rrockmeyer's complete course in

1 ctical Journalism with the distinet understanding
that if I veturn the course in five days my full $5 will

: be vefunded and no questions asked.

[ T 50 AG0aR66 6600000 04 05000A006080060 0300066600

a

g (Address) ... .....iiiiciiiiiiieiiiiiiiiiiiiieaana,

]

e (City) . i {State)........

450 METERS—666 KILOCYCLES

CFCO  Bellevue, Que. Semmelhaack-Dickson,
CFCQ Van%c')(\il.ver, B. C. Radio Specialties,
CFRC Kinf;‘s':i(;n. Ont. Queens University.

CKCE Toronto, Ont. Canadian Ind. Telephone
CKY Wixgﬁ'pcg, Man. Manitoba Telephone

455 METERS—659 KILOCYCLES
KFOA Seattle. Wash. Rhodes Dept. Store.
WJZ New York City. Radio Corp. of Amer-

ica.

462 METERS—649 KILOCYCLES
WCAE  Pittsburgh, Pa. Kaufman & Baer Co.

469 METERS—640 KILOCYCLES

KFT Los Angeles, Calif. Earl C. Anthony.

WCAP Washington. D. Chesapeake & Po-
tomac Tel. Co.

WWRC Washington. D. C. Radio Corp. of
America.

476 METERS—630 KILOCYCLES
WBAP Fort \Worth. Texas. Fort Worth Star

Telegram.
WFAA Dallas. Texas. Dallas News and Dallas

Journal. .

484 METERS—619 KILOCYCLES -
WHAA Towa City. Towa. University of Towa.
wocC Davenport, Towa. Palmer School of

Chiropractic.

492 METERS—609 KILOCYCLES -

KGW Pnrt’l‘and, Ore. Oregonian Publishing

Lo,
WBAY New York City. Western Electric Co.
WEAF .\'e\vCYork City. American Tel. & Teleg.
0,

500 METERS—599 KILOCYCLES

CYL Mexico City. Mex. I.a Casa de Radio.
CYX Mexico Citv, Mex. Excelsior-Parker.
WMC Memphis. Tenn. The Commercial Ap-

peal.
509 METERS—590 KILOCYCLES

KLX QOakland. Calif. Oakland Tribune.
WIP Philadelphia. Pa. Gimbel Bros.
A\yole] Philadelphia, Pa. Johu Wanamaker.

517 METERS—580 KILOCYCLES
WCX Detroit. Mich. Detroit Free Press.
WwW T Detroit. Mich. Detroit News,

526 METERS—570 KILOCYCLES
WOAW Omaha, Nebh. Woodmen of the World.
536 METERS—560 KILOCYCLES
KYwW Chicago. TIl.  Westinghouse FElec. &

iig. Co.

546 METERS—549 KILOCYCLES

KSD St. Louis, Mo. St. Louis Post-Dispatch.

LRIV SOOI S I TN

Reflex Radio Receivers
in Theory and Practice

(Continued from page 321)

KLU T e g

from the plate circuit. Across the sec-
ondary L, are connected the crystal de-
tector D and the primary T, of the step-
up transformer T: T, which is of a type

generally known as step-up inter-
tube transformers. The primary T,
may be shunted by a condenser C,

of .002 mfd. capacity. and is often done
when a crystal detector is being used. The
secondary T, is connected in the grid
circuit of the tube V,, the condenser C;
acting as a short circuit of T, in so
far as radio-frequency currents are con-
cerned.

RADIO FREQUENCY POTENTIALS

The radio-frequency potentials com-
municated to the grid G, of a tube V,
are amplified by the tube, the amplified
currents passing through I, and being
passed on by inductive coupling to-L,;
the oscillations in L, are detected by the

crystal detector D and pulses pass
through the primary T: of the A. F,
transformer Ti. Currents of an al-
ternating nature are produced n

the secondary T., and as the right-hand
side of T. is connected to the filament,
.and the left-hand side is connected
through the inductance 1., to the grid,

www americanradiohistorv com
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Practical
Authentic
‘Radio

Hookups
FOR
25¢ Prepaid

P ,m_,___._
- 100

I RADIO ¥
;HDGHUFS;

E
3
By
A3
_'Q
g
T
i
g

No Radio Hookup book
on the market can equal
this handy 52 page book
information contained
in it,

All data is compiled by
a radio expert with
years of experience and
is edited so that every
word can be understood
and the diagrams and
drawings can easily be
followed. Thousands of
the books have already
been sold. We have had
to make a second edi-
tion which is now ready
for distribution. Get
your order in early so
that you will have this
book for the fall season.

All Orders Filled

. Within 24 Hours.
You Can Obtain a Copy

m.

Dealers.

Prepaid

‘Selling Agents

CONSRAD COMPANY Inc.

233 Fulton St., New York
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Super DeLuxe Dials

Where eye and hand are

in scientific balance

Test this dial with any other and
see how much more quickly you
can turn to any degree or frac-
tion of a degree.

Shorter interinediate lines, nu-
merals on the bevel and a gen-
erous knob are the reasons.

It is a truly beautiful creation
which gives that final touch of
dignity and attractiveness to the
quality set. On the set you
buy look for the minute Na-ald
trademark as you would for
“Sterling”’ on silver.

Price 75c. Other prices of Na-ald
Dials are: 3%” 50¢, 3” 35¢ and 2”
(rheostat) 35c.
ALpEN ManuracturiNG Co.
Springfield, Massachusetts
K
A.-ﬁ'

£ |

O’NEIL AUDIPHONE

All music and speech re-vivified by “lami-

nated voice-core.” Complete with $30

connecting cord
West New York, N. J.

O’NEIL MFG. CO.
719 Palisade Ave.,

RADIO HORN

et the whole family listen to the music.
Adld to ;he anne'aran“ l:}nd P
e of your set. Mail a
;:Iluar bﬂr f:r h:rn Hike pic- I00
ture, knocked down, prepaid. —
. = Easily assembled by anyone.
FOX MFG. COMPANY, DEPT. B
247 So. Broadway, Los Angeles, Cal,

the audio-frequency currents are applied
to the grid. The audio-frequency poten-
tials applied to the grid now causc large
audio-frequency variations in the plate
curreiit of the tube, and these pass
through the head-phones T and operate
them. As L, L, is an air-core trans-
former and the coupling, as regards
audio-frequency currents, is extremely
weak, no audio-frequency currents will
be passed into the detector circuit. It
is also hardly necessary to point out
that the radio-frequency currents passing
in the plate circuit of the tube will in
no way affect the head-phones T, which
will only respond to the amplified audio-
frequency currents produced after recti-
fication.

There are several points of design
which have been observed even in the
simple circuit of Fig. 10. It may be
uscful to point these out. In the first
place, it will be noticed that the fila-
ment rheostat R, is connected in the
negative lead to the filament—i.c., the
rheostat is connected between the nega-
tive terminal of the “A” battery and
one side of the filament. The effect of
this is that when the rheostat is in cir-
cuit, the current through the filament
and through the rheostat will produce
a drop of potential across the latter
which may amount to 1 volt. The effect
of this is that the negative terminal of the
“A” battery B, is at —l1 volt potential
with respect to the negative end of the
filament F, It will be noticed that the
right-hand side of T, is connected to the
negative terminal of Bi:. The result is
that the grid G, is given a normal oper-
ating potential of about —1 wvolt. This
is highly desirable, because the tube acts
purely as an amplifier in the Fig. 10 cir-
cuit; it amplifies both radio- and audio-
frequency currents, but in both cases it
is mighty desirable to avoid the establish-
ment of grid current due to the grid
becoming positive with respect to the
negative end of the filament. By keep-
ing the grid at a negative potential, grid
currents will only be set up when the
signals are very strong. By this little
device distortion due to damping of the
positive half-cycles of current, and con-
sequent rectification, are avoided. If a
larger negative potential is required a
small “grid battery” is connected at the
point X in the circuit so that some such
operating point as B in Fig. 8 is in use.

It will also be noticed that the “B”
battery B, and the head-phones T are
connected together at what may be
termed the bottom of the plate circuit
of a tube. The “B” bhattery B, has its
negative terminal connected to the posi-
tive terminal of an “A” battery. By do-
ing this we get the additional voltage of
the battery B: communicated to the plate
A, of the tube, whereas if we had con-
nected the negative terminal of the “B”
battery to the negative terminal of the
filament battery we would have lost this
extra voltage. Some definite convention
is highly desirable, and the practice of
connecting the negative terminal of the
“B” battery to the positive terminal of
the filament battery is one always to be
recommended, except perhaps in very
special cases which need not be discus-
sed here.

POSITION OF “B” BATTERY

The question of whether the “B” bat-
tery should be in the position shown, or
should change places with the head+
phones T is a doubtful point in a single-
tube circuit. When two or more tubes
are used, the “B” battery should be con-
nected next to the filament battery, but
when a single tube is used there are

www americanradiohistorv com

Radio News for September, 1924

10006000000 00000000A0R000000000000400401

R-‘\I)!U\,‘
IS

/
\'.

Cannon-Ba
HEADSET $3.50

Regardless what price you pay
for a receiving set, its efficiency
and sensitiveness means nothing
if your headset or loud speaker
fails to do its duty.

The Camco Cannon-Ball Headset
is rapidly increasing its circle of
enthusiastic friends. It is a qual-
ity headset at a fair price. And
you can count on it to give you a
reproduction of the program with
a clearness and richness of tone
that will please your ears.

Ask your dealer to let you exam-
ine the interior of the phones. Slip
them over your head and on your
ears and note how comfortable
they are.

Camco craftsmen specialize on
radio headsets and loud speakers.
This develops perfection to the
highest degree.

Invest your money wisely—Camco
Cannon-Ball, $3.50; Camco Grand,

$4.75, and the CAMCO

Loud Speaker

$9.50

The brown fibre,
Camco Loud
Speaker pictured
here is a very
pleasant family friend.
Twenty-two inches tall.
Ten inch bell. Artis-
tic, black enamel metal
base and six foot, dur-
able black cord. Com-
plete with a clear, mel-
low tone Camco Loud
Speaker Unit making a

quality speaker at a
fair price. At your
dealers.

DEALERS: Ask your jobber about Camco
products or write for complete details.

CANNON & MILLER CO., Inc

SPRINGWATER, N. Y
O O O T OO O OO OO

T O O O o T T e T o T o O O I T O O O O L L O T T T I T T T T T
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10 cents will bring one can of ALLEN
SPECIAL RADIO SODERING PASTE
if you mention this advertisement. A

limited number of booklets on ‘“How to
Soder Radio Sets” will be given free to

early replies.
L. B. ALLEN,, Inc.
4564 N. Lincoln St.
CHICAGO, ILLINOIS

BELLDIALS and SOCKETS
Handsome molded Bakelite,
The neatest and most effi-

cient for your set. Bell Sockets give the unique
double wipe contact. unlike any other. Write us
for prices and details.

BELL MANUFACTURING CO.
11 Elkins St, Boston 27, Mass.
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NEW! STARTLING!

A Revolutionary Development!

The Tube That Eliminates A
“B” Batteries o

THE impossible has been achieved, namely the DETECTION and
AMPLIFICATION of Radio Signals without a “B” Battery.

It is no longer necessary to be in danger of blowing out tubes.
(80% of all tubes are blown out—only 20% burn_or wear out
naturally). The Nutron Solodyne Tube makes the Solodyne Cir- .
cuit possible and thereby eliminates the “B” Battery with its
disagreeable noises, high expense and bulk.

The Nutron Solodyne Tube was developed by our engineers
especially for the first tests of the Solodyne principle made by
Radio News and fully described in last month’s issue.

\\TROA,

Mr. Gernsback says: “We are confident that during the next few years the
Solodyne principle will be adopted in the majority of receiving sets.” By all
means get acquainted with the Nutron Solodyne Tubes which give the Solo-
dyne Circuit untold possibilities! Complete diagrams and instructions are

TR included with each Tube . . . . . . . Price $6.00

GUARANTEE. Each Nutron Solodyne Tube is guaianteed in every way and will

TU BE be replaced at once if, within 10 days, it should not work and the filament still lights.
Nutron Standard Tubes

Nutron Parts for Solodyne Circuits Eighteen years of radio manufacture enable the Nutron Mfg.Co.
For best results from the Solodyne Circuits you must use only to offer you the very bestin tube development—especially in these

R g dard types. -
the best of materials, There is not much energy to lose. Low-loss BB yp
condensers and coils will give results. The following parts have Nutron Tube Standard Type .028 Amp. Tubes have valuable

been especially designed by our engineers for use in Solodyne characte: stics not obtainable in any other tube of this type.
Circuits and consequently will give superior results in standard The mutual conductance of these tubes at 90 volts is over
circuits by reason of their unusually fine construction. 800. As a power amplifier they are not equalled by any other
. tube. They are a super tube. They must prove satisfactory to
Nutron Condenser (Vermer TYPC)- A low-loss condeqser, 23 you or be returned within 10 days and replacement will be
plate, volume on distance stations controlled by Vernier. made at once, provided the filament still lights—no waiting.

. ) P“f:e $3.50 Distributors appreciate the value of our unusual service.
Nutron ;I'ransformer (lhl() ratio). Has exceptlonal% high num-  Nutron Tube Standard Type (.028 Amp.) .. $4.00
ber of turns on secondary . . . . rice $3.00  Nutron Dry Battery Tube (1% Volts) . : 5 4.00

Nutron Coupler. Tickler is wound as per specifications of the
Solodyne Circuit. This is a 3-circuit coupler with tapped se- :
condary and aperiodic primary . . .  Price $3.50 Important! Something New! Coming!
Nutron Grid Leak. This grid !eak .is highly Cfi‘ical‘ as to ?djust— Parts and diagrams for Solodyne circuits consisting of one stage
ment because the regeneration is f:ontrollgd by it. Itis very radio frequency and two stages of audio frequency amplification
%qsmye in its action and is especially designed fgr.Solodyne are being manufactured and will be on the market in August.
fredie .. e e rice $1.25 Tl;is if sodmetlhing that has been sought for years and is now
. . completely developed. Our engineers have spared neither effort
Nutron Tuned Radio Frequency Kit nor expense in perfecting these hook-ups and you will be simply

. “ : 1]
Qt last YOU’:‘Caerl '?’lélldsat ‘%V%’Y moccllerateRcosg that bli set Yog amazed at the results they have secured. Watch for further an-
ave wanted. Build a 5-tube Neutrodyne Receilver or other tune nouncement at an early date and don’t miss the enjoyment in

radio or tuned regenerative receiver. Send for this laboratory-  store for you!
tested kit and be sure of distance and selectivity. CAUTION!

We make the assertion that there is not a better set of trans-  Be sure you use Nutron parts for Solodyne Circuits. They are the

formers, low—lo§s cqndensex:s or Nutrons {(for neutralizing) on the approved laboratory-tested parts and there is absolute certainty
market than this Kit contains. If you want the best results you  of securing best

There are none better at any price.

must always use the best materials and workmanship. TheNutron  results when
Tuned Radio Frequency Kit furnishes the very best available ma-  they are used. Nutron Mfg. Co.
terial and workmanship at the lowest possible price. TheNutron Mfg. 715 Main Avenue, Passaic, N. J.

Each Kit is complete with 3 very low-loss Condensers, 3 labor-  Co. believes that Please send me the following Nutron parts
atory-tested R.F. Transformers assembled ready for panel mount- “the bestis none indicated by X. Enclosed is check, money-order
ing, 2 mounted Nutrons for neutralizing . Price, only $14.00 too good.” for same. (Payment must accompany orders).

B o o Tubes 628 An %500

C St g . 4.
DISTRIBUTORS ATTENTION 5 Dry Bactery Tubes 14 Volts . 4.00
To provide for the enormous demand being made for Nutron Solodyne Tubes E-?g‘;‘i?;‘:,;'ﬂ (Vernier) . . . 3:?,8
we suggest that distributors order their supply at once. Full protection is ex- OCoupler . . . . . . . . 3.50
tended to recognized distributors as to discounts, replacements, dealer helps, etc. E_(l?fid L—Clg: dio Frequency Kit 11&5’

All orders receive prompt attention but preference is given to those first received. uned Radio Frequency ‘

Name
NUTRON MANUFACTURING CO Street
715 MAIN AVENUE PASSAIC, NEW JERSEY | Ciy State
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1 KNOB TURANS 1T 6ONLY ONE DAILL
CRYSTAL HOLE FOR PANEL

NO SCREWS NEEDED

e
INSULATED | [ e L00P ERD [THTE
2 s | QIO [FErmsy
i [
1 1}
F | RIGID
DETACHABLE EDNSTRICTS
LGS i
- \ LEVER CEMTE
e g'! 3 "ckogl&uouul
4 BASE EASILY | e 1 chey
REMOVED FOR
REPLACING CRYSTAL

TENSION ADJUSTABLE
‘oBY SPECIAL SET ECRF)

Best Crysta
Ever Designed.

FRESHMAN

Double Adjustable
Crystal Detector

At last tle experimenter who
has searched for the ideal crystal can
now depend upon a perfect detector.
The new Freshman Double Adjustable
Crystal Detector has met every re-
quirement of the ideal unit. It affords
uninterrupted, noiseless, distortionless
reception, yielding extraordinary vol-
ume with entire absence of squeals and
howls often introduced by vacuum
tube detectors.

The World’s Best for
Crystalor Reflex Sets

No more searching for the
sensitive spot—merely turn
the knob as you would a dial.

Freshman Double Adjust-
$1.50

s GLASS
ENCLOSED

able Crystal Detector for
panel or base use, com-
plete

Freshman Super - Crystal
with Non-Metallic Hous-
ing. Fits any standard 5 0
detector unit C
At your dealer’s or send purchase price
and .you will be supplied postpaid.
FREE| Write for building _plans and
'* hook-ups of Super-Heterodyne,
Reflex and other popular circuits. Ask for
Circular L-109.

@as, reshman (5. Inc.
Zeadiol Gondenser MPoduces

106 Seventh Ave., New York

Be a Motion Picture
Photographer

$100 to $250 a week. New plan qualifies
you quickly in spare time at home. Earn
white learning.  Also opportunities in
Commercial, Studio Portraiture and News

Photography.

FREE Motion Picture or Professional
View Camers, New Booklet

Write today. New York Institute of

569, 143 West 36th Street, New

CAMERA

explains everything.
Photography, Dept.
York_City.

11 FEET LOHG

hntu_\_\_\_
Inmulstor -, Site for Dhask Arienns
o 130 Famn Sacamsdend e Wors |
D WOT A LOOP

Tumbuckle © %

TBUT A FLLL SIZE ANTENNA

L
$7 3 2 near
COMPLETE M 2R S Araerns celing
POSTPAID Ne DANGER from LIGHTNING

Or $5, if four set owner’s addresses are sent €0 U,
&cernﬂma of Merit Radio News Laboratories)
INTER-STATE SIGNAL CO., DEPT, 3, COLUMBUS, O.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS —$2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N, Y. C.

I arguments which may be advanced in
favor of the idea of having the head-
phones next to the “A” battery. The
most cogent argument is that when the
“B” battery is next to the filament bat-
tery, as shown in Fig. 10, if there is any
lecakage betwcen the head-phones T and
the operator wearing the head-phones, a
shock may be received. This is not likely
to happen in the case of Fig. 10 because
the “A” battery B, is ordinarily insulated
unless definitely earth connected. If,
however, an actual connection were taken
from the negative terminal B, to the
earth, as shown by the dotted line in
Fig. 10, the argument might apply. In
any case, the author does not consider
that this is an important point, because
head-phones are generally well insulated
and the chance of shock, or injury to
the head-phones, is very small.

SPECIAL EARTH CONNECTION

It may be pointed out here that a
connection between the negative of the
“A” battery and the earth, as shown by a
dotted line in Fig. 10, is generally desir-
able in the case of a loose-coupled cir-
cuit of this kind and helps towards sta-
bility.

It might be asked, “Why should not
the head-phones T be connected next to
the plate of the tube?” Here we have
an example of the principle that no piece
of apparatus which is likely to have a
capacity to earth or a leakage. to earth
should be connected near a point at
radio-frequency potential to earth. This
question of capacity to earth is a very
important one, and it might be as well
to explain the meaning of the term. Any-
thing which is connected by a short wire
to the earth plate is considered as being
at earth potential. If a large condenser
is connected in between the earth and
the object, the latter, to all intents and
purposes, may be said to be at earth po-
tential. Even a medium-sized condenser
inserted in the lead between the earth
and the object will not alter the fact
that the object is substantially at earth
potential when radio-frequency currents
are flowing through the leads to the earth.
When, however, audio-frequency currents
are involved, a medium-sized condenser
would not have the equivalent effect of
an ordinary wire connection. If the con-
denser in the lead is of relatively small
capacity, say, .0005 mid., radio-frequency
currents flowing through this condenser
will set up potentials across it and the
object previously mentioned will cer-
tainly not be at earth potential.

EFFECT OF THE BODY

Now there are many objects of sub-
stantial size in a radio receiving station,
and the principal object is the operator
himself. He is, to a certain extent, a
conductor, and since he stands on the
floor he acts like one plate of a con-
denser, the earth acting as the other
i plate.
a capacity to earth. If, then, we were
to touch the aerial terminal of the re-
ceiver, it would be equivalent to con-
necting a large condenser across aerial
and earth. Incidentally, it would also
be more or less equivalent to connecting
a leak across aerial and earth, because
the operator is not usually perfectly in-
sulated from the ground. The “capacity
to earth” effect of the human body is
particularly noticeable when the hand is
placed near a condenser or other part
of a sensitively adjusted receiver work-
ing on short wave-lengths. The higher
the frequency of the currents in a radio
receiver, the more susceptible will they
be to interference by the capacity effect
of the human body. In the case of

The human body, therefore, has.
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Something Better to Put New
Life in Receiving

A Microcondenser:

Especially Designed for

Equalizing Radio Fre-
quency Circuits

A Turn of the Screw Slot In the Visible
Plate Sets It In the Equalized Position,

The Equalized Position The;
Remains Fixed Without An;
o Further Manipulation.

The Use of a Long,
Dry Stick, Sharpened
at the End, Makes
Perfect Equaliza.
tion Possible
without Any
Error Due to
Hand or
Other Ca.-
pacity.

ACTUAL
SIZE

1=
Unusually
Wide Range of
Capacity—Perfect
Equalization Where
g)‘thcrs Fail—Cures o U

any Hopeless Sets, annsching
Reflex "and Others. reasiand

Convenience and Simplicity of Installation.

Extraordinary Ease of Adjustment—A Turn
Sets It and It Stays Put.

tneluding

MICROCONDENSER

The
SterlingManufacturing Co.
Cleveland Ohio

R 311

Our New Fall
Catalogue

is the most complete list of
Radio Supplies and Sets
ever published and con-
tains hundreds of new ar.
ticles which are hard to
get.

Be Convinced—Send 5S¢
for your copy today.

BURGESS large 22%-V "B’ Batter:

BURGESS large 45-V ‘‘B” Battery.... ... 3.68
“SUPERDYNE'’ Special coupler ...,,.... <« 4.89
‘‘Gold Seal’” Homecharger, $13.22 Valley...... 13.95

G. E. TUNGAR charger, 2-Amo, $14.37 5-Amn., 22,29

Platn, 1-Titr $038 2peo NS e
ain, -Pit., 5 23-Pit., $4.1 43-Pit., X
Verler, 11-Pit., $4.62 33-PIL, $5.00 S0opr’, soog

FrigelsMFF.L\jE.;'s(. skDLl%ulg Mo., Cash or C.0.D
ALES C NY
1804 Lafayette Ave OFVIPA

ST. LOUIS, mo.

—_——
Charge Your Battery
For A Nickel

The Gold Seal Homcharger
Charges Radio and Auto Bat-
teries at home overnight for a
nickel.  Your dealer has it
Write for FREE booklet and
list of broadeasting stations.

The Automatic Eleetrical
' = Devites Co.
i 118 W. 3rd St., Cincinnati, 0.

[ LEICH ELECTRIC CO. |

Leich Headphones, Non Tune Rectifiers
L’-Radio Jacks and Plugs
Write for complete Radio Dulletin 101-C
GENOA, ILLINOIS

Get a Handy Binder lor your RADIO NEWS. Holds and
preserves six issues, each of which can be inserted or re-
moved at witl. Price 65¢. Experimenter Pub. Co.. Inc..
Book Dept., 53 Park Place, New York. .
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TROPAFORMERS

Rear view of the Tropadyne receiver.

The spacing of the R, F. transformer coils can be clearly seen. The numbers designate the following instruments: 1, the tunmer;

2, the oscillator coil; 3, the grid leak; 4 and 5. fixed .0005 condensers: 6, the tuning condenser; 7, oscillator condenser; 8, loop jack: 9, tune
R. F. transformers; 10, A. F. transformer; 11, potentiometer; 12, rheostats; 13, jacks for detector and loud speaker.

be tuned independently to the same or
ferent wave-lengths. This is a conditi
ever before been attained &

The electrical center ol the oscillator circuit
is approximately at the center turn of the
coil. In practice, this connection is not crit-
jcal. It may be two or three turns either
side of the center, without serious!

> THE TROPADYNE

Improved Super-Heterodyne, Radio’s Latest Achievement
(Reprinted from August Radio News)

dif-

the Tropadyne circuit one tube acts both as
oscillator- and detector, and is a frequency
changer. This is where this_circuit gets its
name; tropaia from the Greek, meaning
change, and dyne meaning force.

Fig. 1 shows the Tropadyne circuit. Only
one tube is shown, which is merely a fre-
quency changer when used in a Super-Hete-
rodyne receiver, and may be used with .
type of Super-Heterodyne noves H
As shown in the dd

or .alanced transformers this is a mislead-
ing statement because even though they are
balanced ever so well, when placing them in
the circuit they become unbalanced automa-
tically due to inductive effects between

In the August, 1924, issue the Editor of
Rapto News has this to say about the TRO-
PADYNE circuit:

one. Each transformer is equipped with
one of our well known condensers which
is shunted across the secondary of the trans-
former. This is the big secret of the TRO-
PADYNE circuit and accounts for its won-

A TR

“Here is a remarkable Super-Heterodyne

receiver which we warmly recommend to our
readers. It has several new and unusual fea-
tures. In the first place only six tubes are
used giving as much volume as the average
8 tube Super-Heterodyne. The selectivity of
this set is unusual. Unequalities of the inter-
mediate transformers have now been done
away with by tuning each transformer. After
the transformer has been tuned it can be left
: this way, no further tuning being necessary.
This system makes for maximum sharpness
and maximum volume. Another outstanding
point of superiority of the Tropadyne circuit
is that it practically does not radiate, thereby
not interfering with other nearby receiving
: stations. Most Super-Heterodyne circuits, as
s well known, are powerful radiators.”

e

N T 1 e i

For the first tiine it is now possible to
build a real Super-Heterodyne that not only
exceeds them all, but is the only Super-
Heterodyne that is scientifically balanced.
Heretofore when building a Super-Hetero-
dyne you either made or bought the inter-
mediate transformers. These never matched
as it is impossible to make two windings
exactly electrically alike.

While some firms are advertising matched

a7 e

INDUSTRIE

CORPORATION
131 Duane Street, New York

Cable Address: Ricotrade, New York

transformers, lead wires, etc.

The TROPAFORMERS built according
to the inventor’s—Mr. C. Fitch—specifica-
tions can be scientifically balanced by any-

T

CoRPORATION
NEW vyoRwx

(Patents Pending)

The TROPAFORMER here illustrated is the
only scientific balanced interinediate Super-
Heterodyne transformer. It combines trans-
former and condenser, and enables the trans-
former to be tuned to the very finest degree.
Once tuned it need not be touched again. Built
entirely of hard rubber.

This TROPAFORMER does away with ex-
changing tubes in order to balance the circuit.
Each TROPAFORMER is tuned to its tube

* and vice-versa.

e

2

derful work. Once the TROPAFORMERS

are tuned by means of the shunt condensers

they need not be touched again; the bal-
ancing is permanent.

Any other technical information will be
gladly supplied by us. We offer to the trade
and those interested in building their own
TROPADYNE Super-Heterodyne the fol-
lowing:

No. 350 Kit containing four TROPAFORM-
ERS with shunt condensers, tuner, shown
under (1) in the above illustration, and
one oscillator coil, shown under (2).
Price complete with booklet giv-

ing full directions ........... $28.75
6.75

No. 351 Tropaformer, each
No. 352 Tropadyne Bakelite Tuner,
each
No. 353 Tropadyne Bakelite Oscil-
lator coil, each

1.50

Use Coupon if Your Dealer Cannot Furnish.

f======SEND NO MONEY=a====
1 Radio Industries Corp., RN9
131 Duane St.,, New York, N. Y.

[ ]

§ Gentlemen:

[ | As my dealer cannot supply my needs, kindly shin
1

1

to me direet the following articles, for which I will
nay the postman on arrival.

Address .
City
{y dealer’s name s
o o o o
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Types No.

mechanism.

connection.

panel.

your set.

118 Mechanic Street,

Innovations that Set NEW

Standards of
Condenser
Efficiency

The efforts constantly directed to keep U. S. Tool Condensers the “leader”
have resulted in these remarkable new features:

Types 3,'4, 5 and 6 guaranteed 3%, plus or minus, from indicated capacity.
TYPES 5 and 6: LOW LOSS; METAL END PLATES.

ALL VERNIER TYPES: equipped with “patent applied for” friction wernier
ONE PIECE STATOR: biggest advance in condenser construction.
inates broken contacts and soldered joints.

HEXAGON SHAFT: eliminates fanning of rotor blades.
PIGTAIL CONNECTION: Soldered to rotor shaft;

MOUNTING LUGS—Three lugs creating 3 point suspension, mechanically
correct—condenser alignment without undue strains on front end plate or

For 100% condenser satisfaction, use U. S. Tool Condensers when building

ASK YOUR DEALER to show you types 3 and 4, with celeron end plates;
types 5 and 6 with low loss-metal end plates.

100% GUARANTEED

Write for Literature

U. S. TOOL COMPANY, Inc.

Mifrs. of special tools, dies, jigs, automatic machinery and sub presses

3, 4, 5, 6

Elim-

Positive results. No leakage.

best positive type of

Newark, N. J.

Dealers, We Cut

Rub-Mika

to meet your requirements

Not necessary to order standard sizes.
Cut to any sizes you desire.

Rub-Mika is high grade panel material,
low absorption, high tensile and dielec-
tric strength.

Let us quote you on your requirements.

The coupon attached to vonr firm letterhead will
bring you samplt‘s and prices.

The Cooper Corporation
Manufacturers
Cincinnati, Ohio

The Cooper Corporation,
Cincinnati, Ohio.

Please send me samples and prices on Rub-Mika
Panels.

Name
Address ..., ciiiieeiieeieniecenetestotossasnons

You Know Thhese
HEADBANDS

Simple friction slide adjustment.

Most satisfactory on the market.

No thimb screws to bother with

or to catch in the hair.

Two yoke .nze.v fit any ‘phones.

Bands covered in Black or Khaki

cwebbing.

Prompl deliveries on an
$500,000.00 worth of specia
muchmery assures quantity output and guar-
anteed delivery for manufacturers and dealers
on any radio equipment.

quantity.
and automatic

Submit sample of product. Write for prices.

THE AUTOYRE CO.
OAKVILLE, CONN.

$2.50 a year.

Insure your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C,
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| audio-frequency currents, the capacity of

the human body is not sufficiently great
to interfere quite as much with these
currents. The result is that on an or-
dinary receivey we can touch either of
the head-phone terminals of the receiver
without making a difference to the sig-
nals received. In the case of badly de-
signed reflex amplification circuits or re-
flex amplification circuits in which oue
or other of the head-phone terminals is
in such a position that by touching it one
is altering the radio-frequency conditions
in the circuit, the signal strength may
be greatly varicd and perhaps audio-fre-
quency oscillations or buzzing produced.
If, however, the audio-frequency circuit
is quite separate and unconnected as re-
gards mutual effects, to the radio-fre-
quency circuit, touching either terminal
will not make much difference. This
should be the case in the Fig. 10 circuit.

If, however, we had the head-phones
T connected next to the plate of a tube,
the circuit would continue to operate,
yet the results might easily not be so
good, the reason being that a substan-
tial capacity and a possible source of
leakage is connected across the induct-
ance L,

CAPACITIES TO EARTH

Any large body, such as an “A” battery
or “B” battery, or even head-phones,
has a capacity to earth. = This capacity
is the condenser effect between the bat-
tery, say, and the earth lead and between
the battery and the walls of a room and the
floor, etc. Small objects, such as con-
necting wires, grid condensers and simi-
lar objects, have no appreciable capacity
to earth, and any undesirable effect which
might arise with a larger object is absent
when the object is small. In the case
of the “B” battery and “A” battery, these
have a substantial capacity to earth, and
the head-phones also, especially when
worn on the head, have a capacity to
earth. A little thought will show that
the effect of connecting the head-phones
T next to the plate in Fig. 10 would be
equivalent to a condenser being connect-
ed across L, Quite apart from the ca-
pacity of the different components to
earth, they have a very important self-
capacity effect towards each other, so
that even if there were no capacity to
earth it would still be undesirable to con-
nect the head-phones T next to the plate.
For example, when standing near the
receiver, the human body and “B” and
“A” batteries would form a condenser, and
since the head-phones are being worn on
the head, there is a condenser effect be-
tween the head-phones and the human
body. Here again we would have a ca-
pacity effect across the inductance L,
Even if the head-phones were lying on
the . table, they and their leads would
form a condenser with the batteries.
Not only is there a capacity effect in
these cases, but there is usually a certain
amount of leakage. This may easily
happen when head-phones are being used,
but it is far less likely when a loud
speaker is being employed. For this
reason, and for the reason that a loud
speaker has no very large capacity to
earth when kept away from the bat-
teries, it is far less injurious to have a
loud speaker connected next to the plate
of the tube in the circuit of the Fig. 10
type than head-phones. This point is to
be borne in mind as, indeed, are all the
points dealt with here, because it is
sometimes necessary to connect the head-
phones or loud speaker in a position
which is not the most satisfactory from
the point of view of general principles.

. Special cases may necessitate the inclu-

sion of head-phones or loud speaker next
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“BUILD YOUR OWN’’ WITH **RASCO’’ PARTS!

Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

Order di.rect NEW HND EXCLUSIUE uRasco” GOODS Money refundec.l if

from this page. goods do not satisfy

ZINCITE DETECTOR “RASCO™ Double

& e o e R Acting Snap Switch
Here 18 a detector which hus been esbecially developed by us for
the new Crystodyne circuits. This detector while using the natural At last a REAL radlo switch constructed for radio bur-
mineral zincite can be used with any other erystal as well. Several Doses not ]usl 2 battery switch that may be adapted for
unique reatures are cmbodied in this deteetor. To begin with it -adio. The RASCO switch is the only switeh with a
iz the only detector that has a sliding crystal cup with Derfect PO\ITIVL DOUHLF shring action. No more guess work

contact arrangement and which cup not only slides but rotates with it the eircuit is open or closed. A push of the finger and
LICENSED TRADEMARK an eccentrie motion. (Note slot A). By means of the small knob the | the current is on. A slight hull
cup slides casily so that any point of the erystal can be brought in- | and The Handle Snaps Back of
to contuet. A new crystal ean be inserted immediately by unserewing its own accord. An internal
the small knob. The contact plate which at the same time forms | coil spring pushes the hundle
the catwhisker is made of spring steel. The combination of steel- back when a little pull is ap-
zincite is the only une that was found practical for the Crystodyne | plied. This switeh is intended
osclilating erystul. Note the micrometrie adjustment that ean be | 98 a battery switen to discon-
made by means of the large kneb bearing against the stec! spring. nect your A’ hatterles.
This raises and lowers the steel point to the finest possihle degree. Only one hole to drill. No tools
The base is of bakelite, all parts nickel plated and pelished. required to mount excebt your
§6900 -Crystodyne Zincite Detector .. .§1.75 | finger and thumb. Also this
S69 atural Zineite Mounted Crystal especially tested for Crys- | $witcl takes up a minlmum of
tadyne worl, fits any crystal eup .50.60 room, much less than other
(Nete: Natural zincite is the ONLY mineral which in ‘eonnectian switches, the base of the
with a fine steel point will produce sustained oscillations in the | SWltch measuving only 1%x%"
Crystodyne circuits. Natural zincite is cne of the most expensive All metal parts nickel plated.
6900 minerals and the supply has been practically exhausted. It sells now A switch you will he nroud to
from $25.00 to $30.00 per Ib. in the open market. Artificial zincite, | possess. No. $4850-RASCO
a much inferior article, will not prediuce oscillations at all.) Snap Switch, Each........25¢

16 in 1 Radio Tool 35¢ “RASCO’**Jiffy”’ Jacks and “Jlffy” Plugs

. ) ) Again, Rasco leads with a
counvensink  “RASCO” 16 in | Radio Tuoi - serew. 7. Socket wrench for small but impertant radio nov-
RE NE 4-36 %KD 6- 32 HUT WRENCH 1 jaeks. 8. Socket wrench for city. JIFFY JACKR are the
" S 4/36 nuts. 9. Socket wreneh for siniplest, and most eflicient
WIRE SKINKER 6/52 nuts. 10. Socket wrench Cord Tip Jaeks ever designed.
for 8/32 nuts. 11. Wreneh for Stamped from a singles niece
Knurled nuts. 12, Serew auze e metalpthey Bn e
AL bR L1l cord tip from any make phenc
for 4/36 ser 3. Serew vr loud speaker. The JIFFY
. f. gauge for 6/22 serew. 14, JE\CK.\‘ take but a mi‘nlmum
\ g Screw gauge for 8/32 screw. of room. All you need do {s to
v;’:g,',‘:{: M T8, [Sorew Salwe Tou TH/n2 drill two small holes in your panel and mount
serew 16. Knunife for wire the JIFFY JACK wlth screw and nut furnish-
sklnn'ing . . No soldering necQs\sary nsl the wire goes
" N by " : right on the serew ra¥ view shows how
Here it is! The |‘adio th] that will bring haP-  qyece are only the important 1wo of the jacks are used in eonjunetion with
pinesy to all radio experimenters and construe-  yses of the too!, but many our Jiffy cord plun. The jacks go on in hack
tors. Here is a tool that does 16 different  other uses will readily suggest o 3?{"5]"1221%]qs:{f;‘\sn\‘l;?‘n‘1;:)]m“\.\°l‘x‘etn fl}olzlgt\
things and does them well. A tool that does thell_nseh'tesl ‘oYe"e”'.“‘]“dm fl\ ed and are made of Dbest spring brass that  tools required. Just wet the metal cord tins
nractieally everything required in bullding vour ﬂg:\{";,g’l‘l °h"“,e :(‘,‘ue‘:] lo‘;g"l - will x]l?%‘r\yw] c\mpt] Hurulwds nr olhels 58 ;m and_push through openings.  TPlug can be
) - 2 - hil 3 K} he- our FIY ] S a | or 5 y i i
radio set. The tool is built of hardened steel.  fore without the 16 in | radio every new use for JIFFY JACI(DSythat is ac~ ;;bc?t] \\\‘I‘ttll)‘ l{“\)\égnﬁlﬁl‘(i‘\;mld\c'%h SRck, Telit
exaetly as per fllustration. highly finished. tool. Get1 one of lhes_u- hnl)l)l; cented_ by us. X 8§-4873-Two Jiffy Jacks with nuts and sereéws
Here are some of the uses: I. Serewdviver. 2. [SPS5 L?,zs'“.hhgl““ “it” Tra 'lI)IeFF'\tPLI]}%S are r;lladc of ;eml-h]ard rub- .n{rg(lomz)e h;h&cojrd kPlu et i .80, 20l
; T h W . T into which the tips of Yeur phones or 70-One Jiffy Jack complete with nut and
Center Dllm‘h-. 3. Countersink. 4. Bus bar Wi'l"e 4% x 1% in. Joud speaker are pushed. The cheapest and serew 0.05
hender. 5. Lus bar ana wire bender for 8/52  nj 8-4800 RASCO 16 in 1 sun’nlesv.t plug e:‘ler_élerslgned. Its small size é\tlrllﬁy Jacks  without nuts or scle\\s
erew. . Dus 1 . P . and neatness made it famous aver-night. Rize wo for ... . 0.05
serew. 6. Dus bar and wire bender for 6/32  Radlo Tool, each......50.35 1 in. long, % in. wide and 3% in. thick. No  §-1860-Rasco Plug, e

COMPLETE SET SALE AT REDUCED PRICES Wanted Dealers and Jobbers

Reinartz Receiver Exaetly as shown with Autoplex Circuit Will bring broad- i : s z

: mahogany ¢ a b i net, cHSt o, IOl FReKE This Company is always in Write or wire for territory that is still
panel, all necessary = . er on single tube. the market for new ideas. Any cpen on the speciaities described on
instruments, binding Complete as i small sn'ecxaltues in domaqd by this page. These articles are widely
osts aid ’ tte r" i tured here. A1l the radio fan will be highly advertised and you will have a demand
posts and patlern for 4 parts, including welcomed by us. Some of the for them almost immediatel
assembling. This set # mahogany ecabinet, i § 08 rately.

t D articles shown on this Dpaae We shall be glad t d 1
can be put together 3 panel, instruments s g 6 s e glad to send samples to
B : P . 14 rm- Binding Dosts aidl originated w:t_h our customers. responsible and rated concerns. Ad-.
hzurasn.\one noa few| § €L Can be put togeth- whom we paid well for the dress all wholesale inguiries to

ideas., Send your sketch or
er dnoa rfew hours | Ay ressed to  Research RADIO SPECIALTY COMPANY.

$9988 Reinartz Re- = b Department, c/o this Com- Wholesale Department,
ceiver ........$13.50 {59955 Autuplet outfit .. roia |55 pany. 25A West Broadway. New York City

7S VACUUM

T URE HOOK UPRS
350 MLYS

S50 ARTICLES
84 Pacts

| FREE

Molded Variometer i FONEKUSHIONS Straight Line Condenser | Radio Freguency Trans- Spaghetti Soldering lron

Highly sinhshintdlnl nm:-u-’ \}mle of sponge ryubber. Simlplesr, an{(l most hrae- formers Vz;rnlshed flexible cam-|Smullest and  handiest,
ment. Silk windings. 157)Make wearing your vecciv-|tical t¥pe of condenscr. test Radie  Irequency [Pric tubing, 419 takes N ade. any flat iro
The Dig  “Rasco’’[shaft. Wlanke I3 whenlers a pleasure. Positive-|S4430 “'Rico’’ (‘ondenser T;:nsrm'm;r (le\'cllon‘(";l g0(32 wire; 320 takes 18 to :: (Lerml;:::‘_ ::lyug - Pllu?'
catalogue. Contains alljplaced into AB direetion|tv eselude all noises and|.001 mfd. 43 plate caPa-{rar " Designed Ly R. E. |2 vire; 21 takes 16 to § ; -
Armstrong circuits.!makes instrument Dpanellmake rcception a Dlcas-jcity .. $1.75]| T acault, Associate Editor 311 takes 22 to|then becomes handle. 5
Every up-to-date vac-|{mounting. 180 to 630jure. Spenge rubber will S4230 0005 mid. 4 RADIO NEAWS. Air core |28 wire. long. Complete but with-

type.  200-G00 meters. $319-320-321 Ter t. $.06 out plug or wire.

23
uum tube hook-up. nlui*ters. Money back h las( |3I vears. Light as glmeo cn‘%noczt P .1|.7
Greatest 1ittle  Dbook|this instrument is not allja 411 25 mid. S { 5 =
printed. Free upon re-|that we eclaim for it. 550 l"onekll°h10m set{plate camacity ......51.75] 52800 1‘,‘,“”““’”“0‘ 517" $344 Flexible soft rubber $2200 Soldering
ceipt of postal. §5350 Variometer $3.00 or wo . .$.50)A11 types no dmls S1.50] 1% "x2% 1.50 jtubing; 10 feet tor..s.zo fron .

NEW THINGS FROM CHTGLOG No. 11 AT CUT PRICES

: Dial Marker vaguum i uues Three-Gang Socket Cockaday Coil Neutralizing Condenser Neutro-Transformer Sponge-Rubber Cushiens
4 The blg little thing von T.atest pattern. Genuine|Can be used for all tuned, ]
have been watting Aluminum shells, menu-|Guarantced best make | oualite hase. Fahnstock | radio frequeney elreuits |Get vid of tube nolses
Just drlll a hole in the|ried in” stoelc AnT tube Ine heavy hakelite hase, [Three windings of No. 181 nectars hard  rubber | Made for usual broadeast|due to vibration. Softest
panel  and mount the|reniaced it defective, pro-|o'y . ovars tor mounting, | VAENet wire. Has hrassicomposition knoh, easiest|waves. Secondary has one/sponze rubber made. Size
{ narker ahove the  dial. \‘lzding ilamencylianitst \l" nickel hn:dmg 'I]'msnt; hn:‘fl":,‘:lt,fzf"rcmnel t’;’ {‘“;$ to regulate. Size 5%” |center tap. Two genuine{215”x3”, %” thick.
B Nick 1 a pot 1 25 1 uaranieec & hakelit b
S;;B(;Bl r{)x::ledal’l"krg?'lshed. S gQA e 060 :;‘r?l]r? sg gg Lenzth 7347, money  baclk. lsopfdgl\'e‘:x]tgsllzhm con- 569%9 ¢ ]‘tI‘elu::o tmn:t‘nrm- $8989 Sponge- "’bh(“'
each $.05 SI2 114 v .25 amn, 2.50 $5995 3 mung socket$1.50'S2750 Cockaday coil $v.50 denser $.40ler .... ..$1.65leushions, eaeh

RADIO SPECIALTY CO., 98 Park Place, New York Clty

Factories: Brooklyn, N. Y. Elkridge, Md.
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to the plate of a tube and in between
the plate and an inductance carrying
radio-frequency currents. The dangers
which are likely to arise by doing this
should be noted.

SINGLE~HOLE MOUNTING
AN ADDITIONAL POINT

ST An additional point which should be
SUPERIOR CONDENSERS borne in mind is that when head-phones

/ are used, the capacity they have in re-
spect to earth and other pieces of appa-
ratus is continually varying owing to dif-

e - -| ferent adjustments of the head-phones

NE W Comblnatlon T pes on the head and to the fact that the oper-
y ator is not absolutely stationary and to

the fact that his hands are being used

oints of st th . . to make variou§ alterations in _tuning, etc.
NEW points of strength added to a still greater development of the While a capacity effect of this nature is

.

exclusive Rathbun features tl.lat have won s.uch wide rec?gnltlon for bad, a varying gapacity effect is very
thfzse condensers. The vernier attachment is so utterly independent much worse, particularly when receiving
of the variable elements as to be practically a “condenser within a condenser”. en short wave-lengths and when the
Neither shaft can move the other. Vernier contact fully insulated from rotor apparatus is adjusted in a very sensi-

contact. Vernier capacity of only .00002 mfd. affords the most critical tuning. tll;,i?lglmxl'ggecrti(t')?l a wﬁl;nsggnlag&de'gs"')e:}:g

Other points of these new condensers are, the smallest amount of Bakelite for is being used we can say that there is
dielectric consistent with strength, positive contacts (no current through bear- no leakage, but only a capacity effect,
ing), all metal parts of brass, bronze and aluminum assures minimum resist. and although this capacity effect is not

desirable, yet it is not very harmful in
many cases because the loud speaker is
stationary and the capacity effects re-

ance, contacts from rotor and stator plates widely separated for highest
efficiency, and of course, SINGLE HOLE MOUNTING. You'll never know

just how good a RATHBUN Condenser is until you've tried one. main constant. )
As regards the condenser C, of Fig.
PRICE LIST 10 this is a by-pass condenser intended

to allow the ready passage of radio-

;Pm:{":'n':‘er":oiﬁz $1.00 T ONEVERNIER frequency currents in the plate circuit.

ﬁ g}mzarlnme '833%5 §°.,3 §§§ X:rnier zaxriame ’;'38 The windings of the head-phones have a

2 t % 5 B rnier Variable g B . :

;gg:é;::gl:mg lonos” 328 3.13 é’e",’,'f'ﬁvm{'me .00 h;lgll'l( 1{)nptlz(da;:ce hv_luc}h would tend to
8 ariable .0005 3 ombination ypes -

ElatoNanlable 0Ny e fhCombination Thpest. choke back the radio-frequency currents.

In actual practice, the condenser C, may
sometimes be omitted without any dis-
advantage. In this case the radio-fre-
quency currents pass through the con-
denser formed by the parallel leads to
the head-phones and the distributed capacity
of the windings.

The condenser C, is, like other con-
densers, used in reflex amplification cir-
cuits, sometimes desirable while some-
times it is best omitted. It is.in most
circuits a matter for individual experi-
ment, and its value is also a matter for
trial. There are really three capacities
for fixed condensers in' reflex amplifica-
tion circuits, although the ordinary self-
capacity of the head-phones or trans-
former windings is sometimes sufficient
without being supplemented by any ex-
tra condenser. Condensers of .0003
! mfd, .001 mfd. and .002 mfd. capacity
are useful to try across different points
in a reflex circuit. It is owing to the
fact that different head-phones and dif-
ferent transformers have different distributed
capacities and different impedances, and
these two properties have a very import-
ant bearing on the tendency of the reflex
amplification circuit to oscillate at audio-
frequency.

THE CONDENSER C4

The condenser C, in Fig. 10 may, in
practically all cases, be omitted, because
the primary T, of the step-up transformer
T, T, usually has sufficient distributed capac-
! jty. Here, again, it is a matter for experis
ment, but the author has found that as
a general rule the condenser may, in the
case of most transformers, be omitted.
i Tt will usually be found in most reflex
*Better than, circuits that if a condenser is really of

aFixed any use, its capacity should be about
Condenser’ 002 mfd.

The condenser C, is of greater im-

Write for Literature TODAY

Rathbun Manufacturing Company, Inc.

Jamestown, New York

I

AMPLEX
GRID-DENSER

REPLACE each fixed con-
denser in your set with a
GRID-DENSER if you are
after real long distance recep-
tion. The GRID-DENSER
will make any set more ef-
ficient!

GRID-DENSER, with its mi-
croscopic variations of ca-
pacity, makes for stability by
controlling oscillation and re-
generation perfectly.

Stgoez'-lteteradyne

BUILD your own Super-Heter-
odyne with the RESAS Kit.
You'll find it easy—and RESAS
parts remove all doubt when it
comes to results.
Super-Heterodynes built with

RESAS Kits have made notable r
long-distance records.

The RESAS Kit comprises 3
Long Wave Transformers, 1
Coupler for 10,000 meters, and 1
Oscillator Coupler. If your deal- i
er cannot supply you write us

The .0005 type or the .001 tvpe
(with or without the gridleak clips
shown) at your dealer or from us
f'?EESEI.ZS. Write for booklet R S

direct.

Let us mail vou the Folev
Super-Heterodyne diagram
FREE

RESAS Inc

112 Chambers -Street .NY.C.

AMPLEX INSTRUMENT LABS.
37 Dey Street. New York . N.Y.

o f portance, and here it may be stated aﬁ
perate your radio from your a rule that some additional capacity wil
lamp socket with a Efgfo'ﬁ(vre%%%;fu{r“:.re% Eﬁigﬁ:{@&%ﬁiﬁ be required. 11A ﬁ:\i1ed condgnserTC,. 13

i endine New, Radiotoon) or roinimuiam tu loyed to shunt the secondary an

1V-199—200—201A—\WD-11—12 employe ! A 2

Gould Un“.)owe.r Battery C200=800—B0IA—CII 1D oA the value of this capacity may be .0003
For complete information address 22% Vot 'w“‘:':!?;i“orsé"‘vg%% Valt §7.00 size $3.33 | mfd.},1 .001 mffd. or f.002 mfd,, daccodrd;xﬁg
GOULD STORAGE BATTERY CO. rifel ror (.omBate hirleel LW i to the type of transformer used an e

0 ELECTRIC CO.. 714 Pine St.. St.Louis.Mo. anss

30 East 42nd Strees New York A1 Mdse F0.8 St Louts. Mon U. 5. A., Dent. R actual type of circuit employed. In the
| case of the Fig. 10 circuit, the condensey
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—cA Calibrated Grid Leak!!

i d adjust i ts. You read the resis’

t it fo ified resistance and adjust it for best resul d

o g ef the megohm through a peep-holfe in the ;:oz;:lnel.l'l()l't’st aclllsl?t
equipped for table mounting.) Each FIL.KO-LEAK is individually hand-calibrated |

i i affected by
the laboratory. Resistance element is constant and accurate, and is not aff by

¢ y gradual
atmospheric conditions or wear. The FIL.-KO-LEAK assurﬁs \,ou.:kr:loro::t,e,rgdariw
control of resistance. You will get both distant and local stations with g f

i i id detector

and volume than ever before, for when the negatwehblai 0}1\1 tll’le"g::grg‘t: ;:;iellg lee
i -ecisely ri be neither ‘“chokes s o1
tube is precisely right the tu . ‘ Ve

The improvement will be most noticeable on the aeakest statt $»

nteed to be perfect elgctrica}ly. and me:
' ed over the operating range
libration is doubly checked

tance in exact terms O

)
N\

Every FIL.KO-LEAK is guara '
chanically, and to be accurately callk_)rat
for all tubes (%4 to 5 megohms). This ca
before the instrument is shipped.

i saaassansan Rt ARAREREAARRRRLRLRRIRENLLS

TERMINAL POSTS Shoun
SPACED TO FIT with
THE STANDARD condenser

GRID in dotced line

CONDENSERS

DL T L L O L bbbl

Battery
Savitch
Attached

Supremacy

Jproven by

Carries the isual
¥JL- KO -PARTS
finconditional
guarau!ee_.

Carries the u;uui'
FIL- KO- PARTS

wncanditional

A single-hole mounting “A” Battery’

Bakelste
Insulation
Henrmnetically. \
Sealed '

Solid
Brass
Mounting,
Brackes

Absolutely warranted to protect your.
set from lightning, with a guarantee
to pay you $100 or to repair your set,
should it be damaged through faulty
joperation of the arrester.

The ‘‘umbrella” shield keeps dust,
‘moisture, etc., from the insulation,
preventing leakage losses from aerial
to ground.  This makes certain that
all radio impulses reaching the an.
tenna pass through your set, which

assures maximum reception.
LIGHTNING

FIEKQ Az

SCIENTIFICALLY CORRECT

RADIO LIGHTNING ARRESTER F=—%

S[caran_.‘te.

The only compression type rheostaf
with a battery switch attachment.
‘Combines the advantages of infinite
control of filament current with the
simplicity of an ordinary battery
switch. And at no extra cost! If
you want perfect control of any
type tube in any hook-up—if you
want freedom from tube noises—
if you want DX stations you never
heard Dbefore — maximum  signal
strength—longer tube and battery
life--then you must use FIL-KO-sTAT.
Battery switch attaches to regular
F11,-KO-sTAT mounting screws. No
extr? holes to drill.

4

RADIO RHEOSTAT

Skl

FII-KO-sTAT Aeri-K(

SCIENTIFICALLY CORRECT A SCIENTIFICALLY CORRECT

switch that’s easy to attach.

Wiping contacts assure clean, posi-
itive connection when the switch 1s
in the “On” position. When the
switch is “Off”", the contacts have a
positive break and are separated by
thighest quality insulating material.

The end terminals of the switch can
be used for solder connections, or
connecting wires can be held in
place by the screws provided for
that purpoese.

The nickel knob and the entire hous-
ing are insulated from the terminals,
so that any wires accidentally com-
ing in contact with any part of the
switch outside of the terminals thems
selves can cause no damage,

~SWITCH

"A"BATTERY SWITCH
\ for n/
Stk Z

Foreign Representatives

RADIO STORES CORP.

New York City
(Address gll Mail to the Factory)

MADE AND GUARANTEED BY

C(JIPJINSTRUMENT G

www americanradiohistorv com

For Descriptive Literature

Address Dept. RN-924 at the FACTORY

HARRISBURG, PA

New York Office: 220 West 34th St.
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KESTER
SOLDER

Self~F luxing

VRN TiN = LAS AELHER.

FIUX N MCEETH

from Coast to Coast
from Gulf to Hudson Bay

BRACH

VACUUM RADIO
ARRESTERS

Have Protected
Principal Railway Signal Systems
Police and Fire Circuits

AND RADIO
FOR 18 YEARS

Safety Demands the
Brach Vacuum Arrester

L. S. BRACH MFG. CO.,
Newark, N. J,

S . L -
. URE Hard Rubbepr—
CELESTOQ i, mpee
N een  found superior " to
hard rubber, and that is
why CELESTO PANELS
of pure rubber stand pre-
l! eminent. Ask your dealer!
VRIANGLE RUBBER & SUPPLY CO~68 South St.,Boston, Mass.
e —————————
——PATENTS
Trade-Marks, Copyrights and Patent Litigation
Write for adsice and instructions how to proceed, costs
etc. Hand Book with lllustmtlons of 100 Mechanical
Movements gent free on reques
ALBERT E. DIETERICH
Patent Lawyer and Solicitor
Successor to Fred Q. Dieterich & Co.
690A Ouray Bldg., Washingten, D. C.

C; may have a capacity of .001 mfd.
and this will probably always be satisfac-
tory. It is to be noted that if too large
a condenser is employed here, it will,
without affecting the radio-frequency cir-
cuit, act as a partial short-circuit for the
audio- frequency currents supplied by T,
A very small condenser in place of CG
would have no material effect on the po-
tentials supplied by T, but a condenser
of very large capacity, say, 1 mfd., would
render the arrangement extremely insen-
sitive. The author has found that it is
quite possible to detect the difference in
signal strength between the .001 mfd.
condenser and the ..002 mfd. condenser,
but there is really not very much differ-
ence. In any case, a condenser of larger
capacity than .002 mifd. should not be
cmployed. The value, or even need, of
these fixed condensers constitutes the
great unknown factor in the problem
of effective reflex amplification, and any-
one who is experimenting with reflex
amplification circuits should bear this in
mind.

POSITION OF THE CRYSTAL

Another point is in connection with
the position of the crystal detector. This
detector should be connected at the
radio-frequency end of the coil L. It
will usually be found that even in the
case of a transformer there is a “high-
potential”
the latter being connected or tightly
coupled to a portion of a circuit con-
nected to earth, or to the batteries asso-
ciated with a tube, these being taken
to be at earth potential. Head-phones,
or the primary of a transformer, should
never be connected next to the high-
‘potential end of a coil. Nevertheless, if
this is done and the crystal detector is
connected at the low-potential end, sig-
nals will still be received, but they will
not be as strong as if the crystal, or grid
in the case of a tube detector, is con-
nected directly to the high-potential end
of the coil and the transformer, or head-

phones, connected to the low-potential |

end. When radio-frequency transformers
are used, as in Fig. 10, a reversal of leads
to L, should be tried. In some cases
the above remarks will not apply, and no
appreciable difference in signal strength
will be noted, but in others, and espec-
ially in those cases where the detector is
connected across a single coil in the
plate circuit (the high potential end of
the coil in that case being the one nearest
the plate). It is most important to con-
nect one side of the detector directly to
the high-potential end of the inductance.

(To be continned)

New Zealand to

Argentina
(Continucd from page 311)

end and a “low-potential” end,”

Radio News for September, 1924

To the Man with an Idea

T offer a comprehensive, experi-
enced, efficient service for his
prompt, legal protection and the
development of his proposition.
Send sketch, or model and descrip-
tion, for advtce as to cost, search
through prior United States pat-
ents, etc. Preliminary advice

iladly furnished without charge.

Ly experience and familiarity
with various arts frequently en-
able me to accurately advise
clients as to probable patentability
before they go to any expense,
Booklet of valuable information
and form for properly disclos-
ing your idea free on request.
Write today.

RICHARD B. OWEN
PATENT LAWYER

2 Owen Bullding, Wnshlnuton. D. C.
2276A Woolworth Bldg., N, Y, City

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer

QOuray Building Washington, D. C.

Cable address: Telephone:
RADIOPAT Main 4806

I If you have an invention and desire to secure a

patent send for our Free Guide Book,
R PATENT. Tells our Terms Methuds
ete. Send model or sketch and description for our opinion
of its patentable nature.

RANDOLPH & CO.

Dept. 459 Washington, D. C.

ATENTS Gulde Bocks ond REe

Guide Books and “REC-

ORD OF INVENTION”

before disclosing inventions. Send model

or sketch and description of your inven.
tion for Erxamination and Instructions. . Electrical

cases a specialty. Highest references, reasonable
terms, prompt attention.

Tube—One 50-watt Power Type.

Grid Leak—S5,000 ohms.

Generator—1,000-volt 300 watts.

Motor—% h.p.

Condensers—Grid coil .001 mfd.

H. T.—3 mfd. ex-War Dept. (British).

Both inductances are spiral wound on
ebonite formers, the aerial inductance con-
sisting of 14 turns spaced 14 inch apart, of
No. 12 copper wire. The grid coil, made
of No. 14 copper wire, has 17 turns and
is tuned by a .00l mfd. variable condenser.
The coupling between these coils is variable
and both coils are wound in the same di-
rection. The filament current is drawn
from two six-volt batteries and the key is
placed in the high voltage lead to the nega-
tive of the filament.

No charge for the above information.
C. L. PARKER
a Formerly Member
Examining Corps,
MeGill Bldg., Wash,, D. C.
Patents, Trade Marks, Copyrights, Patent Litigation
Handl book for Inventors, *‘Protecting, Exploiting .
DON'T LOSE YOUR RIGHTS
Before disclosing your invention to
anyone send for blank form “EVI.

VICTOR J. EVANS & CO.
U. 8. Patent Office.
and Selling lnventlons." sent upon request.
DENCE OF CONCEPTION"” to be

919 NINTH ST, WASHINGTON, D. C.
PATENT - LAWYER
HATENTS
signed and witnessed. Form and in-

tormntion concerning patents free.
ASTER & ALLWINE
270 Onray Bldg., Washington. D. C.
Originators of the form ‘‘Evidence
of Conception’”

As one of ths oldest pate
ent firma in America we
give inventora at lowest
congistent charge, &
service nated for results, evidenced by many well known
Patents of extraordinary value. Book, Patent-Sense, free.
Lacey&Lacey, 3] F St.,Wash., D.C.Estab. 1869,
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Here

&
The DAY-Fan OEM receiving set is

here. It is the result of many months
of patient and painstaking experiment-
ing.

The Duo-plex circuit, developed in
our own laboratories, give it a volume,

range, and clearness of tone equal to
any set on the market at any price.

It is simplicity itself. In a few
minutes a beginner can learn to
“Tune in" on the station he wants with

ztis/

Qhe set youve

been waiting for

no interference from other stations.

So extremely well balanced is this

set that the dial settings are always the
same, EVERYWHERE, EVERY
TIME.

Dependable, pleasing in appearance,
a thoroughly quality product, this set
is worthy of your immediate investiga-
tion. You can get complete details by
filling out and sending in the coupon
below.

GfieDayton Fan and Motor Company

Manufacturers of High Grade Electrical Equipment

for over 35 Years
DAYTON - OHIO

DAYTON, OHIO.

THE DAYTON FAN & MOTOR CO.,

Without obligating me in any way, please send me complete information
concerning your OEM receiving set.

401
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SuperHeterodyne

Will Be Your Eventual Receiver and Then Be Sure You
Enjoy the Satisfaction That Comes Only With
High Quality Apparatus.

We specialize in super heterodyne receivers
and after making exhaustive tests find the cir-
cuits and parts designed by THE EXPERI-
MENTERS INFORMATION SERVICE to
be the best known to the art today.

THEREFORE WE OFFER

'NEW MODEL C-7

First Harmonic

IMPROVED REGENERATIVE SUPER
HETERODYNE NOW READY
Complete set of Model C-7 Super Hetero-
dyne Parts, including panel, cabinet,
and complete constructional drawings $109.09
Complete set of Standard Model “C”

Super Heterodyne Parts. including
panel, cabinet and constructional draw-
HIY5) 60000000006000000000600000000006 108.15

VERY DESIRABLE ExTRA FEATURES
For BoTH MobEL SUPERS
Drilling and engraving panel, Model C-7 $ 7.50
Drilling and engraving panel, Model *C” 10.40
(Geared Vernier for Condenser, Model “C” 2.7§

Weston Voltmeter for both Models... .. .50
Weston Ammeter for both Models. ..... 7.50
Special Jewell Meters reading all tubes

and also B Battery, per set of two.... 19.50

Antenna Adapter for Model “C"” Super,
complete including panel, cabinet, and

Cdrawings ... i eiiiieee., 29.00

Model J 2.stage tuned regenerative R.F.
Amplifier including panel, cabinet and

Arawings .. ...ttt ittt iieaanaaan 67.00

INDIVIDUAL PARTS WILL BE FURNISHED
SEPARATE For ABOVE MODELS IF DESIRED
Standard RCA Loops 30” Square...... 19.00
Western Electric type 10-D Loudspeaker 43.00
Selected RCA tubes (only with parts), ea 4.25

Model C and Model C-7 Sets wired to
standard by experts ................ 60.00
Information Gladly Furnished Upon Request

NORDEN, HAUCK & CO.

Engineers and Purchasing Agents
5 SoutH AsHMmEAD PLACE

PHILADELPHIA, PA.

eW/( -
lﬁol}yne.(f/(///fa
Tube

——r e e

—we haven't heard it/

Globe Duo-Dyne No. 900 is a distinctive S-tube
set-—a doubnle-powered, long distance receiver
with unusual volume and true tone reception.
Tunes easily—without squeals or carrier wave
sounds. Can be perfectly logged. Non-radiat-
ing—does not interfere with your neighbor. Can
be used with loop or outside aerial. An ultra-
fine, efficient outfit.

To learn about this new development in Radio,
write for literature on Globe No. 900. Ask for
Bulletin No. 25A.

. GLOBE ELECTRIC COMPANY
14-28 Keefe Ave. Milwaukee, Wis.

Insure your copy reaching you each montl_:. Sub-
scribe to Radio News, $2.50 a year. Experimenter
Publishing Co., 53 Park Place. New York City.

Modulation for phone is obtained by
plugging in a microphone between nodal
point and carth. Using this type of modu-
lation, speech is loudest when radiating 2.5
amperes on 160 meters and I have worked
ovtlar 600 miles, being received on detector
only.

ANTENNA SYSTEM

Aerial—Of inverted L type. Two 5-
inch cages each of four wires (3/18 cop-
per) 50 feet long, with a 25-foot lead-in.
It is 64 feet ligh at one end and drops
at an angle of 45 degrees to about 21
feet.
inches long and one at the lower end is

ieet. Lead-in insulator was made with
six large bobbin insulators on 34-inch brass
rod, with bitumen between each to make
it waterproof. Leads to both acrial and
counterpoise are made with 14-inch copper
band.

The aerial insulators are 34 inch thick,
plate glass strips 14 x 134 inches and as

holes could not be bored in these, hollows

were chipped in sides and bridles attached.

The counterpoise is 7 feet from the
ground and counsists of 17 wires. each 40
feet long; also, there is a skeleton counter-
poise underneath this and joined in parallel.
The receiver is the usual three-circuit re-
generative type using low.loss coils made
from heavy cotton covered wire. I also
have a two-stage transformer coupled, radio
frequency amplifier, which is only used for
very weak signals, or distant broadcast sta-
tions. The main mast is 65 feet high and
is made of two-unit piping supported on
top of a wooden mast, while the small one
is of wooden construction 21 feet high.

On 175 meters my radiation used to go
to 4.3 amperes; but on 125 meters it is only
2.3 to 2.9 amperes. Just recently we con-
ducted tests in New Zealand on low waves
and although the radiation was much lower,
we found our signals increased in strength
considerably. If you fellows in the United
States keep a sharp lookout for me at 7
GMT nearly every night in the week, it
will not be long before we can have a
round-the-world relay! T'll do my part at
this end, so now it’s up to you!

Ivan H. O’'Mrcara.

Book Review

THE EVENING WORLD RADIO DIC-
TIONARY. By James S. Caulfield,
EE. 33 x 534 inches, 21 pages, paper
cover. Published by the Press Publishing
Company, New York City. Price, 25 cents.
This little Radio Dictionary which so well fits the

pocket will prove indespensible to the radio fan

who is not well acquainted with the various terms
employed in the radio field today. Not only will
one gather the exact meaning of a particular radio
term or phrase, but will learn something of that
portion of radio to which it is related. In other
words, aside from giving the definition of the
word, Mr. Caulfield presents a detailed explanation
of the whys and wherefores, as well as informa-
tion regarding what to do and what not to do.

There are no important terms left out. The dic-

tionary is quite complete.

PITMAN'S RADIO YEAR BOOK
(1924). Compiled by 24 well known
English radio and electrical authorities.
156 pages, paper cover, fully illustrated.
Published by Sir Isaac Pitman & Sons,
Ltd,, Parker St., Kingsway, London W.
C. 2. Price 1 shilling. 6 pence,

Pitman’s Radio Year Book covers an exclusive
portion of the radio field and is valuable if for
this reason only. as there are but few books or
pamphlets published nowadays which contain in-
formation aside from the .explanation and con-
struction of radio transmitting and receiving sets.
Do not for the moment imagine that this book is
devoid of such material. On the contrary. there
are some cxcellent chapters in the “Technical
Section” on vacuum .tubes, crystal detectors,
aerials and their design, condensers, amateur
transmitting sets, etc. It is the “General” and
“Commercial” sections that contain material usually
unavailable to the experimenter. This new edition
includes a complete hist of the calls of commercial,
broadcast and amateur experimental radio stations

The spreader at the top is 10 feet 3
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YOU DINE

t  Here are three popular Radio
music selections for the lovers
of good music. Each was a prize
winner in “Rapio News” Broad-

Contest. They are all
Radio selections and are being
played by the leading Broadcast-
ing Stations all over the coun-
try.

RADIO JAZZ pictured above,
is a lively dance number with a
happy, lingering theme.
LISTEN IN is a beautiful con-
cert selection with a soft, en-
chanting melody.

RADIO MARCH is a stirring,
forceful march for everv occa-
sion and is distinctly new and
original,

PRICE OF EACH, 35¢ PRE.-
PAID. Order your copies to-
day from your dealer or direct
from—

CONSRAD COMPANY

233 FULTON ST., N. Y. CITY

l cast

ADIO TUBE
EXCHANGE

We Repair All Standard Makes of Tubes
Including

W.D.-11 or 12
U.%.-199 or C..299

C.-11 or 12 $ 50
L. V.-201A or C-301-A .

INV.-1 or D.V..2
11,%,-200 or 201

2.-300 or 301
U, V. 202 Repaired, $3,50
All tubes guaranteed to do the work.
RADIO TUBE EXCHANGE
200 BROADWAY NEW YORK CITY, N. Y.
All Mail Orders Given Prompt Attention
Orders Sent Parcel Post C. 0. D

Build Styleinto Your Radio
With a R
JUNIOR
BENCH SAW

Make Your Radio a
beautiful piece of %
livingroom furniture
by building a hand- e
some cabinet, Make =
money building for others. Easy to do the whole job
with a Junjor Bench Saw. Does your ripping, mitering,
rabb B, ing, ding, grinding and many other
gp;nlﬂ:ns évm: t;i:ze nn(d l?cccli"?cy' bSp;cl;lhblades cut
akelite, aws ” stock, driven .P. motor,
attached to any light socket. L )
Soid On Absolute Money Back Guarantes
Write for deseriptive folder
W. & J. BOICE, 1730 NorwoodAve., Dept. 809.Toiedo,0.

.

GUARANTEED
RADIO PRODUCTS

Coto-Coil Co.
Providence, R. 1.

oto

“Built First to Last*®
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in Great Britain, a list of wireless societies, con-
densed biographies of eminent persons in the radio
field, information on how to obtain a license and
much other material,

The symposium of suggestions received from
well known wireless experts on the subject of radio
inventions is a feature which we venture to think
may be read with interest, and possibly with
profit, by the amateur, the expert and the man-
ufacturer.

THE HOME CONSTRUCTOR’S WIRE-
LESS GUIDE. By W. James. 5 x 7%
inches, stiff cloth cover, 199 pages, fully
illustrated. Published by The Wireless
Press, Ltd., 12-13 Henrietta St., London.
W. C. 2. Price, 3 shillings, 6 pence.

Tu this book we have a condensed but complete
course in wireless, aside from the chapters given
over to the construction of crystal and vacuum
tube receiving sets. The author begins with a
chapter on aerials and grounds—the logical begin-
ning—followed by an excellent dessertation on
tuners and couplers which includes tables and
formulae for the determination and calculation of
inductance values. The third chapter takes up
condensers and coils, but in this instance deals
with the relation of capacity and inductance. The
construction of crystal receivers in chapter four
leaves nothing to the rdader’s imagination.

The next two chapters are occupied by text on
the two and three e¢lement vacuum tube and its
application to radio as_detector aud amplifier.
Chapter eight deals with the construction of
numerous forms of radio receivers and is fully
illustrated with circuit diagrams, working draw-
ings and photographs of the completed units.
Chapter nine describes a number of excellent
forms of sensitive single tube receiving circuits
that are today popular in both England and Amer-
ica. The final chapter covers dry cells aud storage
batteries and when and how they are used for
the different kinds of vacuum tubes.

This is indeed a good book for the amateur
experimenter and we do not hesitate to recom-
mend it to our readers.

WIRELESS TELEPHONE—What It Ts
and How It Works. By Philip R. Cour-
sey, B.Sc. x 7% inches, stiff cloth
cover, 113 pages, fully illustrated. Pub-
lished by The Wireless Press, Ltd., 12-13
Henrietta St., London, W.C. 2. Price, 2

shillings. 6 pence.

One is assured of authoritative information when
it is from the pen of Philip R. Coursey. His work
in the radio field is well known throughout Eng-
land and America. This book sets out in a simple
manner not only the essentials of the radio tele-

hone, but how it operates, and how its parts are

guilt up. Each instrument that goes to make up
2 radio telephone transmitting and receiving set
is explained in detail. To give a clearer idea of
the appearance and arrangements of the apparatus
than can be couveyed by ordinary circuit dia-
grams, many sketches and photographic illustra-
tions are given.

Tt is an excellent book for those who are gen-
uinely intercsted in “what makes the wheels go
’round.”

RADIO AND HIGH FREQUENCY
CURRENTS. By Edgar T. Larner. 5
x 7% inches, stift cloth cover, 54 pages,
fully illustrated. Published by Crosby
Lockwood & Son, Stationers’ Hall Court,
Ludgate Hill, London, E.C. 4. Agents:
D. Van Nostrand Company, 8 Warren
St.,, New York City. Price, $1.50.

High frequency currents are the very basis of
radio telegraphy and telephony and it is only by
a study of this subject that one may expect to
gain even a conception of the more advanced
work in the radio field. Mr. Larner has devoted
the entire hook to high frequency currents as they
are applied to radio, and has formed the whole
into a most interesting and comprehensive study.
Wed recommend this book to our more advanced
readers.

DUNLAP’S RADIO MANUAL. By Orrin
E. Dunlap, Jr.. B.S. 5 x 7V inches, stiff
cloth cover, 267 pages, fully illustrated.
Published by the Houghton, Mifflin Com-
ggr?(r), 2 Park St, Boston, Mass. Price

In introducing this book to our readers, we
wish to quote a portion of the preface by the
author. He says: “This hook is elementary—it
tells what the great host of radio followers want
to know about their receiving sets and the invisible
waves which carry entertainment to them.

“You will find radio exnlained here as I wished
for someone to tell me ahout wireless in 1910, in
non-technical terms. Radio in this hook is stripped
of technicalities and the story is told so that every-
body can understand and enjoy it.”

This was Mr. Dunlap’s ambition, his dream: to
turn out a story of radio that would teach the
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Without your paying a cent
in advance we will send for
your inspection a copy of Ken-
neth Harkness' famous book,
“Radio Frequency Amplifica-
tion”’—the book which “con-
tains more real information
on one page than a volume of
ordinary texthooks”—the book
which has brought a clearer
understanding of the theory
and practice of radio to its
thousands of readers. f

When the postman brings
your copy pay him $1.25 plus
postage. Read the book from
beginning to end. See for
vourself how it expands your
knowledge of radio. Learn
how to build the famous Hark-
ness Receivers. Then—if you
don't think the book is worth
at least double its price, send
it back and we will refund
every cent of your money.

As Interesting
as a Novel”

This is more than a testhook—mor
course of instruction. In his easy, luc?d.u::i"terﬂ-"
taining style, requiring no effort on your part to
follow his reasoning, Kenneth Harkness leads you
step hy sten from the elementary laws to the
nd\'ancgd principles of radio sclence. One reader
says, 'The book is comprehensive, concise. accu-
rate, scientific, interesting as a novel, . .
wouldn’t he without it for ten times its pri

ce"'

Makes Advanced RadioEasy ~ Tells how to build Sets

This hook explains to you in easy-to-grasp
language the theory of radio reception from
A to Z. It tells you everything you want to
know about radio—answers all your questions.
Kenneth Harkness wrote this book in your
language, the language yon use every day—
the language vou understand. His book fills
an open gap in radio literature. He explains
advanesd radio—hitherto understood by mathe-
maticians only—yet he explains it in simple,
easily-understood English.

Fill in and mail the Coupon-Today/

IMustrated by 186 drawings, diagrams and phoe
tographs, this hook explains in detail how to build
five different types of radio frequency amplifying
l'gccivcrs. The second edition, just off the press,
gives new and complete information on the popu-
lar ““Harkness Reflex’’ which operates a loud-
speaker with one tube., In a greatly eularged and
profusely illustrated chapter Mr. Harkness shows
you how to build his new, improved one- and
two-tube veceivers, using this ‘‘knoclout,”” record~
breaking eircuit.
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“ULTRA”
Radio Reception

t TH

E
ULTRADYNE

The Ultradyne is the "Ultra.,"” the finest
in High Powered. 8-Tube Radlo Receivers,
It is designed by Rcbert E. Lacault, of
the Staff of ‘“Radio News,’” using the
famous system of Modulation. It is one of
the most consistent Receivers In getting
signals from coast to coast. You can
build syour own: ULTRADYNE at home,
using the CONSRAD Pattern No. 10,
This pattérn contains a simple 4-page
amphlet of fnstruction that anyone can
ollow, and an extra large bluenrint, 30*
3 X 187, shewing ‘the complete wiring dia-
fram and panel layout. The c¢ntire Pattern
s enclased in a handsome 9 x 12 inches
twve color folder.

50

Consrad Company Inc.
233 Fulton Street
New York City

repaid
Pattern
No. 10

From your Dealer
or Direct from

great lay public somewhat in the same manner
that children are taught their ABC’s; with inter-
esting and absorbing tales accompanying each
letter. Mr. Dunlap was, no doubt, inspired by
such a thought, for he has managed to turn out
just such a book. It tells the story of radio and
teaches in the process. There is nothing dry
about it, one page is quite as interesting as the
next, and like a good story, you will not wish to
lay the book down until you have read it from
cover to cover. Do not look for complicated and
puzzling illustrations, there are none. It is not
the kind of book that must resort to quantities of
drawings to make points clear. But what illustra-
tions there. are, are good, and the photographs
blend in with the story. We need not tell you
what each chapter covers. It is enough to say
that the book is complete.

HOW TO BUILD AMATEUR VALVE
STATIONS. By Philip R. Coursey. 5
x 7 inches, 74 pages, paper cover, fully
illustrated. Published by The Wireless
5\;%5' Ltd., 12-13 Henrietta St., London,

.C. 2. Price, 1 shilling, 6 pence.

The object of this book is to Fuide the prospec-
tive radio amateur in the way of building his own
vacuum tube receiving set. The description of
various types of receiving sets is centered around
the use of “units” or component parts which,
when two or more are hooked together, form a
complete receiver. Several different arrangements
of recexva units are described in detail, since
the use of this method of building radio sets
enables a number of different receiving combina-
tions to be obtained.

The various pieces of apparatus employed to
make up a complete receiving set are fnﬁy ex-
plained so that the prospective builder, on the
completion of his set, after following the directions
given, will know something of the functioning_of
each instrument in the circuit. Comprehensive
working drawings accompany the text and go to
make the construction of any of the receiving sets
a simple matter.

DER PRAKTISCHE RADIOAMATEUR.
By Hanns Gunther (W. DeHaas) and
Dr. Franzchs. Hard covers, size 514 x 8
inches, 316 pages, orofusely illustated.
Published by Franck’sche Verlagshand-
lung, Stuttgart, Germany.

This book is typically German, but in the agree-
able sense of the word. It is devoted principally
to amateurs and is made more interesting by a
great many little illustrations scattered through the
text, often of a comic cast and often very amusing.
It has a clergyman preaching from his pulpit “But
I say unto you,” with the microphone hanging in
front of him. There is quite a good picture of a
Tyrolese dance to the radio. e have one un-
happy man listening to the quotations from a fall-
ing stock market and a man stranded on the moun-
tains hearing by radio that help is approaching.
Reading the eleven Statutory requirements, whicl
have to be given before the receiving set can be
used in Germany makes us thankful that we live
under a less paternal government.

JEWELL No. 55

“A" and “B” Battery
Voltmeter

Order from Dealer

Jewell Electrical Instrument Company
1650 Walnut Street, Chicago

Test“A”and “B”
Batteries

from Panel of Your Set

It is estimated that 60% of radio
trouble is traceable to run-down or
poor batteries.

Keep constantly before you the exact

condition of your batteries by mount- '
ing a Jewell No. 55 multiple reading
voltmeter on your receiving set panel.

Our radio catalog 15-A is
just off the press. Send for
your copy.
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A Pleasant Surprise Awaits the User of
the A. C. H. SHARP TUNER DIALS
A

3in. DIAL
4in, DIAL

Will improve any receiving set, making
difficult tuning easy
Money Back Guarantee

Price 3" size...,. $2.50 Price 4” size.....$5.00
Regular fitting 5/18 shaft % and 3/16. 5¢ each extra
Extra Advantape of the ACH

Can be attached or removed from any instrument.
Rough tuning same ag any dial.

Movement so fine that the eve cannot detect but
the ear can,

Automatically locks instrument so no jar can dis-

turb it.

Dial grounded reducing the body capacity to a
minimum.

Special dial 2 graduations where ordinarily one.

MAIL ORDERS SENT PREPAID IN U. S. A.

A. C. HAYDEN RADIO & RESEARCH CO.
BROCKTON, MASS,, U. S. A.

o ¢ o, e

PgWER
ElectricLightSocket

A Permanent Power Plant
for Your Radio

Operates Your Set from Your
Lamp Socket

Or from Your Lighting Plant
No More Buying of Batteries
Write for Descriptive Literature
Sidbenel Radio

Equipment Manufacturing Co.

29 WEST MOUNT EDEN AVENUE
NEW YORK, N. Y,

ALL TYPES
CUNNINGHAM R. C. . .
We will either repair your tube or give you a

A, ETC

brand new tube at the same price. Price with-
out old tube, $2.75. All tubes shipped same
day order received.
SATISFACTION GUARANTEED
OR MONEY REFUNDED
RADIO TUBE HOSPITAL
206 BROADWAY Department N NEW YORK
Cor. Fulton St.. Room 418

I

1.S. & H. “B” BATTERIES

are made of the finest material to give extra service
and improve reception,

Are not two days old when they're sent to You.
Satisfaction Guaranteed or Money Refunded
S. & H. ¢'B" BATTERIES

Large Medium Small
V. Variable $1.80 $1.60 $1.00
V. Variable.. 3.60 5

2
WE PAY POSTAG

22Y
45/z J
S. & H. BATTERY SUPPLY CO.

41 Nevins St., Dept. (N} Brooklyn, N.Y.
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An [nexpensive Efficient

Reflex Receiver
(Continued from page 331)

Frmmmownmmmemunin

The tube is a WD-11, rather soft I think.
since it amplifies best at 45 volts. Perhaps
this characteristic accounts for the fact that
the tube sometimes detects, reducing the
signal strength to about that of an ordinary
regenerative receiver. I think a “C” battery
would remedy this, however,

The ideal application of this hook-up
would be to use three honeycomb coils in a
standard mounting, as primary, secondary
and plate impedance, respectively, with a
double pole, double throw switch connected
to the primary and secondary so as to enable
the operator to use either a double or single
circuit. However, I have never felt the
need of more selectivity, so my present out-
fit is entirely satisfactory.

Altogether, this set is one in which most
standard apparatus can be utilized, much can
be home-made and any novice can tune. It
lacks the R. F. transformer common to most
reflex sets, a saving of from four to six
dollars, and the low ratio A. F. transformer
works better and usually costs less. As to
operation, I have yet to find its superior
among one-tube sets, reflex or otherwise,
and its nearest equivalent would be a two-
circuit regenerative with a stage of A. F.
amplification. If anyone can show me a set
as inexpensive as this, superior in range,
volume, quality of tone, simplicity, selectiv-
ity, I'll change.

Transformers
(Continued from page 325)

E The Use of [ron [n

as are used in radio, this source of loss
can easily be tolerated; and the transformer
with an iron core is more efficient, much
more efficient, than one with only an air
core.

At a frequency of 1,000,000 cvcles a sec-
ond. the sliglitest loss per cycle is multi-
plied to such an extent that it cannot be
tolerated. Both things, Foucault currents
and hysteresis, dissipate energy. and when
even a small amount is dissipated one mil-
lion times a second, it naturally mounts up.
Hence high {requency transformers designed
for such frequency should not have iron
cores. An air core has no hysteresis nor
Foucault currents; there is then no dissipa-
tion of energy, except the inevitable amount
due to resistance in the wire; there is no
supplementary loss. The effect of ordinary
iron in a high frequency core would be
to confuse everything hopelessly. The iron
would not be properly magnetized; it
would be screened by its Foucault currents.
Nevertheless it would dissipate energy, and
tend to wipe out or smear out the primary
oscillations, destroying their features and
making anything like clear speech impos-
sible. There would not only be waste of
energy, but there would be distortion. The
resistance of the wire would be practically
increased by the complicated reaction ef-
fects of the core.

It is rather surprising that these effects
are not deleterious even in the case of
audio-frequencies. It must have some bad
effect, although it appears not to matter in
practice. At the same time the cores of
all transformers should be very carefully
made, and these bad effects kept to a mini-
mum, by special selection of the quality of
iron and by thoroughly subdividing it in
the lateral direction.

On these considerations is based the famil-
jar_ fact that high frequency coils are made
‘without iron, though in low frequency coils
the use of iron is permitted and on the

THE
EXECUTIVE
Every exccutive Js at
some time ealled ubon to
make decisions which in-
volve applied Chemistry.
Ir he does not Eknow
Chemistry, he must rely
entirely upon his faetory
chemists or high priced
consultants. A knowledge
of Chemistry, easily gain
ed through our Course,
wauld strengthen yom Dho-
sition greatly amd save
you thousands of dellars.

THE
BUSINESS MAN

Detter buying and big-
ger sales ave the rewards
of the uan who under-
stands Chemfstry. Manu-
facturers, buyers, sales-
men, advertising men, eost
accountants and clerks can
all Dbenefit by learning
Chemistry. Our course
teaches Yon In the short
est and most practical
way,

THE
PROFESSIONAL MAN

Every professional man
needs a working knowl-
edge of Chemistry wheth-
er he is practising law,
medicine, engineering, den-
tistry, or any other call-
ing.  Too often he finds
this all fmportant seience
was neflected in his ear-
lier training. Our course
removes th e handleap.
Most important, it gives
you information In a form
that can be readily used.

THE
DAILY WORKER

Workers in any indus-
try ean raise their own
wiges by learning Chem-
istry. for every industry
is hased on Chemistry.
Write and tell us what
your work is and we will
show you how Chemistry
can fatten your pay enve
lope.

L
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CHEMISTRY

Insures Your Climb
to Success

No matter what your vocation
you can increase your Profi-
ciency and earn bigger pay by a
thorough training in Chemistry

O be successful today is to know Chemistry! Every

line of business, every branch of industry depends upon

Chemistry in some form. You may not realize it, but
your own proficiency in whatever work you are doing would
be increased by a knowledge of Chemistry. In many lines
such knowledge is absolutely essential. In others it is a
guarantee of promotion and more money.

It is no longer necessary to enter college in order to learn
this fascinating science, Our Home Study Course trains you
just as thoroughly, and with the same assurance of success,
as those who took the longer way. And our methods are so
simple_that we can teach you no matter how little previous
education you may have had. Many of our graduates now
hold responsible positions or have materially increased their
incomes from private enterprises as a result of taking our
course. Hundreds of letters from students testifying to the
benefits they have derived from our training are here for
your inspection.

Remember that you do not need to study Chemistry with
the idea of actually practicing as a chemist, although a great
many of our students are taking our course with this object
in_view. If you want to know more about what Chemistry
will do for you, if you want to know what our home study
course offers, sign and mail the coupon today for FREE
BOOK “Opportunities for Chemists.”

DR. T. O'CONOR SLOANE Will Teach You Prac-
tical Chemistry In Your Own Home

The Chemical Institute of New York, of which Dr. T.

O’Conor Sloane is Educational Director, was founded to fll
the need of ambitious. far-sighted men who realize and recog-
nize the splendid future Chemistry cffers them, but who can-
not spare either the time or the money to attend college. Dr.
Sloane, a foremost authority on Chemistry, will teach you and
will give you all the individual help you require. He will
ersonally go over your papers, correct them, point out your
aults and teach you in a practical and interesting way. No
special education needed except the ability to read and write
LEnglish. One student has characterized our lessons as “The
course that takes the mystery out of Chemistry.”

Easy Monthly Payments

You do not have to have even the small price of the course
to start. You can pay for it in small monthly amounts—so
moderate that you won’t feel them. The cost is low, and
includes everything, even the Laboratory Equipment—there
are no extras to buy. Our plan of easy monthly payments
places a chemical education within the reach of everyone.

Laboratory Equipment Given To Every Student With-
out Additional Charge '

We give to every student without additional charge his
chemical equipment, including forty-nine pieces of laboratory
apparatus and supplics, and forty different chemicals and
reagents. These comprise the apparatus and chemicals used
for the experimental work of the course.

Special 30-Day Offer

For a short period we are making a special offer that will
be worth your while to take advantage of. Write for particu.
lars, using the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait until tomorrow.
Send the coupon now while you think of it.

The CHEMICAL INSTITUTE
of New York, Inc.

HOME EXTENSION DIVISION o
66-R W. Broadway, New York City

Sign and Mail this Coupon for FREE BOOK

CHEMICAL INSTITUTE OF NEW YORK, Inc.

Home Extension Division 9

66-R—West Broadway, New York City.

Please send me at once without any obligation on my part,
your Free Book “Opportunities for Chemists,” and full par-
ticulars about the Laboratory Equipment furnished to every
student. Also please tell me about your plan of payment and

your special 30 day offer.

NAME

STATE ................. 0000000000000 0D DD0OOE000060 000 .
R.N.8-24
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Not
Just Another Radio Tube, but

THE ULTIMATE

ABSOLUTELY GUARANTEED

NOVOTRON

RADIO TUBES Price $5

All we ask of any radio owner is that
they try NOVOTRONS in comparison
with ordinary tubes.

A COMPLETE LINE OF
HIGHEST EFFICIENCY

backed by National Consumer advertising
Immediate delivery at all times.
EXCLUSIVE TERRITORY
TO DISTRIBUTORS

Hrite for proposition
RADIO ELECTRO

LABORATORIES
152 W. 42d St., New York

Where not Represented will
ship prepaid upon receipt of
M. O. or Check.

Hawaii -Porto Rico

ian amateur (T. A. Crowe, Calgary), operating on three
&9:!“;%’:3’:8. heard tl(le concert broadcasted by 2 L.O., London,
England, and picked up Hawaii and Porto Rico the same evl;ez-
ing, (Calgary Herald, April 1st), Are you getting results like
this? You can with

Myers Tubes

Practically Unbreakable

banish the noise that spoils reception and give wonderful
'vrcﬁ\eﬁne and ‘arity to Jong-distance messages. Myers Tubes
function pertectly as Detectors, Amplifiers and Oscillators.
You can’t break ’em unless you deliberately try. Two types:
Dry Battery and Universal for storage batteries. (4 volts)

Demand Myers Tubes at your dealers or send price and be Sup-

plied postpaid. See words ‘Made
E.B, Nyers o.Ltd.
Radio V Vacuum & Tubes

i;:) gl::;:;gnc:: eﬁa:ch tube. Others
240 CRAIG STREET, W.
MONTREAL, CANADA

Complete with clips
ready to mount. No
extra _equipment ree
quired,

_(Z'O"MASTP/»

g
°

‘10

The “LINCOLN”

Install this steel aerial mast for won cons
greater range and better results. St o
NEAT SUBSTANTIAL CONSTRUCTION.
PRICE, $10. PREPAID IF REMITTANCE 1S SENT
WITH ORDER—OTHERWISE C. 0. D

i au
B
A oust ouL

s CRTSIAL
Enclosed Fixecd ',’.':,:2:::;'&
Adjustable Detec-
tor Kills your Re-

flex Troubles

Cup Tuams
1§ R

CLEVELAND, OHIO

:;‘

€A e :
New ~ounito ]
List P > -
Price SPECIALLY ADAPTED

FOR REFLEX WORK

Manufactured by

The LINCOLN MFG. CO.
Dept. E. 1 LOS ANGELES, CAL.
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whole found advantageous. though it should
always be used with circumspection. It
seems to me possible that sets and the
articulation of loud speakers might be im-
proved by dispensing with it, for instance,
by using moving coils in a steady magnetic
field. Permanently magnetized iron does
no harm at all. All the effects spoken of
are characteristic of varying magnetism
under the influence of fluctuating currents.

e TR

Remarkablé 'Nev'v Loud

Speaker
(Continued from page 296)

i

Lo

S i

the audio frequency currents being led to
K1 and K2. As we know, when the cur-
rent is passed through the conductor there
is a force which acts upon the conductor
if it is placed in a magnetic field in a direc-
tion vertical to both the direction of the
magnetic lines force in such a way that the
current also travels at right angles to the
magnetic field. Influenced by this force the
aluminum foil, A, will oscillate at the fre-
quency of the audio frequency current passed
through it. A is mounted into a frame
equipped with specially shaped pole pieces
(Fig. 2) and can be easily taken out of the

electromagnet. The Siemens loud speaker is
shown in Fig. 3.
Sensitiveness of this loud speaker is

claimed to be greater than that of any other
like instrument known. It reproduces faith-
fully oscillations up to 10,000 per second
without distortion. A duet of violin and
piano broadcast from Vox Haus, Berlin, and
reproduced by this loud speaker before the
members of the “Elektrotechnisches Verein,”
gave an impression of the violin and piano
being in the room.

The Siemens loud speaker is especially
adaptable to performances before a very
large audience. Models are also available

| for general amateur purposes.

With some insignificant alterations this
loud speaker can do the work of the micro-
phone. For this purpose it is sufficient to
construct its parts somewhat more delicately
and to employ a permanent magnet instead
of the clectromagnet. In this case the loud
speaker acts as a current generator without
using an extra microphone battery. In gen-
eral, however, an amplification of this cur-
rent will be necessary before it is impressed
uponn a modulator. Experiments with this
microphone (Fig. 4) were so satisfactory
that all the large German broadcast stations
are seriously considering the adoption of it.

T T TS i s e v

Loop Transmission

Experiments
(Continued from page 313)

Do m nan

o o T

about 100 miles distant. Yet on the same
night I was able to communicate with Den-
ver with no difficulty and repeated the same
feat for several nights, which proved that
the incident was no mere freak. Notice
that Denver’s general direction just about
splits the directions covered by the two sec-
tions of the loop AOB. It was also pos-
sible to work up in Oklahoma, Kansas and
Nebraska. These sections are covered by
the space between the arrows 3 and 4. No
exceptions to the directional effect of the
loop were noted, as it seemed to be very
well defined. These results gave the loop
a general DX range of approximately 1.000
miles in a decidedly limited direction, with
steady. strong signals at most times, accord-
ing to all reports by radio and card.

An additional note is necessary in regard
to the counterpoise. It was tuned in on
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the OT in the usual fashion because it had !
the same effect as with the antenna; it raised
the loop current. The counterpoise is desig
nated by CE in the diagrams.

Fig. 4 was the second arrangement used,
with its electrical equivalent shown in 4b.
The loop was completed through a metal
cistern, which had its grounded pipes to
complete the circuit. Instead of the fixed
mica condenser this time, I used porcelain
insulators to tie the loop return to the top
of the cistern. This gave a very low capac-
ity, low loss, condenser at C and my results
were better with this loop anyhow, with all
whom I communicated with. With the ar-
rangement of Fig. 4 an increase in signal
strength was noted by those stations, although
I lost something over a tenth ampere in
antenna current with the change in the loop.

The reports, especially irom Denver. asked
if T had increased power. Work with Dal-
las, Ft. Worth and other nearby cities up |
to 400 miles was particularly constant and
gratifying. It was difficult to raise many
stations because of the directional effects

3 A 4
2

w | E
p)

B\ Fig.3 Ls

A O B shows the loop. Marked directional ef-
fects were had between arrows 3 and 4.

which were so marked. If only I had becn
in Central U. S., 1 perhaps would have been
able to work in the opposite direction, as-
suming normal bi-directional properties for
the loop. As it was, the open Gulf of Mex-
ico represented the other end of the work-
able directions and. as vou know, it is no-
toriously free from Ham stations. So my
activitics were decidedly curtailed.

FINAL EXPERIMENT

The fnal experiment was the loop 4a
with the addition of an insulator at I, sepa-
rating the two portions of it by the equiva-
lent to a small condenser which is indicated
in 4b by the dotted C'. The results with
this final scheme were a surprise to me.
The antenna assumed its original funda-
mental, nearly its original antenna current
and lost the more marked of its directional
properties. Denver still reported me very
good, but I was able to work in scveral
other directions, the northeast being the
most noticeable. The range of the trans-
mitter was not good or as consistent as with
the antenna normal. That seemed true of
all the loops. Although T received good
reports, nonc of them were much more than
900 or 1,000 miles away. whereas the ordi-
nary antenna arrangement generally could
be depended on for 1,500 or more miles
almost any night. Too much territory was
left on the outside of the two arrows 3 and
4 to satisfy me.

Perhaps you see the reasons for my con-
clusions, now.

On receiving, the loop seemed to be no
different than the conventional aerial, aside
from having a different fundamental wave,
and associated tuning properties. No notice-
able directional effects were realized, al-
though T was on the alert for such a mani-
festation. I had assumed that the directional
effect would he more marked on the receiv-
ing than on the transmitting end. but such
was not the case. TFading or other qucer
performance of the received signals was no
different than normal to the best of my ob-

servance. It has additional theéretica} ad-
vartazes of lowered resistance and slightly

KPEXPSPALALEY

A PKEXNBAEA
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~ Shamrock

Dealer's Name

-----—---—-—--—————n———--—-—-----r.-.—--—--———

ee]ittle (Giant of

RECEIVELRS

Shamroch

‘Flunfarmer T1
3 3

Shamrock
Audio Transformer

Shamroc!
Flexoformer’

fock
stat

Shamrock-Harkness
Kit includes:

Shamrock-Harkness
Flexoformer T-1
Shamrock-Harkness
Flexoformer T-2
Shamrock Rheostat
Shamrock Double Tube
Socket

Shamrock Crystal De-
tector

k Single Cir-
cuit Filament Control
Shamrock Audio Fre-
quency Transformers
Shamrock Binding
Posts

Shamrock Dials

7 x 12-in. Complete
Drilled Panel

5 x 6 in. Complete
Drilled Rear Panel

Screws for mounting all
Parts: bus bar wire for
wiring. Complete instruc-

tions enabling you to
complete the set in a half-
day.

*35

The set for the masses,
as well as the classes.

Licensed Manufucturers

Shamrock-Harkness
powerful two-tube reflex

OW! The best features of each—Neutro-
dyne, Reflex, Regenerative—combined in
one single receiver.

The Shamrock-Harkness -Reflex is stamped-
ing the radio world. It's a whiz for perform-
ance.

It has the pulling power of a regular five-tube
set. Operates a loud speaker with wonderful
clarity and volume. Does not whistle, squeal
or radiate. It's selective and easy to operate—
permitting you to log every station with the ut-
most accuracy. Many fans report that they re-
ceived over 1000 miles consistently with this
set.

These remarkable results can be secured only
with specially balanced parts. Shamrock engi-
neers have spent months perfecting a set of
these parts—which are backed by our famous
“money back” guarantee. Avoid imitations—
because only with the Shamrock guaranteed
parts can you be sure of getting maximum re-
sults with this set. The Shamrock-Harkness

Kit contains genuine, guaranteed Harkness
parts.
Before building your set send for the booklet below

SHAMROCK MANUFACTURING CO.
Dept. 63, Market St.

Newark, N. J.

: SHAMROCK MANUFACTURING CO.,

g Dept. 63, Market St., Newark, N. J.

: I enclose 10 cents (U. S. Stamps or coin) for copy of ‘‘Shamrock
1 Radio Builder’s Guide Book,” containing log record. Also dia-
g grams and complete instructions for building 10 sets at prices
H ranging from $15 to $50.

: Noe mwgmns B il 3 Sotles - aas §owlae s o s oo oo oo BTYI o -
: AddreSS o ovuensssnonsanssrsssonsossstionastassenasaareosy
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‘:1‘ F':"—W. G ol r.:_—c;i an greater area than the conventional detector.

||¢; |||EJ”|I: am&_gmla ||| a”hn |“@m A word of caution is both necessary and
v - e —— really useful if you should contemplate ex-
periments in this line Make certain that
| every portion of such a loop is as rigid and

O unvarying as you can reasonably construct

. . ;e . it. Tl:er:, (ils 1!oddoubt that tlhe ]oop.hasb ]a

. concentrate nductance value noticeably

f or Audlo Ampllf lcat on greater than that of the open antenna and,
in my case, had also a greater capacity to

Made in Two Types: ground because of the increased area. As
. a result, unless unvarying, the winds can

AmerTran AF-6 (Turn ratio shake the loop appreciably, varying the
5) for use in the first stage. wave-length in a cheerfully flutelike, war-

. bling way that is distracting to the fellow
AmerTran AF-7 (Turn ratio at the receiving end. This wave change

Ca =
3Y4) the companion trans- effect is not at all apparent in receiving,
former for use in further because the el;ar is unable to detect small

: . variations such as would be produced on a
stage srog 'ampl(xiﬁ'catxon received signal by the receiving aerial vary-
where AF-6 is used in the ing and also because the secondary of the

TRADE MARK REG.\LS. PAT.OFF. first stage. set generally determines the received wave

predominantly.
. Price, either type, $7 )
Improve Your Set at your dealer’s. ' g
With An AmerTran Send for booklet containing much an ldeal A!nateur g
helpful transformer information. Transmlﬂer =§
American Transformer Company, 177 Emmet St., Newark, N. J. (Continued from page 312) i

Designers and builders of radio transformers for over 23 years.

[&_slle_slie 3l sl sle_slie slie sl 3

protective shield to the delicate instruments.

A motor-generator supplying 500 volts
D.C. at 200 watts is used with this trans-
mitter. A 100-ohm rheostat is placed in the
| field circuit.

The results obtained from this small
transmitter have been very gratifying and
: demonstrate conclusively the fact that care-
Two Condensers In One ful, conscientious design and workmanship
are well worth while. The normal antenna
radiation on 188 meters, using C.W.. is 2.4
amperes, and with modulated methods, 1.3
amperes. The conservative night range is
about 500 miles with C.W. and 75 with
voice or buzzer. This has been exceeded
on numerous occasions.

It is hoped that this information will be
of value to those who have requested such
data, as well as to others contemplating
building or rebuilding a transmitting station,

(I ][

Radio fans, who have had trouble connect-
ing and adjusting grid biasing condensers, will
appreciate our new condenser, code 610, which
the Kellogg Company have just placed on the
market. This is a standard 11 plate variable
condenser of minimum .000074 and maximum
.00035 microfarads, and it has as part of the
construction, a micrometer vernier condenser
with a capacity minimum of one micro-micro-
farad and a maximum of ten micro-micro-
farads.

The use of these condensers in any stage
improves not only the appearance of the set,
because of reducing the amount of wiring and
apparatus, but actually aids in more efficient
tuning.

Ask your dealer to show you a complete line No. 610
of Kellogg Radio Equipment.

The Cookoodyne
(Continued from page 305)

eI

20

happen to hit the wave exactly, in consid-
eration for this effort, a little door right
above the dial opens up and a cute little
cookoo bird hops out so vou will know
you have located your station. The cookoo
simultaneously drops a ball into receptacle
14, which, l:1.1aving an underground plallssagl.rg.

. allows the ball to run into bowling alley 13.
Use—Is the Test Next, turn dials 2 and 3 which work exactly
in the same way. If you tune properly, the

&I; KELLOGG SWITCHBOARD 8 SUPPLY COMPANY | cookoos will pop out of the doors and drop

balls into the respective receptacles. These
1066 W. Adams Street,  Chicago, Ill. balls all run dO\\'II)l an incling after passing
semaphore 16. If all the nine pins are
knocked down by the three balls you score
10 points which are marked on the radio

IT IS A PORTABLE score-board. A word about the semaphores:
No aerial, ground These are desperately important. They work
o I‘J‘?P]é’:qt‘»};’;sd entirely automatically and have been pro-
g vided by me so that should anyone when
can take it & A B . 5 B

— OUR with you when tuning in, do so with lightning rapidity,
SR visiting. Use it in | | the three cookoos would drop the balls al-
i‘-—fi_li"—'l’]:,_ LIBERAL DISCOUNTS 2‘6‘;‘ %gf;r' :gg': | most simultaneously. That would mean
" BTo If Will Save You tion — Anywhere, the three balls rolling down at practically
i MONEY Anytime. the same time would collide with each other
= . LOI‘tIG RANE and cause fatalities among themselves. The
IL____:__ .: Standard Quality Parts. Reception Loud and Clear,  Wite renge enJoud sexinaphores prevent such a condition and let
————":" Send for this Free Catalog. S Single Tube “SUPERFLEX" in Leatherette Case, only one ball roll along the track at one
All Orders Shipped the Same Da Very Neat, Wi c oD . time. . The instant the track is cleared the
STERN Rl;pD[O MFG Coy nmg\{l‘lj::e Nufl)‘x':einllnlfw S‘le.l:)to with’ urlier?al;? eop\?:xt: ZCXt btaen car; roll down. This insures an

WE. . X postage. ccurate score.
Manufacturers and Distributors PRICE}.?};;I-J’. toopemte is)ii}(:(::(i‘(’)’y‘PLETE To the left we see the hour glass (1).
138 W. Lake Street, Chicago, Illinois BENSON ENGINEERING COMPANY I should have stated before that the second
2125 N. Halsted Street. Chicaoo. Winsis } | yoy start tuning, the sand must all be in
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Users

enthusiastically

Standaud RAD[Ov ducts

T [
 Federal
'L

Boston New York
Philadelphia Chicago
Pittsburgh San Francisco

Bridgeburg, Canada

proclaim
“Fifty-Nine” as “Federal’s Finest”. The “Fifty-
Nine” represents the accomplishment of an ideal
after over a quarter century’s patient striving.

2

the Federal

Federal’s Finest, The Wonderful “Fifty-Nine”

It gives all the beauty of Federal Tone, Selec-
tivity and Distance Range, plus a simplicity of
operation that opens the real thrills of radio to
novice and professional alike.

FEDERAL TELEPHONE AND TELEGRAPH

COMPANY
Buffalo, New York

geral

Standard.R ADI O Products

Priced at

$177

With headphones.
For loop reception

(No. 61)
$46 Extra

Complete Parts for

KNOCK-DOWN SETS

The parts for these knock-down sets have
been carefully tested both individually and
together in the particular circuit for which
they are intended. They are guaranteed to
! give excellent results if the instructions,
which are included FREE with each outfit.
| are followed carefully.

8-tube SUPER-

| HETERODYNE $92.50
¢-tube ACME
| REFLEX $42.50

| 7-tus- COCKADAY
Our Special Price $11.95

3-tube COCKADAY
Our Special Price $27.95

NEUTRODYNES

with Genuine FREED-EISEMANN
or FADA Licensed Parts

3-tube Set $28.60
5-tube Set $46.75

1-tube ERLA $20.00
2-STAGE
AMPLIFIER $12
HONEYCOMB
RECEIVER $17.95

Mail Orders: Address, Dept. R-6, Chicago

~
V.

AGO

roRs K

01 509 S.STATE ST.

§

Headquarters for

KNOCK

KNOS< SETS

for 35,000 Radio Fans

w HY so many? Well. for one reason, we
were the first to offer radio fans a real
knock-down set service. Choosing a good
circuit is easy—but to pick the right parts
when there’s hundreds and more to choose
from—that's where our service comes in, a
real helping hand.

We employ a corps of experts to test out
and find the RIGHT parts for whatever cir-
cuit you want to build. Not the most EX-
PENSIVE parts, nor the CHEAPEST, but
the RIGHT part that will perform faithfully
whatever is demanded of it by the particu-
lar circuit being built.

And for another reason fans come back to
us again and again for more sets because

SALVAGE MEANS
Save: Service: Satisfaction:

1. Save—through the hundreds of radio
bargains made possible by our enormous
buying power.

2. Service—by our score of qualified
radio experts.

3. Satisfaction—from brand-new quality
apparatus GUARANTEED to give com-
plete satisfaction.

Complete Parts for

EVERY CIRCUIT

1f the circuit you want to build isn’t listed
here, write us about it. Qur experts will
send you a list of parts and an estimate
which we know will be lower than anyone
else’'s. Try us. We'll save you money.

REINARTZ SETS
1-tube SET
3-tube SET

SUPERDYNE
RECEIVER

HAYNES DX
VARIABLE CONDENSERS

$7.00..value,..43. . Plate.. Vernier ... ...
$6.50_.value,..23..Plate.. Vernier ...._............3.
$6.00.value, 11..Plate. Vernier ...
$1.75..value,....3..Plate. Vernier _.
$4.30..value,..43..Plate..
$3.70..value,.23_Plate_.
$3.30. value,..11.Plate..
$2.25_value,....5..Plate_

WESTERN ELECTRIC

VT-2 TUBES §$7.45
AUTOMATIC ELECTRICS

$10 HEADSETS $3.65
Coils for COCKADAY
CIRCUIT $1.75

$11.45
$29.95

$15.85
$10.95
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A TFive Tube Receiver em-
ploying Three Cosmopolitan
Phusiformers. A Real Long
Distance Receiver.

Cosmopolitan Phusiformers

Permit the construction of Radio Receivers of great
sensitivity, high efficiency and of beautiful appear-
ance, from Crystal Sets to Six Tube Receivers.

.COSMOPOLITAN PHUSIFORMERS

‘““The First and Original’’
- $9.50

: %e.]‘ﬂlmhg@/&
in ~adio PRICE - - -
Send 50c. for the Cosmopolitan Phusiformer Manual,
Sixrty Pages of circuits, photographs and description.
Cosmopolitan Phusiformer Corp.

15-17 West 18th Street New York City

'axf:-:ﬁ':?
USMfCLmeU™

NOOSCILLATION NO RADIATION NO INTERFERENCE

LEARN THE CODE AT HOME

with the

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse
Codes—right in your own home—
quickly, easily and inexpensively. Connected
with Buzzer. Buzzer and Phone or to Sounder,
it will send you unlimited messages, at any
speed, from 5 to 50 words a minute.

THE OMNIGRAPH is not an experiment. For
more t 15 years, it has been sold all over the
world with a money back guarantee. The OMNI-
GRAPH is used by several Depts. of the U. 5. Govt.

—in fact. the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The
OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalog describing three models. DO IT TODAY.

The Omnigraph Mfg. Co., 20 Hudson St., New York City

If you own a Radio Phone set and don’t know the code—you are missing most of the fun

“Just Lislen—The Omnigraph will do the teaching”

-6\,

TRI-JACK is a revelation in
radio jacks. Dustproof, solder-
less, super-compact, and of prac-
tically zero capacity, TRI-JACK is
the biggest improvement so far
made in jacks. TRI-JACK will im-
prove any set.

STEVTS PRV LIV PR TN

TRI-SUIL

TRI-COIL Radio Frequency
Transformers are wonderful
performers when it comes to dis-
tance and volume in the one tube
reflex circuit., Write for the TRI-
COIL construction booklet FREE.

BROOKLYN METAL STAMPING Corp.
718 Atlantic Ave. Brooklun N.Y.

the upper compartment.
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You have to turn

the glass around in its socket to fulfill this

condition.
trickling into the lower compartment.

sand starts

You

Immediately the

can only tune in to one station while the

sand

words, is only a timing arrangement.

This, other

The

is running down. in

instant the last grain of sand has dropped,
you must immediately hunt for the next

station.
known game of radio golf.

This is in order to play the well
Nobody cares

nowadays about listening to any program

for longer than five minutes.

All we are

interested in is getting as many stations as

possible.

In
from

equipped with a speedometer.

The hour glass helps us in this.
order to keep loose-moraled plavers
giving fictitious scores, each dial is
In the course

of the evening it is, therefore, easy to see
how many hundred times you have twisted

each

dial. Turning the dial around once

gives an average distance of about one foot.
The lower part of the speedometer translates

this motion into miles.

year,

By the end of the

therefore, you can see how many

thousand miles you have run by twisting the

dials,

something which everyone is interested

in, but so far has always been disputed.

It is

reduced to scientific accuracy now.

I have furthermore embodied many other
important utilities in the radio set needed by

every

17 the weather indicator.

man. At the top you will see at No.

When the little

lady comes out, the weather will be fair.

When

be rain.
all radio listeners.

the voung man comes out, there will
This information is important to
I might say in passing

that the loud speaker (3) is just above

this li
effect.

ttle house and gives a very decorative

I have noticed in the past that thousands
of people do not know what meters and
wave-lengths are. so I have provided the

outfit

with a tape-measure (9). This tape-

measure is there to measure the wave-length

in meters.

In the reverse side of the -tape

the equivalent is provided for in yards, thus

when

the user measures the incoming meters

he will immediately know the equivalent in

yards

and inches, which is of tremendous

help when stations are only a few meters

apart.
To
attach

the right we have several important
ments. First, at No. 12, we see cigar-

ette box compartment in form of a coffin.
You press the button right near the edge
of the box and out pops a cigarette into

the a
action
death.
it by
(19).
endar

rms of the undertaker (11). The
is entirely automatic, the same as
You take the cigarette and light
means of the electric cigar lighter
Right above this we have the cal-
so that the user knows on what date

he is receiving his program. Directly above
that we have another interesting adjunct.—

a clock (6).

This is one of the greatest

inventions of all times. This clockihas been,
especially provided for the radio hound who'

plays
ords.

all night long for great distance rec-’
The papers are full of divorce cases-

where otherwise sane men are being divorced
by their wives because they stayed up all

night

playing with radio. The Cookoodyne,:

gentlemen of the jury, I wish you to under-

stand,

will become the greatest American

il]stitution because it will do away with all
divorce and other home-breaking tendencies
that radio has introduced. The minute the

clock

strikes 12, a little catch incorporated

with the clock is opened, which also opens a

valve

of tank (7). Through the outlet above

the tank there issues immediately a cloud of
sneezing powder, which with the compres-
sed air is store in tank (7). The victim im-
mediately starts sneezing his head off and
it will become impossible for him to operate

the outfit.

cease

He is automatically forced to
operation and go to bed. The at-

tachment is made in such a manner that it
cannot be tampered with in any way by
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RADIO LABORATORY
or e
CHICAGO DAILY NEWS

Cnieago Iil.

Gentleoen:

batter sermons and the of bettar

Achiev

perfectly clear, quiet, natural, undis-

through the medium of the so-callad public printes.

othsr delicats apparatus I used to long for the day when
& circuit that would work as well in the presence of ¢

ompany
would aftsr the coopany went howe, I confess that I was not at all
modost in this hope. It waas frankly s wish for ths ispossible. And

there you may resd the resson for my enthuelams.

- - . . experisenter who long ago abandonsd his belisf in Santa Claus and
NEQUALLED clarity and beauty of tone. Remarkable distance and tre- radio sde. thates not the Temriatle part of lty. it loas
U ‘mendous volume. Knifelike selectivity. Absolute freedom from oscilla: untemperanental a8 o adding BEoIne . oToure enethar the sadience 1u
tion. These universally desired qualities are made possible by the inventions of only yourself or the critical Jones family from meros® the hall...

E. F. Andrews and E. A. Beane, covering the “DE-RES-NA-DYNE"” principle. you'1l hardly belisve 1t possible...hence this message.
Well, so much for that. In translation of the foregoing

The DERESNADYNE circuit is the torted reproduction together with I may capitulate:

first tuned radio-frequency circuit in  greater volume, distance, sclectivity o o e e GR HRCC T O G UL L Iy
which the -undesired oscillations that and ease of operation. { The differential betwesn signel sad statio remains pro-
produce whistling and distortion are  The Andrews DERESNADYXNE has Boun e, AYR L L e tharae 4o aot lapair 106 qualll
entirely eliminated simply by properly enthused every radio authority who Changes In tudes have made very 1ittls difterence 1n
proportioning and placing the funda-  has tested .it. ~ After exhaustive tests perforsance and thin in pite of the fact tnat tube chesacteristice
mental elements. It has given to radio the Radio Laboratory of the Chicago 7“1t 16 virtually impoesidle to make the set oscillate
that which is desired above all else— Daily News made the following com- bove 300 meEa e e o T Lo niiehy you bear the

ment susic. And I oomgratulate you...Put maybe I've asld that beforoe.

Andrews Redio Coupany. tay 35,2920

I have sald enough about the Deresnadyne before thie to

indicate how I feel toward it. But I believe that the preachers of
pe should have

the world’s commendation brought to their doors more perecnally than

You have developsd s psculiar radioc sst in that 1t continuss

. $o work after it hae been pralasd to ite facs. The Sclsntifio world
n OC a ln until now has nevsr hsard of such s thing.
ard
14

For ysars whils toiling away with soldering irons

I tried out the Derssnsdyne for the firat time six weeks

Establishing a New Standard in Radio ago and have had it sifting etatic ever since. As I have written

bafors, ths oircuit oombines ssleotivity, range and quality io a degres

I aould find

as ‘1t

Siocarely,

“To say that the DERESNADYNE is a better circuit than the
neutrodyne wonld be scarcely a complisnent. But to say that it is
the best thing of its kind that has found its way to the Daily News
Laboratory wonld be giving it no more than its due.”

Write for Complete Information.

Ve 71147, i

] The accompanying letter is an additional endorsement, and is typi-
AndreWS RadIO Company cal of many that have been received from men prominent in radio.
327 South La Salle Street, Chicago, IIlL.

Distance, Volume and Selectivity a Certainty

'Yy BUILD YOUR OWN SET

with the Genuine Guaranteed

“SHEPCO” “ALL WAVE" Jr.
Non-Radiating DX Coupler

TRADE MARK—PATENTS GRANTED AND PENDING

Guaranteed Wave

Combination Flat and Bank wound

Length
150 to 1000 Meters Gives all the selectivity of tu_ned radio fre- clusive tapped and bankwound primary and
in single circuit quency at a small fraction of its cost. Users tapped secondary give the supreme efficiency
150 :qglOOCMet?:s declare it “the finest tuning unit in existence.” of elaborate honey comb
in triple circui Bulid your set the “SHEPCO” way and we coil outfits Guaran- :
i ’ g = 3 6 efficient hook-
F ‘:rt sR:?\“: 33;:{356 guarantee results. The “All Wave” Jr. Coup- teed not to radiate in in e‘:rl::"y e
on Receipt of Price ler may be used in single, double or triple “SHEPCO” triple cir- | sent for 10 cents in

circuit. Guaranteed to bring in stations 1500 cuit. Short aerials no han- :::{'l'i';’g L9}, ~coner
miles distant clear and loud on one tube. Ex- dicap.

OR HERE’S OURS READY BUILT

“SHEPCO” T R i °v’§}§if,‘éu§q§f°if,ivinecfii‘ii?f,f i
“All Pu rpose” T e O e coritnd] an.
Receiving Set

rangement permits rapid change of hook-
i Trade-Mark—Patents Granted and Pending

ups so any desired circuit may be used.
Hookup chart furnished. Will operate loud
speaker on nearby stations. Beautifully
finished genuine mahogany cabinet.

A ready built one tube receiver incorpor- “ — N :
ating “SHEPCO” uAu waven JI'. Coup_ Shepco Pl‘OdUCtS are made

ler and other highest quality parts. You and backed with an Absolute
| could not buy the parts alone at the price Money Back Guarantee by “SHEPCO” Two Stage

of this expertly assembled, guaranteed- SHEPARD-POTTER Augio Ampliﬁt::_r in fgenuine $
to-operate set. At your mahoganyy , cabinet;  ton use 2]
dealers or sent prepaid on $ 2] COMPANY9 Inc. with “All Purposes” or any .. - s
receipt of price. without Bccessories Plattsburgh, N. Y. other set.
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INTRODUCTORY PRICE

For a limited time onlv, and ,to introduce this
new and superior Storage ““B’’ Radio Battery to
the Public, we are selling it for $4.00. Regular
Retail Price is $5.00. You save $2.00 by ordering
NOW. A finer battery cannot be built than the

World

Storage “B” Battery

(12 Cells — 24 Volts)

To ten million homes with Radio Setas—and to _co

less millions of prospective buyers—this WORLD Stor-
ge ''B°" Battery brings a new conception of battery

economy and performance. Here is a battery that

pays for itself in 8 few weeks—will last for years and

can be recharged at a negligible cost. And yow save

$2.00 by sending the coupon now.

A SUPERIOR BATTERY
Equipped With Solid Rubber Case

The Solid Rubber One-Piece Container is an Exclusive
Feature with the WORLD Storage ''B'" Battery. An
insurance ngnmst brenkage. acid and leakage. Has
heavy duty 21-8in_x lin. x 1-4 in. plates and plenty
of acid circulation. Extra heavy glass jars allow ready
chservation of charge and prevent leakage and seep-
uge of current. 1t holdsits charge, whnleﬁdle. at con-
stant voltage.

You will find this bntter{u boon to long distance re-
ception. It does away a great many noises so often
blamed on "‘static.’ Chp and mail the coupon today.

SEND NO MONEY

Just fill out the coupon below and we will ship day
order is received. EXTRA OFFER: 4 batteries in
series (96 voits), §16.00. Pay Expressman after exam-
ining batteries. 5 per cent discount for cash in full
with order. Send the coupon NOW and save $2.00,

WORLD BATTERY COMPANY

Makers, of the famous World Radio
Storage Battery
1219 8. Wabash Ave., Dept. 75, Chicago, IlL.

This Coupon Is Worth $2.00
Clip and Mail It NOW!

WORLD BATTERY CO
GDepl: 76. lzil’DSo V;I‘xil.buh Av? fhimn .

ntlem ! the fol Sub.
‘wmsi':mmr&:.:;o" World Storaic E""ia“:'c et brioe:
et o e 0. 1 or & complete set of four blnerlel

Name

Addy
City and Stote.

FREE!
Radio “Applause Cards’’*

‘— — Station W-E-A-F signing cif. If ycu
hnve enjoyed the artists’ program, won’t you
write in and tell them?™’

By all means! Quickly and easily with “Ap-
plause Cards’’®. They’re handsomely printed
mailing cards. All ready for you to fill in with
your comments, sign, and drop in the mail box.
Keep a pack of them near your receiving set.
You ean use ‘‘Applause Cards’’* liberally be-
cause they are FREL AT YOUR RADIO
DEALER’S,
[ \pplnuse Cards’’® were originated by this
Company, makers of the popular Dictogrand
Loud Speaker and the Aristocrat Dictozraph
Headset. The only Apnlnuse Cards’'* are
Dictograph Copyrixlited '"Applause Cards’’*.)
A big FREE packaze of them awaits you at
your dealer’s, Or i he has not yet siocked,
we will send you a large packaze of “‘Ap-
lause Cards’’ prepaid direct to you, provid-
?z you will furnish us with your dealer’s
name. Dept. D-9,

DICTOGRAPH
PRODUCTS CORPORATION

220 West 42nd Street, New York City
*Copyrighted

One Charger
for All Batteries

Charges 2-volt peanut tube
batteries, 6-volt Batteries,
6- and 12-volt automobile bat-
teries, and 1 to 4 B Batteries,
It's the

Valley Type ABC
Battery Charger

VALLEY ELECTRIC CO., St. Louis, Mo.

males. I have several patents pending on
this invention in most civilized countries.

We now come to another masterpiece of
invention shown to the extreme right of the
box (8). This works as follows: The in-
stant a vacuum tube blows out, an electro-
magnetic arrangement lifts up the hammer
and thereupon it is released by a pawl and
it falls down again. The weight, as you
see it in amusement resorts, immediately
runs up the wire and hits bell (18) with
a loud clang. This arrangement is made to
give due notice of the blow-out of a tube.
I mentioned above that not all of the 16
tubes are used, only 11 being used, the bal-
ance being spares. The spares are automat-
ically put in circuit the minute bell (18)
sounds.

There is another important utility which
will greatly help all wives of the owners
of the Cookoodyne.
and powerful ax (5) which you will see
here on top of the cabinet. The purpose of
this ax is simple. It constantly serves notice
on hushands that the Cookoodyne is never
safe. It is always a warning to him that
his irate better-half might at any time rush
in and wield the ax on the Cookoodyne if the
owner tends to neglect his former playmate
and deserts her in favor of the Cookoodyvne.

It is a new nickel plated-

I might state here in passing that it is '

impossible for the ingenious husband to re-
move the ax. It has a secret locking ar-
rangement which the salesman, selling the
Cookoodyne, only entrusts to the buyer’s
wife.

“T have spoken.”

Profound silence reigned at the zonclu-
sion of my historic speech. I looked at the
Shah and the Admirals who, up to this,
had kept their seats, but who now all began
to make a rush for me. I saw the weather
signals in time and the ink-stand which the
All-Highest hurled in my direction. This
to me was the sign that the Cookoodyne was
not exactly what the Chief had had in mind.
I just managed to upset the handiwork of
my seven days’ labor and threw it into the
path of the onrushing army. I gave the
tea wagon a push, jumped upon it and just
managed to slide into the express elevator
in its downward journey.

I am puzzled and hurt. Perhaps the boss
has an idea that he wanted an outfit with
golf sticks, golf balls, tennis rackets, fish-
ing tackle and a couple of footballs thrown
in for good measure. If he had any such
idea he will be disappointed.

I STILL THINK THE COOKOO-
DYNE IS THE BETTER OF THE TWO

-IDEAS.

New Radio Patents
(Continued from page 343)

FILAMENT SUPPORT FOR TUBES
(Patent No. 1.486,432, B. Hodgson and S. R.

Mullard. Filed Aug. 22, 1921, issued March

11, 1924.)

SUPPORT FOR FILAMENTS IN THER.
MIONIC VALVES AND OTHER TUBES
wherein a spring is interposed between the filament
and a point on the glass cnvclope whereby the
spring maintains a uniform tension on the fila-
ment during abnormal heating of the envelope.

CONSTANT FREQUEN CY GENERATOR

(Patent No. 1,486,505, K. W. Wagner.. Filed June
28, 1923, issued March 11, 1924, Assigned to
Radio Corporation of America.)
STABILIZING OSCILLATION GENERA-

TORS wherein a plurality of load circuits are

connected with the generator and arranged to

maintain the frequency delivered to a work cir-
cuit at a constant value.

CONSTANT FREQUENCY GENERATORS
(Patent No. 1,486,506, K. W. Wagner. Filed
TJune 28, 1923, issued March 11, 1924. Assigned
to Radio Corporation of America.)
STABILIZING OSCILLATION GENERA.-
TORS functioning at a particular working fre-

aquency. A primary load which is substantially
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tain clarity and ease of opera-

tion that makes a hit with every

owner. Here’s the new Cocka-

day, the latest model. The im-

proved 5 tube model with the

new system of push-pull ampli-
ﬁcatxon that puts this Receiver

in a class apart from many re-

ceivers of its size and type.

Original,
I Build It '

Authentic
Yourself L
[=
m

L]
Five Tube
Cockaday
Once a Cockaday fan, always a
With the New “CONSRAD”
Pattern No. 11. A complete in-
struction pattern on the Origi-

Cockaday fan. The reason is be-
cause the Cockaday has a cer-
nal, Authentic Improved Cocka-

| day Pattern contains simple,

= but complete instruction on a 4-
page pamphlet with large sxze,
T--l 18”x21" blueprint enclosed in a

9" x 12"

two-color

handsome

folder.

J Jlr F: ve Tubo

PATTERN No. 11— PRICE 50c.
PREPAID. SOLD BY ALL RELI-
ABLE RADIO DEALERS. If your
dealer cannot supply you, write direct
enclosing 50c and we will mail you
the pattern by return mail.

il

EASTERN COUPLER

and Inductance

100% EFFICIENT for the

SUPERDYNE CIRCUIT

This eircuit, “mch uses only four tubes, is the ONLY

RIVAL of the PER- ATEROI)X\E and surpasses
all other clrcun.s for all around efficienc:
Radio engineers all endorse the E\iTERV COUP-
LER for maximum results with the Superdyne Circuit.
Wound with double silk wire on genuine bakelite tub-
ing, with moulded rotor.
This etreuit is less exPenstve to construct than most $
tube sets.
Picture hook-ups and material
list FREE with each coupler.

Mail Orders Filled. Dealers Communicate.

EASTERN COIL CORP.

22 Warren St. New York. N. Y.

Insure” your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.
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indegendent of the workin% frequency is connected
to the generator with a hlter for excluding sec-
ondary or undesired frequencies connected between
the generator and the load. A supplemental stabil-
izing load consisting of an oscillation circuit ex-
cluding the working frequency, but imposing an
increased supplemental load on the generator at
nearby frequencies is also connected to the gen-
erator whereby the operating condition of the
generator tends to remain constant.

DUPLEX RADIO CONTROL

(Patent No, 1.486,885, J. H. Hammond, Jr. Filed
July 30, 1915, issued March 18, 1924.)
RADIODYNAMIC DUPLEX SYSTEM where-

in electromagnetic waves having contrasting char-

acteristics are transmitted for operating a distant
control apparatus.

DISTANT CONTROL SYSTEM
(Patent No. 1,486,886, J. H, Hammond, Jr. Filed
June 3, 1914, issued March 18, 1924.
SVYSTEM FOR TELEDYNAMICALLY CON-
TROLLING MOVING BODIES at the same
time that a visible signal carried by such body
may also be controlled by radiant energy.

RADIO SIREN TRANSMITTER

(Patent No. 1,486,887, J. H. Hammond, Jr. Filed
July 13, 1914, issued March 18, 1924.
ELECTRORADIANT SIREN where signals

aze transmitted over a varying range of wave.
lengths. The transmitter contains a pair of vari-
able inductance devices which may be continu-
ously operated to maintain the primary and sec-
ondary circuits in resonance over a varying scale
of frequencies.

STATION CALL APPARATUS
(Patent No. 1.487,012, H. Chireix. Filed Aug. 29.

1921, issued March 18, 1924.)

CALLING ARRANGEMENT FOR SIGNAL-
ING actuating a call indicator T a receiving sta-
tion in response to a plurality of operations that
follow each other in a predetermined cycle. A
mechanical system is provided at the receiver. in-
cluding two isochronous pendulums. One of the
pendulums is accelerated by the predetermined
order of calling signals and then the differential
movement of the two pendulums causes an indi-
cating device to be actuated.

FIXED CONDENSER
(Patent No. 1.487,096. L. F. Fuller. Filed June
16, 1919, issued March 18, 1924. Assigned to
Federal Telegraph Company of San Francisco.)
ELECTRICAL CONDENSER of the stack
type. having a round edge shield at each end.
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CABINET No. 37
Exceptional de -
sign, compartment
107x117x290” for
hatteries, ete., and
shelf for instru-
ments 7°x11”x29”
overall measure-
nent 11%”x52"x
arr, Comblete
packed in carton.

$11.50

ARE CONVENIENT

Radio cabinets—large ones—small ones
just the kind you want—the kind that
finish off your set, make it look better
and work better—because it's always pro-
tected. M-B-G Radio Cabinets are ‘aicely

grooved to fit the panel. They're made
of Oregon Fir selected for its perfect

Lahl& grain, That’s why thousands of fans are
S\?ﬁxml\- ordering them each day.

tial table

sl o Send Your Order

sold with lews
removed. easily
screwed in place.
Packed in carton.

$3.00

Select the model and size you need and
just send your order direct to us—or ask

your radio dealer. We will forward it to

you promptly, postage prepaid. FREE

Open back with

with every cabinet comes ;°m‘;le':m;‘:dt ?helf compartment
snating instruction on how to stain to or ‘‘B*’ Dattery.
foscineting 107x117x29"”. Pan-

nize with any color scheme or fur-
h:ll;;l::oret You ﬁn?sh M-B-G cabinets to
suit your taste—that makes them espe-
cially convenient.

M.B.G RADIO CABINET 1S
Eé&%‘l{iANTEED TO GIVE SATISFAC.
TION OR MONEY WILL BE

CHEERFULLY REFUNDED.

Radio Cabinet Dept.
Express Body Corporation
42 Lake Street

Crystal Lake,

\1-------------------------‘

\ Express Body Corp., Radio Dept.

eled front to con-
ceal batteries,
overall measure-
ment 11%”x32”
x29”, Com -
plete in car
ton.

$7.50

K. D. CABINETS Illinois

Made in a variety of sizes, sold knocked down

easily no other ofter such un-
usual values—

f:""{ ;x!};" ?[:' gew $=.50 '« 42 Lake Street, Crystal Lake, Iliinois. :

anel 7% ’ deep 1.80

Panel 15167 77 Gsen 2.00 3 Please send me model............. o

Panel 7x18” 77 deep 2.10 LY size ..... for which I enclose $...... [

Panel 7x21” 7" deep 2.20 '

;vme{ T‘Eé',',’ 77 geep 2.30 \‘ NAME vovre,crerarsranvavasansannssa H
anel 7x26” 77 deep 2.40

Panel 728" 7" deep 2.50 A s 1
Other sizes carried in  [Me o oer————==ly W q ctcccccresrresessrercccceereess 5

stock. Prices on request. 1.......-..---..-----..-..l

b Under the Direction of James F Rerr
A MAMMOTH SPECTACLE
or SCIENTIFIC ACHIEVEMENT

o / to Sunday Night
Features Daily!

A Manufacturers’ Exposition
Which Will Be Attended by the Principal Radio J obbers and Dealers of the Universe

De Luxe Exhibits By Nationally Known American Manufacturers

Representative Displays by the Famous Manufacturers of
ENGLAND, FRANCE, BELGIUM, ITALY, SWITZERLAND & AUSTRIA

Direction of
U. J. Herrmann and James F. Kerr

Business Office
Prince George Hotel, New York City
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The Latest

You can get many more stations by
installing the Liberty Super-Hetero-
dyne R-40 Kit as the heart of your
outfit. Quickly and easily assembled
with other standard parts.

The Liberty Kit insures super-sensi-
tiveness in vour receiver and its un-
usual sharpness enables you to pick
up most any station. Easy to tune.
Think what this Super-Heterodyne
adds to your pleasure.

Build or Re-build

You easily build your own receiver by
following blueprints and instructions
we furnish FREE. Complete wiring
diagram. Simple, accurate, easy to
understand and follow. An entirely
new outfit on a panel 8 by 28 inches;
or, at small cost, re-build your old out-
fit to have all these latest advantages.
A 17-inch loop is all you need.

Built and guaranteed by a concern
with five years’ successful experience
and now filling important Government
contracts,

Ask the nearest reliable dealer If
he hasn’t a Liberty R-40 Kit in stock,
order direct. Send no money. Imme-
diate shipment. Pay postman.

FREE—Descriptive circular with
complete instructions for
building this set if you furnish name
of dealer,

Liberty Electric Corporation
Department 209
Stamford, Connecticut

$18.50 Kodel Portable Radlo Receiver, comnlete with
UV199 tube, Everready "A'* and B’ Batteries and
Phones ......cveeerocrsoninssossoocsosncanesas 27.00
Super B Battery, 12 cells—24 volts Rechargeable 4.50
Genuine Bakelite Cut to Any Size
8-18 in. .02¢. % in. .01%ec. % in. .03c. Der sa. inch
Thordarson Transformers

High
$18.50
Remittances Must 1nclude Postage

MARVEL RAD!0 SPECIALTY cCO.
132 Nassau Street LN, New Yark

TUBE SUPER HETERODYNE

Complete parts and engraved panel

for building Radio Receptor 8- $1 10

tube Super Heterodyne ........

FRIEDLANDER-KOPPLE

RADIO SERVICE
149 Church Street New York City

Insure your copy reaching you each month.
Subscribe to RADIO NEWS-—$250 a year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C.

An Emergency Trans-

-former
(Continued from page 315)

T R e e

it

A 14-h.p. 110-volt motor used for this pur-
pose gave the following results at full load:
Plate voltage 480 volts, filament voltage
nine volts. with series fields in multiple.
This supplied two 3-watt tubes. The effi-
ciency due to the core loss in the solid poles
and the air gap was very small. The input
at full load was 380 watts. Although high
for the output, this would not tax the house
service.

A Two-Stage Solodyne
Audio Freaquency

Amplifier
(Continued from page 332)

Should distortion occur in the last tube a
larger condenser across the phone terminals
will cure the trouble. The two telephone
jacks will be found useful in testing out
each stage separately to determine if the
two transformers are connected properly.

Further improvements in reproduction
may be had by loading the secondaries of
the transformers either with condensers or
resistances. In either case the values of
the condensers or leaks will be somewhat
critical, as they not only have a smoothing
effect upon the reproductions but also alter
the pitch of the note in the loud speaker if
care is not taken.

Neutrodyne Receivers
(Continued from page 317)

former. A six-volt “A” battery, either a
regular storage battery or four dry cells,
reduced to below three volts by a suitable
rheostat of 50 or 60 ohms resistance on each
tube, is recommended and not more than
45 volts of “B” battery must be used on
the plates of any of the tubes. Due to
the design of factory-made neutroformers,
it is advisable to use standard size tube
sockets with adapters to fit the small tubes
rather than to use sockets designed espe-
cially for these tubes. Even then it may
be found necessary to connect one or more
of the neutrodon condensers directly across
the grid and plate terminals of one or
more tubes to prevent oscillations. A mil-
liammeter, with a scale reading of 10 to 50
milliamperes connected in series with the
“B” battery will greatly aid in properly
adjusting the set. No great difficulty should
be experienced in adjusting the set so it
functions properly over the entire range of
class B and C wave-lengths, though many
slight changes in the adjustments of the
neutrodons may be necessary before the job
is finally complete.

Where very short aerials are used, the
first neutroformer should be replaced by a
fixed coil, as described before. in which
case only three neutroformers will be re-
quired. Such an arrangement, plus two
stages of audio frequency amplification,
has given loud speaker reception with fair
regularity during the winter months from
stations 1,000 and 1.500 miles away, using
an inside aerial less than 20 feet long and
not over 10 feet ahove the ground It is,
however, recommended that for better re-
sults the audio frequency tuhes bhe either
UV-201As or C-301As in conjunction with
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Tough

Bakelite-Dilecto has astounding
mechanical strength; yet it is easily
cut into perfect radio panels. Used
by foremost radio set manufac-
turers.

-
D ‘b akelite
(A Laminated Phenolic Condensation Material)
Resists heat, cold, water, oil, steam,
solvents and all weather elements.
Highest in dielectric strength. Al-
ways satisfies. Don’t spoil your
set’s chances by using inferior ma-

terial.  Tell genuine Bakelite-
Dilecto now by its red stripe.

The ,
Continental Fibre Co.

Factory: Newark, Delaware

Service from:

NEW YORK CHICAGO
Woolworth Bldg. Wrigley Bldg.

PITTSBURGH SAN FRANCISCO
301 Fifth Ave. 75 Fremont St.

LOS ANGELES SEATTLE
307 S. Hill St 1041 Sixth Ave., So.

Offices and Agents Throughout the World

. Wholesale
TNITED EEE(TRICSRMES ()~ Radio
y Nextdoor  Fquipment

2 KDKA
Same Day Shipments

ELGIN SUPER-REINARTZ
The Set Which Copied

2LO LONDON, ENGLAND
ONE o? UBE
8end Stamp for Deseribtive Circufar

ELGIN RADIO SUPPLY CO.
207 E. Chicage Street. Elgin, 111.

Get a Handy Binder for your RADIO NEWS. Holds and
preserves six lssues, each of which can be inserted or re-
moved at will. Price 65¢. Experimenter Pub. Co.. Inec..
Book Dent. 53 Park Place, New York.
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an extra 22%4- or 45-volt “B" battery. Such
a set is shown in the accompanying photo-
graphs. With one stage of audio amplifi-
cation signal strength of distant stations is
equally as great as on a regular five-tube
non-regenerative, two stage audio set. The
advantages of clearness, freedom from tube
noises, decrease in the strength of static,
ctc., when only one stage of audio amplifi-
cation is used, is not to be overlooked.

AMPLIFICATION

Two stages of amplification are, of
course, necessary for good reception from
far distant stations, or for reception of
distances over 100 or 150 miles in the day-
time on a loud speaker. No better key to
the clarity and volume of reception is nec-
essary than the plate milliammeter already
mentioned. Not only will it tell when the
circuit is ready to break into oscillation,
either in the radio frequency circuits as
described, or by too much regeneration in
the' detector circuit by a drop or wave
motion towards the zero end of the scale.
but it will tell you the instant the audio
frequency amplifiers are becoming over-
worked and distorting on the brink of sig-
nals by a wavering towards the maximum
position of the scale. This will he indicated
some time before the average listener can
detect the distortion, or at least before it
becomes at all serious. For good pure un-
distorted, understandable music. the plate
milliammeter should always remain practi-
cally stationary. Then, and only then, can
the operator be certain the set 1s reproduc-
ing just what is being sent out by the
transmitter of the distant station.

After a six tube set as described has
been put in excellent working order and
the builder feels he is capable of going a
step further, and if a storage hattery is
at hand for the “A” battery, the Uv-199
or C-299 tubes may be taken out of the
radio frequency sockets and their places
filled by UV-201A or C-301A tubes and
the detector tube may be replaced by a
UV-200 or C-300 detector, by changing the
detector rheostat, or any tube desired may
be used as the detector.

Using the plate millianuneter for a guide,
as before, the circuits are again carefully
adjusted, first starting on the longer waves,
say about 500 meters. adjustments are
made until the radio frequency circuits can-
wot be made to oscillate under any con-
dition. Then gradually drop down the scale
to 475 meters and then to 450 meters, etc..
and repeat the process until all trace of
oscillations in the radio frequency circuits
is eliminated.

No trouble should be experienced in tun-

The

ROUDFOOT

Condenser

Losses Cannot
Be Measured!

Think of it—nearly 100 per cent efficiency in condenser
service! You have to sce the Proudfeot to appreciate its
watch-like precision and accuracy. Two-point stator
plate mounting (instead of the customary three-polnt),
wiping contacts and fine bronze bearings all contribute
to its superior quality and put it in a class by itsell In
the field of condensers.

One Knob Vernier and Group Plate Control
You cin even log your vernier adjustment on the Proud-
(oo There are two separate scales on the dial that
make this possible and comblete tuning Is ingzeniously
done witlh one knob. No more ‘will-0’-the-wisp” tuning.

Try One On Your Set
You'll marvel at results. And the Proudfoot costs no
more than any relible condenser. 13 flat.e OMLF.C.
L0N023), $2.75; 25 plate OLF.C. .0003). $4.50: 43 plate
(ZM.F.C. .001), $5.75. Accept no substitute. If your
dealer cannot supply you, write us.

CRUVER MANUFACTURING CO.
2456 W. Jackson Blvd. Chicago, I1l1.
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USE “RAGECO’” TOOLS TO BUILD
BETTER RADIO SETS

CR-701

el

- TOOL SET
E— - =
i 3¢t of tools ever made

£ for Radio Work by
the makers of the
= (amous Y ANKEE"
Tools. 1t containg
the following:
Rachet  Screw-driver.
614 in. long, holding all attachments; 1 Rlade, 514 x 3/16:
1 Blade, 3% x %: | Rlade 2% x %: 1 Countersink; 2
Sccket VWrenches for all small nuts: 1 Reumer to enlarge
holes in panel from % x 3%; 1 Wrench, one end 5/16"
square or hex. for jack, other %" hex., etc.

This is the bandiest

Price per set _53.00
CR-303

v HAND DRILL

The hardwood

handle is hollow

to store drills.

I;on lnm&. nlbckl-l
. eled parts. bha
Dearing three jawed chuck holding and centering accu-
rately round shank drills from ¢ to 3/18. Lensth of
drill, 12 inches.

Price $2.25

CR-203 WIRE
BENDING TOOL
‘ g‘;l;d mnkl{lg ﬂ_eyes, lm’l{)s.
K 2 7 i R

can wire his set to combare
favorably wlih any factory made set.

Easier to use aml
Full directions in box.

more accurate than pliers. Made of
heavy steel, blued and finished.
rice $1.00

CR-402 CIRCLE CUTTER

Esnecially designed for the
Radio Constructor. Made of the
finest materlal and enuipped
with the highest grade high
ateel cutting bits, Tt does three
things at once. It drills its own
pilot. cuts out plug and puts
head or sevoll around the hole
in one operation. Cuts holes %
. in diameter.

CR 401.  Same tool but smalle-
and not fitted with bead ar scrall
in one operation.
Price reeeeererieeene.$2 00

HAND DRILL |

Especially_designed for Radlo Work by the makers of the

famous ‘‘Yankee” Tools. beautiful bal; 1. 0
Doweriul Al with 4161 tatio of £ears for shesdl. * mne:
?li‘x::“s}:;x‘:]-kw{)l{aﬁ"mcnpacmi, o take largest ciill. mostly
s vill or k v
el 135 s T tool sel Length over all, 94 in.
Price $2.75
’ i 201-A TYPE TUBES
| PRICE $3.45 Each
/ Ya-Amp., 5-8 Volts
201-A Type Tubes in stock for imme-
dlate delivery. Tubes that give the hesi

results over the longest period of 1ime and
at your call at all times. Quiet in opera-
tion and highly sensitive. Note our spe-
clal low price. !

Order by order numbers. Remit by check. money order,
stamps or cash. goods are shipped free of transpor-
tation charges to all parts of U. S. and possessions same
day as order is received. If not satisfied. money will be
refunded upon return of goods.

The Radiogem Corp.
66-R-West B’'way, N. Y. City |

CR-702
RADIO

Tends Dus Bar
or wire strips and
scrapes wire,
bares and reams
holes, ete, Tool
consists  of 4"
black japanned handle, to which s attached wire bending

device, with nickeled ferrule and 3" long two sided
reamer,
Price 50¢
CR-703
TOOL CHEST

Set_consists of “LOCK-

CRIP” master handle. 5”

long, black Rubberold fin-

ish with steel chuck, nickel plated, buffed and with the
following 9 tools: Saw, bradawl, large screwdriver, file.
seratch awl, gimlet, reamer, echlsel, small serewdriver.
Euch tool of fine steel, drop fovged, tempered. hardened.
anl nicely finlshed. Set comes in leathevold box with tray.
Price $1.85

CR-304
SCREW STARTER
and DRIVER
Holds any serew by its slot with a firm grip.

makes it easy to place and start screws in
. difficult places. Just the tool for the Radio

Constructor.  All parts heavily nickeled und polished.
Price $1.00
| CR-305 RADIO

Bt Senser

]I “ II I T T composea of 10 stratent shank
twist drills, fitting all hand
and breast drllls, The selec-

tion of these drills has heen
especially made for Radio Crnstructors and consists of

the following sizes: 1-16, 5-61, 3-32, 7-64. %, 9-64.

5-33, 11-64, 3-16, 17-64.  Drills are mounted on whits
$1.25

Holland Linen with sizes clearly marked.
Price

CR-800

ELECTRIC SOLDERING IRO

A perfect tool for Radlo \Work. Onerates either on 110-
volt A.C. or D.C. The heat element is of Nichrome,
which prevents overheating and assures the desired even

temperature. Size of Iron, 10%% in. Jonx. A d-foot cord
and Plug Js furnished.
Price .oovurerivreennncenaansonnsassns ,..$2.00
THE
RADIOGEM

Complete Radio
Receiving Outfit

$2.50

This outfit is abso-
lutely complete. Noth-
fng more to buy—ne
batteries or  tubes
needed—no upkeep of
any kind. The sim-
plest  radio  outfit
made—you huild it
yoursell. So simple
that anyone can con-
struet it. Comblete
instruction book with
every outfit. .

Complete, Radiogem Outfit
The Radlogem only...

The Gembiione only
Aerfal Outfit only...

WE CARRY A COMPLETE LIST OF RADIO TOOLS
NO MATTER WHAT YOU WANT WE HAVE IT IN
STOCK. WRITE FOR OUR COMPLETE TOOL LIST.

4 Transformers $30.00

SUPER-HETERODYNE

Long Wave Radio Frequency Transformers matched in sets of Four.
in these Transformers are carefully calibrated in our

peaked at a Uniform Wave Lcngti.

which wonderful results are obtained. A complete Hookup consists of:

1 Special Choke Coil $3.50

THE REAL EQUITY SHOP 1331 No. Wells St., Chicago

The coils
Laboratory. Each set is
A Hookup diagram furnished free from

1 Oscillator $1.75

Insure your copy reaching you each month. Subscribe to Radio News— ]
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Ray-O-Vac Construction
Insures Full Strength
and Long Life

No other battery has the exclusive
Ray-O-Vac features illustrated.
They mean full power, solid con-
nections, perfect insulation and
thorough protection against mois-
ture. When you need the “juice”
it’s there. Every radio owner
should know how Ray-O-Vac
- Batteries are made and what that
construction means in improved
reception, long life and economy.
Explained in our “Radio Trouble
Finder” which gives valuable in-
formation on use and care of
radio sets.
A postal brings it to you.

FRENCHBATTERY & CARBON CO,

Madison ‘Wisconsin
Adanta Dallas Denver Kansas City
Chicago New York Minneapolis

RAY-0-VAC

Radios Best Batteries

our dealer for s
FRE cﬂ of the UNI-
VERNI Log. Every
et it
andy, pocket-size
Book. Includes valuable
suggestions on how to
improve your tunin,
Shows how to compile
s permgnent Log Book.
If your dealer fails
you send his hame

and 2¢

Walbert Mfg. Co.

935 WrightwoodAve.
Chicago, M.

Micro-Selective Tuning Contral

wm

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — §2.50 a year.
. Experimenter Publishing Co., 53 Park P, N.Y.C.

know what I mean.

ing down to 300 meters without serious
effects from oscillations even when fairly
strong signals are being received. DBelow
300 meters more serious effects will be
noted and it is doubtful if the set can be
made free from this trouble much below
this point, but even so, the trouble can be
avoided to a great extent by slightly detun-
ing one of the dials or reducing the filament
current on one or more tubes. in which
case ample signal strength and distance will
be maintained. However this arrangement
should be considered a strictly class B and
C wave-length receiver and when receiving
from such stations, the distance covered will
be great. Such a set is an ideal daylight re-
ceiver and coupled to a long aerial as pre-
viously recommended, stations having a 500-
watt rating should be received up to a dis-
tance of 400 or 450 miles at midday during
the winter.

T hope the foregoing will serve to benefit
many who desire to increase the efficiency
of their receivers,-and I am sure the results
obtained will be in direct relation to the
care exercised in the building and adjusting
of these sets.

Fig. 3 is the complete wiring diagram of
a six-tube receiver. Locations of the meters.
etc.. are given, as well as the method of
wiring the filament control jacks.

Exactly the same method is used on the
other circuits in adding two stages of audio
frequency amplification to them.

ASix Tube Receiver
of Advanced Design
(Continued from page 329)

in the amperite burns out when too large a
current is drawn.

If the set does not oscillate in the detector
circuit., reverse the tickler connections, if the
rotor has stops to prevent it from making
more than half a revolution. If it still fails
to operate, put in a larger condenser instead
of the .00025 condenser designated by C6.
If this fails, try another tube. If the ampli-
fier sounds mushy, adjust with the “C” bat-
tery voltage.

Do not become discouraged if 30 or 40
stations are not logged the first night be-
cause a receiver as sharp as this one
will probably skip right past the station until
the operator becomes experienced and learns
how to operate it.

Regulate or Bust!
(Continued from page 306)

T

T

doubtfully. “The name seems sort of famil-
jar. What were you doing there?”

“Experimenting,” said Jiggers. “l was
experimenting and inventing things, if you
I rigged myself up a
laboratory and I worked hard, too. I had a
great idea.”

“What was it?” I asked him.

“Something to make the dwellers in those
Sahara oases happy” Jiggers replied. “You
know what a telephone is, of course. You
can talk over a wire, or send music over a
wire—that sort of thing. Well, I decided I
would invent a way to send music and song
and lectures and weather reports and time
signals and all that sort of thing to those
people on those oases. And I did it! You
won't believe me—yon won't believe such a
thing could be possible—but T did it! 1
actually discovered a way to send words and
music and all such things through the air
without using a wire! And I'll say, Butler,

s
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The high cost of the portable radio
receiver can be easily overcome by the
“CONSRAD”

the
The receiver described is based on
one of the latest and most efficient of
the
stage of radio frequency amplification,
one stage of audio frequency and de-
tector, using only one tube in con-
junction with a crystal detector.
therefore virtually a three-tube set,
capable of operating at good volume
over substantial distances, an impor-
tant factor in any portable receiver.
The Consrad Pattern coutains one 4-

PATTERN No. 12—How to Build a
Portable Receiving Set.—PRICE 50c¢
PREPAID.
ABLE RADO DEALERS.
desler cannot supply you, write direct
enclosing 50c and we will send you
a copy prepaid.

Build a
Portable

Receiver

Too

method of “Building
ur own receiver’' through the use of
“CONSRAD” Pattern No. 12.

reflex circuits, comprising one

It is

ge pamphlet of directions written

simply so that anyone can understand

two ample blueprints size 16”x21”,

and a smaller blueprint for the front
panel.
complete set of material for the con-
struction of a practical, highly eflicient
Portable Receiver that is easy to oper-
ate, selective and powerful.
structions
tained in a beautiful two color printed

Altogether they make up a

The in-

and blueprints are con-

velope size 9”x12”,

SOLD BY ALL RELI-
If your

onsra

new

$4.75

or at

Chicago:

For that Summer Portable You Want
Efficiency and Compactness

Therefore
use the

Postpaid

dealer’s

Pfanstiehl Variometer, P-301................ $4.75
Pfanstiehl Variocoupler, P-300............

PFANSTIEHL RADIO SERVICE CO.

VARIOMETER
and
VARIOCOUPLER

your

Highland Park, I

100! W. Washington St. Haymarket 8010
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even if it does sound conceited. that it was
the most wonderful thing any man ever (11(1
invent. [ called it radio.”

“Radio!” 1 exclaimed.

“Yes,” he said. “Some folks called it
‘wireless’—because it had no wires. And we
could send voices from one place to another
by it. You can’t understand how—you don’t
know anything about it, never having heard
of it before—but it was wonderful. And
concerts and lectures—we could send them.
too. We had an arrangement that made
waves in the ether, and the sounds traveled
on the waves. We did it with electricity
and electrons. You know what an electron
is?”

“No,” 1 said.

“Well, neither do I. Nobody does; all
we know is that all electric charges are
due to electrons—that all electric currents
are electrons in motion. Why, all mat-
ter’ is electrons—thats what they say now.
Cheese is just electrons arranged one way.
and a chicken is just electrons arranged
another way. So that’s how we sent music
and song—we agitated the electrons. And
it was wonderful!”

I didn't like to tell the poor fellow that
this was all old stuff to me and that we
had radio in America. I told him it must
have been wonder/ful.

“And mavbe you think that when we
sent music and song and entertainment out
mto the ether in that way it was lost?”
asked Jiggers. “Not on your life! I looked
out for that. As soon as I had the ‘sender’
mvented I went to work and invented a ‘re-
ceiver'—a sort of box with wires and crys-
tals and things in it that would grab the
radio waves out of the air and turn them
back into music and song and bed-time
stories and so on. And I invented a thing
that hooked onto the ‘receiver’ and shouted
the stuff out good and loud. I called that a
‘loud speaker.’”
“Amazing!” I cried. for I hadn't the
heart to tell the poor fellow we had that
in America too.

“Amazing?” he said scornfully. “Why,
that's no word for it—it was astonishing.
astounding, overwhelming, epoch-making.
revolutionary! It was tremendous. Noth-
ing like it in the world ever before. Why—
in a year or two every home in Sudania
had a receiving set, and every town of any
size had a sending station, and some had
three or four. And those people on the
oases! They had no reason to go out and
commit suicide from loneliness any longer.
They bhad music and instruction and en-
tertainment right in their own little tents.
A man could live in a hut in a wilderness
and hear the zippiest orchestra in all Suda-
nia. A man could be on a backwoods farm
and hear a great preacher or attend a city
prize-fight or be at a swell banquet. I tell
you it was wonderful! It was civilization
of the highest possible kind. Astounding!”

“Astounding!” 1 echoed.

“But it all went poof!” said Jiggers sadly.

“Poof ?” 1 queried, not quite undstanding
him.

“Tt all went poof,” he repeated. “Went
flooey. Went dead. Blew up. Whiffed
out. It’s gone. There isn’t any more.”

“But why?” I asked. “A splendidly fine
thing like that, of no harm to anyone and
of value to everyone—why did it poof and
whiff, Jiggers? Why did it not last for-
ever, a splendid thing like that?”

“Ah!” he exclaimed. “You don’t know
Sudania!”

*No,” 1T admitted. “I don’t.”

“If wvou did,” Jiggers said, “you would
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When you stop for the night

Throw up an aerial and tune in

just as if you

HERE is no reason why you should de-

prive yourself of radio entertainment
when you are away on a vacation. If your
home set is too large and bulky, you can
easily build a small vacation set you can
carry anywhere.

The cost of your vacation set will be
comparatively small. The battery of your
car will furnish the necessary electrical
current, and if you have a home set you
can take a tube and the ‘“B’’ batteries
from that.

You should use the same care in select-
ing parts of your vacation set as you used
when you built your home set. Buy de-
pendable instruments and then mount
them on a first-class panel.

Use a Celoron panel and you help your
instruments do their best work.

Celoron, a bakelite material, is one of the
finest insulating mate-
rials known. It has
high dielectric strength
and great resistance
to atmosphericattacks.

Diamond State

Offices in Principal Cities

CELORON

A BAKELITE PANEL

Bridgeport, Pa.

were at home

You can drill it, saw it, tap it, and bore it—
and it never buckles, warps, or cracks. It is
practically indestructible.

Celoron panels have been approved by
the U. 8. Navy and the U. S. Signal Corps.
They are used by the best radio manufac-
turers and by thousands of radio fans.

You can buy Celoron Radio Panels in
three beautiful finishes—black, oak, and
mahogany. These never lose their lustre
or become discolored.

Practically all good dealers
Celoron Radio Panels.

handle

Send for free booklet

If you will clip out the coupon below and
mail it to us, we will send you an interesting
booklet entitled, *“ Getting the Right Hook-
up with Celoron.”’ This little book is full
of helpful suggestions
forbuilding and operat-
ing a radio set. Send
for your copy now. It
is free.

Fibre Company

Toronto, Canada—London, England

If you want to build a beautiful cabinet use
Vulcawood—the new cabinet material. If
your dealer has not stocked Vulcawood,
write us. We will send you a pamphlet tell-
ing you how to make a Vulcawood cabinet
and will give you the address of the nearest
dealer, who sells Vulcawood.

Diamond State Fibre Co., Dept. R, Bridgeport, Pa.

Please send me wlthout charge a copy of the
booklet, ‘‘Getting the Right Hook-up with
Celoron.” My radio dealer’s name is:

Save !/, Cost of New Tube

GUARANTEED VACUUM TUBE RE-
PAIRS AT POPULAR PRICES.

We try to maintain 24-hour service.

All repairs guaranteed.

Tubes satisfactory or

money refunded.
Special discounts to dealers.

know anything as good as radio would be
sure to go poof. You would know they
wonld have to make rules and regulations.
You'd know they couldn’t refrain from do-
ing what they are fondest of. You would
know they would not be happy until they
regulated a thmg as 1mportant as radio right
out of business.”

Send broken and burned out tubes parcel post.
Repaired tubes returned parcel post, C. O, D.

HARVARD RADIO LABORATORIES
200 OLD COLONY AVE. SO. BOSTON, MASS.
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Every Question
ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

e i JUST OUT
514 PAGES
Compiled by
HARRY F. DART,
E.E.

AP1O
%&%ﬂﬁﬂﬂﬂ

Formerly with the
Western Electric
Co., and U. S.
Army Instructor
B} of Radio. Tech-

T nically edited by
F. H. Doage.

50,000 ALREADY SOLD

NO more need you turn from book to
book, hoping to find what you want.
It is all here, in 514 pages crammed full
of every possible radio detail. Written
in plain language, by engineers for lay-
men. Clears up the mysteries, tells you
what you want to know. A complete in-
dex puts everything within your reach
in a few seconds.

IT EXPLAINS: Electrical terms and
circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving hook-up, radio
and audio frequency amplification,
broadcast and commercial transmit-
ters and receivers, super-regeneration,
codes, license rules. Many other fea-
tures.

Under one cover. Yes, it is all in
one volume of 514 pages of clear type
with hundreds of diagrams and illustra-
tions. Takes the place of eleven or more
specialized texts, each costing from two
to ten times the dollar you pay for this
single book.
equipped home, on every amateur’s table.
Send $1 to-day and get this 514-page I.C.S.

Radio Handbook-—the biggest value in radio
to-day. Money back if not satisfied.

————— TEAR OUT HERE — — — — — -,

T
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8282C, Scranton, Penna.

| |
I I enclose One Dollar. Please send me—post- ]
pald——~the 614-page 1. C. S. Radio Handbook.

| It is understood that if I am not entirely ]
| sstisfied 1 may return this book within five |
| days and you will refund my money. |
| i
| |
| |

Belongs in every radio-’

THOMPSON

NEUTRODYNE and SPEAKER
$150 $35
Representing 14 years' experience by an organ-.
ization devoted to wireless and radio_apparatus.
R. E. THOMPSON MANUFACTURING CO.
150 Nassau St., New York
Factory: Jersey City, N. J.

HEAD SETS LOUD TALKERS
PHONOQ ATTACHMENTS

TRIMM

RADIO MFG. CO., Dept. 66
24-30 S. Clinton St. Chicago, 1L

“You don't mean to say they did that?”
I asked.

“You don’t know Sudania, I can see that,”
Jiggers said. “It's a queer country. No
one cares whether a thing is of any value
to others, or whether it gives others pleas-
ure or adds to the general happiness. Not
in Sudania. No, the first thing anyone
thinks of is the Book of Rules and Regu-'
lations. ILvery family has a copy—‘Eighti
Million Rules and Regulations, For Use On|
All Occasions and For All Purposes.” As
soon as anything new comes up that is of
any value to anyone, all the inhabitants of |
Sudania get out those books and begin going
over the rules and regulations to see whichi
they can apply to this new thing. When!
they find one, they write to the High Com-
missioner of Rules and Regulatoins, and he
takes the Rule or Regulation and gets a
sheriff or a policeman and goes down and
applies the rule. I remember that the ﬁrst‘
thing we had to stop broadcasting was
sonatas.”

“Sonatas ?”

“Yes; the Bill Posters’ Union stopped
them. A fellow had written a book entitled
‘Son Otto,” and the Bill Posters’ Union
claimed that whenever our announcers said
‘sonata’ it sounded like ‘Son Otto’ and re-
minded people of the book, and that that
was advertising and injured the Bill Posters.
So we stopped sending sonatas. And then
the Waiters’ Union stopped us from broad-
casting banquets—they said people preferred
to stay at home and hear the after-dinner
speeches there. and that that injured the
waiter business. So we had to stop broad-
casting dinners. Then the Guild of Sport
Weriters stopped us from broadcasting prize-
fights and ball games, because they said we
were reducing the number of their readers
one fortyv-second of one per cent per annum.
And then we had to stop sending bed-time
stories.”

“But why?" I asked.

“The Amalgamated Producers of Cod-
Liver Oil stopped that,” said Jiggers. “They
had statistics to show that three out of
every ten children used to lie awake and
yell ‘when put to bed, before we began to
send bed-time stories, and they claimed that
a sleepless child soon needed a tonic, and
that our bed-time stories had reduced the
sale of cod-liver oil by one-eighth of a cent
per child per annum. And then the curator
of the National Museum had the govern-
ment reduce us to one wave-length—360
meters——

“Why did he do that?” I asked.

“The Museum wanted the other lengths,”
said Jiggers. ~ "It was trying to get a com-
plete collection of wave-lengths to put in a
glass cabinet on the third floor. And, of
course, if you do try to send a Y. M. C. A,
tallk and a jazz band concert and a prize
fight and the weather reports and a tenor
solo all at the same time on the same wave-
length it does make a_mean mixture. So
the Society for the Protection of Aged
and Infirm Ear Drums stepped in with
Rule 546,354, and stopped that, and that cut
us down to just one sending station in
Sudania—"

“But, even one station—" I began.

“If we had had anything to send,” agreed
Jiggers. “The trouble was that the United
Order of Copyrighters refused to let us
send anything that was copyrighted, and as
soon as they took that stand the United
Society of Non-Copyrighters refused to let
us send anything that was not copyrighted.
That did not leave much—it left nothing
but the official governmental weather re-
ports and the time signals. And as forty-
eight of the fifty states of Sudania were
on Daylight Saving time and prohibited the
sending of sun time under penalty of ten
years in prison, we had to give up the
time signals.”

“But vou could still send the weather
reports,” I reminded him.
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Neutrodyne

The Circuit of
No Regrets

The Neutredyne is undoubtedly one of the
most popular Radio Receiving Sets in ex-
istence today—FIRST because it is highly
efficient, obtaining great distance. fine clear
reception, and little or no distortion.

SECOND because it does not whistle or
howl inherently as do se many receiving
sets on the market today, and THIRDLY
because it is an extremely simple circuit to
construct and has very few parts that can
get out of order.

The CONSRAD Book No. [0 written by
Mavurice L. Muhleman of the staff of
RADIO NEWS contains complete. practical
data, information and notes about the Neu-
Il trodyne. This handy book tells How to

Construct the Neutrodyne, How to Care For
I1t, and How to Get the Most From It. (t
tells everything there is to know about this
popular circuit.

—

!:_

Eh—ﬁ E-

AT ALL RADIO DEALERS
OR ORDER DIRECT FROM US.

Prepai&

Book No.
10

E.[.Company®

CONSRAD—Selling Agents
233 FULTON STREET,
NEW YORK CITY

.25 Amp. 5-6 Volts

Detector-Amplifier
Guaranteed
Rigidly tested by expert
engineers,
List Price $4.00
Special discount to dealers.
few wore distributors
wanted,_
Sole Distributors for U. 8.
D, R. V. Iimporting Co.
515 Orange St., Newark, N. J.

Dealers, write to distributors in your territory
Dastributors

CALIF.—Marshank Sales Co.,
Main St., Los Angeles, Cal.

1240 South

Louis Radio Tube Lab-

oratory
3572 Olive Street. St. Louis. Mo.

Canada—Consolidated Electric Lamp Co., 43 Queen
St. East. Toronto, Ontario

MISSOURI—St.
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“Some of them,” said Jiggers. “Some of
them. The trouble was that the Smile
Brightly Society enforced Rule 639,870,
which malkes it a misdemeanor to circulate
anything unpleasant, and somec of the
weather reports were decidedly unpleasant.
Late frosts and thunderstorms and hurri-
canes and falling temperatures in winter
and rising ones in summer, for example. I
remember ten days I spent in jail for broad-
casting ‘For tomorrow, rain in the Eastern
portion of New Bloombia and Western
Utumbia,” when there was a Sunday school
picnic scheduled for the next day at Clay
Center, New Bloombia, It was hard—very
hard. We got down to the point where we
could broadcast nothing but fine weather,
and even then—if we happened to miss it
and the day turned out to be rainy—we had
to go to jail, because the Society for the
Prevention of Misinformation stepped in
and enforced the law against us. And
then—"

Jiggers shook his head and sighed.

“Then what?” 1 asked gently, because I
saw he was near tears.

“And then came the end!” said Jiggers.

“The Society for the Prevention of Cruelty
to Animals stepped in.”

“But, look here, Jiggers,” I said sternly
“You're spoofing me now. I’ve believed you
up to this point, hecause—to tell you the
truth—we have radio in this country, and 1
understand everybody is trying to ‘regulate’
it in one way or another, but this is a little
too much for me to believe. What right
had the Society for the Prevention of Cru-
elty to Animals to interfere? What were
they interested in?”

“Electrons,” said Jiggers sadly. “They
brought a book, written by a distinguished
scientist, and they pointed to a passage in
it—‘An electron is a particle which has a
separate identity and individuality of its
own What is still hidden from us is its
intimate nature. We do not know what
the electron itself i1s’ You see what that
”

“No,” I said, “I certainly don’t see what
that meant, Jiggers.”

“Why, if nobody knew what an electron
was,” said Jiggers, “nobody knew that it
might not be an animal of some sort. Like
a cow or a microbe or an elephant one bil-
lionth as big as a speck of dust. It might
even be some sort of chicken And Mr.
Blootz—the President of the S. P. C. A. in
Sudania was Henry K. Blootz—pointed oul
that the ether was {ull of electrons an
that all electric currents were merely elec-
trons in motion. He said that when we
sent our agitations through the ether we
were simply kicking those poor little elec-
trons around and maybe kicking their poor
little limbs all full of bruises and blacking
their eves and giving them headaches.”

“But that is nonsense!” I exclaimed.

“Not in Sudania, it wasn’t,” said Jiggers.
“We tried to fight them, but they went into
court and their lawyer made a speech and
drew a picture of the gentle little electrons,
all seated at the dinner table and suspecting
no harm—papa and mamma and the six
Iittle children, with dear old grandma in
her padded chair eating mush and milk—
and then our electric current coming whoop-
ing along through the ether and busting
right into the midst of that peaceful electron
family, kicking them forty-seven different
directions. He made me weep, I'll admit
that. He showed us dear old grandma
lying flat on her back with one leg of the
dinner table on her stomach and the bowl
of mush in her eve, and papa electron
hanging by one broken leg from the chan-
delier, and the poor little baby electrons
wandering through space and all bruised
and bleeding, crving for their mamma, and
all the while that dear mother was being
swept along through cruel cold space by a
message that said ‘For tomorrow, fair and
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“‘This rug, my master’ whispered the merchant to the
third prince, ‘will carry you aherever you will—
instantly.  Simply express the aish and you are im-
mediately transported.’”

—Arabian Nights Entertainment

IMPLE as wishing. “Magic” made real in the new MU-RAD
MA-15 RECEIVER. Programs from extreme distances easily
selected with just ONE dial. The second dial controls vol-

ume. Louder distance reception. Everything you expect of radio
and more.

Three stages of transformer coupled radio frequency ampli-
fication, detector and two stages of audio frequency amplifica-
tion. Will nof radiate. Panel-mounted volt-meter with button
switch. Solid mahogany cabinet, with engraved Formica panel,
hand-polished, Adam Brown finish,

)
Write for Literature.

Mu-Rap LABORATORIES.INC.

801 FirTH AvE ASBURY PARK. NEw JERSEY

Marine Bldg. Dent. C | Water St.
136 W. Lake St. Chicago, TII. \w
-

| @ TTheTrraffi
Wi ;”th?tfl?it?g&

FREE

Send For This

He arranges in orderly fashion the mas

E y s and
jumble of Broadcasting Stations that are
seeking entrance to your set and brings ’em

in, one ata time, so you can enjoy them! Never re-

AND !
duces, but nearly aiways increases volume. Add
Savemoney Ferbend Wave Trap to your get and * ‘Police®’ you;i'
reception. Regulate the Traffic!
Guaranteed tc tune out any {nterferi d
ON is $8.50. Shipment Is made pn'll'c:l; ;:;s'!l%?t(u)t.‘obtt.p}:}':npa?

cents postage. If vou prefer, send cash in fuli wi
Standard and we will ship postage prepaid. Send Hilwitilorder

us your order today.
Quality Parts FERBEND EFLngTEIm

GREAT LAKES RADIO CO.| | | WateTnap St

COCKADAY UNIT—Full Set A, B, C nd D Coils

Pioneer Radio Corporation PRIGE $5.50
101 Pioneer Avenue, Galesburg, Illinois t’l‘hrtf lliaxfgefbh;e ;}r]ints.uillulstgated‘ ylstll']uc%onls and ma-
. erial lists for building the 1, 3 and 5 tube Cockaday set
Moulded Bakelite Parts Price 50c (Free with order for unit) i
| General Radio Winding Co., 214 Fulton St., New York
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and manufacturers

highest quality.

MICADONS

—condensers of fixed and
permanent capacity

You will have condensers that maintain their fixed
capacity if you buy Micadons.

These accurate Dubilier Micadons are found in
over ninety per cent of the sets made by amateurs
throughout
The experts specify Micadons.

The name Dubilier on a condenser has the same
meaning as the name Sterling on silverware—
There is a Micadon for every circuit—different

types are made for different requirements.

For free booklet showing method of soldering Micadons
in radio circuits, address 49 West 4th Street, New York

Dubilier

the country.—

CONDENSER AND RADIO CORPORATION

P e e e o
Radio is still ““short’ of men!

By special arrangement with the R.C.A,,
operators’ positions paying the equiva-
lent of 335 to $50 a week guaranteed
graduates of our school. We hold all
New England records for successful

qualification of men.

Send ‘for catalog
BOSTON, MASS

MASSACHUSETTS RADIO
and TELEGRAPH

18 BOYLSTON STREET

FAHNESTOCK CLIPS.—

“Popular Wherever Radio Is Used’’
14 Sizes in Beautiful Display Case.

Dealers write for big money-
making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, L. I.

A Test Every Man
Past40 Should Make

Medical authorities agree that 65% of all men
past middle age (many much younger) are afflicted
with a disorder of the prostate gland. Aches in feet,
legs and back, frequent nightly risings, sciatic pains,
1 a member of the
American Association for the Advancement of
Science has written a remarkably interesting Free
Book that tells of other symptoms and just what
they mean. No longer should a man approaching or
past the prime of life be content to regard these
pains and conditions as inevitable signs of approach-
ing age. Already more than 10,000 men have used
the amazing method described in this hook to restore
their youthful health and vigor and to restore
the prostate gland to its proper functioning. Send
immediately for this book. If you will mail your re-
quest to _the Electro Thermal Company, 6037 Main
Street, Steubenville, Ohin—the concern that is dis-
tnbutmg this book for the author—it will be sent to
you absolutely free, without ohligation. Simply send
name and address. But don't delay for the edition
of this book is limited.

IVestern Office, Dept. 60B, Los Angeles, Calif.
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warmer, slightly rising temperature in the
Eastern portion of the district, light show
ers in the Western district” So we sur-
rendered. We quit. We gave up.”

“And I don't know that I blame you,” I
said. “But didn't the people who owned the
radio receiving sets complain? Didn't they
rise in a howl when they found they were
to receive vour programs no more?”

“Why would they?” asked Jiggers rather
blankly.

“Why wouldn't they?” I asked. “Weren't
they getting all the best music, all the best
song, all the best talks? Weren't they get-
ting entertainment and instruction and pleas-
ure! Why didn't they stand up and de-
mand that the broadcasters of Sudania be
allowed to continue broadcasting ?”

“Well, they didn't,” said Jiggers. “Not
one of them uttered a peep. No one ever
tried to help us; no one ever did anything
but try to think up new and annoying
regulations for us.”

“But why didn’t they?” I insisted. I was
really worried about it. It did not seem
reasonable that no one should have come to
the assistance of Jiggers, when he was only
doing what seemed to me a worthy thing.
It seemed amazing to me that a whole na-
tion should allow this wonderful thing to be
hampered and choked, and not one person
[ try to defend it.
| T ordered another plate of corned-heef
and cabbage for Jiggers, and he ate it
slowly, thinking as hard as he could all the
while. T could see that he was worricl
now; lie had never tried to solve this prob-
lem. He was doing his best to solve it
now. And he did solve it. A bright light
began to glow on his face. He smiled. He
hit the table a ringing blow with his fist.

“I have it! he cried. “I know why those
inhabitants of Sudania did not appreciate
the tremendous thing we were giving them.
[ know why theyv did not appreciate it!”
“Why?” 1 asked him.

“They got it all free of charge,”

he said.

B g e i

Waves, Wave-lengths and

[nductance
(Continued from page 324)
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regularly made instrument with plates.
This capacity has an affect upon the period
of the coil.

If the tuner could not be tuned, it is
obvious that it would respond to only one
frequency—or wave-length—and so would
be capable of receiving only one station.
This would be of little use. So we con-
struct our receivers with coils having taps
which may be used to vary the number of
turns in them, thereby decreasing or in-
creasing the inductance, and condensers in
which the area of the plates facing each
other may be varied, thus inserting more or
less capacity into the circuit and so chang-
ing the natural period of the circuit.

When we tune a circuit we simply reduce
the resistance of it to certain f{requencies
to a minimum by adjusting its natural
period to the frequency wanted and at the
same time increasing the resistance to all
frequencies, except the desired one, to 2
maximum. For it takes several times the
current to make a circuit vibrate at some
frequency other than its own than is nec-
essary at its natural frequencv.

This again may be shown by the pen-
dulum. It takes only the slightest push to
start a pendulum vibrating. if it is pushed
just at the proper time. It must be pushed
just a little, once everv second. in the case
of the three-foot pendulum. If. however,
we wish to make the three-footer vibrate,
say, five times per second it would be nec-
essary to grasp it and use main force for
all the time it would be swinging out of
rhyvthm or period.
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It might be said here that the transmit-
ting station tunes its sending circuits in the
same manner. It uses one certain value of
inductance and a certain value of capacity
all the time so that its frequency remains
constant. Each station—that is, where two
stations do not have the same wave-length
—has its own frequency which is used
constantly, For the receiving station to
pick up this station it is only necessary for
the operator of the receiver to select such
capacity and inductance by changing his
condenser and switch taps as will make the
period of his own circuit the same as that
of the transmitter.

In the next article, the process of m-
pressing the voice upon waves sent out by
the transmitter will be discussed. Also cer-
tain points as to how the voice is recrecated
at the receiver by the detector, as well as
other interesting facts concerning America's
greatest indoor sport.

e

'T"he Ué"(ue of Radio to the -
Deaf

(Continnted from page 304)
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into the summer. A loud speaker was tried,
but abandoned for two reasons: because our
members on the whole did not hear with it
comfortably and because the loud sounds lit-
erally stopped all business throughout the

floor where our rooms are and also adjacent |

floors of our building. After more experi-
menting 24 head-sets for simultaneous use
were installed. The southern hali of our
70-foot assembly room was wired, with jacks
at convenient intervals into which the plugs
attached to the head-sets may be inserted.
Then the fun began, and as the radio engi-
neers keep on improving the receiving set
we hear better and better with it.

We have all been astonished to find how
many members can hear who thought their
hearing was entirely gone. Another bit oi
fun has been our own experiments to make
slightly deafened and seriously deafened en-
joy the radio at the same time. Sometimcs,
to make the head-sets go farther, two people
will take off the band that goes over the
head and each one then listens in with one
ear.

We think that in the whole history of the
League nothing has given our members so
much pleasure as radio. Of course, we all
want to hear; nothing ever really comforts
us for the loss of hearing. So hearing by
radio just carries us off our feet. I want to
urge other organizations to install one of
these combination sets and let their members
hear to their hearts’ content.—From the
Volta Review, Washington, D. C.

Honorable Oscillations
(Continued from page 307)
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riffin

41 West 43rd St.. N. Y. City

e

RADIO SERVICE, Inc.

Ha

Designer of the Haynes Set

How’s the Super
Working?

Is your super heterodyne functioning as you think
it should? Does it operate consistently and success-
fully on distant stations, pulling them in with the
tone quality and volume that you expected? Above
all, is it selective?

If it isn’t, you need A. J. Haynes’ new booklet, “Super
Success.” It embodies information which Mr. Haynes
hasspent yearsincollecting,and it concerns itself chief-
1y with the finer points of super heterodyne construc-
tion which the average set builder knows little about.

A. J. HAYNES

Mail the coupon now to be sure of a copy of the

and special parts for the o
first edition.

Super Heterodyne

Give Your Super a Chance

You may have built and re-built your super,
wired it with the shortest possible leads, and
every instrument may be functioning per-
fectly. Still, your results are not satisfactory.

The reason is the many tricky elements in the
super whichthe average experimenter can not
know. That iswhyradioexperts agree thatthe
average home-builtsuperisonly 40 %efficient.

“Super Success” has been written to help you
get most of the other 60%. It contains the real §

secrets of super heterodyne construction, //
special information which A. J. Haynes and %, P
his corps of laboratory assistants have dis- . 4
H 3 3 3 old only in matched sets
covered r.egardmg the use in combination of of four—one In-Put and / HAYNES-
intermediate frequency transformers. threeInter-Stage Trans- GRIFFIN
formers., Haynes- 41W.43cd St.

o Griffi t
Get this “inside dope” on the super and get packed ‘with cach ¢ New York City

after that lost 60 f7o. With every copy of “Su;_)er get. Price periegs /.‘Sgggfs'::cgsg?,l"gl of
Success”, we will send complete information cgmpllete i?fo‘:mation
and a price list of the parts contained in the £ g s cerey theparia
super hf.;:ferodymil receiver which Mr.Haynes / / (A g ;"al;lci;é srioTiws
uses in his own home.

/ Nam€. ... jsinievesin aiiis baonnsiissig ium
HAYNES-GRIFFIN RADIO SERVICE, Inc.

41 W. 43rd St., New York City
111 8. Clark St., Chicago, 11l

Address...uuiiiuiiimens siismsmmanriessiinan

No! I reflex. Tt are not!

Because why, for following reason:

Most people which regenerate such howl
are not radio hams which read hook-ups.
etc. They are Hon. citizens which have
bought set to be entertained by such. They
do not know grid leak {rom tire puncture
and if such tried to re-hook their set, same
would produce nothing but static.

Also, such plan are not deep enough to
help re-radiating situation at present for
issuing cause; namely, squealing receivers
still hecome sold in huge quantities.

Golden rule plan resemble idea to prevent
men from hecaming drunk by locking them
up after they have done such. As soon as
Hon. drunks are removed, more pepl. rush
to take their places and also imbibe potent
beverage.

When guests arrive, you know your Dia-
mond batteries will “stand by you” for
an evening of uninterrupted and perfect
performance.

Radio @ Plate

VACUUM TUBES
REPAIRED

WD-11, WD-12, $2 . 5 O I

UV-201A, UV-199
and others for
Quick service. All tubes repaired by us
uaranteed to work as good as new.
end your dead tubes. All you pay is $2.50
plus postage to postman.
THOMAS BROWN CO.
511-519 ORANGE ST. NEWARK, N. J,

“B” BATTERIES

DIAMOND ELECTRIC
SPECIALTIES CORP.

103 South Orange Avenue, Newark, N.J.
Dealers—Jobbers, Write for Proposition

Insure your copy reaching you each month, Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y, C
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APPROVED RADIO PRODUCTS

She Mark of High Quality

Announcement

‘The name may be new to you but the prod-
uct is an old and true friend to the radio
public. Hundreds of thousands of Yaxley
made parts are giving satisfaction in sets
all over the country. Now, you may secure
Yaxiley Approved Radio Pnr(s under the
name of the maker. Insist on Yaxley. It
is your guarantee.
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Dealers: Write to

KLAUS

About the NEW
RADIOLA LINE

The New Radinlas are going to multiply
sales for dealers everywhere. There-is a
model for every purse. XKlaus regular
authorized dealers will obtain preference
in deliveries. If you are not one of our
regular dealers write us today for our
proposition.

KLAUS DEALERS BULLETIN

Expert advice regarding the merchan-
dising of radio equipment and the newest
information is in the Klaus Radio Bulletin.
Send us your name for the Bulletin and
get our trade discount list.

KLAUS RADIO & ELECTRIC CO.
Authorized Distributors
Dept. 200 EUREKA, ILL.

EARN*3000 to$9000aYedl'

Enter fast growing radio field, thousands of big pay
bs waiting for you, U.S. Gov’ t., Steamships, R.
's., Corporations_eagerly seek Radio traintd men.
$3000 to $9000 yearly.

Prepare for Big
Pay in SpareTime

My reputation as Radio Engineer
and instructor insures you com-
plete, speedy success, at home in
sparenme earn while you learn.

I'make ?'ou expert in radio design-

i

Advancement rapid, earn from

ing, bux ding, l1';e1:bzm-mgland operati

i ing and teach you only practica

A.G. MGHALPT  “ingide” dope. You qu¥ckl com-
plete my course and step out into Big Pay. No ex-

perience required.
RADIO

F R E E OUTFIT

1000 MILE TUBE SET

For a short time I will give tuberadio
set in handsome cabinet to men who
enroll now, absolutely FREE. Send
at once for my FREE wonder-book of
inside Radic “*dope.”’

A. G. MOHAUPT, Radio Engineer.
RADIO ASS’N OF AMERICA
4513 Ravenswood Avenue, Dept. 159 CHICAGO
Dear Sir; Send me your FREE Radio Book and your limited
plan with cost or obligati

City.

HUDSON-ROSS

Sells only Guaranteed

Such is Hon. Howl-squeal problem. As
in other case, we must first catch squeal-
making bootlegger, or else more pepl. will
became howl-making radiatics faster than
the present squealers are unregenerated.

Tuning out all interference from big
words, Hon. Sir, we must first stop hugely
salaried radio set makers from building such
re-radiating pig squealers before we begin to
make innocent pepl. rehook set which they
already possess. Such plan will cause some-
one to lose great amt. of cash, but mightbe
it will be easier for them to become sepa-
rated from such than poor radio ham which

has saved harrel nf nennies to nurchace var.

ing posts between the booths, which will
be connected by decorated aerials. Loud
speaker horns on each tower for holding
flowers will further carry out the radio
decorative effect.

Special radio programs will be broad-
cast from the exposition by means of
remote control through the various San
Francisco Bay stations.

Afternoon and evening programs spe-
cializing in radio features will be held
during the six days of the exposition for
the public. Morning sessions will be
held for the trade only, in which radio
problems will be discussed.

It is estimated by Pacific Coast radio
dealers and manufacturers that more than
50,000 people will attend the show.

In order that Eastern manufacturers

sition may enjoy radio programs while
en route West, a special radio train,
equipped with various types of sensitive
radio receiving sets, will be run by the
Southern Pacific Company from New
York and Chicago to San Francisco. So
numerous have become the applications
for reservations on the radio special, it
is expected that more than one train will
be run to the exposition.

With the Amateurs

(Continued from page 308)

A NEW SHORT WAVE THEORY
By “NAUTACORE”

“There is a vast field for exploration on
wave-lengths between 50 and 200 meters.

It seems, given darkness between two
points many thousands of miles apart, com-
munication is possible using only the small-
est fraction of the power necessary in com-
mercial work on longer wave-lengths. It
occurred to the writer many years ago,
when serving at sea, that it was very re-
markable that one and a half kilowatts of
power with a day range of about 150 miles
should occasionally by night be sufficient to
cross the Atlantic. Below 1,000 meters this
freakish
was very noticeable and, strangely enough,
the shorter the wave, the greater distances
covered with small power. It is remem-
bered that it was possible at night. listening
in on a ship cruising around the north of
| Scotland to hear destroyers in the Mediter-
ranean Sea sending on about 200 meters.
And there were no vacuum tubes in those
days; just simple loose-coupled receivérs
with perikon detectors.

But while no satisfactory explanation was
ever offered, it was noticed that a ship’s
emergency transmitter, usually a small in-
duction coil, having a day radius of roughly
five or six miles, behaved rather differ-
ently. If one and a half kilowatts with a
normal range of 150 miles could cover 10
times that distance during the dark hours,
the natural logical reasoning was that the
emergency set, with its normal five-mile
radins, should easily cover 50

night, it was The emer ency
,,§v gﬁ%encanra mstor\z,com IS
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your

unsightly ‘Thor

horn Reproducer
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and radio fans who will attend the expo- |

long-distance night transmission |

miles by |

Condenser Perfection

Here is everything you
can and should expect
in a Condenser

Lubricated, 2-step thrust bearing, readily
adjustable for friction and take-up has no
competitor in any radio product.

Our reputation is your assurance.

Write for “20-point” folder, and
Examine this product before you buy!

Bremer-Tully Mfg. Co.

Canal & Harrison Sts., Chicago, Il

PHILADELPHIA
TO LONDON

Quoting from front page of Philadelphia
Inquirer: December 26th, 1923: “At about
10:57 o’clock Mr. tuned in 2 L O
(London).”

UNCLE SAM
MASTER COJL

TUNNING

‘Brings in Stations

You Never Heard Before

Ask your dealer or send self-addressed stamped
envelope for wiring diagrams and panel layouts
of circuits in which the wonderful Uncle Sam
Coil can be used.

Price $5.50

UNCLE SAM ELECTRIC CO.

211 E. 6th St. Plainfield, N. J.

GET CLEAR RECEPTION
Put an Audiohm aeross the primary or
secondary of your audio-transformers and
clear up noises, control Your tone and
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ble in England to those who can tune suc-
cessfully to 100 meters, though only a
single-tube receiver be employed with re-
generation. Small though the power may
be in these nocturnal communications, below
a certain power nothing can be done.
While one transmitter may do wonderful
things with three or four watt$, another
may be unable to accomplish anything cred-
itable with less than 100 watts. The matter
of long-distance, short-wave night commu-
nication, therefore, resolves itself into a
matter of range. Different experiinents
have proved that power input or amperes in
the aerial are very poor guides in this re-
spect. Range is not a matter of amperes
radiated. It differs widely at different sta-
tions and local conditions influence it
greatly.

DAY RANGE NECESSARY

_After comprehensive experimenting
throughout the winter, it was found vitally
essential, in order to accomplish long-dis-
tance short-wave transmission, to have at
least a normal day radius of 30 to 40 miles.
The reason the old-time ship’s emergency
transmitter would not do remarkable work
at night, as would the main transmitter, was
that the former had a day radius of far
less than 30 miles.

In recent tests the receiver used was a
single-tube regenerating into the aerial.
The signals were sent in Morse with con-
tinuous wave. The wave-lengths used were
from 100 to 300 meters. More power was
required to accomplish a 30-mile daytime
range as the wave-length was increased. On
100 meters three watts were found to be
sufficient. From these facts the following
theory was formulated:

During darkness, between two points reli-
able and constant communication may be
maintained on waves between 100 to 300
meters. The power used may be very small
indeed, even less than three watts, and an
increase of power over and above that nec-
essary to maintain a normal daytime radius
of 30 to 40 miles does not appear to mate-
rially add to the distance over which com-
munication may be established. The shorter
the wave-length the more certain will be
this transmission and reception. Such trans-
mission and reception is not purely radio
propagation as we know it, but is a matter

- of wired wrieless, the Heaviside layer being
one conductor, the earth the other. Alter-
natively, the Heaviside layer and the earth
may be regarded as two plates of a con-
denser and any electrical change in such a
condenser will affect a conducting body
placed between its plates, as in the case of
a receiving station. This would explain
the great success of the Beverage type of
aerial.

The Heaviside layer is assumed to be
between 30 and 40 miles from the surface
of the earth and it may possibly be just
moisture. Here we see the necessity of a
30-mile day range; the Heaviside layer
must be reached. A 30-mile day radius will
apparently reach it.

The suggestion may be put forward that
the foregoing theory cannot be correct since
this wired wireless would appreciably affect
long waves as well as short. But the
Heaviside layer and the earth have many

imperfections from the radio and electrical |,

point of view. They are variable. They
are, in fact, poor plates of a condenser to
long waves of low frequency but to waves
of very high frequency they become more
ideal as conductors. And here we see the
reason for fading. We have found by ex-
perience that transmissions on waves from
200 to 800 meters are susceptible to fading
during the dark hours. But the word fad-
ing is misleading and is not strictly true.
What happens is that a station heard dur-
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The New SATURN

Improved Automatic Radio Plug

STILL better SATURN Plug—handier, more dur-
Aable and greater value than ever at the same modest

price. Genuine Bakelite, no metal parts projecting
to produce capacity effects «r short circuits. Connected
without a screwdriver or any other tool—just by inserting
cord terminals. Strong automatic grip—instantly released
by pressure on small release lug. Absolutely fool-proof.
Efficiency unconditionally guaranteed. Reduced to 75c.

The SATURN
Battery Switch

A new SATURN Product, built of the

SATURN same high grade material and on the same
Perfect Jacks standards of perfection as the SATURN
Easy soldering Plug and Jacks. Perfectly balanced because

terminals w it h
crowfoot offset,
tinned with non
corrosive solder
flux compound.
Rounded corner
brass brackets,
nickle plated. Ger-
man silver blades
with sterling silver
contact points.

How to Buy SATURN Products

SATURN Products are sold by the great majority of radio dealers. If your
dealer has none, send us your order, mentioning his name. Your satisfaction
with every order absolutely guaranteed. Write for our new circular.

The SATURN Manufacturing
and Sales Company

48 Beekman Street,
New York City

of exclusive blade construction. Switch
pulled out makes connection, pushed in,
breaks connection. Fits any thickness of
panel.

LIST PRICE 75¢

J'Izght 1‘*
Touch %
Releases

the Tips

and Guarantee Them

DV (1 5600000000000 $2.50 | UV. 20lA .......... 82 50

00 ... 250 | C-301A . vee 2.90
Marconi by
Moorhead 2.50
6 v. Plain Deteetor 2.50
6 v. Plain Amplifier 2.50

UV-202 Transmitter and C-302..........cc.00i0uuen $3.50

Mail Orders solicited and promptly attended to
Dealers and Apents write for Special Discount

H. & H. RADIO CO.

P. 0. BOX 22-H
CLINTON HILL STA.

NEWARK, N. J.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

www americanradiohistorv com



www.americanradiohistory.com

426

A Tuned
Aecrial. Direc-
tional. Revolves ™
on Base. Can Be
Logged. Compass in-
serted in a base fit-

: : Patent
ted with calibrated Applied
dial. Collapsible. [
e raTiRRTAT - DYraRiiletaTEIaY]

KORACH
TUNED LOOP

At last—a Loop Aerial, tapped, so as to give
you maximum reception, with a_minimum of sta-
tic, and no interference. You simply tune to the
point of best reception. Brings in stations other-
wise almost impossible to locate. Tunes out sta-
tions with fairly close wave-lengths., Marine
Compass, set in a Base which is fitted with Cali-
brated Dial, enables you to log your stations. A
handsome instrument from top to bottom. Sub-
stantially built of the finest materials obtainable.
i\{ahogany finish. Very moderately priced at

16.50.

Investigate the Merits of This Loop
Before Purchasing Any Other.
ull Particulars on Request.

Hermanson-Korach Mfg Co.
209 So. La Salle St., Dept. 5, Chicago, Ill.

A Buffalo Radio Fan
Gets London with

the helpofa Kiead

Mr. E. C. Lewis on March 18th heard
Mr. Marconi's voice on a Model 10 At-
water Kent Machine. He said it would
have been impossible without a KIC-O
Battery. Improve your set with a KIC-O.
Our guarantee protects you.

GUARANTEED Price With
Your money back on  Volts Plain Panels
any KIC-O Battery if 22 | $5.50 | .....
not satisfied within 30 321 725 [ 1175
days’ trial. 48 | 9.50 | 14.00
. . 3 68 | 12.50 | 17.00
Write for full fnforma- 1160 [ 1730 | 22.50
B Battering 145 | 23.50 | 28.50

Kimley Electric Company

2665 Main St. Buffalo, N. Y.

100 Volt Type

BALLANTINE
UVARIOTRANSFORMER

Tuned Radio Frequency gets DX that
is clear. For straight cascade, or re-
flex. Price, $9.60 cach-—at dealers or

postpaid.
Boonton Rubber Mfg. Co.
624 Fanny Rd., Boonton, N. J.

ing the daytime becomes far louder at
night. At times, these extra-lond signals
fade, i. e, lapse back to the ordinary day-
time strength. The loud night signals ap-
pear to be due to the phenomena of wired
wircless explained above. And the mo-
mentary fading is due to momentary imper-
fections in either carth or Heaviside layer,
or momentary impedances in the resistance
of the earth. It is very noticeable that
imperfections such as these, whatever their
causes, occur at different times between the
transmitter and the receiver, so that two
receivers situated at, say, north and east,
will experience different periods of fading
from a station situated to the west.

RADIO NEWS QUERY

In this connection, it is remembered that
the Editor of Rapio NEws stated that two
men may be listening to a certain station,
one using aerial and earth, the other a loop
and multi-tube amplifier, and that the lis-
tener using the acrial and earth and simple
receiver may observe fading while no fad-
ing at all is observed by the loop set. This,
the Editor regarded, as a mystery. What
really happened might be explained by say-
ing that one was receiving wired wireless as
explained, while the other picked up pure
radio waves propagated in the usual manner.

Tt is worthy of note that while fading
is observed every night on waves from 200
to 800 meters. the shorter the wave-length
(the greater the frequency) the shorter the
periods of fading. Down on 100 meters
and below, no fading is noticed. This is
explained by the fact that any momentary
imperfection in the conducting media
(Heaviside layer and earth) may prove an
impassable barrier to waves of a compara-
tively low frequency but leave sufficient con-
ductivity for waves of a higher frequency
and shorter length. Tt is proved that on
100 meters no appreciable fading is ob-
served. Not that there is no fading. There
is, but it is manifested in an entirely differ-
ent manner, in what some engincers term
“night distortion.” In practice. it is heard
as distorted speech. Transmitted voice tone
occasionally sounds as though the speaker
were using a very bad microphone. or talk-
ing with a plum in his mouth. The miss-
ing links in the speaker’s articulation are
due to slight and rapid fading caused hy
momentary imperfections in the Heaviside
layer, or variations in conductivity of the
earth. '

EXPLANATION OF KDKA RANGE

It appears from the foregoing theory that
could the Pittshurgh station. KDKA, trans-
mit on a wave of, say, 20 meters the speech
would at all times be pure and undistorted,
due to the extreme high frequency of the
wave used. And could the wave front of
KDKA be directed to the Heaviside layer
far better signals would be received in Eng-
land. In this connection it should be remem-
bered that Dr. Eccles once advanced a
theory that a series condenser in a trans-
mitter caused the wave-front to be focussed
on the Heaviside layer.

That atmospherics are not so prev-
alent on very short waves appears to be
explained by the foregoing theory. Short
waves, due to night and the Heaviside
layer, may be received with ridiculous ease
with a single-tube receiver. What really
happens is that only a 30-mile range is being
received, i.
aerial and the Heaviside laver. This. of
course, accounts for the absence of atmo-
spherics.

To sum up it may be safely said that an
efficient receiver or transmitter cannot

really be designed to deal with short waves |

which will receive or transmit long-distances
during the daytime. One thing is appar-
ent, however, the night conditions begin far
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The Lomplete Efficient
and Economical Aerial

JANTENELLA

No Aerial or Antenna Needed

Why pay
'$10.00 or more
to have an

| aerial spoil the
If appearance of
your home?

» % Antenella elim-

“ inates all un-

$] .25 sightly wiring,

lightning ar-

resters, etc., and precludes the
possibility of dangerous§

grounding on a power line. It

also stops “canary bird” re-

radiation from nearby oscil-

lating sets interfering.

ANTENELLA

is not only a real distance getter,
but also overcomes troublesome static.

At your Dealer, otherwise
send purchase price and you
will be supplied postpaid.

@as_. rreshman !é. |nc.
adiod Gondenser

106 Seventh Ave. New York

3

'RADIO LIGHTNING

ARRESTERS

NEW TYPE
$ l .50

Do not delay installing a Keystone Arrester.
Most practical type having heavy discharge
capacity. Made of genuine Bakelite, abso-
lutely weatherproof, no vacuum to lose, ap-
proved by Underwriters.

Mfr's. of over a million
lightning arresters

ELECTRIC SERVICE SUPPLIES Cb.
17th & Cambria Streets, Phila.

50 Church St., NEW YORK
Monadnock Bldg., CHICAGO

S. HAMMER RADIO
307 Atkins Avenue B o
$8.50 N & K Phones 4000 ohms Model D 90

12.00 Dr. Seibt P’hones, G000 ohms ...
7.00 Superdyne Coils, Genuine ......
7.00 Ambassador Coils, Genuine ....
12.00 Baldwin Phones (Type C, Double).
7.00 Federal Tspe No. 65 Transformer
7.00 Amertran Transformers ........
12.50 Como Duplex P.P. Transformer. oo, £5
30.00 dMusic Master Loud Speaker............... 24,00
Not Insured Unless Insurance Charges Included.
Orders over $5.0¢ shipped Prepaid.

B-METAL quality wa
rants the 90% discard.
Only 10%
it pays us.

marketed but
Your dealer

will get You one.
B-METAL
REFINING CO.
4th fl. 525 Woodward Ave.
Detroit. Mich.
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carlier on waves below 150 meters and re-
main constant far later in the following
morning than the same conditions on longer
waves. The shorter the wave, the longer
the duration of the night conditions when
great distances may be accomplished, and
likewise as the wave-length is increased
and the frequency becoming lower and
lower the night ranges are shortened. On
1,000 meters and above we have hardly any
noticeable increase in signal strength by
might. It is a matter of interest that the
Czecho Slovakian station at Prague, nor-
mally sending on a long wave, may be
heard at a strength many times multiplied
by night on a very short wave. The har-
monic heard from that station is louder
than the real transmission on the long wave.
Another point worth mentioning is that
during any eclipse of the sun by the moon,
night conditions prevail in radio, and great
distances are spanned.

HAMS TAKE NOTE
Editor, Rapio NEws:

I regret that you did not include my call
letters, etc., in your list of British amateur
stations. 1 am particularly interested in
trans-Atlantic work and have received 13
American. broadcast stations to date, as well
as many amateurs, with detector and two
step audio. I am very anxious to conduct
tests with amateurs on your side, as I am
an American studying in England. holding
a license for station 1BGO in America, as
well as 6ZX in England. For transmission
I have a 250-watt C.W. and phone set (110
meters) and a 10-watt C.W. and phone set
(440 meters). For reception, a detector and
two step audio and a six-tube Super-Heter-
odyne and a special 100-meter receiver.

Best 73’s,
Henry FiELp,
Baggrave Hall,
Leicestershire, England.

NEW QRA’s

9CVZ—(Change of address) Dwight
Bancroft, 4028 Abbott Ave., So. Minne-
apolis, Minn. 20 watts C. W. and Fone.

S5WC—(Reassigned) J. B. Gaines, 1234
Kings Highway, Dallas, Texas. 10 watts
C.W. and Fone. QSL’s appreciated and
answered.

9CEN—(Reassigned) Charles M. Con-
ley, Seibert, Colo. 10 watts C.W. and
Fone. All crds answd.

7GR—Ernest E. Harper, Station A,
Vancouver, Wash. 5 watts RAA.C.CW.
All crds answd.

3AW—(Reassigned) Dwight M. Wil-
liams, 40 Jefferson . Ave.,, Haddonfield,
N

T

8DNF—William D. Croft, 802 Enter-
prise Ave., McKeesport, Pa. All crds
answd.

8DSS—Byron E. North, Victor, N. Y. §
watts DCCW and Fone. All QSL’s answd.

SAQH—Chas. \W. Newton, Magnolia,
Kan, All crds answd.

7A0 (Re-assigned)—Kenneth L. King,
Grandview, Wash. 5 watts ACCW; CW.
All crds answd.

9ADS—Abe Benesovitz, 415 McKinley
St.. N. Hibbing, Minn. All crds QSL'd.

4UF—Luis Gandia, Jr., 13 Estrella St.,
Santurce, Porto Rico. QSL’s appreciated.

4UG—Angel Libro, 11 Cruz St., San
Juan, Porto Rico. QSL’s appreciated.

3GR (Re-assigned)—Charles M. Hart-
man, Jr.,, 936 S. Bouldin St., Baltimore,
Md. 5 watts CW, ICW and Fone. All
QSL’s answd.

6BVY—.Elvyn J. Beall, Newman, Calif.
5 watts CW. All erds answd.

3ADS (Re-assigned)—Joseoh Cohen,
133 Tenth St.,, N, E., Washington, D. C.
All crds answd.
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Lend Us Your Ears

What if your one ear could be right in the ord sales. But if your dealer should be
same room with Paul Whiteman's band; or unable to supply you there is no need to
in the White House when the President forego this great new radio enjoyment.

speaks. Suppose your other ear could hear _
these same features over radio with a You may promptly send us the coupon be

Thorola Loud Speak. low with remittance and either model of
LS LEIe | =) 5l SHin Thorola will be shipped prepaid, with an

It would be just like both ears listening to  absolute money-back guarantee.

the one original production. Such incred-

ible faithfulness has now actually been

achieved in a loud speaker.

Be first among your friends with this latest
radio wonder. Let everybody listen. De-
cide whether such tone purity was ever
Convince yourself, just as we have proved known in any loud speaker regardless of
it to astonished experts. This unbelievable price. Note the great volume on weakest
perfection of Thorola Loud Speaker is the signals, the absolute clearness on greatest
outcome of those same facilities, that same  volume, the entire absence of blare. Never
scientific excellence which made Thoro- has there been such performance, size,
phone the classic loud speaker. beauty, richness at the low Thorola price.

Now Thorola,like Thorophone, isacclaimed Hear Thorola at our risk. You will agree
the greatest advance of its time in loud with thousands that Thorola for the first
speakers. Thorola, likeThorophone, has the  time puts any radio set at its best. Makes
exclusive horn of famous synthetic Thorite, summer radio better than under good con-
with perfect acoustic properties impossible  ditions heretofore. If youarenotmorethan
in wood or metal. But no matter how the convinced after thirty days, send Thorola
experts have praised, you will still want back AT OUR EXPENSE. andeverycent

the final test—your own ears. you paid will be immediately refunded.

We are sure of your judgment on this This unusual offer must be withdrawn as
greatest of all musical instruments. We soon as Thorola distribution catches de-
know how millions have awaited an instru-  mand. (Thorola is sold regularly only
ment so good. so low in price, and needing  through retail channels.) Fill out the
no battery. Thorola already sweeps to rec- coupon and mail it now.

REICHMANN CO., 1729-35 West Seventy- Fourth Street, Chicago

“Thorola is guaranteed to provide aDEroxnmately //

twice the volume of any loud speaker (except

Thorophone itself) in your own opinton, or your /

mone}/ will be fully refunded at any time within 30 Vd e

days from purchase date. / PO

Thorola volume will be from two to three times v £ %

the volume of most well-known makes of loud - R

speakers. 7 D 3% NS

Thorola improvement in tone quahty &< i & ?\\

is even more remarkable. - RSN RS 3 }\9
2T ¥ GBS

Ui
THOROLA 4 70 O O o

AGIT MR
14%’ Bell Horn. Beautiful Black Flor- o"b 0 0K oy /
entine Finish. Complete with Cord ey °@% ¢
_ and Plug. Base felt-mounted.

S &Q‘b“ 6‘ \"
Rt

THOROLA 3 /,bo"go‘\’e‘o;

12° BellHorn and $ \ &9" el

Cord.Horn Finest 6‘6 @ o“

Black Florentine o \% I

Finish.

"'Il‘ltl.

LEGO WONDER
FIXED DECTECTOR

for
REFLEX & CRYSTAL SETS

Something entirely new
1009, SENSITIVE
No parts to wear out; practically
everlasting.
Unconditionally Guaranteed.
Designed to withstand high
Plate Voltage.
For Sale by All Dealers or Sent
Postpaid. Tnsured $1.00.
Lego Corp., 225 W. 77th St., N. Y. C.

jf‘?f!f’ﬂ'Ffﬂmlﬁ'““““\“\\\\\\\

Audio  Frequenty  Transformers
sive you extra volume and pre-
serve the original tone quality as
well. The original design with
the needed extra weight in the
core makes the difterence. Fully
guaranteed.

3'/: to | Ratio—$4.00
to | Ratio— 4.50

Ask your dealer, if he cannot sup-
Extra long bind- pl) you send his name with your
ing posts. to

Naﬁmal]i-ansformar}[@ Co.
Manufacturers of Ttanstformers of AllTi pes
156 Whiting St., Chicago, 11l 7

oA R L 'uuuuu.uuw.":
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Specifications
Selected, matched mahogany veneers. Adam

br. finish, rubbed dull, or figured American
Walnut. Top 37 x 19. Height 43",
PRICE

Freight prepaid, east of Mississippi River,
$80.00. CASH MUST ACCOMPANY ALL
ORDERS.

” }l{lom and battery compartment 32 x 17 x 14"
high.

Will take any Joud speaker on its side, or a
14" speaker upright with plenty of room for
batterics.

Ingenuous idea for set opening,—removable
panels are furnished to fit and cover openings
for sets from 18 x 7 up to 32 x 10.

We have manufactured high-grade furniture
for 45 years, and guarantee you best of work-
manship with piano finish.

BURT BROS., INC.
2000-14 S. 9th Street Philadelphia, Pa.

Territories open for Agents and Distributors
for our up-to-minute line of Radio Cabinets.

¢ HOMMEL'S i
Lo PELE ;::genence

This organization was one of the pioneer
wholesale distributors of radio equipment.
They have seen hundreds of retailers come
and go—they know from experience “what
and when and how"” dealers can best sell
radio supplies and enjoy a satisfactory mar-
gin of profit.

HOMMEL’S Dealer Service Department
is maintained for your benefit,—their expe-
rience and advice will prove helpful to you
in many ways, and this service is cheerfully
given any time without charge.

Get in touch with us today. — write for the new
HOMMEL encyclopedia 256S—profit by HOM-
MEL’S exﬂerience—it is paying hundreds of other

dealers—why not you?

WHOLESALE EXCLUBIVELY

IEL&LCO

gl I~ PITTSBURGH. PA.

e
[l

929 PENN AVENUE

Hammarlund Condensers
Grounded Rotor—Brass Plates

Increase Your Volume and Distance!

WRITE FOR FREE DESCRIPTIVE
CIRCULAR AND PRICES

HAMMARLUND MFG. CO., 144 W. I8th St. N. Y. C.

3I0 (Re-assigned)—Eskew Grant, 1351
A St, N. E,, Washington, D. C. All crds
answd.

9IK—Charles J. Webster, Cogswell, N.
D., 10 watts CW, ICW and Fone. All
crds answd.

6AOK—Herbert Perry, Somerton, Ariz.
5 watts SPCW. QSL’s appreciated. All
crds answd.

8DPE—Elton Spencer, 501 Cowan Ave,, |

Jeannette, Pa. All crds answd.

9EAN-—Clarence O. Roser, P. O. Box
161, Potosi, Wis. 5 watts CW. Will
QSL. All crds answd.

9DKG—Jack R. Adams, Church St,
Granby, Mo. 5 watts CW. Pse QSL.
All crds answd.

6CQT—Herbert M. Stiles, 4138 Eagle
St., San Diego, Calif. All QSL’s anwd.

SADD—E. B. Curtis, 216 Center St.,,
Denton, Texas.

5CC—H. V. Shepard, 424 W. Sycamore
St.. Denton, Texas.

4UR—Isidoro A. Baldrich, P. O. Box
148, Cayey, Porto Rico. 10 watts and 100
watts CW, ICW and Fone. QSL's appre-
ciated. All crds. answd.

3TG (Portable 3BLI)—At Treasure
Island Camp, Pipersville, Pa., for the
summer months. Charles H. Hess.

6NH (Re-assigned)—Grahame Hardy,
25 Artuna Ave., Piedmont, Calif. 10 watts
CW, 1CW and Fone. All crds QSL'd.

CALLS HEARD

F. KELLER, 400 W. PERRY ST., BUCYRUS, O.

All Fone: 1bjm, 1xu, lxae, 1xyk?, 1xat, 2rb,
2byz, 2xaf, 2xb, 2ba, 2xi, 2co, Zey, 3yk, 3bob, 3od,
4na, 4it, 4cs, 4hw, Samf, Sye, 5xy, 5rk, Sca, S5xw,
Seow, 5xb, Sna, Saao, Sxv, 6apw, 6cke, 7abb, 8dbc,
8bce, 8bfw, 8daw, 8xad, 8kr, 8dcz, 8xat, 8bow, 8xo,
8chm, 8dc, 8xc, 8xg. 8xj, 8yo, 8xs, 8ri, 8yaj, 8bma,
8hca, 8ii, 8bbe, 8¢chj, 8dmg, 8bxz, 8dat, 8kg, 8aac,
8dk, 8bqi. 8hsc, 8bpa, 8bci, 8iq, 8abj, 8xbv, 8cam,
8bcu, 8dic, 8bls?, 8cmu, 8bie, 8chp. 8dtf. 8do.
8dqk, 8zf, 8hf. 8avx, 8bss, 8bas, 8bjl, 8bei, 8bef,
8hsw, 9blf, 9bim, 9ehv, 9abh, 9bbn, 9cyu, 9ake,
9cln, 9abx, 9cfk, 9day, 9qi, 9bgn, 9ck, 9bnd, 9rm,
9z1, 9zc. 9ehb, 9¢cpq, 8bj, 9ebq, 9xae, 9dbq, 9xn,
9bfo, 9dcd.

Can.: 3zv, 2bd.

Cuban: 2by, 6kw, 7sr, 2hs,

A crd to all those who qsl.

E. PETRIN, 90 BRIDGE ST., HOLYOKE,
MASS.

ladm. laer, lahe, lahl, laqr, laxn, laxu, 1bbe,
1bbh, 1bch, lbez, 1bhm, 1bze, 1coe, lev, 1gl, 1hn,
int, loj, 1qa, 2aay, 2adw, 2ad, 2afp, 2ahi, 2ana,

2aok, 2at, 2azy, 2boy, 2bhx, 2bf, 2bgo, 2bml, 2buy, .

2cje, 2clt, 2cmk, 2cne, 2cnk, 2cvq, 2czr, 2fu, 2kx.
2ix, 3ahw, 3ahp, 3ajs, 3aky, 3auu, 3bht, 3bml],
3bmo, 3bqi, 3brf, 3buy, 3hwt, 3cbl, 3cka, 3ckl,
3ds, 3gb, 3ge, 3gka. 3hd, 3ku, 311, 3ly, 3mp, 3og,
3py, 3s! 3tio, 3ts, 3wg, 3wf, 3wv, 4bm, deq, 4hw,
4lo, 4rr, 4tj, 4un, 4yz, 8aah, 8afm, 8afq. 8amx,
8ape, 8app, 8apu, 8ark, 8aw, 8awj, B8axf, 8ayb,
8hjy, 8bkh. 8bla, 8bqr. 8hvr, 8bwh, 8bxx, 8byb,
8ced, 8cfa, 8cfm. 8cfv, 8cga, 8cgm, 8cle, 8cqf, 8dat,
8dcy, 8dga. 8dha, 8dmr, 8dnb, 8dnf, 8do, 8doo,
8dqf, 8he. 8kh. 8pi, 8qa, 8si, 8uk, 8uq, Swy, 8zg,
9huk. 9dlb, 9lz.
Can.: 1df, 2bn, 2fu, 3wg.

9EAN, P. O. BOX 165, POTOSI, WIS.

laer, lagg, lavf, 1bbu, 1btr, lcde, 1ckp, ler, 1ii,
lmr, 1tt, 2le, 2wr, 3cj, 3kp, 3kw, 3op, 3ot, 3ov,
3qy, 4dae, 4af, 4ai. 4az, 4hg, 4cs, 4jd, 4jw, 4mi,
4ux, 40a, 4ow. Sabd, Sad, Sads, Sags, Sair, Saiu,
$aj, Salv, Samz. Scn. Scs. Seg., Sek, Ser, Sfv, Shi,
Sic, 5jl. 5jz. Ska. Skb, Smb, Smo, Smr, 5na, Sny,
Sqs, Srg, Ssb, Sua, Svc, Svm. Svv, 6acc, 6age, 6vo,
7co, 7hw, 7pj, 7qd, 8abu, 8adk, 8aeg, 8age, 8ai,
8ak, 8al, 8aln, S8anb, 8anh, 8aro, 8arz, 8as, 8atc,
8au, 8aue, 8aus, 8ayl, 8azm, 8hed, 8bju, 8bjv, 8bm,
8bmb, 8bn, 8bnh, 8bul, 8bzc, 8cab, 8cap, 8cdi,
8cej, 8cen, 8cif, 8cog., 8cpz, 8crc, 8erv, 8ct, 8cv,
8czz, 8da, 8dar, 8dbf, 8ddc, 8dg, 8dgn, 8dgr, 8dhs,
8dil, 8du, 8kn, 8kec, 8kg, 8l, 8nb, 8pu, 8rj, 8rm,
8rn, 8tj, Swl

9DHJ, CROWN POINT, IND. (ONE TUBE)

law, laal. 1lii, lawe, 2ea. 2hrh. 3buv, 3cbm,
3cen, 4io, 4iu, 4jr, 4qf. S5am. Sajp. Seb. Sck, Smh,
Smo, Sps. 5ql, Srg, 6ahu, 6awt, 6bro. 6bvz, 6¢hh,
6xad, 7aho, 7aha. 7aiz, 7ju. 7ab, 8atc, 8ah. 8bhmb,
8buf, 8hzt, 8cmy. 8cnw, 8ctg, 8cpk. 8cqh, 8cei,
8ded, 8dhj, 8dhq. 8dep. &dgo, 8dp. Stt. 8yd, 8zz.

Spark: 9aaw. 9aoy, 9btx, 9bhg, 8cma, 9hgq,
9cexm, 9crm, 9dil, Suk, 4fg.

1 C.W.: 2ca, 3ced, 8ga, 9ami, (9ahe), 9azj,
9cow, 9me.

Fone: 9abg, 9aiu, 9aio, 9auy, 9bbg, 9cdf, 9caw,
9dsa, 9dwx.

Can.: 2be, 2bn.

GId to qsl to above.
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Write for a copy

A new twenty-four page
booklet will be sent, gra-
tis, to those interested in
building their own receiv-
ing sets.

A simplified method of
construction is described.
Illustrations and diagrams.

On Request

EISEMANN MAGNETO CORPN.
William N. Shaw, President

165 BROADWAY, NEW YORK
Dept. G

A Genuine Self-Starting

REMINGTON No. 10

53 865

30 DAYS F
FREE TRIAL
This is; the best buy of the year——the biggest
typewriter value ever offered. Actual cash sav-
ing $64 on new machines—$20 to $45 on rebuilt.
Perfect appearance and working condition. All
late improvements. Guaranteed 5 years. Satis-
faction or money back. Write for details.

Cut Prices on All Standard Makes

Lincoln Typewriter Co., Inc.
Dept. 16, 298 Broadway, New York City

Raericas Leading brdependent Typewritey House

YOUR OWN Name and Address
Printed on Thank You Cards

Y Hear what YOU like. Stations are
Eindio gt oo n R RA TS
Fot ATTENTION,® A1 the HA

| S gl BT
| Bilh, *Crder ToDAT

MONEY REFUNDED if Not Satisfied
B mpde TR AR
Send order with check or money order today — NOW.
RADIO PRINTERS, M26 Main Street, Mendota, Illinois

i4
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2WZ, BROOKLYN, N. Y.
4dv, (4dy), deb, 4iz. 4kt. doa, 4qf, 4tj, Saw,

Sair, 6ca, 6gh, 6zp, 6amw, 6apw, 6¢czw, Jeg, Jaau, -

9baz, 9bmu, 9bna, 9cecw, (Icee), 9cii, 9czm, 9dbj.
9dls, (9dww), 9dxl, 9ell,

Can.: lar, lbq, 1dd, 2az, 2bu, 3bd. 3ic, 3he,
3ly, 3ml, 3ms, 3oj, Iwg, (3adn), 4z

38J, FINDERNE, N. J. (NEW QRA)

laaq, labp, ladn. lajc, lano, lapm, lasy. lawc,
Ibbe, 1bom, lcjj, Ickp, lcpn, lcyq, 1dal, tdq, loa.
1pd. 3ahp, 3ajd, 3baq, 3blc, 3bnt, 3bu. 3cby, 3cdu.
3cgd, 3coh, 3dw, 3ek, 3fc. 3fn, 3gb, 3gc, 3kj, los,
3o0q, 3qt, 3tp, 3vw, 3vz, 3zo, 3wy, 4io. doq, Smi.
8aiq, 8agq, 8abq, 8bre, 8ku. 8dnf. 8ak. 8cko, 8hsq.
8hoe, 8cej, 8ci. 8cy, 8aq, Scci, 8cga, 8lw, 8dki,
8nb, 8ajf, Scc, 8dk, 8daa, 8dga, 9beq. Jcyw, Jazx,
9acx, 9che, 9daq.

Will gsl all crds.

W. WARD McKINLEY, OliIENT, OHIO

C.W. and Spark: laur, 1kl, 2ams, 2cce. 2c¢rq.
21g. 3abh, 3abn, 3abw, 3ajn, 3ckf. 3sf. dey, 4jm.
dog, 5al, Sam, 5fd, Saed, 5ajp, Sakf. Samh, Scnh.
7axk. 9aj, 9au, 9ax, 9ba, 9bd, 9ct, 9ed, Yef, eg.
9e¢i. 9ek, 9en, 9eo, 9ep, 9es, Jeu, 9fu, 9nf, 9nu,
9rc. 9tu, 9wv, 9ur, 9xh, 9aad, 9aal, 9aau, 9aby.
9adh, 9aea, 9aeg, 9afy, 9ajd, 9ami. 9amu, 9azr.
9baw, 9baz, 9bcc, 9bce, 9bcw, 9bdb. 9bde, Ibex.
9bfh, 9bf. 9bhw, 9 bhh. 9bkr. 9bna. 9boe, 9boi,
9bpt, 9bvv, 9bye, 9byi, 9bzi, 9cad. 9cci, 9ces, 9ccz.
9ckh, 9¢ld, 9cme, 9cmp, 9cno, 9cop, 9cow. 9cth,
9cwn, 9c¢yj, 9¢yq, 9czs, 9dda. 9dhr. 9djz, 9dkp,
9din, 9dlw, 9dml, 9dmw, 9dnf. 9dqu. 9dro. 9dtt.
9dwk, 9dww, 9dwz, 9dye. 9dyy. 9eag. 9ecv. 9edh.
9edi, 9efo, 9efd, 9ehh, 9eiu. Yekv. 9eku. %eky, 9eld.

Fone: 2rb, 2rp. 2xi, 3aay. 4ab, 4af, dai, dem.
4ew, 4me. Sfc, 5qd, Sagj, Saiu. Sakf, Samf, 5xaj,
8av. 8az, 8cd, 8do. 8ec. 8lz, 8mr. 8oi, Srl. 8ij, 8wx.
8xc, 8xj, Sxp, 8xr, 8xw, Sym, 8vo, 8ain. 8azn.
8bca, Sbhu, 8bng, 8bna, 8brm, 8bss, 8bxh, 8cdp.
8cmu, Scuj, 8cwe, 8dgj. 8dig. 8&dla, 8dro. 8dqm,
8xao, 9fu. 9ri. 9qi, 9ads, 9ahj. 9ahu, 9ahz. 9agh,
9ake. 9aur, 9bbmni, 9bex. 9cfi. 9che. 9clk. 9csk.
9dbd, 9ddm, 9dil, 9dsp, 9dst, 9dvp, Jeis, Jelt.

Can.: 3ads.

Cuba: 6kw.

9CVL, ATCHINSON, KAN. (ONE TUBE)

laac. lahe, labf, labt. labx. laby, lacs, ladn,
lael, laez, lafe, lagg, lagh, lagk. lain, laj, lajp.
laju, lajv, lajx, lakh, lali. 1alj, lane. lanr, lany,
laol, laos, lapw, laaf, laqi, laqm, 1lar, lare,
larp, lask, latw, laty, laua. lauk. laur. lavb,
lavw, law, laww, laxa, laxb, laxn, layt. lazn,
1bbh, lber, lbep, lbgec, lbgq, lbgt, 1bie, 1lbiy,
1biz, 1bkq, 1bog, 1boz, 1bgh. lbqw. 1brl. 1bsd.
1bse, 1bsk, 1bso, 1bsz, 1btr. 1buf. 1bus, 1bv, 1bvb.
1bw, 1bkj. lcal, 1lcax, ledo, lcjc. lcjr, Ickp,
lemp, lemx, lepf, lept, lepn. lcqi, letp. lctw,
leu, lewe, lewp, ler, 1fh, 1fd. 1ga, lgv. lhe, 1hh.
1ii, liv. 1jf, 1jv, 1lka, lke. lkd. lku. 1ml, 1my.
loj. 1pa, lpf, 1pj. lap, lqz, 1rd, lry. lsp, lsw.
1tw, luc, lun, lwr, 1xa, Ixah, 1xj. Ixz. 1xw, lxu
1xar. lyb, lzi, 1zl. 2aay, 2aaz, 2adf, 2adp, 2adu.
2ae, 2ag, 2al.’ 2alj, 2aln, 2ana. 2apy, 2ate. 2au.
2avg, 2awl, 2awy, 2ay, 2ayv. 2ayz. 2azy, 2babh.
2bbn, 2bbx, 2bee, 2bjo. 2blm. 2blp, 2bmr, Zbu,
2bnz, 2bof, 2bqh, 2hrb, 2bt, 2hte, 2btl, 2bum,
2buq, 2bxp, 2bxr, 2by, 2byd. 2ca, 2cae, 2cbl.
2¢dn, 2c¢dp, 2cee, 2cg, 2cgr. 2ckj, 2ckm, 2ckp,
2¢la, 2clr, 2c¢ne, 2enk, 2cpa. 2cpq, 2cpx, 2cqi,
2cqp, 2cre, 2crp, 2cru, 2csr. 2cux, 2cuz, 2cvl
2ewp. 2cx, 2exd, 2cxj, 2exl, 2cxw. 2el, 2gk, 2ic,
2iu, 2iw, 2jd, 2jo, 2jr, 2kd, 2kf, 2ku, 2my, 20j,
20m, 2or, 2pd, 2tp. 2ts, 2tz. 2ub. 2rm. 2wh, 2we,
2wr, 2wy, 2xae, 2xkl, 2xi, 2xq, 3aa, 3aai, 3aao,
3abw, 3adb, 3adn, 3ae. 3aer, 3ags, 3aha, 3ahk,
3ahp, 3aig, 3aik. 3ail, 3aix. 3aj. 3ajd, 3ajs, 3ajz,
3ak!, 3anu, 3apb, 3apn, 3aqr. 3arm. 3arp. 3as, 3ath,
3ati, 3ava, 3avy, 3ba, 3bay, 3bb, 3hhu, 3bdi, 3bdo.
3bei, 3bg, 3bgd, 3bj, 3bkl, 3bli, 3blu, 3bm. 3bmn,
3bms, 3bof, 3bpp, 3bqa, 3bqp, 3bs, 3bsh, 3bss,
3btk, 3btl, 3btp, 3buk, 3buj, 3Ibux. 3buy. 3bv.
3bvn, 3bw, 3bwj, 3bwt, 3by, 3ca, 3cah, 3cb, 3chbl
3ebm, 3cc, 3cen, 3cd, 3cej, 3cel, 3cez. 3cgs. 3cjm,
2cjn, 3cjx, 3ck, 3ckj, 3ckl, 3co, Jex, 3con. Jerd,
3ir. 3jj, 3ds, 3dt, 3eh, 3er, 3fc, 3ff. 3fy. 3gec, 3gz.
3hh, 3ii, 3iv, 3ja, 3jg. 3il, 3ix, 3jy, 3kd. 3ko, 3kp,
3kq., 3kx, 3b, 3lg, 311, 3Ir. 3lx, 3lz. 3mb. 3me.
3mf, 3mi, 3mo, 3nf, 3o0e, 3oh, 3o0j, 30q. 3ot. 3ox,
3ph. 3pw, 3pz, 3qe, 3qv, 3sc, 3sp, 3th, 3ti, 3tm.
3tp, 3tr, 3ud. 3uf, 3tf, 3wg. Iws, Ixar, 3xm, 3vo,
3ys, 3zd, 3zm, 3zt, 4ab, 4daf, 4ag, 4ai 4ay. 4bm,
4hq, 4bw, 4bz, 4ch, 4ci. 4cl, 4cm, 4co. 4cs. 4dh.
4dg, 4dq, 4dv. dea, 4deb, de.q 4der. 4fa, 4fg. 4fq.
4fr, afs, 4ft, 4fz, dgw, 4dgh, 4gl. dgx. 4gyv. 4gz,
4hs, 4hw, 4if, 4dio, 4it, 4iu, 4iz, 4jk, 4im, 4jr, 4js.
4jv, 4ku, 4li, 4lj, 4mb, 4me, 4mi, 4ni. doa. 4od,
4og, 40i, 4je, 4or, dou, 4pd. 4qf. 4qw. dqy. 4rr,
4ru, 4sh, 4sh, 4si, 4sn, 4ss, 4sx, 4te. 4ti, dwe, d4xc,
4xe, 4xr, 4xw, 4yq, 6aam, 6aan, 6aao, 6abk, 6acl.
6acm, 6ad, 6adh, 6afq, 6afs. 6agk, 6agl 6ahn.
6ahp, 6ahu, 6aia, 6aie, 6aiv, 6aiu. 6aiw, 6aja, 6ajf.
€ajh, 6ajv, 6ak, 6akk, 6akz, 6ale, 6alk, 6alo. 6ams,
6amw, 6anb, 6ane, 6anl, 6anp, 6anq. 6ao. Gaoi.
6200, 6aos, 6aou, 6ape, 6apw, 6arh, 6arf, 6aro,
6faru, 6asa, 6asj, 6asp. 6asw, 6aut. 6auy, 6auu,
6avr, 6aw, 6awb, 6awq, 6awr. 6aws, 6awt. 6bab,
6hah, 6bau, 6bbc, 6bbg, 6bbt. 6hbu, 6bbw, 6bea,
6avg, 6beb, 6bel, 6bcz, 6hdi. 6hdr. 6hdt, 6hdu,
6hel, 6beo, 6beq, 6bez. 6hfb, 6bh, 6bhb. 6bhu, 6hic,
6hid, 6bih, 6bis, 6hjj, 6bjq. 6bkj, 6bkx, 6hlb, 6blm,
6hm. 6bma, 6bmd, 6hnc. 6hnt, 6bnu, 6ho. 6bpf,
6hpm, 6bpz, 6bpl, 6hrf. 6hrg. 6bri. 6brm, 6hse,
6hsh, 6bsj, 6bsh., 6bsr. 6hsn. 6htt, 6bua, 6buf.
6huh, 6bui, 6bum, 6buo. 6bur, 6hus, 6buy. 6bve,
6bvg, 6bvs, 6bvz, 6bwe, 6bwp, 6by. 6cai, 6caw,
6ehf, 6¢cbi, 6¢bu, 6¢cbw, 6bzd. 6cc, 6cci, 6ecy,

e

\

The World’s Largest Store is RADIO
HEADQUARTERS. Here you can get
the famous SILVERTONE uneutrodyne
receiving set or the smallest radio part—
at the lowest prices in America.
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dquarters

Everybody is interested in Radio.
If you would keep in step with the
progress that has been made in this
greatest of all discoveries, you should
have our NEW RADIO Catalog just
now off the press.

You can get the latest and best
eqﬁipment from RADIO HEAD-
QUARTERS. We have everything
that anybody needs to enjoy the
entertainment, news and education
that are waiting to be brought right
into your home.

Don’t be without the comfort of
Radio this fall and winter when
reception is so fine.

The World’s Largest Store—
RADIO HEADQUARTERS — can
saved you money on everything you
need.

Pressscsaaeazeesneno

' Mailthecoupon TODAY to the store nearest you.
82. 3

§ Sears, Roebuck and Co.

8 Chicago  Philadelphia Dallas  Seattle

[] Send New Radio Catalog.

1

g Name ... .

: Postoffice. . .......ooonin State.somsm: eerve o

| Rural Route........... Box No.......... o

: Streetianld NOs e s i vw s bb-bard<ast nl o og s 3o

Sears Roebuck and Co.

The Worlds Largest Store owns “and operates Station W.L.S. Wavelength 345 Meters. Tune-in

. RABAT Junior:320

| A Rechargeable Wet ‘B’ Battery. Capacity 800 Mil-Amps.
4 VOLTS

12 CELLS

2

Noises commonly called static are not present with

RABAT batteries.

Rabat
Chemical
Chargers

for ‘l‘B,,
batteries

Junior
$1.40

Senior
$4.80

stations.

Therefore RABAT users find their
reception is much clearer and more distinct—enabling
them®to tune in on more stations.

In making your battery replacement, remember the in-
stallation of a RABAT will not only give you longer
battery life, higher and more continuous voltage but also
bring you clearer tones while tuning in on many more

The Radio Rabat Company
914 Bangor Building, Cleveland, Ohio

—A

7 RABAT Senior - wwusvds$950

A Rechargeable Wet ‘B’ Battery. Capacit

2800 Mil-Amps.

aavolrs 21788 |

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

www americanradiohistorv com
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HE one part of your set

in which there can be no
trouble ; the one part that re-
quires no attention. Attach it
—forget it! The most practi-
cal fixed, crystal detector —
and the most attractive.

Sold by Good Dealers

Everywhere or Direct Upon

Receipt of Dealer’s Name
and $1.50

Patented May 15, 1923
Serial No. 1454997

Infringement subject to prose-
cution.

GREWOL 2 in One Crystal
Two sinfaces instead of only one.
Double life, double value.

50¢ each

CUananTeeD BY

GREWOL MFG. CO.
NEWARK, N.J.

RECHARGEABLE

vois $5.50 voirs $10.00
vois $7.75

125
vats $12.50
rectifier. Shipped fully charged and ready for use after
adding acid. WIll last for years with ordinary care.
6 Volt
80-100 Amps
100-120 Amps$l 6'00
2 YEAR GUARANTEE
RUBBER CASE
SERVICE BATTERY CO.

Recharge from any 110 volt A.C. line with small home
SERVICE “A” BATTERY
$14.00
6 Volts
INDESTRUCTIBLE
704 East 102nd St., Cleveland, Ohio

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — §$2.50 a year.
Experimenter Publishing Co., §3 Park PlL, N. Y. C,

6cde, 6cdg, 6cdm, 6cef, 6cej, 6cek, 6cep, 6ceu,
6cfm, 6cfq, 6cfy, 6cfz, 6cgd, 6cgig, 6cgo, 6cgr,
6cgw, 6¢chl, 6chu, 6cua, 6chv, 6chz, 6cia, 6cid,

6cih, 6¢cix, 6jb, 6¢cjv, 6cka, 6cke, 6cki, 6¢ckr, 6clr,
6cmr, 6cmt, 6cmu, 6¢cng, 6¢cnh, 6¢n. 6cod, 6cqe,
6csc, 6dbd, 6ea, 6eb, 6ec, 6egl, 6en, 6eo, 6eq, Gev,
6fh, 6fp, 6fm, 6fy, 6gj, 6gk, 6gl, 6gr, 6gt, 6ip, 6ja,
6jt, 6ka, 6kj, 611, 6ln, 6lu, 6lw, 6mh, 6ms, 6ub,
6nx, 6od, 60l, 6pe. 6pl, 6pu, 6qi, 6qj, 6rd, 6su, 6tu,
6tv, 6uo, 6uw, 6ux, 6vd, 6vf, 6vk, 6wv, 6xe, 6xl,
6za, 6zah, 6zai, 6zar, 6zb, 6zh, 6zg, 6zo0, 6zr,
6z1, 6zu, 62bt, 6zbj, 6zho, 6zca, 6z2z, 7aas, 7acf,
7aci, 7adi, 7adr, 7ads, 7aea, 7af, 7afn, 7afo, 7afs,
7afu, 7afz, 7agi, 7agr. 7agv. 7agz, 7ahv, 7aiy,
7age, 7aj, 7ajd, 7ajt, 7ak, 7akh. 7akk, 7ald, 7alk.
7ame, 7ant, 7asv, 7ao, 7at, 7be, 7bj, 7co, 7cz, 7ds,
7em, 7ey, 7fd, 7fa, 7fr, 7ga, 7gi, 7go, 7gr, 7gs,
7gw, 7ha, 7hg, 7hw, 7ig, 7ij, 7io, 7it, 7iw, 7id,
7kg, 7ks, 7kv, 7kz, 7ln, 7lu, 7lw, 7ma, 7mr, 7ms,
7ny, 70b, 7om, 70t, 7pl, 7qb, 7qc¢, 7qd, 7qi, 74qj,
7aqu, 7rd, 7ry, 7sc, 7sf, 7sh, 7to, 7tq, 7tt, 7tx, 7uc,
7ue, 7uf, 7ve, 7wm, 7wp, 7xaf, 7xg, 7xi, 7yc¢, 7zd,
720, 7zun, 7zv, 7zi. (Over 2,000 5s, 8s and 9s.)

Canadian: lad, lar, 1bj, 1lbq, 1bv, lef, 2be,
2bg, 2bn, 2cg, 2co, 2dn, 2hv, 2ic, 3aa, 3abc, 3abn,
3ad, 3ada, 3adn, 3ads, 3adv, 3ae, 3aec, 3apt, 3aty,
3aq. 3at, 3av, 3ba, 3bg, 3bi, 3bj, 3bq, 3ck, 3db,
3dn, 3dz, 3fc, 3gg, 3he, 3hi, 3hp, 3hy, 3ir, 3iv.
3jt, 3kg, 3ko, 3kp, 3kq, 3kw, 3ml, 3mn, 3ms,
3nm, 3ni, 3oh, 30j, 3om, 3pg, 3pz, 3qn, 3qgs, 3sp,
3th, 3tj, 3un. 3vh, 3wg, 3ws, 3wv, 3xi, 3xn, 3xx,
3yh, 3yv, 3zl, 3zs, 3zt. 4ag, 4aj, 4aw, 4cb, 4co,
4cr, 4der, 4fz, 4hh, 4nf, 4ta, Sgo, 9al, 9ar, 9bg.
9bj. 9bx, 9ce.

Cuban: 2by, 2ww, and a station signing “‘jupu’’
(qra?).

BRITISH 6L] (S. K. LEWER, 32 GASCONY
AVE., WEST HAMPSTEAD, LONDON

N. W. 6, ENGLAND (DET., 1 A.F.)

American: laac, laar, labf, labt, labx, lacr,
lact, ladl, lah, 1ahf, laib, laja, lakl, 1ali, 1lalk,
lalw, lana, lanr, lapu, lapr, lagr, lare, larq,
larx, lary, lat, latm, lauw, lavf, lawh, lawv,
laxn, 1ba, lbaa, 1bbo, 1bcf, lbcr, 1bdu, lbep,
lbes, lbgq, 1bgs, lbgt, 1bh, 1bhm, 1bie, 1bjm,
1bl, 1blb, 1bn, lbne, 1bom, 1bql, 1bsd, 1bse, 1bt,
1bx, 1bz, Icak, lcap. lccx, lcdo, lces, legq, lcib,
lcj, 1cjp, 1ckp, lcma, lemg, lcmk, lconx, lcoe,
lcpf, 1cpi, leru, lesl, Ict, 1dg, 1dz, leq, ler, lgu,
1gv, 1ii, 1lil, 1it, lin, 1jv, 1lka, 1It, 1lv, 1ly, 1ma.
1mb, 1mk, Imi, Imm. 1nt, 1pc, 1qu, 1qx. 1r), Irk,
Irr, 1rv. 1sa, 1se, 1tp, 1tw, lum, lvc, lwl, 1xah,
1xak, 1xap, lxar, 1xj, 1xu, 1xw, 1xz, lyd, 2acd,
2adk, 2aed, 2ag, 2agb, 2a)d, 2ama, 2amr, 2anu,
2avg, 2awe, 2awf, 2awl, 2ax, 2az, 2azy, 2bap, 2bgi,
2bgo, 2bl, 2bmy, 2bnu. 2bpb, 2br, 2brb, 2bsc,
2bsr, 2bu, 2buy, 2bxd, 2cee, 2cci. 2cfb, 2¢jr, 2cjx,
2ck, 2cla, 2cm, 2cma, 2cnk, 2enm, 2c¢pd, 2cpd,
2cpf, 2cpx, 2crp, 2¢rw, 2csl, 2¢sp, 2cve, 2cvj, 2cw,
2cx, 2cxd, 2cxl, 2exw, 2dk, 2dn, 2ei, 2el, 2em, 2fo.
2gu, 2gx, 2hh, 2hk, 2ht, 2it, 2iu, 2jd, 2kd, 2ki,
2kr, 2ku, 2kx, 2nj. 2pv, 2qe, 2rk, 2rw, 2sw, 2tf,
2tp, 2tu, 2ud, 2vf, 2ww, 2xah. 2xq, 2xv, 2ym, 3ac,
3aou, 3aqy, 3auv, 3auw, 3bay, 3hd, 3bdr, 3biq.
3bgj, 3bii, 3bji, 3bjp. 3bjy, 3bl, 3bz, 3cc, 3cdn,
3cjn, 3hh, 3je, 3ju, 3ke, 3lg, 3mb, 3mc, 3me, Ini,
3oe, 3oh, 3ot, 3pk, 3qv, 3te, 3tu, 3ud, 3vw, 3ws.
3xar, 3yo, 4an, 4ar, 4by, 4bz, 4cl, 4ea, der, 4gw,
4hs, 4ht, dio, 4ow, d4rc, 4sh, 4xc, 4xf, 4xs, 4yx,
Sair, Sec or 5ek, 6bcl, 6bjj, 6bn, 6ut, 7ac, 7hj.
8aam, 8ab, 8ahi, 8abs, 8af, 8alf, 8amr, 8ao, 8aol,
8apt, 8atd, 8avl, 8bbd, 8hbf, 8bep, 8hnn, 8bq, Sbai,
8bw, 8bya, 8ccj, 8cgu, Scjd, 8ck, 8coj, 8ctp, Scuu.
8cvx, 8cy, 8cz, 8dda, 8ddc, 8dkd. 8dku, 8dm, 8es.
8fc, 8gz, 8hc, 8ir, 8Ic, 8nd. 8qa, 8rd, 8rm, 8rn, 8sp.
8tr, 8tt, 8ur, 8vw, 8vz. 8xbh, 8xs, 8za, 8zu, 9aa,
9acq, 9ahz, 9atn, 9azx, 9baq, 9bib, 9biz, 9Ihjt.
9hin, 9ca, 9caf. 9cax, 9ccm, 9ceu, 9cga, 9cgw.
9dk, 9eak, 9elb, 9fu, 9iv, 9jy, 9Im, 9ms, 9my,
9rm, 9tv.

Canadian: laq, 1bd. lbvr. 1dd. 1dj, 1dq, 1dt,
leh. 1c¢f, 1fm. 2be. 2bg. 2bn, 2bhq. 2c¢g. 2hg, 2hn.
3adn, 3bp, 3ba, 3co, 3ko, 9ak, 9bl, 9cf.

Argentine: cb8 (on 25th May; qrz on one
tube). Pse qsl, Complete log kept. All cards
answered.

SAQC, FORT WORTH, TEXAS
1all, 2ik, 3ek, 3lg, 3ot, 4dg, 4dl, 4deq. 4ll, 4io,
5s too numerous, 6awt, 6bfb, 6bij, 6bjj, 6brf, 6cih,
6ka, 7di, 8anb, 8bho, 8bjy, 8bz, 8bzt, 8cs, 8dbo,
8tj, 8yn, 9aao, 9aec, 9acc, .9aau, 9aim, 9aju, 9any.
9amb, 9amu. 9be, 9bfg, 9bgl, 9bhb, Yhjw, 9Iboj,
9bno, 9cal, 9cjh, 9cof, 9cth, 9dan, 9dex, 9djr, 9dm),

9dnp. 9dan, 9dvk, 9dxk. 9dqu, 9ebh, 9efe, 9eky,

9en, 9hu. 91z, 9tz, 9tv, 9yy, 9egu.
Will qsl any of above. Pse qrk 5aqc.

SANF, ENID, OKLA., (DETECTOR ONLY)

1alj, lare, 1bie. 1biz, 2iu. 3bpp, 3nr, 4amu, 4cb,
4dc. 4jr, 4my, 4pb, 4pk, 4tn. Saam, Sabn, 5ail,
Samh, 5cg, Scn. (5uk). 5xbh, 5za. 6aao, 6aur,
(6avr), 6bau, (6bur), 6chv, 6eh. 6zh, 7co, 7ca,
7zu, (8adg), 8abn. 8atc, Baut, (8bce). 8bch, 8cab,
8cci, 8cwk, 8dgj, 8dhs. 8do, 8er, (8fu), 8jt, 8yx,
8zc, (8zk), 9abk. 9aby, 9adu, 9aep, 9agl, 9ahj,
9ajg, 9ak, 9ami, 9amp. 9amz. 9aqd. 9ayx, 9azr,
9bdg, 9bfa, 9bib, 9bmd, 9bmu, Ibmx, 9hof, Ibqv,

9bqy. 9br, 9brb. 9bri, 9bwu, 9Ibxv, 9bxw, 9caj, |

(9ceb), 9ced, 9ce, 9cen, 9cfx, 9cgq, 9cir, 9cju,
9clx, 9daj, 9day, 9dbq, 9dcp. 9dcr., 9dkq, 9dmw,
9dp, 9dro, 9dsw, 9dwn. (9ebt), 9ef. 9efz, Yegt,
9eiq, 9ejn, 9ejy, 9eli, 9elq, 9elv, (9le), 9no, 9pe,
9rc, 9rf, (9rx), 9tv.

Canadian: der.

Wrked ¢yl qsa 3-1.24 at 3:45 a. m., C. S, T.,
gqra? Pse qsl. Any rpts on iny sigs wud be greatly
appreciated; all crds gldly answd.
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Layer Wound and Layer Insulated—
Powerful Magnets

These are distinctive features of

tromberg Carlson

HEAD SETS and LOUD SPEAKERS

Layer winding means that the coils are wound in
layers of wire, with insulating material between each
layer. ‘This ensures great resistance, enabling the in-
struments to stand up under the highest plate voltages.

“Powerful Magnets'” refers to the great sirentth

the magnets used in our instruments. Strong mag-
nets are necessary to bring in the long distance
signals with their full voume and clearness. Strom-
berg-Carlson reception apparatus have magnets that
are unequalled for permanent strength.

Ask Your Dealer

STROMBERG-CARLSON
TEL. MFG. CO.,
1060 University Avenue,
Rochester, N. Y.

Purchaser

Wowld Battery

A 24-Volt“‘B" Storage Batterypositivelygiven
FREE with each purchase of a WORLD "A”
Storage Battery. The WORLD Battery is fa-
mous for its guaranteed quality and service, Backed
by years of Successful Manufacture and Thousands of
Satisfied Users. You save 507,.

Prices That Save and Satisfy

Auto Batteries Radio Batteries
©-Voit, 11 Piste $12.25 6-Volt, 80 Amps. Sxo.gx
6.Voh, 13 Plate 14.25  g.vot’ 193 Ames: 13

42-Voit, 7 Plate 17.00 6-Volt, 140 Amps. 1&,0

Shipment E: . 0. D, { Lo examination.

é per ammg or mm';uu with order.
2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

iths 'y World perfor . Mafl this ad with

yorr m and address — we vlvill ship h.-.ttsgtro! du.v Bo::lt“h 01;-;

3 ay e
e alokis Hinte Avte Spolfte, FREE. Write TODAY.
WORLD BATTERY COMPANY
1219 So. Wabash Ave. Dept. 10, CHICAGO, ILL.
FREE *‘B*r Storage Batte: kes the place of cell
"‘?llils" bltEiErhs. Can be rech: r:xf.lnad’ will last indefinitely,
To be sold retail for $6.00. It Is the only battery of its kind
P e oantus of Th1s Lo bable faCteactory
T t:] .

:ﬂer NOW. (‘;'o.thon who prefer It, we will send FREE a

dso ickal finish Auto Spotlite, instead of the *'B’’ Bat-
e s o oty wich ia wented s ©

GIVEN
FREE

‘Storage
gnttery to the
ubtie,

Get a Handy Binder for your RADIO NEWS. Holds and

preserves six Issues, each of which can be inserted or re-
moved at will. Experimenter Publishing Ce.. Inc., Book
Dept., 53 Park Place. New York.
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5TW, HUGO, OKLAHOMA

laac, laiy, lajc, laju, lalw, lxam, Ixw, Ixy,
1jt, lar, lve, 1llp, lcaz, 1lha, 1ij, leex, 1lbqgd.
1sw., lboa, Irs, lapw, 2cpa, 2cwj, 2by, 2¢)b,
2bgi, 2od, 3aao, 3ab, 3adb, 3apv, 3bw). 3hdr,
3ccf, 3cex, 3ccu, 3ckj, 3chh, 3hs, 3qt, 3av, 311,
3ud, 3vw, 4ai, 4ba, 4cs, 4jk, d4bq, 4db, deq,
411, (5's too numerous) {(vy Qqsa—S5 gn, W,
Scg, Svv, 5fp, Sapb, 5jh, Samb, Sana, Smfi, Sake,
Sajt, 5ck), 6eu, 6bsg, 6lv, 6akw, 6kw?, 6akz,
6hko, 6bkx, 6akz, 6aoc, 6blw, 6cgw, 6bur, 6buy,
6bmp, 7lr, 7hw, 7akn, 7bb, 7aao?, 8bnh, 8bbhl,
8amm, 8dla, 8bmb. 8bgw, 8cnl, 8brm, 9tw,
9bsp, 9elt, 9brx, %hpd, 9ep, 9dwv, 9aal, 9aau,
9abe, 9abf, 9acx. 9ada. 9cfy. 9coj. 9ccs, 9cyw,
9aao, 9an, 9xw, 9arr, 9aqq, 9biz, 9atm, 9bix, 9amb,
9aep, 9azp, 9bof, 9ap, 9bbs, 9bec, 9bxq, Ycfs,
9ayj. 9amx, 9and. 9axx, 9agl. 9cmk, 9exp, 9csj,
9bxm. 9cme,

CANADIANS: 1laf, lar, lbg, 8bv, 1dd, 1ldq,
2cg, 2ei, 2az, 3he. 3vh, 3ly, 4bk, 4cb, S5gg,
Scf, 5an. Phone 3gg.

MEXICAN: bx, bl 1b.

FRENCH : 8ab. 8bf.

ENGLISH: 2kf, 2sh, 2nf, 2wj, 5ko.

CUBAN: 2ww, *wnp.

PORTO RICAN: d4je.

T hv shut _down fr the summer. Am receiv-
mg?only; will the gang above pse qsl me a
crd?

9ZT—9XAX. B. C. WALLACE, 54 PENN
AVE., N. MINNEAPOLIS, MINN.
STATIONS WORKED USING 9XAX ON
109 METERS (DURING 1924)

1xw, 1xj, lajp, lbes, lemp, lxah, 1xak., lxam,
1xaq. 2gk, 2aws. 2bsc, 3ii, 3mb, 3pz, 3vw, 3bdi,
3bwj. 3xao, 4bz, 4fj, d4hs, 4ku, 4xc, 4xs, Sov,
Sow, Sqw, Saic, S5ahj, S5xv, S5zab, 6arb, 6ofz,
6xe. 6xhc, 6xbe, 7fc, 7gb, 7ij, 8hn,. 8pl, 8ve,
8adk, 8alf. 8awj, 8bbf, 8buh, 8bwy, 8dcy, 8xbe,
8xbp, 8xbq.

CANADIAN: 1bq, 1lef, 2bg, 2bn, 20g, 3bp,
3bq, 3ko, 3ly, 3aec, 4cr, dow, 9al

kdef, kdeh, nkf, nkcl (one).

The Crystodyne

Principle
(Continued from page 295)

TN

e e

tiometer until -the detector starts to os-
cillate. It is found that a strong increase
of the signal strength may be obtained
just below the oscillating point exactly
as in a regenerative circuit. Mr. Lossey
also constructed a small transmitter with
such crystal contacts and since he gave
the information regarding the circuit to
a few amateurs in Russia, they have been
communicating over short distances by
means of oscillating crystal transmitters,
The reception is made by means of oscil-
lating crystals connected as in Fig. 3.

The circuits shown herewith are very
simple ones which may, of course, be
improved upon by experimenters inter-
ested in this subject. and we shall wel-
come any report of results obtained by
our readers with oscillating crystals.

In closing. we wish to acknowledge
our indebtedness to our French contem-
poraries Radio Electricité and Radio Revue
for the information contained in this
article.

THE CANADIAN NATIONAL RAIL-
WAYS BROADCAST STATION

Sir Henry Thornton has announced a
unique radio policy for the Canadian Na-
tional Railways, of which he is president
The plan calls for the building of a chain
of some eight or 10 broadcast stations all
across Canada. and the furnishing of a re-
ceiving set considerably below the regular
retail price to every one of the 100,000
employees of the railroad.

A large financial appropriation has been
approved for this scheme, the principal ob-
ject of which is to enable Sir Henry and
other high executives to have direct heart to
heart talks with the entire personnel of the
system. Through no other medium than
radio can this be done effectively, and, it
is believed, it will create an esprit de corps
that will spell higher efficiency and result
in a vast increase of business efficiency.

President Tharnton also has decided to
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. Watch for
These
Departments
in the

TOURIST

THE OPEN ROAD

One of the most valuable departments in
this magazine is “THE OPEN ROAD.”
Each month, in this department. are shown
different important highwayvs and routes in
the United States in map form so that in a
short time anyone can become familiar with
the best highways in the country.

i The Greatest Sport in the World

This department is for the man who wants

to camp 1n the outdoors on his motor trip.
It shows the number and location of camp-
sites in every state in the Union.
PARKS
One of the most desirable features of
touring in America is the prevalence of

wonderful, scenic parks, especially the great
National Parks. There is a special depart-
ment for these places.

RADIO IN CAMP You don’t know what you are missing. The idea this summer
. ] } S .
This is an unusual department for the 1s to take that vacation of y.ours in your car. Don’t leave: 1t
man who is interested in Radio as a pleas. in the garage. Save hotel bills and all those heavy travelling
ant adjunct to the motor trip. t 1s com- 2 .
piled by a staff of the foremost Radio Ex- expenses by takmg your car with you.

perts in America. .
And don’t forget those happy week-ends in your own state—

ROADSIDE REPAIRS let the car take you.

Ever) ist will welcon i - s
glent ae o o G “fc:%m\?vhtglx:s.tggpiil;r MOTOR CAMPER & TOURIST, the Motor Tourist’s
Bt R o D B O AR W magazine, tells you where you can go, how to make the trip

at a minimum expense, what roads to travel and what to see

AROUND THE CAMP- on the trip.

FIRE

Get the new idea—see A merica in your car!
New and interesting things that come up
from day to day and are of value to the

motor traveller are in this department, Tt Motor Camper & Tourist is edited by H. Gernsback, editor
is a section of the book in which t} d . . . . .
al¥igh fecls & pessonal lmtenest. s T T of Radio News, Science & Invention, and Practical Electrics

NEW ACCESSORIES the New Magazine 25¢

A department for the Motor Car in which

every new and worthy accessory of value to
the Motor Camper and Tourist is detailed.

Then there are many feature articles writ-
ten by men who have travelled everywhere in
¢ America. They tell of their trips and experi- )

ences.and give many walasble it o Subscrirtions: $2.50 the year, Foreigh 50c extra.
S o st Rl e s
most in pleasure from the

MOTOR
GERMOTT PUBLISHING CO., Inc ( A_:M P E R 8
Ouwners
53 Park Place New York City
Licensed Publishers—Experimenter Publishing Co.: also O RI S
Publishers of RADIO NEWS, SCIENCE AND INVEN- l ’ |
TION and PRACTICAL ELECTRICS
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equip transcontinental trains with receiving .

sets to give news and entertainment to pas-
sengers. An experiment which is said to
have proved that such a service would be
justified was made last summer when the
Brooklyn Daily Eagle party traveled by
special train from Montreal to Vancouver.
A radio receiving set was placed in one of
the compartment—observation cars and gave
excellent results on the trip.

Station CHYC, Montreal, will, for the
present, be the broadcastmg headquaxters of
the railroad. Some other existing stations in
the Dominion may be used until the ratlway
has time to build its own station. The first
new station in the chain has been erected
at Ottawa, and is known as CKCH, This
station, which operates on 435 meters, will
be tied in with CHYC, on 341 meters, so
that programs from either Montreal or Ot-
tawa will be broadcast simultaneously from
both points.

It might be of interest to note that Sir
Henry Thornton entered the service of the
Pennsylvania Railroad in 1894, and was
division superintendent of various divisions
between 1901 and 1911. From 1911 to 1914
he was general superintendent of the Long
Island Railroad, becoming, in the latter year,
gencral manager of the Great Eastern Rail-
way in Eng]and. He accepted his present
post in October, 1922. In 1919 he was
awarded the American Distinguished Service
Medal, and made a Knight Commander of
the Order of the British Empire.

CROSSED COIL BEACON TO
GUIDE FERRY BOATS

The crossed coil radio beacon devel-
oped by the Bureau of Standards has
been suggested as a means of guiding
ferry boats across San Francisco Bay
in foggy weather, and the Bureau be-
lieves it will prove very useful for that
purpose. This type of heacon marks out
a line in the ether and a boat equipped
with an ordinary r ceiving set can tell
whether or not she is on that line.

The San Francisco ferry boats tra-
verse a distance of 3% miles and carry
a very large proportion of the city’s com-
muting population, as well as all through
passengers from the East and North. At
times the fog is so thick that one end of
the boat can scarcely be seen from the
other, and strong tidal currents are en-
countered.

The crossed coil beacon consists of
two coil antennae crossing each other
at an angle of 135 degrees. A coil an-
tenna gives its loudest signal in the plane
of the coil and its weakest signal in a
line perpendicular to that plane. On a
line bisecting the 135-degree angle, the
signals from the two coils would be of
equal intensity, while if the receiving set
is moved to either side the signal from
one coil becomes louder than the other.
The coils are connected alternately to
the sending set and one of the two signal
letters is sent over each coil. .The oper-
ation is automatic, the letters alternating
rapidly.

BROADCASTING THE MUSEUM

The Field Museum of Natural History,
Chicago, Ill.,, has been assigned its wave-
length and will start broadcasting the
results of the major expeditions of last
vear from the Daily News Radio Station,
WMAQ., While this means of attract-
ing public attention is not unusual today,
the idea of using the Museum as an en-
tertainer is, however, new, and opens the
inquiry as to the value of this form of
publicity in museum management.

Can a voice crying into the night be
of as great or a greater value in bringing
the general public to the Museum than
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T is when compared with others under exactly similar conditions
I that the Mozart-Grand shows up to such material advantage and
below is only another of the “appreciations” we" have continued

to receive right through these summer months without a break.

“Please ship me by express, C.O.D. six (more). . . .
I have a unit with six plugs for which there is six dif-
ferent makes of speakers, ranging from $10 to $55.
These speakers can be used one at a time on the same
concert. This way I tell the quality of speakers. There
is no doubt in my mind your speaker is the best . . .
(even) if the price were three times the amount it is.”

(Signed) P. C. BARTLETT, Anamosa, lowa.
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PRICES . . . F. O. B. Factory.

Reproducer complete with (gold plated) unit and polarity-indicating cord $12.00
Unit only with polarity-indicating cord, gold plated 5.00
Unit only with polarity-indicating cord, nickel plated

Shipping weight of reproducer, § lbs. (approx.).
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No extra Batteries required.
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Other
Features

of

SCIENCE
AND
INVENTION

The most fascinating magazine
you ever read.

The first reading page of SCIENCE
AND INVENTION contains, every
month, a special 150 line Editorial
by the Editor, Mr. H. Gernsback,
who is also Editor of Radio News,
Practical Electrics and Motor Camp-
er and Tourist. Mr. Gernshack is
constantly in touch with a tremen-
dous world of Scientific and Inven-
tive development and his editorials
are always new and interesting.

Special Features

The following ten pages of SCI-
ENCE & INVENTION are taken
up with the special big developments
of the month with many illustrations
oun every page, making all in all a
section that tells the complete story
in pictures,

Rotogravure Section

Next in line comes the wonder-
ful new Rotogravure section printed
in a soft brown ink with the new
printing process. Only the very
best articles are in the Roto Sec-
tion including the fascinating story
of the men of Mars, by Ray Cum-
mings.

Picture Pages '

After the Rotogravure section the
picture pages come. These picture
sections are the delight of every
reader without exception.

Radio Section

And lastly the Live Special Radio
Section that is kept so active and
interesting for all our readers, giv-
ing Diagram sketches, etc,, in pro-
fusion.

Ask your newsdealer to let you see
a copy of SCIENCE & INVEN-
TION. Buy a copy from him to-
day or write us, enclosing $2.50 and
we will have the postman deliver
it to you each month for twelve
months.

50

Radio Articles
Every Month

Besides the tremendous amount of fascinating, interesting data con-
tained in every issue of Science and Invention as detailed elsewhere on
this page, there is a real, live Non-Technical Radio Section especially
for our readers who have Radio Receiving or sending sets in their
home or shop.

The most modern, valuable radio news is culled from the world of
Radio. Everything that is of importance to the Radio Enthusiasts
who read Science and Invention is contained in its pages. And all
this valuable Radio Data is illustrated with pictures and diagrams
and sketches so that you can understand every word of it.

Science and Invention has reporters in every corner of the world who
are constantly seeking news of everything new and interesting for the
readers whether it be Scientific, Inventive or about Radio. Itis a
fascinating Magazine crammed full of interesting news.

Experimenter
Publishing Company, Inc.

Publishers of

Radio News, Science and Invention, Practical Electrics
and Motor Camper & Tourist

53 Park Place, New York City, N. Y.

“eience and
Invention

IN PICTURES

The Gold Covered Picture Magagine
of Scientific and Inventive Happenings

N ALL NEWSSTANDS 25c

SUBSCRIPTION PRICE $2.50 Per Year
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the newspaper, motion picture or free
Jectures? In many ways the answer is a
positive affirmative. A recent estimate
placed the number of receiving sets in
use in this country at over 300,000; and
since radio is at present a novelty, there
is a craze for listening to anything that
may be broadcast, for the mere sensation
of listening-in. No radio fan is bored,
and since the travel-talks given by Field
Museum field collectors are above the
average in radio programs, there is sure
to be an avid and extensive audience.
Certain it is these talks will have an even
chance with a broadcast after-dinner
speech or music by the Girls Scout Band.
Besides the larger and more interested
audience, radio has the advantage over
the newspaper in that it can overcome
geographical barriers and be heard by
people in small villages.

HOW THE “SOS” ORIGINATED

The origin of the distress call of ships at
sea, familiar to all operators and many fans,
has caused considerable curiosity, and in
order that a complete report could be made,
the Bureau of Navigation of the Department
of Commerce asked the International Bureau
of the Telegraph Union for a resumé of the
origin and history of “SOS.”

According to advices just received from
M. Etienne, Director, the first suggestion
of a distress call for ships was made by the
Italian delegates to the preliminary confer-
ence on wireless telegraphy at Berlin in 1903,
They urged the adoption of a universal signal
“SSSDDD,” to be sent by ships in distress,
explaining that all stations and ships should
be obliged to receive the following messages,
suspending other communications and pass-
ing immediately to reception. The other
delegates agreed to the need for such a signal
but left the final decision to a special con-
ference. )

Soon after this suggestion the Marconi
Company recognized the need for a distress
call, and on February 1, 1904, the famous
call “CQD” was instituted on all their ships
by a general order. This signal was a com-
bination of the general call “CQ” coupled
with the letter “D” to signify distress. It
was used only at the order of the captain of
a ship in distress or by a station retransmit-
ting the signal. All stations were to recog-
nize the urgency of the call and make every
effort to establish satisfactory communica-
tion without delay. The dismissal of opera-
tors was to follow the misuse of the call.
Several countries, including the United States,
adopted “CQD.” and used it until the Berlin
regulations were ratified.

At the Radio Telegraphic Conference in
Berlin in 1906 the German Government sub-
mitted the following suggestions relative to a
standard distress call: “Ships in distress will
make use of the following special danger
signal: ... --- ... (S0S).”

Previously German ships desiring to com-
municate with all vessels in their proximity.
without knowing their names or calls, would
send an inquiry signal “SOE.” Germany
planned to suggest this signal as the interna-
tional signal, but as the last letter. “E.”
represented by a single dot, was not believed
sufficiently characteristic, being easily sus-
ceptible to loss, especially during atmospheric
disturbances or in heavy traffic. or when
carelessly transmitted. The delegates in 1906
suggested the final letter as “S” thereby
having the honor to define what became the
universal signal, “. ., - - - " (“SOS").

Interpretations such as “Save our souls.”
“Save our ship” given the call. the Berne
Bureau points out, should be accepted with
reserve. The Ttalian proverb. “If it is not
true. it is well invented,” they suggest is
applicable to the literal translations offered.
In a similar manner, Berne reports, the
Marconi signal “CQD” has been interpreted
to mean “Come quick, danger.”

The distress signal “SOS” was adopted
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officially and put into effect by the Interna-
tional Radiotelegraphic Convention of Berlin
in July, 1908. It was a matter of keen
regret to the Marconi operators that their
old signal “CQD" was not adopted, and many
continued to send “CQD” as well as “SOS”
when accidents occurred. “CQD,” however,
was gradually forgotten. In 1912 the United
States adopted “SOS” when the international
agreement was accepted.

COMMUNITY ANTENNA PRAC-
TICAL SOON

The “coupling-tube unit,” by means of
which several receiving sets may use a
single antenna, has been made available to the
public. according to Naval radio experts.
This device was invented and perfected
i by Dr. A, H. Taylor and Mr. L. C
Young of the Naval Radio Laboratory at
Bellevue, Md.. and has been demonstrated on
board the U. S, Battleship Colorade. By
connecting a coupling-tube unit between each
receiving set and the single -antenna. sus-
pended from the masts, several incoming
messages on different wave-lengths were
received simultaneously, while three messages
on other wave-lengths were transmitted from
the vessel.

Patents on this new radio device, which
makes the operation of several sets inde-
pendent of each other, even when receiving
on a common aerial. are pending and con-
sequently the inventors do not care to reveal
the exact hook-up or details of the apparatus.
In general, it is said to include a coupling
resistance so high that the strength of the
incoming signals are reduced materially,
requiring at least a three- or four-tube set.
A radio frequency step in the form of a radio
frequency trap. which eliminates any regener-
ation is required and, of course. a receiving
set with a detector tube. Reception is im-
proved with two tubes of audio frequency
amolification.

The military value of the coupling unit to
the Navy is very high. since it enables a
vessel or station to carry on several times as
much husiness or traffic as has heretofore
heen possible without interference, and the
Navy holds the rights for military use. Tt
has become a part of battleshin standard
equipment. To the general public its chief
interest will be that it will permit the use of
a single aerial on large apartment houses or
hotels. where each tenant wants to operate
his own set independently of others. A lead-
in can be run into each apartment or suite.
the owner specifying that each temant must
use a counler unit and not connect his receiv-
ing set directlv with the plug in his suite.
Many unsightly aerials on housetons can
thus be eliminated. Big radio manufacturers
are said to have made overtu-es to Dr. Tav-
lor for permission to manufacture his units.
but to date the name of the manufacturer
has not heen announced.

NO MORE CHILD-EATING BEARS
IN BED-TIME STORIES

From the land where wild game is still
plentiful has come a request to WGY, the
Schenectady, N. Y., radio broadcast station.
that child-eating hears be deleted from bed-
time stories for the children. In a countrv
where hears are a frequent sight, such
stories, it is explained, put fear in the
hearts of children.

The letter came from a resident of Lee
Vallev, seven miles from New Ontario,
Canada. He is well over 70 vears of age
and has lived at Lee Valley for 30 vears.

“1 want to file a protest against the hed-
time stories for the children about bears
eating up little boys, or wanting to. Re-
member. that stuff goes to this new coun-
trv where there are bears. There are few
children going to school who haven’t seen
a bear. Boys eight or ten years old only

laugh at such stuff- here but the little tots
are made afraid.”
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The ““DE LUXE”
COAST TO COAST 5-TUBE

NEUTRODYNE

Using Standard, Genuine
Licensed Hazeltine Parts,
Synchronized and Matched.

EVER BEFORE in Radio has there been a
1 roposition like this, NOW bringing the
nest and most efficient of radic down to the

level of everybody’s purse. Here is luxurious

beauty that a millionaire would envy. Here is

the Design, the Synchronization and the Resulting

Power to gather in broadcasts from coast to coast.

No money has ever bought greater handsomeness.

Three to five times the price cannot NOW buy

better Results. You must and will be SATIS-
FIED, or your money is returned.

with Written
Vioney Back
® Guarantee

C.0.D. Ssend No Money

HE “DE LUXE is new among Neutrodyne sets.

Our engineers have taken tline to study and to compare

constructions and performance. They have discarded

weaknesges and adopted only the stronfest, most efficient

features. The new ““De Luxe” 13 now the superlative

realization of months of preparatlon. It achieves the out-

standing qmlity which the whole world of fans have waited

for. It has cveated enormous demand permitting sale at far

helow all customary fdeas of value. ‘We have low priced
it for the multitudes.

The parts are not only niatched in appearance to make
the finished Instrument of incomparable beauty, but they
are also matehed from the more vital standpoint of syn-
chronization. This is THE SECRET of "“De Luxe* SUPE-
RIORITY. The ‘“De Luxe” mechanical and technical
DESIGN stands head and shoulders above all others, The
SYNCHRONIZATION of this Design {3 now the ultimate
conception of neutredyne leadership.
Repeatedly the need for phones on the ‘‘De Luxe Neutro-
dyne’ has been proven superfluous. Innumerable customers

have bought no bhones. In our own laboratory tests most
of our lcgs of hroadeasts have been made entirely on the
loud speaker. And in the matter of delicate tuning.
equally extraordinary results are achleved. Many times we
have tested within 16 mile of \WEAF, one of the most
Powerful broadcasting stations in the world, and we have
tuned WEAF out, and Chicago in, Your “De Luxe” I3
ready for vou now—with written money-hack guarantee—to
fg:mt‘o YOU the same satisfaction, and the same fine

WHAT THIS SET CONSISTS OF—

1 Drilled Mahoganite anel.
polished mahogany effect,
engraved in gold.

Four - tnch ~ Mahoganite
Dials, gold engraved.
Gold Tlated Jacks.
Genulne Hazeltine Neu-
troformers momnted on the

2 Genuine  Killmk  Com-
letely  Shielded A&ﬂo
ransformers.

1 Baschoard.

20 Fcet Tinned Bus-bar,

1.00025 Freshman Griq

Condenser.

[ETCRNE )

famous Comsco - Bakelite 1 Tubular Glass Grid Leak.
End Condensers Positive- 1 Set  Engraved Dinding
}vl t}ne]o;lll.v i\l'eutrml.vne Paosts.

vit including them. 1.002 A

Hazeltlne Neutrndans. 12006 Micon Congenaer:

Heavy Bakelite Snckets.
3-Ohm Rheostat with gold

e

Tixact size special panel-
base, blue print and in-

m::‘teeld knob to match struetions,

1 50-ohn Rhenstat with gotd Al packed in attractive box,
plated knob to match Complete Building Kit.
panel. $34.49 C. 0. D.

OPERATING OUTFIT
Tested Tubes (Type
201-A) ... ....... $19.50

Variable ‘B’ Bat.

teries for Neutrodyne 6.50
60.Ampere Hour Stor-

age Battery, guar-

N oo
Y
o
<
25
=3
-
m
x
3
-
»
3
a
®

anteed 2 years..... 11,28 ?end

1 pr. 3000-chm Head or
Phones and Cord... 3.75 :.mars

{ Phone Plug. double. . I.E_Il] l::;':'s

{ Antenna Eguipment .. 050 Eveias
Complete Outfit, Where

Tests.

$43.40 C. O. D. It
(Parts Also Sold Separately) Maps.

If you order Building Kit and Operat- ete.

ing Outfit both together. we will in.
clude Fine Mahogany Finish CABI-
NET FREE.

THE RADIO SHACK
55 Vesey Street, Dept. RNS, New York
LARGEST RADIO DEALERS IN AMERICA
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columns.

issues, |
accredited advertising agency.

Follow these advertisements every month.

Classified advertising rate eighteen cents a word for each insertion.

Ta

PPORTUNITY AD-LETS

Reliable advertisers from all over the country offer their most attractive specials in these

Ten per cent discount for 6 issues, 20 per cent discount for 12
Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an
No advertisement for less than 10 words accepted.

Objectionable or misleading advertisements not accepted. Advertisements for the Nov. issue must not reach us later than Sept. 1st.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
EXPERIMENTER PUBLISHIN

Park Place, New York, N. Y.
acETavETaYETATETN i

Agents Wanted

For Sale

Personal (Continued)

Agents Wanted in every city and town to seil stand-
erd radio apparatus. Attractive discounts given. 1f inter-
ested write us at once stating age and radio experience.
wWilmington - Electrical Speclalty Co., Inc., 405 Delaware
Ave., Wilmington, Delaware.

General Agents—Service Men! Genuine Gold Letters
for store windows easily applied. 20 .Per cent cash com-
mission on all orders from local agents appointed by you
snywhere. 50 per cent discount on your own orders. Free
samples. Metallic Letter Co., 422 N, Clark St., Chicago.

Agents—Write for Free Samples. Sell Madison *‘Better-
Afade’’ Shirts for large Manufacturer direct to wearer. No
capital or experience requlred. Many earn $100 weekly and
bonus. Madison Mills, 564 Lroadway, New York.

Big Money and fast sales. Every owner buys gold
initinls for his auto, You charge $1.50: make $1.35. Ten
orders dafly easy. Write for particulars and free samples.
American Monogram Co., Dept. 133, East Orange, N. J.

Five tube Neutrodyne guaranteed perfect $38. Must sell.

Shaw, Murathon, Texas.

Omnigraph 2 Jr., Nineteen continental dials $13; Portable
2~ spark transmitting set $15. triple honeycomh mount-
ing. -three lavge colls, $10; Autograbhie. 3a Kodak $18.
Maloney, 322 Sixth Ave., Astoria, N. Y.

For Sale 200 Watts 1000 Volts D. C. Generator with 110
Volt A. C. Motor $80.00 complete, other high voltage Gen-
erutnrs“{n stock. Morton Electric Co., 4832 Rice St., Chi-
cago, N

Ty

Health

Free—Stop using tobacco. We will “give (ree informa-
tion how to conquer habit easily and permanently. Results
gua d. Anti-Tobacco League, Box M, Omaha, Neb.

We want Salesmen and Agents. either whole or side line,
to sell our low priced radio books to the trade.  Excelient
proposition for iive wires. The E. I. Company, Publishers,
233 Fulton St., New York City.

Big Money and Fast Sales. Every owner buys gold
fnitinis for his auto, You charge $1.50, make $1.44. 10
orders daily easy. Samples and information free. World
Monogram Co., Dept. 27, Newark, N. J.

Get into the tailoring game—one of the most protitable of
all lines in the selling field. Experlence isn't necessary,
and spare time will do. We teach you how to sell our line.
and supply you with everYthing necessary to go out and
make from $10 to $20 a day from the very first day. Our
selling outfit is the finest ever gotten together and shows
more than 100 large samples of finest quality Virgin Wool
suitings. Many of them our own exclusive patterns. Alsa
a big showing of high-class heavyweight overcoatings. You
do no delivering with our line. You just write Your orders.
We do the rest. Your profits run big and you get them cash
with order. If you want to_get into this most profitable
husiness, write us quick. Address Goodwear Chicago, Inc..
Dept. 170, Chicago.

Make $10.00 to $30.00 a day—New Radlo or I'honofraph
Device. Stops ali noise and scratching—Setls on sight or
money refunded. Mafl us $1.00 for two sets—sell for $1.00
a set. Extia discount on _repeat orders. Iliinois Mechanical
Laboratories, 2210-2214 Michigan Ave., Dept. 13, Chicago.

" im

Help Wanted

L Join our club- ke acquaintances everywhere.
Rig illustrated book with descriptions and photos. sent in
plain wrapper for ten cents. Jlonafide Co., Dept. 58.
Kansas City, Mo.

Exchange cheery letters with new friends. Write Betty
Lee, Inc., Box 820 City Hall Station, New York City.
Stamp apDreciated.

Radio

Boys! Don’t Overlook This. .The ‘‘Rasco’’ Baby Detector.
Greatest  detector ever brought out with molded hase.
Fully adjustable. See former advertisements in this pub-
leation, or our catalog. Detector with Galena Crystal, com-
plete 50c, the same detector with Radiocite Crystal, 75¢ pre-
paid. Send for yours today. Radio Specialty Company,
96-98 Park Place, New York City.

Attention!—30 Vacuum tube hook-ups. The greatest col-
lection of vacuum tube circuits ever brought under two
covers at such insignificant cost. These diagrams will be
found in the great ‘“Rasco’” catalog, which contains raw ma-
terials and parts in a greater profusion than any other
catalog. 15¢ in stamps, or coin, will bring the catalog (o
you. Radio Specialty Co., 96-98 P’ark Place, New York City.

We Want Salesmen and Agents, either whole or side line,
to sell our low priced radio books to the trade. IExcelient
proposition for live wires. The E. 1. Company, Publishers,
233 Fulton St., New York City.

Condensers. 11-23-43 Plate Never been used. $2.50—
$3.50—$5.00 values. Made by Drominent manufacturer and
guaranteed perfect or money refunded. Will sell for $1.25
—$1.75—%2.50. Oniy five of each. A. L. Parke. 56 Mont-
gomery St., Waterbury, Conn.

Earn $25 Weekly, spare time. writing for
magazines. Exberience unnecessary; details free.
Syndicate, 973, St. Louis, Mo,

8.
Press

All Men, Women, Boys, Girls, 17 to 63 willing to ac-
cent Government Positlons $117-$250 traveling or station-
ary; Write Mr. Ozment, 251, St. Louis, Mo., immediately.

New Radio apparatus at rcal saving.

. Send for list.
Nathan Thon, Austin, Minnesota.

Navy Transmitting Sets must sell cost $230. $25.00 Navy
tubes $2.75. DeForest 50 watters $11.50. cost $72.00. New
Storage Natteries, 6 volts cost $12., $4,00. Edison Ele-
ments .04 pair. 824 North Fifth, Philadelphia, Pa.

Detectives Needed Everywhere. Travel. Experience un-
necessary. Write George Waguer, former Government Detec-
tive, 1968 Broadway, N, Y.

Instruction

Learn Chemistry at Home—Dr. T. O’Conor Sloane, noted
d and scientific authority, will teach you. Our home

Get exelusive state rights seil new auto produet. Costs
50¢ including litersture, seiis $3.75. Samples to try_sales
possibilities which retail for $11.25 free to agents. Miek-
man Co., St. Paul, Minn.

Business Opportunities

Make $100 Weekly In Spare Time. Seil what the public
wants—long distance radio receiving sets. Two sales weekly
pays $100 profit. No big investment, no canvassing. SharDe
of Colorado made $855 in one month, Representatives wanted

at once. This plan is sweeping the country—write today
geflore your county is gone. Ozarka, 813 Washington Bivd.,
hicago.

Have new and valuable ideas in huilding Radio cabincts.
Want to meet party as partner or would consider situation as
superintendent with existing concern, Have over 50 years’
experience in manufacturing fine cabinet work and electrical
apbaratus. Address: Box 22, 326 9th Street, Bruoklyn. N. Y.

Advertise. hundred magazines, three fssues, 10c¢ word.
Tennell Company, Covington, Kentueky.

Chemistry

Learn Chemistry at Home—Dr. T. O°Conor Sloane, noted
educator and scientific authority, will teach you. Our home
study correspondence course fits you to take a position as
chemlst. See our_ad on page 405 of this issue. Chemical
Tnstitute of New York, 66 West Broadway, New York City.

For Advertisers

study correspondence, course tits you to take a position as
chemist. Sce our_ad on page 405 of this issue. Chemical
1nstitute of New York, 66 \Vest DIroadway, New York City.

Used Correspondenee Courses bought and sold. Bargain
catalogue 1,000 courses free. Students’ Exchange, Dent. 5,
47 West 42 St., New York.

Motorcycles, Bicycles

Don‘t Buy a Bicycle Motor Attachment until you get
(])!ll' catalog and prices. Shaw Mfg. Co.. Dept. 8, Galesburg,
hansus.

News Correspondents

Earn $25 Weekly Spare Time writing for newspapers,
nagazines. Experience unnccessary; detalls free. Press
Syndicate, 972 St. Louis, M

Patent Attorneys

Send drawing or model for examination and
report as to patentability. Advice and hooklet free. IHigh-
est rteferences. Best results. Promptness  assured.
Watson E. Coleman, Patent Lawyer. 644 G Street. Wash-
ington, D. C.

Patents.

Lacey Patent-Sense.

Patents—Send for form ‘‘Evidence of Conception’ to
he signed and witnessed. Torm. fee schedule, information
free.DLEncnster and Allwine, 269 Ouray Dldg., \Washing-
ton, D. C.

See page 400.

24 Words—355 Rural Weeklies $14.20. Admeyer. 4112-R

Martford, St. Louis.

For Inventors

Inventers' Edueator: 900 Mechanical Movements. 50
Perpetual Motions. How to nrocure and sell patents. Me-
chanical movements rreatly assist fuventors, suggest new
fdeas. Explains how to select an attorne¥ and avoid
Patent Sharks. Price $1.50. DPostage free. Albert E.
Dieterich, 600 Ouvay Buildiag, Washiugton, D. C.

] tors—Should write for our Free Guide Books and
"Record of Invention Blank‘* before disclosing inventions.
Send model or sketch of your invention for our Free Exami-
nation and Instructions. Radio. Electrical, Chemical, Me-
chanical and Trademark oxperts. Terms reasonable. Victor
I. Evans & Co., 922 Ninth, Washington, D. C

Personal

Lonely Hearts—Exchange letters, make interesting new
friends in our jolly cluh. Eva Moore, Box 908, Jacksonville,
Fia. Encloso stamp.

wWww americanradiohistorv com

fs your Neut Right? To revitalize unneutralizable Neu-
trodynes, we devised this Kladag Coast to Coast Circuit.
Uses same panel, etc.. as Neut. except three less parts.
Merely rewire. Success certain. Necessary stabiltzer. 22
feet gold sheathed wire. circuit and complete, simple instruc-
tions—$5.00 prepaid. Many have alrendy rebuilt their
Neuts—and written wonderful testimonials. Thousands will
do it. Be First—have the finest five tube set in your
neighborhood, revitalize others’ Neuts. Deseription, ete.—
10c. Radio Lists—2c. Stamps accepted. Kladag Labora-
tories, Kent, Ohio.

Black Fibre Panels. nicely finished, 2/16” thick. Cut to
order, any size. .0lc sq. in. Tmmediate shipment, prepaid.
(ieo. Mollahan, Chelmsford 8t., Lowell, Mass.

Magnavox M4, Latest nationally advertised battery-less
reproducers.  Magnetically  balanced. Sensitive, Im-
proved rubber cushioned diaphragin. List $23. Introduc-
tory $21. Magnavox R3 with electrical modulator: List $25.
Introductory $28. ‘The factory sealed carton is your guunr-
antee. Radio Central, Dept. R, Abilene. Kansas.

New B Battery. Low cost. lasts several times as long as
the best. Datteries ready to assemble, no recharging. $1.00
hrings  detailed instructions.  Seliger’s, 939 Frankford
Ave., Phila., Pa.

Radio Fans and B C L’s qualify for Ticense during spare
time one week. Qualifying records §1.50, Licensed stu-
dents free. Method $2.50. Dodzo Radio Shortkut. Dent.
N, Mamaroneck, New York.

Sales Manager Wanted

Wanted: Sales Manager by manufacturer of high grade
line of Radio DProdacts. One who is cxperienced and
familiar with national distribution. The American Spe-
cialty Company, Iridgeport. Conn.

Radio

The How and Why of Radio Apparatus, by H. W, Secor,
E. E. This newest book on radio matters fulfitls a distinet
gap in wireless literature in that, while the treatment is
made as understandabie and as frec from mathematics as
possible, it at the same time incorporates a wealth of tech-
nique and instruction for the Radio Amateur—the Radio
Operator—the Installation and Designing Expert-—as well as
teachers and students of the subject in general. A very
hroad fietd has bcen covercd by the author, at the same
time piving a great deal of information not found in other
text books. If vou are engaged in any bhranch of the Radio
or allied arts at all vou will sirely need this latest econ-
tribution to radio Mterature, which is destined to be found
on cvery radio man’s hook shelf bhefore long. A glance at
the follawing list of chabDters gives but a very seant idea
of the extensive and useful radio knowledge provided in its
text. The Induction Coil: The Alternatine Current Trans-
former: Radio Transmitting Condensers: The Spark Gabps:
Radio-Tranemitting  Inductances; Radlo Receiving Tuners:
Radio Amplifiers: Construction of a Direct Reading Wave-
meter and Decremeter: Antenna Construction; The Caleula-
tion and Measurement of Inductances; Appendix containing
very useful tables. covering all subiects treated in this very
unusual hook. This newest of Radin Works, cloth bound in
Vellum de Luxe, Gold Stamped and Hand Sewed, har 160
pages. Size of book, 6x9 inches. The How and Why of
Radio Apparatug. DPostpaid, $1.75. Experimenter Publish-
ing Co., Book Dept., 53 Park Place, New Yark City.
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20 Latest Circuits
in Blue in New 64 Page Book
These include the Super-Heterodyne, Neutro-
dyne, Grimes Inverted, Colpitts, Flewelling,

Reinartz, Push-Pull Amplifier, Diode Elect-
rad, Super-Regenerative and many others.

Standard Guide for Thousands
The Telmaco catalog has become the standard
guide for thousands of radio users in their
selection of quality radio. Besides blue prints.
it describes and illustrates the best products
of America's leading radio manufacturers.
Sent postpaid for 10c. Each circuit worth
double. Send for your copy today.

Dealers’ Catalog and Price
Dealers " List FREE to all bonafide
dealers making request on their business

stationery.
Radio Division
TELEPHONE MAINTENANCE CO.
t5| 20 So. Wells St. Dept. B Chicago, lll.

Radio (Continued)

How to Make Radio Frequency Amplifiers. This book is
for the more advanced amateur, showing the construction of
the Radio Frequency Amplifying Transformer and giving
complete constructional data, 1t shows the application of
Radio Frequency to amplifying units that the amateur may
already possess and gives 15 hook-ups showing Practically
every use Radio Frequency Ampiifying Trunsformers can be
put to. 32 Dages, 15 Hlustrations: bound in beautiful two-
color cover. ID'repaid 25¢. The E. 1. Company, 233 Fulton
8t., New York City.

Experimental Electricity Course_in 20 Lessons, By
S. Gornsback and H. W, Secor, E.E. A course of the
theory and practice of Electricity for the Experimenter.
Erery phase of experimental electricity is ireated compre-
hensively in blain English. New experiments are_described
and explatned and nearly every application of Eleetricity
in madern life is Kiven, 160 pages—100 lllustrations. Flex-
ible eloth cover, 75c. postpaid. StifT cloth cover, $1.25 post-
paid. Experimenter Iublishing Co., Book Dept., 53 Park
Place, New York City.

Simplify Your Set!

Increase Your Range—
Improve Your Control—
Hook Upa

EMCO

TRIPLE DUTY TUNER

Insist on Lemco Products. If your dealer hasn't them

we'll forward prepaid on B

receipt of purchase price,

No.100. Broadcast Tuner
list (less dials) . $7.50

With Bakelite dials (as
illustrated) ... $8.70

No. 340. Crystal Set (as
illustrated) ... $7.50

No. 275. Reflex Units §
(with 17-plate
condensers) ... $8.00

Hlustrated, descriptive

circulars sent on request. ]
Dealers and Jobbers

220 Eighth St. - San Francisco, Cal. tive Proposition.

LEE ELECTRIC & MFG. €0, Dralersgndobbes |

Salesmen Wanted

A Salesman wanted in every town or eity within 25 miles
of n broadcasting station to scll Radiogem, the complete
radio recelving set that retails for $2.50. With Radlogem
there is nothing else to buy—the outfit includes the Radio-
gem receiving apparatus, 1,000 ohm phone, and aerial outfit.
The cheapest radio outfit on the market—yet as praetical as
the most expensive. 13ig money to the right men. Send
$2.00 for samPle outfit. The Radiogem Corp., 686-R West
Broadway, New York City.

Scenery to Rent

Settings for Opera, Plays, Minstrels.

Piush Drops. Ad-
dress Amella Grain, Philadelphia.

Song Poems Wanted

Poems Wanted—Sell your song-verses for cash. Submit
g}ss. at once. or write New Era Music Co., 152 St. Louis,
0.

Stammering

St.Stu-t-t-tering and Stammering cured at home. In-
structive booklet free. Waltcr McDonneli, 121 Totomac
Bank RBldg.. Washington, D. C.

Stamps and Coins

California pold. Quarter size_27c: half-dollar size 53¢
Half-dime and Catanlog 10c. Norman Schultz, Celorado
Springs, Colo.

158 Genuine Foreign Stamps., Mexlco War lssues. Vene-
zucla, Salvador and India Service. Guatemala. China, ete..
only 5¢.  Finest approval shects 50 to 60%. Agents
wanted, Big 72-p, Lists Free. We buy stamps. Estab. 20
years, Hussman Stamp Co., Dept. 146, St. Louis, Mo.

Telegraphy

Telegraphy—Both Morse and Wireless taught thoroughly.
Bir salaries.  Wonderful  opportunities.  Ixnenses low:
chance to eavn part.  School established flity vears. Catalog
ree. Dodze’s Institute, Cour $t., Valparaise, Ind.

Wanted to Buy

Full Value Paid for 0ld Gold, Jewelry, Watches, Dia-
monds, crowns, bridges, dental gold, silver, platinum, gold
or silver ore; magneto points, old false teeth. Packages re-
turned if our offer is not satisfactory. United States Smelt-
ing Works (The Old Reliable) 120 So. State St.. Dept.
16, Chicago, I

AN
= ANONY

=

Kegistered U. S. Patent Utiice

AN IMPROVED AUDIO
Mica Insulated Core laminations eliminate how!-
ing and squealing so prevalent in ordinary trans-
formers, affording unusually long distance recep-
tion with pleasing clarity.
Write for free litcrature.
FORD MICA COMPANY, Inc.

33 East 8th Street New York
T T

You can be quickly cured, if yod

STAMMER

Send 10 cents for 288-page book on Stammering and
Stuttering, “‘Its Cause and Cure.”” 1t tells how I
cured mysell after stammerlnﬁ'zo yr3. B. N. Bogue,
6952 Eodue Bldd, §147 N, I, St., Jandlanapolis.

ONE THOUSAND
AGENTS WANTED

We want one thousand agents to sell subscrip-
tions to RADIO NEWS, SCIENCE AND IN-
VENTION, PRACTICAL ELECTRICS and
MOTOR CAMPER & TOURIST. We will
pay a generous commission for this work and
help you in every way. Our four publications
are leaders in their fields, ready sellers and
this is an offer well worth your while. A few
spare hours a day will bring you a handsome
return. Write regarding our proposition at
once and be the first one to get started in your
vicinity.

EXPERIMENTER PUBLISHING CO.

HERBERT H. FOSTER, Circulation Manager
53 Park Place, New York

WWW amereSilmBohictory com
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Learn
Electricity

Student indinz a Stator in
The Great School of

COYNE

Earn $200 to
$800 a month!

New Enlarged Course

1 train you on everything from door-bells to power-
Ellnta-—everythmg to make you a 850 to $200 8 week

XPERT, You get complete PRACTICAL trainiong in
Circuits, House Wiring, D. C., A.C., Armature and
Stator Winding, Drafting, Auto, Truek and Tractor
Electricity, Battery Building and Repairing, and
Radio, Everything to makeyoua thoroughtly trained,
BIG PAY, Electrical EXPERT.,

CHICAGO

The Electrical Center
of the World

The whole world of electrieity is open to the COYNE
trained Electricul Expert, Come toLhicago—the Elec-
trical Center of the World. 1 pay your fare. Get
your training at CO Y’ VE-—the oldest, largest and best
8chool of practieal electricity in the country~-endorscd
by Electrical Industry. I do not offer a number of
individual courses — I give you just_one compliele
course so thatyou will be an Electrical Expert capable
of commanding big pay. You can become an Expert
and get big money in ANY branchof electricity if you
coma to COYNE.

Learnin 12 Weeks!
NOT A CORRESPONDENCE SCHOOL

Nobooks or useless theory. I train you on the greatest
outtay of electricala) EaEratus of any institution inthe
country. I giveyou . complete io and Auto-
motive courses, 1 also give youFREE a Life Member-
ship which enables you to stay longer if you want or
to come back at any time and take u?‘any new work
which i9 constantly beinginstaliedto keep my school
the most modern at alt times.

You Don't Need Education

COYNE gives you educa-
or Experience tion ‘nng experience by
actual wori—that's why you don’t need education or
experience tostartwith.

Earnn While You Learn!

I help students to secure jobs to earn a good part of
their living expenses while studying.

Send Coupon Now

Don’tdelay a minute—send that couponright now for
ng' big free catalog and full particulara of special
offer. ACT NOW!

Free R. R, Fare to Chicago
Come to Chicago— the country’s greatest summer
rontet ey and barvady for BIG MONEY in12 weeks!

*

1300-1310 W. Harrison St., Dept.6-594Chicago
G I N N N R P T N T BN G S
I Coyne Electrical School, Dept, 6-594 ]|
I 1300-1310 W. Harrison St., Chicago
Mr.

H. C. LEWIS, Pres. Dear Sir:—Please send me
free your big new catalog and full particulars on free

railroad fare ofler and Lwo free courses,

I Name..

l Addr
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Radio News for September, 1924

What “ACME” means :
by a guarantee

THERE are no ACME seconds. All ACME

transformers are rigidly inspected. Take
the coils or audio frequency transformers,
for instance, thousands of turns of small
wire — one short circuited turn, and out
they go.

Take the radio frequency transformers,
each one of them tested in a radio frequency
amplifier and if they don’t give a standard
amount of amplification at three different
wave lengths (250-360-550 meters) out they
go.
You may say, “Why the rigid inspection?
The user can’t make these tests,” and we’ll
say “Insurance.” Insurance on the product

ACME APPARATUS COMPANY
Transformer and Radio Engineers and Manufacturers

Cambridge, Mass.

ACME

~ for amplificafion

ST
RHEDS AT ah
CEWTIO 5
GTERTIOAE

ACME has
grown by making a superior product and
making good should a defect in material or
workmanship develop. Frankly, we cannot
afford to put out a single inferior article.

and insurance on the future.

Acme Engineering Service

If you think you are not getting the proper
results with Acme Apparatus, write to the
Acme Engineering Service, Cambridge,
Mass. Send 10 cents for 36-page book —
“Amplification without Distortion,” which
contains many diagrams and valuable hints
on how to build a set and how to get the
most out of it.

b badadd L L DL L L L L L DL LD L LI "

ACME APPARATUS COMPANY,

Dept. 68, Cambridge, Mass.

I enclose 10 cents (U. S. stamps or coin) for copy of
new edition of “Amplification without Distortion,” contain-

ing many wiring diagrams and valuable hints on how to
build a set and how to get the most out of it.

Name

Street

g City State

h----------------------------------‘

THE PERIODICAL PRESS, NEW YORK
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Noisel 1 &l

current control for ALL tubes.
Is standard equipment on
many sets, including Amrad
Console models.

Price - - SL18§

Range—¥% to 10 Megohms.
A grid condenser of 000025
mf, lied extra. Endorsed
by Cockaday, Amrad, Flew-
eﬂing. Crosley, etc.

Price - - $1.8§
Condenser - 35

An adjustable resistor fer
radio circuits, Made in three
ranges.
10,000 to 100,000 chms
25,000 to 250,000 chms
52,000 to 500,000 chms

Price,
any range, $2.00

A stepless, non-inductive po-
tentiometer for all radio cir-
cuits. Complete range in half
turn of knob. Made in 200 and
400 chms,

Price,
200-0chm - $2.00

400-ohm - 3.00

For A and B battery circuits.
Only ONE hole required in
anel to mount the switch,
ickel-plated and totally en-
closed.

Price - - - 60c

287 Greenfield 'B
Avenue

N

Micrometer Control With One Knob
Noiseless —Stepless—Selective

Many new radio circuits have been introduced and
numerous modifications of the old ones have been
developed, but the need of micrometer control of
current and voltage in radio circuits remains un-
changed.

The Allen-Bradley line of radio products now in-
cludes five super-devices for radio control. The
Bradleystat for filament control and the Bradley-
leak for grid leak control are known the world
over for unrivalled control and marvelous range.
The well-known Bradleyometer also marks a dis-
tinct advance in potentiometer construction.

Now comes the Bradleyohm in three ranges to
meet the demand for an adjustable resistor for
resistance coupling and other applications. The
demand for the Bradleyohm has grown to enormous
proportions. The Bradleyswitch, also, is a marvel
of compactness and convenience.

Your radio set will be tremendously improved if
you standardize on Allen-Bradley products. Ask
your dealer about them cr write us for descrip-
tive circulars.

B

)
0

ﬁ:; 'i'_ :j _ta
y

ALLEN-BRADLEY CO.
287 Greenfield Ave., Milwaukee, Wis.
We surely want to know more about the Allen.

Bradley line of radio products. Please send us
your latest bulletins about them,

Milwaukee

Wisconsin

Manufacturers of graphite disc rheostats and electric

controlling apparatus for more than 20 years

WWW americanradiohistorv com
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Radiotrons WD-11 47/ WD-12

It isn’t a genuine WD-11
unless it’s a Radiotron.

It isn’t a genuine WD-12
unless it’s a Radiotron.

Itisn’t a genuine UV-199
unless it’s a Radiotron.

It isn’t a genuine UV-200
unless it’s a Radiotron.

Itisn’tagenuineUV.201.a
unless it’s a Radiotron.

You Can Change Your
Set to Dry Battery
Operation.

If yourradio setisequipped
with navy type tube sock-
ets, you can change to dry
‘Dattery operation, by in-
serting WD-12 Radiotrons.
Ask your dealer for infor-
mation as to how this can
be done.

This symbol
of quality is
your protec

CMade Hisrory/

These are dry cell tubes—the
tubes that made possible the
swift progress of radio in the
home everywhere. They meant
clear tone—undistorted detec-
tion—radio and audio amplifi-
cation—and volume reproduc-
tion — all with dry batteries.
They meant radio in the city—
on the farm —off in camp—
everywhere!

And to-day, there are millions

of these popular Radiotrons in
use. Today everybody knows
them familiarly as “WD-11’s”

and “WD-12’s.” But they are
not genuine unless they are
RADIOTRONS.

Always be sure to look for
that mark on the base, and
for the RCA mark on the
glass. It's important, whether
you are buying a new set with
the Radiotrons in it, or buying
new Radiotrons to replace old
ones. Always look for the
Radiotron mark and the RCA
mark. Then you have the gen-
uine — sure to live longest —
serve best.

Radio Corporation of America
Sales Offices: Dept. 29

233 Broadway, New York

10 So. LaSalle St., Chicago, Ill.

433 L,allf nia 8t., San Francisco. Cal.

OFF,

4

> Radiotron

REG. U.S. PAT.
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