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This year, for the first time iu history, it
is possible for millions of United States citi-
zens to hear every word of our statesmen in
their ovatorical battles for the honor of the
presidential nominations and elections,

Radic has created a sitwation that the {oun-
ders of the Nation would consider ideal. Tt
has destroyed the sinister isolation that in
decades past has caused strife, misunderstand-
ing and even civil way,

Today these entire United States are listen-
ing in on the political campaign. Sectional
lines are swept away. A united nation will
hear, will ponder, will judge, will vote, {rom
a knowledge of reatl issues and vital questions,

Radio, the Wonder-Worker, has brought the
forty- e1ght States into a radins no larger than
a Colonial town-ball. A new political era
dawns, thanks to its magic,

HOME OFFICE:
182 SECOND ST,
SAN FRANCISCO

the broadcasting

Campaign

The vacuum tuhe has made possihle this
PRICES ON broad and far reaching application of radio

CUNNINGHAM telechony and plays the most important part

RADIO TUBES in_the operation of your receiving set.

L It is now your privilege to enjoy this won-
Now in Dffect derful opportunity of Radio broadcasting. Spec-

C-201 A—5 Volts 1-4 Am- iy Cunningham Radio Tubes for clear re-
pere filament $5. ception.

(-280—3 Volts . . PATENT NOTICES, Cunningham tubes
Dry Battery Del. and are covered by patents dated 2-18-08, 2.18.12,
Amp. 3. i2-30-13, 10-23.17, 10-23-17 and others 1s.~,ue(1

C-300—5 Volts Gas Content and pending, ILicensed for amateur, experi-
Tretector 5.00 mental and entertainment use in radio, com-

C-11—L.1 Volts .25 amp, munication. Any other use will be an infringe-
Dy  Batlery Del. and ment,

Amp.  Speeial Base .... 5.00 Cunningham 40 page Data Book fully ex-

C-12—S8imilar to C-11 with plaining care and operation of Radio Tuhes
standard base 5.0 now available by sending 10c. in stamps to

- 1 San Fraucisco office

74
ercad_ {_’_/_?‘-',!:crd Branckh, Chicago
--.__ Branck, New York

o
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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- 3 — =
tion. Longer cord (full 5 ft.) D=

r KQ\\\\?\\)
\*\N\ )

Companies of more limited pro-

such quality phones at anywhere
near this price.

Asthe LARGEST
EXCLUSIVE MFGRS. of head-
sets in THE COUNTRY, we are
able to produce the TOWER'S

% WORLD’S
GREATEST

SCIENTIFIC Headset at the low :—%

price of $2.95, g

HEADSET ' —5
VALUE

-
A
l!ll{fﬂ

HHJH!I

Produc’[lo Now Over -

looo,0ooAYear , |

Every set tested and approved by licensed radio operators.
Every set covered with money-back guarantee.

duction could not afford to sell : NS

Qur*200,060.00 COMPANY
STANDS SQUARELY BACK OF EVERY HEADSET

Order at once by post card and we will ship immediately by Parcel Fost C. 0. D.

THE TOWER. MFG. C
08 %" Br@@kime Ave., Bosion,Mass."
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AEG. W, 3. PAT.OFF.

X FHEN the archer misses
V'V the center of the target

" heseeks for the cause of his

" failure within himself.” !

LS iR Conticts The Grebe Tangent Wheel Vernier

— e R PR

: ~ Theman who ownsaGrebe To HAVE once experienced the ease with :
# '};ec;ivgrsehi;;lnmli\s;es,for 4 which vou can tune in stations on a 0
AT t i . . - ey
g e R e e Grebe Receiver, is to know the value of the
| enables hini to acquire ex= o E J :
i’ : treme accuracy in tuming. ~+ Tangent Wheel Vernier.
The keenest appreciation comes, however,

! el TE{L : S i 3
| &;[ O A 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 détails of Grebe crafts-
manship are fully covered by patents granted

g i and pending. These details are sought by
the man who looks inside of the cabinet.
%q.' = _ Let us tell you morve
: about Grebe Receivers
i Greb_e chem:_rative .

| B A.H.GREBE & CO,INC. )
i : Oct. 6, 1914. ; ) Van Wyck Blvd. - Richmond Hill, N.Y. E
! Western Branch: 451 E. 3rd St., Los Angeles, Cal. 1
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_ SUREAL

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

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

a task. . :

This service will appear regularly
As a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- RADIO NEWS.

ing your time and money. 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
ufacturefs) on the coupon below and his name, address and the pI'OdUCt n
mail it to us. Y thespecial section of the coupon below.

TEAR ALONG THIS LINE e

|
{ 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.
i
|
If Catalogue
NAME ADDRESS List here specific article on ?ifne Cicsm:f;itte—
(Street — City — State) which you wish literature. ed. check in

this column

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

If you are dealer Addres% """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

check here.
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BUILD YOUR SET BETTER-«AT LOWER COS’E

OUR SPECIAL VARIOMETER
E4iB  Variometer. .
J5ach $2.

Parfect o design
and construction. Ac-
corate  wood  forms
thoroughly  seasoned.
Correct inductive ra-
tios. Solid  baked
Plenty of large sized wire insures
highest efficiency, A strong high grade in-
strument that will zive you lasiine service,
9/16 inch shait. Ranze 180 to 630 meters.

DUR SPECIAL VARIOCOUPLER
R E418 Variocounler,

The most eficient tvpe
a OF coupler, insures Dhei-
ter tuning and louder
sigoals.  Primary and
secondnry  wound oOn
= uateral uncolored genu-
ine hakeliie tubes Prlmary tapped for
fine rtuning. Can be vanel or table mounted.
§/16 ineh shaft. Ranze 180 1o 50 meiers.

SUPER MOULDED VARIOMETER
E412
Pollshed
moulded  rotor !
stator forms. Maxi-
mum inductance with
greatest efficiency and
minimum distributed
eapacity. Ahighgrade
jnstrument that will
get the best results.
Wave length 180 to 600 meters.
SUPERIOR 180° VARIOCOUPLER
E32l L 31,
A \\onderful
Produces excellent re-
sults, Green silk wind-
ings on_ black fibre
tubes, Rigid mounting
supvort for table_ or
panel mounting. Pri-
maty tapped for fine
tuning. i inch shaft. Range 200 to 600 M.
€522 "ﬂunmctﬂl—s:m‘, style. Each Si.10

UPERIOR VARIOCOUPLER
£523 Each
A bandsome 1nstru-
ment of superior deglgn
and construetlon., Sta-
tor tube and rator ball
of moulded red brown
bakalite. Large sizo
green sillk windings in-
eure highest effieiency.
Table or panel mount-
ing. 14 inch shaft. Sunerior resulh in cire
cuits for 180 to 650 meters. Tapped pri-
wary for finest tuning. Noiseless contacts.
E528  Special sinule cirenit trype....$3.75

SUPERIOR VARIOMETER
E5

Forms moulded of red
brown hakelite. A neat
handsome instrument.
Green silik windings cal-
culated for highest efi-
ciency. ¥ inch  shalt,
Noiscless mgtml connge-
tions. Table or panel

mountlng. Produces suverior vesults in any
type circuit 180 to 650 meters.

EXCEL MOULOED VARIOMETER
E524 Tach.....$3.95

A wonderful value
at our price. Pron-
crly  designed and
canstructed. Dolished
black bakelite rolor
and stator forns.
Larze size green silk
wire insures srentest
efficiency. 24 ineh -
shaft. Noiseless pirtail connection. Table
or panel wounting. Split stator winding
with binding nest connections.

SPIDER WEB COIL FOR REINARTZ
CIRCUIT

very unusual bargain,

Made of green silk

covered wire, splder-

web wound to produee

ercatest efMciency and

lowest losses. 21 taps

so arranged that

crossing 18 avoided.

Two_ fAbre strips and

wooden Tod “furnished

perovit various styles

of mounting. With this coil a high grade set
canbe huilt at a low cost. Dircetions ineluded.

ULTRA AUDION COIL

E297 85¢
Spider web wound of green silik covered

wire. Tour taps, Produces  wonderful
results, Tibre strips and wooden rod
Tor_mounting and directions included.

SPIDER WEB COILS
E200— ‘7; Lurn 39¢ E292—50 turn 47¢
E281— 35 turn 42¢ E203~~75 turn 54¢
£204—100 turn. Lach 68e
A new popular type of inductance of highest
efficiency, Lowest distributed capacity and
lowest high frequency resistance. IFirm green
silk windings with fidre mounting strins.

COCKADAY COILS
E298 Ter Set...$1.95
Complete get coils for
Coelkaday cirenit. Prop-
erly caiculated and made
to gire best results con
thisg new wondcr cireuit.

YOU SAVE MONEY WHEN YQU BUY FROM US
We Pay Transportation Charges in U.S. East of the Rockies

THE PRIGES QUOTED
FAS

DELIVER THE GOODS TO YOUR DOOR

T SERVICE—TRY US AND BE CONVINGED

THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you.
If you are not satisfied with your purchase return the ggods

suit you in every respect.

They must

at orce and we will refund the price you paid,

PANEL MOUNTING VARIABLE CONDENSERS

These are especizlly high grade con-
densers and we guaranige them to Le me-

chanically aud electrically perfect.

Fine

polished end plates of heavy bakelite.

Shafts 4 inch diameter.

Sturdy, heavy

aluminum atloy plates perfectly spaced to

insure swooth,

) even,
Our low prices save you money.

reliable caparity.
These

condensers are of the very best make and
are not to be compared with many infe-

rior, ehcap condensers offered.

Weo guar-

antee (hew to please you or your money

bacl.

The vernier siyle has one sepa-

rately controlled plate which permits of

the finest tuning.

Quality considered,

these values are unapproached by others.
STYLE

00025 med,”
0005 mfd.

E8I2—i3 plate .001  mid.

VERNIER STYLE
fncluding Dial” and Knob
e
plate L0005 mfd
E826—45 platc 001) med.

STANDARD NEUTRODYNE PARTS
EB5! Licensed Neutroformer_ (combined
transformer and condenser). Each..$4.78
E852 Licensed Neutradyne Kit,...$04.95

Includes 3 WorkRite Neutroformers, 2
TWorkTRtite Neutrodons, panel layout, paper
template and book of instructions.

E853 TLicensed Neutreden. ILach...,.43c

A vevy aceurate and easily adjusted con=
denser lor neutralizing tube.

SOLID BARE COPPER WIRE
Solid baro copper wivo feor aerials, leads
or wiring instrmments,

Solid Bave Conper Wire, 8ize 14.
E240 100 ft. coil
E242 500 it coil Lllllse 25

Solid Bare Copper Wire, Siz
E244 100’ coil 67c  E245 5007 cml 53 05

STRANDED ANTENNA WIRE
Cahled of fine copper strands, Very flex-
fble. High tensile strength. Best for acrials.
E248 100" coil 58¢ E249 500”7 coii $2.75

ANTENNA INSULATORS
E260 Size 1x%%i. Cowpo-
gition, metal cyelets, Twa

@,@;@ for J17e
E263 I(lbbed Torcelain in-

sulator, 232 in. long. I:a Gc

E260 Dozen z

Ribbed _ norcelain
longz.  Each

LEAD-IN INSULATORS

E270 For 4 inch
walls or less....d42¢
E271 TFor 9 inch
walls or less....69¢
The only practical
lead-in insulator for aerigl wires, Small,
neat, effective, durable, Fits % inch
Tole. Securely Tacked by two adjustable nuts.

OUTDOOR LIGHTNING ARRESTER

E980 Price

Proteet your instruients
with this lightning _ar-
rester. Weatherproof Ba-
lielito ease, Air gap tyhe.
Permanent. Durable. Un-
derwriters approved.

E263 "fnsulator —

inches

.\jj/

JEWELL LIGHTNING ARRESTER

Eﬂd( ]bl tecto

A dependable protector,

\\-nspcm guard. Small and
compact. Veatherproof por-
celain case, Basily fastened
and eonneeted, Underwriters
approved.  Lists for $1.10.

ANTENNA LEAD- IN
E259 Each 25
Solves a hard problem.
With it wyon can bring in
the antemna wire withont
drlMing_a hole for an insu-
lator, Place on_window sill
and window can be closed down_tight
and locked as before. Takes bul &
minute to install. Perfectly insu-
Jated. Can be bent into any shape.
Made of copper strip properly in-
sulated.  Neat and durable.
PORCELAIN BASE SWITCHES
white porce~
lain bases. Copper
contacts and
blades. Can be
used as antenna
switches.
E383 Single Pole Single Throw, Ea..20¢
E383 Sinzle Polo Double Thinw. Ea..32c
E384 Double Palc Double Throw. Ba..50¢

LIGHT SOCKET ANTENNA
E251 d

Serews Into any light socket_ Tteplaces
the regular out door anterna. Very satis-
factory for nearby stations and under favor-
ablo conditions will bring in distant sta-
tions. Tasy {o install. No danger. Gives
clear reception with 1ttle statie interfer-
ence. Ideal for peoplo in apartment build-
ings.

Tine

One of the best mwade con-
densers, Rlgid, accurately
spaced alumlnum  plates,
Formica ends. Tugraved
scale. _Clear transpavent
caso, Enob and pointer.
EBOG 4% plate .001

Mr ..........‘..SZBU
EB08 21 plato 000_} MId.

MIGNON VERNIER VARIABLE
GONDENSERS
E827 0002 M.J. Tach.,
E828 0005 M.F. TIach.
E829 001 M Tach . 2,
Highest grade instruments. Accurate
rating, Extremely low dielectric logses. In-
dependent friction vernier contro! insures
perfect posltive adjustment. 24 inch ghaft.
No dial included.

TINNED COPPER “BUS BAR" WIRE

Size 14 tinned copper wire Ior swiring
sets,  Best size for neat job and easy
soldering.
EQ57 Tiound. Ten feet for,....uu.....

12¢
E958 Squave. Ten feet for.

EETPRINN E1

SPAGHETTI
For covering connecting wires in sets,

For sizg 12 and 14 wires.
E955 TPinest quality hbralded and satur-
ated with best baked lustrous transparent
msulaung varnish, 3 feet for,. 190
E956 Besi qunlltv braid and eovered iwith
black insulating compound. 3 feet for..Q0¢

MAGNET WIRE

Insulated copper wire. Best quality even
drawn wire, one piece to a spool. Priccs
quoled are for 8 oz. spools unless other-
wise stated, Note, our prices ave prepaid.
Double Cotton| Enameled | Single Green

Covered Insulation Silk-Covered
Number E9%0| Number E992] Number E99t

(-wge Price|Gauge Price/Gaugs
15 39¢|2

1N |536'

RADIO SOLDER SET

E5338 Com-

plete .. .83¢

Handy for

soldering radio

connections or for

general small re-

pair jobs.  Con~

sists of soldering

copper with handle, sal ammoniae, solder-
ing salts, solder and sund paper.

RADIO SOLDERING IRON

E540 $1.35

Sﬂldf’led connectiona in radio sets pre-
duee betier results. This guavanteed iron is
cxactly 1ight for radio work. A neat solid
conncetion quickly and casily made. Ovper-
ates ot any lighting current 100 to 120
volts. 6 ft. cord with attaching plug. Length
lI% inches, Heats quickly, will not over-
heat,

Heavier irons for general reprir work.
Waonderful values at our prices.
ES4l  Mediem slze ...........
E542 Large size

TINOL E969 Per tube 19¢
A g{)mbmed Is]ﬂ[d;r
e ux in_ handy
i { fuu:n Put a little on
ém& the connection, heat
with a match, forch
or soldor iron and you Lave a neat elee-
trically and mechanically perfect jolnt.

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

E549 3 to 1 ratio..$2.25
E550 5 to 1 ratio.. 2.45

In quality of tone and
volume of souwud, the
things a transformor
built for we guarantee it
to equal or surpass any
other transformer. Neat
in appearance,  Carefully made. Tully
mounted with plainly marked hinding post
conneetions, Wondexrfyl results on one, two
or three steps without distortion or howle
ing. A quality itemi in every respect.

coe o ety 1P 1N eFery Yespect.
OTHER STANDARD BRANDS AUDIO
FREQUENCY TRANSFORMERS
Fresh, clean Steek in Orlglnal Gnntamers
E232 ORDARSON Ratio 3% to 1,§3.3
THORDARSON Ratio 6 wl..
Acme.  Bach....
Coto. Taeh.
Federal No. 236, Eacl
Federal No. 65. Tach
Radie Corp.  Eaeh. . )
All Amerlean 10 to 1 ( 8.80
All American 3 to 1 Shielded 3.8¢
Alb American 2 to 1 Shielded 3.50
All Anterican Push Pull 1
Evla 3% to 1
Frla 6 to 1.

TRICGIL RAD!O FREQUENGY AMPLI-

FLYING TRANSFORMER
E560 I'or 2014 or 301A

Thig transformer will produce

wanderful results in any type

3 of regular or reflex radie fre-

queney circuit. Perfect for one, two or

three stages. Commpact, convenient form,

easily mounted. Range 175 to 600 meters,

ODTHER STANDARD BRANDS RADIO
FREQUENGCY TRANSFORMERS
Qur speeial—as good as any of

N gl
o

GEGESS

Aeme.  Third _stage. Taeh.
Radio Corp. Tach.......
ANl American.  Tach......
Srla.  Deflex No. 1. Dach...4.
Erla.  Reflex No. 2. Tach...4.35

SUPERIOR RADIO JACKS
Finest grade jacks. @
Improved desixn
Best
Phosphor
springa. Silver con- @
tact points. Nickel
panels % to 3 in.
E390 Open cireuit,
Closed circuit.
Two eireuit,

coen
wWino
st

finish, Mount <

Eaeh.....evev...360
Bach 4

Each ..54

Single circuit Alament control..52¢

Two eireuit tilament eontrol....68¢

STANDARD JACKS AND PLUG
£387 Oren clrcuit jack.
E388 Two cireuit jack, 35¢
E336 Pluz takes two sels of phones.35¢
Well made, durable, smooth working
nickel finished frame. Well insulated.

SUPERICR RAQIO PLUGS
—e E39

E367 Two-way —

takes two_ pair any
Eists for $1.00. Eaeh..590
Hirbest grade plngs, Fit any standard
jacks. Toiished vound barrels.

DUBILIER MICADON TYPE 601

E502 .onpl ...28 507 .0025...32¢
E503 .00023. L0083 .. %0c
E504 0005 .. ...4Ut
E505 .0n1 .. +.48c
E506 .00z .. .32 E5Il .006 ...60¢

SUPERIOR VARIABLE
GRID RESISTANCE
E167
E168
denser
Lliminates hissing,
ifies u%lgnﬂ]s a fCarmclty
swoolhly varied from 0 i,
half turn of knob. Easl!yo n?oulgfgghgsagg

-
GRID LEAKS
El77 Treshman back
of papel strle...59¢
EI78 Treshman back
of pamel style with
.OUO?SCondcnser 78e
Ef?] TFreshman haso
mountlug type with .00025 Condenger.790
EI72 Durham Vartable Grid Leak with
Muuntlnﬂ

style cords,

LONG NDSE PLIERS
E970 Price...95¢
The handiest
plicrs for radic
work. AMade of
fine hardened steel
Length, 5 in.

BEZELS

E399 Diameter 34 inel.
E400 Diameter 114 inch.
Pollshed niekel finish.
Tit any thickness panel,

Bach,......15¢
Tach. ..., 15
Tinest quality.

: THE BARAWIK €O.

Chicago’s Original Radio Snpply
House. Beware of Imitators

102 South Canal St., Chicago, Il
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VACUUM TUZBES
Standard Brands—~Cunningham.
% Radiotron. Every onc guayanteed
new and perfect. ‘We will shm
j brand in smch unless you speci-
{ iy otherw
EI05 DGLECtUl Uva00 C300
Each
EIl2 Awmplifier, UV2014a
£301A. Each
E|I8 5-Watt Transmitter
EL07 \\-’Dll Cll. Luch..
E101 Lach. .
EI02 V190 C"DU Bach,
EI04 TUV193 Adapter fits 199 tube to
standard socket
E!08 WD11 Socket.
EIG9 WDI1L Adapter.

$4.45

5
7.70
4.45
4.9

Ea ch

BAKELITE TUBE SOCKET

E140 Standard base.39¢
El14] UV199 basc....39¢

Moulded of genuine red
brown balkelite. Binding §
post  connections. For
table or panel mounting.
Neat and styong.

199 SOCKET
El145 Thach
Moulded of hizh insulating
wmaterial,  Sponge rubber base
preveuts  ringing in  tube.
Plainly marked binding nost
eonnections, Neat and compact.

STANDARD TUBE SOCKET
EI50 Iach .... 76¢
Baizellto base. hed
nickeled tube. Highest
quallty soclkel on the mar-
Ieet. Best insulatien. Posi-
tive eontaet. Marked ter-
minals, Tor base or panol
mounting.

FILAMENT CONTROL RHEOSTATS
El132 ohm,
E129 20 ohm.
El31 30 nhu.
EI35 6 ohm,
Best  grade.
real servlce, Durable and
lasiing.  High heal resist-
- ing base, dlam. 235 in,
Tapered polished black kneb 1347 diam.
Potentiometers. Match above rheostats.
Same bigh grade construetion.
E{5{ 200 ohm. Tach......
Ei52 400 ohin. Taelr..

OTHER STANDARD
RHEQSTATS and POTEN
Filkostat.
Bradleystat. .
Bradleyometer 200 ohm. Bach
Bradlevometer 400 ohm. Each
Howard ¢ chm Plain Rheo. Ea.
Howard 6 ohm Ver. Rheo. Ta.
Hoeward 23 ohm Plain Rheo. Ea.
Howard 23 chm Ver. Rheo. Da.
Howard 40 ohm Plain Rhco, Ea.
Howard 40 ohm Ver, Rtheo, Ea.
Howard 200 chm Potenttume-
Taett
Howard
Tach
Klosner & otin Vernier
Kiosner 50 ohm Vernicr.
Amperite with mounting

SUPER-HETERODYNE
PARTS

R. F. TRANSFORMER

Specfally designed_ for use in
heteraodyne civeuit. Very efficient,
nietely enclosed in  beautiful  moulded
brown hakelite case, with metal braekets

for mounting. 3 required in super heter-

adyne sets.
FILTER COIL

E780 Tach

Similar iuv appearance and censtrnetion
to No. T80 transformer and designed espe-
cially for use with it. One required in
suner heteredyne set.
E781 Each

OSCILLATOR COIL

Afade of genuine monlded hrown baXkelite
throughout. Woaund with green silk wire.
Designed especially to work wilth No. 780
transformer and 78] filter coil. One re-
quired,

E782 Tach 3
I MFD. BY-PASS CONDENSER

Two required in super heterodsnc sel
May also be used as by-pass eondensers
In other tvpe sets.

E783 Each

COTO LOowW LOSS VERNIER VARIABLE
NSERS

Eachi
Lach

super
Com-

We have round t!lla condenser very suit-
ahle for wse in super heterodyne and other
sets requiring a high grade condenser.
Plates are of copper silver plated and
soldered together and tho condenser will
not et out of order. TFull vernier eon-
struction.  Vernier 1s friction drive type
and is eontrolled by separate knch. Con-
densers are camplete with dial and ver-
nier knob. 1In the ecircult shown in our
No. 787 blue print two 23-plate condensers
are specifled,

00023 . .33.95
E785 4.45

L0005
E786 .001

mld.
mfd.
mfd.

plate.
D]ﬂte
rlate

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

SERVICE—TRY Us

AND BE CONVINCED

FAST
THE PRICES QUOTED DELIVER THE GOODS TD YOUR DOOR
OUR GUARANTEE PROTECTS YOU—We handle only the hest goads, earsfully tested

and checked hy expert radio engineers.
ragus that will give superior results.
est,
tleceive or mislead,

Our goods equal or surpass the claims we make for them,
Our reputation for fair dealing

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

We de npt attempt to
is_our most vafued asset.

HOVW TO ORDER—MWrite your Order plainly, state Article Number, Deseription and

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

FPostoffice or Express Money Order,
Prompt Shipment is assured when these directions are

Certified Check or

B

E770 Per Set. 2000 ohms ...
There hamdsets have proven o

very beit on the market.
an unusual volume. The receive
finlsh with polished black ear pi
covered head band. Supplied with
wero designed to sell for wmueh hiuier
and at our price are a wonderful
that you will be pleased with them,

STA

E754

rigid tests

HEIEY

Trost, 2000 ohm

Irost, 5000 ohmm ..

Murdock 36, 2000 oh

Murdgek 56, 3000 chm

Brandes Superior, 2000 ohm
E769 Drandes Navy, 3000 chm ....

ARAWIIK QUALITY HEADSETS

to ba one of the

The tone quality 1s excellent wilh

r arc fine polished
Comrertable labricg
foot cerd.
prices than we ask,
bargain,

These sots

We guarantee

NDARD BRAND HEADSETS

Baldwin T.vpe € willy universal jack plug

OUR SPECIAL LOUDSPEAKER
EGIZ Taeh.... .$7.9%

A popular priced loudspeaker
selected ag our speeial from a
number of different types be-
cause of its superior voiuwe
and tone quality. TFas fibre
horn. Heavy Dbase Drevents
turning over, Height 22 in,
Diameter of hell 10 in. 3
foot cord with plug.

STANDARD BRAND LOUD
AND UNITS

Brandes Table Taller
Pathe - Loudspeaker .

Atlas Loudspeaker ..

Baldwin Loud Speaker

Magnavox RO Loudsne

Magnavox M1 Leudspeaker.

Music NMaster Loudspeaker..
Genuing Daldwin type C unit. 5,10
Atlas Unit. Lach 10.75
Weslern Electric Unit. .10.75

UNIVERNIER CDNTROL DIAL

E9I8 Tor 8/16 inch shalt ..81.15
E9(9 Tor ¥ inech shaft. 1.15

Replaces ordlnary knob . Gives
perfoet vernier eontrol nn COnﬂcn:er vario-
maeter, variocoupler, tickler, cte. Positivo
easy dction, Looks fine. Rasily installed.
Eslneciatly desirable in tuning neutrodyno
sets.

SPEAKERS

Tach.

COMPOSITION DIALS

. 2 in. Tor 3-16 in. shalt.Ia. I6¢
2 in, for Y in. shaft, Ia.l6e
3 in. for 3-16 in. shaft.Eu.22¢
2 in. for 3% in. shaft, Fa.22¢

Diam. 3% in. for 1 in, shafi. Ta.27¢
Handsome dn]s moukied in ene viece of
pnlished black eomposition, 2 ineh size has
270° seafe marked 0 to 100 fAnely engraved

in contrasting white enamel. % and 374

inch size have 180° scale marked 0 to 100.

Dmm

BAKELITE DIALS
E931—2 in. Diam. for
3-16 in. shaft. Each..35ec
E932—3 in. Diam. for
% in. shaft. Fach....35¢
933—3 in. Diam. for
A-16 in, shaft. Fach.. 3%
E934-—o in. Diam. for
14 in. shaft. Tach. . ..3%¢
E935—4 In.” Dlum. for M in, shaft. Tn.48¢
Afoulded 1n one niece of genuline bLakalite
in polished black finish. Ifinely engraved
scale in contrasting white enamel. Sure

grip knob that fits the fingers. Higher
grade dials for good sets. Maleh verfectly.

VERNIER DIAL ADIUSTER
E94! TFach 19¢
Easily Installed at edze
of dial, gives finest ver-
nier adjustment af can-
denscr or inductance. A
Polished black knob,

great value,

SUPER HETERODYNE BLUE PRINT

Shows civeuit diagram, full size panel
layout and diagram showipg prener loea-
tibn ef parts for shortest wiring for § tube
super heterodyne set.  All drilling dimen-
sime piven on panel layout are for ap-
paratus listed in this ad.

E787 Each

PANELS FOR SUPER HETERODYNE
SETS
Genuine Dlack bekelite panels, polished
surfaces, smooth edges,
E788 Size 7x56. 3-16 in. thick..$4.95
E78¢ Same as 788 drilled as shown on
panel layout in No. 787 blue orint.. 6.45
E790 Same as 7838, Drilled and en-
rraved as shown on panel layout in Ne.
7 blue print 9.45
Same as 7 14 1in. thick 6.90
E792 Same as 780 hut 4 thick 8.40
E793 Rame as 790 but %4 thick 11.40

n.
in.

CABINETS
Tine locking cabi-
nets solidly _built,
Elegant hand rub-
bed darlc mahogany
finish, You will be
prowl of wour set
mounted in one of
thesa cabinels.
Tront rabbeted to take panels.

Hinged tops.
Prices are transporta-

Tanels not included.
tion paid,
Panel
Size

Note that our prices are prepaid.

Inside Dimensions| Arl.
High | Wide|Deepl
1 537 4 G167 | 771
[ 5157 [10¢
1
16
| 6
|

Price
No. | Each
E420 | 51.93
422 ] 2,45
E421 |

E424 |
E423 |

Pl
i
an

v

S 1 |
(,‘/211 I111/2/I i
Qi 113147 |
e 737 |77 |
P57 j20iar | 5 |
e e vy

b M

bz 55w b

| 3 2
13x217 117 120347 {10 | E432 |

RADIO “BAKELITE” PANELS

Notiee our very low prices on this fine
quality material,  Others ask as mueh [nor
hard rubber panels which arc worth mueh
less.  ‘We supply genuine Dakelite, Ceom-
densile, Celeron or Iarmica, ail of which
are materials with practieally identieal me-
chanical, chemical and clectrieal prover-
ties. Maehines well without chippinz.
Won’t warp. Waterproof.  Highest me-
chanlcal and dielectric strensth. Attractive
natuval polished black finfsh which can he
sanded and oiled. Note (hat our neices are
prepaid,

Panel
Size
Inches
6 7

14 % thiek |3/16"thick 14 "thiek

Art, Art.
No. Price | No. Prica

E460 $.89

ATt

No. Price
E450 $.55
E45( .86
E458 .38
E453 1.78
E457 2.05
£459 2.42 |

E454 1.85 E47
Ed5 2.42 | E465 2.97 | E475
E456 3.62 | E466 4,25 | E476

RUBBER COMPOUND PANELS
Made of a soceial compound having a rub-
ber base. Iiqual in appearance and in all
cssentlal points to any other eclass of
panels, Tine smoeth polished finish. Can
he drilled or cut without chipping. Guar-
anteed not to warp and to be a perfect
insulator for radlo use.  Smonth, clean
odges. Thickness 3/16 Inch. Size glven
is in Inches.

E481 7x10..8 .80 E484 7x18. SI 38
E482 7x12.. .90 E485 Tx21.. 1.65
E486  7x24..

E483 17x14.. 1.08
SWITCH LEVERS
Very neat polished blagk com-
position knob., Exposed melal
parts polished nlckel finish.
Tritted with panel bushing and
two set puls. A high grade

switeh.
E38/ 1%” Radius. Tach 14e

SUPERIOR INDUCTANCE SWITCH

E288 TFach

Qulekly and seeurely
mounted hy drilling one
hole.  Only knoh and
polnter show in front of
nanel,  Connectlons can
be soldered hefore fast-
cning  switeh., making
assembly much easier.

INDUCTANCE SWITCH
E285 Drice including
Lknob and dial.$1.18
Mounts switeh points
and contaet lever be-
hind penel. Only one
hiole needed to mount.
15 switeh points. any
number of which may

be used.

1,95

PLATE GIRCUILT “B'" BATTERIES
You can make real sav-
ings on these Dbatlerles, ..
Weo guarantec (hem to
equal any an the market
regaridless of price. Ix-
tra Jong life. Don't
throw away your money
on _cheaper inferior useless batievies.
EI8G Signal Corps tyDe, small size,
cells, 2215 volis. $1.
EI82 Targe size, §
21 and_ 22 volis. g
EI34 1Variahle Large Nmy size,
inches, 5 taps, giving range from 16‘/2 Lo
223% volts in 134 volt steps. Bach $1.70
EI88 <Combination Tapped 45 volls, 30
cell. luv«lxa hatliery. Tapped lo give 45,
2395,21,19%, 18 and 16 volls, Handles
hoth rlelector and amplifier fubes. Fa. $3.28

“B” BATTERY METER
.98

15
ﬂ

Ateu-
rately tells you Lhe exacl con-
dition of your B altery,
Convenient watch sizo. Pol- |
ished nickel case with wire
lead.

STORAGE
A high grade Dbat-
tery, Guaranteed for
three years. Made
of Dbest new mate-
rials, TPull canacity,
The Dhest Dbattery
huy on the market. |
'y aone of these
batteries on
set for 10 days.
at the end of that
\ime  y6u are not
fully satisfied with the bhallery return
and e will refund Lhe npurchuse nv
E{94 G volt, 60 amp. size. Kach.39.90
EHJS G _volt, 100 amn. e, Tach.13.25

HOMECHARGER
BATTERY CHARGING RECTIFIER
Charge youy hatiery at home over
night fm' a few cents.  Simply eon-
neet to any 110 velt GO cycle light
soeket, turn on current and veeti-
fier does tho rest autonatically.
AFill worK for years without at-
tentlon,  Simple
connections. Qlve
3 tanering
charge which hat-
jl tories shoulad
bave.  You can
make it pay a
profit charging
vour friends’
auto batleries,
Long conneeting
enrds  with  pair
of IJJLtcry clins.
G volt battery.. iz,
12 wvolt hattery

HYDROMETER
EI90 Tach..... . ..ocooviiiiinnaon. 48¢
Accurntely  tclls you the condition of
your storego hatlery, Helns you keep your
batlery in hctter condition.

BATTERY CLI!PS
EI98 Two for 28c M,
Clip onto slorage ballery "
terminals, lead coaled. Make
positive nen-corrosive contact at all Llmes.

WIiRE CONNECTING CLIPS
T E199 Per dozen
Small eonnceting clins for
quickly fastening teads gn-
to binding pasis, ete. Handy
and useful, Every radiocist should havo ai
least a dozen.

RADIO SWITCH
E287 Iach
Cuts eurrent on and off in-
stantly by a push or pull
Very neat. Well made. Durable.
tubes and batleries.

BINDING POSTS
Brass, nolished nicke!
fAnish. Washer and 6-32
in. serew extending S

in.

E370 Large size—bar-

rel and knob 3% long.

Dazen ,,.........70¢c
E370-2-4  E372  S8inniler size  E376-8

barrel and knob 8-16" long. Dozen. .70¢

E374 Targe size wllh cnn\nusulon knob,
Dozen . 45¢
E376 L'n'ge swe
or _wire.
E378 Qmﬂl §120 with hole for phane Tm
or_wire, Dozen 35

SWITCH CONTACT POINTS
DBrasg polished niekel fnish.
have % 1in.

sp” BATTERY

it

E20l Tor
E203 TIPor

Saves

Al

lang size 6-32 screws
and two nuts. All prlees Lha same,
Dozen 15¢ Hundred $1.06

Order by Artielo Number.

E360 Mcad. YY" diam.; 34 high
E362 Head. 3-16" diam.; 34” hirh
€363 Head. 7-18” dlam.: 1-16“high

Selder Lugs te Fit Contact Points

Also for eonnecting wires to
binding posts. ete.
E385 Dezen 8¢ Hundred 30¢

SWITCH LEVER STOP
Brass polished nickel finish.
E386 Dozen (8¢  Hundred $1.05

THE BARAW!K co.

Chieago’s Original Radia Sup-
ply House. Beware of Imitators.

| 102 South Canal St., Chlcago, [HIN
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New Receiver
e this Month

VIA

Consrad

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- Hadio Broadeast Listeners 1
: f - f L Buokgﬁ{omaqlon o 1
tion of every part of your et B

Radio Set,

Sold by All
Reliable
Radio Dealers

or write direct to

The Consrad Co.

233 Fulton Street
New York City

nsrad

RADIO’S FOREMOST PUBLISHERS
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An
QOperator
on One
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 8. Peterson

—

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

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

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

“It will now be necessary for the wireless
companies to secure some sort ol 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 ol 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 feasible
method that can be depended upon to attract
yoiung men to take up the study of radio
telegraphy, whick offers an opportunity for
travel, health and splendid compensation.’”

How often you’ve dreamed of travel—of
being able to falk 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 vou 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 trave! 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 tbrough your
fingers, You occupy 2 position of great re-
sponsibility, a position 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
vyou can save all your salary.

industry!

men on land and sea.
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Radio Operator
Earn Big Money
See the World
Without E

LLearn 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 Jand
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 BQOK

Learn more about this world's fastest
growing industry. Send for new illustrated
booklet “Rich Rewards in Radie,” which de-
scribes in detail the glorious opportunities in
this field. Radio calls you from land and
sea, and offers you more meoney 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.

.‘--“-----H-------_-I---------‘
I NATIONAL RADIO INSTITUTE

Dept. 13-JA, Washington, D. C,

Please send e 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-
er.

sasnssssertedonnba ll.'lllll.l-lru.ql--.

Naine

Address vveveenvesonanssaces BEE cvorrana..

[ |

City State
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N & K Phones, Mode!
D, 4000 ohms, repro-
duce more clearly be-
cause oftheir watch-
Iike accuracy of can-
struction, and the
increased diaphragm
area, The slightly larder
ear caps and the sani-
tary leather covered
head bands make them
the most comfortable
head set. Price $8.50.

S Built like a watch

curately machine
threaded, to in- . . . . . .
sure proper seat- HE scientific design and painstaking workmanship of

ing of diaphragm. ’ _
R L mphn 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 greafer area. The spacing be-
tween the diaphragms and the magnet poles is scientifically correct.

Clear, mellow Tone

Thin, calibrated The results of this ScxentlﬂcAdeflgn and painstaking workmanship are evident

me_fatl washer from the first moment you listén to broadcast music through N @& K Phones.

malintamns accu- . - .

rate spacing be- The entire reproduction is clearer, mellower, more natural, Every note,

tween magnet 3 H : ; A Patl

i diaphrasi, highest to lowest, of voice or musical instrument is heard distinctly. Com-
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.
(=121

Extremely sensi-
tive diaphragm,
24 in. diamefer,

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 thatthere are no come-backs on NCBR. K Head
Sets. Asan N(R K dealer said after handling them for a year: “I have yet to see one
. pair come back for repalrs.” 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

ohms resistance. TH. GOLDSCHMIDT CORP,., Dept. R9 15 William St.,, NEW YORK

FRIgT miat
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A Sensational Radio Invention

By HUGO GERNSBACK

EAL radio inventions are very scarce these days. As a

rule the latest radio sensation proves to be an adapta-

tion of something that existed before, worked into a

novel form. When e, 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. Rabio 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 Npws 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.

TJust 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 sidelicht 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. It

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
1t 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 Cryszo-
dyne Principle to be adopted in our radio sets. Three to five
vears 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 vou had a Super-Heterodyne using the Crystrodyne 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 vears 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.

TFuture 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 Cryszodyne Prin-
ciple
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) KDKA’s Powerful Short Wave o

Station

The Station with a Uertical Antenna of Copper Tubing

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.

Some-
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The new Westinghouse experimental building in which is located KDK A’s short wave transmitting station,

The unique vertical antenna, coxa-

sisting of ahout 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 FElectric &
Manufacturing Co. has completedandas heen
operating for some time past a new specially
designed radio experimental huilding, 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 East Pittsburgh worlss.
The site chosen is within a few feet of
being the highest spot in Allegheny 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 lknown draw-
backs, transmitting with Hastings, Neb., and
England was carried on nightlv. 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 valley with hills
on three sides. As a matter of {fact, the
main transmitter of KDKA s still located
in the same place and it is a matter of radio
history that all of KDKA'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 lTocated symmetrically with
respect to all other apparatus.

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

high-power transiormer 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. FPower 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

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

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

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

S e

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

to the trans-
mitter. The
avaitable
power supply

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

LA ST L e
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is large and spacious and having windows
on all four sides is well lighted by day.

The rectifier which furmshes high wvolt-
age to the plates of the water cooled tubes
15 mounted 1 a specially designed frame so
that every part of the apparatus is acces-
sible. Replacement and observations can be
conveniently made because every part of the
unit is i full view of the observer., The
rectifier has a capacity which can he pushed
to 150 kilowatts, if it is necessary, and is
the result of the several years’ 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 each tube
is a helix of rubber tubing to permit the
use of city water to cool the tubes. On the
{ront 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 makes
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
1ts ratec capacity and an unusually long life in
tubes results. Another reason for parallel-
ing tubes is that operating on the high fre-
guency waves causes unusual stresses and
strains to develop, not encountered 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 variots
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,
asing the same general type of tubes, has a
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KDEKA’s short wave transmitting apparatus,
rectifier panels.

switching arrangement whereby the number
of tubes uséd and the angunt 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 1s being modulated.

Adjoining the main room and extending
a few {feet into it i1s the control roem., 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-

s, This room contains the oscillator, modulater 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. Thuy
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 cxtremely unique short-wave
antenna, a special tvpe perfected by Frank
Conrad, assistant chief engineer 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

mghouse 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 everv day in the week in
connection with the relaying of the govern-
mental time signals from the Arlington,

DAY in and day out, twice daily, West-

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 FEast 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 itseli. It is but a small wooden affair,

Virginia, radio station. WBZ is tuncd not more than eight feet high. It is located
! : ﬁ&“‘“ £ :

g & - oL g

- £ 5

i H
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WBZ 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,

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

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
trunlk contains the receiving apparatus, the
amplifiers, and all the batteries. FEverything
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 trunlk are to he seen the twa
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 cquipment in the
shack has bheen so instatled 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 yard. 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:.
numbers refer to the following parts: No. 1, variometer; 2, variable condenser; 3, honeycomb coil; 4,
6, potentiometer; 7, switch; 8, resistance; 9, zincite steel crystal detector; 10, phone clips; 11, battery

i

EVERAI experimenters

have observed that some

contacts, such as crystal
and metal or crystal and car-
bon generally employed as de-
tectors mayv 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
mvestigated as far back as
1906 by well known engineers,
but it was not until lately
that a Russian engineer, Mr.
O. V. Lossev, succeeded 1n
finding some interesting uses
for oscillating crystals. The

R

In the picture the

.005 mfd. condenser; 5, choke coils;

clips.

a broken incandescent lamp,

_—CZ
%lz
K
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the carbon being 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 hlack 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

@

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

“Radio Reiue” of Paris.

AT T ey

information on the Crustodyue principle.

Diagram of the oscillating crystal circuit.
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HE diagrams, as well as a good deal of the information
printed in this article, are published in conjunction with
Arrangements have also been
made with the inventor, Mr. O. V. Lossev, to furnish additional

SRR
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As may be seen, the
similar to that of an arc transmitter.

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

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-

hook-up is

s

L
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HE term “Crystodine” has been trade-marked by Rapro

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 Ngws,

I
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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 tn replace the
audio frequency circuit by one of racdio fre-
guency so as to have the contact [unctioning
i1 the ordinary heterodyne manner.
BATTERY FURNISHES POWER

Fig. 1 shows the connection 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 i1s a rheostat
of about 3,000 ohins resistance with wvari-
able contact, L2CZ2 is the audio fre-
quency oscillating circuit while L1CI is
the radio frequency circuit. By means of
a switch K, either of these may be con-
nected to the crystal. 12 may be a
l-henry inductance; C2, a 2-mfd. conden-
ser; Cl, a .0l-mfd. condenser; and L1,
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 LICI, it is neces-
sary to have an extra switch-point not
connected to the circuit between the
two exireme onegs. It is also necessary
to have the high frequency resistance of
the circuit LICl lower than that of
L2C2; it is further necessary that the
ratioc 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
1.1, and by mounting oun the same shaft
the variable condenser Cl so that both
are turned at the same time, making the
ratio between L1 and Cl1 ahbout constant
for any setting.

With the circuit of Fig. 2, it has been
{ound 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 ohnis.
The c¢oil L1 is 234 inches in diameter
and is composed of seven turns of No.
12 copper wire. The variable condenser
C1 has a value of .0003 mifd. and L3 and
L4 are choke coils used to prevent the
high frequency oscillations flowing
through the bhattery circuit. To meas-
ure the wave-length, a special wave-meter
was used, composed of a coil L2 which
1s 214 inches in diameter and consists of
a single turn of No. 12 copper wire
shunted by a variable air condenser C2 of
006 mid. capacity., A galena crystal de-
tector is connected in series with a
micro-amimeter, with a scale of zero to
100, ailowing 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

R.EChoke

R.E Choke
The amount of energy produced by the oscil-
lating crystal may be measured with a micro-
ammeter connected as shown in this diagram,

We
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.

be produced with the same circuit.
shall show

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 tc 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 c¢rystal 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 CW.,

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. Qur readers are
invited to submit their articles on

E are happy to present to :
our readers this month an

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.

B T Y A e e T R I A T PP e

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

numbers designate the

same parts shown in the
top view,
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even without any battery in the circuit
to produce a beat note when continuous
wave signals or a carrier wave are re-
ceived. This pbenomenon, which has
leen observed several times, explains
why some amateurs using only a crystal
detector, are sometimes able to receive
continuous waves without an outside os-
cilfator. It also explains how it is some-
times possible to pick up very distant
broadcast stations on a crystal set in-
stalled in such a location that no radiat-
ing receivers or re-radiating structures
remforce the signal. TFig. 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 he noted that
the potentiometer 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 eficiency and stability of the circuit.

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

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

By NICHOLAS LANGER

RN R R0 00000t

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.

S s et s s

EFICIENCIES of existing loud speak-

ers have been given consideration a

great many times. They could be sum-
marized under two principal headings, low
cfficiency 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
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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 thesc
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 spealc-
ers s below one per cent., which is very
poor. This is caused chiefly hy 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 mniust
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 foll should be beaten from a
metal of smaller specific weight than iron,
i. e, aluminum. Aluminum being diamag-
netic and, therefore, mot 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,

T

B

mnm

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.

S

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 entirely or in part.
As speech and music are composed of a very
wide band of {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
diaphragm will drop these vibrations almost
entirely with a resulting haollowness 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-dav
diaphragm. Tt sas found by employing a
very thin metal foil as a diaphragm, that
this distortion was nearly eliminated because
an aperiodic condition 15 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 Siemiens 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-magner NS (Fig. 1},

(Contiinted on page 400)
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. Radio Pictorial

‘Radio history was made recently when the 8.5. 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. Rosshottom, Gene
Menager of the U, 8. Lines, are seen speaking before the
miicrophone. At the left is seen the radio operating room
of the Giant of the Beas. The voices and music from
the dining-room were merely carried over conductors to
suitable amplifiers in the radic cabin, where the woice
currents were fed into the regular transmitting set,
© Kadel & Heriﬂm

NPT T 1200 e L s

Radio promises to be a foree for good
citizenchip, 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 bays—youngsters—who would
otherwise be ritruw]ing about the streets
in & more or Jess unhealthy atmosphere
are given both a valuable knowledge and
Eleasurahie pastime, Instructor Hobert

. Cousing is shown standing with a
group of the boys. Aside from teaching
them the necessary handicraft of build-
ing radio sets, he explains the underly-
ing principles so that they understand
the operation of their sets. © Foto

Topics, Inc.

e T T T T

Nary an invention but has its
maovie p!?. 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

See photo left for - winsome
‘young lady and Fearful Death
Ray Machine, © K. & H.

=
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Right: The engineering stafi
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 i3 requisite. A num-
ber of different sizes are
shawn, but in basic principle
they are all the same, The
loud speaker consists princi-
pally of two large helical
coila of wire between which
is placed sn aluminum dia-
phragm of like sire, This dia-
phragm is actuated by the
strong current passing
through the coils. It is an
appication of magnetic in-
duction, It is said that per-
fect reproduction is secured.

Radio News for September, 1924
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Above: The largest wire-
Jess masts in the world are
being erected at Rugby,
England; they will support
the huge acrial of a high
powered radio telephone
station to enable the link-
ing, by weice, 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 2t any time,
Sixtesn are to be erected,
The photo shows the great
insulating block and pivot
at the base of one of the
masts. @  International
Newsreel,

— -

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

is 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.
i Kadel & Herbert.

Left: This appsratus is
used to set 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 mot
operate the clock setting
mechanism, but the dash at
12 (noon) or 10 P, M, will
periorm the operation. The
adaption of the clock to
radio control was done by
F. W. Dunmore, physiciat
of the U. 5. Bureau of
Standards, Washington, D.
C., who devised the retar-
dation relays. © P & A
FPhotos.
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Right; Station 2CMG is one of the best known 4 Lo ; X ST !J
among the New York Hams, probably because it 2, RADIO DIV. H

handles a gremt deal of business, Owned and HT
operated by the Hudson River Yacht Club, it keeps : : § RIVER YAC

in constant touch with the craft belonging to
members of the institution, The photo at the
right, which givea a complete view of the very
adequate transmitting and receiving apparatus,
shows several members of the club listening to
preliminary reports of speed tests while preparing
plans for the Iummlrr'll regatta. 0 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 afrzid of being
caught red-handed by your beloved minister, take along a
portable radio set and tune in a good, healthful soul-stirming

sermon while watching the Aoat on your line. Thiswise the
. girl, at the left, solves her problem. @ Foto Topica, Inc.

Right: One of radic’s bug-bears is loud
speaker reproduction. It seems almost
impossible, at times, to make a piano
sound like a pianc if any great volume %
i desired. lsawev:r, aul De Eildu- ¢ i
cheveky, a New York inventor, seems
to have at lezst made an approach to
the solution of the problem, Judging
b;' the crowds that gathered beneath the
office building atop whick 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.

NI —e—

Hark ye fans who would ge
a'radioing during vacation, A
Brooklyn fan simply takes
another suit case alemg and
gets the best there is on the
air, no matter where he hap-
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
pr;nmeﬂ. by fth-_- apparatus
when rtndjr ‘or operation.
Gilliams Service, N. Y.

p—
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Radio Novelties

We bave had broadcasting on the top of shyscrapers, from
underground antenna, from trans-Atlantic Jiners and now
‘i we have broadeasting from an sirplane. Lieut. B, W. Wright
of the “Broadcaster,” and Lieut. John Bruner, professional
. pilot, in the photograph to the left, are shown making pre-
iminary tests before their broadcasting fight over Washing-
ton. D. C. Their voices were rebroadcast by one of the
Washington land staticns. With the aid of powerfal search-
lights the fliers spotted important sections of the country and
described the scene as viewed from the aic. © International

Mews Reel.

“MNot 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 aboard their shi(-p: in days when
they semt all handas forward to reef the topgallants
of to drop an extra anchor to starboard, ey are
making up for everything now, for all these old zea
captaing are radio fana @ Hadel and Herbert.

Radio plays an extremely important part in all branches of the
Mavy. In fact the Navy must depend almost entirely on radio
fo- its communication, So it is easily unde-stood why tven 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
thi= branch of Ame-ica’s first line of defense gaining a little
cogde practice in their picturesque encampment at Fort Wash-

ington, §. I. @ Kadel and Herhert

Robert Frager, well known movie star, is an enthusiastic radic

fan. He has equipped a comer of hiz garage with the necessary

tools and has built a great many sets in this workshop. e it
seen djace putting the last touch to a Super-Heterodyne,
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Radio and the Democrafic
National Convention

301

THE far reaching effect radio is going to have on our national politice was
recently attested to at the National Demdcratic Convention held in Madison
Square Garden, New York. Millions of people throughout the country, who
hawve never hefore 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 sounding boards in carrying the voice of the
speakers to the 10,000 delegates. ) Fotograms, N. Y.
Above is Cardinal Hayes opening the Convention with an Invocation. Note
the microphones. (@ Fotograms, N. Y.
Below: J. W. Davis, Democratic nominee for Prezsident, is pictured as he
listened to his own nomination by radio. © Kadel and Herbert,
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Radio [hvades

Billie Dove, of course,
like the remainder of
the movie queens,
takes a good part of
ber entertain-
ment from radio. One
does not need to don
the evening things to
enjoy a radio concert,
saya Billie

A

HEN movies accept the scientist's work
Wihe philosopher's decision is that the scien-

tist's work has at last gained a public.
Which is to say, if the movies take an idea, or 2
machine, or an apparatus, same is known and ac--
cepted by the general public as a part of their
daily lives. Ergo, radio is one great American in-
stitution because there is not a week passes that
some enterprising producer does not find a way
to work radio into the movies. What is even
stronger evidence. Watch closely, the next time
you view one of the more preténtious 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. If the hero tunes in WKYZ—and what
member of the audience hasn't—the audience will
like the picture. i

AN

/

Universal directors use radic to keep the cast
quiet while the technical manager completes the
arrangement of props and lights

the following day under

dy does a bit of broad-
at a Pacific Coast sta-
ree mail men succumbed
the
letters to  the station,

3

‘Many's the bank president who failed to find the roya

road to tuning. The Thousand Deollar movie star is no
“herter than an East Side school boy before the great

~God Radio.

Above:

Walter
tuning.

Heirs takes & lesson in

Pola Negri soon learmed the walué of
American contracts when ghe came
from Eurcpe. MNow she scems to have
learned the walue of another of our in-
stitutions. Radio is her playmate,
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the Movie Studios

N these two pages is the definite proof  that
() radio is as much a part of our lives as bath
- tubs, chewing gum, “no parking” signs and
crowded subways. The movies—which reflect onr
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

There is a heap of
difference hetween the

a:h'c.:: she;t lum'.n?]ries :};re: shp\.\."n in the uccc.x_ml; loud speaker and the
panying p Ologrﬁj? s to be Oll_mtu"nat:: terms wit director’s megaphone,
the science that gives something for nothing and Baby  Peggy has
gets away with it. . . . We, of course, speak of :;j:t:d shﬂ“'i‘-i""’“’i’.
breoadcasting and broadcast listeners. . . One focmer much the !:Ee:-
of the Famous Players directors even takes a ter of the two.

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

Miss Maldi
finds a sym-
phony orches-
tra's music
(via radio) ex-
cellent for
making a

mood.

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

! * There are even times when busting bronchos Lois Wilson finds the value of a swift moving tune
pales, Vide Hoot Gibson taking recreation sfter o hard morning's canter over country ro
irom shooting up the town and running away

with the sheriff's daughter,
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The Ualue 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 mare 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 ome who, deafened for years, has gained a new interest in life through radio.

WONDER how many of the five mil-
lion deaf peaple who, statistics say, are
in the United States, realize what radio
will do for them. -

From 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 one—not a one or two tube set.,

t me state my own case: [ am 62
years of age, have been deaf since my ff-
reenth year, and as I grow older my deafness
increases. 1 have been deprived of the
ipleasure ,of attendfng lectures, concerts, the-
atre, church  services; 1 did attend such
nceasionally, but was fed on scraps.

A friend suggested radia. T paid little or
no attention at first, having Jlearned by hard
experience not to put myself in the way of
disappointments, but this friend insisted, and
finally made an appontment for me to listen
in, 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
have an outfit of my own—it's a powerful
one—five tubes, i

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,
1 care nothing for the
process, mechanical or psy-
chologmai—l want not rea-

We should like to cite the case of Mr,

. radio set by

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

Last FEaster Sunday morning I heard
plainly, clearly, distinctly, the first complete
church service I have heard in over 40 years
—at the West End - Preshyterian 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 collection plate}. In the after-
noon the services (Men's Conference) at the
Bedford (Brooklyn) branch of the ¥. 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
gloriously 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 gloricus
completeness of it!

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

cently, I heard a speech by the Hon.
David Lloyd George, and it is a

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

hear —in fact I hawve

* President, New York Lcague for the Hard of Hearing.

simple thi% to tune in Pitts--
a

heard a church service in Pittshurgh very
clearly.

The fact I desire to mpress on you is
this—if, after bemg deai 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 deafness—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
exXpress.

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; T will, on request, be glad to give full
particulars.
~As a sequel to my experience came our
Teague radio set—I npaturally told other
League members 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 1 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-
ness.

Then began a series of experiments by
the corporation's engineers which lasted well’

(Continued on page 421)

Dufony, oi Jersey C:ty whe, theugh deaf, finds it possible to hear everythi
unscrevwing one of lhe caps of his phones and lightly touching the dil.plu’t‘g-? wnt; his ﬁ;g“e: s ey oves: Bk

@‘Phﬂmm N. Y.
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The Cookoodyhe

By “FIPS™
HEAD OFFICE BOY

While radio experts have bten throwing their time to the winds in the design of super-sensitive receiving 3ets in a vain attempt to satisfy

the ever restiess radio bug, our own Fips has developed a most exceptional contrivance, the Cookoodyn

g, as illustrated above. It is minus

an umbrella rack and = atill, but is_otherwise complete. As one 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 uvsual?”
For the first time in many vears I detected

a gleam of human interest in the Sheik's

uppermost left eve. He even condescended
to pat me on the head, a thing which he
had never attempted before. Normally he
hangs me.

“Fips, my boy," said he, “it is true, the
radio business is going to 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 wezther, 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 iz 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 erving, loudly, and it took my
most valiant efforts to recompose the de-
composed chief.

This interview with the Emperor left me
visibly disturbed. 1 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 ratsed 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 clectrical 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. 1 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 tea 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, “fehold, the radio wonder

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-
hers fainted dead away at the sight of it, but
as I had brought along smelling salts, antici-
pating just such an occurrence, T scon 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 whility radio outht 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. 1 have introduced the greatest util-
ities that have ever been attempted on a
radio outfit. Let me enumerate all the
advantages.

The outfit itself is not a wvery 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 T will speak Iater,
Now let us get down to the actual working
of the Cookoodyne.

You turn the first tuning dial and if vou

(Continued on page 408)
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Regulate or Bust!

By ELLIS PARKER BUTLER
Author of *“Pigs Is Pigs”

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

I had not seen Jipgers for thirty
appened to be

|

years, but a few days ago 1
down at the South Brooklyn docks when a
steamer .arrived, and as T was standing there

a most dejected and. sad-eyed
poked his head out of oné®of the portholes,
and after he had looked around cautiously
he dropped to the dock. He immediately
asked me for money fo buy food—he said
he had been hiding on the vessel ever since
it left 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, | '

T put my hand in my pocket to see if I
had anything smaller than a dime, but as 1
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 o

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

stowaway .

ain't you? Well, I'm Jiggers, all right. Or
all wrong.”
So I took bim 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, “T'll tell you.
You won't believe me, but I'll tell you the
whole story. You remember how [ always
used to complain of the cold weather out
there in Jowa? 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 I
went to Egypt. [ 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 hillion pias-
teres in the bank—I was a mighty wealthy
citizen. .

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
bhlamed 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-
muts to ripen, 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!” Jirgers exclaimed.
“Haven't you heard of Sudania? Why,

man, Sudania is 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 Ooompahlala
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 evervthing. And it's warm; your
feet don’t get cold. You must have heard
of Sudania.”

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

{Continwed 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?" y

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

And on such things as politics and golf

would air his views,

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

And movies was a& subject that we harped
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,

Upon the topics of the day for once our dad
15 dumb.

Instead of talkin® movies,
dancing, styles,

-Qur gabbing is of radio that laughs at space
and miles,

0Of erystals, diaphragms - and ohms, cat
whiskers and cascades,

latest tecords,

Choke ecoils, acoustic waves and grids, of
signaling that fades,

Of choppers, circuits, counterpoize, antenna,
coils and wvacs.

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

Oh, things are changed irom what ther
were; we all are glad, you ber

Since Willie got the radin bug and made a
hearin’ set. T ‘

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 nse?

50 just as soon as evenin’ comes we tune the
funny thing,

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

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

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

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

When radic would have the call
Podunk to Bombay?

We're changed at home—I'll tell 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 ami, of new ideas ond hook-ups into
Hams' minds monthly.

Dearest Sir:

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

“Practice Hon. golden rule,” shount forth
all radio papers in husky combat on radiat-
ing squealers. “Do not wse 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 exguisite mahogany
regenerative howler.  Also, such golden rule

ilea are somewhich unpopular just now.
More frequent expression are, “say it with
bricks. boards, etc.”

Golden rule plan for control of squeal-
mikers are unlikely to work.

Alsa other

plan, of England, who made Hon law
against regenerative receivers. Such law
would not work in the U. 5. 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 unve-
generate and still produce high-powered DX,
etc.” But, Sir Ed, is such things going to
cure such squeal?

(Continued on page 421}

“Doe 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
CIark Unwersuy Radio Club, Worcester, Mass.

ment

NHE success of the station of the Clark
University Radio Club during the re-

wcent 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
contimuous 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-KLW. 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
normal working waves of the station.

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

The receiving system minnris&s_ three
units. Number 1'is a- Western Electric long

wave receiver, covering a 200 ta 3.200 meter
wave band. Number 2 is a broadcast re-
ceiver, covering 150 to 600 meters. Number
3 is a specially. designed low-loss receiver.,
constructed along lines of recent develop-

 McMillan's vessel,

in short-wave work.
This receiver covers 25 to
220 meters, and is the one
used in all amateor and ex-
perimental work. Signals
from three continents are
copied on this receiver. Any
af the ahove sets may be
M used in-conjunction with a

“two-stage audio frequency
amplifying unit,

Station 1XZ of the Clark Uni-
versity Radio Club. Signals from
1XZ have been heard in most
arts of the world, including
ew 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 geen, The
one to the extreme right is a
. specially constructed low loss re-
-' ceiver for short wave work.

e T T T T I T T T

During - the recent Pan-
American tests, regular
nightly watch was kept by
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 unsed. For
example, "Yokme”
on the night that the station
was heard in Australia, The
station - was heard regularly
m ANy "muth Amcrlcan coutitries :iunng
the tests, arttl as far as is kmown, 1XZ is the
nb 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

been reported repeatedly from New Zealand,
Hawaii, Italy, Holland, England and France.
Communieation is regularly carried on with
stations in all paris of the United States,
Canada and England. The station was in
direct touch with WNP. the Bowdoin, Dr.
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, ete. The code word “Gojkm" was
used, and changes in the wave-length from
120 to 180 meters made alterpately every
hour. The operator for this night was E.
H. Gibbs. also of 1AAC, 1Z0. 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 1COK, and was heard
in Svdney. Australia, using the code word
“¥okme” apd a wave-length of 120 meters.
Reception. as renorted by cablegram to F,
H. Schnell. Traffic Manager of the ARRL,
was remarkably good.

The ather operators who were successinl

was used.

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

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

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

The club 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,

~ Ramitorial
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?
Thn: Dcparrmenl of Commerce and the ship-
ping interests have come to an amicable
agreement which. if carried oul on the part
of the latter, will practically eliminate ship
interference. 'Will the BCL then have just
canse for complaint against amateur trans-
mitters? It's up to vou, fellows—it might
he said that vour entire radio future depends
1o a great extent upon the outcome of the
relations between your stations and the
hroadeast receivers during the fall and win-
ter season, 1924-25. Let us analyze the sit-

uation a -bit, and then determine individ-
wally, upon our proper course. :
Broadcasting came into its own, over

mght—its phenomenal growth is a familiar
story. But—it came to stay and is with
us now in a far more stabilized con-
dition than heretofore. It has become a
ereat force in our communities and will
continue as a great public benefactor. The
sponer you recognize that, the quicker will
vou have harmony between vourselves amd
the listening public.

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 hroadcast enthusiast, Thou-
sands of complaints were filed in the various
radio inspection districts of the United States
Department of Commmerce. Such com-
nlaints were far too numerous to be handled
individually by the different districts with
the limited nersonnel available, The result
was that the broadcast listener, in many
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cases, took matters into his own hands and
threatened the -ammteur 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
civie, New regulations were drafted and
tentative plans, which appeared as though
they might work out wvery satisfactorily,
were arranged.

REGULATIONS TESTED

During the early fall, these new regula-
tions were tested against the coming of the
real radic season, and they worked out
splendidly | There was every reason to be-
lieve that with the new freguency 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 practical tests of the new arrangement
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. Newvertheless. inter-
ference was still heavv. but in eountless in-
vestigations it was established that a large
share of the blame attached itself to ships;
hoth American and those of foreign registry.
The latter were. of course, out of the juris-
diction of the Denartment of Commerce, hut
efforts were made to assore more co-opera-
tive operating from our own ships. These
were partiallv sucecessful, the coming of
spring with the conseguent fading of DX
sirnals, automatically solving the nroblem
temporarily. The marine source of interfer-

Station 4MA owned and. operated by John B. Gray, Jr, Wilson, N, C. The transmitter is a

20-watt C.W. and phone get using the Hird:y eireul
Radiation is 313 T.

ator suppl.es the piate juice.

t. A 200-watt, 500-volt R & M motor gener-
A. into a six-wire cage aerial and & 30-wire

counte:poise, A CR-13 is to '(lkc the place of the present CE-9.

ence is, therefore, of rathcr 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 veat's investigations, all things consid-
ered the co-operation from this body was
remarkable, considering 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 BCI. cannot legitimately complain of a
single amateur, whereas 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 peacefnl field of waving
corn, or as the same feld,

armies. Fellows, the deci-
sion is up to vou! You
kmsw what vour leeal wave
bands are —the decrement
allowed by law is an old
story, and the compulsory
quiet hours are indelibly

stamped upon each of your

Station 2EL, Fresport, L. L
owned and ﬁneruted by Harry
H. Carman. With a 50-watt hot-
tle in co-operation with a Grehe
CE-13, ZEL has done some ex-
cellent work, His sigs, have heen
heard in England, France and on
the west coast many times. Mr,
Carman handles a large amount
of traffic through s station,
) Fotograms, N, Y.

licenses., This is ail very
definite—there can he no
misunderstanding on  your
part. The air is yours—
free and clear—from 10:30
p. m. until B p. m. of the
following dav. During these
hours the BCL will have no
reasonable complaint. But
he is going to insist on his

trampled to ruin-by hostile -

two and one-half hours every evening and
the Departmcut of Commerce is going to
back him up, just as it will stand back of
you in your lawiul operations during the
other hours! This applies as weil to the
local church services on Sunday mornings;
a numnber of you have written requesting
the interpretat.on the Department places
upon the “Sunday” clause m your licenses.
1t 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 g'we 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 “fy-by-nights,” only through our
amateur activities, we would have waited
several vears for some of the large variety
of new devices which they now offer us.

Obviously, the Department of Commerce
Radio Service cannot listen to each of your
individual transmissions. Among as large
and wvaried a class as vou 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 will he
brought to justice.

This 15 not written in support of the
BCL. His faults are many, but so were
vours when vou 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 the\'
have every bit as much right to 'the enjoy-
ment of such as you have to your own
pleasure. You often vehemently state that
vyou are willing to meet the BCL half wavr—
do you know that a strict interpretation of
this means that you shoull give him 12
hours a day?

Can't you, to upheld 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 §. Pwla.
(Amatewr section continued on page 424)



Amateurs Link

Sefior Braggi
_time and Ia.f::

New Zealand

and his son who'together work station CB8. They have spent considerable
on the installation and improvement of both transmitter an

recent record has well rewarded them.

"ARGENTINA TO NEW ZEALAND
By CEsg

NTATION CB8 is owned by Mr, Car-
los "Braggio, of Buenos Aires, South
America, who recently worked a New

Zealand amzteur with his 100-watt frans-
mitter. The C.W. transmitter uses four
S0-watt tubes which may also be used
for telephony on a wave-length of 300
meters. So far, the record of this sta-
tion is 1,500 miles on telephony and 2400
miles in telegraphy. For the Pan-American
test, Mr. Braggio constructed a special ver-
tical cage antenna with counterpoise which
gave excellent results. The amenna 1s 100
feet high supported by a wooden tower
crected as close to the station as posible.

The whole station has been istalled amd

is operated by his son and himseld, aml
cansists of the transmitter described previ-
ously, which they often work on 120 meters
with a radiation of 5 amperes and a short
wave receiver tuning from 60 to 250 meters.
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 Unpited States. The
following is a part of their lop showing
Jhow communication with station ZAC of
New Zealand was carried out.
—2AC New Zeualand your signs QSA.
—Very pleased to receive your answer
this being a pood record—Congratu-
lations.

—Thanks, congratulations QRA,

—My name Carlos HBraggio Calle Alsina

No. 412 Buenos Aires—give your
name and address T will send u a

cable.

- —Your sigs much bir nw my name is
Ivan Omeara, Gishorne, New Zea-
land.

- —Your signs vary—Very plad. Yon

have now a new friend here—I will

call you tomorrow at seven Green-

wich time. We have had weather

ORN. Tt is raining—Congratulations

apain—Here is 5:45 a. m. G. M. till

tomorrow.

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

tornorrow ta ta—is it daylight yon yet?

—No it is dawning—Strong QRN—GM
till tomorrow.
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and Argentina

1:00 BEFPA test. i
1XZ test GOJKM. (This station
was heard simultaneously on 120 and

180 meters. The short wave much
stronger.)

2:00 9UA COQ.

2:30 30H CQ.

2:45 4BSAT or 9BSAT (178 meters).

3:10 41Z CQ.

3:15 4IZ calling 9CTM.

3:25 1ABF test South America BKNF.

3:30 1AW CQ.

May 23-24

1:40 (l}%: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 1CPN.

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.
(answered without reply).

receiver. Their 1:15 2XI calling 8BW.
1:20 8CYI CQ.
’ 1:53 9AIM calling 9PW..
American stations 6CGW, 92T and IXW . 1:55 9CCS CQ.
are received very loud on the detector alone 3:00 3CKJ CQ.
and they receive a preat many stations be- 3:05 8BCP CQ.
tween 160 and 180 meters. [Following is a 308 6CGW CO.
list of calls heard during the test: 3:15 1BIE CO.
s May 20-21 3:20 9ZT COQ.
12:40 1XW calling CB3. 3:25 8CYI calling CQ 6 disk.
1:05 IXAM—Joe sleepy nw. om. 3:40 SMI CQ
1:20 IXZ of NW South America JOC  34¢ 417 aalfling BX MU.
KW, . 4:00 6AMK-CQ.
: May 21-22 4:55 41Z calling SAIL.
12:30 1AR calling CQ. 5:05 4BNU C
12:35 1AR calling 1BQ. ’ May 29-30
12:40 1BQ calling 1AR. 1:15 1XW test South America MARGO.
12:43 3ADB calling CQ. 1:30 1XW fm Hartford, Conn., U. S.
12:45 1BQ—wife told—when goes to leave A. 112 meters.
for—? and how long time—Boston 2:00 8XBJ dec u.
—(SB? 2:05 4CR CQ.
12:48 1XZ calling 1BQ BSG QTC? 2:33 1BIE CQ.
Cn S %
SIBERIA o

5.750 MILES

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

that the near future will bri reund-the-world radio relay,
nﬁava communicated with the States, as well as linking up New

Mr, Braggio in Buenos Aires

Mr. O'Meara in Gizsborne and

Zealand and the Argentine.
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500 calling 6APW.

1ABF calling 6APW.

1BIE CQ.

6APW CQ.

OCIM CQ. ‘
IBW]J calling CB8 (answered).
3JBW] calling again CBEB

-
o

Ly T G0 L i el
BRnEEgRS

cun%ratulations. QRZ ORK?
3IBW] again calls C

weakened till they gradually disap-

o
3
rw

peared as the sun was rising there.

May 30-31

1IXAK CQ.

41Z test DANZ

8YN CQ.

IXZ test N. 1, from 1XZ to Re-
vista Telegrafica calle Peru 115
Buenos Aires. Congratulations on
Pan-American tests—heard here,

o G o G
LBRG

4:40 BAA] COQ
4:50 1GV C
4:53 1BVL COQ
4:55 IBIE CQ
4:58 1BOQ CQ.
5:15 1XW calling CBB (answered during
10 mins. without reply).
5:29 BZW CQ.
5:30 41Z calling 8ZW.
3:3%5 SAIR calling 41Z.
May 31-Jime 1
2:10 4TTR COQ (4CR?).
2:25 3AQ calling 9AYD.
2-50° 1XU- CU 4CR. ‘
250 6CGW CQ.
253 4AF-CQ.
5:00 1XW . CO.
5:14 BATA CO. .
5-200 9ZT-CQ.
5:30 9ZT <calling 6GT—here m from
- 9ADG to 7JADM—did u ever gem
the cards I sent? sig 9ADG.
6:15 6CGW COQ.

Broadcast stations heard at station CBB—
KDKA, -#FKX, WJAX. WGY-- WEAF.
5}?{5{8 WBZ, KPO. KGO, WOC. 8XS,

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
heen the dream of our foremost amateurs
to complete the communication both ways
with our consins across the Pacific.
To this: end several tests have “heen car-
ried out recently, and while test. messages
were copiedl in New Zealand from promi-

R |-|1

Mr.-Ivan H.
O'Meara, better
knewn in amateur
- radio - circles - as
Z2AC, who re-
cently carried on
fairly  consistent
communica-
Hon with station
CBS - in Buenoa
Alres,

nent apmateurs in the United States, our
signals, for some reason, have not been re-
ceived The last test was with U-6PL on
120 meters but after a week's:trial it was
considered a hopeless task and abandoned
We usmally hear most Amegican stations
m the wearly hours of the evening, and it
was while searching for my old friend
U-6CGW at 7 p. m. on May 22 | heard a
station cilling CO R-CB8 on about 118
meters. 1 could not remember awhat country
the letter R renresented. and was puzzled
over his ‘identity, especially as the number
followedafter his call letters.”

CB8 replied G. M., Greetings a.ncl

‘name address,” which 1 did severa

but signals s =
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Station Z-2AC owned and operated by Ivan H, 0’'Meara. the New Zealand amateur who bﬂ.d;wd the
gap betwsen his station and that of Mr. Braggio in South Amwrica.

As his signals were of good streagth

-despite the QRN, T imagived him to be

perhaps 1,000 miles away, and thoight it a
good opportunity to try out my short wave
(125 meters), so I called R-CBS for five
minutes at 7:20 p. m. with a radiation of
2.5 amperes and input of 165 milliam-
peres at 900 wolts. At 7:30 p. m. 1 was
guite 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 a4 good rec
ord—~Caongratulations. My npame Carlos
Braggio, Calle Alsina DF (r?) #12 (also
spelled the number) Buenos Aires.”
When he mentioned Buenos Aires [ re-
ceived the surprise of my radio life, and
after recovering from the shock, gave him
OSI. for msg nrl, my congratulations, also
my name and address. Thinking he might
be SO USA, | pave him a message to
U-6CGW. He replied "R your nrl OK
but missed yvour name and address. [ want

to send you cable PSE rpt pame amd ad--

BT

dress . (lost the rest nf the message
through QRM from howling valve).

His sgnals were not so Joud as at first
and QRN was strong, so I asked him for
repeat after work “Again” CB8 replied
“Your sigs vary now—please rpt again ur
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
replied with “QRN bad here wl try to-

morrow morning. Will call vou tomorrow .

seven gmt sorry but impossible to. receive,
ORN." Had another try with name and
address and received the reply “QRN but

will try last time receive your address rpt -

address.”

His signals were much stronger this time
(OSA) so gave him repeat several times
and asked him OSL. CB8 replied with
“RR CK RR TKS Mr. Ivan O'Meara,
Gisborne wvery glad—yon have one friend
more—well time 5:45 a. m. (9:15 New
Zealand time) wl call tomorrow I call at
seven—(GMT?) GN" .asked him if he
meant 7 n. m. mv time and received "R.
7 GMT GM GM.” T concluded, therefore,
that he wanted to break off communication.
but noticing the time stated in his previous
message, | was eaper to continue till day-
light, so asked him if it was daylight with
him yet and QRK? To which he replied
"RR. "It is dawning—Your sigs QSA.

‘COQ UR CB8 and

Well GM till tmw." His signals seemed
to be much stronger this time, also less
QRN. I then gave himv QSL and thus
ended the greatest event in my radio career.
In the early afterncon of next day, Fri-
day, I received. a cable from Mr. Braggio
as follows: “Hearty mnfra.tulaiinus your
radio record,” to: which. I replied offering
him my congratulations,. As arranged, |
was on the job at 7 GMT Friday (6:30

. m.) but after two: hours hard work
calling and listening. for CBS8, [ was unsuc-
cessful. However, as the usual American
amateurs were not. to be heard 1 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, T heard CB8 callink
answered him, but he
did not hear me. Apain on Monday at
7:55 p. m. 1 heardi him call ARRL UR
CBS8, so had another shot at him, but was
still unlucky and was beginuing: to think 1
would never connect with him again. On
Tuesday evening from 7:30 p. m. to 7:58
p. m., CB8 was still calling ARRL; 1
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 [
would listen in for Bim 6 GMT next day,.
but he replied "GN weathier bad QRN dif--
ficult receive QRS." I gave him the same:
message as beiore, very slowly and steadily
and received his answer “NG, QRN, diffi-
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 tomorrqw 8 . Congratulations
again. Till tomorrow 8 GMT. GN.
Gave him QSL and closed down.

It was raiming Hard and blowing a gale
here, in fact we nearly tiad 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 breakdown in my transmitter condensers
due to moisture, I was umnable to work
him as arranged, although T could hear him.
OSA,. but trusted to be in' touch with him
again during the weel.

THE TRANSMITTER

My transmitter consists of the following:
Circuit—Series Hartléey with separate
tined grid coil (1DH ciramt).

(Continued on page 400)
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An Ideal Amateur Transmitter

By HOWARD S. PYLE. A.M.LR.E.

a recent issue of Rapio News, cover-
ing the subject of the proper design
a flood of
was received requesting more definite infor-
mation on laying out a medium power

FOLLOWING the writer's article in

of panel transmitters, letters

pane!l transmitting wunit to permit the
use of CW., LCW. 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
cormecterd in the familiar parallel arrange-
ment, while in the connection for wvoice
transmission or buzzer modulation, two
tubes serve as oscillators and two as modu-
lators, .-A glance at the circnit 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 hake-
lite comprises the face of the unit. A

PR 1)

A front and rear
viewof the C.'W.,
LC.W. and
phone st 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
zo because of the
“double deck™ ar-
rangement with
the VT sockets
on a sub-bass,
which make for
short leads as
well,

R A i

baseboard of three-quarter 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 wnit for the gen-
erator voltmeter is hung under the shelf,
which is supported four inches above the
basehoard 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 freguency ammeters
indicate the proper functioning of the vari-
ous circuits. The use of twe RF. am-
meters in the radiating circuit enables tuning
to greater efficiency by bringing the an-
tenna and counterpoise syvstem into balance,

A suitable filament rheostat of proper

{rrmu'rrml Grid Bias
1OV A.C 2 Yokt

— i 5
: Plafe
: Peactor
'm@"“@ g glcw @”""'
- 1 =k 3 J:JI 2]
v ' |
+
)i Pl gil |
Mod Vranst

The circnit disgram of Mr, Pyle's gransmitter.,
changing from C.W. te I.C.W, and the other for changing from L.C.W, to phone.

Note the two D.P.D.T, switches, one for
When thrown

to the C'W, position all four tubes function as oscillators.

-on merely occastonal

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 mo R.F. leads beyond the panel
The relay is operated from the conven-
tional Morse hand key,

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

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

CHANGE-OVER DEVICES

Change from C.W. to LC.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
local work where
phone is -undesirable, and provides a means
of complying with the government require-
ment for a reduction in power for short
distance work.

An angle-iron frame of small stock serves
to support quarter inch ‘'mesh sereening
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 umit, 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 presents 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 Transmissioh Experiments

theorizing in this article,

DO not chuose, this time, to end this

article with miy conclusions; instead [

will put them in the first paragraph.

where they will be handy if you wish tu

find them again. Onc of the things that
has always perturbed me about technical or
other articles is that I must always rustle a
{ew dozen pages and hunt through a wilder-
ness of ads. if 1 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
i1 conditions are such that it will help you
to make the most of them, or if vou mtend
to put your signals through in one directiom.
Otherwise don't fgol with it.

By the way, the word loop in this case
does not mean the ordinary type of oversize
cail; 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 illustrated in gen-
eral in Fig. 2, while Fig. 1 gives an idea
of the original aerial. As mentioned above,
the peak of the loop was 50 feet {rom the
ground. The transmitter used to excite it
was the usual type of reversed feedback
set delivering two and one-haif amperes to
the regular antenna and about two and four-
fifths to the loop. from three LTV-202 tubes
and 500 volis 12.C. Fig. 2b gives the eguiva-
lent electrical diagram of the loop which is
useful i 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.

Here is some real good dope on loop transmission, and from the pen of Mr. Hatry. There is no
Hve has given vou the results of over six months of experimentation in

ment were immediately noticeable.
Fig. 3.

By L. W. HATRY, 5XV

a condensed, vet complete form.

’\

74

\\\;’ Fig. 24 1 %
Mast
"

y
._

vaeoavgonerent

Fig.28

Fig. 2A shows the first transmitting loop employed. The series ground condenser is of 00025
mid. Fig., 2B illustrates the schematic diagram of the loop and connections,

‘,””

SOME RESULTS
Directional effects of this loop arrange-
Look at
You will see from the line AOB

and the compass the direction in which the
loop tended, AOB representing a bird's-c.ve
view of the arrangement. AOQ is the orig-
imal 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 Housion is
(Contined on page 406)

vl

(IR

e I =

The second loop arrangement is shown
original ground condenser. Best results
in the position C-1

Fig. 48 -

as 4A. A porcelain insulator is shown in place of the
were abtained in last experiment by inserting a condenser

which was

The original antenna employed.
used as part of the loop.

in Fig. 4B,
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A. C. Applied To Receiving Sets

By FLORIAN J. FOX, EX-ICEC

Contrary to the belief of some people, alternating current can be successfully employed for
furnishing the plate and filament voltage for vacuum tubes in a receiving set.
however, limitations, but Mr, Fox has well covered the subject in this article.

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

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 detayed 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 flling 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 dry 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 cclls 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 rectifiel 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

sl
8 ¢ Ball

bl Emging
Transtormer

Fig. 1

2
0¥ AL
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.

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.

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

{ b dowd Speaker i

y el Pinging
= Trgnsrormer

my Ac
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,

Fig. 2

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

THE CIRCUIT

Fig. 1 shows how the circait 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. Tt 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

There are,

heavy iron case. Leads going to the fila-
ment of the amplifer should be twisted to
minimize electromagnetic  induction. 1f
some care 15 used, even two stages of audio
frequency amplification may be operated sat-
jsfactorily in this manner.

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

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

The {ollowing equipment will be required:

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

4 2-mfd. condensers,

[ Bell ringing transformer (8 V.).

1 Socket.

1 Choke coil (10-15 henries).

Suitable mounting material, wire, binding
posts, etc.

The rectifier tube should be either a UV-
216, or a Western Electric 217-A.  Almost
any six-volt amplifying tube may be used
for this purpose with fair results. Tubes
having a relatively lotw 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 type 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 mayv deliver eight volts
on open circuit mav ouly 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 wvolts.

The choke coil is part of the low pass
filter circuit. It 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 types may be purchased for
this purpose. The windings of a discarded
amplifving transformer mav also be 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,

UY-2i6 or Wesiern

Choke-10 henrys < Etectric 274

! Betl Ringing
+ Iransf 3
& 7
S 4
s T
T— 4mta ¢ G
)=
; Grounced side =
F/g 3 of AL 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 ling, no step-up frans-
former being used. The wnter does not
wishi to create the umpression that such a
transformer is not desirable. Tt wius omitted
{or the sake of ecconomy. The circuatt
shown delivers about 100 wvolts to one or
two tubes and thiz is usually sufficient for
myst purposes,

If more than 90 to 100 voits are desired, a
step-up transformer must be used, Either
huy or make one that has a ratio of 1 to 2.
If a small core 15 used, the primary should
contain about 1,000 turns of Neo. 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 mayv be obtained. Due to re-
sistince 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 Fransf

Hov AL

Beii- ringm
franst 979

" Choke 10 henrys

Fig 4

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

nected or added to the rectifier circuit.
© The detatls of mounting the rectifier will
be left to tie builder. The writer mounted
lis first model on a board 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 with «
sub-hase. The panel and base fit into a
mahogany cabinct which matches the receiv-
ing set. The filament heating transformer.
which lights the power stage of the receiv-
g set, was also placed in this cabinet.  All

connections were hrought to binding posts .

inside the cabinet through holes drilled in
the back. The only things appearing on the
panel are: A bezel, a lever switch for
changing the plate voltage and a switch for
opening the [10-volt A.C. supply.
A CAUTION

It is wvery important to note that when
no step-up transformer is used, the grounded
side of the A.C. supply leads must be found
and connected exactly as shown in [ig. 3.
The grounded side of the A.C. supply can
be found by connecting oue end of the fla-
ment of a 110-yolt lamp to some other
eground, such as vour recelving 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 he
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

+

fo Bower 5/#;55
S+ i5v

19 Smajer tubes

+438)
fo Detecior -

RECTIFIER,
175 Yolts D C——1

Vi-Vy S000 ohm resistances should be
capable of carrying abou?
15 milhamperes confinuously. .

Fig. 5.
values of plate voltage simultancously.
C2 are by-pass condensers.

Potentiometer for obtaining several
C1 and

transformer 1s 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
quite smooth and can be used on several
stages of either radio or audio frequency or
hoth. 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 TFig. 5.) However, for the
sake of simplicity, the writer recommends
the use of 45 volts 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 14 or Y4 lup. may often he
used as a transformer to supply 5-watt
tubes. The armature may be used as the
primary, the shunt field for the high voltage
supplv—if the motor is compounded—and
the series field for the filament supply.

The impedance of {ractional horse-
-power, 110- or 200-volt armature is
usually large enough that when placed

across a 110-volt, 60-cvcle supply it will not
draw a very large input. In order to pro-
duce poles on the armature opposite the
field poles on the frame, it will be necessary
10 rotate the brushes 90 electrical degrees.
Maost of these small motors are two-pole.
This would mean 90 deerces 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 he casy to reduce the
A.C. hum by fastening the cover in this
position.

All leads should be removed from the
hrush boxes and the supply, with auxiliary
fuses, counnected 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 woltages.

The shunt and the serics field leads may
he determined by testing with a Jamp 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 sce that they are not
bucking, as in this case there will he Dhittle

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 net be bucking, and if
in parallel they must buck or they will
short circult cach other, An easy method

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

{Conttnued on page 414)

Iov. 60 ~-
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Details a n d
diagram of con-

nections of the
arrangement of
a shunt or
compound  di-
rect current
moter utilized
as  an  emer-
gency tran s-
former for sup-
plying the
plate and fla-
ment voltage
for transmit-
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ting vacuum
tubes.
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Neutrodvhe Receivers

318

By A. L. GROVES

Because of the popularity of Neugrodyne receivers at the present time we believe this article by
Mr. Groves will prove of considerable interest to our readers. There are a number of little im-
provements that Mr. Groves has worked out that will no doubt be of benefit to many.

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

its forms.

EFLEX radio receivers are those

in which one or more of the

tubes act as both radio and andio

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 audio 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.

Tt 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 becausc one tube is giving two
stages of amplification. This type of
circuit naturally results in a wvery ap-
preciable economy in vacuum tubes, and
in many cases only half the number of
tubes are mnecessary 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 Dbe faced and solved when a radio
receiver is being designed to operate on
the reflex amplification principle. The
greatest problem is to prevent audio-fre-
quency 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 secen 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 primarilv con-
cerned with the deciegn and operation of

By JOBN SCOTT-TAGGART, F. Inst. A. M. [, R. E.

This is the first installment of an article dealing exhaustively with reflex amplification in all
Those who have experienced difficulty in operating sets of this type or are desirous
of carrying on experiments will find this treatise full of helpful information.

amplification. A three-electrode tabe
may be used as a reflex amplifier, not
onfy 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 iaput circuit is the grid

Fig. 1.

The general circuit arrangement for a
three-electrode vacuum tube performing as a
reflex amplifier.

circuit and it will be seen that two trans-
formers are used to feed the input circuit.
The transformer, L, I, 1s 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 condeuser., C,, is a
fixed condenser having a capacity of, say,
.002 mid., 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,, 18 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,
i1 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 he led
away from the terminals, W, X. The
iron-core transformer, T, T, allows the
amplified audio-frequency currents to be
fed away from the terminals, Y, Z. A
fixed condenser, C, of, say, .002 mfd.
canacitv i€ eonnnectied acrnce the nrimaress

mportant 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 experiment
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.

Locking at the Fig. 1 circuit we see
that the grid of the tube has its potential
changed both at radic 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 termiinals 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, I, 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

cprimary, T, will be amplified currents

and the condenser, C,. will have practic-
aily 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 heing of the iron-core type. The
amplified audio-frequency currents may
be led away from the terminals, Y, Z;
they might, for exampte, 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..

Mlm meadlo Lo
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L, I, 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. G, will now have its potential
varicd 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. THere
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 —4
volt, then back again to —1 volt, and
then —14 wvolts, and so on. 'These
changes are taking place at, say, 1,000

T 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 mnillion. We can
relatively say that the grid potential 1s
being only slowly varied by the audio-
frequency currents. We have assumed
that the change of voltage from —1 volt
to —¥4 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 cvcles
of oscillating current applied to the grid.
T'rom 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-

irequency 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 mutually 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 oue
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 carrving 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. Tf
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 frain 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 inere 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 ampiifier, but ignore each
other in the process of amplificatiou.
Only when one set of currents seriously
alter the operating conditions does the

other set of currents affect it. As long
!'
He,
[

W
| ]

x
z

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 o
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, counditions in which one set
of currents will interfere with the other,
and examples of this will be given as we
proceed.

PARALLEL OUTPUT CONNECTIONS

Altiiough in Fig. 1 we have indicated
how the radio and audio-frequency
output currents may be drawn off separ-
ately Dby the use of different types of
transformers, yet there is another general
method of arranging these transformers.
In TFig. 1 they are shown connected in
series, while in Fig. 3 a change has bheen
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 carrents 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 Deen
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-

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 amplibed 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 he. 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 Ly 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 By 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.
heing connected in the position shown.
The secondary T, of the iron-core trans-
former T: T, 1s 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 input circuits are in
parallel; the condenser C, is inserted in
the position shown for the simple reason
that if it were not there the audio-fre-

~quency currents supplied by T, would be

short circuited through the inductance L,

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 mid. 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,

Fig. 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 stmilar 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. FEven 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 eund 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 B;, 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 is
therefore most desirable. A tube with
small filament emission is not to be
recommended.

A 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 input circuit and the radio-fre-
quency input circuit. ‘This, moreover,
will intreduce 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 low, 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
audio-frequency currents, we can ignore
thern 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-cvcles 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-
fected 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 negatwe 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 feft 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 cnrve

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 thé grid.
In the Fig. 8, since the steepness at the
points A, B and C is the same, the only

X

——

Y ]

A characteristic curve showing the
effect of high plate voltage.

Fig. 8.

guestion which affects our choice of the
poinis 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-
ual nature of these two sets of current
will depend upon whether spark signals,
continuous wave signals, or modulated
signals, such as telephony, are being rc-
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 scafe, 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 be selected in the

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 wariations which are
superimposed on the audio-frequency
current variations, as shown in line 3,
Fig. 9. The radio-frequency wvariations
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, .e., 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-
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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 be obtained.

l/
Fig. 10. A simple single tube reflex ampli-
fication circuit of excellent characteristics.

The great trouble with refex 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 usunally produce a
buzzing noise in the head phones or loud
speakcr This is the one great serious
fault of reflex amplification circuits, and
various 1neans 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, tglephones, 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
variabie condenser Cys, 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 mid. 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,
1s 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 poge 390)
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Waves, Wave-Lengths and [hductance

as leaving from the central point in the form of rings, which, as they travel, grow larger and larger in circumference,

HE heginner, having constructed the

simple radio set descrlbed 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 male 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 1ot known
actually to exist, according to scientists, hut
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 _gIaSS 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 trausmitting 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 vacuuin. In a word, it is nniwersal.

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

phases of the subject, radio.

- ing antenna,

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,
first, that We have a clear understanding of the {undamentals of radio.

AN ‘DOWN AS

WAVE TRAVELS.

It 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

produchon and propagatxon of a radio wave,

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-
so to speale. 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.

Tlow this is done or why, no one knows.
It is simply what might be termed a proven
fact of science. It actually happeuns and
that is all we lknow. The {fact remaius,
however, that when the transmitter shakes
or vibrates this universal medium, the vibra-
tions travel in all directions through the
wnverse for thousands of miles in all direc-
tions. The distance the vibrations travel be-
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

of times.

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 worlc a pullev connected to the gen-

Now if a stone were

This is an anal.ogy 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 first 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
lbe explained later, TFor the present, how-
ever. we will deal with the currents flowing
first in one direction and then i the other.

Tt 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 our homes ancd run onr mills,
except the flow changes directions much
more often. Who has 1ot seen the notation
on motors or electrical appliances about the
house, “60 cycles”? This means the instru-
ment is built to be used on currents which
change directions—flow first one way
through the conduncting 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—
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 polarltv 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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mecaning changing direction 00 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 oi
times a second. The number ot times each
second it will pass backward and forward
will depend upou the length of its arm.
This is one of the well known laws of
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 sccond. If a pendulum about
three feet long were used, each foot of
paper would show a line representing one
complete cycle, that is, the line drawn_by
ihe pencil would begin at the center line,
extend far out to the right, reverse, cross
tlie center lhinc again, swing out far to the
left, reverse and come back to the center
line one foot away from the beginning
point, as illustrated in Fig, 2. This curved
line would be repeated every second until
the pendulum stopped. It might not swing
so far out; in fact, as the pendulum grad-
ually lost speed, the corve 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. 1i 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 trapnsmitting 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 fxed
speed of the paper traveling under the pen-
dulum. Thus, the wave-length of the radio
wave depends upon the frequency of the

1

“BIRECTION OF
ZLIRRENT FlLow

<

-

Any current carrying wire 1s enclosed in 2 magnetic field.

sketches should serve to illustrate,

TWO WAVE LENGTHS TO ONE FOOT WITH
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The meanings of the words “wave-length” and “frequency” are often misconstrued. 'T'he above
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 1o 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
always 186,000 niles—or 300,000,000 meters
—{rom the transmitter at the end of the
first second. That is, it would be if the
station had sufficient 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
4 crest and trough marked on the moving
paper, or as there was a crest and trough
m the water wave. It is the distance {rom
the top of one crest to the top of the next
that 15 called the wave-length, as shown in
Fig. 2. Now, since the undulatory motion
i the ether travels at the rate stated, at
all times, the distance from the top of onc
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 malking undulations in the ether.
Thus, to fnd the wave-length we divide
the speed of travel—186,000 miles per second
—by the frequency.

Wave-length is aone 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

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

fAow,

The extent or circumference of the spirals is dependent upon the strength of the current,

of wave-length, itself. More germane to
the operation of radio apparatus is the fact
that all electrical circuits have a mnatural
period (or a natural rate of vibration at
which they work more efficiently than at
any other) just 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 cailed 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 cuarrent and conduct themselves ac-
cording to the actions of the current, If
the current jumps so do they. If the cuor-
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 cur 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 nductance—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



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 lat_er.
We must keep in mind though, that both n-
ductance and induction are due to the lines of
force. .

As was stated, whenever the lines of
force froni 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 Lknow
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 certamn
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 variocoupler 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 iorce
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 hegins 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 te 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 one value, in alter-
nating currents—the lines of force are
changing, are growing larger and larger
and then becoming smaller and smaller and
then deoing the same thing in the opposite
way. From this it is ohvious 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 lkeep
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
within 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 convenient and
eficient 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. Fach has a certain constant—called
the  dielectric  constant—which  affects
the wvalue, or capacity, of the conden-

ser. Air is considered to have a dielectric
coustant 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
Efectrics™

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.

o

.period of vibration of its own.

the thickness of the dielectric between
them) also have an effect upon the capacity,
whicli 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 nlates 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 hends further. It will swing hack and
forth for a number of minutes before coming
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 energy 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 alivays employed in
conjunction with an inductance coil.

TUNING

Now we come to the primary fact of
tuning.  Every condenser and inductance
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(coil) connected together have a natural
period of vibration just as a pendulum.
This period is amenable to certain laws.
The period (which is to say the number of
oscillations or reversals of curreut 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 coll having a certain value
of inductance (measured in milli-henries)
will have a dehuite frequency or uatural
Change the
value of either the coudenser 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 jts 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 wvery great—will give the
current so much opposition that it will not
flow at all. And the further from the
patural 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 beginning 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 ¢on-
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 thc
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)

Tlustrating *self-inductance’ in a coil of wire,
The magnetic 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 origlnal current flowing in each wire.
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The Use of [ron [n 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, ag-
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 mctal, -

it induces short circuited opposite currents

/ron (ore

‘s,

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

in the substance of that mctal, and thesc
secondary currents react on the primary cir-
cuit, in a way which is most simply de-
scribed as increasing its effective or appar-
ent resistance 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, aiel hence secondary induced
or so-called Foucault currents are not so
strong in iron as they are in copper; bnt
otherwise they are just the same, in kind
though not in degree.

Iron, however, has the additional prop-
erty of being maguetizable, hut so long as
these Foucault currents last, they tend to
screen it from the magnetizing effect of
the primary currcat, since they are opposed
in direction to that current. They, there-
fore, delay thie 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
wonld have time to subside, Ikilled 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 he magnetized and de-magnetized, or
reversed in magnetism, in accordance with
the fluctuations of the exciting current,
though with a certain amount of lag.

Foucault Currernts

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

Str 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.

ot 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 curreats
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, not longitudinally, and
for this reason it is usuvally built up of a
bundle of thin iron wires, which though
incompletely insulated frem one another
(beeause insulation would take up valuable
room), may vct he varnished, or at any
rate slightly coated over with suffcient
oxide, to prevent free electrical cirenlation
or passage of current from wire to wirc.
Their longitudinal continuity is necessary
for the magnetic lines of force; their lat-

/
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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 I,

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 lisks
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-
reut, and are not continuous in the direction

of the current itself.
Al this is probably well understood. Cer-
tainty it is understood Dby instrument

malers.

Tron has another property called hystere-
sis. This means that its rise and fall in
magnetism are not quite similar. It 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 cnrve”” The fall follows a similar but
not identical curve: so that the two curves,
when plotted. enclose a large area, when

No technical words ¢re used that are

the magnetization and demagnetization are
fairly complete.

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

Wherever curves of this kind enclose an
area, 1t means that work is done during
the magnetization which is not got bacle

Lirnes of Force

/ron

An iron core of this type, with the leg in the
center js 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-dowu
paths were identical, there would be no
loss, but when they differ from each other,
it 1s like impertect elasticity; you don't get
hack from the spring all you put into it.
You never get more, and yvou may get less.
The diffcrence or the loss at cach cycle is
represented by the area enclosed between
the two cnrves. The fatter this aren. 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 bave much less hvs-
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 by no.
means insignificant. It results i leat,
which 15 always the outcome of waste
energy, and the transformer must be kept
cool artificially. At a frequency 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
And so for audio {requencies, such
{(Continued on page 405)

be less.

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 f{requent occurrence of
lightuing storms. As sure as the seasons
roll by so sure are peoplc taken in by this
erroneous notion, especially at this time of
the vear. This notion is a pure mmyth, found-
ed, most likely, on ignorance. It is extreme-
ly desirable, therefore, to explain in simple

leqd-n ‘[ Ant

o
\ Phones
L Lo Gna. @

Lightrm, ;'I
5%//2‘5/7 4
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 pratection.

.|l|j|

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 yet 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
cquipped 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 bhe 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 mediun of Nr. Wolf's article, the fact that the use of
an aerial in nowise endangers a person or @ house from lighining, any mare 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 1s 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
hillions of small water globules, and the elec-
tric charge which, therefore, piles up on the
cloud becomes greater and greater until real-
ly enormous magnituces 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 hody near it, as for ex-
ample hetween the cloud and the earth, or
hetween 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
indefinitelv. When a child pulls a rubber
band at hoth 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 1s no more whole rubber
band. The tension in the rubber band be-
comes s$o great that it must give and it
breaks. In the same way, when the voltage
on the cloud increases, the electric tension
hecomes greater and greater between the
cloud and the objects near it. The voltage

increases until the tension can no longer
Lepd-m
r 4nt
o
Lightning Phones
Arresier l:oﬁmz °

f1g. 2
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 telephione, telegraph and power wires
have an insulating covering which fully pro-
tects them from the ravages of lightning.
This is not so. It 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. Tt strilkes 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
fromm 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.
It 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 hearing 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 hy
lightnmng 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 strilee 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 likety to bhe the case
must be evident from a knowledge of the
action of the lightning rod; and #he antenna
well grounded 15 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 ratsed against the telephone
for attracting lightning. Telegraph wires
and power wires also come irom the out-
side to the inside of the house, yet these
are 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 J0-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 m use, the lightning switch is

(Continued on page 376)
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Frg. 3
A combination of lightning switch and

ar.rester.
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 Designh

By THE TECHNICAL STAFF OF RADIO NEWS

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, Ravio
NEews constructed the recciver about to be
described. It has quite a few assets: Non-
radiation, selcctivity, covers all broadcast
waves, case of control, quality of reproduc-
tion. good volume and appearance.

Radiation 1s very annoying these. days on
account of the great congestion. Ivery-
one, at one time or another, has expe-
rienced the squeals and howls sent out from
some ncighbor’s regenerative recciver. There
have been a great many claims made by
manufacturers stating their product will not
radiate. 'With few exceptions, their claims
are exaggerated, 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 uuntuned winding of four turns
placed over the grid coil of the detector cir-
cuit. The detector circuit cau oscillate frees
ly without even the nearest neighbor being
disturbed.

As a result of tests made in various loca-
tions in and outside New York City—the
most congested radio center in the world—
not the least bit of trouble was experienced
in bringing in distant stations through the
locals, WCAE, on 462 meters, and WRC
on 469 meters were brought in ou the loud
speaker at any time without the least inter-
ference from WJZ on 455 meters or WEAF
on 492, as well as WOOQO or WIP on 509
meters, provided there is not too much static.

This set has a range of 200 meters to 550
meters and has the same dial settings at all
times for a given station.

Quality reproduction is often sacrified for
volume, but owing to the one stage of trans-

amplification.

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
The audio frequency amplification s novel.

A front view of the receiving set described in Lhis article.

Nc. 1 is the aerial tuning dial; 2, the

detector jack; 3, the dial controlling regeneration; 4, the filament switch; 5, the audio frequency
amplifier; and 6, the dial for tuning the radio frequency amplifier.

former coupled A.F. and one stage of resist-
ance coupled A.F., ordinary volume 15 se-
cured without distortion, while the one stage
of push-pull A%, gives a good boost to the
signals without distorting them. Auny station
that can be heard clearly on the phones can
be heard on the loud speaker with good vol-
ume.

Numerous dials and controls make them-
selves conspicuous by their absence. No
filament controls are visible for the reason
that automatic devices are employed. Six
vacucus current adjusters aund two filament
control jacks care for this important factor,
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In spite of the fact that the sct contains
six tubes, it is not particularly difficult to
construct if properly laid out. Instead of
connecting wires tlis way and that, without
any lay-out or planning, a little thought re-
garding the lay-out will save time and result
in better appearance and operation.

The first thing to do in building any set
is to secure all the nccessary material he-
fore work is started

BILL OF MATERIAL

1—7 x 24 x 3-16 inch hard rubber or bake-
lite panel.’

S
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SCHEMATIC DIAGRAM OF THE SIX TURBE RECEIVER. The
: 11, 68 turns of No. 26
with tap at 15th turn; I2, four turns of No. 24 S.5.C. wire insulated
from I3 by a strip of cambric cloth; 13, 39 turns of No. 24 8.8.C. wire ;
8.8.C. wire; C1-C2, .0005 mfd. vernier variable
.00025 mifd. fixed mica condenser with
C4-C5, 5 mid. by-pass condensers; C6, .00025 mid. fxed condenser; C7,

key to the diagram is as follows:

14, 30 turns of No. 26
condensers; C3,

§.8.C. wire

push-pull transformer;
leak clips; )
disgram marked +A

.04 mfd. by-pass condenser; R1, 2-megohm gdd leaks; R2, 48,000-ohm
lavite resistance; R3, Y4-megohm grid leak; R4, RS, R6, R7, R8, R9,
fixed resistances for 201A type tubes; T1,
with ratio of about 4/ to 1;
| Ji. T2,
The negative terminal of the “B” battery connects to the post on the

v audio frequency transformer
T2, input push-pull transformer; T3, output
double circuit flament control jacks.
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A top view of the assembled set showing the disposition and wiring of the apparatus,

The principal parts are: 1 and 2, .0005 mid. variable

condensers; 3, radio frequency coupler; 4, audio frequency transformer; 5, 48,000-ohm resistance unit; 6, grid leak; 7, push-pull transformers;
8, fixed condenser; 9, aerial tuning inductance; 10, jacks; 11, grid condenser and leak; 12, aerial and ground binding posts; 13, fixed condenser,

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%Y-inch baseboard.

6—Tube sockets.

6—Amperites No, 1A for 201A tubes,

1—Resistance (48,000 ohms.)

1—.00025 fixed condenser.

2—.5 mid. fixed by-pass condensers.

1—.00025 fixed grid condenser with clips.

1—2 meg. fixed grid lealk.

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—214 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—5%4-inch round head wood screws.

6—3g-inch flat head wood screws.

9—14 x Y-inch machine screws with nuts.

12-—3%4-inch round wood screws.

1—10%-inch strip brass or 734 x ¥4-inch
brass angles.

1—A.F. transformer, ratio 4%2-1,

1—Spool No. 26 S.5.C. wire.

1—Spool No. 24 S.S.C. wire.

1—10 x 1-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-—Ioud speaker.

I—pair head phenes {optional).

The wvariocoupler may be of standard
manufacture, or may he constructed at home.
Secure a 90-degree mounting, a 3-incl 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.5.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 14 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.5.C. wire should he 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.

1t will he 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
manuer 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 U4-inch machine screws. Be
careful not to mix up the push-pull amplify-

ing transformers, as they are identical in -
appearance.

If a grained panel is desived 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 powcer over it. Try as much as
possible to rub in straight lines, because noth-
ing [ooks as bad as a panel which 15 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 mounting 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
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Constructional details
apd measurements of
the radio {requency
coupler. The coils on
the outside tube are
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the primary and sec-
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quency transformer.,
The coil wound on
the rotor is the tickler
coil which is connect-
ed in the plate circuit
of the detector wvac-
uum tube. This coil
provides regeneration.
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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
hotes. The filament switch should be mount-
cd 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
tine makes the parts easily accessible to
connect, Four holes should be made 34 inch
iromn the bottom of the panel and counter-
suuk to provide for the mounting screws,

After the panel is fitted to the haseboard,
disconnect it, as most of the wiring 1s done
on the baseboard. The filament circuit should
be wired first as the lcads 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 ¥4 of an ampere
to light the hflament. 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 tubc
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-
cd, the socket was connected with the fila-
ment current reversed to simpli{y the wiring.
Following the completion of the filament
wiring, continue with all the other wiring
which can he made without the panel, being
careful to solder all joints well unless thev
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 1s 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
4 small amount of lead on the wire and
slide the covering over the bump.

When the jacks are soldered use the flux
verv' 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 he 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

- " ">=8Binding Posts

53 furns
l #26 $5C wing

—4 5 furns
#76 55C wire

" dngle brass
2 far mouniing

Constructionat details and measurements for
the aerial tuning inductance.

sure to conncct 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 OK, hook up
the batteries carefully, and insert a tube
in the radio frequency socket and another

All measurements are given.

in the detector soclet, the first and second
irom the lelt. 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-
lv turn the two condenser dials to the right
until something is heard. Decrease the re-
eeneration by turning the coupling dial to
the right until the reception is c¢lear and the
reseneration below the oscillation point. If
signals are received, put in the amplifier
hulbs 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 maximum 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

(Continned on page 416)

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

former; 5, 48,000-ohm resistance unit; 6, grid leak; 7, push-pull transformers: 8,

by-pass condenser: 9.

aerial tuning inductance; 11, grid

condenser and leak; 12, aerial and ground binding posts; 13, by-pass condenser.
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More Solodvyne Circuits

By A. D. COWPER, M. Sc.

As we said, the Solodyne principle will be applied to practically all forms of present day cir-

cuils.
’ tory way. Complete details are given.
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Fig. 1 A Solodyne circuit consisting of one stage of radio frequency amplification with a crystal
detector.

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 flament 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
recti{ying 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

-

Here we have a few of the applications worked out by Mr. CGowper in g mast satisfac-

that considerably less electrostatic feed-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
mid. 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 ef-
fective, and gave appreciable radio frequency
amphﬁcat:on Actually the tuned circuit
was a_variometer of 50-50 turns of No.
22 D.C.C. wire, wooden ball rotor and 3%4-
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 )
suthctently 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-cholke, as shown. The

Radio choke
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the same second grid and positive of the
“A" battery, as in Flg. 1. The circuit
oscillated even more easily than before, so
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A two tube circuit consisrihg of one stage of radio frequency amplification and detector.

A one tabe reflex circuit employing the Solodyne principle.

chole is the customary coil of about 250
turns of low distributed capacity. On trial
this circuit gave quite good results consid-
ering the smail power available, and was
11most free from unpleasant noises asso-
ciated with powerful reflex circuits.
CIRCUIT IIX

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 (ov
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 it _
they are; 3.5 volts across the filament mav
suffice. The (second) erid circuit may have
a fAxed inductance and variable condenser.
such as a No. 50 or 75 honeycomb coil
shunted by a .0005 mifd. 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 1V

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 tubc. The cHect of small grid-
bias (1-2 volts) should be tried. Good
audio amplification was obtained this way,
on trial but, of course, there is the limiting
factor of the small plate-current (.03 mil-
liamperes only). With a six-volt “A" bat-
tery, providing, say, 2.5 volts “I13" battery

the signal-strength was greatly improved.
and with one or two flashlight batteries
as “B” voltage quitc good loud speaker

work was possible.
A THREE-TURBE CIRCUIT

By combiiing circuits III and IV the
more ambitious cxperinicnier can achieve a
three-tube circuit which will operate on a
single four-volt “A” battery. But the Limit-
g effcct of the small plate-current in the
last tube will be wvery evidcnt, except on
the most distant stations.

CIRCUIT V

A {our-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 tfour-volt A" battery. This
has been developed in principle, for use
with standard tubes receuntly by the writer
and gives excellent results with ordinary

cogp Aercal
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Fig. 4. One stage of audio frequency amplificatien is obtained with this arrangement.

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

_avatlable power is so small, the coupling

betwcen the honeycomb coils must be rather
looser than usual—say at 2-inch centers—
and a D.L. 1,500 tickler coil is uscd, with
a D.L. 1,000 oscillator coil bridged hy a
01 mifd. fixed condenser. The latter coil
also acts as radio-choke for the radio {re-
quency feed-back. The circuit should be
tried first with no racio frequency feed-
baclk and honeycomb coils closely coupled.
when a steady faint wlhistle should be
heard; second, with the honeycomb coils
well apart. e.g., swung at right angles, and
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A super-regenerative circuit which wwill give good results without the use of a “B”

battery, working of course, on the Solodyne principle.

An [nexpensive, But Efficient Reflex Receiver

N building this set 1 was guided by neces-

sity, hence the simplicity, but in spite

of this the results are a revelation. I
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.
{ts selectivity is somewhat superior to a
single circuit regenerative, and I am both-
cred 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. T 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 regenetation,
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
ot 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 mnprove-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 34 in, for
the broadcast range. Many more than -the
usnal number of turns are needed in this
mode of connecting and tuning the aerial.
The tuning capacity muost be kept small.

A TRANSMITTING CIRCUIT

It might be noted that a single-tube de-
tector circuit of the type indicated (Circuit
IV, left-hand part) if the sccondary of a
modulation step-up transformer is Intro-
duced mto 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 myvself. 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)

TR W T T

Tuned impedance
radio frequency
amplification Is
employed in this
reflex circuit. The
coil L2 is placed
in inductive rela-
tion to coil L1.

AL G U
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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 aucdio 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.
DISTORTIONLESS AMPLIFICATION
While discussing loud speaker reception it
will be noticed by all who make this unit
that the ,usual rushing, hoarse noises often
emanatmc 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 15 coming through, there
i3 a background of absolute silence. The
speech and music are verv 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 riskk 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,

Fig. 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.

PLACING OF THE
INSTRUMENTS

+ Figs. 1 and 2 show the
front and rear views of
the audio frequency am-
plifier unit and Fig.

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 amplifving

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

The Solodyne principle has been extended to use in audio frequency amplifiers.
to be readily attached to the Solodyne receiver previously described, but s adaptable to any set.

1t is so built as

heen 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 coiventional 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 donnected together near
the “A” battery that there will be a fairly
steep potential slope between the two gruds,
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

tranzformers and the two vacuum tube ) )
sockets which, as can he scen from the A word might be added concerning the
rear view photo, are of the metallic connections of the tube. The tubes now being

trput w;:._r
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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 bakefite which supports the
four necessary binding posts employed for
making the external connectlons 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”
batterv,

Fig. 1. Froat 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

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 1s too high, a thin pencil line
across the 001 mfd. condensers will serve
efficiently. The two audio frequency trans-
formers employed in this amplifier should
have a ratio of approximately 414 to 1.

Constructors should rememher to connect
the inside grid, marked I.G. in Fig. 3 to the
regular binding post on the socket and the
gontrol 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 soalked 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

Wax

Brass cip

Thread soaked
m fndia tnk

Details of a mercury variable grid leak.

tube. This mercury should be of such bulic

_that it will almost completely cover the
thread when the tube is placed in a hori-
zontal position. After the right quantity of
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 proh-
lem is to provide a suitable 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 malke
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 auick. neat.
simple and substantial method of fastenine
the ends of mnarrow 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.

e

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 outsicde 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.

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. Usnally 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 thev are fas-
tened to the batterv terminals. This corro-
sion takes the form of a soft pasty, bluish

mass, being most 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 ( op,aér Wires

’ Heavy Wire jé/a’er or
{ Lead Strep

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. Tt works like a
charm and will take any soldering iron from
the ten-cent store variety up. This solder-
ing outhit 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 214
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 purpose. = A small can-such as is
used for canned heat is obtained__and is
packed full" with cotton batting, A disk
of wire screen or netting is then forced
under the rim of the can. The cotton bat-

b=

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 £ in the sketch;
the soldering iron is inserted in the wire
loop and the alecohol lighted. Tt will take
very little time to bring the temperature of
the iron to the proper point. When sufh-
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 filamient when the kev was pressed,
1 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

Compernisalimg Frlament Winding

7o Filament 70 FPrimary of

of Tube Plate Transformer
4 Sec.
T .
Saaer=
S I
FPre 1
1 MOV AC

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
wlien the key is pressed the filament voltage
remaitis ¢onstant. 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 s 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

Swetch point

Solder /-/eré/ Panel

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 1s 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

U

Two or three inches ¢f 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 ecreating nc
mterference 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 Franlk T. Parrish.

COMBINATION SINGLE AND.
DOURBLE 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

-
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A clever jack arrangement for different cir-
cuits.

o
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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 coll 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-
sertedd 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. Terve.
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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
mside 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 . Burton.

Lead tn Wire

U 3
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Bottle

A in can and a bottle makes a fine “stand-
off”” insulator.

A NIGHT LIGHT FOR TRE
RECEIVER

It very often happens that just the niglt
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 bilf
as low as possible and to be 1n bed at a respect-
able hour. On occasions such as this, it
invatiably 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

Method of using lamp for night reception
with portable sets.

of this light will be very small and it can
be switched off or on when desired.
Contributed by John J. Straver.
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Compact regenerative receiver,

In diagram No. 33 is shown a circuit
which will prove very efhcient, 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 wvariometers is
shown on the diagram. It will be advisable
to place a- fixed condenser (C) of .0005
mfd. 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.

G
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Cockaday four circuit receiver,

Diagram No. 36 shows the well-known
Cockaday circuit, which thas 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 banl
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 bv about
14 inch., Variable condensers C and Cl 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.

+

A sharp tuning 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-
ondarv of a variocoupler. In this case, ‘the
primarv of the coupler should consist of
about 35 turns of wire. L is mot in induc-
tive refation to L1 but 1s coupled thereto
hv 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 mid.).

Simple Super-regenerative circuit,

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 mifd. capacitv. A
standard variometer is inserted in the
plate circuit, which will control the
regeneration. A fixed condenser C1 s
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 mav be reduced by decreasing the size
of the condenser C.

o
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Circuit No. 35 In this diagram we have
a circuit using capacity coupling.  This
coupling is accomplished by means of con-
dengsers C and Cl, which are of .0005 mid.
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 mid. variable condenser C2.
The coil 1.2 is inserted in the plate circuit
of the detector for regeneration. The by-
pass condenser C3 is of .00 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.

|
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Capacity coupled circuit.

L ||||}Ial|||||||||||

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
varjometers must be of good manufacture
and should have a large value of inductance.
Only one honeycomb coil of 1,250 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 he 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 emploved. The “B” bhattery can be any-
where from 45 to 150 volts.
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Flewelling Super-regenerative receiver.

+
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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 mid. (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 grouad 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 mifd. 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 be necessary to experiment with dif-
ferent sizes for best results.

SHEET 8§

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 mid. 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 Cl 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,

EW

f

m LT

Reflex receiver using tuned impedance R.F,
amplification.

A

Another reflex circuit is shown in dia-
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-
combh coil, or may be made by winding 45
turns of No. 24 S.C.C. wire on a 3-inch
tube. A wvariable condenser Cl1 of .0005
mfd. capacity is shunted agross 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
which is tuned by a 23-plate variable con-
denser. A 400-chm 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
than that shown in diagram No. 42. The
tuning condenser across the secondary 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 be
moved towards the positive side to correct
this sondition.

The Bishop Ultra-regencrator..

Another type of super-regenerative circuit
is shown in diagram No. 41 and is known
as the Bishop Ultra-regenerator. In this
receiver two fhixed condensers Cl and C2 of
002 mifd. capacity are employed. A fixed
resistance of 12 0007whms 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
methiod and a variometer of standard size
is emploved for this purpose. A radio fre-
quency choke coil, shown as L1, 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 hattery 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.

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, Ravio News:

'Smatter? Is the Radio Supervisor for
the Atlantic Coast sicly, ou a vacation or
what is wrong here of late?

Heard him at a recent Philadelphia ban-
quet throwing bougquets at himsel{ in regard
to the absence of interfercuce 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 now! whoce! They've
cut loose agam, not only the naval stations
(which we have with us always) aud com-
mercial stations also, but the ships and even
the amateurs.

Being abfle 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-
jand, to have a ship keep interfering at the
interesting times.  Certainly when that
aperator 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, T know it is easy to tell some-
one .else how to run his business, but if T
were a Radio Supervisor T 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-
pated seems to have died a slow but sure
death. Personally, T 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 youv
columns his idea as to the nracticability of
the above suggested method.

PeTer MorrELL,
Wilmington, Del.

A BOOSTER FOR RADIO NEWS
Lditor, Rapio NEws:

T am a reader of your magazine, and my
interest in it has grown up with it. I can
remember the day when only oune news-
stand in the city in which I lived handled
your magazine and thev only got a few
copies and there was always a mad rush
for them. I kept for some time the first
copy I bought, hut somehow I have lost
track of it. I save them for reference, and
find them better than any teclinical hools
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 he 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 aslked what was best for this or that

and then listened to a line of radio terms
that even I could see were senseless. "Lhey
usually say you need a good many things or
the circuit will not worle well when in real-
ity they have put in everything they sell
that will not injure the cireuit. Of course,
thev will say that 1s good business. [t has
given me much pleasure the past few years
to go mto a store and ask the advice of some
of these promising young radio advisors and
when they have fAnished I feel like saying
“You had better try that one out yourself,”
and they wiil 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 civcuit and
hand it to you and say: “Trv this” just
like a doctor. Many of these have just
come to the {ront in radio in the past vear
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
so 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 Radic Appa-
ratus.

Radio Oracle—Questions and Answers,

to

Radio Wrinkles.

have spent a lot of money trying to find out
which circuit is the best, and finally are suc-
cessful in making one of them worl. 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. T was steered wrong this way
once and never again. Next time I want
any information I will write Rapto News,
N. V. LracH.
Box 748,
Needles, Calif.

QUITE RIGHT
Editor, Ranio 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 fullv 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

My remarks are prompted by Mr. Pyle’s
article in the June issue of Rapio Ngws,
“Are you a Radio Engineer,” which I think
is very opportune.
H. M MATTHEWS.
3534 Qlive Street,
St. Louis, Mo.

337
TRY THIS ON YOUR SET
Editor, Rapio NEws:
Now that static interference is in full

swing and sometimes takes the entire joy
out of reception, perhaps a slight alteration
i 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 1s regenerative, so I do not kinow
whether the same results wili be obtained
with other hool-ups, but T 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 hattery 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” batterv are
connected to switch points already, the ad-
dition of the two-point switch merely makes
a convenient method of reducing the plate
voltage ou the detector tube. one point giv-
ing a range on the other switch from 1614
to 22145 wolts, and the other point gives a
range from 144 to 734 volts, i

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%5, 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 ordinarilv 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 1s what bhappened. 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. HoFrMANN,
916 Madison Ave.,
Kewanee, Il

[We experienced the same phenomenon
while wsing a Solodyie ("B ‘battery-less),
set. It seems to reduce static wery consid-
erably—Editor.]

REGARDS A SEA-GOING “Op”
Editor, Rapio News:

I teo 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 rcason you gave for it, in the June issue.
I was under the impression that vou 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
inguiry, sent by 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 guestion ceased
to be. T am, therefore, taking a chance, a
long chance, so if you do not consider it
worth putting iuto print, please acknowledge
in your paper as follows: “KDV] r gsb
gru sk”; that will not take up much space,

(Contimted on page 350)
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES beirig 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 l:adio engineering practice, they will each be awarded & 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, it 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 snd 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 atfachment,
as shown in the illustration. The
Josses at 1,000 cycles are equivalent

to a series resistance of 125 ohms,
The maximum capacity is 492.70
mmf. and the minimum, 10.98
mmi. This condenser is manufac-
tured by Gardiner & Heyburn, Inc.,
Philadelphia, Pa.

Arrived in excellent packing.

AWARDED THE RADIO
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 series 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 Lknoly turns

the dial from minimum to maxi-
mum. The reducing arrangement
1s 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 RADIOQ
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 502.

COPP VARIO SELECTOR

The Copp vario selector is not a
wave trap. It is an instrument
designed for use with single circuit

D

Apparatus awarded Certificates

receivers and converts them into
double c¢ircuit 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
posts of the single circuit receiver.
With its use the single circuit re-
ceiver is made very selective. Man-
ulactured by the A-C Electrical
Mfg. Co., Dayton, Ohio.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-

TIFICATE OF MERIT NO. 490.

BRADLEYOHMS

The Bradleyohm is a carbon disk
pressure type of rheostat desngr}ed
to cover various ranges of resist
ances, The No. 25 Bradleyohm is
rated at 25,000 to 250,000 ohms.
Under actual test it more than cov-
ered this range. They will be
found useful in many circuits, such
as in resistance coupled amplifiers.

Manufactured by Allen-Bradley Co.,
Milwaukee, Wis.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MLERIT NO. 486.

LINCOLN DETECTOR
The Lincoln enclosed semi-per-

manent detector is designed fox
front of panel mountiog and is
compact. The catwhisker and the

deteetor cup fit in metal sockets in
the holder case and are ecasily
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 THI 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 Speeialty Co.. 91 Sew-
enth Ave., New York City. These
eondensers ave of the wusual con-
struction and  are furnished com:

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
capacities are 12.20, 14,03 and 15.25
mmf,

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS.
503, 504 and 3505,

AMBROSE VERNIER DE-
TECTOR

The Ambrose crystal detector is

of accurate mechancal construction
and highly finished, It has three
adjustment knobs: One attached to
thc detector cup changes the posi-
tion of the c¢rystal; another con-
trols the catwhisker adjustment;
and the third aets 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.

ATRPHONE LOW LOSS CON-
DENSER

This condenser, as the illustra-
tion shows, has a geared wvernier
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,
14.03 mmf. Manufactured by A.

. Bowman & Co., 23 Church
Street, Cambridge, Mass.

N

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABOQRATORILES CER-
TIFICATE OF MERIT NO. 501.
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HARKNESS CONDENSER

The Harkness condenser differs
from the wusual type in that the
complete sets of rotor and stator
plates are die cast, each in one
piece. The condenser is of the
grounded rotor type and has very
low losses. The 13-plate condenser
submitted by the Radio Guild, Inc.,
256 West 34th Street, New York
City, has a minimum capacity of
10.37 mmi. and a maximum capacity
of 371.92 mmf. The dielectric ah-
sorption losses at 1.000 cycles are
equivalent to a series resistance o
40 ohms.

AWARDED THE 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
as 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 Aush mounting ty{)e, 3% inches
in diameter over all. The volts
meter readings are very accurate.
Manufactured 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 c¢ell should be meas-
ured, This requires an accurate
hydroteter. The one shown in the
illustration is manufactured by the
Biltrite Motor Equipment Co., Inc.,
§22 10th Ave., New York City.
This hydrometer is accurate in its
readings and of durable construc-
tion. It will tell instantly if ths
battery is in a charged or dis-
charged condition.

=g

Avrived in excellent packing.

AWARDED THE RADTO
NEWS LABORATORIES CER-
TIFICATE OF MRERIT NO. 493,
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RHAMSTINE NEEDLEPHONE

The Ribamstine Needlephone will
enzble anyone who owns a phono-
graph to make use of the excellent
acoustic gqualities of the horn and
toue arm in conjunction with a radio
set.  The Needlephone is simply
plugged into the.receiving set and
the needle of the phonograph is set
mto the groove in the armature of
the Necdlephone. 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 [orm 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 packing.

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.,
Owenshovo, Ky., is of the standard
construction and has a five-volt 14
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 amplificr and detector.
AWARDED THE RADIO
NEWS LABQRATORIES 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 panel
for tuning purposes, as shown io
the illustration. The filament rheo-
stat and two other control dials
which need Tittle changing are
mounted inside of the cabinet.
Arrived in excellent packing,
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 rectiier for
converting the alternating into
direet current must be used. The
Valley battery charger is a mie-
chanical rectifier. A vibrating reed
which vibrates in syncronism with
the frequency of the alternating
current 1makes eontact with lheavy
carbon brushes and rectihes the
current. The charger also has a
step down transforimer that lowers
the voltage to the proper value. By
tneans 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
manuiactured by the Valley Electric
Co., St. Louis, Mo.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 485,

STRAITLINE CONDENSERS

The 15, 23, and 43 plate Strait-
line variable condensers, inanufac-
tured by the Haig and Haig Mfg.
Co., Rochester, N. Y., arc of the
grounded rotor type and are of very
simple and durable construction.
The losses in these condensers are
exceptionally low. At a [requency
of 1,000 cycles the dielectric absorp-
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 minimum capacities are
9.15, 12.81 and 20.74 mmf. respec-
tively. The illustration shows the
43-plate condenser.

Arrived in excellent packing.

AWARDED RADIO
NEWS LABORATQRIES CER-
TIFICATES OF MERIT NOS.
507, 508 and 3509,

DUAL LOUD SPEAKER

Besides being a wvery 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 diaphragm in- the
loud speaker unit. The ear phone
attachment, of course, saves the
expense ol a telephone head set,
Manuiaetured by the Dual Loud
Speaker 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 eonstruction
of molded bakelite, but is some-
what different than the ordinary in
that 1t 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 exccllent con-
tact. Manufactured by the Mazda
Radio Mlg. Co., 3405 Perkins Ave.,
Cleveland, Qhio.

Arrived in excellent packing.

AWARDED THE RADIOQ
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO, 492,

POLYDYNE RECEIVER

The Polydyne five-tube receiver. is
a_ very attractive and highly fin-
ishhed instruinent. The mahogany
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 “BY batteries. The
set comprises two stages of tuned
R.F. amplification, detector and
two stages of A.I'. amplification.
The set is well balanced and does
not oscillate. It is a very sensitive
instrument and reproduces hroad-
cast programs with excellent qual-
ity. Manufactured by  Dictzen,
Ine, New York City.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS TLTABORATORIES 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, whieh is
manufactured by, the Royal Mig.
Co., 206 Broadway, New VYork
City, is so constructed and is an
exceptionally  sensitive dceteetor

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
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tube. 1t works well with a plate
voltige of 16. The filament cons
sumes a eurrent of one ainpere 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 inanufactured by
the Stromberg-Carleson Telephone
Mfg. Co., Rochester, N. Y. The
horn is of a rough and attractive
finish, having a 12%4.inch bell and
standing 2614 inches high. The
adjustable loud speaking unit is
mounted in the mahogany base.
The loud speaker is furnished com-
plete with cord and plug. The unit
responds with uniform volume over
a wide band of frequencics and
consequently the loud speaker re-
produces with very little distortion.

Arrived in excellent packing.

AWARDED THE 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, 727-73%  Frelinghuysen
Ave., Newark, N. J.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 384.

PORCELAIN SOCKET

The Hart & Hegeman Mig. 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 THE RADIO
NEWS LABORATORILES 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-

(Conitnued on page 423)
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| Fred

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 simple Micro-tuner.
stations in regular alphabetical order.
handed monkey-wrench.

the heat that melts the ice.

When carefully adjusted, this condenser control has produced remarkable results, bringing in distant
The steering wheel control makes the coarse adjustment on the dial by means of the tiregear and left-
A Ffner 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.
The drops of water move the fan delicately.

Having
This regulates

The fan motion 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 depari-
ment promptly answered 1f written on a
good quality of paper and wailed in on 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 technical
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. 1. K. Groon, Aching Joint, Md.

7 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, 1 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 Piug, Kx.

A. You are correct in using vour loud
speaker to bring in the Nighthawks.

By [. R. TANNERILL

OR TRY SISTER’'S GARTERS
Q. T have all the apparatus necessary to
instail 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
Citv where there are so many radio sets
that they are obliged to place cardboard
separators hetween the aerials to prevent
short circuits. In the mwore congested dis-
tricts good radio programs from the Middle
West are frequently left 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
(). How is the diaphragm connected into
the circuit?
Harry Neck, Barberton, 1d.
A. The diaphragm is connected directly
hetween the soup transformer and the hash
condenser.

EVERYTHING BURNS BUT THE WIRE

Q. What is the best method of soldering
a connection? Where can I learn to solder
properly?

R. Berry, Seeduville, Avk.

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 alwayvs he 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
Sl_nerlff in Arizona. It is placed in shunt
with the prisoner’s neck and the trap sprung.
See the Sherift for this hook-up.

PULLS 'EM TODO FAR

Q. T have heard that the Super-Heterodyne
is a veryv sensitive circuit. Please tell me
how distant stations come in on this tvpe
of receiver.

Far-Away, Reng, 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 wlizzer.
The back-firing Ford.
The seven-vears’ scratch.
The falling dish-pan.
The sneezer.

ENAU RGN

AND A.B.C’S FOR CALL LETTERS

Q. How much education must a man
have to become a radio engineer?
1. M. Spoited, Measles, La.
"A. To be a radio engineer vou must be
able to write so you can make a pencil
marle grid leak.

ETIQUETTE FOR DIAL-TWISTERS
Q. What is the proper mauner 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 doss
not rest well when worn over the hat. espe-
cially if straw or derby. The tuner should
be seated well baclt on a stool, backbone
arched about 60 degrees, and hands out-
stretched as if the bioadcast station were
about to transmit a bucket of beer.

RIDE 'EM COWRBOY

. T have no trouble in getting distant
stations, but am unable to hold them. Everv-
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 &
Glebe, dated May 17,
1924, contained the fol-
lowing Classified Adver-
tisenent which should
prove of interest to
Radio Mothers: Atten-
tion Amatcurs! 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 -
formed through an ad-
. vertisement appearing in
the Radio Section of

E the New York Telo-
gram & Maill of the
following: For $10.00

we will drill, DRAIN,
engrave your panel and assemble your parts.
It 15 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 Avthur Wood.

WHO WILL PAY THE FREIGHT?

The Kansas City
Jowrnal Post carried an
advertisement of the
Standard Radio Com-
pany, who have UV-
# 201 FT. TUBES for
sale at the low price of
$4.50. Indeed, with one
0f these babies one
should be able to obtain
But there is the ques~

exceptional results.
tion whether or not the price is F.O.B.? .
Coniributed by F. J. Pshide.
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The Hunchback of Nutrodyne

The Hunchback of Neutrodyne! A human distortion from ceascless werk. Dumb a; to radio.
Blind to the outside werld. Hard-hearted and cynical from disappointments, but with the patiénce
of a veteran fisherman,

A WIRELESS PIANOQ
Piaxo .Tuxgr: “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.

Radioftics

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-
DIQTIC that is accepted and printed
here. A few humorous lines from each
correspondent should accompany each
RADIOTIC. The most humorous ones
will be printed. Address all RADIOTICS

to
Editor RADIOTIC DEPARTMENT,
c¢/o Radio News

SIS

SOME WAVE-LENGTH!

In the Roanoke (Va.)
World News of May
17, 1924, appeared a no-
tice that Radio Broad-
cast Station WIB] ol
Roanolke, Va, would
~% broadcast on “229
MILES.”” Imagine the
mductance and capacity
necessary !  No doubt
they connected the U, S, Navy in paralie!
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,
is rather confusing:.
Two good 30 x 34 tires
with fubes for iibe set; |
evenings. 2824 Wvan-
dot””  Guess these are
the rubber tired verniers
we hear so much about.
or are thev halloon tires to take the shock
out of UV-199 tubes?

Contributed by George Meredith,

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
2214 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-
Metal LOOSE Talking
Crystals.” We can only
say to this, do not mnvite
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.

FIFTY FEET WILL GO A LONG
WAYS

J. M. Waterston in
the May 18, 1924, edi- 2}
tion of the Detroit &tk
News advertises Rub- ¢
ber Aerials in 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!

11 one should let

Contributed by Alvin Hall.

SOME DIALS!

A clipping from the
June 8, 1924, edition of
the Newark (N.J.) Swn-
dav Ceoll advertises dials
at the following prices:
“Fada — $17.95, Work-
Rite. $16.95, Shamrock,

$9.95” No doubt they
are solid silver, wold
plated, ivory knobbed

No won-

and inlaid with precious stones.
der one knob sets are popular!
Contributed by S F. Phillips.
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[ Tappa Kee

A Fraternity of Commercial Operators

HILE broadcast listeners’ clubs have

heen 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 [ast
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” {raternity
is widely scattered and addresses are constant-
Iy 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 {or 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
whieh 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

AU R

S O LT L e

Dr, Lee De
Forest operat-
ing the receiv-
ing set om
board the S.5.
Paris. He re-
cently return-
ed on this ship
from a vaca-
tion abroad,
a ¢ ¢ ompanied
by his wife
and daughter.
© Keystone
View Co.

SOUOUI I T

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 js up to the commercial men outside
of the organization.

UPHOLDING YOUR PROFESSION
By HOWARD S. PYLE, AMIRE.
Much has been said and considerable writ-
ten, of late, relative to the apparent lack of

ANENATI] AT T

An interesting
photo of the
interior of the
recetving
room, Hirano
Radio Station,
Osaka, Japan.
Note the loose
couplers  on
tables,
Looks like old
times. A large
loop aerial can
be seen at the
extreme right
of the photo.

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 officers—all men were cre-
ated equal—but if he has demonstrated an
ahility 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 it? 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 malk-
ing a l0-day trip as radio operator at no
salary! Naturally, a few moves like this
placed the profession in contempt of other
sea-going officers.

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 medinm
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,
Mauborgne. Filed Aug. 6, 1920, issued bay 6,
4.)

Radxo 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 eounected
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 eircuit with ground. The adjustment of
the metallic tube and the grounded loop circuit
operates to change the electrical characteristies of
the coil. Perswtent waves set up in the wave coil
will be reeeived while foreign electrical disturb-
nces _whth may act on the antenna, such as
electrostatic effects causing a shock excitation
being of a steep wave front are rapidly damped
out m their travel through the wave coil.

RADIO TELEPHONE RECEIVING APPA-
RATUS

(Patent No, 1,498,129, A. E. Spicer. Filed June
5, 1925, A;sxgnecl to Thomas J. F. Coady, of
New York. Issued June 17, 1924.)

Radio telephione receiving apparatus constructed
in compact form and including a miniature pick-up
loop The tuning unit includes a primary coil hav-
ing a tep at the center of the leng(h of the coil,
The ends of the coil are connected by a shunt

LA

I 5

AAAASA
YTy
1

._'_r

¥

Patent No. 1,498,129

circuit through condensers. A rotary coil is posi-
tioned adjacent to eaeh end of the primary coil.
One of the rotary coils is connected in scries with
the primary coil and the other between t]1e ceutral
tap and a ground connection, The receiving appa-
ratus is connected across the tumng system with
suitable amplification for bringing in signals.

CRYSTAL DETECTOR

(Patr:nt No. 1,496,671, H, (‘ernahﬂck
1923, issued Tune 3,71924.)
Detector of the crvstal type where a seusitive
crystal is enclosed hy a easing which inctudes a
feeler member in contact with the crystal. The
feeler member comprises a central plate having

Filed Feb.

Patent No. 1,496,671

plane opposite [aces and side plates having a
plurality of contact fecler 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
Aprit 3, 1920, issued May 27, 1924. Assigned
to Wireless Specialty Apparatus Co., Inec., Bos-
ton, Mass.)
Electrical condenser of the stacked type where
alternate sheets af mica and metal foil are placed
D C

Patent Lawwer, Ouray Building., Woshington,

By JOHN B. BRADY*

within a casing with a resilient spring member
compressing the stack under a pressure of the
order of thousands of pounds while the staek 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 presenee of air
bubbles and [orces the mica and foil in intimate
contact with each other, securmg ligh capacity
but with high imsulation properties.

POTENTIOMETER

(Patent No. 1,496.745, H. S. Scott.
13, 1923, issued June 3, 1924.)
Potentiometer in which the variation in resist-

ance takes place in accordance with a logarithmic

law. An mSuIatmg band whieh carries the resist-
ance element is relatively wide at a central section,
but cecreases in width toward each end thereof on
opposite sides of the central section. The resist-

Filed June

Patent No. 1,496,745

anee wire is wound upon this band whereby rela-
tively large increments of adjustment are seeured
within the central section while relatively small
icrements of adjustment are obtained within the
tapered portions on each side of the central section.

MOLDED OIL FILLED CONDENSER

(Patent No. 1,497,415, Phillips Thimas. Tiled
April 21, 1921, issued June 10, 1924, Assigned
to \Westinghouse Llectric 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 mayv be filledd in over the plates [or increasing

the insulating properties.

FUSE FOR VACUUM BULBS

(Patent No. 1,493.148. Moutgomery B. Cohen.
Filed TJuly 23, 1920, issued May 6, 1924))

I Fuse for vacuum bulbs [or pyotecting the fila-

ment from destructive effects of excessive current,
The fuse consists of a cylindrical member which
is applied to one of the bulh terminals and con-

structed to engage the corresponding socket
contact,

%
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Patent No. 1,483,148
HIGH SPEED RADIO SYSTEM

(Patent No. 1,494,347, Lioyd Espenschield, Filed
April 30, 1920, issued May 20, 1924, Assigned

to American Telephone and Telegraph Co., lnc..

New York.)

High speed radio system for accomunodating a
large volume of traffic over wave bands in close
proximity (o each other. The system consists in
modulating a carrier frequency in accordahnce with

o

Patent No. 1,494,347

signaling current produced at a speed sufficiently
high so that the hand of Irequenmea resulting from
mpdnlanon will be too wide for transmigsion through

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 vse of band filters. At
the receiving station a light stream is modulated
in accordance with detected current and thén ‘the
inodulatlons recorded upon a medlum sensitive to
ight

RADIANT ENERGY RECEIVER -
(Patent No. 1,497,384, H. G. Saal. Filed M;vy 11,
1922, issued June 10, 1924.):
Radiant energy receiver consisting of a crystal
deteetor construction where the catwhisker is sup-
ported by a splerical member ‘seated upon a spher-

Patent No. 1,497,384

ically curved standard.” A coil spring interior of
the standard is secured to the suriface of the spher-
ical member, enabling the member to be flee]y
adjusted to different angu]z\r positions, :

CAGE ANTENNA

(Patent No, 1,495,557, Stephen . Stafford.

Aug. 21, 1923, issued May 27, 1924,

to Stafigrd Radio Co., Ine, of Mass.)

Double helix cage antenna for indoor use in
radio reception. The antenna consists of two
helices wound in opposing relation with respect to
each other with one nested within the otheér, pro-
viding a strong cage antenna.

Filed
Assigned

Patent Na.

1,495,537

AMPLIFICATION OF MODULATED WAVES

(Patent No. 1,494,908, Raymond A, Heising. Filed
Feb. 23, 1923, issued May 20. 1924, Ass1gned
to Western Electric Co., Inc., New York, N. Y.
Amplification of modulated waves for securing

economy in operation of high power systems. Tle

awmplification system may be applled to a system
which includes a source of carrier waves, a device
for deriving from the source a triple Erefmency
¢omponent, amplifying this component and com-
bining it with waves from the original source to
produce a peaked wave; a carrier suppression
modulating device for modulating the peaked
wave thus produced in accordance with a low Ire-
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 hy the
peak portion of each cycle of the modulated peaked
wave. The repeater derives from the wodulated
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 s¥stem of this invention.

CONDENSER
(Patent No. 1.495.511, Rohert T, 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

Ty
Patent No, 1,495,511

wherein the movable and st:monary metallic plates
have an outside insulating coating thereover. The
insulating coating of each of the plates is adanted
to contact one with the other, preventing the
metallic plates {rom shunting each other.

(Continued on page 412)
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HIS Department is conducted for the benefit of our Radio Experimenter.

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 matter should be typewritten or else written in ink, No attention paid to penciled matter,

3. Sketches, diagrams, etc.,

lations, patent research, etc,,

must be on separate sheets
4. Our Editors will be glad to answer any letter, at the rate of 25¢ for each question.
a special charge will be made.

You will do the Edltor a personal favor if you will make your letter as brief as possible,

We shall be glad to answer here questions for the benefit of ali,

but we can

This Department does not answer questions by mail free of charge.
If, however, questions entail considerable research work, intricate calcu-
Before we answer such questlons, correspondents will be informed as to the price charge.
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Schematic diagram of the Federal Type 102 Special Receiver, Heavy lines readily identify the

“A’" battery circuit.

A potentiometer shunted by a .01 mifd. fixed condenser controls the radio

frequency amplifier tube.

FEDERAL TYPE 102 RECEIVER

(2002) Mr. Ingmar Oleson, Ambrose,
. D., asks:
(. 1. What is the schematic diagram of the

Federal Type 102 reeeiver?
A. 1. We are showing the diagram
columns, ’
2. DPlease give description of the tuning in-
ductance and set.

A spider-web winding is employed in this
receiver. An equivalent coil may be made by
winding §5 turns of No. 22 D.C.C. copper wire on
a threc-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. TIron core radio frequency transformers, as
shown. or air core transformers, may he used.
A push-pull switch is used to control the filaments
of the vacuum tubes.

MUTUAL CONDUCTANCE

in these

(2003) Mr. Mark Wolf, Bellevue, Ohio, writes :

). 1. Where can iron core-wire he secured?

A. 1. Any hardware or eleetrical supply store
will have it.

Q. 2. How can the mutual conductanc of a
vacuum tube be determined?

A. 2. The amplification constant, multiplied by
one million, when divided hy the plate to- ﬁlament
impedance "will give ‘the mutual conductanee in
micro-mhos.

3. What maximum plate voltage is safe for
Myers High-Mu tubes?

A. 3. The cxceptionally high potentxal of 300

volts is allowable.

DRY BATTERY LIFE- CURVE
(2004) Mr. Glen Mcletyre, Avena,
wants to know:
Q. 1. Why do the signals come in louder
certain parts of the set are touched?
1. Probably because the grid leak re-
quires adjusting or the circuits are not in tune.
Q May an apparatus be added to a set

1.,

when

in which such a condition obtains to take the
place of one’s hand?
A. 2. Proper adjustment is | the remedy

rather than the addition of apparatus.

0. 3, Is the lJife curve for .dry batteries
straight?

A. 3. 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 Nushaum, Philadelphia, Pa.,

wants to know:

. I cannot find any reference in the Ultra-
dvne article, which appeared in the February issue
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 equiptnent he used
in a standard Super-Heterodyne circuit?

These parts may be used and with very
ncarly the same connections. A little study of
the two cncults will show the two or three changes
necessary in the wiring.

Q ‘Will it be neeessary to rewire the modu-
lator circuit as a frst detector?

A, 3. Best resuits 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:

Q. 1. _Please show the diagram of connections
of the Crosley Model 3R3 Trirdyn.

A. 1. This diagram is shown here.

(). 2. How may the ceils he constructed?

A. 2, A standard neutroformer may be used

turns of the same size wire
secondary. A few layers of
paper or Empire cloth may hbe used to imsulate
the two layers. Unit “B” may be a standard
variocoupler with about eight turns of wire wound
over the primary, for the B1, winding.

Q. 3. What are the functions of this circuit?

A, 3. This circuit incorporates transformer-
coupled radio frequency amplification. detection,
regeneration, reflex audio frequency amplification
and straight audio frequency amplificatioty,

AERIAL WIRE
Stewart L, Medill,

placing about 15
directly over the

(2007) Mr.
rado, writes:
1. What size and kind of wire should T use

Taroso, Colo-

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_conductivily equal to the total of
the number of wires in the aerial.

Q. 2. What size and kind of wire should {
use for the pground 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 nsed
to advantage’

A. 3. This wire has the disadvantage nf added
weight. 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 1o the
action of the clements.

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 to 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, 30 turns of No.
22 cotton covered enameled wxre, wound on a
three-inch bakelite tube. The primary consists of
10 turns of No. 18 cotton covered enameled wive,
wound over the secondary. The primary may be
separated from the secondary by two or  three
layers of Empire cloth. or several match sticks,

for coil “A.”" A suitable coil has 45 turns of well shellacked, may be fastened to the secondary
No. 22 D.C.C. eopper wire wound on a three- with shellac, and the primary wound on these
ineh form. The primary winding is made by sticks. .
€
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The 3-contro] 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 condenser, it will be
Letter. L .

(. 3. Will a wave-trap eliminate -static and

spark transmitter interference?

Al 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
broadcast 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 radic amplification is sug-
gested for one who is hard of hearing?

A It is necessary, in designing an zmplifier
for this particular purpose, to us¢ 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 amnplifier was described by
H. J. Round in the Tuly 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
ifroin time to time.

LOOSE COUPLER
(2010) Mr. Vineent Parmigiano, Newarlk, N, J.,
asks:
Q. 1. Please show
for a loose coupler.

a diagram of connections

)
w

4

/nput

.

[

A novel method for control-
ling the balanced feed-back
power amplifier described in
RADIO NEWS for February,

TSI UL TR R

Q. 3. Ifit were possible to use all the current
registered by an amineter connected to three new
dry cells which are connected in series, how long
could a UV-199 tube be operated?

A. 3, Taking an arbitrary figure of 30 amperes
for the battery, the flament 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,

Q-20/3

The condenser rotor plates eonnection 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 wany diagrams using vario-
couplers, as shown in these columns, may be used.
A variocoupler is connected in the same manner
as 2 loose coupler.

BALANCED FEED-BACK POWER AMPLI-
FIER

(2011) Mr.
Mo., requests:

. 1. What is the diagram of connections for
the balanced feed-hack power amiplifier. described
in the February, 1924, issue of RADIO NEWS,
in order to use the amplificr with or without the
feed-back feature, as desired?

A. 1. A diagram of connections is shown.
O battery may be left out il a low amplifier
voltage is used. lL.oudest signals will be had with
a high plate voltage. .

(0. 2. What type of tubes will give good results
in this amplifier?

A. 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.

0. 3. What is
tube?

A. 3. Its outstanding feature is an extremely
high electron emission at a low filament current
consumption and temperature.

TUBE DATA
Chas. M. Schock,

Watkins Williams, Kansas City,

The

the advantage of the UV-199

(2012) M.
wants to know:

0. 1. What is the difference
TUV-199 tubé and the C-299 tube?

A. 1. The former is manufactured for the
Radio Corporation of America, by the General
Tlectric or Westinghouse Tube Laboratories. The
latter is manufactured for T. Cunningham,
Inc., by the General Electric Company.

Chicago, TII1,

between the

. 2. Should the inside of these tubes be plain
or colored, for best results as amplifiers?
A, 2. The color of the tubes has absolutely

no bearing on their use in any radio circuit,

A. 1. This circuit is shown in these columns.

(). 2. How ave the radic frequency transform-
ers constructed?

A. 2, The exact construction of these trans-
fo:mers has not been made public. A suitable
inductance for the first transformer is made by
winding 50 turns of No. 22 C.C. copper wire on
a three-inch tube. Ower this is wound about 10
turns of the same sizc wire. The second trans-
former may have the samc size secondary on the
same size tube, but the' pritnary has only eight
turns of wire and is separated from the second-
ary by about one-quarter inch.
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MISCELLANEQUS
{2014) Mr. Ottus Wheat, Belton, Texas, re-
quests

Q. 1., What are the characteristics of the

Dcl"orest DV.2 tube?
1. This tube may be used as a detector or

ampllﬁer 150 wolts is the maximmum amplifier
plate voltage, and 60 is the maximum detector
plate voltage. A 10-ohun rheostat connected in

the negative lead is satisfactory for opelatlon on
a 6-volt supply. The current consumption is one-
quarter ampere, This tube [unctions 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" tuhe is
somewhat limited best results will be had by using
liese tubes for stations up to 50-watt size.
The most economical operation of larger sets will
be had Dby the use of a motor-generator or a
chemieal rectifier.

. 3. What is the average current requircd for
the proper operation of a button nlicrophone?

A. 3. The average current required is 20 milli-
amperes.

CHOKE COIL AMPLIFICATION

l(2015) Mz, Jos. M. Laflley, Phiiadeiphia, Pa.,
asks:
Q. 1. Please show a diagram of a set incer-

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 conuncctions is shown in
these columns.

Q. 2. What tuning system should be employved?

A. 2. We are showing an aperiodic antenna
tuning system. A S4-turn coil is shown. This
coil is tapped, four turns from one end.

Q. 3. \Vhat 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. Teny, San Antonio, Texas,
requesis:
(3. 1. I have a number of telephone inductance

coils of various sizes, as well
using various types of \vmdmgs
be used in radio circuits?

A, 1. Not knowing the constants of these coils,
we can suggest no use for them.

0.2, What are the advantages of direction
finders?

A. 2. DBy their use, ships in a fog may safely
pass one another.

(Continued on page 366)

as several coils
How can these

20025
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200 To 400
Ohm Pot
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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 serics with the respective grid <ircuits.
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222 METERS—1350 KILOCYCLES
WHAG Cincinnati, Ohio. University of Cin-

cinnati.

224 METERS—133% KILOCYCLES
KFBL Everett, Washingien. Leesc Bros.
KFGV Utica, Neb. Llleidbreder Radio Sup-

ply Co.
KFIV Dexter, lowa. Thomas H. Warren.
KFXKQ Conway, Ark, Couway Radio Lalora-
tory.
KFOB Minneapolis, Minn.  Glenwood Tech:
nical Assoc. .
KFOD Wallace, Tdaho. The Radio Shop.
KFPB Seattle, ‘Wash. Edwin J. Brown.
WBBU Monmouth, Il Tenks Motor Sules.
WIAJ Neenah, Wis. Fox River Valley Radio
Supply Co. )
WRAF La Dorte, Indiana. Radio Club, Inc.
226 METERS—1326 KILOCYCLES
KFFR Sparks, Nevada. Jim Kirk
KFFZ Dallas, Texas. Al G. Barnes Amuse-
ment Co.

XKFGQ Booue, lowa. Crary Hardware Co.

KFHD St Joseph, Missouri Ttz Itlectric
Co.

KFIU Juneau, Alaska. Alaska Elec. Light &
Power Co, .

KEFJW Towanda, Kansas. Lc¢ Grand Radio
o.

KFOR David City, Nebraska, David  City
Tire & Tilec, Co. i

XFOY St.  Paul, Miun. Beacon  Radio
Service. . i

WABU  Camden, New JTersey. Victor Talking
Mach. Co.

WBBM  Lincoln, TIl. Trank Atlas Produce Co.

WRBCI Bemis. Tenn. Nieoll, Dunean &
Rush. - o

WTAQ  Marion, Tnd. Chranicle Puhlishing Co.

WEKAN Montgomery, Alabama,  United Bat.
tery Service Co.

WTAQ  Osseo. Wis. 8. I Van Gordon &
Son.

WTAY Oak Parle. Tllinois. Oak T.eaves.

WWAB Trenton. ™ew Jersev. Hocnig. Sev-
ern & Co.

227 METERS~—1329 KILOCYCLES
WBERZ Indianapolis, Ind. Nohle B. \Watson.
WWAE  Joliet Illinois. Alamo Dance Hall

229 METERS—1310 KILOCYCLES
KFFO Hillshoro, Oregon. Dr. E. T. Smith.
KFHX Hutchinson, Kansas. Rohert Nelson,
KFJX Cedar Talls, Towa. Iowa State Teach:

ers’ College.
KFLV Roekford, TII. Re¢. A, T. Frykman.
KSS Long Beach, Calil. Trest & Deon
Radio Tlee. Co.
WCBM  Badtimore, Md. Charles Swarz.
WID Granville, Ohio.  Dennison University.
WOAR  Kenosha, Wis. . P. Tundskow.
WSAN  Allentown, Penna.  Allentown Radin
Club,

231 METERS—I1298 KILOCYCLES

KFER Fort Dodge, Iowa. Auto  Electric
Service Co. )

KFLY Fargo, N. D. Targo Radio Supply
0.

KFMT  Minneapolis, Minn, Dv. Geo. W.
Young.

KEFNZ Burlingame, Calif.  Royal Radio Co.

KFOT Wichita, Kansas. College Hill Radio

: Club. )

WHAR Atlantic City. New Jersey. Pava-
mount Radio & Elec. Co.

WLAX  Greencastle. Tnd.  Greencastle Com-
munity Broadcasting.

WYNAR  Butler, Missourt. C. C. Rhodes.

WRAH  Providence, Rhode Island. Stanley N.
Read.

WTAX  Streator,  Tllineis,  Williams Hard-
ware Co.
233 METERS—1287 KILOCYLES
KFIK Brictol, Oklahoma. Telono Radie &
Flectrie Cao,

KFOZ Fort Smith. Arl. Leon Hudson Real
Estate Co.

WRAZ Newark, New Jersey. Radin Shop of
Newarlk.

WSAY  Port Chester. New York. Trving Aus-
tin Ch. of Coni.

234 METES—I1281 XILOCYCLES
R¥GL Arlington. Oregon. Arlington Garage.
KII1. Lonisberg. Kansas. Windisch Tlectric

. Farm Eq. Co.
KFKZ Colorado  Springs.  Colo. Nassom
Bros. Radio Co.
KFI1.D Franklinton, ILouisiana. Paul F.
Greenlaw,
KFNC Corsicana, Texas. Alonzo Monk, Ir.
RENWV Santa Rosa. Calif. 1.0 A. Drale.
KFOL  Marengo, Towa, Leslie M. Schafbush.

Com

KFON
KFOV
WABN
WABW
WBBD
WEBI
WBBT
WM

WTABR
WIAF

WIK
WLAH
WOAC

236
KIFLU

piled By E. F. WARREN

Long Beach, Calil.
Shop.

Sioux City, Iowa. Dawis Elec. Corp.

Iy Crosse, Wis. Waldo . Grover.

Wooster, Qhio. The College of Woos-

ter.
Reading, Barbey
Service.
Indianapolis, Ind. Dudley Andrews.
Pa. Lloyd Bros.
D. C. Chureh of

Fhiladelphia,
C. F. Wocse.
G.

LEchophone Radio

Penna. Battery

Washington, the
A. De

Covenant.
Syracuse, New York.
New Orleans, Louisiana.
Cortin.
McKeesport, Penna. K & L. Elec-
tric Co.
Syracuse, New York.
waorth.
E. B. Gish.

Anarillo,

METERS—1270 KILOCYCLES

San Benitg, Texas. Rio Grande Radin
Supply House.

Samuel Wood-

Texas.

TABLE

WORKING ON EACH WAVE-LENGTH

OF NUMBER OF STATIONS
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<roc

WCBIL
WCBG

WCRQ
WFAL

WNAV
WPAR
WOAW
\WRAN

WTAT
WWAR

238
KFCB
KTPG
WRAW

240
KTTR
KETX
KTLP
KFLX
KEMT
KFNI.
KENV

KTFOF
KFOQ0

WABH
WABT

WBBA
WBEBG .

Springheld, Mo.
Calif,

Pa.
Miss.

State Teachers’ Col-

lege.
\Whirtier, First Chiristian

Church.
Pittsburgh,
Yascagoula,

liams.
Nashville, Tenn.
Tort Arthur, Texas.

Paul J. Miller. .
Howard 8. Wil

Tirst Baptist Churcl,
Lleetric Supply
Co.

Knoxville, Tcnnessee. People’s Teleg.
& Tel. Co.
Beloit.  Kansas. Ward

Radio Co.
Washington, D. C.
Amer.
Walterloo, Towa.
Portland, Me.
Camden, N. ],
Co.

Battery &
Catholic Uniy, of

Blackhawk Tlec. Co.

The Radio Shop.
Galvin Radio Supply

METERS—I1260 KILOCYCLES
Nielson Radio Supply

Calif.

Phoenix, Ariz.
Co. .
Tos  Angeles,
Dennis. .
Reading, Penna.  Avenue Radio Shop.

METERS—i250 KILOCYCLES

Roise, Tdaho. Jeunknis Furniture Co.
Independence, Mo. Reor. Ch. of Jesus
Christ.
Cedar Rapids. Towa.
ter,
Galveston Tex.
San Marco. Texas.
Pasco Rables, Calif.
Santa Rosa. Calif.
Marshfeld, Ore.
Galveston, Texas.
cellor.
Sandusky, Ohia.
angor, Maine.
Tlec. Co.
Newark, Ohio.
oratories,
Mattapoisett, Mass.

Garretson &

Lverett M. Tos-
George R. Clough.
Stevens Bros,
. Radio Broad.

A, Drake.
Rohrer Tlec. Co.

Ora William Chan-

T.ake Share Tire Co.
Bangor Rajlway &

Newark Radio T.ah-

Trving Vermilya.
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List of Broadcast Stations of the U. S. and Cahada in
Order of Wave-Lengths

WCAT
WERAD
WOAX
WOQAF
WTAN
242

KFIQ

KIJL

WABY
WCBH

WGV
WOAV

WQOAD
WRAV
WTAP
244
KDPT
WARBN
WABS
WBAN
WBBR

WCB]
WDAY

WNAX

ANRAM
WSAG

WTAT
WWAO
246
KFID
KFTY
KEOJ

WBBE
WRBH

WMAP
WSATL

248

KFDO
KIGD

KFID
KFLB
KFOX
KM

WBRBEBV
WGAL

WRAL

WSAH
WTAB

250
KFGX
KTMZ
WERBBO
WBRS
WJAS
WMAV

252
KFECY

REDD
KFHA

KFIO
KFJF
KFIT

Rapid City, So. Dak. So. Dakota
Sch. of Mines. !
Last Providence, R. I. Chas. Looll.

Trenton, New Jersey. 5. J. Wolik,
Sandusky, Ohio. Sandusky Register.
Matoon, LIl Orndorl Radio Shop.

METERS—1239 KILOCYCES
Yakima, Wash., Yakima Valley Broad-
¢’st’g Assn.
Ottumwa, Iowa,
Philadelphia, Pa.
Oxford, Miss.

sippl.
New Orleans, La. Interstate Elee, Co.
Iirie, Penna. Pennsylvania National

Guard.
Waterbury,

tric Co.
Yellow Springs,

Hardscog Mfg. Co.
John Magaldi, Jrv.
Tiniversity of Missis-

The Whitall
Antioe  Col-
Radio &

Conn. Elec-

Ohio..

ege.
Cambridge. TIL
Elee. Co.
METERS—1229 KILOCYCLES
San Diego, Calif. Southern Electric
Co.
I.a Crosse, Wis.
Newark, New Jersey.
Paterson, New Jersey,
Corp.
Rossville. N. V. City.
Association. |
T.°C. Maus.

Jennings, La. ! i
Favgo, No. Dakota. Radio Equipment

Cambridge

Ott Racio, Trnc.
LEssex Mig. Co.
Wireless Phone

People’s Pulpit

Corp. )
Yanlkton, So. Dakota. Dakota Radio
Apparatus Co.

Galesburg, I, T.ombard College.’

St.  Petersburg, Florida. Loran
Davis.

Boston, Mass, LEdison Tlce. TlHuami-
nating Co.

Haughton, Mich, Mich. College of
Tines.

METERS—I1219 KILOCYCLES

Tola, Kansas. TRoss Arbuckle’s Garage.
Tort Dodge. Towa. Tunwall Radio Co.
Moberly Mo. Moberly High School
Radio Club.
Syracuse, New Vork., Alfred R, Macey.
Port Huron, Mieh. I, Trving Bell
Petoskey, Mich. Petoskey High School.
Carthage, TIl. Carthage College,
Voungstown., Ohin.  Robert G. Phillips.
Faslon, Penna. Utility Battery Serv-
ice Co.
Tndianapolis. Tnd. Tranklin
Co.

METERS—1209 KILOCYCLES

Bosemon, Mont. H. Everett Cutting.
Chickasha, Oklahoma. Chiclkasha Ra-

Electrie

dio & Llee. Co.

Marshalltown, Iowa. Marshall Elee-
tric 0.

Menominee, Mich. Mich. Signal Elec.
Mig. Co.

Omaha, Neh. Board of TEducation,
Tech. High. .

Fresno, Calii.  San Joaquin Light &
Power Corp.

Tohnstown, Pa, JTohnstown Radio Co.

T.ancaster, Pa, Tancaster Ilec. Sup- =
ply & Cons. Co.

St. Croix Falls, Wis. Northern States
Power Co.

Chicago, TII. A, G. Teonard. Ir.

Fall River, Mass, Fall River Daily
Herald.

METERS—1200 KILOCYCLES

Orange, Texas. TFirst Preshyterian
Church.

Roswell, N. M. Rosweil Broadcasting
Club.

Rogers. Mich. Mich. Limeslone &
Chemical Co.

New  Orleans, La. First  Baptist
Church.

Pittsburgh. Penna. Pittshurgh Radio
Supply House. -
Auburn, Ala.  Alabama Polvtechnic

Inst.
METERS—1190 KILOCYCLES
T.e Mars, Towa. Western U'nion Col-
! lege.
Boise. Tdaho. St. Michael’s Cathedral.
Gunuison. Cal.  Colorado State Naor-
mat Seclool.
Spokane. Wash. North Central High
School.

Oldahoma City, Okla. National Radin
. Mig. Co.

Astoria, Oregon.
erty Theater.

(Continned on page 376)

E. E. Marsh & T.ih-
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a o hW1 L “stop that howl” and transform noise into melody, bringing new n
s elights through its remarkable performance. .
i . |
m_ XVhY use two ordinary transformers at added cost when one TWIN- o
o UD will give greater results. "
l. Confpletely More Finer in More substantial F [
. shielded compact appearance in construction ..
u It C?ﬁi be. used in any circuit of audio Greater output per stage than any other "
1] imp i c<1:atlon. Recommended for super A F transformer. It can be used with .
m eterodyne and neutrodyne. any make of amplifier tube. u
o It stands out in performance as it stands out in appearance. -
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.- Egl?i‘éi-?:g with tabs for == "I.r'.:&&h)uf..‘_ - o lMassaChuSetts ..

n Can be used with Grid entlemen:—

‘A Leaks, as series Antenna, 126 CAPACI l IES Enclosed find $9.50 for R |
i Telephone, By-Pass Con- . L ) one Twin-Aud................. ||
B Know the capacities for all circuits—don’t guess them, The
' densers, etc. Peelgess Kondenser Kic eliminates the purchase and use of wrong Enclosed find $6.00 for one m
;. [ ‘clzscg?ﬁirix}?;tenablmg_ the experimenter to determine in ad- Kondenser Kit................... i
. capacities required for best results. P . N
T By means of the flexible leads and clips provided ir is a simple (Postage Prepaid) -
O [ e xonpenser kT | D desminequikly nddccuraclyby el what casacy My deslers name i .
L 10thoroughly tested constant ca- The condensers in the Kit can be permanently connected in .

pacity low loss mica condensers any circuit, and may be used wherever fixed condensers are L
1 2..0001 mid 1..001 mfd necessary. Peerless concensers may be purchased individually to o
.. 2:28002 mfd, 1002 méd, - veplace any raken from the Kie. Siened l.
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amusical z'ns'z‘rzzmenf
fér the Radio

HE Dual-Charmitone is more

than a standard loud speaker,
—it s 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
losing 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 pumber of stethoscope sets
may be used without losing sound
volume or putting additional bur-
den on batteries.

To get the most ont of your Radio
Buy the Dual-Charmitone!

MODEL J-10 MODEL 1.8
with large horn w it h] sma 11 eé-
; straight horn an
and stethoscope stethoscope set,
set, complete, complete, ready to
ready to operate operate

$25. $18.50

EXTRA STETHOSCOPE SET
forked plug and rubber hose,
complete

$1.50
DualLoudSpeakerCo.Ine.

210 West 54th St., New York, U.S. A,

with

SEEK TO MAKE ESPERANTO
WORLD RADIO LANGUAGE

Seeking to establish
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
coutitries.

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-
njsh technical aid and information by means
of Esperanto to those interested in the de-
velopment of radio communication. The
perfection of an Esperanto-Radio dictionary
15 planned, and the publication of an Interna-
tional Radio Revicw is contemplated. This
magazine, it 1s said. would nclude 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 bheen selected as president, and Harry

Esperanto as the

A, Epton, of the British Esperanto Asso-
ciation, at London. is serving as homnorary
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 communication 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 broatcast-
ing over seas, the need of a simple, neutral
language is being {elt more strongly than
ever hefore. 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 cotmmunications mn
commercial and amateur traffic and even in
broadcasting. Radio fans would not care
for several translations of an address al-
reacdy 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 serions attention from governments,
educators, scientists and comimercial hodies.

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.l4th, 1924, at which
time the application of the language to radio
will be discassed.

Radio News for September, 1924

HOW TO MAKE
PRACTICAL RAD(D
RECEIVING SETS

g
N
{
!
#

LT AT ST

“Practical” Sets
for Practical
Results

Tor the man who wants to select a
Radio Receiving Set that is practical, ef-
clent, tried and tested Ly time, the E. I
Co. Book No. 2 will be inveluable to him.
This book contains a selection of the best
pracilcal Radio Hockugps on ihe market to-
day from the small but efficient crysmal
Receiving set to the standard Radio and
L L Audio Irequenes hookups so popular today.

-

The bLoolk gives complete inslruetfons on
E Low to build cach set, with a wiving dia-

| ——
E

gram of each circuit. It is profusely illus- L
- irated and js written in plain language so —
1 that the instiuctions can be folloved quick- m
Iy and easily.

PREPAID

BOOK No. 2 HOW TO MAKE PRACTL-
CAL RADIO RECEIVING SETS, size
5%exT3% Inches, 1S pages. Profusely iliys-
trated, bound in stiff eavdboard Gwo-color
printed cover.

You ean obtain one of these hooks at
your local Radio Deﬁ]er or by writing
d direct and enclosing 23¢ to

°E..Company c

- CONSRAD—Selling Agents
‘233 FULTON STREET,
NEW YORK CITY

2% SUPERHETERODYNE

Now you can Build Superheterodyne
in a one, two, three or eight tube cir- )
cuit with Radio Doctors’ Superheterodyne
parts. Ask vour dealer or write to us today
for FREE BULL ETIN on “How to Build a
Superheterodyne.”
* JOBBERS & DEALERS
Write today for attractive discounts.

RADIO DOCTORS, Inc.
500-510 South State Street Chicago, TIL

“Lighting Fixtures”
READY TO HANG

(Direct from Manufacturer)
Completely wired Iineluding glassware.
Eend for Catglogue No, 26.
{Just off the Presa)
Special Proposition to Dealers

5 & Erig Frxture SureLy Co.
STATION R ERIE, PA. |

——

BRANCH MANAGERS WANTED
FOR BLUE SEAL GUARANTEED RADIO
1f you have $300 to $1.000, and have 2 store or can
get suilable space in a store, tel] us about it aod we
will consider appointing you as our representative in
your community.

BLUE SEAL MANUFACTURING CO.
1406-8 South Michigan Ave., Chicago, 111,
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W ORKRITE R A DI{COC S ET S W O RKRITE

WorkRite Air-Master, same as Radio-
King except withour built-in loud
speaker. Mahogany cabiner 21 in. x
14 in. x 14 in. Without batteries and
loud speaker, tubes or aerial, $160.

WorkRite Aristocrat, a most beauriful
mahogany console model 42 in. x 40
in. x 20 in, This set employs the same
super-neutrodyne receiving appara-
tus. The cabinet contains a built-in
foud speaker and space for Aand B
bacteries. Nor only a wonderful
receiving set bur also a charming
piece of furniture. Complete excepr
tubes, batreries and aerial - - $350.

WeorkRite Radie-King, a five tube (2
radicamplifier, ] detectorand 2 audio
amplifier) super neutrodyne receiver.
Beauriful mahogany cabiner, 22 in. x

* * .
20 in. x 14in. This set operates wicth
ouidoor ar indoor aerial and is high-
Iy selecrive, Long distance srations

core in full and clear on the builc-in
ioud speaker. Complere excepr tubes,
batceries and aecial wire - - $220.

FTER 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, 239So. Los Angeles St.

WORKRITE

B e T SUPER NEUTRODYNE RADIO SETS

—_—

" —



Get Directly
at Them

Are the contacts in the sockets
of your radio set easily accessible
for ordinary and necessary
cleaning?

With Na-ald DeLuxe Sockets
in use you need neither sand-
paper or an extra reach to keep
contact strips and tube terminals
bright and clean.

Just rotate the tube three or
four times. Instantly the dual-
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 connts”
Make your Superheterodyne set
free from socket trouble by using
Na-ald DeLuxe Sockets.
Sockets and panel mounts for all
tubes. Prices 35¢ to 75¢, Send
for catalog.

Alden

Manufacturing Company
Dept. K, Springfield, Mass.

Correspondence from
Readers

(Continued from page 337)

I Tt T LTI T

and you will not hurt my feelings, as I have
had that said to me before, not to mention |
the “qrt.” Well, let's go. ‘

When I first signed ship’s articles as a
commercial operator, I had a decided advan-
tage over the majority of men breaking into
the game, in that [ had behind me several
years of sea-going experience. 1 therefore
knew just where I stood, and what to expect |
from the people [ was thrown into contact !
with. If every operator had the same ad-
vantage when starting out, I helieve it would
be a great help to everyone in the profes-
sion, for the reason that it is not at all
uncommon for unprineipled captains and |
other officers to get away with “murder.” so
to speal. in their treatment of operators new !
to the conditions on shipboard. Of course,
if they are allowed to get away with it in
one case thev trv it on the next operator.
I read a letter written to Ranio News a few !
jssues ago, by a sca captain, who said, 1f 1
rememher correctly. that “Sparks” had so
much idle time on his hands that he em-‘

plaved it mn thinking up erievances that ex-
isted only in his imagination, or words to
that effect.

letting my imagination run away with my
hetter judgment, [ will say that by-a captain
getting away with "murder” in his treatment
of an operator I mean those cases which are
by no means rare, and sometimes sauctioned
by the steamship company (as though the
stcamship company had a right to do so).
For instance, where an operator is expected
to do extra worl, not connected in any way
with radio operating, and without extra pay,
such as checking special cargo, making up
pavroils, acting as ship’s mail carrier, etc
Less than two months ago I was offered a
job as operator at a fish cannery land station
up in Alaska, wages to be $110 per month,
very little radio trafhe to haudle, but when
not sending or recciving messages [ was to
checlkk fish.  About the same time [ was
offered a job on a tumber schooner as radio
operator at $110 per month, with the stipula-
tion that I should shine the brass work in the
wheel house. I could give many other in-
stances of trving to get away with such
treatment of opcrators, but will not do so
here, as Ranto News is read by sca captains,
as well as other people, and some few of
them, who try to live up to the “Sea Wolf"”
type, might constder such instances as good
ideas to be tried out next voyage.

Now and again it happens that an opera-
tor on shiphoard has to contend with &
hrother 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. hut is only a
petty officer. The reason usually given is
that it has been known for a captain to order
an operator to talke his meals with the pelty
officers.  (The petty officers are the boat-
swain, ship’s carpenter, watertenders. ete.)
i Tt 1s bad policy to allow anvone to get away
with that idea hecause if he gets away
with it, the next dav will see him in the
radio room ordering the opcrator to charge
his batteries. It is of course also very petty
to argue long about it. Getting down to
brass tacks, a mate is a mate becanse he
holds a license issued hy the United States
Department of Commerce. and an operator is
an operator because he also holds a license
issed by the United States Department of
Commerce. I guess that settlcs that. If an
operator just breaking into the game remem-
hers that aboard ship there are four depart-

In order that I may unot be accused of
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Earle E. Liederman the Muscle Builder .

If You Were Dying To-night

and 1 offered you something that would give you ten
veurs tore te live, would you take it? Tou'a grab it
Well, fellows, I've got 31, but don’t wait till you’re
dying or it won't do you a bit of good. It will then be
too late. Righl now is the time. To-morrow or any day.
sume dlscase will get you and if you have nol equipped
voursell 1o fight it off, you're gone. I don’t claim to
cure disease, I am not a medical doetor, but I'Il pul ¥ou
in such eondition that the doctor will starve to death
waiting lor you fo take siek, Can you Imagine a mos-
auito 1rylug to bite a brick wall? A fine chance.

A Re-built Man

I lilte to get the weak ones. I delight in getiing hnld
of & man who has been turned down as hopeless by others,
11°s easy enough to finish a task that's more than half
done. But give me the weak, sickly chap and wateh Lim
srow stronger, That's what I like. Ii’s fun to me be-
cuuse I Imow T ean <o it and I like to give Ihe other fel-
Jow the laugh. I don’t just @ive yon a venecr of muscle
(hat looks gnod to othiers. I work on you huth inside aud
out. I not only pnt big, massive s and legs an you,
hut T build up those inner museles (hat surround your
vilal organs. The kind that wive you real pep and ener-
gy, the kind that fire yorr with ambition and the couy-
age o tackle anyihing set Lelore you.

All T Ask Is Ninety Days

Who says it lales yepts to set in shape? Show me
the man who makes any suel claims and I'll mnake him
cat his words. I'll put ono full ineh on your arm o
Just 30 days. Yes, and two full inches on your chest in
the same length of time. Meanwhile, I'm putting lile
and pep into your old buek-bone, And from ftnen on.
,IUStI wateh “em grow, At the end of thirty duys you
won't know yvourself. Your whole body will take on an
entively different appearance. But Fou'se only staried.
Now comes the real works. I’re only built my lounda-
tion, I wuant just 80 days more (90 in all) and vou’ll
make these friends of yours who think they're strong look
like soluethlng the cat dragged in.

A Real Man

When I'm through with_you, you've a real man. The
kind that ean prove it. You will be able 1o do things
that you had theught impessible. An@ the beauty of it
ix you keep_nn golng. Your deep full ehest breathes In
rich nure air, stimulating your hlood and making you
fust bubblo over witll vim and vitality. Your huge
sauare shoulders and your massive muscwlar arms have
thut eraring for the esercise of a regular le man. You
have the Aash to your eye and the pep to your sten rhat
will make you admired and sought afler in both the
business and sgeial world.

This is no idle prattle, fellows. If you doubt me.
make me prove jt. (3o ahead. 1 like it. I have already
done this for thousands of others and my reemds are
unchallenged. YWhat I bave dane for them I will do For
you. Come then, for time fAies and every day counts.
Leet this very day be the beginning nf new life to you.

Send for My New 64-Page Book

“Muscular Development’’
IT IS FREE !

It containg forty-tlnree full page phatozraphs of myself
dnd some of the many prize-winning pupils I have
trained. Bome of these came to me as pitlful weaklings,
imploring we {o help them. Look them over now and
you will warvel at their present physiques, TFhis book
wlll prove an Impetus and a venl ingpivation to you, It
will thrtll you through aad through. All I ask is To
cents Lo cover the ¢nst of wrapping and mailing and 1t is
yours to keep. This wlll not obligate you at all, hnt for
the suke of your Tuture health and hanpiness, do not put
it off. Send today—rvight now, hetore you tern this page.

"EARLE E. LIEDERMAN

Dept. 3609 305 Broadway New York City
L
EARLE E. LIEDERMAN
Dept. 3609, 305 Broadway New York City
Dear Sir:—1 enelose herewith 10 cents, for which you
are to send me, without agy eblizalion on my part what-
ever, a copy of your latest hook, ‘“Muscular Develop-
ment.”” (Please write or print plainly.)

Name




Radio News for September, 1924 351

Spray proof
sents

Acid Tight
5 Sea//ng

High

and

Low Walter
Levels

Phiico Type UD44 Battery
for lon-voltage peanut tubes .
Diamond Grid Plate i
DPhilco Refainer I
Quarter Sawed Separalor: Iy

Clear Glass
Confarner

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 UDS86 Battery
for standard 6-volt tubes,

Guaranteed ¥
2 years ...... $16.00
Phileo Type UD44 Battery
forb log -voltage peanut
tubes.Guaranteed -
2years ... _..... 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

DEYNAMIC RADIO
BATTERIES

Philadelphia Storage Battery Co.
Ontario & C Sts., Philadeiphia

SIRS:—I am interested in learning more about the new Philco
Rechargeable Storage Batteries for radio.
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RADIO AMATEURS TALK

7,000 MILES FOR2 HOURS

Argentinian and New Zealander
Establish What Is Declared a
Record for Non-Professionals.

BUENOS AIRES, May 24 (Assoclajed
Press),~Carlos Bragglo- of Bernal, near
here, and Ivan O'Meara, 91 Gisborne,‘_
New Zealand, radio a.mateurs With 7,000
1ifes of South American continent and
Paclfic Ocean between them,. conversed
for two hours.by radio Thursday morn-
ing, establishing what Is claimed to be
a world's amateur radlo record.

Bragglo. who knows English, had
spent most of the night unsuccessfully
attempting to get some North :American
amateur to mnswer the signais of his
station, CBZ8, when &t 4 o'clock In thé
momlng he wag amazed to recelve an
answer ‘from the other side of the globe
—O'Meara's station, 2AC.

The amateurs qpened a conversation

which continued 21} o'clock, when
Braggio told O'Meéara, he hid been up
all night and wanted tp go to bed. The
New Zealander snswered that he was
'sorry because it was .only "9 o'elock in
the ‘evening at, Station 2AC." Later on
Thursday, Bragglo .received a congratu-
latory cable ‘from. O'Meara, confirming
the, eortversation.

In ‘connection with the radio commu-

nloation test inaugurated this wegk with
1he Tinited States, Argentine arhateurs
are -ytiable to understand why they are
wble 'to get signals from North Afaerican
amateurs while the latter apparently are
Unable td-get theirs, although some of
the Argentine statlons are more power-
fun than soeme of the American ones
| which have been heard.

It is belleved that many of the powcz-
ul broadcasting atatlons operatmg In
the Utiied States nightly Inteifere with
the Argentine waves. In the future

Brargg‘lo will try sending on a 120 meter
3 A M,

wave-length at Eastern Stand-

:trd Time,

‘Argentinian and Jerseyite
Exchange Radio Greetings

Special to The New Tork Times.

HARTFORD, Conn., June 2.—Two-
way radio commumcatlon by ama-
teirs between North and South
America was attalned for the first
thme last week by Norman R. Weible
of Collingwood, N, J., and Carlos
Braggio of Betnal, suburb of Buenos
Aires, The feat was checked and
verified today by the American Radio
Relay League of thig city, which to-
night announced that Weible and
Braggio had a twenty-minute connec-
tion an short wave lengths just be-
fore daybreak last Friday.

Braggio nheard the “New Jersey
arnateur calling him, and at 4:15 A.
M. sent the following: *'GM gréetings
and congratulations QRZ QRK."

Welble immediately -repiled in
Spanish, “‘Saludo, Amigo de America
del sur QRK.”

A letter dated May 21. recelved to
day from E. J. Simmonds, an English
amateur, stated he had heard the
South American statlon transmitting.

M. Braggio Used

“ESCO”

Itern 37 —Double Commutator
1000 V. 600 W. for Plate
12 V. 300 W. for Fllament

He writes:

““If I have the luck lo be heard in'
the U. S. a greal part of the success will be due

to the good capacily of the “ESCO” set.’*
This is Item 37, uscd by CBZ8

ELECTRIC SPECIALTY COMPANY

wae. “‘TSCQO”’

211 South St.

MARK

STAMFORD, CONN,, U.S. A,

Pioneers in developing High ‘Uoltage Apparatus for W ireless Operation)

RADAK

RELIABLE RECEIVING SET'S

Licensed Under Armstrong Patent
1,113,149

BUILT BY AMERICA’S OLD-
EST MANUFACTURER

Clapp Eastham Co.
107 Main St. Cambridge, Mass.

UNlTY VERNIER RHEOSTAT

The Highest Type
Instrument Made
v Any Resistance $2.,00
) “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 Jenkms,
Engineer of Broadcaeting Station W. D, A, P.
willtell you howto clear up your sxgnals

Every set owner should have this book.

10c at your dealers, or 14c postage to

UNITY MFG. €O., 224 N. Halsted 5t,, Chicago
& NEW YORK OFFICE, 50 Church Street
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meuts, radio, decle, engincer and steward, and
that the captain ol the ship is in supreme
command over all Tour, he will do well. ll¢ -
should not take orders Irom auyone on board
except the capiain and the cliel radio opera-
tor, except i the case of the ship being
abandoned, when a mate may order an op-
erator, or a clict conginger for that malter,
to go to his lile boat.

The letter wriiteu by (he captain, referred
to above, also coulained a remarkc on the
extreme youlh ol the majority of operalors -
whom he has met, and how these same young
men ought to remember when they meet on
terms of equality with brother oflicers that
it took years of hard 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 few
months’ traiming.  Also the capiain implied
that because ol this previous forecastle hight,
an operator shoukl be very, very, respectful
and subdued when in the company of his
hrother officers, and that in due time, if his
humtlity is great enough. his hrother officers
will thaw out and let him join in the con-
versation a litle.

Having had some forecastle experience
myself, T cannot fgure why the captain tules
that attitnde. Certainly, while T was in the
forecastle T learned [rom ohscrvation much
that helped me to hold my end up on becom-
ing an operator, hut I certainly did not learn
in the forecastle anything calculated to com-
mand additional respect from my fellow
man. (uite the reverse in fact, for, with
few exceptions, a few vears of forecastle
life (and anyone who has not gone throngh
it cannot know what ‘“a few vears of fore-
castle life” means) will wake good men
bad, and bad men worse, monally, and n
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 Tike to remark that it does

[not seem to me {o he very sensible to treat

a person as an inferior because he happens
to be younger by a lew years than yoursell. -
A man’s words and actions mirror his mind
and characier. I judge a man by his words
and actions, therefore, and not by his years.

If the radio schools up and down the
country were to include inn their courses some.
dope on conditions prevailing on shiphoard,
and point out to operators various pitfalls
and how to avoid them, in my opnion it
would do the game lots of good.

During the time I have been going to sea
I have encountered relatively few cases of
the “try to get away with murder” spirit

| spoleen of in the letter T have commented on.

I believe it depends greatly npon the opera-
tor himself. TIf he is easy, someone will
try to ride him. I have met but few bad
captains, and with my brother officers have
in the great majority of cascs been treated
with the same consideration and respect that
it has always hcen my endeavor to show
them.

In the future T shall be 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 cantain will write and tel
me I am not humbhle enough. HI!

7. Martin, Opr,,
S.S. La Purisimna.

AMATEURS HELP LAKE SHIPS
Editor, Ramo Nrws:

Referring to the editor’s note regarding
the “Sea Gomo 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 en a
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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
for everyreceiving set

Reproducers
M4—che latest Magnavox achievement: re-
quires no battery . . $25.00

M1l—also constructed on the semi-dynamic
principle, requiring no batery  $30.00
*R3 —famous electro-dynamic type: new mod-

el with Volume Control . $35.00
R2—same as R3 bur larger size: new model
with Volume Control. . $50.00

Combination Sets

A1-R and AZ-R—the only instruments com-
bining elecrro-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 & three stage

$27.50 10 $60.00

To obrain the fullest enjoyrment from
your receiving get, equip it with the £
Magnavox—ior sale at good 'f\
dealers everywhere.

THE MAcgNavox Co. b &
OAKLAND, CALIFORNIA
New York Office: {
350 WEST 31st STREET
Canadian Distributors:

Perking Electric Limited, Toronto,
ontreal, Winnipeg

Your dealer has something
really new and unusual - |

e e T e PR
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HE 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.

Holtzer-Cabot Loud Speaker ....... $25.00
Loud Speaker Phonograph Attach-
ment .........c....iiiinnns veves. 10,00

No. 2 Universal Headphones
No. 4 National Headphones

II7rite for booklets exploining how the exclusive
features of these instruments enable you
to enjoy the wondcrs of Radio

THE HOLTZER CABOT ELECTRIC CO.
ory Street, Boston, Mass.
GISI 65 Suuth Shtetstreet Ghisaga, V1.

GUSINESS

Will be standard
equipment on
twenty-five of the
leading sets this
fall, Wateh fe
their names,

Standard cquip-
ment on  Zenith

for over one year, s, one of our live wire

rapresentahvw L.D Payne averaged
§20.77 profit per day for 217 days.
ell and Viles sold over §25, 000

. G.Howard eatned §100
F. E. Mendenhall

Ask your dealer and manufacturers to put this
trouble and tube saver on your set.

Plugs in all Input Conuections. his in a fow tha from $10d
~ to over $500 per month, Every Home,
Auto er, Store and Factory a Live Prospect—EKeetong
Howard, and others, never sold Fire Extinguishera before. Our
special training course starts yon on road to success first day.
If now employed, we can ahow you how to make big money
during T:mm tnme o Experlence Necuury Cet our new
Baloa Plan,

Terri g fast—write
*THE FYR-FYTER G0, 295 FyroFrior Bidg, Dayton, O,

For sale by yonr Jobber

HOWARD B. JONES
612 S, Canal St. Chicago, Il

The World’s
Standard
Loud Speaker

aL RT

«*TROUBLE-PROOF"’

RADIO PRODUCTS

AMPLION
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Great Lakes bulle carrier vessel, this season
being my third on the Lal._s.

The navigation on the Great Lalkes
only for eight months of the year,
blocks traffic the other four months.

We started our season on this vessel
April 19, on which day we cleared Buffalo.
N. Y., for Superior, Wis. (which is at the
extreme end of Lake Superior), with a
cargo of coal. We were delayed three davs
by fog i the rivers and finally reached
Duluth Harbor. On arriving there, a heavy
northeast gale blew the loose ice packs into
a solid mass outside of thé harbor for threc
nmiles, through which it was impossible to
worl as the ice in places was 30 feet thick.

The masters of the vessels were naturally
anxiots to advise the ship owners as to
conditions. By this time there were about

is
as ice

-30 vessels ice bound. Sixteen were equipped

with apparatus. We were trying 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 9DOI
for helping me to get my traffic off through
him.
JuLius Katowa,
S.S. Clemens A. Reiss.
Marine P. O.,
Dctroit, Mich.

CONCERNING RADIO TERMS
Editor, Rapio NEws:

Suggestions from readers are welcomed,
[ believe, by the editors of almost every
magazine, especially Ranio 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 it
a current issue contains something they are
really anxious to read, there is a feeling
that Rapro 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, I'll admit 1 have done that very
thing myself when feeling a little off color.
but later hawe picked up the same issue and
found several articles of great walue. In
fact, since I started reading Rapro 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: Is
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 15 too deep for
me.”

Would not radio get a tremendous hoost
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,  Radio gensation /
- INne |

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
get out of line. Plates and supports are in
natural finish, keeping radio frequency losses
at a minimum. Mechanically and electri-
cally a perfect job.

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
broportionate prices.

Please ask your dealer to show you this
wonderful condenser. [f he can’t do so,
write us for descriptive illustrated folder—
and send us your dealer’s name. et Asliod iy

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—PHILADELPHTA
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Why thousands of

radio fans enjoy him

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 AlternatingCurrent.
Prices, east of the Rockies
(60 cycle Qutfits)}—2 ampere
complete, $18.00; 5 ampere
complete, $28.00. Special
attachment for charging 12 or
24 cell "B* Storage Battery
$3.00. Special actachment for
charging 2 or 4 wolt “'A’
Storage Battery $1.25. Both
attachments fiteither Tungar,

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 ic'on the name plate.

Merchandise Department
General Electric Company
Bridgeport, Connecticut

GENERAL ELECTRIC

48 E-10

ies for which we are distributors:
Zenith Sets (Regenerative)

Cunningham Tubes

Remler Material

Grebe sets (Regenerative)
Murdock Sets {(Neutrodyne)
General Radio

Send stamp for Catalogue 45-R

J. H. BUNNELL & CO.

Satisfied Users Prefer MAKE MONEY—SELL RADIO
Standard Equipment o e oSS oy AU hPmLunify ta-

portunity. This wonderful plan makes it eesy and simple

The following are a few of the compan- for you _to manufacture the beautiful, long distance

Ozarka Radio Recelving Set. It will be your Radio.
made by you and sold by you, with a big cash profit as
your reward.

De Forest Tubes and Sets (Reﬂex) No experience necessary, You need not have much eash.

All you need is spave lime, determination and acticn.
If you're thul Kimgd of a chap, the ©Ozavka Plan will
start you on a straight line toward a rewl money-making
business ol your own. It can be as big and as profitahle
as you arc ambitious to make it. We want good men in
every county. Exclusive tervitory s goinz fast. e sure
amd rlve us the name of your county. Write today for
the Ozarku Plan, A wonderfully interesting hook of
facts, particulars and proofs. It is FREE. Act now.

OZARKA, Inc.

32 PARK PLACE NEW YORK 63 N, PEORIA ST, CHICAGO

——

Insure your copy reaching you each mcnth. Subscribe to Radio News—
$2.50 a year. Expérimenter Publishing Co., 53 Park Place, N. Y. C.
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if all used correct nomenclature and stucl
to it? Is there any science or industry that
can compare with radio for inexact termi-
nology which causes such confusion to the
tyro?

Take, for instauce, the automobile indus-
try with its many different makes of cars.
We always refer to the separate parts by
given naines, whatever the malce, 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 mvariably
find? The same circuit by different manu-
facturers; then observe the difference in
the names given to the various dials. A dial
nsed for the same purpose on each set will
in all probability have as wmany 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 automwobile as the water-cooler,
the heat dissipator, or the thermohydro teni-
perature reducer, yet to the racdio amateur
we have something equally perplexing.

In an endeavor to decide which will be
the most efficient and most satisfactory re-
ceiving set to make for mext winter at a
minimum ¢ost, I have Dbefore me 100 or
more diagrams of receiving sets. They have
attached to them all kinds of names, mono,
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 THook-
ups” 1 feel sure will be appreciated by
many, 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. For if
radio is an exact science, should we not nse
exacting nomenclature ?

F. L L.

BRITISH 2LZ ANSWERS 5XZ
Editor, Ravio NEws:

[ have just read the letter from DBritish
S¥XZ in the June issue of the Rapio NEws.
Being an old time dyed-in-the-wool British
ham [ have followed the progress of ama-
teur radio very keenly since the war (and
considerably before it, for that matter). [
think 5XZ is—what you Americans would
say—"tallcing through his hat.” T am airaid
his attempt at “talking” American is a very
poor one. He seemis very keen on your
spending a holiday over here, to see how we
do it. Perhaps he will he good enough to
act as host when you arvive. Apparcutly
he has no fear of your coming, as I am
afraid he woul [ 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 situaied . I am.

I should lile to hear anyone in London
receive any other B.B.C. station than 2L.0
on a loud speaker with sufficient volume,
clearness and ireedom 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 2ZLO. 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).

SXZ does not appear to know that the
power input of the B.B.C, stations is 6 KW,
not 1 K'W. And what is more we are going
to have a station of 25 KW,
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ACK of Arwater 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
. 4

recognition of the name “AtwaTer KenT” as a standard

of excellence—

—there is the accumulared experience of more 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 Atwarter Kent Radio;—and have made
it what many consider perfection in radio construction.

ATwaTER KenT MANnNUFACTURING COMPANY
4943 StENTON AVENUE, PRnLADERLPHIA, Pa.

THINK OF WHAT -IS BACK OF IT
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Bristol
Single Control
Radio Receiver

Audiophone
Loud Speaker

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 out,

The well known Grimes Inverse Duplex System
{non reradiating) is utilized in this Receiving
Set. Because of the reflex, only four tubes are

required to give power equivalent to six.

price, without accessories, $190.00.

The

You forget the radio equipment when listening

thru the Audiophone Loud Speaker.
full, clear and pleasing.
duction of the original.

It gives a true

The tone is

repro-

Made in three models—

Senior $30.00, Junior $22.50, and Baby $12.50.

Ask for Bulletins Nos. 3014 and 3015-8

Made and Sold by

THE BRISTOL COMPANY

Waterbury, Conn,

TR T TR T T B T T TR R (R

Radio Set Manufacturers

—WARNING—

A small,

is the engraving on the panels.
Are you overlooking this?

We are a responsible concern, very well equipped to do

Panel Engraving

trade-marlks and

such

as  hames,

machlnes and expert engravers!

class of work.

4109 Ravenswood Ave.

but probably very important featurg of your sets
People buy attractlveness.

markings.
Largest facilities for this
The ecost 1s moderale.

Write now for quotations on Iots of 23 or more.

Geo. T. Schmidt
Chicago, IlL

TR TR AT TR RO D84 TS0 IO A0S0 EE TG R T O RN O AN T

Guaranteed §
the Best

“REFLEX SPECIAL”
QUICK CONTACT
RECTIFIER
‘Withstands Heavy Plate Voltage
The Acme Apparatus Co. says “‘prevent dis-

Aceurats

in REFLE

22 Saunders Street

| Jdions

tortion ard howiing by using a BROWNLIE CRYSTAL
X SETS.”

Order From Your Dealer or Direct

ROLAND BROWNLIE & CO.

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. Inc., Book Dept., 53 Park Place, N. Y.

Price 65¢c. Experimenter Pub. Co.,
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There is no doubt about it, you Aneri-
cans are ahiead of us every time with ama-
teur radio, and L think cvery Dritish ham
will admit it but we soon catch you up, don't
we?  5XZ suggests that some ol your cir-
cuits are quite old; admitted, someone is
always bringing out a new circuit which,
when it is unscrambled 1s some old “stand-
bv.”  You are not the only offenders, T can
assure you, What about the British radio
journals? One thing, you do put out some
good dope at times, The Ultradyne is onc;
I have omne, zmd many thanks and congratu-
lations for

5XZ asl\s \vhen you are going o pick us
up and re-broadcast 10 U. S. A, Lasy.
When we fx up a high power short wave
station to enuble you to do it. 'Nuff sed.
He also does not seem keen on having more
than one broadeast station in London. Per-
sonally 1 should like several, so that we
could have a good selection of programs to
choose from. Perhaps 5XZ's receiver is not
selcctive enough. 1 have no fear on this
point myself. I often carry out DX work
with French and British amateurs during
broadeasting, transmitting and  receiving,
while the rest of the family are listening
to the broadcast from London, and cause
no interfercnce with the reception of Lon-
don’s program, althongh the receiver is
within 6 feet of the transmitter. 1 could
not do this without the American Ultra-~
dyne. T wonder if 5XZ has ever heard 2LO
being re-radiated on short wave, not know-
ing where it was coming from. 1 conid
tell him.

As a final remark, T must mention one
thing you can do, which appears to have
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 hcre can do.

There are two pieces of American radio
literature I look forward to every month.
and they are Rano NeEws and “Q. S. T.”
and I DO enjoy them.

F. A. MavEr,
British, 21.Z,
Stileman's Works,

Wiclkford, 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.” Tf 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.
Aumericans 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. T'll 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 both
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 your stuff as the BB.C. does ours.
There is but one answer to that question—
when vou get vour stuff across. The pro-
grams of KDKA, which are re-broadcast
by the British stations, are also re-broad-
cast bv stations KFKX, Hastings. Neb-
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A new powerful set of greater Clarity
Distance, Simplicity and Beauty

In a handsome two-tone Ameri- .Complete, without Loud
can Walnut Cabinet, 33 ins.Jong, Speaker. phones, tubes or

12 ins. wide and 10 inches high ‘ ‘ Ster- $1 75.00
The introduction of the GILFILLAN NEUTRQODYNE set

is the longest forward step in Advanced Radio Engineering

The engineers who designed and built this Set are neutralization. Its well-balanced, neutralized circuit
leaders in Radio Invention and Construction. They gives distortionless reproduction of speech and music
reviewed and analyzed every American receiver and of ample volume and great clarity.

have given their best in producing this highly sensi- . . .

tive, accurate, selective NEUTRODYNE set. Ex- 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.

tremely simple to operate, convenient to install and
of an artistic design that will be a handsome addition
tc any room.

In the GILFILLAN NEUTRODYNE every detail Manufactured at 3 convenient shipping points, ad-
has been reviewed and corrected to assure highest dresses below, assures prompt delivery and national
amplification, finest selective reception and positive distribution.

JOBBERS and DEALERS—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. New York City
2525 West Penn Way - — ‘ 225 West 57th St,

LICENSED MANUFACTURER

-
&
1

Horgsde

UNDER NEUTRO DYNE PATS.



360

Built up to a high standard

CAR

not down to a low price

TER

CARTER

JACKS FOR NEUTRODYNE AND

OTHER CIRCUITS
(Pat. 1-30-23)

Carter Hold-Tite Jack No. 107, EaCh
Seven springs; opens three and

closes one contact. Double ecircuit,

double automatic filament control.
Universal Neutrodyne Jack,

Code No. 107.

B

Carter Hold-Tite Jack No. 106
Six springs, breaks three contacts.
Used in Freed-Eisemann type of
circuit.

Code No. 106.

Carter Hold- Tite Jack No.104-A
Four springs; makes onc and breaks
one contact.  Used in first stage audio

Freed-Eisemann type of circuit.
Code No. 104-A.

Carter Hold-Tite Jack No. 103-A
Three springs; makes one and breaks
one contact.

4 Gode No.103-A.

T

. Carter Hold-Tite Jack No. 102 Each

o springs; one break contact
Closeqd circuit.
Lode No. 102,
Jacks with different spring arrangements can be furnished
on order.

MADE IN U. S. A,
We also make special Jacks for Neutrodyne and other
special circuits.

New Yorlk, N, Y. Denver,
G623 Victory Dldg.,
Philadeiphia, Pa.
25 Huntinglon Ave.,

Bt [HEN

708 Granile

Colo.
1326 Syndicate Trust Blde..

204 Rialte Lldg., 1028
San Franclsco, Calil.

Tittshursh,

“HOLD-TITE"
JACKS
Exclusive

CARTER

Features

No spacer washers required—
simple to mount.

Heavy phosphor bronze springs
—low resistance.

Pure Silver contacts,—will not
oxidize or cerrode.

Contacts self cleaning,—assur-
ing good connection.

No unnecessary high insulation
stack up.

Heavy plated frame.

‘Wide spaced solder terminals,
—permits of good sclder
connection.

Compare these Jacks point by
point and see why they are
preferred by an ever increas-
ing number of users.

Hrite for catalog of complete
line of Carter Standard Radio
Products.

APPCVED'
ADIO,
R
iEetonty
=

\

P

Insist on
the denuine

714 Lafayette Blde..
Detroit, Dlich,
217 Kasola Bldg.,
Mo Minpeapolis, hinn,
Fourtly Ave.,
Huntington, W. Va,

S

Any Dealer
can supply
BRANCH SALES OFFICES
Sulle #18, 1270 Broadway 1120 Sixteenth St..

Bldg..
Ta.

Boston, DMass,

STANDARD Parts are “SAFE” Parts | |

Lowest Prices on STANDARD Paris of Every
Deseription.

Tada Neutrodyue IKit.... $20.50
Drandes Superlor Phones 4.50
Iirandes Table Taller. 8.50
JMUSIC MASTER LOUD SPEAKER. 23.73
Aceme Audio and Radio Transiormer. 3.

Como Push-Pull Transfermers—TDair 9.9
Dradlystats and Dradivleaks.. 1.39
Standard Bakelite Sockets .49
Cico Plugs ,............ .49
Tveready 22% volt B DBa 1.19
Eveready 45 voit I3 Battery, Large .. . 875

ALL PRICES INCLUDE POSTAGE
Send for our new catalogue with many other

bargains., it's FREE

THE UNITY SERVICE

WHICH?
RADIO RADIO
OPERATOR MECHANIC

Rapid training for Radio jobs by our
Resident and Home Study Courses.
Write for [Illustrated Rooklet.

Y. M. C. A, RADIO INSTITUTE

158 East 86th Street, New York City

569 Prospect Ave, MNew York, N. Y.

BATTERY CHARGER #7-75

Electrolytic type—MNoiseless—Dircet or alternating
cocrent-—no bulbs or comtact points to burn out.
Charges auto batteries. Sold direct to you from
factory.

WESTERN RUBBER MOLD CO.
907-913 W. 19th St Chicago, 1ll,

'HUDSON-ROSS

Largest exclusive Radio

Jobbers in middle West.
Write for discounts.

123 W, Madisen St. Chicago -

! London and Southampton.
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raska, and KGO, Oakland, California. You
see, we can re-broadcast. The engineers of
the British Broadcasting Co. have my hearty
congratulations on re-broadcasting our stuff,
but you must admit that our engineers de-
serve a little credit for getting their stuff
over.

As for DX in America, Hastings.
Nebraska, Chicago, Illinois, and Atlanta,
Georgia, will each operate a loud speaker
through a three-tube set any night at all in

Baltimore. 1 believe these distances are a
little greater than that between Aberdeen
and London.

I am sorry that you have such a miscon-
ception of conditions relative to broadeasting
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 VIEWPOQINT

Editor, Ravto Niws:

Just opened the June issue of Rabio
News and read the letter written to your
paper by A. F, C. Bayes, British 5XZ. 43
Lavender Gardens, England, London S. W.

This letter interested me very much be-
cause I have made three trips to England
during the last winter and had a good ovp-
portunity to listen to English broadcast pro-
granis 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
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 ancl
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 1,400
nautical miles and the reception was very
had, not clear and hardly audible. Other
B.B.C. stations come in still worse.

I went into a radio store at Southampton
where many types of ready-made receivers
were ol sale. The manager requested me
to listen to some broadcasting. It was 4
p. m., and the set had two tubes. [ 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 manv
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. § 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 frequency amplification vou
can hear 75 miles. The longest distance
vou can hear music with the best of receiv-
ing sets is 520 miles. This is according to
latest authentic information from DBritish
authorities.

As a matter of fact, this
far as one can hear a British station,
tions in France come in still worse.

is about as
Sta-
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., Philadelphia, Pa. 516 Caxton Bidg., Cleveland, Chio
422 First Ave,, Pittsburgh, Pa. 1026 Second Ave., S. Minneapolis, Minn. 9 S. Clinton St., Chicago, Iil.

1142 Granite Bldg., Rochester, N. Y. 585 Mission St., San Francisco, California 708 Title Bldg., Baltimore, Md.
419 Qhio Bldg., Toledo, Ohic ‘Whitney Central Bldg., New Orleans, La. 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS




Ballantine

and Bakeli

Molded Bakelite insulation forms a large
part of the Ballantine Variotransformer

produced by the Radio Frequency La

atories, In¢c. This instrument hasbeen nota-
- bly successful in insuring improved re

tion and preventing outside interfere

During a trial test it was subjected to a heat

of 120 degrees F.for 24 hours, followed b

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
length and location of every broadcasting station in
the world. Enclose 10 cents to cover the cost and we
will send you this map. Address Map Department.

Send for our Booklet BR.

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street
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nce.
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BAKELITE
Condensite
REDMANOL

are the registered
Trade Marks for the
Phenol Resin Products
manufactured vnder
patents owned by

BAKELITE

@

THE MATERIAL OF A

THOUSAND USES

Mall in sour hurnt-out or lroken rubes.

f

7283 ROSE BLDG,

RADIO TUBES
REPAIRED

$2.50 guaraal:geed.

ALL TYPES.

Like

new

Satis-
action guaranteed. Prompt service on mail orders,
OHIO RADIO SALES
CLEVELANTD, OHIO.

Dealers:  Write for our propositlon.

FORD RUNS
57 MILES ON
GAL. of “GAS”

An automobile runs 57 miles on a gailon
of gasoline by using an automatic device
which was installed in less than five
minutes. The inventor, Mr. John A
Stransky, 25-1st St., Pukwana, S, Dak.,
wants agents and iswilling to send sam-
ples at his own risk., Write him today.

nro
|u

1
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Perpetual Radio Fuse $2.50

$100.00 reward if you can hlow your tubes with tais
cluding blue print
UL

DEALERS and JOBRENS we have an atiractive terri-
tory prorvosition

tector in your circuit according te our Instructions.
PER ULTRADYNE Trapsformers, complete sgqﬁigé
TRA SYNCHRODYNE Coils, sel ‘of throe. ... .87.00
neluding hlue print.  With condensers. ... ... $17.00

E STANLEY RAD!O COMPANY, Manufacturers.
7 Lorain Avenue Cleveland, Ohio

CONNECTS iN SERIES ONE TO FOUR HEAD SETS N

RADIO

7%e BARKELEW ELEC.MFG. CO.

MIDDLETOVWN, OHID, CATLNO.GIS
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are an operator and try to work a DBritish
land station, you will soon discover that they
have very poor receiving sets. \When coni-
ing out of the English Channel 1 can work
WCC, Chatham, Mass., easier than I can
work GKU at Devizes, England. .

Inculentally, we might inform Mr, Bayes
that American ships do many times as much
relaying for British and other Furopean
ships as they do for us. I have seen the
latest marine radio installation put out by
the English Marconi Company ancd, my dear
Mr. Baves, if you can look at that set and
the work it does and say that British appa-
ratus is comparable to American apparatus,
I will purchase a good radio receiver out
015 my own funds and make vou a present
of it.

The programs broadcast from 2LO are
not equal to the fne programs arranged by
KDKA, WJZ, WGY and other high-class
American stations. If the carrier wave of
21.O 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
Amerijcan make. Of course you can pay 66
shillings and get a better pair but then von
haven't as good a phome as an American,
which costs less money.

Again, Mr. Bayes, vou mention the price
of British tubes as being $2. May [ inform
you that the Ediswan Valve Type AR. .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 shows 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 England every
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 mecthods. )

Frep M. Howe,
Radio Opr. S.S. Emidio,
KDT]J Arc Transmitter.
San Pedro, Calbif.

ANOTHER LETTER FROM

BRITISH 5XZ
Editor, Rapio News:

I am sorry to trouble vou again, but shall
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
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
Goverument has control over radio stations
transmitting signals only. T thinle it speaks
well for our system that under the circum-
stanices 99 per cent. of the listening public
is willing to pay fees and submt to Gov-
ernment control,

On the general matters of which I com-
plained in my letter published in the June
issue of Rapio News, I beg to tender myv
thanks on behalf of myself and all British
readers for your article on “Broadcasting”
by Dr. Fleming. The article on *“Wili
Future Broadcast Stations Be Buried ?” was
rather humorous in parts, though. and [ am
sure Dr. Rogers will be the frst to desire
to disassociate himself from the extravagant
claims made by Mr. Winters. Dr. Rogers
didd not originate the underground antenna.
nor is anything recorded in the article in
question of an epoch making nature. Such
antennae were fullv investigated by a Ger-
man (XKiebitz) and found to have excellent
directional properties and consequently were
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TESTED AND LISTED AS STANDARD BY UNDERWRITERS’ LABORATORIES

This noiseless, bulbless
attery charger

has gained universal acceptance in less than a season

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 delivers a taper
charge. It cannot discharge, short cir-
cuit, or damage the battery by over-

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” bartteries, It operates from 110-120 AC,
50-60 cycle current at a 3 ampere charging
rate, Sold by radio dealers everywhere.

Manufactured by FANSTEEL PRODUCTS CO., Inc., North Chicago, IlI.

DEALERS: Order through your jobber. JOBBER S: 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

FAN STEEL

Thos. 8. Hovy, 719 McKnight Building, Minneapolis

Carl A. Stone Co., 538 San Fernando Bldg., Los Angeles
A. S. Lindstrom, 111 Montgomery Avenue, San Francisco
Burndept, Ltd., 172 King Street, W., Toronto
Sparling-Markle, Ltd., 276 Smith Street, Winnipeg

ite Battery

West of the Rockies$20+ In Canadas27%

Price 519 50 Cbélifg@?’
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Ask your 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.

J BAKELITE-DURESTO

—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 OFTFICES—WAREHOUSES
New York City

Drills

Easier

b i -

DepT. 5

Tonawanda, N. Y.

Chicago Philadelphia Boston

ADJUSTABLE
LOUD SPEAKER
UNITS

550

COMPLETE
WITH
5 FOOT
CORD

ACKERMANBROTHERS 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
nuts in a jiffy—tight as if
soldered.,
Set of 3 Round Spintites $1
Set of 3 Hex Spintites $1
Write for Radio Tools
Booklet No, 24
STEVENS & CO.

Toolsmiths since 1899
LS?S Broadway New York

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 for broadcast work, unless for
the nurpose of feedimg retay stations. (See
the Jahrb. d. Drahtiose Telegraphie, p. 349,
1912, and the Electrician, 1xviii, p. 868,
1912.) Dr. Rogers has, no doubt, discovered
that a straight conductor one-half wave-
length long is the niost [avorable thecretical
dimension, allowance being made for the
near proximity ¢f the carth shortening the
wave-length to about seven-eighths. In prac-
tice 1t 1s necessary to cut the conductor at
its mid-point aund insert inductance coils
which can be coupled to suitable escillatory
systems. The system then oscillates in two
half waves, there being potential loops at
the outer ends of the buried conductor and
nodes at the outer ends of the inductances.
It is sometimes useiul to earth the ends of
the conductor through condensers.

As to receiving antennae, huried or
alinost buried wires have been fully investi-
gated by Taylor and Crossley. (See Inst.
Rad. Eng. Proc. viii. p. 171, 1920.) Long
betore that, such antennae (consisting of
two wires laid out in the traverse bottom
of a trench) were used in the ultra short
wave trench receivers m the British Army
on the western front. It was found that
the horizontal line af the wires must pass
through . the transmitting station for best
results.

As to the article in the May issue of
Rapio News, on “Radio Beacons,” by Dun-
more, I think you should have mentionedl
that the system of using two crossed loops
and signaling “A” on one and “N” on ths
other was due to Scheller and not the Bu-
reau of Standards. Keibitz also worked this
up. See his articles in the Jahwrb. d. Dras.
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 buried 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
acrials 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 larze 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 greatl-
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 tc 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 weelc by WBN and
other arcs on the coast to coast run; how-
ever, I believe the work accomplished hy
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 aboard 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
Mobile. and New Orleans. constant commu-
nication was maintained between KDXE and
KFS (on 2 K.W.) and chopper transmission
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A 10-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.

!

2

\ 3
. g
Navy Type ’8‘
Matched Tone
Headset

b #1011 Canada

| Superior g~ i
Maiched Tone

Headser

$7 tn Canada

“The name :
fo know in Radio

504 extrawest
of the Rockies
In Canada®i4

© C.Brandes Inc.191y
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FROST-RADIO
TUBE CONTROL UNIT
No. 610 - $1.75

For beautv of design, perfection of finish, fine workman-
ship and sound construction according to approved radio
manufacturing standards, you wilt lrave to go a long way
to find epparatus that excels this genuineg moulded
BAKELITE FROST-RADIO Tube Conirot Unit—a piece of
apparatus that will improve the operation of vyour set as
well as its appearonce.

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 thousends of good deelers in every part of the
United States end Cenada carry FROST-RADIO i1 stock,
Jrom which you may select youwr requirements. If your
dealer is not among these, send us his nome and we
will mail you forty-page catelog and name of your
weqrest FROST-RADIO dealer.

HERBERT H.FROST nc.

154 WEST LAKE STREET, CHICAGO, ILLINOIS,

New York + Cleveland - Kansas City Los Angeles

FROST-RADIO

MOULDED BAKELITE
APPARATUS
[2\Y)
No. 607—Tube Control
Unit, 6 ohm vernier rheo-
stat, 400 ohm Potentio-
meter $1.75
No. 610—Tube Control
Unit, 35 ohm vernier
Rheostat, 400 ohm Poten-

tiometer oo $1.75
No. 650—6 ohm plain
Rheostat ... $1.10

No. 651—6 ohm vernjer
Rheostat.. ... _._$1.25
No. 652—35 ohm plain
Rheostat ... ... $1.16
No. 653—135 ohm vernier
Rheostat. ... $1.25
No. 654—0-400 ohm Po—
tentiometer _ 8125
No. 655—0-200 ohm Po-
tentiometer ... .. $1.25
No. 656—25 ohm plain
Rheostat.. ... $1.16
No. 657—25 ohm vernier
Rheostat......__..o.. $1.25
FROST-| mnlo also includes
moulded Bakelite Fones,
Single and Gang Sockets,
Adapters, etc.

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 vou 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 Fopgg

g
FROST-Ranso

A post card frem you will
bring this 40-page catalog.
Address Dept. 15F502.

Double “A’ ’ Super-
Heterodyne

ACME parts KIT only $69.13
Panel engraved and drilled. Everything
needed including Blueprints and instruc-
tions to build 7 tuhe set. Ready to
hookup. DEALERS — SEND TFOR

Catalog and Discounts.
MraCo.

DISTRIBUTORS

Broadeasting
Canada

ADIO

AMERICAN (TS

WHOLESALE

I GWesTI4THST. Kansas City,Mo.

used.
sembly vphoto,

of set and only one tuning controi.
built by any
All  instructions,
ete.  Postpaid, 25¢,

VESCO RADIO GOMPAMY, Bx. RN-117, Oakland, Cal.

ON ONE TUBE

from Atlantle
and Cuba heard in Culifornia by users of

Coast, - Mexieo,

CROSS COUNTRY CIRCUIT. Range due to simplieity
“Easily and cheaply
may
blueprint panel layout,
BS{amps accepted

noviee, Dry _eell tubes

Hawali,

be
as-

I MAKE THE BEST CHOCOLATE BARS

RED. HEAD PHONES

Complete with Cord and Headband.
At yaur dealer’s, or sent direct.

THE NEWMAN.STERN CO., Cleveland, Ohic

Mints and Chewing Gum, Be my agent. Everybody 3000 Ohm $6.50
will huy frem you. Write today.. Free Samples. 2000 Ohm $5.00
MILTON GORDON. 133 Jackson St., Cincinnati, Ohio

Uged and v-a'lsad
the worl over
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.of approximately 1,700 miles was accom-
plished with ense.

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 vovage terminus at Gulf ports.

KES 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 he 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, Rapio NEws:

I am 21 years old and have spent the
last six vears 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 been 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 try and find some
obllomg Ham who will give me some inside
“dope” on transmitters.

Nearly every afternoon I hear a fel ow
who signs with 9ADR. 1 enjoy listening to
him talk to his amateur friends, but 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. Corviw,
208 N. Jackson.
Kansas City, Mo.

[ Want to Know
(Contined from page 345)

WL UL ek

T TS

Small boats, if equipped with direction finders,
may easily locate their mother ship. Transmitting
stations unlawfuﬂy operating may be located.

Q. 3. What 15 meant by “beam transmission”?
A, 3. ThlS 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. TJohn T. Banls. Wilmore,
wants to know:

1. Please give design data for a direction
ﬁndmg 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.

A. 1. Cross two light pieces of wood seven
fect long, at an angle of 90 degrees. Fasten
seven-inch wooden or bakelite spreadels on the
four ends, This frame is wound with 12 turps
of No. 20 insulated copper wire spaced omne-half
inch. This will form a square of approximately
five feet on each side. A condenser haviog a
maximum capacity of at least .0007 mfd. will be re-
quired in shunt with this loop.

Q. Where can this loop be tapped for re.
cention of broadcast stations?

A. 2. A tap is taken at the sixth or seventh

Ky.,

turm.
Q. 3. Is a loop aerial always directional?
3. No.

WAVE FRONT DISTORTION

(2018) Mr. Clyde M. Louny, Buhl,
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.

Idaho,

0. 2. When would 2 distortion effect be mast
noticeahle?
A 2. When the sendmg station is on a line °

45 degrees from the ship’s center line.
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CROSLEY 50—A new one tube Armstrong Regenerative

Lxﬁ‘ﬁw '
S e =X W L.W/

Still Better

New Crosley Radio Receivers

HAT Crosley Radio Receivers have given com-
Tplete satisfaction in the past is evidenced by the

fact that, during the last twelve months, The
Crosley Radio Corporation produced more recerving
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.

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 vour dealers.

CROSLEY 5!-P—This is our new portahle sct.

Crosley Trirdyn 3R3, $65.00
And Below Crosley

Trirdyn Special, $75.00

It is the

Receiver. We believe this to be the most efficient one tube
receiver ever put on the market. ...... [ Price §14.50 covered earrying case,
Crosley 50-d, two tube amplifier may be added at $13.00

CROSLEY 51—Two tube regenerative receiver, the biggest
selling radio receiver in the world, Gives loud speaker volume
on local stations at all times and on distant stations under
average colditions, .. et it i e Price $18.50
Crosley 51-4, one tube amplifiey may be added af $14.00

CROSLEY 52—A new three tube Armstrong Regenerative
Receiver. Provides Joud speaker volume on distant stations
under practically all conditions. ... .ooon i ui Price $30.00

Crosley Model 51 two tube receiver mounted in a leatherette

battery spaee and space for head
phones all self- COMEATTIE. + v e v v e vene crmaneans Price $25.00

CROSLEY TRIRDYN 3R3—This three_tube receiver gives
the efficiency and volume of five tubes, We believe it i{s the
most efficient receiver on the market at any price for bringing
in long distance stations..........vieeeveuurnss Price $65.00

CROSLEY TRIRDYN 3R3 SPECIAL—The same as the
Trxrdyn 3R3 except cabinet is larger to contain “A” and
"“B” dry cell batteries and accessories. A beautiful set to
match the highest grade of furniture. . .. Price §75.00

THE CROSLEY RADIO CORPORATION

Powell Crosley, Jr., President

922 ALFRED STREET, CINCINNATI,

under Awmstrong U. 5. Patent, 1,113,149

Crosley Rogenerative Recedvers licensed

E£ROSLEY-

Better-Cost Less
Radio Products

OHIO

The Crosley Radio Corporvatian owus and oper-
ates Broadcastisg station LI




368

All the genius of the Radio Engineer has been combined
with the art of the cabmet 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 I'Cp[’OdUCthIl
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
We will be glad to send you illustrated
descriptive folder of our complete line if you will write us.

this. wonder set.

JE :HWLMJJ

33 Ottawa Street,

[CAIGAN

The Best Four Tube Set
On the Market Today

Four

Grand Rapids, Michigan

“tain llow to run his ship.

GENUINE LAVITE RESISTANCES

The ONLY perfect, distortioniess resmances
for resistance noupled amplifical

32 4150
=
50,000 $1.50 5 N

100,0005 EAGH _, LAL SIZES To onnsﬂ oy

AMail Orders Fz[led Dealers Commitnicate.

EASTERN COIL CORPORATION
22 Warren St.. Dept. R.N. New York. N. Y.

°25

THE FAMOUS

BEL-CANTO

Loud Speaker PRICE s10
Direct from Factory to you.
Delivered free C.0.D. to vour door.

BEL-CANTO MFG. CO.
General Office & Factory, Dent.RN
417-419-421 E. 84th St., N.Y.City

FOR

usic
asiter

B W PRODUCTS

Mustc MASTER ConponATmN
10th & Chevry Sts., Philadelnhia

510

RADIO DEALERS
buy from

HUDSON-ROSS

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 ean be
Experimenter Pub, Co.,

ingserted or removed at will. Price 65¢.

Inc., Book Dept., 53 Park Place, N. ¥,

-
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(). 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 i1s the most accurate way fov

taking compass loop bearings?

A. 1. With weak signals, a bearing is taken
in the line indicated by the loop when set [or
maximum signal strength., When taking the
bearing of a station of grcater power, greatest
accuracy is had when' the adjustmient is made
for minimum signal strength.

Q. 2. Please describe a loop having a direc-
tion fnding accuracy of two or three degrees.

. 2. The loop described in answer to ques-
tion No. 20l7, above, has this efficiency, when
using  the minimum S|gn-\l strength method Just
described.

Q. 3 What is
standard loop
1egeneratlon?

A. 3. The rated range is 50 miles.

range of a

the approximate
i tube without

recelver USillg one

WAVE-LENGTH FREQUENCIES

(2020) Mr. C. P. McCornell, Los Angeles,
Calif, writes:
Q. 1. Should the ship’s antcnna he grounded

when taking compass bearings?

A. 1. It is very important that the azrial Dbe
grounded, for accurate results.

0.2, What does D/F mean?

A:°2. This is the symbol for direction {ind-
ing (ndio compass) :.tctlon:,, or bearings.

Q. 3. Dlease give the irequencies of the fol-
lowing ' wave-lengths: 100, 200, 360, 400 and
600 mieters. -

A. 3] These frequencies are 3,000 Kilocycles
(abbreviated KC.); 1,500 KC. 833.3 KC.; 750
KC., and 500 KC. respectively.

i

- Upholding Your Profes-
sion
(Contimued j}om page 34?)

L miin R

g
E

The wyiter once
tried it and Jost 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 be assigned to a ves-
sel where a few social privileges are ex-
tended, the best policy is not to abhusc theni.
As a representative of the steamship and
radio companies, the operator’s demeanor lo
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 epinion. This s 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
profession 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. Tt
is quite essential that this receiver should
have a wave-length range from 6,900 up to
24,000 meters.
--A great number of operators on vessels

! equipped with the tvpe SE-143 receiver and

the ‘SE-1071 audion
higler waves by loading the primary. sec-
ondary and tickler c¢ircuits. This method re-
quires the use of three inductance coils. cail
holder, and 10 some cases, auxiliary variable
condensers. Shifting from the use of the
regular set to this arrangement generally
requires several changes of connections and
a number of adjustments.

control, reach these
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““THE AIR
1S FULL OF THINGS
YOU
SHOULDN'T MISS*"

Buveready 6-volt
Storage A"
Battery

Eveready “B" Battery No. 5772
for detector and amplifier. Con+
nections at 22 % and 4§ volts.
Three Fuhnestock Clips. Ap
proximate over-all dimensions, .

814 in. x 304 in.x 934 in.

Sustained power!

\ x JTHERE table or cabinet space is limited, use this new vertical 45-volt
Eveready “B” Battery No. #72. 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.

Manymulti-tube receiving sets use a "hard™ detector tube which doesnotre-
quire fine adjustment of “B” voltage, so the new Eveready Vertical 45-volt “B”
Lias but three plainly marked terminals, negative, plus 2214 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—San Francisco
Headquarters for Radio Battery Information

No. 767
**B™ Battery, 45 vclts
Variable taps
Fabnestock Clips

No. 766
Eveready "B™
2244 volts
Six Fahnestock
Spring Clip
Connectors

Canadian National Carbon Co., Limited, Toronto, Ontario

¥f vou have any battery problem, write G, C, Furness, Manager, Radio Division,
National Carbon Co., Ine., 122 Thompson Ave., Long lsland City, N. Y.
Na. 564

The Space Eveready Radio A"

Radio Batter ies Evﬁi‘;’.a?*c" Saver Dry Cell

Batiery, Clarifies Verrica) Specially manufactured

~they last longer . 3pd prolongs gt for dse wich dry

cell tubes

No. 7111
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after you have experimented
with Dry Cells—hook on

SUPER-DUTHO

xgecable Storage

‘B’ BATTERIES

and note the difference. Possibly what you think
is static comes from your dry cells.

Chen‘;ucal charges up togo
Rectifier

volts at one time

Supet-Dutho “B”

Supet-Dutho “B”
Batteties are shipped

ite for booklet on St “B” Batteries
Wirite for booklet cn Storage Batteties are shipped

dry. Solution is in ~DURKEE-THOMAS Products Co.  spyhere—prepaid —
separate container. 1228 Folsom Street, San Francisco checkmust be included
(707) Dealers —Write for special proposition

f NI
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Replace all others with

“RECEPTRAD”

With RECEPTRAD
Replacement Parts, Su-
per-Heterodyne is at its
best. The efficiency and
perfect construction of
RECEPTRAD Parts
combine to produce a
Super-Heterodyne set
that is unsurpassed.
Super-Heterodyne
FREE Blue Print show-
ing complete hook-

up of the famous Grieff 8-
Tube Super.

Receptrad
Parts

for the Super-Heterodyne—a complete package
| Oscillo-Caupler, Type -

| Tuned Filter Goupler, Type H-34
3 RF-1716 Transformers—Ranae § to 25 M. meters

I Audio Transformer, Type AT3

| Audio Transformer, Type ATX
2 [MF By-Pass Cendensers, Type G-1000

PRICE $53.50

Lieut. Greiff’s Super-Heterodyne Manual, $1.50
Write for complete literature and prices on individual items

RADIO RECEPTOR (0.

59 Bank Street New York City

R.F.1716 Trans.
for all long
wave reception, Je

Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
i(l;lgttar?ed o? eroved at will. Price 65¢. 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 {ew opera-

tors claim it is #he circuit for long wave
work., Fig. 1 shows this circuit, while Fig.

N

22; 45y

Frg. 1
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, lioneycomb coil, and one .00l mfd.
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
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.

ot TIKLE,
o LER

:0400 T

TEL
2 A

_0»(’5

=
il

ﬂ .

. 1285V.6¢en
Flg. 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 vsed on “Max” for the very long
waves. With a honevcomb coil of 1.000
turns, stations such as NBA, NPL, GBL,
GKB, POZ and OUI can be tuned in, but
to hear the fonger waves of NS5, LY, ICC,
MUU, GBL and POZ. a 1,500 turn coil
must be used. This scheme of connection
gives very good results, tunes guite sharply.
and, for consistent, practical, all-around re-
ception, works fullv 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

o>
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THIS Dwight, Illinois, fan says: “I got my A superb radio investment
Murdock Neutrodyne in the latter part of Janu-

ary and have had 210 stations, 24 of them over WITH the Murdock Neutrodyne you have at
1000 miles distant. I have had Porto Rico, two your command a great range. You receive
stations in Cuba, Mexico City, Portland Ore-
gon, and six stations in Canada: Regina, Cal- . .
gary, Winnipeg, Montreal, Toronto and Ot- ness and volume — and without interference.
tawa . ... Easy to operate, selective, handsome in appear-

local and distant stations with.wonderful clear-

“I have been able to get Havana when a ance—the Murdock is one of the best receiver
super-heterodyne could not pick it values on the market:

up. I have also picked up about 50
amateurs, and got stations in low Let your dealer demonstrate the

wave-lengths that no one else here Murdock Neutrodyne for you. Ab-
seemns to get. . . 7 solute satisfaction is guaranteed.
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WM. J. MURDOCK CO., 366 Washington Ave,, Chelsea, Mass,

Branckes: New York, Chicago, San Francisco

’ Send for this free booklet
MURD 0 C [& WM. J. MURDOCK CO.,
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! 1 Gentlemen: . :
L Please send me, without obligation. your Free
: Booklet describing the Murdock Neutrodyne Receiver,
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The Super-Heterodyne Gives

(Reg. U. 8, Pat. Office)

the Most Perfect
Reception

—Yet Is Easy to Build!

‘ ‘ 7ITH 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.

BRANSTON

Standard Radio Parts

o
Honeycomb Coils, 16 Sizes

Coil Mountings
all Styles

Licensed under DeForest
Patents.

Audio Frequency Transltormers
Intermediate Radio Frequency

RANETOA

Add Miles and
Smiles with
Branston Siand-
ard Radio Parts

Read This Letter From a Man Who Has
Been in Radio for 16 Years

*‘Recently built up a Super-Heter-
odyne cireuit, using your stangard
kit of parts and hook-up.

“Tirst of all the construction is
very simple; anyone able to read
a diagram can build it and make

work.

“Parts you supply will ‘tle In”
withh any high-class _malerial Tor
finishing the outfit—I mean rheo-
stats, condenscrs, eic,

““The nerfornance of the set is a
revelation to anyone, including

cthose whg may own the most wod-

crn 4 or § tube set. The selectivity

fs reinarkable; it is easy to choose
hetween statlons five or six meters
apart (iu wave-lengih). even when
ong is a powerful “local’. |
"The quality of receptien is edual
to a crystal, because the cireuit
operates without the scratching,
howling and whistling so famillar
jn the ordinary radio.

““The volume 1Is incredible fo say
the least,  Many stations ave ve-
ceived with Inud speaker volume
on the detector — Think of it!
Tinally, the ecireuit is simpler to
operate than the ordinary 3-tube
clreuit, especially for a beginner.'

And This One From An Amateur
in Reading, Pa, .

“Txpecting you =are always pglad
to hear of the suceess or failure
of your narts, we are laking the
1lberty of writlng you on your
Super Het. Parts.

*We put the set in operatign and
we are using 4 stages Radio and

logzed most every sorlhwhile sta-
tion In U. 8., also 2-LO England
who werc very plain on a Loud
Speaker wlth 1 stage Audic. ~ Most
all mldwest stations come in plenty
loua on, Loud Speaker just using
datector,’
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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 Tulip, which was straight
east from New York a distance of 115 nau-
tical miles. On board the Twuiip, 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 talen March 13,
only seven readings showed an apparent
error of over 2 degrees, when compared
with the Twlip’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. irom 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 serlously 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

twe Audio Frequeney, and have for greater care in taling 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 whei the receiving set
was not operating’ properly, it was said.

Transformers
Air Core Transformers
Radio Frequency Transformers
Lightning Arresters

Your dealer has Braustou Kits

or can gel them for you
Multiphone Jack Boxes

Series Parallel Switches CHAS. A. BRANSTON, lnc.
Jacks 817 MAIN STREET BUFFALO, N. Y,

Telephone Plugs
Head Sets, etc., ete. In Canada-—Chas. A. Branston, Ltd., Toronto
In England—Chas, A. Branston, Ltd., London

Die-Madora « " THE RADIO INSTALLATION
can Weod ‘CLEARSPEAKERS ARN MON Y ABOARD THE LEVIATHAN
Are all WOOD all-the-way-down AT HOM

Aboard the steamship Leviathan, 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 n
the world. New eqnipment installed aboard
the great liner gives her a radio outfit that
represents the last word in efficiency. A
staff ‘of eight operators, headed by Chigt
Radio Officer E. N. Pickerill, none of whom
have had less than 10 years’ 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 Leviathan leaves ler
pier until her return, duplex watches are
maintained at all times in the radio room to
insure the reception 2and transmission of

The wonderful performance of ““Madera’’ die-cast wood
is sending metal radio horns inte the diseard.

Madera Clearspeakers arc nnt camouflaged wood  with
metal throut and wood bell—hut are all die-east wood,
wmueh denser than natural wood.

Our new models are finlshed in rieh mahozany and
walnut effect, as well as in black or brown erystal finish.
No. 804, hrere illustrated, 12 inches high, in crystal,
only $15.00

YOU can earn $1 to $2 an hour in your spare

time writing ghow cards. 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 $i,250,000.00
154 Colborne Building, Toronto, Can.

Scend for elrenlars.

AMERICAN ART MACHE COMPANY
343 West Austin Avenue Chic¢ago, Ulinois

Write for complete illustrated FREE Catalog of

PARAGON

Reg. U, S. Pat. Off.
RADIO PRODUCTS

ADAMS-MORBGAN CO,
Upper Mentclair, N. J.

-HUDSON-ROS'S

Wholesale radio only.

One of the first and still in the lead.
Write for discounts.

123 W, Madison St. Chicﬁgo

6 Alvin Place
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The ROLA RE*CREATOR horn is ex-  sitivity exceedstharobtained inbest headset
ponential in taper and hon-resonantatany  construction-—anunparalleledachievement
audible frequency. The reproducer mech- in loud-speaker design. The unit can be
anismresponds ovetafrequency range from  purchased separate tromthehornand base,
% r50-9ooowhichisgreaterthantharachieved together with the necessary adapter for
by present broadcasting stations, Thesen- attachment to any phonograph.
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The requirements of a perfect

reproducer are but three:
1. Tone-quality
2. Volume
3. Sensitivity
But for years engineets 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 deone.

— 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 reproduced—
adding many miles to radio reception. And yet capable
of tremendous volume on power inputs — for it can-
not chatter!

There’s absolute proofiin a demonstration.
Hear it at your dealer’s.

Price complete with i4-inch horn and cord, 5360,0
eA Product of
THE ROLA COMPANY

SEATTLE,WASHINGTON - US A
Distribured nationally to the jobbing trade by
Baker-SmiTH COMPANY
Call Building * San Frandisco

with offices in the
principal cities

—_—

] =
PR =S PR e L S

BAKER-SMITH COMPANY
L. C. Smith Building
Seattle, Washington

Ve

Gentlemen : Please send complete information tegarding
the new Rola Re*Creator.

‘Name

Street
City
My dealers name

T

|
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“What a whale of a difference
"”

justa few cents n;lake.

{

} N —all the difference

: between just an ordinary cigarette
and—FATIMA, the miost skillful

- blend in cigarette histoty.

100 Ampere Hour “A” Batteries
for WD12 and 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

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
tor transmission and two for reception.

The transmitting installation includes one
high powered tnbe transmitter, which is
used oh 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 heing 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 be estab-
lished after they are launched. Two V4-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 he 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 estah-
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 Columbus, 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 equlpped with antenna, sendmo and
receiving instruments, Current is supphed
by a miniature generator operated by the
boat’s motor.

Upon the instant of launching, these rado
stations are readv for service. The range
is from 330 to 660 yards. )

A great stride in life boat efficiency is
here represented. A serious handicap, hére-
tofore encountered by life boats becoming
separated after leaving the ship, has been
overcome,

The motor life hoats of the Columbus.
hesides 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 satisfactory
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 (@vsta.(@se 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

c 22-volt units—regular and quadruple capacities.
“C" Batteries in 6-volt units.

WESTINGHOUSE UNION BATTERY CO.

Swissvale, Penna,

WESTINGHOUSE

Radio “A,” “B” and “C”
BATTERIES
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Stories

Morning
Exercises

HEN you own a Radiodyne the world’s foremost entertainers and educators

gerve 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 bxoadcasted or where you live.

Uses Light
Socket for
Antenna

“I have no outside antenna,
plug into the light socket.

and the sun shining.”

Frank WiLLiams, Winona, Minn.

L,—--——"."WL—-/‘I
Radiodyne
L—CL—"1

Picked up
Omaha last Sunday morning at ten
o’clock when the temperature was 935

Uses Outside
or Inside Aerial
For Davtime

“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. Grorge, Fairmount, IIL

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.

varnish which introduce losses.

DEAL WITH THE MANUFACTURER

DIRECT AND SAVE MONEY

Insure vourself for BETTER SERVICE and GREATER
SATISFACTION, HIGH QUALITY and LOW PRICE.

Neutrodyne 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

Price

25.95

No shellac or

199 NECESSITIES

WIMGO

WIMCO 199 C SOCKET ...

WIMGO 199 ADAPTER ...
send for free i
Jobbers’ inquiries solicited

MANUFACTURERS—DISTRIBUTORS

199 SOCKET .........icieviiiiiinnnns

THE WIRELESS MFG. CO., Canton, O.

o
Don’t You Get
Tired s o ood

your aerial every night from stations far away.
If you want to hear it without buying a tube
set, WRITE ME TODAY.

LEON LAMBERT
595 South Volutsia Wichita. Kansas

 ning a very great resistance.
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The Myth of Summer
~ Lightning

(Commzfed From paJe 376)
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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 lhiouse 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 mav he had while
receiving or using the radio set by means
of a simple device called a lightning arrester.
There are a number of devtces 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 comnected 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-
lv different from a radio current and it flows
very easily through the arrester to the
ground, whereas the radio set offers to light-
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 byv-pass or divert the lightning discharges
through the arrester and away from the
radio receiver, to the ground.

In general, if the lightning arrester 13
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 cousidering the
total number of strokes each vear. Railroad
accidents, subway accidents and so oun 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)

P

KGB Tacoma, Waslh. Tacoma Daily Ledger.

KXD Modesto, Calif. Modesto Herald Pub.
0.

WABQ  Rochester, New York. Lake Ave, Bap-
tist Ch.

WABT  Washington, Pa. Holliday-Hall Radiu
ng.

WBBQ  Pawtucket, R. I. Frank Crook.

WIAD Roclford, 11l.  Joslyn Auto Co.

WIAT Springfield. Missouri. Heer Stores Co.

WTAL  Toledo. Olio. Toledo Radio & Elec-

trie Co.
254 METERS—1180 KILOCYCLES

RFGC Baton Rouge, La. Louisiana State
University.

KFiz Fort Worth, Texas., Texas National
Guard.

KFLR . Albuquerque. N. M. TUniversity of
New Mexico.

KFMB_ Little Rock, Ark. Christian Churches
of Little Rock.

KFNG Coldwater, Miss. Wooten’s Radio Shap.

KFOou Richmond, Calif. Fommel Mig. Co.

WAAN  Columbia, Mo. TUniversity of Missouri.

WABM  Saginaw, Mick. F. E. Doherty.

WIAD Ocean City, N, J. Ocean City Yacht
Club.

WJIAK Greentown, Ind. Rev. Cliffiord L.
White.

WEKAV  Laconia, N, H, Laconia Radio Club.

WILAV  Pensacola, Fla. Electrie Shop. Tnc

WMAH Lincoln, Neb. General Supply Co.

WMAW  Wahpeton, N. Wahpeton Elect. Co.

WSAR  Fall River, Macg Donghty & Weleh
Elec. Co.

WTAQ  Osseo, Wis. 8. H. Van Gordon &
Son.

256 METERS—1171 KILOCYCLES

KNV Los Angeles, Calif. Radio Supply Co.
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We Sell Genuine

‘Willard

Storage Batteries for

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.

Rechargeabl Batteries for

&

Have you heard WTAM,
Willard’s own Broadcasting
Station? Wave length 390
meters,

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
clectrical leakage.

Willard A Batteries -

Good A Batteries are as important as good B
Batteries. There are several types of Wil-
lard A Batteriesin 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-
tery. See your Willard Dealer, or
send for descriptive literature,

377
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KUY Ll Monte, Calif. Coast Radio Co.
WDMAL  Treaton, N. J. Trenton Hardware Co.

258 METERS—1162 KILOCYCLES

KFCZ Omaha, Neb. Omaha Central High
School,

KFiR Stevensville, Montana. Ashley C.
Dixon & Son.

KGY .Lacey, Wash. St. Martin's College.

RNV Los Angeles, Califi. Radio Supply Co.

WBRBT Weést Palm Beach, Fla. Niel Electric
0.

WDBC = Lancaster, Penna Kirk Johnson &

- Co., Thc. ’
Eo WIAT  Sioux TFalls, S: D. New Columbus

College.
WHAK  Clarksburg, West Virginia. Roberts

e ' . Hdwe. Co.
] WQAL  Mattoon, TlI. Coles Co. Telephone &
: Teleg. Co.

WQOAV  Greenville, S, C. Huntington &

Guerny. Tnc.
WSAZ Pomeroy. Ohio. Chase Flec. Shop.

with immoq}able COilS - V\/TACZ}6 Providence, R. I. Kern Music Co.

; 1 METERS—I1149 KILOCYCLES

The coils of the new Centralab Rheostat arc made of bright, non- [} KXKDZR Bellingham, Wash. The Bellingham

corroding wire, and are firmly clamped between and imbedded in Pub. Co.
CCntralab insulating discs so they cannot move. This eliminates the noise in KFLEX Minneapolis. Minn.  Augsburg Semi-

t d by lateral movementof colls away f and towards nary.,
ADJUSTABLE g\fl‘f?)tl‘iz::es tll')lzconetractr:rr:] ;:s:esoovcer them yItr:ll::) maint:insa KFHH Neah Bay. Wash. Ambrose A. McCur.
; . e . - KTFFLH Salt Lake City, Utah. Erickson Radio
GRID LEAK uniform spacing between windings, giving smooth, even regula- E Co.. Tne '

gives smooth unbroken tlon and eliminating dead spots. ’ KFLO
adjustment over 900 de- The contact arm is made of sturdy, spring tempered phosphor KEMR
grees—2) turns of the  pronze and is positively locked to the shaft. The contact shoe

lege.
i‘;g&’a;:réf‘u};(;ltd‘iﬁitﬁ slides over the resistor ata tangent and cannot catch. The rheostat KFNY  Helena, Mont. Moutana Phonograph

Little Rock, Ark, Bizzell Radio Shon.
Sioux City, Towa. Morningside Col-

the knob is set. is attractive in appearance and substantial In construction. All Co. )

No. 106—(without metal parts except wires are of brass, heavily nickel plated. The KT'O0 Salt Lake Citr. Utah. Latter Day
c;nde,‘se,) . . s1.2§ knob may be adjusted flush with the panel or replaced by any KLN D lSamts Ugnlr_efrsny_ ) .
No. 107— (ewich .00025 standard dial, Slngle hole mounting. Firm, positive contacts. s . e n%c}\]ré;e, alif. Mon-terey Eleetrie
condenser) . . $1.60 No. 206—6 ohms maximum resistance . $L.2§ WABQ  Haverford. Pa.  Haverford College

No. 230—30 ohms resistance . . . . . $L.2§ Radio Cluh,
F.Q.B. Milwaukee. Write for literature. WRT, Anthony, Kans. T. & H. Radic Co.

WCOAY  Mil kee. Wis, Kessl "Dris-
Centl‘alab TO JOBBERS AND DEALERS: The trade mark of products of the lc‘gl?lll\/[e(?sic nguse eselemon O"Dri .

NON-INDUCTIVE Central Radio Laboratories has been changed from CRL to Centralab WOAK  Hartford. Conin. The Courant.

INT TER WTEW St. Louis, Mo. 8t. Lonis TTniversity.
POTENTIOME WGAW  Altoona, Penna. TErnest C. Alhright.
has no wire-wound re- WMAC Cazenovia, New York. C. R Meredith,
sistor and assures noise- WMU Washington, D. C. ‘Doubleday Hill
less operation of the set.

No. 110—

7 Elec. Co. .
WSAD ~ Providence, R. T. J. A. Foster Co.
N4021°1hm . . $L50 CENTRAL RADI1O LABORATORLES : 263 METERS—1140 KILOCYCLES
0. —
500 ohms . . BL. ixteen t MILWAUKEE, WIS. KFEV Casper, Wyo. Casper Radio Clnb.
2 ohms 81.75 303 Sixteenth Stree 1 ? KFMQ  Fayetteville. Ark. TUniv. of Arkansaz

KNT A!()ierdeen Wash. Gray’s Harbar Ra.
: o ! io C B
N WAAM  Newark, N. I. I R. Nelson Co.
WABV Nashville, Tenn. John . DeWitt, Ir.
WCAK  Houston. Tex. Allred P. Daniel
WCBIL  New Orleans. La. Thalt, Radio Co.
S . 1' . . h f f | WDAG  Amarillo. Texas. J. Laurence Martin,
pecializing in the manufacture o (WSAP  New Vork City. City Temnie.

265 METERS—1131 KILOCYCLES

BRASS V. T. SOCKET SHELLS | |wi 555 28 E

: i 266 METERS—1t27 KILOCYCLES

in quantities of 10,000 or more. ‘ -

KFHF Shreveport,” La, Central  Christian
Church.

KFMW  Houghton, Mich, M. G. Satern.

KFNF Sheénandoa.h, Towa. Henry Field Seed

. 0.
WABA  Lake Forest, Tll, Take Forest Uni-
versity.

WABB  Harrisburg., Pa. Dr. George B. Law-
rence.

WABP  Dover, Ohin. Robert F. Weinig.

WCBK  St. Petersburg, Fla. E. Richard Huli.

WCBN Harrisen., Ind. Tames TP. Boland.

WINAT Omaha, Neh. TR. J. Rockwell

WOAC Lima. Ohio. Maus Radio Co.

WOQOAS Lowell, Mass. Prince Walter Co.

BRASS AUTOMATIC SCREW MACHINE PARTS 265 METERS—I119 KILOCYCLES

KFLE Denver, Col. National Educational

SStEk

service.
[ . . > s, . o .
Qule Dellverles’ Guaranteed Accuracy KFOP Da&];s, Texas Willson Construction
] 1 3 3 WAAB New Orleans, La, Valdemar Jensen.
and prices Wthh WI"' Interest you WBBY Cl::rlesgoi,nsS. C.  Washington Light
Lnit.
Send Sample or Blue Print for Estimate WCAG  New Orleans, La. Clyde R. Randall,

WDAH El Paso, Texas. Trnity Methodist
Churel  South.

1 WIAM Cedar Rapids, lowa. _H. F. Paair.
THE TORRINGTON MFG. CO. WAL Mineon, Clorgie,” Hereer Universly,
TORRINGTON, CONN.

Corp.
WRAX  Gloucester City, N. J. Flaxon’s Gar-

age. . . i
WSAT  Plainview, Texas. Plainview Electric

‘0.
i i Radioc Labora-
NEW YORK'S FI#EST RADIO SHOP Distance! The On]y WSAX Chtlgla};gno. 1.  Chicago io Labor
affers .
SELECT RADIO APPARATUS AND PARTS AUTHORIZED COCKADAY CO[L WTAF New Orleans, La. Louis J. Gallo.
Send for » L
LATEST CATALOGUE Gets distant staticns ens{ly and clearly. Made in 270 METERS ”‘1'0 KI,LO_CYC ES
Which Includes a Complete Log strict accordance with speeifieations by L. M. Cockaday. KXDPM Cleveland, Ohio  Westinghouse Elec.
{To corer cost of mailing please send 10e. This will be inventor of "the fawous Cockrday Four Cirenit Tuner. & Mig. Co.
credited to your first purchase of Radio supplies over $1.) Greater volume, sharper tuning, maximum selectivity. RKDZE Seattle, Wash. The Rhodes Dept.
HARULD HERBERT, INC. Guaranteed. Al your dealers—otherwise write us direet. Store
T NEW YORK CITY PRECISION COIL COMPANY ? : . .
160 WEST 46th SItREast of Broadway 209-D Centre Street N New York KFAU BOS:fly Tdaho. Boise High School
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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.,

Improves the 5-tube Neutrodyne

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
book. Book sold separately
on receipt of price—use
coupon below.

FAT ANORER N
Uicensep ® €a5
°" M hAum NANUI'AC““R
o LEv T“' :ﬁ"—:'ﬁ:rs' wuwo” Mingy
o

Taco s AEG, U. S, PAT OFF,

F. A. D. ANDREA, INC.
1581 Jerome Ave., N. Y.

Genslemen: Enclosed find

75 cents for which send me
the new FADA book, “How  City ... .oviiii i

to Build FADA Neutrodyne

Radio Receivers.” BN State . ooiiii i

o
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S
Yy,
for MUSICAL Amplification
amplify with All- Americans!

The naturatness with which All-American
Transformers amplify music or voice, 15
no small measure responsible for their out-
standing popularity. As the horn of a fine
phonograph builds up tone volume without
distorting the wvarious 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 perfmmnnce Of any set. fiers ave the All-Amerlcan, vegardless of

witether emiployed in the Super Heterndyne,
\euuod\ne or athev eireuits, 3-1. $1.30.
5-1, 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, 48-page “mine’’ ol up-to-the-
minute radio information, “Radio Key Book,” will be
mailed on receipt of 10c, coin or stamnps. Tells vou
how to hear farther and better, “Worth a dollar!”
Address Rauland Mfg. Co., 2646 Coyue St., Chicago.

TInsurpassed for dellvering amazing volume
willh a roundness, richness, depih and pur-
ity of tene positively unequalled—are All-
Anterican Power Amp!lfying Transformers
In " Lush-Pull’ eireuits. (Input and Qut-
put types.) Lach $6.

Am-AMIEmmN

AMPLIFYING TRANSFORMERS
Largest Selling Transformers in the World

ERITE

Yhe ”SELF'-&S'HNG"M

PERFECT <125, CIRCUIT

Simplifies wiring,
Eliminates
haud rheostats.
RADIALL COMPANY
N 320 W. 42nd St N. Y

Price ONLY 529@

AL vock-boltom priecs you get the efficiency of
sets eosting three 1imes as much. Users tell us
that \Ihmo Radio frequency receivers pick up
siations from coast te coast. Operate either om
dry cells or storage battery. Solld muhozanv
eabinets—finest workmanship throughout. Order
direct or send Ior hulleti
Twa tube outfit . .
Four tube outfit | <. 54.50
DEALERS, AGENT ror proposition
ickly—{t’s a2 winn

THE MIDWEST RADIO CUMPANY Write Dent
804 Main Street Cineinnati, Ohio R rr.: -3 for Your
Free Hook-ups Dealer

Insure your copy ré¢aching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. ¥, C.

KYQ

WABR
WABX
WBBF
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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 KILOCYCES

KFIZ
KTFKA
KFLZ
KJQ)
WEAN
WEB
WFAF
WIH
WOAG
WPAZ
WRW

WSL
WWI

275
KFFY
KFHS
KFMS

KRE
WABG

WBBY
WFAV
WMAT

WNAP
WOAE

WSAW
278
KDZF
KFBC
KFFX
KFSG
WDZ
WIAK
WNAC
280
KDYM
KFAR
KFAW
KFHD
KFIM
KFJQ
WCAD
WCAS
WBCA
WCRC
WCRL

WEAA
WEAH

WHATD

WJAN
WKAR

WKAY
WMAY

WOAN
WTAR
WTAW
WWIL

283

RKFBK
KFBU

KFHR

KIR
WABD
WABE
WABL
WBBL
WEAT

WHAH
WHAM

Fond du Lac, Wis. Daily Common-
wealth,

Grecley, Colo. (Colorado State Teach-
ers’ College.

Atlantic. Ta.  Atlantic Automoblie Co.

Stockton,  Calif. Gould  The Light
Man.

Providence, R. I. The Shepard Store.

St. Louis, Mo. The DBenwood Co.,
Inec.

Poughkeepsie, N. Y. H. . Spratleyr
Radio Co.

Washington, D. C. Wm. P. Bover
C

o.

Belvedere, I1l.  Apollo Theatre.

Charleston, W, Va, Dy. Tohn A, Koch.

Tarrytown, N. Y. Tarrvtown Radie
Research Lab.

Utica, N. Y. J. & A. Electric Co,

Dearhorn, Mich. Ford Motor Co.

METERS—1090 XILOCYCLES
Alexandria, La. Pincus & Murphy.

ne,

Liliwe, Hawaii. Clifford J. Dow.

Duluth, Minu. Freimuth Tlept. Store.

Berkeley. Calif.  Daily CGazette

Jacksonville,  Fla.  Arnold Edwards
Pianc Co.

Wilmington, N. C. A, B. Blake.

Linceln. Neh. TUniversity of Nebraska.

Kansas City, Mo. Kansas City Daily
Drovers Telegram.

Springfield, Ohio. Wittenherg College.

Springfield, Vt. DMoore Radio News
tation.

Canandaigua, N. Y. Joha Long, Jr.

METERS-—1078 KILOCYCLES

TLos Angeles, (Calik. Auto.  Club  of
So. Calilornia.

San Diego, Calit, W. K. Azbill.

Omaha, Neb. The McGraw Co.

Los Angeles, Calif.

Tuscola, 1ll. Jawmes I.. Bush.

Omaha, Neb. Daily Journal Stock:
maa.

Boston, Mass. The Shepard Stores.

METERS—1071 XILOCYCLES

San Diego, Calif. Savoy Theater.
Hollywood,  Calil. Studio  Lighting
Service Co.

Santa Anna, Calif. Radio Den.

ITood River, Ore. Rialto Theater.

Grand Forks, N. D. University of
North Dakota.

Grand Forks, N. D. Valley Radio
Div. of Elec. Cons. Co.

Canton, N. Y. 8t Lawrence Univer-
sity.

Minneapolis, . Minn.  Wm. H. Dun-
woody. Industrial Tnst.

Allentown, Penma. Chas. W. Heim-

back.

Ann Arbor, Mich. University of Mich-
igan.

T—To(q]ron. Me. XNorthern Radio Mig.

. 0.

Flint., Mich, Frank D). Fallain.

Wichita, Kans, Wichita Board of
Trade.

AMilwaukee, Wis. Marquette Univer-
sity.

Peoria. Ill. Peoria Star.

Last Lansing, Mich. Michigan Agri-
cultural College.

CGainesville, Ga. Breneau College.

St. Louis. Mo. Kingshighway Pres-
hyterian Church.

Scranton, Penna. Radio Sales Corp.

Norfolk. Va. Recliance Electric Co.

College Station, Texas. Agri. & Mech.
College of Texas,

New Orleans, La. T.ovola University.

METERS—1060 KILOCYCLES

Sacramento, Calif. Kimbal Upsen Cn.

Lavamie, '\\'vommv Bishop N. S
Thomas.

Seattle, Wagh. Star Eleciric & Radio
Co.

Butte, Mont. F. F. Gray.

Butte, Mont., Abner R. Wilson.

Northfield, Minn. Carleton College.

Portland, Ore. Radio Bungalow,

Spokane, Wash. Doerr Mitchell FElec.

o.
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 Fresh.
Church.
Vermillion, S. D. TUniv. of South
Dakota.
Toplin, Mo. Hafer Supply Co.
Rochester, N, Y. TUniversity of Roch-
ester,
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tansists of 1 Type A" Tltralarmer,
ype B Ulirafermers, 1 fining
b, 1 pscillator coil, 1 matrhed Hxweld

—and the Ultradyne received it!

T
ineer of
0

fhis company aml invealor of the Faithful reproduction over great distances is no unusuaul performs-
T 1tradyne. .
To protect 1he public, Me, Lacault's ance for the Ultradyne Recelver.
personal  monogram  seal T(}}TT[.L.) is
lacerl ot all genuine Tiltvaformers ‘ . . . . . N
B atormers are suaranteed 5o long as The “Modulation System” of radio reception used exclusively in the
this seal remains unhrolten, . .
00 / Ultradyne, 15 a decided advance over the detector arrangement used
$26_ in all other Super-Heterodynes. The “Modulation System” causes

TR DR A AR

the incoming signal to modulate the oscillations produced locally
just as the speech modulates the carrier wave of a broadcasting
station.

|

Thiz new principle, the Ilatest development of R. E. Lacault,
A M. I R E, Consulting Engineer of this company and formerly
Radio Rescarch Engineer with the French Signal Corps Research
Laboratorics, makes it possible to get far greater distances,
because of 1ts unusual ability to provide greater rectification.
m— Weakest signals are made to operate the loud speaker.

You will never enjoy the full pleasure of radio until you oper-
Rend for tho 32-page illusiraled hook ate an Ultradyne Recewer.
piring latest authieniie information ou
drilling, wlring, assembling, ond tun-
ing 6 and 8 tube Ullradyne Receivers.

N

Write for Descriptive Circular
A
R

: } SUPERHETERODYNE
‘( lm llﬂ///{/ﬁilli%

PHENIX RADIO CORPORATION

3-7 Beekman St. New York
: &

“The Standard of Comparison”
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Ward's io
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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. Itcon-
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

ESTABLISHED 1872

Montgomeéry

sell direct toyou only merchandise of high-
est quality. Everything you buy from us,
carriesour 52-year-old guarantee—“Your
money back if you are not satisfled.”

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.

Ward &Co

The Oldest Mail Order House is Today the Most Progressive

Chicago Kansas City St. Paul

Portland, Ore.

Oakland, Cal. Ft. Worth

%te  for your

What PACENT Leadership

Should Mean To You

~ Pacent Radio

Essentials
Adapters
Audiofovmers
Coll Plug
Coil Plug Receptacle
Condensers, variable
Detector Stand
Duojack
Duoplug
Duo Luteral Coils
Headsets, Everytons
Jacks
Jack Set
Loop Plug
Multijack
Loop Jack

Potentiometers
Rheostats

Tresistances, Cartridge
Sockets

Super Audioformers
Twin Adapter, ete., ete.

22 Park Place

Insist on Pacent Radio Essentials.
Dlugs carries them or can get them for you. Write for the com-
plete Pacent Catalog No. N-9.

PACENT ELECTRIC COMPANY, Inc.

New York, N. Y.

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-
cent Trade-Mark.

By following the judgment of these set manufacturers in your
selection of radio parts, you will minimize the possibility of
disappointment in results in your home-made sets.

Pacent

RADIO ESSENTIALS

Your favorite dealer

$2.50 a year.

Insure your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C.

Radio News for September, 1924

WHK Cleveland, Ohio. Warren R. Cox.

WJAG Norfolk, Nebr. Norfolk Daily News.

WOAP Kalamazoo, Mich. Kalamazoo College

WPAB  State College, Pa. Pennsylvania State
College.

WOQAM  Miami, Fla. Electrical Equip. Co.

WTAY  Qak Park, Ill. 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.

WBEBR Butler, Penna. Pennsylvania State
Police.

WCAH  Colembus, Qhio. Eutrekin  Electric

.

WCAU  Philadelphia, Pa. Durham & Co.

WEAI Ithaca, N. Y. Cornell University.

WEAM  North Plainfeld, N. Borough of

B N. Plainfield.

¥MAN  Columbus, Ohio. TFirst Baptist Church.

WNAN  Syracuse, N. Y. Syracuse Radio Tei-
ephone Co.

WPAL  Columbus, Qhic., Superior Radio &
Tel. Equip. Co.

WTAS  Elgin, I, Chas. L. Erkstcin.

294 METERS—~—1020 KILOCYCLES

KFGZ Berrien Springs, Mich. Emanuel Mis-

sionary Col.
308 METERS—370 KILOCYCLES

WLW Crosley Mig. Co.

Cincinnati, Otio.
WSAI U. S. Playing Caru

Cincinnat, Qhio.
Co.

310 METERS 967 KILOCYCLES

CHCE Victoria, B. C. West. Canada Radio
Supply Co.
312 METERS—961 KILOCYCLES
KGO Oakland, Caill. General Elect. Co.
314 METERS—955 KILOCYCLES
CICM Mont Jeli, P. Q. Dr. J, L. P, Landry.
313 METERS—940 KILOCYCLES

WGR B\i’_ﬁalo, No Y. Federal Lel, & Teleg.
0.

326 METERS—920 KILOCYCLES

KDKA Pittsburgh, Pa. Westinghouse Elee,
& Mig. Co.
330 METERS—908 KILOCYCLES
KFAE Pullman, Wash. State College of
Wash,
337 METERS—890 KILOCYCES
WBZ Springheld, Mass. Westinghouse

klec, & Mig, Co.

341 METERS—880 KILOCYCLES
CHYC Montreal, Que. Northern Elec. Co.
KFKX Hasungs, ~eb. Westinghouse LElec, &

Mfg. Co.

345 METERS—869 KILOCYCLES
WCBD  Zion, Ill. Wilbur Glenn Voliva.

360 METERS—833 KILOCYCLES
KDYL Salt Lake City, Utah. Newhouse

Hotel,

KDYQ Portiand, Ore. Qregon Institute of
‘I'ecnnofogy.

KDYW  Phoenix, Ariz, Smith, Hughes & Co.

KDYX Honolulu, Hawali. Honoluly  Star
Bulictin,

KDZI Wanetche, Wash. Electric Supply Co.

KDZQ Denver, Colo. Nicholas Academy ol
Dancing,

KFAD Phoenix, Ariz. DMcArthur Bros,

KEFAF Denver, Colo. Western Radio Corp.

KFAJ Boulder, Colo. Universtiy of Colorado.

KFAN Mascon, Idaho. The Electric Shop.

KFBE San Luis Obispo, 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 Ricshﬁnond, Calil. Richmond -Radio

ap.

KECP Ogden, Utah. Ralph W, Flygars,

KFCV Houston, Texas. Fred Mahattey, Jr.

KFDA Balker, 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. S. D. State College.

KFDZ Minneapolis, Minn. Harry O. Iverson.

KFEC Portland, Oregon, Meier S. Frank Co.

KFEL Denver, Colo. Winner Radio Corp.

KFEQ Qak, Neb. . L. Scroggin.

KEFEY Kellog, Idaho. Bunker Hill & Sulli-
van Mining & Concentrating Co,

KFEZ St._Louis. Mo. Am. Soc, of Mech.

Engineers.
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“the superior tone quality
of Erla Duo-Reflex circuits,
as well as their unmatched
range and volume, stam
them as the most advance

types yet

Erla Selectoformer imparts
to novices expert skill in
tuning, easily bringing in
long range signals through
{ocal interference. List $5

Gold. nickel or black Erla
bezels enhance any receiv-
ing set 100%,. Telescoping
patented rim fits 14’ to 4"
thick panels. List, 20¢-30¢

Wiping contact of diagonal,
tilted spnngs exclusive to
Erla sockcts assures clean,
positive engagement, elimi-
pnating current loss. 65¢-75¢

Erla Axed crystals embody
permanently correct rectifi-
cation-resistance ratio 8o es-
sential to success in reflex
work, List price, $1.00

[

developed”

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 ismadeequallycertain
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

AL A

Erla reflex transformers
alone amplify at maximum
both received and reflexed
radio ~ frequency currents,
without distortion. List $2

Unique ability to amplify
three stages without trace
of distortion proves con-
clusively the superiority f
Erla audios. List price, $5

Thewords “cestedcapacity’”
found exclusively on Erla
fixed condensers. guarantee
accuracy unapproached.
Madeinlisizes, 30c to 75¢c ea.

Advanced experimenters
find Erla semi-fixed erystals
a most scientific means for
balancing perfeclly their pet
hook-up. List price, $!1.00
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The Sign
of Weston

Quality

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
The Weston i{s the original Iustaut  plug is guaranteed. Do not be misled
Change Plug. Aeccpt o mbrrltun by that phrase: “Just as good as Wes-
Intercitangeable in tiwo seconds. ton.” Demand Weston and insist on
tools requived. If vou want the be.xt getting it.  If your dealer cannot sup-
in radio, twrite for bookict 7.7 ply you, write’ direct to the company.

WESTON ELECTRICAL INSTRUMENT CO.
173 Weston Avenue, Newark, N. J.
Brainches in Al Principal Citics

Electrical
Indicating
Instrument
Authorities

| Since 1888

Neglect To Add Water To Your Batteries Is
Serious—Still You Can't Be Blaméd For
Putting Off a Tedious Bothersome Job
Unless You Have a R

RELTABLE

Radio Battery Filler

-‘3.119:11'91"'.\—1%[‘* E(lS_‘}I Quisk S(i,fé’
; essity! A Re-
Rella_hrletBattery linhle Rartery Give your batleries a square deal and
ester Tester with they will give you the serviee vou ex-
yourRelialile pect. o' starve lhehr or lel them
3 T . die or (hirst. Save yourseli endless

g traolile, difeulily in filling cells, and
m.lkr‘ a com- slow-poke wark hy

dng the Neliable
5 slete service Rattery Piller. arry it auywhere, No
| station in slopping, overflowing, Jose of electro-
your honte. Ivte ar upnecessayy labor,  Can he used
for A, "B and automobile bat-
For cleaner teries. o
reception and Write for circular explaining
greater audi- use(o: of thFis de‘\’nce ar]Bd "Hnw Te i
bility. are or our atteries. SAVE TIMB
Clear (he air ﬁ THE RELIABLE PATIENCE
of all dis-
furbanees PAI;TS MFG. CO., AND YOUR
‘cat-calls’™ 2819 Prospect Ave.
, witiy this Reliable Neutral:zlng . '
R%";‘:ﬁ:?o?r::gllo Eltel;lc:—u : Condenser CLEVELAND, OHIO BATTERY
K Tike their name sixnificant of QUALITY. A powerful and durable
A tuabe that will greatly improve receptiown. Increases range and volume

with a maximum of cleariness,
Our diveet sales plan enables vou to buy “Rolls Royee” at the low-
ext pussible price,

Type 200, ... .. ... ......... 5 Volts, 1 Ampere Detector Tube
Type 201A......5 Volts, .25 Ampere Amplifier and Detector
Type 199 ... ... 3-4 Volts, .06 Ampere Amplifier and Detector
Type 199 ........ 3-4 Volits, .06 Ampere with Standard Base
Amplifier and Detector
Type 12.......... 144 Volts, .25 Ampere Platinum Filament
~Amplifier and Detector
““The Rolls Royce ) 5
.
of Radio Tubes”' ALL TYPES $ 0
Type 202 . .. e 5 Watt, Transmitters, $3.00

EVERY TUBE GUARANTEED

to work in Radio Frequency. especially adapted for Neutrodyne,
Reflex and Super-Fleterodyne Sets,
Shipped parcel post, €.0.D. When ordering mention fype.

ROLLS ROYCE TUBE CO.,

21 Norwood St., Dept. N 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.

KFFE
KFFQ

KFFV
KFGH

KFHT
KFIF

KGG
KGN
KGU
KHO
KIS

KLS

KLZ

KMQ
RKNX
KOB
KQP
KOV

KOW
KTW
KUO
KUS
KWG
KYO
KZM
KZX
KzZVv

WAAC
WAA

WAAW
WBAA

WBAO
WBAX

WBS
WBT

I WCAJ

WCAL

WCAM
WCAO

WCAR
WCAV
WCIK

WCM

WDAL
WDAO
WDAP
WDAS
WDAU
WEAR
WEAOQ

WEAP
WEAR

WEAU
WEAY
WEV
WFAJ
WFAM
WFAN
WFAQ

WGAN
WGAQ

WGAZ
WGI
WGL
WHA
WHAB

WHAP
WHAV

WHN

WITAC
WIAO

WITAS
WTAU

WIL

Radio News for Septentber, 1924

Pendleton, Ore. Yastern Oregon Ra-
dio Co.

Colorado Springs, Colo. Marksheffe!
Motor Co,

Lamoni, lowa. Graceland College.

Stanford  Univ.. Calif. Leland Stan-
ford, Jr., Univ.

Santa Barbara. Calil. Fallon & Co.

Portland.  Ore, Binson  Tech. lnst.
Student Body,

Portland, Ore. Hallock & Watson Co.

Portland, Ore. Northwestern Mig. Ca.

Honolulu, Hawaii.  Marion A, Mul-
rony.

Scattle, Wash,  Louis Wasmer.

Los Angeles, Culit.  Bible Inst,

Qakland, Calif.  Warren Bros. Radio
Supply Coa.

Denver, Colo. Revnolds Radio Co.

Tacoma, Wasl. Love Electrie Co.

Los Angeles, Calil. Electric Lighting
& Supply Co.

State College, N. M. N M. (olkg=
of Agnuult\nc and Mechanical Arts.

Hood River, Ore, Apple City Radig
Club.

Pittsburgh, Peuna.  Doubleday Hill
Elec. Co.

San Jose, Calif. Chas. D. Herrold.

Seattle, \Wash. First Presbyterian
“hurch.

San I'rancisco, Calif. San Francisco
Lxaminer.

Los Angeles, Calif. City Dyve Works
& Laundly Co.

Stockton, Calil. Portable  Wireless
Telephone Co.

Honolulu, Hawaii, Electric Shop.

Oakland. Calii. Western Radio last.

Salt Lake City, Utah. . Desert News.

Wenatchee, W ash.  \Wenatchee Battery

Motor Ca.
New Orleans, La. Tulane University.
Cincinnati, Ohio. Olio  Mechanical
Inst.

Omaha, Neb. Omaha Grain Exchange.

West La Fayette, Ind. Purdue Uni-
versity.

Deccatur, 1llinois.  James Milliken Uni-
versity.

Wilkes-Barre, Pa. Jolin H. Stenger,

r.

Newark, N. J. D. W. Moy, Inc.

Charlotte. N. C. Southern  Radio
Corp.

University Place, Neb. Neb. Weslev-
an University.

Northfield. Minn. Dept. of Physics,
St. Orlaf College.

Villanova, Pa. Villanova College.

Baétlmore Md. Sanders & Stavmare
o.

San_ Antanio. Texas. Alamo Radio
Llec. Co .

thCﬂe Rock. Ak, Y. C. Dice Electric
0

5t. Louis, Ma. Stix, Baer & TFuller.

Austin, Texas. University of Texas.

Tampa, Fla. Tampa Daily Times.

Dallas. Texas. Autnonative  Electric

Co.
Chicago. I1l. Chicago Board of Trade.
Worcester, Mus  Samuel A. Waite,
New Bedford. Mazs. A, H. Smith.
Blacksburg. Virginia. Polytechnic

nst.

Columbus, Ohio.  Ohio State Univer-
sity.

Mobile, Ala.  Mobile Radio Co.

Baltimore. Md.  News & American
Pub. Co.

Sioux City, Iowa. Davison Bros.

Houston, Texas. Will Horwitz.

Houston. Texas. Hurlburt Still Elec-
tric Co. '

Asheville, N. C. Hi Grade Wireless
Tnst. Co.

St. Cloud, 3AMiun, St. Cloud Daily
ll'l"le=

Hutchinson. AMicn,  Huchinson Flec.
Service (o,

Cameron, Mo. Missouri Wesleyan
Collcge

Pensacola, Fla. Ceci) E. Lloyd.

Shre\'eport La. Glenwood  Radi>

orp

South Ben d, Ind.  South Beand Tri-
bune.

Mediord Hillside. Mass. Amecr. Radio

& Rerearch Corp.

Ph]llade]phm Pa. Thomas F. J, How-
efte

M.‘!dison. Wis.  University of Wiscon-
s5in.

Galveston. Texas. Clark W, Thomp-
sou,

Decatur. I1l.  Otto & Kuhns.

Wilmington. Del,  Wilmington Elec.
Spec. Co., Inc.

New York. N. Y. JIoew's State
Broadcasting Sla

Galveston. Tevas. (alveston Tribune.

Milwaukee. Wis. School of Engineer-
irg of Milwaukee.

Burlington, Jowa. Home Electric Co.

Le Mars, Towa. American Trust &
Savings Bank.

Washineton, D C. Continental Elec-
tric Supply  Co.
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New Monodvynhe “Baby Grand’f‘

3

Radio Freauency Receiver

I ERE is the New MONODYNE

“Baby
1 Grand> outfit which fills every require-
)| ment necessary to enjoy all radio broadcast
e B) entertalnment. )

From its conception, the MONODYNE
was marketed as a single unit so that batteries and head-
phones remained exposed in the open. To meet an
incessant demand, we designed a new cabinet, provided
with compartments for all accessories and which outfit
we take pleasure in presenting herewith.,

The MONODYNE “Baby Grand’’ has a beau-
tifully designed compact wooden cabinet finished in
leatherette throughout. The connections are all wired,
—ready for batteries, aerial and ground. A hinged
cover with snap-lock protects the entir- apparatus from
dust.  Cover specially provided with a broad flexible
leather strap for vacuum tube. The cabinet is also pro-
vided with two compartments for phones, “A” and “B”
batteries. '

DEALERS:—Write for Prices and Qur Special Agenev Proposition.

NATI[INA-

AIRPHONC

::‘.ORPURATIDN

18 HUDSON ST. NEW YORK

For sheer performance, dependability, appearance, quality, long
distance reception and price, the MONODYNE “Raby Grand”
has no equal nor peer and stands in a class by itself.

51850

Withour
Tube, Phones or
Batteries

The original MONODYNE unit, Model GT2, of
which tens of thousands are now in use all over the coun-
try, are still giving the highest of satisfaction in efliciency
and long distance reception. Good as the old MONO-
DYNE is, we have embodied a number of far-reaching
improvements which makes the MONODYNE *““Baby
Grand’® incomparably better.

The MONODYNE *“*Baby Grand’ is a tuned
radio frequency detector and amplifier, which receives
radio broadcast clear and loud without distortion over an
average radius of 500 miles. Good reception over a
radius of 1.000 miles has been frequently obtained.

The MONODYNE *Raby Grand’ has ONLY
ONE TUNING KNOB. Stations always corme in on
the same point on the dial. In addition it now is equipped
with a new Folume Contrel permitting fine adjustments
for long distance reception.

Size of complete outfit 74x7%4x11%4.
Net weight, about four pounds.

IF YOUR DEALER CANNOT SUPPLY YOU USE COUPON BELOW

w=x=m====S-E-N-D N-O M-O-N-E-Yeeecrauo_-.

1Y

)

[
! NATIONAL AIRPHONE CORPORATION R.N.0 §
] 18 Hudson Street, New York City. :
: Gentlemen :(—Please send prepaid one No, GT-10 MONODVYNE Bany 1
g GRAND outht, for which 1 wili pay the postmau. upon delivery, the ¥
§ advertised price. :
! 1
 NEIME Lt e, i
X i
: AdAIESE oot e e e :
1 [
FOUY o e State. .. ..o, :

r------u:---m------------------mn--_ﬂ-n----L



386

"Have a Hafner Hahdy”

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

P I UL
75
75

HAFNER-METER, for “A” Batteries. ..
HAFNER HYDROMETER, for “A” Batteries....
HAFNER “B” Battery Hydrometer...............

If your local dealer can’t supply you, remit to us and
we will send you a Hajner promptly, postpaid.

HAFNER MANUFACTURING COMPANY
3128 Carroll Avenue, Chicago, Illinois

Cents
Fach

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 lgoking for—a Non-Directional Aerial that can be
used anywhere and on all makes of receiving sets. No Jongm ig it necessary o string unsughtl» wires
or_be bothered with cumbersome agerials that pick up only from certain directions. THE PORTABLFE
GLOBE AERTAL, as the name indicates, is not only portable hut collapsible, ornamental and, above
all, mechanically perfect, bringing in messages no matter where {rom or how far away.

i % Is the Only Aerial that Is Non-Directional

Patent s )
Pending Quick installation is auother fealure. It ean e insialted and used
No, 630459 on the roof, hung out of the windew, or in any veom at home, at the

ar out in the woods and
summer camp, espeeially adapted for tourists. In its operation it
ig more selective and tunes much sharper and clearer with less
slatic.  The Portable Globe is the only Aerial to use in _congesled
cities and crowded apartments wheve uxu2lly the interfervence is
cgreat, bul which interference with the Glohe is entirely elimlnated.
It is made of the finest IPhosphor DRronze Spring wire with the
Dueo water and weatherproof finish—attractive us well as serviceable
—a wonderful value, featured at a priee within the rangc oi every-
che.

offire, In hospitals, on trains or ships,

Order Today—Satisfaction Guaranteed

Send in your order now. Be among the first to show your friends
the iatest and greatest improvement in radic.

$ I 0 00 Parcel Post Prepaid

to your door.

Send money order or
will ship C. Q.

The Portable Globe Aerial Co.

OPEN 1604 Locust Street St. Louis, Mo.

CLOSED

5 Tube Super Tuned Radio Receiver $120.00.

“AN ATTRACTIVE PROPOSITION TO JOBBERS AND DEALERS WHC OROER IN QUANTITIES"”
DUCK S Extreme simplicity of operation, wonderful selectiv-
ity, unmatched tone and maximum volume. The finest

workmanship and highest quality instruments characlerize 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 onr 5 tube set.

Jobbers and Dealers, write for literature and proposition.
anyone on quUffSt-

catane 5ol 6

Literature mailed to

Not sent otherwise.

711-12 Adams St., Toledo, Ohio

Our 256 page radio catalog No. 16 mailed for 25¢ in coin.

The William B. Duck Co.,  Dept. 3

Insure your copy reaching you each month.

Subscribe to Radio News—$2 50 a year
Experimenter Publiching Co.,

53 Park Place, N.

Radio News for September, 1924

WIJIAD Waco, Texas. Jackson Radio Eng.
Laboratories.

WJAQ Topeka, Xans, Capper Publications.

WJAR Providence, R, I. The Outlet Co.

WIJAT Macrshall, Mo, Kelly-Vawter Jewelry
o.

WX New York City. De Forest Radio Tel.

. & Teleg. Co.

WIKAT . Wichita TFalls, Texas. W. S. Radio
Supply Co.

WIKAP.  Crandston, Rhode Island. Wilcox
Flint.

WERAQ  San Juan, Porto Rico. Radio Corp.
ol Porte Rico.

WKY Oklahoma City, Okla. WIXKY Radio
Shop.

WLAK  Bellows Talls, Vt. Vermont TFarm
Mach., Co.

WLATL  Tulsa, Okla. Naylor TFlec. Co. (Sim
Naylor).

WILAP  Louisville, Ky, W. V. Jordan.

WILAO Kalamazoo, Mich. A. E. Schilling.

WLAW New York City. New York DPolice
ept.

WLB Minneapolis, Minn, Univ, of Mina.,
Dept. of Llec. Eng.

WMAF Dagtmouth, Mass. Round Hills Radio
orp.

WMAK Lockport, N. Y. Norton Laboratories.

WNAD. Normon, Oldla, University of Qkla-
homa.

WNAQ Charleston, S. C. Charleston Radia

i Llectric Co.

WNAS  Austin, Texas. Texas Radio Corp.

WNAT  Philadelphia. Pa. TLennig Bros.

WINAW  Tortress Monroe, Va. Henry Xunz-
man.

WNAT Albany. N. V.  Shattom Radio Mig.

; o.. Inc.

WOAD Siegnonomcy, Towa. Friday Battery &
LElectric Corp.

WOAE  Fremont. Neh.  Midland College.

WOAF  Tyler. Texas. The Tyler Commercial
College.

WOAH Chériesron. S. C. Palmetto Radio

. orp
WOAN Lawrenceburg, Tennessee. Jas. D.

Vaughan.
WOAT \\'1}mmgton Del.  Boyd, Martell &
Tamp
WOT Ames, Towa. Towa State College.
WOQ Ranzus Citv. Mo, Western Radio Co.
WPABR State College, Pa. Pennsylvania State
College.
WPAC Ok&pnlgec, Olla. Donaldson  Radio
0.
WPAK  Targo, N. D. North Dakota Agricul-
tural College.
WPAM  Topeka. Kan. Auerbach & Guettel.
WPAQ  TFrosthurg. . Md. General Sales Engi-
neering Co.
WPAT  El Paso, Texas. St. Patriek’s Cathe-
dral.
WPAT Moorehead. Minn, Concordia College.
WOAA  Parkersburg, Pa. Horace A. Beale. Jr.
W0AO  New VYorle City. Calvary Baptist
. Church.
WOAQ  Albilene, Texas. Albilene Daily Re-
porter
WOAX  Peoria. Tl Radio Equipment Co.
WRAA  Houston. Texas. Rice Institute.
AWRAO  St. Louis, Mo. St.  Louis Radio
Service Co.
WRK Hamilton. Ohio. Doron Bros. Elec-
tric Co,
WRT. Schenectady, N. VY. TUnion College
Radio Club.
WRM ITrbana. Ilinocis. University of Illinois.
WRR Dallas. Texas. City of Dallas,
WSAB  Cape Girardean. Mo. So. East State
Teachers’ College,
WSAC  Clemson College, S. C. Clemson Ag-
ricultural College.
WSAT Grove City. Pa. Grove City College.
WY Bi:(':mingham, Ala. Alabama Power
o.
WTAC Johnstown, Pa. Pennsylvania Traffic
0.
WTAT  Tecumseh. Neb. Reugz Battery &
Elec. Co.
WTG Manhattan, Ran. TWansas State Agri-
cultural College.
WWAC  Waco, Texas. Saneer Bros,
WAWAT  Philadelphia. Pa.  Wright & Wright.
ne,

370 METERS—810 KILOCYCLES
CYB_ Mexico City, Mcxico. T Buen Tone.
WGN Chicago. 1. Chicago Tribune & Chi-
. cago Radio T.ab.

38) METERS—789 KILOCYCLES
WGEvY Schenectady, N. Y. Geuneral Electric

o.
WHAZ Troy, N. Y., Renssalaer Polytechnic
Inst.

385 METERS—780 KILOCYCLES -
WOAT Sag Antonio, Texas. Southern Equip.
. Q.

390 METERS—768 KILOCYCLES
WBAV  Columbus, Ohkio, The Ernor Hopkina

Co.
WIAX Cleveland, Ohio. Union Trust Co.
WTAM  Cleveland, Ohio. Willard  Storage

Battery Co.
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AreYouProud

of Your

Radio
Set?

then keep a
record of its
performance

[ Radio Broadgast listeners
td Bookof Infonnat&on m

ECQI

Can you tally offband how many sta-
ticns vou have received or do vyou
keep a bulky book record somewhere?
Here’s & handsome Log Record and
Book of Information to keep vour
Radio’s performance. Keep it always
in sight, show it to your friends when
they wvisit vou. 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 hinding, two-color printed
cover.

It is one of the finest books of the
E. 1. Company. Order your copy
from vyour Radic Dealer Today or
write us direct enclosing 50c.

The Consrad Company
233 Fulton Street
New York City

Selling Agents

OnsIa

395 METERS—759 KILOCYCLES

KHJ Los Angeles, Calil Los Angeles
Times.

WDAR Philadelphia, Pa. Lit Bros. Club.

WFI Philadclphia, Pa. Strawbridge &
Clothier.

400 METERS—749 KILOCYCLES

AV7 St. Paul, Minn. 6 Init. Mion. Nat,
Guard,

CFCaA Toronto. Ount. Toronte Star. .

CFCH Iroquois Falls, Ont. Abitibi Power &

: Paper Co.

CFCL Victoria, B. C. Centennial Methodist
Church. )

CTFQC Saskatehewan, Sas. The  Electric
Shop, Ltd. .

CTFuUC Montreal, Que. University of Mon-
treal,

CHAC Halifax, N. S. Radio Ingineers. :

CHCE Victoria, B. C. Western Canada Radio
Supply Co., Ltd.

CJCT St. Johns. N. B. Maritime Radio Corp.

CICX QOlds, Alberta. Percival W. Shackleton.

PWX Havana, Cuba. laternational Tel. &
Teleg. Corp,

WBAK Harrisburg. Pa. Pennsylvania  State
olicc.

WHAS Louisville,. Ky, Courier  Journal &
Louisville Tines.

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
CFCJ QOuebec, Que. La Ciede L’Evenement.
CFCK Tdmonton. Alta. Radio Supply Co.
CFCR Sndburv Ont. Laurentida” Air Service,

Ltd.

CHBC C‘a]gar\ Alta. The Alberta Publishing

‘[cHacD Ouehec Que. = Canadian Wireless &
Elec. Co.

CTICD Toronto, Ont. T. Eaton Co.

CICN  Toronto. Ont. Simons. Agnew & Co.

CKCD  Vancouver. Vancouver Dailv
Province.

CROC Hamilton. Ont. Wentworth Radio Sup-
ply Co., Ltd.

411 METERS—729 KILOCYCLES
WDAF IKansas Citv, Mo. Kansas City Star,
WHB Kansas City. Mo. Swesney Auto

Electric School.

417 METERS—719 KILOCYCLES

WBAH Minnepaolis, Minu. The Dayton Co.

WLAG Minneapolis and St. Paul. Minn, Cut-

ting & Washington Radio Corp.

420 METERS—714 KILOCYCLES
CFCW Londeon, Ont. The Radio Shop.

CTCE Vancouver, B. Spratt-Shaw Radio
0.
CKCK Regina, Alaska. Leader Publishing Co,

421 METERS—712 KILOCYCLES
Sihtipoe, Minn. Steel Co.

423 METERS—711 KILOCYCLES

KIAF

KPO San Fraucisco, Calif. THale Bros., Inc.
425 METERS—705 KILOCYCLES
AQ6 Canton, Qhio. Hdgtrs. 135th Field Art.,

Ohio National Guard.
CKAC Montreal, Que. La Presse.

429 METERS—699 KILOCYCLES

WSB Atlanta, Ga. Atlanta Journal.
430 METERS—697 KILOCYCLES
CFAC  Calgary, Alta. Calgary Herald.

CFDC Naraimo, B. C
CIGC London, QOut.
CJSC Toronte, Ont.

Sparks Co
London Free Press.
The Evening Telegram.

435 METERS—690 KILOCYCLES
CKCH Ottawa. Ont. (Canadian National Rail-

way.
Radio, Va.

NAA U. S. Navy Denpt.
440 METERS~—68] KILOCYCLES
AA3Z Denver, Colo. Fitzsimmons General
ho:pltal
CFCF Mm&‘treal Que. Marconi Wireless Teleg.
0.
CFCN  Calgary, Alta. W, W. Grant Radio,
Ltd.
CHCL  Vancouver, B. C. The Vancouver Mer-
chants Exch., Ltd.
CHCM Calgary, Atlta. Riley & McCormick,
ted.
CRKCX Calgary, Alta, P. Burns & Co., Ltd.
441 METERS—680 KILOCYCLES
WQS  Jefferson City. Mo. Missouri State

Marketing Bureau,
448 METERS—670 KILOCYCLES

WMAQ Chicago, Ill. The Chicago Daily News.

1924
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Every day, 0o careful
purchasers select
MAR-CO STA-PUTs
—the famous plugs
thatdoeverythingyou
expect, yet cost but
40 cents! Now im-

>
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>
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>
>
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>
> proved and strength-
b
>
>
>
»
S
[
>
’
[
S

ened, STA-PUT is
the outstanding plug
walue!

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
of tube capacity for $1.25.

wm“m

Brings you a Genuine

"UNDERWOOD

TYPEWRITER

| 10 DAYS FREE TRIAL Your $3.00 nconditionaly
d are not satisfied with this la 2
t&'lg:v:'—;‘éerrreb \ixl? El‘:l,\:"“thea f;vx];ou; éshjs &?ﬁiﬁ&% stOoD

| GREAT PRICE SAVING Ditect to you from ine
tory in the world by our money saving m]e I:hgedst tvpewiter fuc-

EASY MONTHLY PAYMENTS Sceast una: §
notice it while you enjoy the use of this wonderfui'machlmemt 1

FREE BOOK OF FACTS guiimne, Sty |

derful M
system of rebuilding ty\{pewrters and also valuable lnformatlon
abuut the typewriter industry both instructive and entertaining. |

DOWN

Act Today!
Mail
Coupon

Guarantes |

Shipman Ward
Mfg. Company
1956 Shipman Building
Montrose & Ravenswood
Aves., Chicage

Pluse a%nd ma

DDY 0; our
ea ook ! acts,
axplammg baxgam offer,
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TUSKA

‘Tuska Sup er(iyne

WaAVE LENGTH VOLUME

Therc are only two knobs. one (o pick
up stations, the olher to control volume
and eliminate unwanted prograws, A
guide card is furnished Lo show set-
tings for the ditfervent stations, Tusla
Superdyne selectivity vepresents a Lre-
mendous advanee in o radio,

what's mn 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
CHighly-nine statious werc Deard with the Tuska
Supertdyne in one month; the actnal number of days
on which we lislened was twenty-one. The greatest
jump—DLos Angeles—was made probably eight or
nine Lines in lwo wecks; as a usual thing. any time
the atteinpt was made.”

D. Wisxen,
Asbury Park. N I,

4USK;

TRADE MARK
LA SPAT O E

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. Youoperate only
two dials. That means simplicity. And
tests show this receiver to exceed the
results of sets using more tubes. That
means extraordinary efhiciency.

Your Tuska Superdyne will thrill
you for years.

CO., Hartford,

The Superdyne
Radio Frequency Receiver

The model illustrated above is priced at $150,
without tubes, baiteries or horn.  Great for loud
speaker reception of distant statiens. Fuil, natura]
tone. Licensed onder Armstrong Cireuit Patent No.
1,113,149, (Qther Tuska reccivers from $35 tn $350.

Write for Folder No. 11-M.

Conn.
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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. Brocl-
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 Storv. Technical Terms. The
Type Point System. Stvles of Type, Proof
Reading. Capitalization and Punctuation.
A TLate Fire Bulletin. Court Stories. Lihel
Laws, Copyright. THints 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 Stvle. Special Stories.
Suggestions for Stories. Rhetoric. Prepar-
ing Your Story. Don'ts for Writers. Office
Organization. Svndicated Matter. Business
Oface. 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
talke five davs after the course arrives to
decide whether vou want to keep it. If not,
return. it at our expense and your money
will be immediately refunded.

THE PRESS GUILD, Inc.. 66-R West Broadway, N. Y.

Y T o o S N GH G4 G e e

L}

B THE PRESS GUILD, Inc. (Expires Sept 20, 1924)

: 60-R West Broadway, New York City.

'l Enclosed find 83 [or which you are to ship me at once,

8 prepaid, Henry J. RBrockmeyer’s eomplete eourse  in

e Practical Journalism with the distinet und@erstanding
that il T return the course in five days my [ull 33 will

be refunded and no questions asked.

1 88 1)

2

A (Address) ... e

]

- (CHYY e o (Slate) ...

CYL Mexico City, Mex. T.a Casa de Radio
VX Mexico City, Mex. FExcelsior-Parler.
WA Memiphis, Tenn. The Commercial Ap-
peal. i
509 METERS—590 KILOCYCLES
KI.X Oakland, Calil. Oakland Tribune.
WIP Philadelphia. Pa. Gimbel Bros.
WOO Philadelphia. Pa. John Wanamaker.
517 METERS—;380 KILOCYCLES
WX Detroit. Mich. TDetroit Free Press.
WwJT Detroit. Mich. Detroit News,

526 METERS—570 KILOCYCLES
WOAW Omaha, Neh. Woodmen of the World,
536 METERS—560 KILOCYCLES
1 K¥YW  Chicago, Tl Westinghouse Elee, &

Mg, Co.
546 METERS—549 KILOCYCLES
KSD St. Louis, Mo. St. Louis Post-Dispatch.

450 METERS—666 KILOCYCLES

CTFCO  Bellevue, Que.  Semmelhiaack-Dickson,

CFCQ VaucotcLll‘ver, B. C. Radio Speciaities,

CTRC Kin{g_"st:lc;n, Ont.  Queens University.

CKCE  Toronto, Ont. Canadian Ind. Telephone

CKY W‘ilgﬁ'.peg, Man, Mamitoba Telephone
a.

[
455 METERS—659 KILOCYCLES
KFOA Scattle. Wash. Rhodes Dept. Stove.
WJZ New Yeork Citv. Radio Corp. ol Amer-
ica.
462 METERS—649 KILOCYCLES
WCATE  Pittsburgh, Pa, Kauwiman & Baer Co.

469 METERS—640 KILOCYCLES

KFT Los Angeles, Calii. FEarl C. Anthony.

WCAP  Washington. D. C.  Chesapeake & DPo-
tomac Tel. Co.

WRC Washington. D. C. Radio Corp, of
America,

476 METERS—630 KILOCYCLES

WBAP TFort Worth, Texas. Fort Worth Star
Telegran.

WFAA Dallas, Texas. Dallas News and Dallas
Tournal.

484 METERS—619 KILOCYCLES
WHAA Towa City. Towa. TUlniversity of Towa.

WwWOC Davenport, Towa. Palmer School of
Chiropractic.
492 METERS—609 XKILOCYCLES
KGwW Portland, Ore. Oregonian  Publishing

Co.

WBAY New Vork City. Western Electric Co.

WEAF Ne\\'c\'ol'lc City. American Tel. & Teleg.
0.

500 METERS—599 KILOCYCLES

B B T T T R e R TR TR LI

Reflex Radio Receivers

in Theory and Practice

(Continued from page 321)

R IR
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T I Y T T L T T T T T R T T

from the plate circuit. Across the scc-
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

generallv -known as step-up inter-
tube transformers. The primary T,
may he shunted by a condenser C,

of 002 mid. capacity, and is often done
when a crystal detector is being used. The
secondary T, is conuected 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 PQOTENTIALS
The radio-frequency potentials com-
municated to the grid G, of a tube V,
are amplified by the tube, the amplified
currents passmng through L, and being
passed on by inductive coupling to ' L,;
the oscillations in L, are detected by the

D

crystal detector and pulses pass
through the primary T: of the A. F.
transformer T, Currents  of an  al-
ternating nature are  produced in

the secondary T, and as the right-hand
side of T, is connected to the Hlament,
and  the left-hand  side  is
through the inductance L, to the grid,

connected,
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Practical
Authentic

‘Radio

Hookups
FOR
25¢ Prepaid

—

3
%
Gy
3
b
§..
X
3

No Radio Hookup book
) I on the market can equal
this handy 52 page book
in price or the quality of
information contained
in it.
All data is compiled by
a radio expert with
years of experience and
1s 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 L
for distribution. Get I
your order in early so
that you will have this
book for the fall season.

Al Orders Filled
_ Within 24 Hours.
You Can Obtain a Copy
at A1l Reliable Radio

Dealers.

E.I.Company@

‘Selling Agents

CONSRAD COMPANY Inc.
233 Fulton St., New York
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\ 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 intermediate 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
irademark as you would for
“Sterling” on silver,

/

Price 75¢. Other prices of Na-ald
Dials are: 3% 50e, 37 35c and 27
(rheostat) 35c.

ALpeN ManuracturiNg Co,
Springfield, Massachusetts
“DEPT. K

O’NEIL AUDIPHONE

All music and speech re-vivified by “lami-

nated voice-core.” Complete with $3 0

connecting cord
West New York, N. J.

O'NEIL MFG. CO.
719 Palisade Ave.,

RADIO HORN

et the whola family listen fo the music,

Add to the appearance and -

value of your sef.  Mail a 0@

dollar bill for horn tike pic-

ture, knocked down, prepaid. —
Easily assembled by anyone.

FOX MFG., COMPANY, DEFPT. 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 cause large
audio-frequency variations in the plate
curreit 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
wealk, no audio-frequency currents will
be passed into the detector circuit. Tt
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 Dbe

the first
the fila-

useful to point these out. In
place; it will be noticed that
ment rheostat R, is connected in the
negative lecad to the filament—i.c., the
rheostat is connected between the nega-
tive terminal of the “A” Dbattery and
one side of the filamcnt. 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 —1 wvolt 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 Dbe
termed the bottom of the plate circuit
of a tube. The “B™ battery 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”
hattery to the negative terminal of the
filamenut battery we would have lost this
extra voltage. Some definite conventjon
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” hattery should be con-
nected next to the filament battery, but
when a single tube is used there are
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2 FCannon-Rall
HEADSET $3.50

Repgardless 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; Cameco Grand,

$4.75, and the CAMCO

Loud Speaker

$9.50

The brown fibre,
Camco Loud
Speaker pictured
here i 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, mcl-
low tone Camco Loud
Speaker Unit making a

Y 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.

L L L I L T T T T T L I TIOTI T

1AA4AARARARAASAAARARARSAARAARAAREAARRA fITIfITTITTTTTII[TTTITTIITFITIYTTTTTTWT!]’TTITTII‘IIIIHHIIi‘HI[IT!HI’T”ITTHT{HUIILIII]IT]TTTI”YIIIITIT!I

T e L L L L L T T T T T T T T T T T LT T L LD LT ITTTTITT

10 cents will bring one can of ALLEN
SPECIAL RADIQ SODERING PASTE
if you mention this advertisement, A
iinited number of booklets on “How to
Soder Radio Sets”” will bc given free to
early replies.

L. B. ALLEN,, Inc.
4564 N. Lincoln St.
CHICAGO, ILLINOIS

BELLDIALS and SOCKETS
Handsome tmolded Bakelite.
The neatest and most eff-

cient for your set. Bell Sockets give the unique
double wipe contact. uniike 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
“B” Batteries

HE 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,

WIRGY,

SOLODYNE

ee. .- PAL 0FrICE

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
included with each Tube . Price $6.00

GUARANTEE. Euach Nutron Solodyne Tube is guaranteed in every way and will
be replaced at once if, within 10 days, it showld not work and the filamene siill lights.

Nutron Parts for Solodyne Circuits
For best results from the Solodyne Circuits you must use only
the best of materials, There is not much energy to lose. Low-loss
condensers and coils will give results. The following parts have
been especially designed by our engineers for use in Solodyne

Circuits and consequently will give superior results in standard
circuits by reason of their unusually fine construction.

Nautron Condenser (Vernier Type). A low-loss condenser, 23-
plate, volume on distance stations controlled by Vernier.
Price $3.50
Nutron Transformer (1-10 ratio). Has exceptionally high num-
ber of turns on secondary . . . . Price $3.00
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
Nutron Grid Leak. This grid leak is highly critical as to adjust-
ment because the regeneration is controlled by it. It is very
positive in its action and is especially designed for Solodyne
Circuic . . . . Price $1.25

Nutron Tuned Radio Frequency Kit
At last you can build at a very moderate cost “that big set” you
have wanted. Build a 5-tube Neutrodyne Receiver or other tuned
radio or tuned regenerative receiver. Send for this laboratory-
tested kit and be sure of distance and seicctivity.

We make the assertion that there is not a better set of trans-
formers, low-loss condensers or Nurrons (for neutralizing) on the
market than this Kit contains. If you want the best results you
must always use the best macerials and workmanship. The Nutron
Tuned Radio Frequency Kit furnishes the very best available ma-
terial and workmanship at the lowest possible price.

Each Kit is complete with 3 very low-loss Condensers, 3 labor-
atory-tested R.F. Transformers assembled ready for panel mount-
ing, 2 mounted Nutrons for neutralizing Price, only $14.00

Nutron Standard Tubes

Eighteen years of radio manufacture enable the Nutron Mfg.Co.
to offer you the very bestin tube development—especially in these
two standard types.

Nutron Tube Standard Type .028 Amp. Tubes have valuable
characte: stics not obtainable in any other tube of this type.
The mutual conductance of these tubes at 90 volts is over
800. As a powet amplifier they are not equalled by any other
tube, They ate a super tube. They must prove satisfactory to
you or be returned within 10 days and replacement will be
roade at once, provided the filament still lights—no waiting.
Distributors appreciate the value of our unusual service.

Nutron Tube Standard Type (.028 Amp.) . . $4.00
Nutron Dry Battery Tube (114 Volts) . . . 4.00
There are none better at any price.
Important! Something New! Coming!

Parts and diagrams for Soledyne circuits consisting of one stage
radio frequency and two stages of audio frequency amplification
are being manufactured and will be on the market in August.
This is something chat has been sought for years and is now
completely developed. Qur engineers have spared neither effort
nor expense in perfecting these hook-ups and you will be simply
amazed at the results they have secured. Watch for further an-
nouncement at an early dare and don’t miss the enjoyment in

store for you!
CAUTION!

Be sure you use Nutron parts for Solodyne Circuits. They are the
approved laboratory-tested parts and there is absolute certainty
of securing best :

results when
they are used. Nutron Mig. Co.
TheNutron Mfe. 715 Main Avenue, Passaic, N. J.

Co.believes that
“the bestis none
too good.”

0 Solodyne Tubes . . $6.00

DISTRIBUTORS ATTENTION

To provide for the enormous demand being made for Nutron Solodyne Tubes
we suggest that distributors order their supply at once. Full protection is ex-
tended to recognized distributors as to discounts, replacements, dealer helps, etc.
All orders receive prompt attention but prefetence is given to those first received.

O Scandard Type Tubes .dlS;’\r;m. 4.00
0O Dry Bactery Tubes L}4 Volts . 4.00

0 Condenser . . . . . . . 3.50
O Transformer (Vernier) . . . 3.00
O Coupler e e e e 3.50
OGridLeak . . . . . . . . 1.25
O Tuned Radio Frequency Kit 14,00

NUTRON MANUFACTURING CO
PASSAIC, NEW JERSEY

715 MAIN AVENUE

Name

Please send me the following Nutron parts
indicated by X. Enclosed is check, money-order
forsame. (Payment must accompany orders).

Street

City State
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bONL‘! ONE DAILL
HOLE FOR PANEL
NO SCREWS NIEDED
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TENSION ADJUSTABLE
Y SPECIAL SET SCAE

Best Crystal~N
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
Crystal or Reflex Sets

No more searching for the
sensitive spot—merely turn
the knob as you would a dial.

Freshman Double Adjust- $1 50

able Crystal Detector for
panel or base use, com-
plete
Freshman Super - Crystal
with Non-Metallic Hous-
ing. Fits any standard 50
detector unit C
At your dealer’s or send purchase price
and .you will be supplied postpaid,
FREE' Write for building plans and
s hook-ups of Super-Heterodyne,
Reflex and other popular circuits, Ask fot
Circular L-109.

(ﬁas, Freshmdn Jne.
Nadiol Gondenser ¥ooucts

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. ISarn
while learning. Also  epportunities in
Commereial, Studio Portralture and News

Photography.
Motion Picture or Professional

FREE View Camers. New Dooklel

Wrile today. New York Institule of
569, 145 Wesl 36lh  Street, New

—1 i ;
CAMERA
explains eversthing.

Photography, Dent.
Ymk Clty,

It FEET LOHG
Separator 4
nsilgtor _ /] Soostute for Outside Antenna Separator

130 Ferd_Steanded Copper Wise

I NOT A LOOP 7%
BUT a FULL SIZE ANTENMNA.

" Inmdator

il N Suspend
Olien Goubles tor prining (a1 stacons in near
COMPLETE serics_wih masie AnEenna . carling
POSTPAID No DANGER from LIGHTNING
Or $5, if four set owner’s addresses are sent to s,
{Certificate of Merit Radio News Laboratories)
INTER-STATE SIGNAL €O., DEPT, 3, COLUMBUS, O.

57

Tnsure your copy reaching you each month.
Subscribe to RADIO NEWS —$2.50 a year
Experimenter Publishing Co., 53 Park P, N. Y. C.

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
leakuge between 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 Ba 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

Tt 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. 1If 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 mediuni-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 mfd., 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
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 aertal
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 recelver 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 Desighed 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 Then
Remains Fixed Without Any
Further Manipulation.

The Use of a Long,
Dry Stick, Sharpened
at the End, Makes
Perfect  Equaliza-
tion Possible
without Any
Error Due to
and or
Other Ca-
pacity.

ACTUAL
SIZE

Unusually
Wide Range of
Capacity—Perfect
Equalization Where
Others Fail—Cures

$I.00

Ingluding

Many Hopeless Scts, Connecting
i Reflex and Others. Lgcgrse\;\fasl.wI

Convenience and Simplicity of Installation.

Extraordinary Ease of Adjustment—A Turn
Sets It and It Stays Put.

7 4

MICROCONDENSER

The

SterlingManufacturing Co.
Cleveland Ohio

== | dur New Fall

Catalogue

is the most complete list of
Radic Supplies and Sets
ever published and con-
tains hundreds of new ar-
ticles which are hard to
get.

Be Convinced—Send 5¢
for your copy today.

R 311

KN
BURGESS large 22% -V “B” Balter¥..........
BURGESS large 45-V < 'B" Battery.....
‘ CRUPERDYNE Speeial coupler

“Gold Zeal” Homecharger., $13.22 Valley...... 13,95
G. E. TUNGAR charger, 2-Amp. $14.37 5-Amp,, 22.39

: HAMMARLUND CONDENSERS
Plain, 11-Pl., $3.78 23-PiL, $4.19 43-Plt., $5.04
_\lrnier, 11-Pit., $4.62 23-Plt., $5.04 43-PIt., $5.88

Prices F.0.B. St. Louis, Mo., Cash er C.0,D
SIMPLEX RADID SALES COMPANY
8T. LOUIS, Mo.

|
1804 Lafayette Ave

Charge Your Battery
For A Nickel

The Gold Seal Homeharger
Charges Radio and suto Bat-
terics at home overnight for a
tickel,  Your dealer has 1L
Write for FREE hooklet and
list of broadcasting stations.

The Automatic Electrical

Devices Co.
118 'W. 3rd St., Gincinnati, D.

LEICH ELECTRIC CO.

Leich Headphones, Non Tune Rectifiers
1’-Radie Jacks and Plugs
Write for complete Radio Dulletin 101-C
GENOA, ILLINOIS

Get a2 Handy Binder for your RADIO NEWS. Holds and
preserves six issues, each of which can be inserted or ru.
moved at will. Price 656, Experimenter Pub, Co.. Inc.,
Book Dept., 53 Park Place, New York. B
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TROPAFORMERS

The spacing of the R, F.
2, the oscillator coil;

F. lransformers, 10, A F. trans[ormer 11,

the Tropadyne circuit onc tube acts both as
oscillator- and detector, and is a frequency
changer. This is where this circuit gets its
name; #ropata from the Greek, meaning
change, and dyue meaning force.

Fig. 1 shows the Tropad\ ne circuit.  Only
one tube is shown, which is imerely a fre-
quency changer when used ina Super- Heze~
rodyne receiver, and may be used wnth
type of Super- Heterodme nov ;
As shown in the
both loop-aiE

In the August, 1924, issue the Editor of
Rapio NEws has this to say about the TRO-
PADYNE circuit:

“Here is a remarkable Super-Heterodyne
recejver which we warmly recommend to our
readers. It has several new aund unusual fea-
turcs. In the first place only six tubes are
used giving as much volume as the average
& tube Super-Heterodyne. The selectivity of
this set is unusual. Uncqualities of the inter-
mediate transformers have mow been done
away with by tuning each transformer. After
the transformer has been tuned it can be lcft
this way, no further tuning bemg Tecessayy.
This system makes [or maximum sharpness
and maximum volume. Another outstanding
pomt of superiority ol the Tropadyne circuit
is that it practically does not radiate, thereby
not interfering with other necarby receiving
stations, Most Super-Heterodyne c1rcmts as
is well known, arc powerful radiators.”

ESCHER

TFor the first time it is now possible to
build a real Super-Heterodyne that not only
exceeds them all, but is the only Super-
Heterodyne that is sctentifically balanced.
Heretofore when building a Super-Hetero-
dyne you either made or bought the inter-
mediate transformers. These nreer matched
as it is impossible to make two windings
exactly electrically alike.

While some firms are advertising matched

-@)ﬁb/
INDUSTRIES

CORPORATION
131 Duane Street, New York

Cable Address: Ricotrade, New York

transfo rmer coils can be clearly seen.
3, the grid leak; 4 and 5, fixed .0005 condensers ;

Rear view of the Tropadyne receiver.

potentiometer; 12, rheostats:

The electrical center ol the oscillator circuil

is approximately at the center turn of the

coil. Tn practice, this conuection s 110t crit-

ical. Tt may he two or three turns either

side of the center, without Senousl

ing the efficiency. il
Althoug]

The numbers designate the following instruments:
6, the tuning condenser; 7. oseillator condenser; 8, loop jack; 9, tune
13, jacks for detector and loud speaker

1, the tuner;

Be tuncd independently to the same or d:f»
ferent wave-lengths, This is a conditi
amever beforc been attained

THE TROPADYNE

Improved Super-Heterodyne, Radio’s Latest Achievement
(Reprinted from August Radio News)

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
transformers, lead wires, etc.

The TROPAFORMERS built according
to the inventor’s—Mr. C. Titch—specifica-
tions can be scientifically balanced by any-

INDUSi'RIES

COHPORATION
NEW YOR

(Patents Pending)
The TROPAFORMER here illustrated is the

only scientific balaneed intermediate Super-
Heterodyne transformer. It combines trans-
former and eondenser, and enables the trans-

former to be tuned to the very finest degree.
Once tuned it need noet be touched again. Built
entirely of hard rubber.

This TROPAFORMER does away with ex-
ehangind tubes in order to balance the eircuit.
: Eaeh TROPAFORMER is tuned to its tube

and vice-versa,

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-
derful work. Once the TROPAFORMERS
are tuned by means of the shunt condensers
they need not be touched again; 7he bal-
ancing s 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 ...... ... .. ... .. ... ... 1.25
No. 353 Tropadyne Bakelite Oscil-
lator coil, each ,.............. 1.50

Use Coupon if Your Decler Cannot Furaish.

r------SEND NO MONEY-------‘
| Radio Industries Gorp., RN9 O
131 Duane St., New York, N. Y. "

| Gentlemen : I
As my dealer cannot supply my needs, kindly shin g

¥ to me direct the fellowing artieles, for whleh I will 3
g hay ihe postman on arrival. I
1

A |

A |

]

AQAress . .ooee i i e s e i 1
CibY e .
My dealer’s name Is....
- Y S A Y T e e e e ul
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mechanism,

connection.

panel.

your set.

118 Mechanic Street,

Innovations that Set NEW

Standards of
Condenser
e Efficiency

Types No. 3, 4, 5, 6

The efforts constantly directed to keep U. 8. 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 'S 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 SHATT: eliminates fanning of rotor blades.
PIGTAIL CONNECTION: Soldered to rotor shaft;

MOUNTING LUGS—Three lugs creating 3 point suspension, mecbanically
correct—condenser alignment without undue strains on front end plate or

Tor 100% condenser satisfaction, use U. §. 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 Liferature

U. S. TOOL COMPANY, Inc.

Mfrs. of special tools, dies, jigs, automatic machinery and sub presses

Elim-

Positive results. No leakage.

best positive type of

Newark, N. J.

Dealers, We Cut
Rub-Mika

Panels

fo 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 vou on your requirements.

Thc conpon attached to wour firm lotterkead wwill
bring vou samples and prices.

The Cooper Corporation
Manufacturers
Cinginnati, Ohio

N L L LT T
The Cooper Carporation,
Cincinnati, Ohio.

Please send me samples and prices on Rub-Mika
Panels.

Name
Address

You Know Thlese
HEADBANDS

Simple friction slide adjustment.

Most satisfactory on the market.

No thimb screws to bother with

or to cateh in the hair.

Tweo voke sizes fit any ‘phones,

Bands covered in Black or Khaki

webbing.

Prompt deliverics on any quantiby.
$500,000.00 worth of special and eutomatic
machinery assures quantity output and guar-
anteed delivery for manufacturers and dealers
on any radio equipment.

Submit sample of product.

THE AUTOYRE CO.

OAKVILLE, CONN.

Write for prices.

$2.50 a year.

Insure your copy reaching you each month.
Experimenter Publishing Co., 53 Park Place, N. Y. C.

Subscribe to Radio News—
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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 receiver we can touch either of
the head-phone terminals of the recejver
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 one
or other of the head-phone terminals is
in such a position that by touching it one
is altering the radio-frequency conditions
m the circuit, the signal strength may
be greatly varied 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 ditference. 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,
vet the results might easily not be so
good, the reason being that a substan-
tial capacity and a possible source of
lealkage 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 e¢arth lead and between
the battery and the walls of a room and the
floor, etc. Small objects, such as cou-
necting wires, grid condensers and simi-
lar objects, have no appreciable capacity
to earth, and any undesirable effect which
might avise 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’* WITB ‘“RASCO’’ PARTS!
Buy from the Oldest and Original Exclusive Radio Parts Housein the United States
We pay ALL transportation charges in U. 5. ALL GOODS SENT PREPAID IN 24 HOURS

Order di.rect NEW ﬁND EXCLUS[UE uRasco” GOODS Money refunde(? if

from this page. goods do not satisfy

ZINCITE DETECTOR “RASCO™ Double

(PATENTS PENDING) Acting Snap Switch
Hers is a delector which has heen especially developed by ug for
e new Crystodyne cireuits. This deteclor while using the natuval At last a BEAL radio switch consuructed for rvadio pur-
mlnera] zincite can e used with any other erystal as well, Several poses, not just a battery switch that may he adanted for
nnique features are embodied in this detector. To bLegin with it | radio. The RASCC switch is the only switeh wlith a
is the only detector that has a sliding ¢rystial cup with periect TOSITIVE DOUBLE spring action, Na more £uess work

contact arrangement and whieh cup not only slides hul rotates with if the circuit is opeh or closed. A push ol the finger and -

LICENSED TRADEMARK an ceeentric molien. (Note slot A). By mcans of the small knob the | the currenl is on. A sllghit pull
cup slides casily so (haL any peint of the e¢rystal can be brought in- arl The Handle Snaps Back of
te conlact. A new crystal can be inserted immediately by unserewing its own aecord. An internal
the small knoh. The coirtact plale which at the same time forms ¢oil spring pushes the handle
the calwhisker is made of spring slcel. The combinatlon of steel- buck when a little pull is ap-
zineite is the only ome ihat was found practien} (or the Crystodyne | Dlied. This switch is intended
osciilating erystal, Note the micronetric adjustment that can be 4s a battery switch to dlseon-
made by means of the larze knob Learing against the steel sprins. naet your A’ hatteries,
This raises and towers the steel point o the finest possiliic degrec. Only one hole to drill. No teols
The base is of bakelite, all parts nickel plated and pollshed. required to mount except your
36900-Crystodyne Zincite Detector $1.75 finger and thpmb,  Also this
B6900-Natural Zincite Mounted Cryslal especially lested tor Crys- switch takes vp a minimum or

todyne work, fits any crystal cup $0.60 ronm, much less than other

(Mote: Natural zincite is the ONLY mineral which in econnaction switches, the base of  the
with a fine steel point will produce sustained oscillations in the switel measuring only 1%x%”
Grystedyne circuits. Natural zincite is cne of the most expensive All metal parts nickel plated.

6900 minerals and the supply has been practically exhausted. 1t sefls now A sawiteh you will be proud to
from $25.00 to $30.00 per Ib. in the open market. Artificial zincite. No. 94850- 8GO0
a much inferior article, will not produce oscillations at all.) Sl'lap Switch, Each

16 inh 1 Radio Tool 35c “RASCO’*Jiffy”” Jacks and “Jlff.v” Plugs

. . . Apain,  Rasco Jeads with =a
CAURTLRZINK “RASCO" 16 in [ Hadio Tooi P serew. 7. Socket swrench for small but important radio nov-
REANMER \c 536 A0 6+ 32 WUT WRENCH L Jacks. 8. Socket wrench for elty. JIFTY JACKRE are the
p g e 4/36 nuls. 9. Soecisct wreneh [ur simplest,  and  most erfcient

WIRE SKNNER 6/22 nuls. 10, Socket wwrench Cord Tip Jacks ever desivned.

for /22 nuts. 11. YWrengh for Stamped Trom A singles picce

) N of metal they grip any style
].\mn-ledqnul:. 12. Serew faure cord Lip from any make phone Sc
for 4/36 scvew. 13, Screw or lowd speaker. The JIFFY
gauge For G6/32 screw. [EN JACRKS take but a minimum
. Serew gauge for 8732 scrow. (}l‘ r(l:om. A]l]}]'olu {mert do is Lo .
DAWER 1 F iy gacH 15, Screw  gaug N w2 drill two small holes in your pancl and mount
e Scsrw_ cxel\\a. i]‘—:ln"lc[e Iorzr lev/i;e the JIFFY JACK with servew and nut Ffurnish-
skinning ed, No soldering necessary as the wire goes

e G1 et P padi . . right on the serew. X-ray view shows how
H.eze it is! The 1_:11110 mql that will bring Iap- These are only the important Lwo of the jacks ave used in couiunetign with zoc
Plness to all radio csperimenters and construe-  yses of the tool, but many nur Jiffy eord plug. The jacks go op in back
toys. Here s a tool that does 16 different  other uses will readily suggest (}l{glaéglmgglgl;g’tfc“,fl,\:h:(;vr(:gmrzfﬁn gn%l‘]{;t 5-4875
things and dees them well. A tool that does thc?:nse‘lresl m_ye"e‘y_.l"“l‘f’ ex- ed and ave wmade of Dest snring brass that  tools veuwived. Just wet the metal cord Lins
Dractically eversthing required in building voor Delfm_untm._ ou will wonder will not wear nut. Hundreds of nther uses far  and push through opeoings.  Plug can be
-adio sct. The tool i built of hard i sleel how you have &otten alens be- aur JIFTY TACKE We will pay $0.00 for used with any standard eord tin jack, but
radlo secl. The 8 bullt of hardencd steel.  fore witheul the 16 in I radio every new use for JIFFY JACKS that is ac-  best with RASCO JIFFY JACK.
exactly as per illustration, highly finished. tool. Get one of thesc happi- cepted by us, 5-4875-Two _Jiffy Jacks with nuts and sevews
Here ave swie of (he uses: [ Serewdriver, 2. :;]‘f’?;n ul])ue]s'wllzcoal[ “i'ill ll?);d“ gIFF_Yt PLY}TGF are made of semi-hard rub- qﬂncl one ]lﬁ‘);rcurd Flug .$0.20
; = ! Hize er into which i { your pl 1 48 al

Center punch. 3. Countevsink. 4. Bus bar wire 4% x 1% in. loud speiker eﬂre“;)onsltxlen(f. OTh’em;'lhear])r:g’s]me?(ll ’0 One Jifty Jack comnlete wi il Oal\d
bender, 5. Bus bar anu wive bender for 8/32 No. 2-1800 RASCO 16 in 1 sin(;plest plug ever desivned. Lts swall size ,-43«1 Jlﬁy Jacks without nuts or

o, . Bus bar a v . 03 i q and neatness made it fanous aver-night. Rize Lwa ro
serew. 6 us bar and wie bender for 6/32 Radla Tool, each..... .50.35 L leng, % in. wide and 3 in. thick. No

COMPLETE SET SALE AT REDUCED PRICES Wanted Dealers and Jobbers

Reinartz Receiver Exactly as shown wi ireui 2t dng broad- ) i
e - E‘qlql((‘]gini thguljni‘:]letg Autoplex Girsuit z‘us]tl.lmllnllr;\fd grl:g:l(] Thls Gempany is ‘always in Write or wire for gerr]lory that_ is still

pane), all necessary == er on single tube. the market for new ideas. Any open on the specialties described an

instruments, binding [ Complele as pie- small speeialties in demand by this page. These articles are widely

posts and patiern for tured heve. A1l the radio fan will be highly advertised and you will have a deniand

! | varts, including welcomed by us. Some of the i i
assembling. This set mahegany eabinet, for them almast immediately.

: ny artitles shown on this page We shal d to send

can be put together ) Pf_\ng],"111sé|_1t|1113"t5r originated with our ¢ustomers. resuonsi%:llebeangr:lla rated tITJnl::I?I'rII;F'esA(}Y

by anyone in a few § omding pests, et whom we paid well for the dress all wholesale inquiries to

lours. s D ('fm~ be put _w,eth“ ideas, Send your sketch or
\ : a e few houts model addressed to  Research RADIO SPECIALTY COMPANY.

$9988 Reinartz Re- me. Department, e/0 this Com- Whelesale Deparunent,

celver ........813.50 X . pany. 25A West Broadway, New York City

I~ =~ 3 o~ = || Melded Variometer FONEKUSHIONS Straight Line Condenser | Radie Fregueney Trans- Spaghetti Sofdering iron
F R E E |H1£:hly substantial instr e of sponge rubLer,|Simplest and most inac- formers \amlslﬂed ﬂexibleR c:Qn- Smallest  and  handiest
ment. Bilk windings, 37| v g your v 3 ST | Besi Radio Irequeney [Bvie tubing, 219 takes No.[jnage.  Tits any fat iron
The big sce’fshaft.  Flange B whenlers a ple o X Y 0 “Ri Condenser| ., 'l‘m‘m(:.r developed  so |- 520 takes 18 tof pereclator plug.  Plug
calalogue.  Cont; Iiiplaced inio AL divectionlly cxclude all nejses nnd 001 mid. 43 pl;nle CiDa-|iayr.  Designed by k. E, E takes 16 to ) o : b
Armstrony ts.bmakes insteunient panel|make rceeption a  ple $1.7%| Lacault, Associate Lditot ive: 344 takes 32 tofthen hecomes handle. .5
Every  up-to- (hte ac-|mouniing. 180 J|ure.  Sponge yubher mll 0005 mid. "s‘l RADIO NEAYS.  Air core |28 wire, long. Compléte but with-

uwm tube hook-un. [nicter L " ] Il st l rs.  Lisht as|plate ("lIJ.AClT.Y i = f . . out plug or wire.
Greatest little  book|chs in triiment is w 1 S4010 00027 mid. type.  200-600 meicrs. $318-320-321 Ter [t $.06

% " o 5 i ; . 2 o
printed.  Free upoin re-[that we u Tor it 83550 I'nnel\nghmn set|plate [.dpdm\ 51.7 82800 [‘hlnslolmm size 5344 TFlexible soft $2200 Soldevlng
eeipt of postal. 8§5350 Variemeter $3. 00|or 1wo $.50(AN types no dials §1.50(1 iubing; 10 (eet lor..$.20|iron

NEW THINGS FROM CATALOG No. H AT CUT PRICES

a b'D]EiI'tt?hrhe‘r vacuum ‘iuwes Three-Gang Socket Cockaday Coib LNteugraliZtina Congensgr " wat"'o;'!;f?'o‘ffﬂl;{n%r y Sponge-Rubber Cushions
he big little thing you g T - atest pattorn. Genuine| Can be us all tuned .
bave heen waiting [or n“]"’ best m«;_l-n tuhes car- \lyminym shells, mefiv-Guarantced best ma'lte wakelite hase. TFahnstock | vadio frequency circuits,|Get rid of tube qnoxses
Just defll a hoie in TaEC zn] “."”r:‘; Any l”h“iine keaty bakelite base, |Tree windings of No. 18| oeinns ™ Mard  rubber | Made for usnal broadeasi[due to vihration. Softest
panel end  mount replaced if defective, pro-fa'e .oy v mownting, | AENet wire,  Has brass composition knoh, easiest|waves. Secondary has onejsponge rubher made. Size
marker above tie viding fllament lights. % nickel binding DO‘ta. brackets for panel or baself, regulate.  Size center tap. Two genuine|2T4537, 347 thick.
Nickel plated and poli: hed. SZDIA 5%, .25 amp, $2501 e ra mounting, Guaranteed orligng, 17 wide, baltelile tubes.

S$7788 Dial Aarker, i Q0 amp. 2.50 t money  back. 81202 Neutrahzmﬂ eon- 56909 Neutro- trﬁnsfnrm- $8988 Sponge-rubber

each 05 SIZ T‘ f' , .25 ymn. 2.50 85995 3 wane socket$!.50'S2750 Cockaday coil $¢.50 denser .. ..$.40le 1.65]cushions, eaeh ......8.12

RADIO SPECIALTY CO., 98 Park Place, New York City

Factories: Brooklyn, N. Y. Elkridge, Md.
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INGLE-HOLE MOUNTING

SUPERIOR CONDENSERS
NEW Combination Types

exclusive Rathbun features that have won such wide recognition for

NEW points of strength added to a still greater development of the

these condensers.

The vernier attachment is so utterly independent

of the variable elements as to be practically a “condenser within a condenser”.

Neither shaft can move the other,

Vernier contact fully insulated from rotor

contact. Vernier capacity of only .00002 mfd. affords the most critical tuning.
Other points of these new condensers are, the smallest amount of Bakelite for
dielectric consistent with strength, positive contacts (no current through bear-
ing}, all metal parts of brass, bronze and aluminum assures minimurm resist-
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.

PLAIN TYPES

s Plate Vernier

11 Plate Varlable .0002
13 Plate Variable
15 Tlate Variable
¢ 23 Plate Variable
- 43 Plate Variable .001

PRICE LIST
COMBINATION VERNIER
TYPES

0002 $I.
; 53_88 3-11 Vernier Variable $4.50
00025 3.00 3-23 Vernier Variable 5.00
0003 3.25 3-43 Vernier Variable 6.00
L0005 3,50 GCombination Tyoes

4.50 Include Knob and Dial

Write for Literature TODAY

Rathbun Manufacturing Company, Inc.

Jamestown, New York

&zpenhefetadylze

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 Dbuilt with
RESAS Kits have made notable
long-distance records.
The RESAS Kit comprises 3
Long Wave Transiormers, 1
Coupler for 10,000 meters, and 1
Oscillator Coupler. If your deal-
er cannot supply you write us
direct.

Let 1ts mail you the Folev

Super-Heterodyne diagram

FREE

RESAS Inc.

12 Chambers-Street NY.C.

Operate your radio from vour
Jamp socket with a

Gould Unipower Battery

For complete information address

GOULD STORAGE BATTERY CO,
30 East 42nd Strees New York

AMDPLEX

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 el-
ficient !

GRID-DENSER, with its mi-
croscopic variations of ca-
pacity, makes for stability by
controlling oscillation and re-
generation perfectly.

typa

The .0005 type or the .001 ty
(with or without the gridleak elips
snown) at your dealsr or from us

for $1.25. Write for booklet R $
FREE.

AMPLEX INSTRUMENT LABS.
37 Dey Street, New York . NUY.

! mid,,
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*Better than,
afived
Condenser

BOOK WITH EACH PURCHASE

GUARANTEED MDSE. BY MAIL

Genuine New Radiotron or Cunningham Tubes

UV-199—200—201A—WD-11—12 $3.98
C200—500—=301A—CI11—12 . ... ... ........ -
Fresh Burgess or Everready ““B’’ Batterie

teries
223 Veolt large size $1.68—45 Volt §3.00 size §3.33
Write For Complete Price List

STONE ELECTRIC CO., 714 Pine St., St.Louis. Mo,
All Mdse. F.0.B. St. Louis, Mo, U. S. A, Dept. R
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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.

AN ADDITIONAL POINT

An additional point which should be
borne in mind is that when head-phounes
are used, the capacity they have in re-
spect to earth and other pieces of appa-
ratus is continually varying owing to dif-
ferent adjustments of the head-phones
on the head and to the fact that the oper-
ator is not absolutely stationary and to
the fact that his hands are being used
to make various alterations in tuning, etc.
While a capacity effect of this nature is
bad, a varying capacity effect is very
much worse, particularly when recetving
cn short wave-lengths and when the
apparatus is adjusted in a very sensi-
tive manner to a weak signal, e.g., when
using re-action. When a loud speaker
is being used we can say that there is
no leakage, but only a capacity effect,
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-
main constant. .

As regards the condenser C, of Fig.
10 this is a by-pass condenser intended
to allow the ready passage of radio-
frequency currents in the plate circuit.
The windings of the head-phones have a
high impedance which would tend to
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
001 mifd. 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 Ts of the step-up transformer
T T, usually has sufficient distributed capac-
ity. Here, again, it is a matter for experi=
ment, but the author has found that as
a general rule the condenser may, in the
case of most transformers, be omitted.
Tt will usually be found in most reflex
circuits that if a condenser is really of
any use, its capacity should be about
002 mfd.

The condenser C, is of greater im-
portance, and here it may be stated as
a rule that some additional capacity will
be required. A fixed condenser C, is
emploved to shunt the secondary T, and
the value of this capacity may be .0003
mid., .001 mfd. or .002 mfd, according
to the type of transformer used and the
actual type of circuit employed. In the
case of the Fig. 10 circuit, the condenses
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TERMINAL POSTS
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“Bakelite

Hermeticaliy.
Sealed

Solid
Brass

Bracket

Absolutely warranted to protect yout.

set from lightning, with a guarantee
to pay you 3100 or to repair your set,
should it be damaged through faulty
joperation of the arrester.

The *“umbrella” shield keeps dust,
‘moisture, etc., {rom the insulation,
‘preventing leakage losses from acrial
1o ground. This inakes certain that
all radio impulses reaching the an-
teuna pass through your set, which
assures maximum reception,

Moun[lng
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The only compression type rheostat
with a battery switch attachment.
Combines the advantages of infinite
control of {ilament 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—
il you want DX stations you never
heard before — maximum signal
strength—longer tube and battery
life-then you st use Fre-KO-sTaT,
Battery switch attaches to regular
F1-KO-8TAT mounting screws. [Ho
extrz holes to drill,

RADIO RHEQSTAT
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: -- every test |}

Carrics the usteals |
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VFieKOAwzeer A FI-KO-sTAT )
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#F—\ A'BATTERY SWITCH 4

gudmntee.

A single-hole nmounting ““A” Battery’
switch that’s easy to attach.

Wiping contacts assure clean, posis
itive conncction when the switch is
in the “On” position. When the
iswitch is “Off”, the contacts have a
{positive break and are separated by
fhighest quality insulating material,

The end terminals of the switch can
be nsed for solder connections, or
connecting wires can be held in
place by the screws provided for
that purpose,

The nickel knob and the entire hous-
ing are insulated from thé terminals,
so that any wires accidentally com-
ing in contact with any part of the
switch outside of the terminals them,
sclves can cause no damage,

FI-KO-swiTcH]
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RADIO STORES CORP.
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{Address Mai 20 the Fncto)
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KESTER
SOLDER

Self~Fluxing

for Radio Work

For heavier Radio and general

soldering, use Kester Acid-Core

Solder —(Underwriters’ Labora-
. lori8§inspected).

For delicate Radio work use Kes.
ter Rosin-Core Solder.

For household and general mend-
ing, use Kester Metal Mender.

Kester Solder is genuine solder
that supplics the necessary flux
from tiny pockets within itself as
it is consumed. Radio, Electrical,
Hardware and Auto Supply deal-
ers can supply you.

—

fram Coast te 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, I.

/o y vy ; |
CE( ES"'O PURE_Hard Rubbor —
ho  insulation has vet

een  found superior "o

hard rubber, and that

why CELESTO PAMELISS
of pure rubher stand pre.
eminent. Ask your deafer!

PANELS

TRIANGLE RUBBER & SUPPLY CO~68 South St.,Bostor, Mass.

' PATENTS

Trade-Marks, Copyrights and Patent Litigation

Write for adelce and instructions how to proeeed, costs,
ete. Hand Boolt with 1llustrations of 190 Mechanical
Movements sent free on request.

ALBERT E. DIETERICH

Patent Lawyer and Solicitor

Suceessor to Fred G. Dfeterich & Co.
6%0A Ouwray Bldg., Washingten, D. C.

C; may have a capacity of ,001 mfid.
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 ciy-
cuit, act as a partial short-circuit for the
audio-frequency currents supplied by T,
A very small condenser in place of C;
would hdave 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 mifd.
condenser and the .002 mid. condenser,
but there is really not very much differ-
cnce. In any case, a condenser of larger
capacity than 002 mfd. should not be
employed. 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 Dbe counected 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” end and a “low-potential” end,

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
conunected 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
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 1o
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 potentiaf end of
the coil in that case being the one nearest
the plate).
nect one side of the detector directly to
the high-potential end of the inductance,

(To be continned})

New Zealand to
Argentina

(Continued from page 311)

R L L P

Tube—One 50-watt Power Type.

Grid Lealc—S5,000 ohms.

Generator—1,000-volt 300 watts.

Motor—¥2 h.p.

Condensers—Grid coil .001 mifd.

H., T.—3 mid. ex-War Dept. (British).

Both inductances are spiral wound on
ebonite formers, the aerial inductance con-
sisting of 14 turns spaced Y4 inch apart, of
No. 12 copper wire. The grid coil, made
of No. 14 copper wire, has 17 turns and
is tuned by a .001 mfd, variable condenser.
The coupling between these coils is variable
and both coils are wound ju the same di-
rection. The filament current is drawn
from two six-volt batteries and the lkey is
placed in the high voltage lead to the nega-
tive of the filament.

low-potential |

It js most important to con- |
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To the Man with an Idea

T offer a comprehensive, experi-
enced, efficient service for his
prompt, legal protection and the
deve]opment of his proposition,
Send sketch, or model and descrip-
lion, for advice as to cost, search
ﬂlrough prior United States pat-
ents, ete. ~ Preliminary advice

gladly furmshcd without charge.

My experience and familiarity
with various arts frequently en-
able me to aceurately advise
clients as to probable patentability
belore they go to any expense.
Booklet of waluable information
and form for properly disclos-
ing your idea free om request.
Write today.

RICHARD B. OWEN
' PATENT LAWYER

2 Owen Building, Washington, D, G,

2276A Woolworth Bldg., N, Y, City

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D, C.

Cable address: Telephone:
RADIOPAT Main 4806

I If you have an inveniion and desirs to secure a
ﬂELcnt, send for our I'ree Guide Book,

YOUR PATENT. Tells our Tenma, ,\[eihods
ete. Send model or sketch and deseription for our opinion
of its patentable nature.

RANDOLPH & CO.

Dept. 459 Washington, D. C.

ATENTS T o e

Guide Books and “REC-
ORD OF INVENTION”
before disclosing
or sketch

inventions.  Send model
and description of your inven-
tion for Examination and Instructions. - Electrical
cases a specialty. nghest references,
terins, prompt attention.

919 NINTH ST, WASHINGTON, D. C.

C. L. PARKER

PATE NTS Formerly Member
PATENT - LAWYER

MoGill Bidg., Wash., D. C.

Patents, Trade Marks, Copyrights, Patent Litipation

BATENTS
DON'T LOSE YOUR RIGHTS
Before disclosing your invention fe

reasonable
No charge for the above information.
Examining Corps,
Handbook for Inventors, “*Protecting, Exploiting |
anyone send for blank form “EVI-

VICTOR J. EVANS & CO.
U. 8, Patent Office.
and Selling Inventlullls," &Cnt upoen request.
DENCE OF CONCEPTION” to be

signed and witnessed. Form and in-
formation concerning patents free.
LANCASTER & ALLWINE
270 Quray Bldg., Washington, D. C.
Originaters of the form ‘“Evidence
of Conceptian®’

As one of the oldest pabs

frms in America wa

A nge inventors st lowest
consistent charge, a

service noted for resuits, evidenced by many well kbown
Patents of extraordinary value. Book, Patent-Sense, free.
Lacey&Lacey, 3, FSt.,Wash., 'D,C. Estab. 1869,
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The DAY-Fan OEM receiving set is
here. lt 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
“Tunein” on the station he wants with

%e 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.

(Jhie Dayton Fan and Motor Company
Manufacturers of High Grade Electrical Equipment
for over 35 Years
DAYTON - GHIO

THE DAYTON FAN & MOTQR COQ,

DAYTON, OHIO.

concerning your OEM receiving set.

Without obligating me in any way, please send me complete information

401
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SuperHeterodvne

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.

TuererorRE WE OFFER

'NEW MODEL C-7

First Harmonic

IMPROVED REGENERATIVE SUPER
HETERODYNE NOW READY

Complete set of Modct 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-
INES arrsacmsasosnsnessmmmaddesaon 108.15

VErRY DEsirRaBLE ExTrRA FEATURES
For Boru MobeL Supers
Drilling and engraving panel, Model C-7 $ 7.50
Drilling and engraving panel, Model “C” 10.40
Ceared Vernier for Condenser, Model “C” 2.75

Weston Voltmeter for both Models. . ... 1,50
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
Arawings ..o.vetin i i 2

Model J 2-stage tuned regenerative R.T.
Amplifier including panel, cabinet and
drawings «ooviieinviinernan e 67.00

InpvipuaL Parts WiLL Be FurNisaEed
SEPARATE For ABovE MODELS 1F 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 Meodel C-7 Sets wired to
standard by experts
Information Gladly Furnished Upon Request

NORDEN, HAUCK & CO.
Engineers and Purchasing Agents
25 SouTH AstMEAD PrLace
PriapeLpHIA, Pa.

If there’s a Better Set Made
—we haven't heard it/

Globe Duo-Dyne No. 900 is a distinctive 5-tube
set-—a dounle-powered, long distance recetver
with unusual veolume 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.

GLOBE

RADIO

Insure your copy reaching you each month. 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 ecarth. Using this type of modu-
lation, speech is loudest when radiating 2.5
amperes on 160 meters and I have worked

over 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 augle of 45 degrees to about 21
feet. The spreader at the top is 10 feet 3
inches long and one at the lower end is
5 feet. Lead-in msulator was wade with
six large bobbin insulators on J4-inch brass
rod, with bitumen between each to make
it waterproof. Leads to both aerial and
counterpoise are made with 4-inch copper
band.

The aerial insulators are 34 inch thick,
plate glass strips 14 x 134 iaches and as
holes could not be hored in these, hollows
were chipped in sides and bridles attached.

The counterpoise is 7 feet from the
ground and consists 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 thiree-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
very weale signals, or distant
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 29 amperes. Just recently we cou-
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
GMT nearly every night in the week, it
will not be long before we can have a
round-the-world relayl T'll do my part at
this end, so now it’s up to you!

Ivan H. O'Mriara.

broacdcast sta-

Book Review

THE EVENING WORLD RADIO DIC-
TIONARY. By James S. Caulfield,
E.E. 3% 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 preseats 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 c¢omplete.

PITMAN'S RADIO YEAR BOOK
(1924). Compiled by 24 well known
English radic and electrical authorities.
156 pages, paper cover, fully illustrated.
Published by Sir Isaac Pitman & Sous,
Ltd., Parker St., Kingsway, London W.
C. 2. Price I Shl”]l‘lﬂ' 6 pence.

Pitman’s Radio Year Book covers an exclusive
portion of the radio field and is wvaluable if for
this reason only, as there are but few hooks or
pamphlets published nowadays which contain in-
formation aside from the explanation and con-
struction of radio tmnsmntmcr and receiving sets.
Do not for the moment nnagine that this book is
devoid of such material. On the contrary, there
arc some excellent chapters in the **Technical
Section” on wvacuum tubes, crystal detectors,
aerials and their design, Condensers, amateur
transmlttmg sets, etc, Tt is the “Ceneral” and
“Commercial™ sections that contain material usually
unavailable to the experimenter. This new edition
includes a complete list of the calls of commercial,
broadeast and amateur experimental radio stations

only used for .
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MUSIC WHILE
voU DINE

Here are three popular Radio
music selections for the lovers
of good music. Each was a prize
winner in “Rapio NEws” Broad-

cast 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, lmgermg 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. CIT¥

1'TDADIO TUBE
EXCHANGE

We Repair AH Standard Makes of Tubes
Including

W.D.-11 or 12
u.v. 199 orC -299

C-11 g $ 50
GVaA” or C301-4

b.V.-1 or D.V..2

U.V,-200 or 201

C.-300 or 301

U. V. 202 Repaired, $3.50

All tubes guaranteed to do the waork.
RADIO TUBE EXCHANGE

200 BROADWAY NEW YORK CITY, N. Y.

All Mail Orders Given Prompt Attention

Orders Sent Parcel Post C.

Build Styleinto Your Radto

With a
JUNIOR
BENCH SAW

Make vour Radio &
heautiful piece of %
livingroom furniture
by huilding a hand-
some cabinet. Make

Basy to do the whole job
Does your ripping, mitering,
tenoning, sanding, erinding and many other

money bhuilding for ollers,
with a Junior Bench Saw,
rabbeting,
opergtions with ease and accuracy. Special blades cut
bakelite, Saws 1}4” siock, driven by 1/3 h.p. motor,
attached te any light socket.
Sold On Absolute Money Back Guarantee
Write for descriptive folder

W. & ). BOICE, 1730 NorwoodAve., Depl. 809,Toredo, 0.

GUARANTEED
RADIO PRODUCTS

Coto-Coil Co.
Providence, R, 1.

ofo

“Built First to Last"
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in Great Britam, a list of wireless societies, con-
densed biographies of eminent persons in the radio
neld, information on how to obtain a license and
smuch otlier material.

The symposiuin of suggestions received fiom
well known wireless experts on the subject of radio
inventions is a feature which we veature to think
may be vead with interest, and possibly with
profit, by the amateur, the expert and the man-
ulacturer.

THE HOME CONSTRUCTOR’S WIRE-

LESS GUIDE. By W. James. 5 x 74~

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.

In this book we have a condensed but eomplete
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
{ormulae 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 rtader’s imagination.

The next two chapters are occupied hy text on
the two and three clement vaeuum tube and its
application to vadio as detector and 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 deseribes a number of excellent
forms of sensitive single tube receiving circuits
that are today popular 1n both England and Amer-
jca. The final chapter covers dry cells and storage
batteries and when and liow they are used for
the different kinds of vacuum tubes.

This is indeed a good hool ior the amateur
experimenter and we do not hesitate to recom-
mend it to our readers.

WIRELESS TELEPHONE—What It Is
and How It Works. By Philip R. Cour-
sey, B.Sc. 5 x 714 tnches, stiff cloth
cover, 113 pages, fully illustrated. Pub-
lished by The Wireless Press, Ltd., 12-13
Henrtetta St., Lowdon, W.C. 2. Price, 2

shillings, 6 pence.

Onme is assured of authoritative information when
it is from the pen of Philip R. Coursey. His work
in the radio feld is well known throughout Kng-
land and America. This book sets out in a simple
tmanner not only the essentials of the radio tele-
pbone, but how it operates, and how jts parts are
built up. Each instrument that goes to make up
a radio telephone transmitting and veceiving set
is explained in detail. To give a clearer idea of
the appearance and arrangeients of the apparatus
than can Le conveyed by ordinary circuit dia-
grams, many sketches and photographic illustra-
tions are given.

It is an excellent book for those who are gen-
uinely interested in “what makes thc wheels go
round.”

RADIO AND HIGH FREQUENCY
CURRENTS. By Edgar T. Larner. 5
x 7% inches, stiff cloth cover, 54 pages,
fully illustrated. Published by Crashy
Lockwood & Son, Stationers’ Hall Court,
Ludgate Hill, London, E.C. 4. Agents:
D. Van Nostrand Compqny, 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 _stu(ly of this subject that one may cxpect to

gain even a conception of the more advanced

work in the radio field. Mr. Larner has devated
the entire hook to high {reaquency currents as they
are applied to radio, and has formed the whole
into a most interesting and comprehensive study.

We recommend this hook to our inore advanced

readers.

DUNLAP’'S RADIO MANUAL, By Orrin
E. Dunlap, Jr.. BS. 5 x 714 inches, stiff
cloth cover, 267 pages, fully illustrated.
Published by the Houghton, Mifflin Com-
pany, 2 Park St., Boston, Mass. Price
$2.50.

In introducing this baok 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 \Vhtph carry entertainment to them,

“You will ind radio exnlained here as I wished
for someone to tell mc ahout wireless in 1916, in
non-technical terms, Radio in this book is stripped
of technicalities and the story is told so that every-
body can understand and enjoy it.”

This was r. Dunlap’s ambition, his dreami: to
turn out a story of radio that would teach the
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Without your paylng a cent
in advance we will send for
your inspection a copy of Ken-
neth Harkness’ famous book,
“Radio TFrequeney Amplifica-
tion”—the book which “con-
tains morc real information
on one page than a voluine of
ordinary texthooks—the book §
which has brought a clearer
understanding of the theory
and practice of radio to its §
thousands of readers. y

When the postman brings
your copy pay him $1.25 plus
postage. Read the book from
beginning to end. See for
yourself 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 Jeast double its price, send
it back and we will refund
every cent of your money.

As Interesting'
as a Novel”

Thly is more than a testhook—ma

caurse of instruction, In his easy, lult:ied‘ ﬂ:amer?
taining style, requlring no effgrt on your part to
fellow his ressoning, Kenneth Harlkness leads you
step by sfen from the elementary laws to the
mivantgﬂ prmmpleg of radio science. Onoe reader
says, ‘“The bock i8 comprehensive, concise. accu-
Tale. sclentifie. interesting as 2 novel. . . ., L
wouldn’t be without it for ten times its Drice.”

¥ MakesAdvanced RadioEasy  Tells how to build Sets

This book explains to you in easy-to-grasp
b language the theory of radio reception fromn I‘llustrate(_! by 186 drawipgs, diagrams and pho-
A to Z, Tt tells you everything you want to togranhs, this hook explains in detail how to build
| know about radio—answers all your questions. five different types of radio frequency amplifying
Kenneth Harkness wrote this book in your reeeivers.  Tho second edition, just off the press,
language, the Ianguage you use every day— glives new and complete information on the DOpU=

the Tanguage vou understand.  His book fills lar "Haaj!mess Reflex’” whieh operates a loud-
: speaker with one tube. In a greatly enlaryed aud

an open gap in radio literature. He explains : y

| 1 ) E profusely illustraied chapter Mr. Harknes

§ advanczd radio—hitherto understood by mathe. you how to build hig r:lew. ignnm:(:zli‘n?;efh:ﬁg
maticians only—yet he explains it in simple, tivo-tube veceivers, using this “‘lmockout,”” record-
casily-understood English, - brealking elreuit,

illin and mail the Coupon-Today/
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“ULTRA™

THE

ULTRADYNE

The Uliradyne is the *‘Ultra,’* the finest
in High Powered, 8-Tube Radio Receivers.
It is designed by Rcobert E. Lacault, of
the Staff of "Radio News,’* usinz the
famous system of Mocdulation. It is ove of
the most consistent Tecelvers in wetting
signals from coast 10 coast.  XYou can
build sour own- ULTRADYNE at home,
using 1the CONSRAD Pattern No. 10
This pattern contains a slmple i-page
pawiphlet of instruction thalt anyone can
3 foliow, and an extra large blueprint, 307

X 187, showing “the complete wiring dia-
gram and panel Jayout. The entive patlern

is enclnsed in a handsome 9 x 12 inches
twe color folder,

repaid
Pattern
No. 10

From your Dealer
or Direct from

Consrad Company Inc.
233 Fulton Street
New York City

Radio Reception

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. 1t is not
the kind of boole 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
Press, Ltd., 12-13 Hearietta St., London, |
w.C. 2. Pr)ce 1 shilling, 6 pence. '

tive radio amateur in the way of building his own
vacuum tube receiving set. The description of
various types of recelvmg sets is centered around |
the use of “units’” or component parts which, !
when two or more are hooked together, forin a
complete receiver. Several different arrangements
of receiving units are described in detail. since
the use of this method of building radic sets
enables a number of different receiving combina-
tions to be obtained.

The various pieces of apparatus employed to
make up a cownplete recewmg set are fully ex-
plained so that the prospective builder, on the
completion of his set, after followmg the directions
given, will know somethmg of the fuuctioning of
each instrument in the circuit. Comprehenswe
worl\m%r drawings accompany the text and go to
make the construction of any of the receiving sets
a simple matter.

The object of this book is to guide the prospec-)

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 bool-\ is typlc'll]\’ German, but in the agree-
able sense of the word. It is devoted prmcmally
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 amusmg
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. We have ome un-
happy man listening to the quotations from a fall-
ing stock inarket and a man stranded on the moun-
tains hearing by radio that help is approaehing.
Reading the e]e\'en Statatory requirements, which
have to he 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-dewn 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 radic catalog 15-A is ‘
just off the press. Seand for
your copy.
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A Pleasant Surprise Awaitas the User of
the A. C, H. SHARP TUNER DIALS

S
W}\_y the ACH.is different

3 in. DPIAL 156-10-1
4in. DIAL —215-1‘0-1

Will improve any receiving set, making
ifficuit tuning easy
Money Back Guarantee
Price 3" size, ., .. $2.50 Price 4” size..... $5.00
Tegulay fitting 5/16 shalt % and 3/16, §¢ each extra
Extra Advantage of the ACH

1. Can be attached or removed frora any instrument.

3. Ttough tuning same asg any dial.

3. DMorement so fine that the eye cannot detect but
the ear can

4. Augmmatlmlly locks fnstrument so no jar can dis-
turb it.

5. Dial grounded reducing the body capacity to a
minlmum.

6. Special dial 2 gradvations where ordinarily one.
MAIL ORDERS SENT PREPAID IN U. 8. A.

A. C. HAYDEN RADIO & RESEARCH CO.
BROCKTON, MASS., U. 5. A,

PgWER
Electric LightSocket

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. A, ETC,
e will either repair your tube or give vou a §

. Lrand new tube at the same price. Price with-
out old tube, $2.75. All tubes shipped same
day ovder veceived.

SATISFACTION GUARANTEED
Y REFUNDED
RAD!O TUBE HOSPITAL
206 BHDADWAY Department N NEW YORK
Cor. Fulten St., Room 418 !

S. & H. ““B” BATTERIES T

are made of the finest material to give extra service
and improve reception.
Are not two days old when they’re sent teo you.

Satisfaction Guaranteed or Mone Hefunded
5. & H B” BATTE
Med |urn Small
Z’g'/z V. Variahle si 80 sr Sl,UU

V. Variable,. 3.60
- WE PAY POST AG
S. & H BATTERY SUPPLY CO.
41 Nevins St-, Dept. (N) Brooklyn, N.Y.




Radio Newvs for September, 1924
An [nexpensive Efficient
Reflex Receiver

(Countinued from page 331)
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The tube 1s 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” Dbattery
would remedy this, however.

The 1deal application of this hook-up
would be to use three honeycomb coils in a
standard mounfing, 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
refex 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,
valume, quality of tone, simplicity, selectiv-
ity, I'll change.

"The Use of tron In

Transformers
(Continued fromn page 325)

AT o

ORI

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 aiv
core.

At a frequency of 1,000.000 cvcles a sec-
ond, the slightest loss per cvcle is multi-
plied to such an extent that it cannot e
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 vproperly 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 oulv be waste of
energy, but there would be distortion. The
resistance of the wire would be practically
jncreased 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 had 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 cexceutive s ab
some time called upon 1o
make decisions which in-
volve applied Chemistiy.
It he does not know
Chemistry, he must rely
enlively upon his faclory
chemists or high priced
eonsultants. A knowledge
of Chemisiry, easily gain-
ed through owr Course,
wnuld strengthen your po-
sition  greatly and save
you thousands of dellars,

THE
BUSINESS MAN
Detter buying and big-

per sales are lhe rewnrds

of the wman who wder-
stands Chemistry., Manu-
facturers, Duyers, sales-

inen, advertising men, cost
accountants and clerks can
all Denefll by leurnlng
Chemistry. Our  course
lesiehes you in the shori-
est and  most  practical
way.

Lvery professional man
needs a working knowl-
edge of Chemistry wheth-
er he is praetising law,
medicine, englneering, den-
sy, or any other call-
ing. Too often he finds
this all jimpartant seienee
was negleeted in his cav-
Mer training.  Our eourse
removes th e lhandicap.
Most important, it gives
you information in a form
that ean be readily used.

THE
PROFESSIONAL MAN

THE
DAILY WORKER

Workers in any indus-
try ean rnise their own
wages by learning Chem-
fstry, for every industry
is Dbased on  Chemisatry.
Write and tell us what
your work is and we will
show you how Chemislry
can fatten your pay enve-
lape.
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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 successiul today is to know Chemistry! Every

I 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
ire increased by a knowledge of Chemistry. In many lines
such knowledge is absolutely essential. In others it is a
guarantee of promotion and jnore money.

It is no longer necessary to enter college in order to learn
this fascinating science, Owur Home Study Course trains you
just as theroughly, and with the same assurance of success,
as those who took the longer way. And our methods are so
sumple that we can teach you no matter how little previous
education you may have had. Many of our graduates now
hold responsible positions or bave materially mcreased their
mmcomes 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, il you want to know what our home study
course offers, sign and mail the coupon today [or FREE
BOOK ““Opportunities for Chemists.”

DR.T. O'CONOR SLOANE Will Teack You Prac-
tical Chemistry In Your Own Home

The Chemical Institute of New York, of which Dr. T.
O’'Caonor Stoane is LEducational Director, was founded to fll
the peed 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 vou all the individual help you require, He will
personally go over your papers, correct them, point out your
favnlts and teach you jn a practical and interesting way. No
special education needed except the ability to read and write
LEnglish. One student has characterized our Jessons as “The
course that takes the mystery out of Chemistry.”

Easy Monthly Payments

You do not have to have cven 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 Lquipment—there
are no extras to buy. Qur plan of easy monthly payinents
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
chemieal equipment, including forty-nine pieces of laboratory
apparatus and supplies, and forty different ehemicals 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. Whrite 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, Inec.

HOME EXTENSION DIVISION 9
66-R W. Broadway, New York City

ign and Mail this Coupon for FREE BOOK

CHEMICAL INSTITUTE OF NEW YORK, Inc.

Home Extension Division 9

66-R—West Broadway, New York City.

FPlease send me at once without any obligation on my part,
your Free Book “Qpportunities for Chemnsts,”” and full par-
ticulars about the Lahoratory Equipment furnished to every
student. Also please tell me about your plan of payment and
vour special 30 day offer.

NAME
ADDRESS

STATE
R.N.8-24

4035

r



Not
Just Another Radio Tube, but

THE ULTIMATE

ABSOLUTELY GUARANTEED

with ordinary tubes.

Immediate delivery at all times.
EXCLUSIVE TERRITORY
TO DISTRIBUTORS
Write for proposition
RADIO ELECTRO
LABORATORIES

Q. or Check.

Where not Represented will
ship prepaid upon receipt of
M.

152 W, 42d St., New York

NOVOTRON

RADIO TUBES Price $5

All we ask of any radio owner is that
they try NOVOTRONS in comparison

A COMPLETE LINE OF
HIGHEST EFFICIENCY

backed by National Consumer advertising

London
Hawaii -Porto Rico

dian amateur (T. A. Crowe, Calgary), operating on three
ﬁigg-l;%r:ﬁ;:s, heard the concert broadcasted by 2 L.0., London,
England, and picked up Hawail and Porto Rico the same even=
ing, (Calgary Herald, April Ist). Are you getting results like
this? You can with

Myers Tubes

Practically Unbreakable

ey banish the noise that spoils reception and give wonderful
ggzll\u{):e and <‘arity to long-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 batterles. {4 volts)

Demand Myers Tubes at your dealers or send price and be Sup-
plied postpaid. See words ‘Made
in Canada’ on each tube, Others

not guaranreed.

Complete with clips

ready to mount. No

extra _equipment ke-
guired.

E.B_.Nyers o.ltd.
Radio V Vacuurn & Tubes
240 CRAIG STREET, W.
MONTREAL, CANADA

Install this steel aerial mast for
greater range and better results.
NEAT SUBSTANTIAL CONSTRUCTION.
PREPAID [F REMITTANCE 15 SENT

WITH ORDER~QTHERWISE C.
S.W.HULL&CO. 2048 EAST

CLEVELAND, OH1O

PRICE, $10.

Enclosed Fixed ;’Eﬁ’l‘?ﬂ‘:‘ ‘f;
Adjustable Detec-
tor Kills vour Re-

Q. D,
18th STREET S e
flex Troubles

A3y

1w $1.50

Price

Manufactured by

Dept. E. 1

L

SPECiaLLY A0APTED
FOR REFLEX WORK

The “LINCOLN"

TR

A Mg EOVIE
nRID duN

Cawnte
L ruansa)s
EA atpouas

ALpovABLL

The LINCOLN MFG. CO.

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 Ioud 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
ander the influence of fluctuating currents,

‘A Remarﬁggie New Loud

Speaker
(Continwed from page 296)

ST AL Ly L (e

the audio frequency currents being led to
1 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 inm a magnetic feld 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
throngh 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 anyv other
like instrument known. It reproduces faith-

[ fully oscillations up to 10,000 per second

without distortion. A duet of wviolin 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 electromagnet. 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
upon 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

Loopr Transmission

Experiments
(Contimied from page 313)

about 100 miles distant. Yet on the same
night T 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 Olklahoma, 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 necessarv in regard
to the counterpoise. It was tuned in on
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the OT in the wsual 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 fxed
mica condenser this time, I used porcelain
msulators to tie the loop return to the top
of the cistern, This gave a verv low capac-
ity, low loss, condenser at C and my results
were better with this loop anyhow, with all
whom 1 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 from Denver, asked
if I had increased power. Work with Dal-
las, Ft. Worth and other nearhy cities up
to 400 miles was particularly constant and
gratifving. It was difficult to raise many

stations because of the directional effects
72 4 4
Z
1

N Fg3 S

A O B shows the loop. Marked directional ef-

fects were had between arrows 3 and 4

which were so marked. If only I bad been
in Central U. S, I 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 Gull of Mex-
ico represented the other end of the work-
able directions and, as you know, it is no-
toriously free from Ham stations. So my
activities were decidedly curtailed.

FINAL EXPERIMENT

The final experiment was the loop 4a
with the addition of an insulator at I, sepa-
rating the two portions of it by the equiva-
Jent 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 mnortheast bheing 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 1 received good
reports, none of them were much more than
900 or 1,000 miles away, whereas the ordi-
nary antenna arraugement generally could
he depended on for 1,500 or mwore miles
almost any night. Too much territory was
left on the outside of the two arrows 3 aud
4 to satisfy me.

Perhaps you see the reasous for my con-
clusions, now.

On receiving, the loop scemed to be no
different than the conventional aerial, aside
{rom having a different fundamental wave,
and associated tuning properties. No notice-
able directional effects were rcalized, al-
though T was on the alert for such a mani-
festation. I had assumed that the directional
effect would be more marked an the receiv-
ing than on the transmitting end, but such
was not the case. Fading or other qucer
periormance of the received signals was no
different than normal to the best of my ob-
servance. It has additional thedretical ad-
vantages of lowered resistance and slightly
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Shamrnock
g?‘?e?t?}l’::r?:er T Audio Transformex
g
—
Shom:L)ck
«) Rheoktat
Shamoroch .
Auadio
Transformer

Shamrock-Harkness
Kit includes:

1 Shamrock-Harkness
Flexoformer T-1

1 Shamrock-Harkness

Flexoformer T-2

Shamrock Rheostat

Shamrock Double Tube

Socket

1 Shamrock Crystal De-
tector

Shamrock Single GCir-

cuit Filament Control

Shamrock Audio Fre-

quency Transformers

Shamrock Binding

Posts

Shamrock Dials

1 7 x 12-in. Complete
Drilled Panel

1 5 x 6 in. Complete
Drilled Rear Panel

Screws for mounting ail

Parts: bus bar wire for

wiring. Complete instruc-

tions enabling you to

comptlete the set in a half.

i3

The set for the masses,
as well as the classes.

o

—

(&)

-

[N

Deater’s Name

I enclose 10 cents {U. §. Stamps or coin) for copy of “Shamrock

: SHAMROCK MANUFACTURING CO.,
g Dept 63, Market S5t., Newark, N. J.

]

: Radic Builder’s Guide Book,” containing log record.
X grams and complete instructions

g ranging from $15 to $50.

: Name ..o iierns i

: Address ... i

L]

]

[~
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Licensed Manufacturers

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.

Also dia-
for building 10 sets at prices

HRLAXARARANLLDBLLEY
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Improve Your Set
With An AmerTran

Made in Two Types:

AmerTran AF-6 (Turn ratio
5) for use in the first stage.

AmerTran AF-7 (Turn ratio
31%) the companion trans-
former for use in further
stages of amplification
where AT-6 is used in the
first stage.

Price, either type, $7
at your dealer’s.

Send for bookietr containing much
helpful transformer information.

American Transformer Company, 177 Emmet Si., Newark, N. J.

Designers and builders of radio transformers for over 23 years.
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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 efhicient
tuning. :

Ask your dezler to show you a complete line
of Kellogg Radio Equipment,

KELLOGG SWITCHBOARD &

1066 W. Adams Street,

Two Condensers In One

Use—Is the Test

SUPPLY COMPANY

Chicago, Il

) OUR
U4 LIBERAL DISCOUNTS

Will Save You

RADIO

o MONEY

== il

IT 1S A PORTABLE

No aerial, ground
or loop required
for Local Stations.

You can take it
with you when
visiting, Use it in
your Hotel room
—On  your vaca-
tion — Anywhere,
Anytime.

LONG RANGE

—coast to coast—

t._.._n-_-;:v.a. : Standard Quality Parts, Ilccelmion Loud and Clear. Wide range on loud
TR . speaker. - '
————4" Send for this Free Catalog. ‘;Si:ére Tupe “SUPERFLEX" in Leatherette Cage,
. ery Neal.
All Orders Shipped the Same Day. ‘Qraer NOW—Will be sent C. O. D, parcel post
STERN RADIO MFG. CO anywhers on receipl of $1.00 with order, 1o cover
WE N postage.
Manifacturers and Distrib .t PRICE...............0, $65.00 COMPLETE
wrracinvers and hsirioulors Ready to operate. Dealers write

138 W. Lake Street, Chicago, llinois BENSON ENGINEERING COMPANY
2125 N. Halsted Street, Chicago. lilinois

%, STANDARD of EXCELLENCE |

for Audio Amplification
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greater area than the conventional detector.

A word of caution is both necessary and
really useful if you should contemplate ex-
periments in this line Make certain that
every portion of such a loop is as rigid and
unvarying as you can reasonably construct
it.  There is no doubt that the loop has a
concentrated inductance value noticeably
greater than that of the open antenna and,
in my case, had also a greater capacity to
ground because of the increased area. As
a result, unless unvarying, the winds can
shake the loop appreciably, varying the
wave-length in a cheerfully flutelike, war-
bling way that is distracting to the fellow
at the receiving end. This wave change

, effect js not at all apparent in receiving,
' because the ear s unable to detect small

variations such as would be produced on a
received signal by the receiving aerial vary-
ing and also because the secondary of the
set generafly determines the received wave
predominantly,

An [deal Amateur

Transmitter
(Contimued from pege 312)

LTI e L
O I C L G L

protective shield to the delicate instruments.

A motor-generator supplving 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-
ful, conscientious design and workmanship
are well worth while. The normal antenna
radiation on 183 meters, using C.W., is 2.4
amperes, and with modulated methods, 1.8
amperes. The conservative night range is
about 500 miles with CW. 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.

The Cookoodyne
(Continued from page 305)

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, having an underground passage,
allows the ball to run into bowling alley 13.
Next, turn dials 2 and 3 which work exactly
in the same way. If you tune properly, the
cookoos will pop out of the doors and drop
balls into the respective receptacles. These
balls all run down an incline 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
score-board. A waord about the semaphores:
These are desperately important. They work
entirely automatically and have been pro-
vided by me so that should anyone when
tuning in, do so with lightning rapidity,
the three cookoos would drop the balls al-
most simultaneously. That would mean
the three balls rolling down at practically
the same time would collide with each other
and cause fatalities among themselves. The
semaphores prevent such a condition and let
only one ball roll along the track at one

! time. . The instant the track is cleared the
next ball can roll down. This insures an

accurate score.

To the left we see the hour glass (1).
I should have stated before that the second
you start tuning, the sand must all be in
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Federal’s Finest, The W
Users enthusiastically proclaim the Federal

“Fifty-Nine” as “Federal’s Finest”. The “Fifty-
Nine” represents the accomplishment of an ideal
after over a quarter century’s patient striving.

New York

Philadelphia Chicago

Pittsburgh San Francisco
Bridgeburg, Canada

Boston

FEDERAL TELEPHONE AND TELEGRAPH
COMPANY

Buffalo, New York

cogral

" Standard R A DI Products

onderful “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.

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 1f the instructions,
which are included FREE with each outfit,
are foliowed carefully.

s-tube SUPER-

Mail Orders: Address,

C
JAL
4

1-taube COCKADAY
Our Special Price $11.95

3-tube COCKADAY
Qur Special Price $27.95

NEUTRODYNES

with Cenuine FREED-EISEMANN
or FADA Licensed Parts

3-tube Set $28.60
5-tube Set $46.75

ERLA $20.00

2-STAGE
AMPLIFIER $12

HONEYCOMB
RECEIVER

W

circuit is easy—but to
when there’s hundreds

real helping hand.

cuit you want to build.

whatever is demanded
lar circuit being built.

i-tube

1.
bargains made possibl
buying power.

2. Service—by our
radio experts.

3.

$17.95

plete satisfaction,

TORE

HETERODYNE  $92.50 209 5.STATE ST. 1-tube gg $; ; gg
2-tube ACME Headquarters for , 3-tube $29,
REFLEX 42.50 KNOCK SUPERDYNE
i DOWN S E T S

for 35,000 Radio Fans

HY so many? Well, for one reason, we
were the first to offer radio fans a real
knock-down set service.

from—that's where our service comes in, a

We employ a corps of experts to test out
and find the RIGHT parts for whatever cir-

PENSIVE parts, nor the CHEAPEST, but
the RIGHT part that will perform faithfully

And for another reason fans come back to
us again and again for more sets because

SALVAGE MEANS
Save: Service: Satisfaction:

Save—through the hundreds of radio

Satisfaction—from brand-new quatlity
apparatus GUARANTEED to give com-

Complete Parts for

EVERY CIRCUIT

If the circuit you want to build isn’t listed
here, write us about it. QOur experts will
send you a list of parts and an estimate
which we know will be Jower than anyone
else’s. Try us. We'll save you money,

Dept. R-6, Chicago

B’ REINARTZ SETS

RECEIVER $15.85
HAYNES DX $10.95
VARIABLE CONDENSERS

Choosing a good

pick the right parts $7.00..value,.43. Plate. Vernier ... .$3.95
and more to choose $6.50..value,. 23 _Plate. Vernier 3.45
$6.00..value,..11..Plate. Vernier 2.95

$1.75..value,....3..Plate.. Vernier 1.15
$4.30..value,.43. Plate. NOW _... 1.78

$3.70..value,..23. . Plate. NOW 1.45

Not the most BEX- $3.30_value, . 11..Plate NOW 1.35
32.25..value,...5 Plate NOW ...1.25

of it by the particu-

WESTERN ELECTRIC
VT-2 TUBES §7.45

AUTOMATIC ELECTRICS
$10 HEADSETS $3.65

Coils for COCKADAY
CIRCUIT $1.75

e by our enormous

score of qualified
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&
The Missng Link.
in Kadicr PRICE
p Send 50c. for

AOOSCILLATION NORADIATION NO INTERFERENCE

Cosmopolitan

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’

Sixty Pages of circuits, photographs and description,

Cosmopolitan Phusiformer Corp.
15-17 West 18th Street

A Five Tuhe Receiver em-
ploying Three Cosmopolitan
Phusiformers. A Real Long
Distance Receiver.

Phusiformers

$9.50

Masnel.

the Cositopolitasr Phusiformer

New York City [

“Just Lislen—The Omnigraph wiil do the leaching’

—in fact, the Dept. of Commerce uses the OMHIGRAPH to test

The Omnigraph Mfg. Co.,

LEARN THE CODE AT HOME

all applicants ag{plying for a Radio license.
OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and

Send for FREE Catalog describing three models,

#f you own a Radio Phone set and don’t know the code—you are rmissing most of the fun

with the

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse
Codes—right in your own home—
quickly, casily 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 cxperiment. For
more than 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. S.-Covt.

The
adio Schools.

DO 1T TODAY.

20, Hudson St., New York City

of

T RI-JACK

made in jacks.
prove any set.

Transformers

radio jacks.
less, super-compact, and of prac-
tically zero capacity, TRI-JACK is
the biggest improvement so far

T RI-COIL Radio Frequency
are wonderful
performers when it comes to dis-

is a revelation in
Dustproof, solder-

TRI-JACK will im-

TRI-STUIL

tance and volume in the one tube
reflex circuit. Write for the TRI-
COIL construction booklet FREE.,

BRCOKLYN METAL STAMPING Corp.
718 Atlantic Ave, Brooklun NY.

)
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the upper compartment. You have to turn
the glass around in its socket to fulfill (his
condition.  Immediately the sand starts
trickling into the lower compartment. You
can only tune in to one station while the
sand 1s running down. This, in other
words, is only a timing arrangement. The
instant the Jast grain of sand has dropped,
you must 1mmediately hunt for the next
station. This is in order to play the well
known game of radio golf. 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.  The hour glass helps us in this.
In order to keep loose-moraled plavers
from giving fctitious scores, each dial is
equipped with a speedometer. In the course
of the evening it is, therefore, easy to see
how many hundred times you have twisted
each dial. Turning the clial around once
gives an average distance of about one foot.
The lower part of the speedometer translates
this motion into miles. By the end of the
vear, 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 man. At the top you will see at No,
17 the weather indicator. When the little
lady comes out, the weather will be fair.
When the voung man comes out, there will
be rain. This information is important to
all radio listeners. I might say in passing
that the loud speaker (3) is just above
this little house and gives a very decorative
effect. ‘

I have noticed in the past that thousands
of people do not know what meters and
wave-lengths are, so I have provided the
outht with a tape-measure (9). This tape-
measure is there {o measure the wave-length
in meters. In the reverse side of the tape

. the equivalent is provided for in vards, thus

when the user measures the incoming meters
he will immediately know the equivalent in
vards and inches, which is of tremendous
help when stations are only a few meters
apart.

To the right we have several important
attachments. 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 cigarefte into
the arms of the undertaker (11). The
action is entirely automatic, the same as
death. You take the cigarette and light
it by means of the electric cigar lighter
(193. Right above this we have the cal-
endar 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 clockshas been
especially provided for the radio hound who:
plays all night long for great distance rec-:
ords. 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 ercatest American
institution because it will do away with alt
divorce and other home-breaking tendencies
that radio has introduced. The minute the
clock strikes 12, a little catch incorporaged
with the clock js 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 js store in tank (7). The victim im-
mediately starts sneezing his head off and
it will become impossible for him to operate
the outfit. He is automatically forced to
cease 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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RADIC LnsoRATORv

CHICAGO DAIL‘! HNEWS

Andrews Radlc Company - by 29,-302%
Chicngo

Gentlanen:

1 have eaid snough aboui the Doresnadyns before tnie io
indieats how I el toward it. But [ believa that the preachers of
dbetter sermone and tha designers of better mouee-traps ghould
the world's commandation brought to tholr doors mere personally than
through the wmedium of tha po-galled public printe.

You nave developsd & paculler Tradio sel in that it continues

L d to work after 1t nas beon pralped to ite face. The eclentiflc world
n poc J_ a lng until nom hms never heard of sach a thing.

* For years while loiling pway with geldering ircne and
othar delicate apparatus I used to Long for the dey when I oould find
- a circuit that would nork as well 1a the prosence of compeay &8 'Lt
wtuld after the conpany went home. 1 oonfess that I was met at all
medost im this hope. It wee frankly m wieh for the impossible, And

there you may reed the reagen for iy oRthuslscm.

I tried out ths Derssnadyne for the first time six woeke

Establishing o New Standard in Radio ago and have nad it eifting Blatic over gince. A I have writien

balore, the olroult combines pelectlvity, rango and quality 1n b degree
that #i1) not astonish the neophyte neerly on much aa 1% will ths old

N T . . . axperlmenter who long sge abendoned his hellef in Santh Claus and
i NEQUALLED clarity and heauty of tone. Remarkable distance and tre- redlo ado. But thai's not the remarkable part of 1t.,.it io ap
 mendous volume. Knifelike selectivity, Absolute freedom from oscilla- e o and the set degen's seen lng:::“:ge:::rd:;:!a:g‘:e;::r:aa
tion, These universally desired qualities are made possible by the inventions of only yourself or tha critical Yenes famtly from 8crosa tho hall...
ST = i MES.? I3 ’3 [ ou'll hardly believe it poszible...hence thie meesage.
. F. Andrews and E. A. Beane, covering the “DE-RES-NA-DYNE"” principle. Y 8
- . . " . . Well, eo puch for ihat. In trenolstlon of the feregeln
The DERESNADYNE circuit is the torted reproduction together with U aay coptunlete: seire
first tuned radio-frequeney circuit in greater volume, distance, selectivity Iitile arrect :»2: ;{‘73;; changes Ln ataobpherlc conditions have very
which the .undesired oscillations that and ease of opcration Ths 41fferential botween sighed and mtatic remaine pro-
H o H 1 J \s pouncad, aven with distant statione and voluminous static.
pro‘(l‘ulce \yln_sthn: a_nd distortion are The Andrews DERES\ADX NE has Varfations in baticsy dharge 4o not impats ice quality
entirely eli_mmated simply by properly enthused every radio authority who Changee 1n tubep have mads very little differencs Ln
proportioning and placing the funda- has tested -it. After exhaustive tests B ivartany, (0 Of tne fact thal tube charecteriotice
r?enta] elements. It has given to radio the Radio Laboratory of the Chicago bove 300 maLp it TIEtuSLLY tmpossible 1o mako the st Goctllate
S . . - B abave lebura-—an now who have Talthfully trle
tia% which is desired above all else- Dally_ News made the following com Youset the aialo: you”{un tha eileh Sou hear the
perfectly clear, quet, natural, undis- ment: cuptc, And T aongmuuue you...Put maybe I've aaid that before.
Siogately,

“To say that the DERESNADYNE is o better cireindt than the
neutrodyne would be scarcely a compliment., Bt to say that it is )

the best thing of its kind that has found its way te the Daily News

Laburutory would be giving 1t no nore than its dye.” b

] Write for Complete Informatiou.

° The accompanying letter [s an additional endorsement, and is typi-
Aﬂdl'e &" S Radlo COmpﬂny eal of many that have been received from men prominent in radio.
L327 South La Salle Street, Chicago, Il

— _ R i .
Distance, Volume and Selectivity a Certainty
with the Genuine Guaranteed
13 M 119 bR
SHEPCO" “"ALL WAVE" Jr.
Non-Radiating DX Coupler
N TRADE MARK—PATENTS GRANTED AND PENDING
Guaraureed Wave Combination Flat and Bank wound
150 to 1000 Mecters Gives all the selectivity of tuned 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.
1?{? z?i;lgocli\fcetirs declare it “the finest tuning unit in existence.” of elaborate honey comb
. n Bulid your set the “SHEPCO” way and we coil outfits. Guaran- cien .
At Radig Pf:;§f§$6 guarantee results, The “All Wave” Jr. Coup- teed not to radiate in | in i bor o |
on Reeeipt 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- | Sfemps te cover
o . . mailing cost.
miles distant clear and loud on one tube. Ex-  dicap.

OR HERE’S OURS READY BUILT

“SHEPCQO”
‘All Purpose”

Receiving Set

Trade-Mark—Patents Grantad and Pending

A wonderfully selective distance getter
with volume equal to one step of audio
frequency. Ideal for novice or expert.
Simple to operate. Exclusive terminal ar-
rangement permits rapid change of hook-
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” “All Wave” Jr. Coup- Shepco” Products are made

ler and other highest quality parts. You and backed with an Absolute  °
could not buy th% pa\.rt(;1 alon}o; Et the price ~ Money Back Guarantee by SHEPCO” Two Stage §

of e experdy stioncd, guarintced:  SHEPARD-POTTER Al Amvlifer in gomine g g5 3
o-operate set. your : s

dealers or sent prepaid on $ 2! COMPANY, II’IC. with “All Purposes” or any without acm;ssnrius
receipt of price. iouy aoessiTes Plattsburgh, N. Y. other set. ’




12 Cells
24 Volta,

ISPECIAL

INTRODUCTORY PRICE

For a limited time onlv, and to introduce this
new and superior Storage “B’’ Radic 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 Sets—and to count-
less millions of prospective buyers—this WORLD Stor-
age ~'B’’ Battery brings a new coneeption of battery
economy and performance, Here is a battery that
pays for itself in a few weeks—will last for years and
can be recharged at a negligible cost. And you save
$2.00 by sending the coupon now.

A SUPERIOR BATTERY
Equipped With Solid Rubber Case

The Solid Rubber One-Piece Container is an Exelusive
Feature with the WORLD Storage ‘‘B’! Battery. An
insurance against breakage, acid and leakage. Has
heavy daty 21-8in. x 1in, x 1-4 in. plates and plenty
of acid circulation. Extra heavy glass jars allow ready
observation of eharge and prevent leakage and seep-
age of current. It holdsits charge, whileidle, at con-
stant voltage.

You will find this battery a boon to long distance re-
ception. 1t does away witha great many noises so often
blamed on *“static.” Clip aad mail the coupon today.

SEND NO MONEY

Just 6l out the ecoupon below and we will ship day
order is received. EXTRA OFFER: 4 batteries in
scries (96 volts), $15.00. Pay Expressman after exam-
ining batteries. 5 per cent discount for cash in full
with order. Send tbe conpon NOW and save $2.00.

WORLD BATTERY COMPANY

Makers of the famous World Radio
“A” Storage Battery
1219 8, Wabash Ave., Dept. 75, Chicago, Ill.

This Coupon Is Worth $2.00
Clip and Mail It NOW!

WORLD BATTERY CO.

Dept. 75,1219 So, Wabash Ave.. Chicago, IlI.
Gentlemen: Please ship the followlny . Ex%reas C. 0. D., Sub-
ject to Examlnation: ....,.. orld Storage ‘B’ Batteries. Price,
$1.00 each, or $)5.00 for @ complete eet of four batteries
{96 volts) in 24-volt nnits. °

FREE!

Radio “Applause Cards’’*

— — Station W-E-A-F signing ¢, If ycu
have enjoyed the ariists’ program, won’t you
write 1n and tell them?””

Ry all means! Qujckly and easily with ““Ap-
plause Cards™* They're handsomely printed
malling cards, All ready foc you to fill in with
your comments, sign, and drop in the mail box.
Keep a pack of them near your receiving set.
You can uge “‘Applause Cards’’* liberally be-
cause they are FREIK AT YOUR RADIO
DLEALER’S, .
("'Applause Cards”™* were originated by this
Company, muakers of the popular Dictezrand
Loud Speaker and (he Aristoerat Dictograph
Headset. The only ‘‘Applause Cards”’s are
Dictograph Copyrizhted ~'Applause Cards’™*.)
A biz FREE package of them awaits you at
your dealer’s, Or if he has not vet siocked,
we will send you a large package of “‘Ap-
plauso Cards’ prepaid direct to you, provid=-
ing you will furnish us with your dealer's
name, Dept D-9.

DICTOGRAPH
PRODUCTS CORPORATION

220 West 42nd Street, New York City
*Conyrighted

One Charger o
for All Batteries

Charges 2-volt peanut tubé
batteries, 6-volt A Ba_tterles,
6- and 12-volt automobile bat-
teries, and 1 to 4 B Batteriess
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 harmmer
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 |
This arrangement is made to .

a loud clang.
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.
on hushands that the Cookcodyne jis never
safe. Tt is always a warning to him that
his irate better-half might at any time rush
in and wield the ax on the Coolcoodyne if the
owner tends to neglect his former playvmate
and deserts her in favor of the Cookoodyne.

It is a new nickel plated-

Tt constantly serves notice

I might state here in passing that it is

impossible for the ingenious hushand to re-
move the ax. Tt 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. T 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. T 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. 1 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.
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Original,
Authentic
Five Tube
Cockaday

Once a Cockaday fan, always a
Cockaday fan. The reason is be-
cause the Cockaday has a cer-
tain clarity and ease of opera- W
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-
fication that puts this Receiver
in a class apart from many re-
ceivers of its size and type.

Build It
Y ourself

With the New “CONSRAD”
Pattern No. 11. A complete in-
struction pattern on the Origi-
nal, Authentic Improved Cocka-
day. Pattern contains simple, JJ

o,
|

but complete instruction on a 4-
page pamphlet with large size,
18"x21” blueprint enclosed in a -T-
two-color

handsome 9" x 12"

folder.

PATTERN No. 11 — PRICE 50c.
PREPAID. SOLD BY ALL RELI-
ABLE RADIO DEALERS., 1f your
dealer cannot supply you, write direet
enclosing 50¢ and we will mail you
the pattern by return mail.

_onsrad

New Radio Patents
{Continited from page 343)
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FILAMENT SUPPORT FOR TU_BES
(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
wlerein a spring is interposed between the filament
and a point on the glass envelope whereby the
spring maintains a uniform tension on the fila-
ment during abnormal heating of the envelope.

CONSTANT FREQUENCY GENERATOR
(Patent No. 1,486,505, K. W. Wagner.. Filed June

28, 1923, issued Mareh 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
June 28, 1923, issued March 11, 1924. Assigned
to Radio Corporation of America.)
STABILIZING OSCILLATION GENERA-
TORS functioning at a particular working fre-
auency. A primary Joad which is substantially

EASTERN COUPLER

and Inductance

An
Unrivalled
Value

i )
100% EFFICIENT for the

SUPERDYNE CIRCUIT

This clrcuit, which uses only four tubes, is the ONLY
RIVAL of (he SUPER-HETERODYNE and surpasses
all other circuits for all around efficiency.

Radle engineers all endovse the EASTERN COUP-
LER for maximum results with the Superdyne Circuit.

Wound with doulrle silk wire on genuine bakelite tub-
ing, with moulded rotor,

This cireuit is less expensive to construst than most 3
tube sets.

Picture hoak-uss and material
list FREE with each coupler.

Mail Orders Filled. Dealers Communicate.

EASTERN COIL CORP.
Dept. R.N.

22 Warren 6t New York. N. Y.

Insure” your copy reaching wou each month,
Suhscribe to RADIO NEWS — $2.50 a year.
Experirmenter Publishing Co., 53 Park P, N.Y.C.
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independent of the working frequency is conuected
to the generator with a Hlter for excluding sec-
ondary or undesired frequencies conunected hetween
the generator and the load. A supplemental stabil-
izing load counsisting of ap oscillation circuit ex-
cluding the working frequency, but imposing an
increased supplemental load on the generator at
nearby frequencies 1s also connected to the gen-
erdtor whereby the operating condition of the
generator tends to yemain constant,

DUPLEX RADIO CONTROL

(Patent No. 1,486,885, J. H. Hammond, Jr Filed
Judy 30, 1915, 1<suec! March 18, 1924,)
RADIODYNAMIC DUPLEX SYSTEM where-

i electromagnctic waves having contr: 1zting char-

acteristics are transmitted [or operating a distant

control apparatus.

DISTANT CONTROL SYSTEM

(Patent No. 1,486,886, J. H. Hammond, Jr. Filed
Junc 3, 1914 issued March 18, 1924.)
SYSTEM FOR TELEDYNAMTCALLY CON-

TROLLING MOVING BODIES at the same

time that a visible signal carried by such body

mnay also be controiled by radiant cnergy.

RADIO SIREN TRANSMITTER
{Patent No. 1,486,887, J. H. Hammond, Jr.
July 13, 1914, issued March 18, 1924)

ELECTRORADIANT SIRE\r where signals
as¢e transmitted over a varying range of wave-
lengths. The transmitter contains a pair of vari-
able inductance devices which may be eontinu-
ously operated to maintain the primary and sec-
ondary circuits in reésonance over a varying scale
of {requencies.

'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 m a veceiving 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 imdi-
cating device to be actuated.

FIXED CONDENSER
(Patent No. 1,487,096, L. I. Fuller. Filed June
16, 1919, issued March 18, 1924, Assigned to
Federal Telegraph Cowpany of San Francisco.)
ELECTRICAL CONDENSER of the stack
type, having a round edge shield at each end.

Filed
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CABINET No. 37

Exceptional de -

sign, comparlment
107x117x29”  for
hatteries, etc., and
shell [or instru-
wents 7781175207
overall measure-
nment 113%"%52"x
377, Complete
paclked in earton.

$11.50

RADIO CABINETS
ARE CONVENIENT

Radio cabinets—Ilarge ones—small ones
Just the kind you want—the kind that
tinish off your set, make it Jook better
and work better—hecause it’s always pro-
tected. M-B-G Radio Cabinets are aicely
grooved to fit the panel. They're made
of Oregon Fir selected lor its perfeet

Tabl;( grain, That's why thousands of fans are
gﬁ;smn- ordering them each day.

tial table

) Send Your Ovder

1575317x29”
sold with less

removed, easily Select the model and sizc you necd and

screwed n place. ust send your order direct to us—or as
Packed in carlon. ’your rad:yo dealer. We will forward it to
$3.00 vou promptly, postage prepaid. FRE Oven  Dback  wlth
with every cabinet comes hr.omp:lctet B:dto shell | comparuuent
fascinatin, jnstruction on how to stal for B"  Dbattery.
8harmomge with any cotor scheme or fur- 10;'.:111!";252"E Tan-
cabinets to cted front to con-
niture, You fimsh M-B-G ecal batteries,

suit your taste—that makes them espe-
¢ially convenient.

Y M-B-G RADIQ CABINET IS
EggﬁRANTE TO GIVE SATISFAC-
TION OR MONEY WILL BE
CHEERFULLY REFUNDED.

Radio Cabinet Dept.
Express Body Corporation
42 Lake Street

Crystal Lake,

T TR e T A R SN KR KN MR w0 o wey

overall measure-
wernt 11572327
x2%”. Com -
plete In car-

tom
$7.50

K. D. CABINETS Ilinois
Made in a variety of sizes, sold knocked dewn

easily assembled, no olher cabinets offer such un-

usual values— \ Express Body Corp., Radio Dept, ®
Panel 758" 17 deen $1.50 ‘ 42 Lake Street, Crystal Lake, Tllinois. :
Panel 7x12” 77 deep |.80

Pancl 7516” T deen 2.00 Please send me wodel............. 1
Panel 7x187 77 deep 2.10 size ... for whieh I enclose $....., 1
Panel Tx2] deep 2. 20 L
Panel Tt deep 2,30 L}
Panel deep 2.40 1
Tane] Tx28” 7 deep 2.30

Other sizes carvied in :

stock. Prices on requesl A NS v N M m

Business Office
Prince George Hotel, New York City

Extraord:.nary Features Daily !

A Manufacturers’ Exposition
Which Will Be Attended by the Principal Radio Jobbers 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

‘A Manufacturers’
Intemaﬁona,l Exposmon
Mrﬂnl?mcﬁmiif-fa}ﬂe;hﬁr ;

MﬂMMO’FH SPECTACLE
OF 3CIENTIFIC MHIEWMENT

INCLUSIVE .

8 Moﬁdaycm Sunday Night
1P.M.owr 11 PMi

Divection of
U. J. Herrmann and James F, Kerr
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The Latest

e
L
SUPERHE

Only #2750

You can get many more stations by
installing the Liberty Super-Hetevo-
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 Dblueprints 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 cut-
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—Descriptiye circular with
complete instructions for
building this set if you furnish name
of dealer,

Liberty Electric Corporation
Department 209
Stamford, Connecticut

8§18 50 Iodel Porlable Radig Receiver, complete with
UVI19 tube, Everready A’ and “B” Batteries and
PhONES ... ie i ie e e 327,
Super B Baltery, 12 cclls—24 volts Rechargeable
Genuino’ Bakelite Cut to Any Size

8-16 in. .02c. ¥ In. .01%ec. 14 in. .03e. per sa. ineh
Thordarson Transfermers
............... $53.75 Low ou.vel...oieel 325
318 ;0 Gold Seul Homeharger A.C. Currenl.,.... 14.93
Remittances Must Include Postape
MARVEL RADIOD SPECIALTY Co.
132 Nassau Street New York

TUBE SUPER HETERODYNE

Complete parts and engraved panel

for building Radio Receptor 8- $1 10

tube Super Heterodyne ....,....

FRIEDLANDER-KGPPLE

RADIOC SERVICE
149 Church Street New York City

Insure your copy reaching you each month.
Subscribe to RADIO NEWS —$2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C.

an Emergency Trans-

former
(Coutmuca’ f;om p(rgc 315)

ST e

B

I

TR ITIPE: S

A %;-h.p. 110-volt motor used for this pur-
pose gave the following results at full load:
Plate wvoltage 480 volts, filament voltage
ne volts, with serics fields in multiple,
This supplied two 5-watt tubes. The effi-
clency 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.

ORI AR

A Two-Stage Solodyne
Audio Frequency

Amplifier
(Confmwd from page 332)

I I e

WIS

O S G e

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 wvalues 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)

TR DA

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, 1s 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 adwisable to use standard size tube
sockets with adapters to fit the small tubes
rather than to use sockets designed espe-
cially for these tubes. FEven 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 conuected 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 descrihed 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 Jong and
not over 10 feet ahove the ground It is,
however, recommended that for better re-
sults the audio frequency tubes be 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.

‘b akelite

ilecto

(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

Serwvice from:

NEW YORK CHICAGQ
Woolworth Bldg. Wrigley Bldg.
PITTSBURGH SAN FRANCISCO
301 Tifth Ave. 75 Fremont St.
LOS ANGELES SEATTLE
307 8. Hill St 1041 Sixth Ave., So.

Offices and Agents Thraughout the Weorld

Wholesale
I]Nm]] 5 DEIS(D  Radio
Plﬁshurgh N;T;E:nr EQUipment

Same Day Shipments

ELGIN SUPER-REINARTZ
The Set Which Copied

2LO LONDON, ENGLAND
ONE o# UBE
Send Stamp for Descriptive Circular

ELGIN RADIO SUPPLY CO.
207 E. Chicago Street, Elgin, ML

Get a Handy Binder for your RADIO NEWS. Holds and
preserves six issues, each of which can be inserted or re.
moved at will. Price 65c. Experimenter Pub. Ce., Ine..
Book Dest. 53 Park Place, New York.
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an extra 2234- or 45-volt “B" battery. Such
a set is shown in the accompanying photo-
graphs. With one stage of audio amplifi-
cation signal stremgth of distant stations is
equally as great as on a regular hve-tube

non-regenerative, two stage audio set. The
advantages ol clearness, freedom from tube
noises, decrease in the strength of static,
etc., when only one stage of autlin amplifi-
cation is used, is mot to be nverlooked.
AMPLIFICATION
Two stages of amplification are, of

course, necessary for good reception from
far distant stations, or for rteception 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 hreak into oscillation,
either in the radio frequency circuits as
described, or by too much regencration in
the” detector circuit by a drop or wave
motion towards the zevo end ol the scale,
but it will tell vou 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 be indicated
some time before the average listener can
detect the distortion, or at least before it
becomes at all serjous. For good pure -
distorted, understandable music. the plate
milliammeter should always remain practi-
callv stationary. Then, and ouly then. can
the operator be certain the set js reproduc-
ing just what is being sent out by the
transmitter of the distant station.

After a six tnbe 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 battery 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 milliammeter for a guide,
as before, the circuits are again carefully
adjusted, first starting on the longer waves,
sav  about 500 meters. adjustments are
made until the radio frequency circuits can-
not 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 radic frequency circuits
is eliminated.

No trouble should be experienced in tun-

The

PROUDFO]

Losses Cannot
Be Measured!

Think of it—nearly 100 per cent effiefency in condenser
service! You have ta see Lhe Proudicot br aprreciale its
wateh-1ilke precision and accuracy. Two-paint stator
rlate mounting (instead of the cust ry three-point),
wiping cantacts apd fine bronze beavrings all conlribute
te its superior quality and pul it in a vlass by itsell in
the feld of condensers.

One Knob Vernier and Group Plate Control
Ynu can even log your vernier aldjustment on the Proud-
foot. There are two separale scales on the dial that
make thiz possible and eomplete tuning s ingeniously
done with one tnab. No more “will-0"-the-wisp™ {uning,

Try One On Your Set

You'il marvel af vesults. And iire Proudioot costs no
more than any reliable enndenser. 13 plate (M.I.C.

023). $3.75: 25 plate (M.F.C. .000%), $1.50; 43 nlate
(ALIP.C.001), $5.T5.  Accept no suhelitule. I sour
dealer cannol supply write ug,

CRUVER MANUFACTURING CO.
2456 W. Jackson Blvd. Chicago, Il

you,
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USE “RAGECO™ TOOLS TO BUILD
BETTER RADIO SETS

CR-701
RADIO
TOOL SET

T'his iz the handiest
set of lools ever made
for Ruwlio Work by
the makers of the
[aniois "YANKEE”
Tools. It contalns
the rollowing : i
Rachet Serew-driver,
614 in. tong, holding all attachments; 1 Blade, 314 x 3/16;
1 Blade, 3% x Y%; 1 Plade 2% x 2%4; 1 Countersink; 2
Seeket \Wreuches ror all small nuts: 1 Reamer to endavze
holes in panel from %4 x ;1 Wrench, one el 3/167
square or hex. lor jack, other %" hex., elc.

Price per set $3.00

CR-303
HAND DRILL

PRI The hardwood
Koy
o' e i handle is hollow
o store «rills.
Iron frame, nick-
eled parts. hall
chuek holding and cenlering accu-

Denring three juwed

ralely round shank dvills from § 1o 3/j6.  Lenzth of
drill, 12 inches.
Price e $2.25

» CR-203 WIRE
BENDING TOOL

b= 5 For making ecyes, loaps.

3 y bends, and offsets on Bus
Kar wire._ With this de-
vice any Radio Constroetor
. can wire his set (0 compaie
favorably with any faetory made set. Tasier to use andl
more aeccurate than plievs. Full directions in box. MMade of
heavy steel, blued and finished.

Price ...
CR-402 CIRCLE CUTTER

Tspecially  designed for the
Radio Construetor. Made of (he
iinest material and equipped
with the highest grade hisgh
steel cutting Dits, It does three
Lhings at onee. Xt dvills its wwn
pilol, euts out plug and puts
head or seroll around the hole
in one operation. Cuts holes i
to 4 in. In diameler,
Price i 33,00
CR 01, Same_tool byt smalle-
and not fitted with bead ov seroll
in one operation,

rice e $2 00

) HAND DRILL

Espevially designed for Radio Worl hy the makers of the

fawous ““Yankee’” Tools. A beautiful halanced. small,
powerful drill, with 4 to 1 ratio of gears for speed. Spe-
?:lle‘.c]l]]g(;k QL{SQI"_IleaD;lail}i, to take larmesl drill, mosuly
mished wilh drill or sets 7 g i
Watent 5 tool set Length over all, 9% in.
Price ... . .$2.75
PRICE $3.45 Each
Va-Amp., 5-8 Voits
201-A Tvpe Tubes in stock for imine-

diate delivery. Tubes that give the Dest
results over the longest period of time and
at your cadl al all times.  Quiel in opera-
tion and hizhly sensitive. XNote our spe-
cial 1w price.

Order by order numbers. Remit hy cheek. money order,
stamps or cash. All goods are shipped free of transpor-
tation charges to all parls of U. S. and possessions same
day as ordec 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
HANDI-
TOOL

sends  Bus  Bay
ur wire surips and
scrapes wire,
bures and Yeams
holey, ete.  Tool

i X, Can
vonsists  of 47

Llaek japanned handle, to which i3 attached wire bending

device, with nickeled ferrule and 37 long wo sided
1'ea}nel‘.

CR-703
TOOL CHEST

Set_consists of “LOCK-
RN Ny GRIP’’ master handle, 5”7

long, black Rubberoid fin-
ish with steel chuck, nickel plated, buffed and with the
following ¢ tools: Saw, bLradawl, laree screwdriver, file,
serateh gimlet, rveaer, ehisel, small screwdriver.

awl,

Each teol of fine xleel, drop forged, tempered. hardened,
Set comes In

and nieely finished.

atheroid ho
Price

with Lray.
...$1.85

CR-304
SCREW STARTER
and DRIVER

Holds any serew hy its slot with a firm grip.
makes it easy e place and start serews in
o difficult plaees. Just the Lool jor the Radio
Constructor.  All parts heavily niekeled and polished.
rice ... $1.00

HIINTIIN

CR-305 RADIO
DRILL SET

szl 2k o He o B M e 5k
Composad of 10 straight shank
twist drills, fitting all hand
and Dbreast drills. The selec-

HHHHHHEHTW

especially made for Radio Construetors and eonsists of

the following siwes: 1-16, 3-G4, 3-32, 7-64, . 9-64.
5-23, 11-G4, 3-18, 17-64.  Drills are mounted on white

Holland Linen with sizes eclearly
Frice .

marked.

$1.25

e s '!'i e
A perfect tool for Radio Work. Operatés either on 110-
volt A0 or D4 The heat element is of Nichronre,
which prevents overhealing and assuves (he desired even
temperature.  Size of Ivon, 10% in, lunz. A $-foot covd
and plug is furnished.

Price ...................

THE
RADIOGEM

Complete Radie
Receiving Qutfit

$2.50

This outfit is absoe
lutely complete. Noth~
jinyg more to buy—no
balteries av  tubes
needed—no uplkeep of
any Kind. The sim-
plest  radio oulfit
nmade—you build it
yourself.  So simple
that aayene can eon-
struet it.  Comolete
instruetion book with
every outfit. .

fhi,w‘

Complele Radiogem
The Radiogem anly...
The Gemphone ouly. ...
Aerial Outfit only.......

WE CARRY A GOMPLETE LIST OF RADIO TOOLS
gl_IE_JOCMKATTER WHAT YOU WANT

WE HAVE IT IN
WRITE FOR OUR COMPLETE TOOL LIST. I
A

4 Transformers $30.00

SUPER-HETERODYNE

Long Wave Radio Frequency Transformers matched in sets of Four.
in these Transformers are carefully ealibrated in our Laboratory.

peaked at a Uniform Wave Length.
which wonderful results are gbtamed.

The coils
Each set is
A Hookup diagram furnished free from
A complete Hookup consists of:

1 Special Choke Coil $3.50 1 Oscillator $1.75

THE REAL EQUITY SHOP 1331 No. Wells St., Chicago

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 Dedver Kansas Ciry
Chicago New York Minneapolis

RAY-0-VAC

Radios Best Batteries

Ask your dealer for a
FREE copy of the UNI-
VERNIER Log. Every

set owner needs this

handy, pocket-size Log
Book, Includes valoable
suggestions on how
improve your tuning.
Shows how to compile
& permanent Log Book.
If your dealer fails
you send his pame
ant 2¢ to
Walbert Mfg. Co.
935 wrightwoodAve.
Chicago, M.

Micro-Selective Tuning Control

b
Insure your copy reaching you each montb.

Subscribe to RADIO NEWS —$2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C.

mg down to 300 meters without serious
effects from oscillations even when fairly
strong signals are being received. Below
300 meters more serious ecffects 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 flament
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 1s 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 niles at midday during
the winter.

I hope the foregoing will serve to henefit
many who desire to increase the efhciency
of their receivers, and I am sure the results
obtained will he 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.

Exactlv the same method is used on the
other circuits in adding two stages of audio
frequency amplification to them.

mnn [ e T T TR LT

A:Six Tube Receiver
of Advanced Design

(Continited from page 329)
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T 0

in the amperite hurns out when too large a
current is drawn.

Tf the set does not oscillate in the detector
circuit, reverse the tickler connections, if the
rotor has stops to prevent it {rom malking
more than half a revolution. TIf it still fails
to operate, put in a larger condenser instead
of the .00025 condenser designated by C6.
11 this fails, try another tube. TIf 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.

D

Regulate or Bust!
(Continued from page 306)

S
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doubtfully., “The name seems sort of famil-
jar. What were you doing there?”

“Experimenting,” said Jiggers. “I was
experimenting and inventing things, if you
know what T mean. I rigged myself up a
laboratory and I worked hard, too. T had a
great idea.”

“What was it?” T asked him.

“Something to make the dwellers in those
Salara 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, .T 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—you won't believe such a
thing could be possible—but I did it! T
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,

.

»
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Build a
Portable

Receiver

Too |

The high eost of the portable radio
reeeiver ean be easily overcome by the

—
L

“CONSRAD” method of “Building
= your own receiver’ through the use of —
E the “CONSRAD"” Pattern No. 12. E
—_ The receiver described is based on

one of the latest and most efficient of 'T

the reflex circuits, comprising one

stage of radio frequency amplification,
one stage of audio frequency and de-
tector, using only one tube in con.
junction with a crystal detector. Tt is
therefore virtually a three-tube set,
capable of operating at good volume
over substantial distances, an impor-
tant faetor in any portable receiver.
The Consrad Pattern contains one d4-
page pamphlet of directions written
simply so that anyone can understand
it, two ample blueprints size 16”x21”,
and a smaller blueprint for the front
panel.  Altogether they make up a
complete set of material for the con-
struction of a practical, highly efficient
Portable Receiver that is easy to oper-
ate, selective and powerful. The in.
structions and blueprints are con-
tained in a beautiful two color printed
envelope size 97x12”,

PATTERN No. 12—How to Build a
Portable Receiving Set.—PRICE 50¢
PREPAID. SOLD BY ALL RELI-
ABLE RADO DEALERS. 1f your
dealer cannot snpply you, write direct
enclosing 50¢ and we will send you
a copy prepaid.

I

Consrad

For that Summer Portable You Want
Efficiency and Compactness

Therefore
use the

new @

$4.75
Postpaid

or at vour
dealer’s

VARIOMETER
and
VARIOCOUPLER

Pfanstiebl Variometer, P-301.. . ... .54.75
Pianstiehl Variocoupler, P-300. ... 5.00

PFANSTIEHL RADIO SERVICE CO.
Highland Park, Iil.
1001 W. Washingten St

Chicago: Haymarket 8010




Radio News for September, 1924

even if it does sound conceited, that it was
the most wonderful thing any man ever did
invent. I called it radio.” )

“Radio!” T 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—vou 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.” T said.

“Well, neither do I. Nobody does; all
we know s that all electric charges are
due to electrons—that all electric currents
arc electrons in motion. Why, all mat-
ter' is electrons—that's what they say now.
Cheese is )ust electrons arranged one way,
and a chicken Js just electrons arranged
another way. So that’s how we sent music
and song—we agitated the electrons. And
1t was wonderfult”

I dido't like to tell the poor fellow that
this was all old stuff to me and that we
had radio in America. I told lum 1t must
have been wonderiul.

“And mavbe vou think that when we
sent music ard song dand entertainment out
into the ether in that way it was lost?”
asked Jiggers. “Not on vour life! I looked
out for that. As soon as I had the ‘sender’
invented 1 went to work and invented a ‘re-
cerver'—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 shoutesl
the stuff out good and loud. T called that a
‘loud speaker.’”

“Amazing!” 1 cried, for I hadn't the
heart to tell the poor fellow we had that
m America too,

“Amazing?” he said scornfully. *“Why,
that's no word for it—it was astonishing.
astouncding, 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 had 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 prcacher or attend a city
prize-Aght or be at a swell banquet. T tell
you it was wonderful! It was civilization
of the highest possible kind. Astounding!”

“Astounding I"" T echoed.

“But it all went poof!” said Jiggers sadly.

“Pooi?” T queried, not quite undstanding
him.

“It all went poof,” he repeated. “Went
flooey. Went dead. Blew up. Whiffed
out. It’s gone. There isn’'t any more.”

“But why?” T 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.
Sudania !”

“No,” T admitted, “T don’t.”

“If wou «lid,” Jiggers said, “vou would
know anvthing as good as radio would be
sure to go poof. You would know they
would have to make rules and regulations.
You'd know they couldn’t refrain from do-
mg what they are fondest of. You would
know they would not be happy until they
regulated a thing as important as racdio right
out of husiness.”
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When you stop for .the night

Throw up an aerial and tune in
just as if you were at home

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 panei.

Use a Celoron panel and you help your
instruments do their best work.

Celoron, a bakelite material, is one of the
finest insulating mate-
rialsknown. It has
high dielectric strength
and great resistance
toatmosphericattacks,

CELORON

A BAKELITE PANEL

You can drill it, saw it, tapit, and bore it—
and it never buckles, warps, or cracks. It is
practically indestructible,

Celoron panels have been approved by
the U. S. Navy and the U. S, Signal Corps.
They are used by the best radio manufac-
turers and by thousands of radic 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 handle

Celoron Radio Panels.

Send for free booklet

If you will clip out the coupon below and
mailit 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.

Diamond State Fibre Company

Offices in Principal Cities

Bridgeport, Pa.

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 Vulcawocod cabinet
and will give you the address of the nearest
dealer, who sells Vulcawoed.

Diamond State Fibre Co., Dept. R, Bridgeport, Pa.

Please send me without charge a copy of the
booklet, ‘* Getting the Right Hook-up with
Celoron.” My radio dealer’s name is:

“You don’t know

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. - i
Send broken and burned out tubes parcel post. lﬂl‘ Mm”
Repaired tubes returned parcel post, C. O. D,

HARVARD RADIO LABORATORIES

200 OLD COLONY AVE.

(& 7 w[

SO. BOSTON, MASS.
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Every Question
ANSWERED
for only $1

At last you have under one cover
a Complete Radic Handbook

S JUST OUT
514 PAGES
Compiled by
HARRY F, DART,
E.E.

Formerly with the
Western  Electric
Co., and U. S,
Army Iostructor
of Radio. Tech-
nically edited by
F. H. Doane.

50,000 ALREADY SOLD

O more need you turn from book to
LN 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, radic
and audie 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. Belongs in every radio-’
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 — — — — — ., \

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box $2382¢, Scranton, Penna.

i
)
i I enclose One Dollar,
paid—the 514-page 1. C. S. Radio Handbook.
[ It is understood ibat if I am not entirely
satisfied I may return this book within five
| days and you will refund my money.
|
|
l
|

Please send me—post-

Address.,
[ =

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
PHONO ATTACHMENTS

TRIMM

RADIO MFG. CO., Dept. 66
24-30 S. Clinton St. Chicago, 11,

“You don't mean to say they did that?”
I asked.

“You don't khow Sudania, T can see that,”
Jiggers said. “It's a queer country. No
one carcs whether a thing is of any value
to others, or whether it gives others pleas-
ure or adds to the general happiness.
in Sudania. No, the Arst thing anyone
thinks of is the Book of Rules and Regu-
lations, LEvery family has a copy—'Eight
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 anyoue, all the inhabitants of
Sudania get out those books and begin going
over the rules and regulations to see which
they cau apply to this new thing. When
they fnd one, they write to the High Com-
missioner of Rules and Regulatoins, and he
takes the Rule or Regulation and gets a
sherif or a policeman and goes down and
applies the rule. I remember that the first
thing we had to stop broadcasting
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 annouucers 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
Writers stopped us from broadcasting prize-
fights and ball games, because they said we
were reducing the number of their readers
one forty-second of one per cent per annumi.
And then we had to stop seuding bed-tims
stories.”

“But why?” I aslked.

“The Amalgamated Producers of Cod-
Liver Qil stopped that,” said Jiggers. “They
had statistics to show that three out of
every ten children used to lie awake and
vell 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-cighth 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
neters

“Why did he do that?” T aslked.

“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.
talk 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. 50
the Society for the Protection of Aged
aud InfAirm 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.

“Tf 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-Capyrighters 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 hfty states of Sudania were
on Dayvlight 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 stilt send the
reports,” T reminded him.

”

weather

Not

was |
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Neutrodyne

The Circuit of
No Regrets

The Neutrodyne is undoubtedly ene of the
most popular Radio Reteiving Sels in ex-
istence today—FIRST because it is highly
efficient, obtaining great distants, fine clear
reception, and little or no distortion.

i SECOND hecause it doss not whistle or j
b how! inherently as do so 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

T" get out of order, ( 1
The CONSRAD Book No. 10 writton by
Maurice L. Muhleman of the staff of

RADIO NEWS contains complete, practicat
data, information and notes about the Neu-
tredyne. This handy hook tells How %o
Construct the Neutrodyne, How to Care For
It, and How to Get the Mast From It It
tells cverything there is to know about this
popular cireuit.

AT ALL RADIO DEALERS
OR ORDER DIRECT FROM US,

Prepaid

Book No.
10

L1

| L
°E.L.Company®

233 FULTON STREET,
NEW YORK CITY

.25 Amp. 5-6 Valts

Detector-Amplifier
Guaranteed
Rlgldly tested by expert
engineers,

List Price $4.00

Speclal dlscount to dealers.
A few more distributors
wanted,

Sole Distributers for U. 8.
D, R. V. Importing Co.
515 Orange St.. Newark, N. J.

Dealers, write to distributors in your territory
Distributors
CALIF.—Marshank Sales Co., 1240 South

Main St., Los Angeles, Cal.
MISSOURI—St. Louis Radio Tube Lab:
oratory
3572 Olive Street, S8t. Louis, Mo.

Canada—Consolidated Electric Lamp Co., 43 Queen
§t. East, Toronto, Ontario




Radio News for September, 1924

“Some of them,” said Jiggers. “Some of
them. The trouble was that the Smile
Brightly Society enforced Rule 639,870,

which makes 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 i jail for broad-
casting ‘For tomorrow, rain in the Eastern
portion of New Bloombia and Western
Utumbia,” when there was a Suuday 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 2

Jiggers shook his head and sighed.

“Then what?’ I asked gently, because I
saw e was near tears.

“And then came the end!” said Jiggers.

“The Society for the Prevention of Cruelty
to Animals stepped in.”’

“Bat, look here, Jiggers,” I said sternly
“You're spoofing me now. I've helieved you
up to this point, because—to tell vou the
truth—we have radio in this country, and 1
understand evervbody is trying to ‘regulate’
it in one way or another, but this is a Dttle
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
win What is still hidden from us is its
intimate nature. We do not know what
the electron itself is” You see what that
meant.”

“No,” T 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 full of electrons and
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 mavbe kicking their poor
little limbs all full of bruises and blacking
their eves and giving them headaches.”

“But that is nonsense!” T 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 aud the six
iittle children, with dear old grandina in
her padded chair eating muash 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 {orty-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 eye, 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, crying for their mamma, and
all the while that dear mother was being
swept along through ecruel cold space by a

message that said ‘For tomorrow. fair and !

) instantly.
mediately transported.”

o IMPLE as wishing.

selected with just ONE dial.
ume. Louder distance reception.
and more.

tion. Will noz radiate.
switch.

hand-polished, Adam Brown finish.

“This rug, my master’ whispered the mevchant to the
third prince, “awill carry you wherever you will,—
Simply express the awish and you are vm-

{ —Arabian Nights Entertainment

“Magic” made real in the new MU-RAD
% MA-15 RECEIVER. Programs from extreme distances easily

Everything you expect of radio

\ Three stages of transformer coupled radio frequency ampli-
fication, detector and two stages of audio frequency amplifica-
Panel-mounted volt-meter with button
Solid mahogany cabinet, with engraved Formica panel,

. L
Write for Literature,

The second dial controls vol-

Mu-RaADp LABORATORIES INC.

801 FirTH AvE. ASBURY PARK. NEw JERSEY

FREE

Send For This

Catalog
AND

SaveMoney
ON
Standard
Quality Parts

RADIO CO.

GREAT LAKES

Macine Bldag. Dept. C
136 W. Lake St. Chicago, TlL

_ alfz“}«[:Cap

.
It D
He arranges in orderly fashion the mass end

jumble of Broadcasting Statious that are
f seeking entrence to your set and brings 'em
in, one ata time, so you can.enjoy them! Never re-
duces, but nearly always increases volume, Add &
Ferber}d Wave Trap toyour set and ** Police” your
reception. Regulate the Traffict

Guarenteed to tune out any Interfering statlan. The pri
Is 88,50, Shipment Is made parcel yot ¢/ O. B pius o fem

}: . yYou pretesr, g i
and we will ship postsge Dl‘epsi%r.' §§§d P ofiriiogler

ug your order today.
FERBEND
FERBEND g porric

S 87—‘ COMPANY
W /!4#1/ 25 E. South
Water St.
Chicage, Ill.

Pioneer Radio Corporation

101 Pioneer Avenue, Golesburg, lllinois

Moulded Bakelite Parts

GOCKADAY UNIT—Full Set A, B, C nd D Coils
PRICE $

5,50
Three waree blue prints, 1Dustrated instructions and ma-
terial lists for building the 1, 5 and 5 tuhe Cockaday sets

Price 50c (Free with order for unit)
General Radio Winding Co., 214 Fulten St.. New York
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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 1s 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

—

Radio is still ““short’ of men!

By spec1al arrangement with the R.C.A,,
operators’ positions paying the equwa-
lent of . $35 to $50 a week guaranteed

graduates of our school, We hold ail
qualification of men.
Send for catalog
S, SCHOOL
18 BOYLSTON STREET BOSTON, MASS
FAHNESTOCK CLIPS
“Popular Wherever Radio Is Used’’

New: England records for successful
MASSACHUSETTS RADIO
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
Past 40 Should Make

Medical authorities agree that 65% of all men

past middle age (many inuch younger) are afilicted ’

with a disorder of the prostate gland. Aches in feet,

legs and back, frequent nightly risings, sciatic pains,
are some of lhe signs—and now, 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 inevitahle signs of approach-
g age. Already more than 10,000 men have used
the amazing method deseribed in this book 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, Ohio—the concern that is dis-
tributing this bock for the author—it will be sent to
you absolutely free, without obligation. Simply send
name and address. But don’t delay for the edition
of this book is limited.

Western Office, Dept. 608, 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 T don't know that I blame you ' 1
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 your 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 amnoying
regulations for us.”

“But why didn’t they?” T 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.
Tt seemed amazing to mie that a whole na-
tion should allow this wonderful thing to be
hampered and choked, and not one person
try to defend it

I ordered another plate of corned-heef
and cabbage for Jiggers, and he ate it
slowly, thinking as hard as he could all the

while. I could see that he was worried
now ; he had never tried to solve this proh-
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. e

hit the table a ringing blow with his hst.
“I have it! he cried. “I know why those

inhabitants of Sudania did not appreciate

the tremendous thing we were giving them.

I know why they did not appreciate it!”
“Why?" I asked him.

“They got it all free of charge,” he said.

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
cbvious that it would respoud to only one
{requency-—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 witll 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 frequecncies
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 a
maximum. For it takes several times tle
current to malke a circuit vibrate at some
frequency other than its own than is nec-
essary at its natural frequenc.

This again may bhe shown by the pen-
dulum. It takes only the slightest push 1o
start a pendulum vibrating, 1f it is pushed
just at the proper time. It must be pushed
just a little, once every 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 wounld he swinging out of
rhythm or period.
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Tt might be said here that the transmit-
ting station tunes its sending circuits i the
same mauner. 1t 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 samne 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 lis
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 im-
pressing the voice upon waves sent out by
the transmitter will be discussed. Also cer-
tain points as to how the voice is recrcated
at the receiver by the detector, as well as
other interesting facts concerning America’s
greatest indoor sport.

The Value of Radio fo the :
Deaf
(Continued 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. Aiter more experi-
menting 24 head-sets for simultaneous use
were installed. The southern half of our
70-ioot assembly room was wired, with jacks
at convenient intervals into which the plugs
attached to the head-sets may he inserted.
Then the fun began, and as the radio engi-
neers keep on improving the veceiving set
we hear better and better with 1t.

We have all heen astonished to find how
many members can hear who thought their
hearing was entirely gone. Another bit of
fun has been our own experiments to make
slightly deafened and seriously deafened en-
joy the radio at the same time. Sometimes,
to malke 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
nrge 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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No! T reflex. It are not!

Because why, for following reason:

Most people which regenerate such howl
are not radio hams which read hoolk-ups,
etc. They are Hon. citizens which have
bought set to be entertained by such. Thev
do not know grid leak from 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 sald in huge quantities.

Golden rule plan resemble ilea to prevent
men from becaming drunk by locking them
ap after they have done such. As soon as
Hon. drunls are removed, more pepl. rush
to take their places and also imbibe potent
beverage.
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Haynes-Griffin

41 West 43cd St., N. Y. City

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 concernsitself chief-
ly with the finer points of super heterodyne construc-
tion which the average set builder knows little about.

\ .
A.J. HAYNES

Designer of the Haynes Set
and special parts for the
Super Heterodyne

Give Your Super a Chance

Mail the coupon now to be sure of a copy of the
first edition. '

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 averageexperimenter can not
know. Thatiswhyradioexpertsagreethatthe
average home-builtsuperisonly40 % efficient.

“SuperSuccess” 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 py
his corps of laboratory assistants have dis- y
H H H 3 Sold only in matched set
covered r_egardmg the use in combination of 59i¢ only in match d s s, HAYNES.
intermediate frequency transformers. threelnter-Stage Trans- GRIFFIN
formers. Haynes- 41W.43rd St.

e Grifh ¢
Get this “inside dope” on the super and get pactied swith eact. # New York City

after that lost 60 %, With everycopyof ‘Super §5. Price per set, /. ugmend me a copy of

uccess”, we will send complete information complete information
’ p . .
and a price list of the parts contained in the

/ and prices of the parts
R ¢ / X IV;{. Haynes himlself 1113es
in his own super. 1 enelos
super het.erodyne receiver which Mr, Haynes p° 10c 0 eover matiing iovades
uses in his own home,
/ Name. i i s
HAYNES-GRIFFIN RADIO SERVICE, Inc,

AdAress..iiiiiiiiae e e
41 W, 43rd St., New York City
111 8, Clark St., Chicago, 1l /

»

When guests arrive, you know your Dia-
mond batteries will “‘stand by you” for
an evening of uninterrupted and perfect
performance.

Radio <M Plate

“B” BATTERIES

DIAMOND ELECTRIC
SPECIALTIES CORP.

103 South Orange Avenue, Newark, N.J.
Dealers—Jobbers, Write for Preposition

[ vacuuM TUBES |

REPAIRED
WD-11, WD-12, $2 .5 O

UV-201A, UV-199
and others for

Quick service. All tubes repaired by us

guaranteed to work as good as new.

Send your dead tubes. All you pay is $2.50

plus postage to postman.

THOMAS BROWN CO.
NEWARK, N. I.

511-519 ORANGE ST.

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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CNAXLEY

APPROVED RADIO PRODUCTS

Ghe Mark of High Quality

Announcement

The name may be pew fo 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 J
all over the countrv. Now, you may secure §
Yaxley Approved Radio Parts 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 Radiolas are going to multiply
sales for dealers everywhere. There 1s a
model for every purse. Klaus 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£°9000aYear

Enter fast growing radio ficld, thousands of big pay
jobs waiting for you. U.S. Gov't., Steamships, K.
R's., Corporations eagerly seek Radio trainéd men.
Advancement rapid, earn from $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
sparetime; earn while you learn.
I make you expert in radio design-
_ ing, building, repairing and operat-

- ing and teach you only practical
A.G. MOHAUPT  *nside’ dope. You quickly com-
plete my course and step out into Big Fay., No ex-
perience required.

RADIO

FREE curev

1000 MILE TUBE SET

For a short time I will give tube radio

set in handsome cahinet to men who

enroll now, absolutely FREE. Send

at once for my FREE wonder-book of

inside Radio “dope.’”

ANEEEINEEEENUSLANSANERANNERGEEEN D
A. G. MOHAUPT, Radio Engineer,
RADIO ASS'N OF AMERICA =

4513 Ravenswood Avenue, Dept. 159 CHICAGOD

Dear Sir: Send me your FREE Radio Book and your limited

plan without cost or obligation.

Name

Address. City.

HUDSON-ROSS

" Sells only Guaranteed

Suclt is Hon. Howl-squeal problem. As
in other case, we must frst catch squeal-
malking 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-racliating pig squealers before we hegin to
make innocent pepl. rehook set which they
aiready possess.  Such plan will cause some-
one to lose great amt. of cash, but mighthe
it will be easier for them to become sepa-
rated from such than poor radio ham which

has saved harrel nf nennies to nnrehase war-

ing posts between the booths, which will
be connected by decorated aerials. TLoud
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 wiil attend the show.

In order that FEastern manufacturers
and radio fans who will attend the expo-
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
he run to the exposition,

LI

With the Amateurs

(Continued fromw page 308)

T

A NEW SHORT WAVE THEORY
By “NAUTACORE"

There is a vast field for exploration on
wave-lengths hetween 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 hy night be sufficient to
cross the Atlantic. Below 1,000 meters this
freakish long-distance night transmission
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-
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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
competiter 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, Ill.

ranean Sea sending on about 200 imeters. |

And there were no vacuum tuhes in those
days; just simple
with perikon detectors.

But while no satisfactory explanation was
ever offered, it was noticed that a ship’s
emergency transmitter, usuallv a small in-
duction coil, having a day radius of roughly
five or six miles, behaved rather differ-
entlv. Tf 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
radius, should easily cover 50 miles by
night. But it was not so. The emergency
: Sooee

T O e

loose-coupled receivérs

‘Brings in Stations

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 CO[L

TUNNING

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 RECEPTIQN
Put an Audlohm across the nrimary or
secondary of your audio-iransformers and
control your tone and

clear up noises,
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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 watts, 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 itseli into a
matter of range, Different experiments
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 mites 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 foregning 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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able and greater value than ever at the same modest

price.

to produce capacity effects or short circuits,
without a screwdriver or any other tool—just by inserting
Strong automatic grip—instantly released
Absolutely fool-proof.

cord terminals.
by pressure on small release lug.

The New SATURN

Immved Automatic Radio Plug

3: STILL better SATURN Plug—handier, more dur-

Genuine Bakelite, no metal parts projecting

Connected

Efficiency unconditionally guaranteed. Reduced to 75c.

The SATURN
Battery Switch

SATURN
Perfect Jacks

Easy soldering
terminals w1t h
crowioot offset,
tinned with non-
corrosive solder
flux compound.
Rounded cormer
brass brackets,
nickle plated. Ger-
man silver blades
with sterling silver
contact points.

of exclusive blade construction.

breaks connection.
panel.

LIST PRICE 75c

the Tips

48 Beekman Street,
New York City

A new SATURN Product, built of the
same high grade material and on the same
standards of perfection as the SATURN
Plug and Jacks. Perfectly balanced because
Switch
pulled out makes connection, pushed in,
Fits any thickness of

How to Buy SATURN Products

SATURN Products are sold by the great majority of radio dealers.
dealer has none, send us your order, mentioning his name,
with every order absolutely guaranteed Write for our new circular.

\ The SATURN Manufacturing
and Sales Company

If your
Your satisfaction

CLINTON HILL STA.

Uv-201A
G-301A ,
Marconi
Moorhead

Mail Orders solicited and promoptly attended to
Dealers and Agents write for Special Discount

H. & H. RADIO CO.

P. 0. BOX 22-H

§ v. Plain’ Detector 2.50
G v. Plain Amolifier 2.50

NEWARK, N. J

[SINTENY
@enino
[=1=2=1=1

Insure your copy reaching you each month. Subscribe to Radio News—

$2.50 a vear.

Experimenter Publishing Co., 53 Park Place, N. Y. C.
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A Tuned

Aerial. Divec- "5
tisnal. Revole Jes\‘-ﬂ}\
on Base. Can Be™S

Logged. Conpass e

serted in a base fit-

ted with calibrated Epa;??etd
dial. Coallapsible. For

KORACH
TUNED LOOP

At last—a Loop Acrial, tapped, so as to give
vou maximuin reception, wnl‘.h a minimum of sta-
UC, and wno gnterference. You simply tune to the
point of best reeeption. Brings in stations other-
wise almost impossible to locate. Tunes out sta-
tions with fairly close wave-lengths, Marine
Comipass, 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 wmaterials obtainable.
Mahogany finish. Very wmoderately priced at
$16.50

Tnrvestigate the Merits of This Loeap
Before Purchasing Anv Other.
Full Particulars on Regquest.
Hermanson-Korach Mfg Co.
209 So. La Salle St., Dept. 5, Chicago, Ill.

A Buffalo Radio Fan
Gets London w1th
the helpefa '

Mr. E. C. Lewis on March 18th heard
Mr. Mareoni’s voice on a Model 10 At-
water Kent Machine. He said it would
have been impossible without a KIC-O
Battery. Tmprove your set with a KIC-O.
Our guarantee protects you.

GUARANTEED Price With
Your mmoney back on  Volts Plain Panels
any KIC-O Battery if 22 5550 | .....
not satisfied within 30 321 725 | 11.75
days' trial. 48 | 950 | 14700
Write for full informa- 68 | 12.50 | 17.00
tion on “A" and 100 | 17.50 | 22.50 |
YT Batteries 145 | 23.50 | 28.50 |

Kimley Electric Company
2665 Main St. Buffalo, N. Y.

100 Volt Type

BALLANTINE
UVARIOTRANSFORMER

Tuned Radioc Frequency gets DX that
is clear. TFor straight cascade, or re-
fAex. Price, $9.60 each—at dealers or

postpaid.
Boonton Rubber Mfg. Co.
624 Fanny Rd., Beonton, N. J.

100 meters

ing the daytime becomes far Jouder at
night. At times, these extra-lowd signals
fade, i. e, lapse baclk to the ordinary day-

time strength,  The loud night signals ap-
pear to be due to the plhenomena of wired
wireless explained above. Aud the mo-
mentary fadibg is due to momentary imper-
fections in either carth or Heaviside layer,
or momentary impedances in the resistance
of the earth. It is wvery noticeable that
imperfections such as these, whatever their
causes, occur at different times between the
transmiiter and the receiver, so that two
receivers situated at, say, north and east,
will experience different periods of fading
fromn a station situated to the west.

RADIO NEWS QUERY

In this commection, it is remembered that
the Editor of Rapro News stated that two
men may Dbe listening to a eertain station,
one using aerial and earth,
and multi-tube amplifier, and that the lis-
tener using the aerial 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.

It- 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

the other a loop |

(Heaviside laver and earth) mayv prowe an

impassable barrier to waves of a compara-

tively low frequency but leave sufficient con- :

ductivity for waves of a higher freguency
and shorter length.
no appreciable fading is ob-
served. Not that there is no fading.
is, hut it is manifested in an entirely differ-
ent manner, in what some engineers term
“night distortion.” In practice, it is heard
as distorted speech. Transmitted voice tone
occasionally sounds
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 imperfcctions in the Heaviside
layer, or variations in conductivity of the
earth. ’

EXPLANATION OF KDKA RANGE

Tt appears from the foregoing theory that
could the Pittsburgh station, KDIKA, trans-
mit onn 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. Iu this connection it should be remem-
hered that Dr. Eccles once advanced a
theory that a series condenser in a trans-
mitter caused the wave-front to he focussed
on the Heaviside layer.

That atmospherics are
alent on very short waves
explained by the foregoing
waves, due to night and
layer, mayv be received with
with a single-tube receiver. What really
happens is that only a 30-mile range is bheing
received, 1. e, the distance between the
aerial and the Heaviside laver. This,
course, accounts for the absence of atmo-
spherics.

To sum up it mayv be safelv said that an
eficient 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

not so  prev-
appears to be
theory.

as though the speaker |

Short |
the Heaviside |
ridiculous ease |

It is proved that on |

There |

of
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| (The Lomplete Efficient
i and Economical Aervial |

[ANTENELLA

Why pay
'$10.00 or more J§
to have an §
-aerial spoil the |
appearance of
vour home? J
N <5 Antenella elim- |

5= inates all un- [
$i 25 sightly wiring,
: lightning ar-
B resters, etc., and precludes the |
f possibility of dangerous |
grounding on a power line. It |
also stops “canary bird” re-

¥ radiation from nearby oscil- |§
} lating sets interfering.

ANTENELLA

B is not only a real distance getter,
§ but also overcomes troublesome static.

At your Dealer, otherwise
seud purchase priee and you
will be supplied postpaid.

FI'GS"I mdan @D l ne.
Condenser

106 Seventh Ave. New York

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-

roved by Underwriters.
P /’\
" Rr\Dl i
S

Mfr's. of over a million
fightning arresters

ELECTRIC SERVICE SUPPLIES CO
17th & Cambria Streets, Phila.

50 Church St., NEW YORK
Monadnock Bldg., CHICAGO

HAMMER RADIO Co0
307 Atkins Avenue Brooklyn. N. Y,
$2.50 N & K Phones 4000 ohms Moedel D........ $5.90

12.00 Dr, Seibt Thones, 6000 ohms ... 5.75
7.00 Superdyne Ooils, Genuine ...... 4.95
7.00 Ambassador Coils, Genuine ... 4.95
12.00 Baldwin Phones (Type C, Double 7.95
7.00 Fedeval Type No. 63 Transformer 2.2
7.00 Amertran Transformers .......... 5.50

12.50 Como Duplex P.P._ Transformer. .. 975

30,00 Music Master Loud Speaker............... 24.00

Not Iasured Unless Insurance Charges Enciuded.
Orders aver $5.0C shipped Prepaid.

B-METAL quality

rants the 009 d v
Only 109 marketed bu!.
it pevs us.  Yaur dealer
will get you one.

B-METAL
REFINING CO.
4th fl. 525 Wooedward Ave.,
Detroit, Mich.
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carlier on waves helow 150 meters aml re-
main constant far later in the following
morning than the same conditions on 1011rr| 2y
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 s increased
and the frequency btecoming lower and
lower the night ranges are shortened. On
1,000 meters and above we have hardly any
noticeable increase i signal strength by
night. 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 frecm that station iz louder
than the real transmission on the lang wave.
Another point worth mentioning s that
during any eclipse of the sun by the moon,
night conditions prevail in radio, and great
cdistances are spanned.

HAMS TAKE NOTE
Editor, Rapio NEwS;

I regret that you did not include my call
letters, ete., in your list of British amateur
stations., I am particularly interested in
trans-Atlantic work and have received 13
American- broadcast stations to date, as weil
as many amateurs, with detector and two
step audio. T am very anxious to conduct
tests with amateurs on your side, as I am
‘an American studving in England, holding
a license for station 1HGO in Ameriea, as
well as 6ZX in England. For transmission
T have a 250-watt C.W, and phone set (110
meters) and a 10-watt CW. and phone set
{440 meters). For reception. a detector and
two step audio and a six-tube Super-Heter-
ofdvne and a special 100-metet receiver.

Best 73’s,
Hewry FizeLo,
Baggrave Hall,
Leicestershire, England.

NEW QRA’s

9CVZ—(Change of address) Dwight
Rancroft, 4028 Abbott Ave., So., Minne-
apolis, Minn. 20 watts C. W. and Fone.

SWC—(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 CW. and
Fone. All crds answd.

7GR—Ernest E. Harper, Station A,
Vancouver, Wash. 5 watts R.A.C.C.W.
All ¢rds answd.

3AW—(Reassigned) Dwight M. Wil-

liams, 40 Jefferson . Ave., Iaddonfield,
N. J.

8DNF—William BD. Croft, 802 Enter-
prise Ave.,, McKeesport, Pa. All crds
answd.

8DSS—DByron E. North, Victor, N. Y. 5
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—ADbe Benesovitz, 415 McKinley
St.. N, Hibbing, Minn. All crds QSL'd.

AUF—Luis Gandia, Jr,, 13 Estrella St
Santurce, Porto Rico. QSIL’s appreciated.

4UG—Angel Libro, 11 Cruz St., San
Juan, Porto Rico. QSL’s appreciated.

3IGR (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 crds answi,

3ADS (Re- assigned)ﬂjmeoh
133 Tenth St., N. E.,, Washington,
All erds answd

Cohen,
D. C

What if yvour one ear could be right in the
same room with Paul Whiteman's band; or
in the White House when the President
speaks, Suppose your other ear could hear
these same features over radio with a

Thorola Loud Speaker.

It would be just like both ears listening to
the one original production. Such incred-
ible farthfulness has now actually been
achieved in a loud speaker.

Convince yourself, just as we have proved
it to astonished experts. This unbelievable
perfection of Thorola Loud Speaker is the
outcome of those same facilities, that same
scientific excellence which made Thoro-
phone the classic loud speaker.

Now Thorola, like Thorophone, isacclaimed
the greatest advance of its time in loud
speakers. Thorola, like Thorophone, has the
exclusive horn of famoussynthetic Thorite,
with perfect acoustic properties impossible
in wood or metal. But no matter how the
experts have praised, you will still want
the final test-——your own ears.

We are sure of your judgment on this
greatest of all musical instruments. We
know how millions have awaited an instru-
ment so good, so low in price, and needing
no battery. Thorola already sweeps to rec-

Lend Us Your Ears

REICHMANN CO., 1729-35 West Seventy- Fourth Street, Chicago

ord sales. But if your dealer should be
unable to supply you there is no need to
forego this great new radio enjoyment.

You may promptly send us the coupon be-
low with remittance and either model of
Thorola will be shipped prepaid, with an
absolute money-back guarantee.

Be first among your friends with this latest
radio wonder. Let everybody listen. De-
cide whether such tone purity was ever
known in any loud speaker regardless of
price. Note the great volume on weakest
signals, the absolute clearness on greatest
volume, the entire absence of blare. Never
has there been such performance, size,
beauty, richness at the low Thorola price.

Hear Thorola at our risk. You will agree
with thousands that Thorola for the hArst
time puts any radio set at its best. Makes
sumnmer radio better than under good con-
ditions heretofore. 1f youarenotmorethan
convincad after thirty days, send Thorola
back AT OUR EXPENSE. andeverycent
you paid will be immediately refunded.

This unusual offer must be withdrawn as
soon as Thorola distribution catches de-
mand. (Thorola is sold regularly only
through retail channels.) Fill out the
coupon and mail it now.

)
GUARANTEE s
“Thorola is guaranteed to provide approrimately //
twice the volume of any loud speaker (except
Thoroplhone icself) inm your own epinion, or your /
monev wil] be fullv refunded st any time within 30 / N9
days from purchase date. e @Q“o"
Thorola volume will be from two to three times Ve O oY
the volume of ynost wejl-known makes of loud e ey
speakers. i’ 3 F &
Thorola improvement in tone quality i oo\' QQ\ o z,'.'*&\
is even more remarkable. 2T 6%9?)\
«,\" & C}E’ 9 /S
RS e RSN
Ao TaF op Ee
THOROLA 4 // ?"ﬁ“o‘o'“ _}\z"q ot &\\CQ‘\“} .;..00
& .
142" Bell Horn. Beautiful Black Flor 7 6%+ ,\oba St e N /
i ini ith Cord < A O
entine Finish. Complete wit or A b“y e o A "
and Plug. Base felt-mounted (o)) ¥ A
A

THOROLA 3

/ o
/ 9?.0‘090 S S - d
Tl e AT
12" BellHorn and $ / ?}‘&9 PR E‘@‘ o Ve cﬁc"'f o -
Cord.Horn Finest <5° 6‘0 ¢ 0(\ &, é@c- P s
ghdi Florentine / %42 $a‘ 4,2 &0,7 £s X S ool
inish.

LEGO WONDER
FIXED DECTECTOR

for
REFLEX & CRYSTAL SETS

Somnething entirely new
1009, SENSITIVE

No parts to wear out; practically

Audio  Frequency Transformers
give you extra volume and pre-
serve the original tone quality as
well,  The original design with
the needed extra we t in_ the
core makes the differense. Irully
suaranieed,

: ng Shell type lami- '/z to 1 Ratio—34.00

U d'elwer][?stmg. nated core. Aceu- to I Ratio— 4.50
nconditionally Guamntegd. rately wound coils.  Ask your dealer, if he cannot sup-
Designed to withstand high Extra long bind- ply mu send hls name with sour

ing posts, order

National 'Ii’ansfonneerg_

Manwtacturers of Transformers of All Trpes
.\\1_‘ (56 Whiting St.,

Plate Voltage.
For Sale by All Dealers or Sent
§ Postpaid. Insured $1.00.
Lego Corp., 225 W, 77th St., N. Y. C.

Y LA DN

7/’///{/////.’”!”"m‘mrmvmvmw“_w ‘

fs

Chisago, Il ‘J
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RADIO CABINET No. 1000

Specifications

Selected, matchcd mahogany veneers. Adam
br, finish, rubbed dull, or figured American
Walnut. Top 37 x 19. Height 43",

PRICE
Freight prcpaid, east of Mississippi
$80.00. CASH MUST ACCOMPANY
ORDERS,

Horn and battery compartment 32 x 17 x 14"
high.

Will take any loud speaker on its side, or a
14”7 speaker upright with plenty of room for
batteries.

Ingenuous idea for set opening,—removable
panels are furnished to it and cover openings
for sets from 18 x 7 wup to 32 x 10.

We have manufactured high-grade furniture
for 45 vears, and guarantee you bhest of work-
manship with piano finish.

BURT BROS., INC.
2000-14 S. 9th Street Philadelphia, Pa.

Territories open for Agents ard DIstributors
for our up-fo-minute line of Radie Cabinets.

River,
ALL

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
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 2568—profit by HOM-
MEL’S experience—it is paying hundreds of other
dealers—why not you?

WHOLESALE EXCLUSIVELY

LUDWIEHOMMEL &E0

©29 PENN AVENUE ——m___- PITTSBURGH, PA.

Hammarlund Condensers
Grounded Rotor—Brass Plates

Increase Your Volume and Distance!

WRITE FOR FREE DESCRIPTIVE
CIRCULAR AND PRICES

HAMMARLUND MFG. CO., 144 W. (8th $t. N. Y. C.

' D.

“what |

310 (Re-assigned)—Eskew Grant, 1351
A St, N, E,, Washington, D. C. All crds
answl.
9IK—Charles J. Webster, Cogswell, N.
. 10 watts CW, ICW and Fone. All
crds answd.

6AQK—Herbert Perry, Somerton, Ariz.
5 watts SPCW, QSL’s appreciated. Al
crds answd.

8DPE—Elton Spencer, 501 Cowan Ave.,
Jeannette, Pa. All erds answd.

9EAN—Clarence O. Roser, P. O, Box
161, Potosi, Wis. 5 watts CW. Will
QSL. All c¢rds answd.

9DKG—Jack R. Adams, Church St,
Granby, Ma. 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, Cavey, 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, ICW and Fone. All crds QSL'd.

CALLS HEARD
F. KELLER, 400 W. PERRY ST, BUCYRUS, O.
All Fone: 1bjm, 1xy, lxae, 1xyk7 1xat, ’7rh
2byz, 2xaf, 2xb, 2ba, 2xi, 2co, Zey, 3yl 3bob 3od,
4na, 4it, 4cs, 4bw, Samf Sye 5xy, 5Srk, Sca, wa,

i ﬁeow $xb, 5na, Saao, va bapw, bcke, 7abb 8dbc,

8bce, Sbf\v, Bdaw, 8xad, Skr, 8dcz, S\at, 8b0w 8xo,
8chm, 8de, 8xc, 8xg. 8xj, 8yo, 8xs, 8ri, 8yaj, 8bma,
8bca, 8ii, 8bbe, 8chj, 8dmg, 8hxz, 8dat, Skg, 8aac,
8dk, 8bqi. 8hsc, Sbpa, 8hei, 8iq, 8ah), 8xbv, &cam,
8bcu, 8dic, 8bls?, 8cmu, Shie, 8chp, 8dtf, 3do.
8dqk, 8zi, 8bf, 8avx, 8bss, 8bas, 8bjl, 8bei, 8hef,
8hsw, 9blf, 9him, 9ehv, 9abb, 9bbn, Scyu, 9ake,
9¢ln, 9abx, 9cfk, 9day, 9qi, 9bgn, 9¢k, 9bnd, 9rm,

9z1, 9zc. 9ehb, 9cpq, 8bj, 9ebg, 9xae, 9dbg, 9xn,
9bio, 9ded.

Can.: 3zv, 2bd.

Cuban: Zhy, 6kw, 7sr, 2hs.

A crd to all those who gsl.

90 BRIDGE ST., HOLYOKE,
MASS.
ladm, laer, lahe, Iahl, laqr,
1bbh, 1bch, tbez, lbhm. lbzc, lcoe, lev,
Int, 101, tga, 2aay 2adw, 2acl

E. PETRIN,

laxn, laxu, lbbe,
igl, 1hn,
EaEp 2ah| 2ana,

Zaok 2at, 2azy, 2boy, 21)1)\ 2bi, Zbgo, mel 2buy, . :

2ejc, 2clt, 2cmk, Zcne, 2cnk_. 2¢cvq, 2czr, 2[u, 2lex,
21x, 3ahw, 3ahp, 3ajs, 3aky, 3auu, 3hbt, 3hml,
3bmo, 3bai, 3brf. 3buy, 3bhwt, 3cbl, 3cka, 3ckl,
3ds, 3gb, 3gc, 3gka. 3hd, 3ku, 31, 3v, Imp, 3og,
3pu, 3sl 3tio, 3ts, 3wg, 3wl, 3wv, 4bm, 4eq, 4hw,
dlo, 4rr, 4tj, 4un, 4vz, 8aah, 8aim, 8afq. S8amx,
8ape, 8app, 8apu, Savk, 8aw, 8awj, 8axf, B8ayb,
8bjy, 8bkh, 8hla, 8bqr. 8bvr, 8bwh, 8hxx, 8byb,
8ced, 8cfa, Scim. 8cfv, S8cga, 8cgm, 8clc, 8caf, 8dat,

8dcy, 8dga. Sdha, 8dinr, 8dnb, 8daf, 8de, 8doo,
&dqf, 8he. Skh. 8pi, 8qa, 8si, 8uk, 8uq, Swy, 8:zg,
9bulk, 9dlb, 9lz

| Can.: 1di, 2bn, 2fu, 3wg.

9EAN, P. 0. BOX 165, POTOSI, WIS,

laer, lagg, 1avf, 1bbu, 1btr, lede, lckp, ler, 1ii,
Imr, 1tt, 2le, 2wr, 3cj, 3kp, 3kw, 3op, Jot, 3ov,
Jqy, 4ae, 4af, 4ai. 4az, 4bg, 4cs, 4jd, 4jw, 4mi,
4nx, 40a, dow. Sabd, Sad, Sads, Sags, Sair, Sam
5aj, 5aly, Samz. Scn, Scs Seg, Selc, Ser 5fv, 5111,
Sic, 5jl, 5jz. Ska. Skb, Smb, Smo, Smr, Sna, Sny.
5qs, Srg, 5sb. Sva, Sve, Svm, Svv, 6ace, 6age, 6vo,
7co, 7hw, 7pj, 7qd, 8abu, 8adk, 8aeg, 8agc, 8ai,
8alk, 8al, 8aln, Sanb, 8anh, 8aro, 8arz, 8as, 8atc,
8an, Baue, Bam 8ayl. 8azm, 8hed, 8bJu, 8biv, 8hm,
8bmb, Sbn Sbnh 8bul, 8bzc, 8cab 8cap, 8cdi,
8cej, Sceu, Scif, 8C0g, 8cpz, 8cre, Scrv, 8ct, Sev,
8czz, 8da, 8dar, 8dbf, 8ddc, 8dg, 8dgn, &dgr, 8dhs,
8dil, 8du, 8kn, 8kc, 8kg, 8li, 8nb, 8pu, 8rj, Srm,
8rn, 8tj, Swl,

9DH]J, CROWN POINT, IND. (ONE TUBE)

law, laal. 1ii, lawe, Z2ea, 2Zbhrb, 3buv, 3cbm,
3cen, 4o, 4in, 4jr, 4qf. 5am, Saipn. Seb, 5elr, Smh,
Smo, Sps, Sq1, Srg, 6ahu, bawt, 6bro, éhvz, 6chh,
6xad, 7aho, 7aha, 7aiz, 7ju, 7ob, 8atc, 8ah, Shimh,
Sbuf, 8bzt. Scmy. 8cnw, 8ctg. 8cpk. 8cqh, Scei,
8ded, 8dhj, 8dhq. 8dep. 8dgo, Sdp, 8tt. Syd, 8zz

Spark: 9aaw. %aoy, 9btx, 9bhg, 8cma, 9hgq,
9cxm, 9¢rm, 0dil, Suk, 4fg.

C.W.: 2ca, 2ced, 8ga.

9cow, 9me.

Fone: 9abg, 9aiu, 9aio, %auy, 9bbg, 9edf, 9caw,
9dsa, 9dwx.

Can. : 2be, 2bn.

Gld to qsl to above,

9ami, (9ahe), 9azj,
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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, Presidont

165 BROADWAY, NEW YORK
Dept. G

A Genuine Self-Starting

REMINGTON No. 10

53 865

30 DAYS -
FREE TRIAL

This is the best buy of the year—the biggest
typewnter value ever offered. Actual cash sav-
ing $64 on new machines—%$20 to $43 on rebuilt.
Perfect appearance and working eondition. Al
late improvements, Guaranteed S years. Satis-
faction or money baek, Write for details.

Cut Prices ou All Stgndard Makes

Lincoln Typewriter Co., Inc.
Dept. 16, 298 Broadway, New York City

Bmericas Leading brdependent Typewriter House
FR EE YOUR OWN Name and Address
Printed on Thank You Cards

i Hear what YOU like, Statlous are
T —

g]ad to put on_numbers at yo
st. We rmt Special Cards thet
A4 the RAGE.

[ ﬂ’@_- a d;. _Oetrmf

gt ATEENEION,
\| rds (Prmnng FREE) lon—only
[ty z“;:.czihnt

$1.352 300—$2 35, POST
s the Buincan
whalaras

PAI[f Order TO
EONEY REFUNDED if Not Satisfied

h d
s T BB SR
Send order with check or money order today — NOW
RADIO PRINTERS, M26 Main Street, Mendota, IHinois

e vuTIR

= RV 17 . M o, Ores
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2WZ, BROOKLYN, N. Y.

4dv, (4dy), deb, 4iz, 4ki. 4doa. 4gf 4t], Saw,
Sair, 6ea, 6gh, 6zp, 6amw, tup gw, eg, 9aaq, -
9baz, 9bmu, 9bna, $ccw, (Yeee)d, Yeu, Dean, Hdbj,
adls, (9dww), 9dxl, %ell.

Can.: lar, 1bq, 1dd, 2az. 2hn, 3hid, 3ic, 3he,
3ly, 3ml, 3ms, 3oj, Iwg, (3adn), Hz.

35J, FINDERNE, N. J. (NEW QRA)

laaq, labp, ladn, lajc, lano, lapm. lasy, lawe,
1bbe, 1bom, lejj, lckp, lepn, lexq. ! ldq loa.
1pd, 3ahp, 3ajd, 3baq, 3blc, 3bnt, | ichy, dodu.
3cgd, dcoh, 3dw, 3ek, 3ic, 3fn. 3gh. Jge, 3ki, Jos,
30q. 3qt, 3tp, 3vw, 3vz, Jzo, 3wv, 4in, Joq, Smi,
8aiq, 8agq, 8abq, 8brc, 8ku, 8dnf. 3ak. 8cko, 8hsq,
8hoe, 8cej, 8ci, 8cy, 8aq, 8cci. 8¢ Alw, 8dki,
8nlb, 8aji, 3cc, 8dk, 8daa, Bdga. heyq, Jeyw, Jazx,
9acx, 9che, %idaq.

Wil gsl all crds.

W. WARD McKINLEY, ORIENT, OHIO

C.W. and Spark: laur, . Zece. 2crq.
Zlg, 3abh, Jabn, Jabw, 3ain, s . dey, 4,
dog, Sal, Sam, 5fd, Saed, Sajp, >aki. 3amh. Scnh,
7axk. 9aj, 9au, 9ax, 9ba, 9bd, 9ct, Jed, el, Yeg.
9ei, 9ek, 9en, 9eo, 9ep, %es, Teu, 9fu, 9nf, 9nu,
9re, 9tu, 9wy, 9ur, 9xb, 9aad, %aal, 9aau, 9aby,
9adh, %aea, 9aeg, %afy, 9ajd, %aml, Samu. 9azr.
9baw, 9baz, 9bec, 9bce, 9bew, 9bdb, 9bde, 9bex,
9hlh, 9bfi, 9bhw, 9 bhh, 9bkr. 9bna. 9boe. 9bol,
9bpt, 9bvv, 9bye, 9byf, Ibzi, $cad. Ycci, Yces, Seez,
9ckh, 9cld, 9cme, emp, 9cno, 9cop. Qcow. 9cth,
9¢cwm, 9cyi, 9cyq, 9czs, %dda, Qdhr. 9djz, 9dkp,
9dln, 9dlw, 9dml, 9dmw, 9dni, 9dqu. %dro, Q.
9dwk, 9dww, 9dwz, 9dye, 9(1)'_\1 ‘eag, 9ecv, Jedh,
9edi. 9efo, Yefd. 9ehh, Zeiu, 9ekv, “ekn. )el\) Seld.

Fone: 2rh, 2rp, 2x1, 3Jaay. 4ab. 4af. 4ai, dem,
dew, 4me, Sfc, 5qd, Sagj, Saiu. dakf. Samf, GSxaj,
8av, 8az, 8cd, 8do, 8ec. 8lz, Smy. Soi. 8rl 8ii, 8wx,
8xc, 8xj, 8xp. 8xr, 8xw, 8ym, 8vo, Sain. 8azn.
8hca, 8bhu, &bng, 8bna, 8brm, 8hss. 8bxh, 8cdp.
Scemu, Scuj, 8cwc, 8dgj. 8dig. 8dla. 8dro. 8dqm,
8xaon, 9fn, 9rf. 9qi, 9ads, Qahj. 9ahu, 9ahz. 9agh,
9ake. 9aur, 9bbm, 9bcx, 9ch. 9che. 9cik. 9esk.
9dhd, 9ddm, 9dil, 9dsp, 9dst, dvp, efls, Jelt.

Can.: J3ads.

Cuba: 6kw.

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
equipment 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
saw(ei you money on everything you
need.

L. X N K N N N _ N _ N _J_JN_§_}R_JN §-F_N_]
Mail the coupon TODAY to the :iorcsnearestyou.
2
Sears, Roebuck and Co.
9CVL, ATCHINSON, KAN. (ONE TUBE) Chicagob Philadelphia  Dallas  Seattle
laac, labe, labf, labt, labx. labyv. lacs, ladn.
Yael, laez, lafe, lagg, lagh, lagk. lain. 1aj, lajp.
laju, lajv, lajx, lakh, lali, 1ali, lane. lanr. lany.
laol, laos, lapw, laqgf, laqi, lagm, lar, lare,

Send New Radio Catalog.

larp, lask, latw, laty, laua, lauk. laur, lavb, Name ... -
lavw, law, laww, laxa, laxh, laxua, layt, lazn,

1bbh, 1ber, lbep, lbgc, lbhgq, 1bgt, lhie, 1biy. The World’s Largest Store is RADIO Postoffice................. State. . .....i -
1biz, 1bkg, 1boq, 1boz, 1bgh, 1bgw. 1brl, 1bsd, HEADQUARTERS. Here you can get

1bse, 1bsk, 1bso, 1bsz, Ubtr, 1buf. 1bus. 1bv, lbvh, the famows SILVERTONE neutrodyne Rural Route........... Box No........v..us
1bw, 1ka tecal, lcax, 1lecdo, Icje. lejr, 1ckp. receiving set or the smallest redia pari—

icmp, lemx, 1CDf 1CP1 lepn, lcql, letp. letw, at the [owest prices in America. Street and Now . oo oo

LR DL P L EELY

lew, lewe, lcwp, ler, 1fh, lid. lga. 1gv, lhe, Ihh,
1ii, liv, 1jf, 1jv, 1ka, lke, 1kd, lku, 1wnl, Imy,
loj, lpa, lpf, 1pj, lqp, lqz, 1rd, 1ry. lsp, lsw

ttw, lue, Tuu, lwr, 1xa, Ixah, 1)\] I1xz, 1xw, lxu.

Ixar, lyb lzx 1zl, 2;1ay 2aaz, 2adf. 2adp. 2adu, ®
2ae, 2ag, 2al,] 2alj, 2aln, 2ana, Z2Zapy, 2ate, 2au,
Z2avg, 2awl, 2awy, 2ay, 2ayv, 2avz, 2azy. 2bab, 1t WL.5. Wavelength 345 Meters. Tune in-
2bbn, 2bbx, 2bee, 2bjo, 2bhlm, 2blp. 2bmr, 2bn, =— -
2bnz, 2bod, 2bgh, 2brb, 2bt, 2bte. 2btl, Zbum,
2bug, 2bxp, 2bxr, 2by, 2byd. 2ca, 2cae, 2cbl, — ®
2cdn, 2edp, 2cee, Zceg, 2cgi, 2ckj, 2ckm, 2ckp, 96
2¢la, 2clr, 2cnc, 2cnk, 2ecpa, 2cpg, 2cpx, 2cqi, (J unlor

2cqp, Z2erc, Zerp, Zerw, 2csr. 2eux, 2cuz, 2cvl, i g R
2ewp, 2ex, 2exd, 2cxj, Zexl, Zexw, 2el, 2gk, 2ic, = 1% ARGCI'IBPSEBIJ'Q Wet ‘B’ Bﬂﬂ'@l‘}" CHDEICI‘U"BOO Mil Aﬂ"lps

2iu, 2iw, 2jd, 2jo, 2jr, 2kd, 2ki, 2ku, 2my, Z2oj, i i | 12 CELLS VOoLTS

2om, Zor, 2pd, 2tp, 2ts, 2tz, 2ubh, ’21'm. 2wh, 2we, ; g T —

2wr, 2wy, 2xae, 2xkl. 2xi, 2xq. 3aa, 3aai, 3aao,
3abw, 3adb, 3adn, 3ae, 3aer. 3ags, 3Jaha, 3ahk,
3ahp, 3aig, Jaik, 3ail, Zaix, 331, Jaid, 3a)s Jajz,

" The Worlds Largest Store -‘owns -and operates Statio

3ak!, 3anu, Japb, 3apn 3aqr Jarm. 3arp, 3as, Jatb, i , H : 3
Tati, Java davy, 3ba, Ihay, 3bb. 3bbu. 3bdi. dbdo. Noises commo@y called static are not present with
%gm, 3b3%, f3bg3%, 3b1,3b3bkr, 33bb1i, sglu. g?jmﬁ 3[2;’nn, RABAT batteries. Therefore RABAT users find their
bms, o pD, a, , Abs, sh, 3bss, - . ., .
bk, 3b, 3bip, 3bu&‘ 3&3’[’ Abux, 3buv. by reception is much clearer and more distinct—enabling
3bvn. 3bw, 3bwj, 3bwt, 3by, dea. Jcah, 3cb, ichl, Rabat them® to tune in on more stations

Jcbm, 3cc, 3ceu, 3ed, 3cef, 3cel, 3cez, 3cgs, 3cim, ical "

3¢in, 3ejx, dck, 3ckj, 3ckl, 3eo. 3ex. 3con. erd, ggemxca

3iv, 3ji, 3ds, 3clt 3eh, 3er, 3ic, 3, 3fy, 3gc, 3gz. argers : .
hb. 3 3iv, 3ia 3je. 31 3% 3jy. 3kd. 3ko. 3kp. for §B,, In making your battery replacement, remember the in-

3kg, 3kx, 31b 3lg, 3N, 3lr, Jx, 31z, 3mh. 3me,

ek g S Y Y S b Sl e Yme batteries stallation of a RABAT will not only give you longer

iph, 3pw, 3pz, 3qe, 3qv, 3sc. 3sp, 3tb. 3ti, Jtm. Junior battery life, higher and more continuous voltage but also
3tp, 3tr, 3ud, 3uf, 3tf, 3wg, 3ws, 3xar, 3xm. lyo. i + H : H H

Sye 324, Szia, 32t, 4ab, 4t dag. 4ai das. dbm. $1.40 brm‘g you clearer tones while tuning in on many more
4bq, 4bw, 4bz, 4ch, 4ci, 4cl, 4cm. dco. dos, 4db, . stations,

4dg, 4dq, 4dv, dea. deb, de.q der, 4fa, 4ig. 4fq. | Senior

dfr. 4fs, 4ft, 4fz, 4gw, 4gh 4gl. 4gx, dpy. dpz, r $4.80

4hs, 4hw, 4if, dio, 4it, 4iu, 4iz, 4jk, 4jm, 4jr, 4js.
4jv, dku, 4li, 41j, 4mb, 4me, 4mi, 4ni. 4oa. dod.
4og, 401, 4]6, 4or, dou, 4pd. 4qf, 4qw, 4qy, 4rr,
4ru, 4sb, 4sh, 4si, 4sn, 4ss, 4sx, 4te. 4ti, dwe, 4xc.
4xe, 4\r 4~cw, 4yq, 6aam 6aan, 6aao, 6abk, acl
6acm, Gad 6adh, 6afq, 6afs. Gagk, 6agl, 6ahn.
6ahp, 6ahu, 6aia, 6ate, 6aiv, 6aiu, baiw, 6aja, 6ajl,

The Radio Rabat Company

6ajh, 6ajv, 6ak, 6akk6:16:1k2 6ale. 6alk, 6alo. Gams, 914 Bangor Building, Cleveland, Ol'llO

6amnw, 6anh, 6ane 6anp, Ganq 6ac. Oaoi,
6aocn, 6aos, baou. bape, Gapw, 6arb, 6arl, 6aro.
haru, 6asa, 6as), 6asp, Gasw, daut. 6Gauy, bGauu,

6avr, Gaw, 6ﬁglb Gawq, 66?3\1\)’1', g]a‘ws. 6€W‘t, 6hab, = __,_-_--ld
6bah, 6hau, 6bbc, 6bba. t, 6hbu, 6bbw, 6bca, — 4 - — . = 60
fayg, Gbcb, 6bel. hcz. 6bdi, 6bdr, Sbdt, hdu, ﬁ R BA Se 1‘ Y =t 24 $()
Ghel 6bco, 6beq, Shez. 6hb. 601, 6B, EhIn. Ghic, j e a nlo ~— I2CELLSVOLTS —
éhid, 6bih, 6bis, 6hj], 6bja. 6blii. &bkx. &hlk, 6blm. : :

RN A ROl e Ol SOl A Rechargeable Wet 'B'Battery. Capacity 2800 Mil-Amps. - 48 voirs 71788
Ghpm, 6bpz, 6bpl, 6brf, 6hrg. 6bri. éhrm. 6bse, L T ——

6bsh, 6bsj, 6bsh, &Ebsr. 6hsn. 6btt, 6bua, 6buf, R - "
ghuh, 6bui, 6bum, 6buo: 6bur, Ghus. Ghuy. Ghve, Insure your copy reaching you each month. Subscribe to Radio News— l

6bvg, 6hvs, 6bvz, 6bwe, Ebwp, 6hy, 60ai, 6caw, i ishi
CoE e Geb ooy ChuR Gl oL Goaw $2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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HE one part of your set
in which there can be ng
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 Dby Good Dealers

Everywhere or Direct Upon

Receipt of Dealer’s Nome
and §1.50

Patented May 15, 1923
Serial No. 1454997

Infringement subject to prose~
cution.

GREWOL 2 in One Crystal  memmmmm
Two surfaces nstead of only one. ﬂ-
Doublé life, double  value. fi

50¢ each

cU‘\RAN'rEED 9“

RECHARGEAEBLE

Volts $5 50 Vluol?s $10-00
Volts $7-75 A $12.50

Volts
Recharge from any 110 volt A.C. Mne with small home
rectificr.  Shipped fully chiarged and ready for use after

adding aeld.

€ Volt

100-120 Amus$16'00
RUBEER CASE

Will last for years with ordinary care.
SERVICE ‘A BATTERY
80-100 Amps $14'00
6 Volts
2 YEAR GUARANTEE
INDESTRUCTIBLE
SERVICE BATTERY CO.
704 East 102nd St., Cleveland, Ohio

Insure your copy reaching you each month.
$2.50 a vear,
Y. C.

Subscribe to RADIO NEWS
Experimenter Publishing Co., 53 Park PL, N.

6ede, 6odg, G6edm, 6cel. 6cej, 6eek, Geep, Geeu,
6cim, 6cfq, 6efy, 6c¢fz, 6egd, 6egg, 6cgo, 6egr,
6egw, 6chl, 6chu, 6cua, 6¢chv, 6chz, 6cia, 6cid,
6cih, Geix, 6Jb Gclv 6cka, 6cke, 6cki, 6ckr, 6clr,
6cmr 6cmt, 6cmu, 6eng, 6¢cnh, 6en. 6cod, 6eqe,

6esc, 6dbd, Gea, Geb, 6ec, Gegl, Gen, Geo, Geq, Gev,
6fh, 6ip, 65m, ny, 6g‘J, égk égl, 6gr, 6gt, 6ip, 6Ja,
6jt, 6ka, Gkj, 6l, 6ln, &lu, 6lw, 6mh, 6ms, 6nb,
6nx, 6od, 6ol, 6pe 6pl 6pu 6qi, 6q), 6rd 6511, 6tu,
6tv, 6uo, 6uw 6ux, 6vd 6vl, 6vk, 6wv, 6xe, 6xl,
6za, ozah, 6zzl1, 6zar, sz 6zh, 6zg, 620, 621:
6z1, 6zu, 6zbt 62bj. szo, 6zca 6zz, 7aas, 7aci,
Zaci, 7adi, 7adr 7ads, 7aca, 7af, 7ain, 7aflo, 7afs,
7afu, 7alz, 7agi, Jagr, 7agv. 7agz_. 7ahv, 7aty,
Jage, 7aj, 7ajd, 7ajt, 7ak, 7akh, 7akk, 7ald, 7all,
7ame, 7ant, 7asv, 7ac, 7at, 7be, 7Dbj, 7co, 7cz, 7ds,
7em, 7ey, 7fd, 71q, 7ir, 7oa, 7gi, 7go, 7gr, 7gs,
7gw, 7ha, 7hg, 7hw, 7ig, 7ij, 7o, 7it, 7iw, 7id,
kg, 7ks, 7kv, 7kz, 7ln 7lu, 7lw, 7ma, 7mr, 7ms,
7ny, 7ob, 7om, 7ot 71)1 7qb 7qc, 7qd 7q| 74qj,
7qu, 7rd, 7ry, 7sc, 7sf, 7sh, 7to, 7tq, 7tt, 7tx, 7uc,
7ue, 7uf, 7ve, 7wm, 7wp, 7xaf, 7xg, 7xi, 7yc. 7zd,
7z0, 7zu, 7zv, 7zi. (Over 2,000 Ss, 8s and 9s.)

Canadian: tad, lar, 1lbj, 1bg, 1bv, lef, Zbe,
2bg, 2bn, 2cg, 2co, 2dn, 2hv, 2ic, 3aa, 3abc, labn,
Jad, lJada, 3adn, 3ads, Jadv, 3ae, 3aec, 3apt, 3aiy,
3aq, 3at, 3av, 3ba, 3bg, 3bi, 3bj, 3bg, 3ck, 3db,
3dn, 3dz, 3fc, 3gg. 3he, 3hi, 3hp, 3hy, dir, 3iv,
3jt, 3kg, 3ko, 3kp. 3k, 3kw, 3Iml, 3mn, 3ms,
dam, Jul 3oh, 30j, 3om, 3pg, 3Ipz, 3qn 3qs, 3sp,
3th, 3tj, 3un 3vh Jwg, 3Iws, Jwv, 3xi, Ixn, 3Ixx,
3yh, 3yv, le, 325, 3zt, 41g, 4aj, 4aw, 4cb 4co
4cr, 4er, 4fz, 4hh, 4nf, 4ta, 5go, %al, 9ar, %hg,
9bj. 9bx, 9ce.

Cuban: 2by, Zww, and a station signing
(gra?).

BRITISH 6L] (S. K. LEWER, 32 GASCONY
E, WEST HAMPSTEAD LONDON

N. W. 6, ENGLAND (DET., 1 AF.)
American: laac, laar, labf, labt, labx,
lact, ladl, lah, lahf, laib, laja, lakl, lak,
lalw, lana, lanv, lapu, lapr, laqr, lare,
larx, lary, lat, latm, lauw, lavi, lawh,
laxn, 1lba, 1lbaa, 1bbo, 1bcf, lbecr, 1bdu, lbep,
1bes, 1bgq, 1bgs, 1bgt, 1bh, 1bhm, Ibie, 1bjm,
161, 1blb, 1bn, ibne, 1bom, 1bgl, 1bsd, 1bse, 1bt,
lb\ 1bz, lcal, lcap. leex, ledo, l1ces, lcgq, lcih,
ic), lcjp, lckp, lema, lemg, lemk, Ieinx, lcoe,
1cpf, 1cpi, leru, lesl, lect, 1dg, 1dz, leq, ler, lgu,
lgv, 1ii, 1il, 1it, lin, 1ljv, lka, Ilt, 1lv, 1y, 1ma,
1mb, Imk, Im!, Imm, Int, 1pc, lqu, 1qx, 1rj, irk,
Irr, lrv, lsa, Ise, ltp, ltw, lum, Ive, 1wl, lxah,
lxnk, 1>.ap, Ixar, I1x), 1xu, Ixw, 1xz, lyd, 2acd,
2adk, 2aed, 2ag, Z2agb, Zajd 2ama, Zamr, 2anu,
2avg, Zawe, 2awf, 2awl, 2ax, 2az, 2azy, 2bap, 2bgi,

“J‘llpu”

lacr,
lalk,
larq,
lawv,

2bgo, 2bl, 2bmy, 2bnu. 2bpb, 2br, 2brb, 2bsc,
2bsr, 2bu, Zbuy, 2bxd, 2cee, 2cei, 2c¢cfb, 2¢jr, 2¢jx,
2¢ck, 2cla, Zem, 2cma, 2enk, 2enm, Zepd, 2cpd.
2cpf, 2epx, 2erp, 2crw, 2csl, 2esp, 2cve, 2¢vi, 2w,
2ex, 2exd, 2ex], 2exw, 2dk, 2dn, 2ei, 2el, 2em, 2fo.
2gu, 2gx, 2hh, Zhk, 2ht, 2it, 2iu, 2jd, 2kd, 2ki,
2kr, 2ku, 2kx, 2Znj. 2pv, 2qe, 2rk, 2rw, Zsw, 2t
2tp, 2tu, 2ud, 2vf, 2ww, 2xah. 2xq, 2xv, 2ym, 3ac,
Jaou, Jaqy, 3auv, Jauw, 3bay, 3hd, 3bdr, 3bfq,
3bgi, 3bit, 3bji, 3bjp, 3bjy, 3bl, 3bz, 3cc, 3ecdn,
Jcyn, 3hh, 3je, 3ju, 3ke, 3lg, Imb, 3me, Ime, 3ni,
Joe, doh, 3Jot, 3pk, 3qv, 3te, 3tu, Jud, 3vw, 3Jws,
3xar, 3vo, 4an, 4ar, 4by, dbz, 4¢l, dea, der, 4zw,
dhs, 4ht, 4io, dow, 4rc, 4sh, 4xc, 4xf, 4xs, 4yx,
Sair, Sec or 5ek, 6bcl, 6bjj, 6bn, 8ut, 7ac, 7bj.
8aam, 8ab, 8abi, Babs, 8af, 8ali, 8amr, 8ao, 8aol,

8apt, Satd, Savl, Sbbd 8bbf, 8bep, Sbnn 8bq, 8hqi,
8bw, Sbyq, 8c<:], 8cgu, SC)(I 8¢k, 8coj, Sct[), Seuu,
Scvx, Bey, 8cz, 8dda, 8dde, 8dkd, 8dku, 8dm, 8es,
8fc, ng 811(:, 8ir, 8lc 8nd, Sqa Sncl 81m 8rn, 8sp,

8tr, 8tt, Sur, 8vw, sz_. Sxbh, 8x_s, Sza, 8zu, %aa.
Qacq, 9ahz, 9atn, 9azx, 9baq, 9bib, 9biz, 9hjt,
9lin, 9ca, 9caf, 9cax, 9ccm, 9ceu, 9cga, 9cgw,
9dk, 9eak, 9elb, %lu, 9iv, 9iy, 9Im, 9ms, 9my,
9rm. 9tv.

Canadian: laq, 1bd, ihvr, 1dd, 1dj, 1dq, 1dt,
leh, lef, 1fm. 2be. 2bg. 2hn. 2hq. 2cg. 2hg, 2hn,
3adn, 3bp, 3bq, 3co, Jko, %alk, 9bl, 9cf.

Argentine: cb8 (on 25th May; qrz on one
tube). Pse gsl. Complete log kept. All cards
answered,

SAQC, FORT WORTH, TEXAS
lall, 2ik, 3ek, 3lg, 3ot, 4dg, 4dl. deq. 411, dio,

33 too numerous, 6awt, 6bib, &bij, 6bjj, 6brf, 6cih,
6ka, 7di, 8anb, 8bho, 8bhjy, 8hz. 8hzt, 8cs, 8dho,
8tj, 8yn, 9aao, 9aec, 9acc, 9aan, 9aim, 9aju, 9auny,
9amb, %amu, 9hbe, 9bfg, 9bgl. 9hhl), 9hjw, 9boj,
9hno, 9cal, 9ch 9cof, 9eth, 9dan, 9dex, 9djr, 9dm;,
9dnp, 9<1qn 9dvk, 9dxk, 9dqu 9ebh, 9ele, 9eky,
9en, %hn, 9z, Oz, 9h Yyy, Yegu.
Wil qsl any of above.  Pse ark Sage.

SANF, ENID, OKLA, (DETECTOR ONLY)

lalj, lare, 1bie, 1Dbiz, 2iu, 3bpp, 3nr, 4cb,
4dc, 4jr, dmy. 4pb, dpk, 4tn, Saamn, Sabn, Sail,
Samh, 5¢g, Sen. (Suk), Sxbh, 5za,” 6ano, 6aur,
(6avr), 6bau, (6bur), 6¢chv. 6eh, 6zh, 7co, 7cq,
7zu, (Sadg) 81bn, Rate, Saut, (8bce). 8bch, 8cab,
8cei, S8cwk, 8dgj, 8dhs, 8do, 8er, (8fu), 8jt, 8yx,
8z¢, (8zk), 9'1bl\ 9aby, 9adu, 9aep, 9agl, 9ahj,
9mg 9ak, 9ami, 9amp. 9amz, 9aqd, %ayx, %azr,
9bdq, 9bfa, 9bib, 9bmd, 9bmu, 9bmx, 91)of 9bqv,
9bqy. 9br, 9brh, 9bri, 9bwu, 9bxv, 9bxw, Ycaj,
(9ceb). 9ccd, 9ce, 9cen, 9clx, 9cg(l, 9cir, 9cju,
9clx, 9daj, 9day, 9dbq. Ydep. oder, 9dkq, 9dmw,
9dp, 9dvo, 9dsw, 9dwn. (9eht), 9ef. Jefz, Ocpt,
eiq, 9ein, Jely, 9eli, 9elq, Yelv, (9le), 9no, 9pe,
9re, 9rl, (9rx), 9tv.

Canadian: der.

Wrked ¢yl gqsa 3.1.24 at 3:43 a.
qra’? Pse qsl.
appreciated ;

4amu,

> m, C. 8. T,
Any rpts on my sigs wud be greatly
all crds gldly answd,

Radio News for Sepiember, 1924

Layer Wound and Layer Insulated—
Powerful Magnets

These are distinctive features of

Stromberd Carlson,

HEAD SETS and LOUD SPEAKERS

Layer winding means that the cejls_ave wound in
layeu, of wire, with insulating material between each
layer. This ensures great resistance, enabling the -
struments to stand up under the highest plate voltages,

“Powerful Magmets’” refers to the sreat stvengih
of the magnets used in our instruments. Strong mag-
nets are necessary¥ to bring in the long distanco
slgnals with their full voiume and ¢learness. Strom-
berg-Cavlson reeeptlon anparvatus have magnets that
are unequalled for nermanent strengtii.

Ask Your Dealer
STROMBERG-CARLSON
TEL. MFG. C

1660 Ux:niversity Avé’nue,
Rochester, N. Y

Get a Handy Binder for your RADIO NEWS,

o Each \
Purchaser

_ OZ a . —
A 24-Volt "'B™ Storage Batterypositivelygiven
FREE with each purchase of a8 WORLD A"
Storage Battery. The WORLD Battery js fa-
mous for its guaranteed quality and service. Backed
by years of Suecessful Manufacl:ure and Thovsands of

isfied Users. You save 507,
Prices That Save and Satisfy

Auto Batteries Radio Batteries
6-Volt, 11 Plate $12.25 g Vu}:. lﬂog ﬂAmDs 5}0 .00
o mps,
€-volt, 13 Plate 1a.zs  ZY2hr 198 262 15:50
42-Volt, 7 Plate 17.00 S—Volt. 140 Amps. 16.¢0
Shipment Express €. Q. D. subject Lo examination.
& per cent discount for oash in full with order.

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

provea szth!acwry Werld performapce, Mall this ad with
your name and address — we will shlp battery day order(sre-
ceived; and give yuu your cholce of **B*' Storage Batteryora
handsome nickle finish Auto Spotlite, FREE Write TODAY.
WORLD BATTERY COMPANY

1219 So. Wabash Ave. Dept. 10, CHICAGO, ILL.
This TREE **B*’ Storage Dattery takes the Plnce of dr{ cell

*'B’’ batsertes. Can be recharged and will lasc indefinitely,
To be sold retail for $6.00. It {3 the only battery of ita kind
equlpped with sofid rubber case—and insurance agaknat acid
ond leakoga. Take advantage of tbls remarkable introductory
offer NO (To thoae Who rafer tt, we will send R BEb-

8

bandsome nicka] finish Auto Et‘wthte mstead of the *
3 wanted

tery. Be sure to specify whic
GIVEN
FREE

To introdnee

Battery (o the
Publie.

k / Holds and
preserves six issues, each of which can be inserted or re-
moved at will. Experimenter Publishing Co., Inc., Book

Dept., §3 Park Place. New York,
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5TW, HUGO, OKLAHOMA

laac, laiy, laje, laju, lalw, lmam

1jt. lar, 1lve, 1lp, lcaz, lhs

1sw, lboa, 1rs, lapw, 2

2bgt, 2od, 3Jaao, 3ab, 3ad L w). d
3eef, 3eex, 3ccu, 3eki, Scbh, s, aqt, Sy, 3L
3ud, 3vw, dai, 4ba. dce, 4jk, dbig, 4dh, deq,
411, (5's too numerous) {(vy gsa—3 g1 Sdw,
Seg, Svv, 5fp. Sapb, 3Sjh, Samls, na, smi, 5
Sajt, Sck), 6eu, 6bsg, 6lv, 6akw, dkw’, oakz,
ghka, 6hkx, 6akz, 6aoc, 6hlw, abur, 6huy,
6bmp, 7lr, 7hw, 7akn, 7hb, Faao?, #hnh, 8bLhl,
8amm, 8dla. 8bhmh, Bhgw, I 8hrm,  9tw,
9hsp, 9elt, %hrx, 9hpd, Yep, ty Qaau,
9abc, 9abf, 9acx, %ada, %ofy, %coj, ¢ , doyw
9aao, 9an, 9xw, Jarr, 9aqy, Ihiz, 9atm, Yhix, Jumb,

9acp, 9azp, 9bof, Yap, 9bbs, 9bee, Pbma, Yeis,
9ay). 9amx, Yand. 9axx, 9agl. 9emk. 9exp, 9csj,
9bxmn, Ycme,

CANADIANS: 1af, lar, lbg, Sbv, 1dd, 1ldq,
Zcg, 2ei, 2az, 3he, 3vh, 3ly, 4bk, 4cb, Sgg,
5¢f, 5an. Phone igg.

MEXICAN: bx, bl 1b.

FRENCH: 8ab, 8hf

ENGLISH : 2ki, 2sh, 2nf, 2wj, Sko.
CUBAN: 2Zww, *wnp.
PORTO RICAN; 4je,

I hv shut down fir the summer. Am receiv-

ing only; will the gang above psc ¢sl me a
crd?
9ZzT-—9XAX. B. C. WALLACE, 54 DPENN

AVE., N. MINNEAPOLIS, MINN.
STATIONS WORKED USING 9XAX ON
109 METERS (DURING 1924)

Ixw, 1xj, lajp, 1bes, lemp, 1xah, Ixak. lxam,

Ixaq, 2gk, Zaws. 2bsc, 3ii, 3mb, Jpz, Zvw, 3bdi,

3bwi. 3xao, 4bz, 4f), 4hs, 4ku, 4xc. 4xs, Sov,
Sow, 5qw, Saic, 5ahj, Sxv, Szaly, Garl, 6ofz,
6xe. Gxhe, 6xhe, 7fc, 7gb, 7ij, SBhn,- 8pl, 3ve,

Sadk, B8alf, Sawj, 8bbi, 8bnh, 8bwy, 8dcy, 8xbe,
8xhp, 8xhq.

CANADIAN: 1bq, 1lef, 2bg, 2bn, Z2og, 3bp,
Ihq, 3keo, 3ly, Jaec, der, 4ow, %al
lrdef, kdeh, nkf, nkcl (one).

T

The Crystodyne

Princirle
(Continied from page 295)
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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. Lossev
also constructed a small transmitter with
such crystal contacts and since he gave
the information regarding thie circuit to
a few amateurs in Russia, they have been
communicating over short distances by
means of oscillating crystal trausmitters.
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 i 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 Radic Revuc
for the information contained iu this
article.

THE CANADIAN NATIONAL RAIL-
WAYS BROADCAST STATION

Sir Henrv Thornton has aunnounced a
unique radio policy for the Canacdian 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 everv one of the 100,000
emplovees 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
svstem. Through no other medium than
radio can this be done effeciively, and, it
is helieved, it will create an csprit de corps
that will spell higher efficienicy and result
in a vast increase of business efficier

[resident Thorntan al has decided

AL

to
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self cleaning contacts are securely embedded.
Binding posts are slotted hexagon nuts.
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old difficulties of dielectric loss and warping of
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Minimum Loss.
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All metal, ex-
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Micrometer Geared Vernier

Ordinary adjustments reduced by
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HEATH Bakelite Dial
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beautifully proportioned, highly polished
and clearly incised. Brass bushing cen-
tered by precision machinery to positive
accuracy for perfect balance. Made in 2
inch, 3 inch and 4 inch diameters., A
typical HEATH product.

NEWARK, N. J.
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The APCO “B’" Battery Charzer is ]
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Marle Engineering Co.
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———




432 Radio News for September, 1924

. Watch for
These
Departinents
in the

MOTOR
CAMPER &
“TOURIST

THE OPEN ROAD

One of the most valuable departiments in
this magazine is “THE OPEN ROAD”
Each month, in this department, are shown
different important highways 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.

CAMPSITES The Greatest Sport in the World

This department is for the man who wants

to camp in 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 .

wonderiul, 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
. - : ; .
This is an wnusua] department for the 1s to take that vacation of yours in your car. Don’t leave: it
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 13 com- : :
piled by a staff of the foremost Radio Ex- expenses by taklng 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.

E ist will welcame thi - .
ment 26 - Trend in need when' ther car MOTOR CAMPER & TOURIST, the Motor Tourist’s
?ngi}kjaifgﬁ;‘;';;,‘;':r;gig-ﬁfvefy line in it 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 America 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, It Motor Camper & Tourist is edited by H. Gernsback, editor
is a secti of the bool i liteh th . . . . . R
alwaye foelsa personal interese ¢ Teader of Radio News, Science & Invention, and Practical Electrics

NEW ACCESSORIES the New Magazine 25¢

A def)artment 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-
) N ‘tAen by menT;ho heﬁae travelled everywhere in
merica. ey tell of their trips and experi- ) H H - i
ences and give many valuable hints on SUbSCTIPtlonS. $2-50 the year’ Forelgn soc eXtra'
what to take on g trip, what to look
out for and how -to get the ut-
most in pleasure from the

OTOR
GERMOTT PUBLISHING CO., Inc ( A:M P E R &
Owners
53 Park Place New York City
Licensed Publishers—Experimenter Publishing Co.; also O Rl S
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equip transcontinental trains with receiving

scts 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 sumimer 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, Ior the
present, be the broadcasting headquarters of
the railroad., Some other existing stations in
the Dominion may be used until the railway
has time to build its own station. The first
new station in the chain has deen erected
at Ottawa, and is known as CKCH. This
station, which operates on 435 meters, will
be tied in with CHYC, on 341 eters, 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 15911 to 1914
he was general superintendent of the Long
Island Railroad, becoming, in the latter year,
general manager of the Great Eastern Rail-

way in HEngland. 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 hoat 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 314 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 sigpal in a
fine perpendicular to that plane. On a
line bisecting the 135-degrec 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 automatie, 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
yvear 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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I that the Mozart-Grand shows up to such material advantage and
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to receive right through these summer months without a break.

“Please ship me by express, C.O.D. six (more). . ..
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Other
Features

of

SCIENCE
AND
INVENTION

The most fascinating magazine
you ever read.

T'he 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. Gernsback is
constantly in touch with a tremen-
dous world of Scientific and Ioven-
tive developinent 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 1nonth with many illustrations
on 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 hrown ink with the new
printing process. Ounly 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 cur readers, giv-
ing Diagram sketches, et¢., tn pro-
fusion,

Aslk vyour newsdealer to let vou sec
a copy of SCIENCE & INVEXN.
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

adio 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. It is 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.

cience and
Invention

IN PICTURES

The Gold Covered Picture Magazine
of Scientific and Inventive Happenings

ON ALL NEWSSTANDS 2

SUBSCRIPTION PRICE $2.50 Per Year



Radio News for September, 1924

the newspaper, motion picture or {iree
lectures? In many ways the answer is a
positive -afirmative. 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
ol listening-in. No radio fau is Dbored,
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 “SOS8” 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 “SGS.”

According to advices just received from
M. Etieane, Director, the fArst suggestion
of a distress call for ships was made by the
Ttalian 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 cbliged 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. Tt
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 unti! the Berlin
regulations were ratified.

At the Radio Telegraphic Conference in
Berlin in 1906 the German Goverument sub-
mitted the following suggestions relative to a
standard distress call: “Ships in distress will
make use of the following special danger
signal: ... --- ... (S508).”

Previousty 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
plamned 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 hecame the
universal signal, “ . .« - - . .7 (“SOS”).

Interpretations such as “Save our souls,”
“Save our ship” given the call, the Berne
Bureaun points out, should he accepted with
reserve. The Italian proverb, “If it is not
true. it is well invented,” thev suggest is
applicable to the literal translations offered.
In a similar manner, Rerne reports, the
Marconi signal “CQD” has heen interpreted
to mean “Come quick. danger.”

The distress signal “S0OS" was adopted

&?‘.J%%IV; ‘ y
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The Electrical Engineers who spend days and months in the great research
laboratories of America discover many marvelous uses for that modern

Wizard, “ELECTRICITY.”

PRACTICAL ELECTRICS is the only magazine, written for the layman,
that brings these wonderful developments of the laboratories direct to you.
PRACTICAL ELECTRICS takes you into the laboratories with these
men as they develop step by step the new and interesting things in Electricity.
Everything in PRACTICAL ELECTRICS is writen so that you can
understand it easily. It is profusely illustrated with pictures and drawings.

You can obtain PRACTICAL ELECTRICS on all newsstands for 25¢ the
copy. Or fill out the coupon below and mail it to us with $2.50 and we
will have it delivered to your door for twelve months.
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in a second! Does not change
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Officially adopted for Ultra-
dyne, Polydyne, etc., circuits.

COMPLETE WITH MICA CONDENSER, 00

AND PERFECT LEAK MOUNTING §
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Responsible dealers
sell Atlas speakers
Iuformative booklet

Multiple Electric Products Co., Inc.
36 Spring St.,, Newark, N. J., Dept. F,
New York, Boston, Philadelphia, Bal-
timore, Pittsburgh, Detroit, Chicago,
St. Louis, Denver.

550 Howard Street, San Francisco.

Y ,
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Save Money, Time
and Trouble. Cocka-
day Improved Four
Circuit Tuner (1, 3,
and 5 tube), Super-
Heterodyne,  Super-
Dyne, Neutrodyne, etc.
FREE-—Kit Katalog
N.R.-9

Write for it

AMpLEX InsT. LAB.
88W. B'way N.Y.C.

Automatic Plugs

Just insert
hing tn lako
........ &0c

Instantaneous eonnection.
cord tips. No lools. Notls
apart.  Priee ....

Consolidated Inst. Co. of America,fnc,

41 East 42nd St.. New York

officially and put into effect by the Interna-
tional Radiotelegraphic Convention of Berlin
m Julv, 1908, It was a matter of keen
regret to the Marconi operators that their
old signal “CQD" was not adopted, and inany
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,” hy means of
which several receiving sets may use a
single antenna, has been made available ta the
public, according to Naval radio experts.
This device was invented and perfected
by Dr. A, H. Tavlor and AMr. L. C.
Young of the Naval Radio Laboratory at
Bellevue, Md.. and has been demonstrated on
board the U. S. Battleship Colorado. By
connecting a coupling-tuhe unit hetween each
receiving set and the single -antenuna. sus-
pended  from  the masts, several incoming
messages  on different wave-lengths were
received simultaneousiv, 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
{requency trap. which eliminates any regener-
ation is yequired and, of course, a receiving
set with a detector tube. Reception is im-
proved with two tubes of audio frequency
amnlification.

The military value of the coupling unit to
the Navy is very high, since it enables a
vessel or station to carry on severz! times as
much business or traffic as has heretofore
heen possible without interference. and the
Navy holds the rights for militarv use. It
has become a part of battleshin standard
equipment. Te the general public its chief
interest will he 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 independentlv of others. A Tead-
in can he run into each apartment or suite.
the owner specifving that each tenant must
use a counler unit and not cannect his receiv-
ing set directlv with the plug in his suite.
Manyv wmsightly aerials on housetens can
thus he eliminated. Bie radio manufacturers
are said to have made overtu-~s to Dr. Tay-
lor for permission to manufacture his units.
but to date the name of the manufacturer
has not been announced.

NO MORE CHILD-EATING BEARS
IN BED-TIME STORIES

From the land where wild game is still
plentiful has come a request ton WGY, the
Schenectady, N. Y., radio broadcast station,
that child-eating hears he 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
irearts of children.

The letter came from a resident of Lee
Vallev, seven miles from New Ontario.
Canada. He is well over 70 years of age
and has lived at Lee Valley for 30 vears.

“T want to file a protest against the hed-
time stories for the children about bhears
eating up little boys, or wanting to. Re-
member, that stuff goes to this new coun-
trv where there gre bears. There are few
children going to school who haven’t seen
a bear. Boys eight ar ten years old only
laugh at such stuff. here but the little tots
are made afraid”
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OQur cneineers have taken thne to study and to compare
veallzation of months of preparailon. 1t achieves Lhe cut-
standing quality which the whole world of ans have waited

FIED, or your money is returned.
TH
construelions and pervformanee. They have discarded

q with Written
L4 Guararitee
\r\'eaknc:scs and adopiled only the strongest, most efficient
o

Rioney Back
C.0.D. send No Money
cs. The new D¢ Luxo” iz now the superlative

for. It has created enormous demand permitting sale at far
Pelaw all customary ideas of value, We have low prieed
it for the roultitudes.

The parts are not only iatched in appearcnee to make
the finished instrument of incomparable beauty, but they
are also matched [rom the more vital standpoint of svn-
chrenization. This is THE SECRET of *'De Luxe”’ SUPE~
RIORITY, The *“De Luxe” mecchenical and technieal
DISTGN stands head and shoulders above all others. The
SYNCHRONIZATION of this Design is now the ultimato
conception of ncutrodyne leadership.

Repeatedly the need for phones on (he '*De Luxe Neutro-
yna’™ bas been proven supcrfluous.  Insumerable customers
have bought no phones. In ocur awn laboralory tests most
of our legs of broadvasts have buen made entirely om the
loud speaker, And in the maltcr of delicate tuning,
equally extraordinary results are zchieved, Many times we
have tested within 2 mile of WIAF, one of the most
pm\erful‘ broadeasting stations in (he world, and we havo
tuned WEAF ouf, and Chicagzo in. Your “De Luxe’” is
ready for_vou now—with written money-hael ruarantee—to
]g_égs,h;u YOU the same satisfaction, and the sume fne

[

Drilled Maiinzanite Panel.
nolished mahogany eflfect,
engraved in gnld.

IFour - ineh  Mahoganite
Dials, zold engraved.
Gold Plated Taeks.
Jenuine Hazeltine Neu-
trofarmers mmmited on Lhe
famous  Comsco - Bakelite

e

sl

| Imd Condensers Positive-

Iy the only Neulredyne
Wit including them.
TTazeltine Neutrodons.
Heavy Bakelite Sockets.
6-0Ohm Rbeastal with gold
plated  kneb  lo  match

—ies

panel.
30-ohon Rheostal with golrl
plated  knob  to  match
nanel,

OPCRATING QUTFIT
Tested Tuhes
291-A)
45-Volt Extra Large
Variahle ‘“B" Bat-

—

(NI ]

60-Ampere Hour Stor-

Complete Outfit,
$4340 C. O. D.

NET FREE.

teries for Neutrodyne 6.50

age Battery. gquar-

anteed 2 ysars..... {£.25
I pr. 3000-chm _ Head

Phones and Cord... 3.75
{ Phone Piug. double.. 9%
| Antenna Equipment .. 1.50

(Parts Alsa Sold Senaratelyy
If you arder Building Kit and Gperat-
ing Gutfit hoth together, we will in-
clude Fine Mahogany Finish CABI-

WHAT THIS SET CONSISTS oF—

2 Genuine  TWillark

pletely  Shielded
Transtormers.
1 Raschoard.
20 Feer. Tinned Bus-bar.
1.00025 Freshinan G riql
Condenser,
I Tubular Glass Grid Leak,
1 Set Tngraved Binding
Tosts.
002 Alicon Condenger.
006 Alicon Condenser.
Exact, size speeinl panel-
base, Dblue print and in-

Com -
Aundie

-

structions.
All packed in altraetive box.
Camplete Building Kit,
$34.49 C. 0. D.

FREE

Tests.
Pictures,
Maps,
ete.

95 Vesey Street,

| THE RADIO SHACK

Depl. RNY,
LARGEST RADIO DEALERS IN AMERICA

New York
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columns,

issues, ¢
accredited advertising agency.

e

Tollow these advertisements ¢very month,

Classified advertising rate eighteen cents a word for each insertion.
Name and address mtust be included at the above rate.
No advertisement faor 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 PUBLISHING CO., INC., 53 Park Place, New York, N, Y.
axivaviivaxivay YaYivax ax vaYaraviivaxiravl 7avyax]

-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
Cash should accompany all classified advertisements unless placed by an

lraxlvavzayiravivadaxiiavivavivaxiyavlavivavian
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Agents Wanted

For Sale

Personal (Continued)

Apgents Wanted in every city and town Lo se1l stand-
ard radio apparatus.  Attraetive discounts given. If inter-
ested write us al once stating age and radio experience.
Wilmlnglon - Eieetrieal Specialty Co., lne., 405 Delaware
Ave., Wilmington, Delaware.

General Agents—Service Men! Genuine Gold Lelters
for store windows easily applied. 20 ,per eent cash eom-
mission on all orders from locat agents appeinied by you
aoywherc. 50 per eent discount on your own orders. Free
samples. Metallic Letter Co., 422 N. Clark St., Chicago.

Agents—Write for Free Samples, Sell Madison “‘DBetter-
Made”’ Shirts for large Manufaeturer dlreet to wearer. Nn
eapilal or experience required, Many earn $100 weekly and
bonus. Madison dills, 364 Broadway, New York.

Big Maoney and fast sales. Every owner bu)_:! gold
initials for llis auto, You eharge $t.50; make $1.35. Ten
orders dzily eagy. Wrlte [or partieulars and free samples
Amterican Monozran: Co., Dept. 133, DBast Orange, N.

We want Salesmen and Agants, either whole or side line,
to sell our low priced radio books to the trade. Txeellent
proposition for live wires. The E. I. Company, Publlshers,
234 Trulten St., New York City.

Big Money and Fast Sales, Every owner burs gold
initialy for Dis auto. You churge $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 profitable of
all 1lines In the selling field. Ixperience isn't necessary.
and spare time will do. Wo teaely you bow (o sell cur line,
and supply you with evervthing necessary to go out and
wake [rom $10 to $20 & dsy from the very frst day. OQur
solling outfit 1s the finest ever gotten togcther and shows
more than 100 large samples of finest quality Virgin Wool
suitings. Many of them our own esclusive patterns. Also
a big showlng of high-class heavyweight overvoatings. You
do no delivering with our line, Yon just write your ordevs.
e do the rest. Your profits run big and you get themx cash
with order. If yon want te get into this ionst profitable
business, write ns quick. Address Goedwear Chicago, lne..
Dept. 170, Chieago.

Make $10.00 to $30.00 a day—New Radlo or Thonograph
Device. Stops all noise and scratching—-Sells on sight or
money refunded. Mafll us $1.00 [or two sets—sell for §1.00
a set. Extia disecount on repcat orders. Illnois Mechanical
Laborateries, 2210-2214 Blichigan Ave., Dept. 1, Chicago.

Get exclusive state righls sell mew anto product, Costs
50¢ including literature, sells $3.75. Samples to try sales
possibilities whleh retail for $11.25 free to ngents, Miek-

man Co., St. Paul, Minn,

Business Opportunities

Make ${00 Weekly in Spare Time. Sell what the public
wants—Ilong distance radlo reeeiving sets. Two snales weekly
pays 3100 profit. No big Investment, no eanvassing. Sharpe
of Colorada made $355 iR cne month. Representatives wanted

at once. This plan Is sweeping lhe country—write today
hefore your county is gone, Ozarka, 813 Washington Blvd.,
Chleago.

Have new and valvable ideas in bullding Radio cabinets.
Want to meet party as partner or would eonsider situation as
superintendent with exlsting concern. Have over 30 years’
experience in manulacturing fine cabinet work and electrical
apparatus. Address: Box 22, 326 9th Street, Brookivn, N. Y.

Advertise, hundred mapgazines, three issues, 10c¢ word.

Tennell Company, Covington, Kentueky.

Chemistry

Learn Chemistry at Home—Dv. T. O'Conor Sloane, noled
educator and scientific aulbority, will teach you, Our home
study correspondence couree fits vou to take a Dosition as
chemist. See our_azd on page 405 nf 1his issue.  Chemical
Tnstitute of New Tork, 66 West Broadwar. New York City.

For Advertisers

24 Words—555 Rural Weelklies $14.20.
Hartford, St. Louis,

Admeyer, 4112-R

i

For Inventors

faventors’ Educator: 900 Meehanteal Movements. 50
Perpetual Motions. How to pracure and sell patents. Me-
ehanleal movements greatly assist inventors, suggest new
ideas. Ixplains how to seicct an attorney and avaid
Tratent Sharks. Price %1.50. Postage free. Albert B,
Dicterfek, 690 OQurar Duilding, Washingten, D, C.

Five tube Neutrodyne puaranteed perfect $39.  Alusi sell.

Shaw, Marathon, Texas.

Omnigraph 2 jr., Nineteen continental! dials $15. Tortable
2" spark transmilllag set $i3, triple honeyecomb mowilL-
ing, -three large coils, $10; Autozraphic, 3Ja Kodak $18,
AMuloney, 322 Sixth Ave., Astorin, N. Y.

For Sale 200 Watts 1800 Volts D. C. Generator wiih 110
Volt A, C. Motor $80.00 complete, other high voltage Gen-
corators in stock. Morton Llectric Co., 4832 Rice Si., Chi-
cage, .

prn LR

Health

Free—Stop using tebacco. We will 'gi\-e free inforna-
tion how to conquer habit easily and permanently, Results
guaranteed. Anti-Tobacco League, Box M, Omaha, Neb.

Help Wanted

We Want Safesmon and Agents, eitlier whole or side line,
10 sell our low priced radio books to the trade. Iixcellent
proposition for live wires, The K. 1. Company, Publishers,
220 Tulton St., New York City.

Earn $25 Weekly, spare time, wrlting for newspapers,
magazlnes, Experience unnccessary; details free.  Press
Syndieate, 973, St T.ouis, Alo.

All Men., Women, Boys, Girls, 17 to 65 willing 10 ac-
cent Governmenr ’ositious $117-3230 traveling or station-
ary, Write Mr. Qzment, 251, St. Louis, Mo., Immediately,

Lonesome—Join our club—make acquaintances everywhere.
Rig illustrated book with deseriptions and photos, sent in
plain  wiupper for ten cents. Iionafide Co., Dept. 58,
Eansas City, 3o,

Exchange cheery letters with new friends. Write Beuy
Lec, 1ne,, Box 820 City Hall Statlon, New York City.
Stamp appreciated.

Radio

Boys! Don’t Overlock This, .The *‘Rasco’’ Baby Detector,
Greatest detector ever Dbrought out wilh molded Dbase.
I'ully adjustable. Sce [ormer adverlisements in this pub-
lication, or our eatalog. Deteclor with Galena Crystal, com-
plete 50¢, the same deteetor with Radioeite Crystal, 75e pre-
maid. Send for yours today. TRadio Speeialty Company,
96-98 Park TPlace, New York City,

Attention!—30 Vacuum tube hook-ups. The greatest col-
lection of raewum tube cireuils ever Dbrought under two
covers at such insignificant cost. These diagrams will be
found in the great *"Rasco’” cainlog, whieh contains raw ma-
terinls and parts In a greater profuslon than any other
catalog, 13c in stambs, or eoin, will bring_tue eafalog to
you. Radio Specially Co., 96-93 Park Place, New York City.

Condensers.  11-23-43 Plate Never been used.
$3,50—%$5.00 values,
guaranteed perfeet or money refunded.
$1.75-—$2.50. Only fire of each.
gomery St., Waterbury, Conn,

$2.50—
Made by promninent manufacturer and
Will gell for §1.25
A. L. Parle, 56 Mont-

_New Radio apparatus at real sarving.
Nathan Thon, Austin, Minnesota.

Send for list.

Navy Transmitting Sets must sell cost $230. $35.00 Navy
tuhes $2.75. DeRorcst 50 watters $11.50, cost §72.00. New
Brorage Dalteries, € volts cost $12., $4.00. Bdison Elo-
ments .04 pair. 824 North Tifth, Thiladelphia, Pa.

Detectives Nceded Everywhere. Travel. Rxperience nn-
necessary.  Write George Wagner, former Geovermment Detee-
tlve, 1968 Broadway, N, Y.

| AL

Instruction

Learn Chemistry at Home—Dr. T. O'Counor Sleane, noted
educator and seientific authority, will leach you. Our homo
study correspundence course fits you to take a position as
chemist. See our ad on page 403 of this issue. Chemieal
Institule of New York, 66 West Droadway, New Yoark City.

Used GCorrespondence Courses bonsht and soll. Targain
calalogue 1,000 courses free. Students” DBxehange, Dept. 5,
47 West 42 St., New York.

Motorcycles, Bicycles

Don't Buy a Bicyele Motor Attachment unlil you gel
ii\rlr catalog and prices. Shaw Mlg. Co., Dept. 6, Galesburg,
SANSHS.

L S T O T T R I T T e

News Correspondents

Earn §25 Weekly Spare Time writing for newspapers,
niazazines,  Experience unnccessary; detuils tree.  Press
Syndicate, 972 St. Louls, Mo.

Patent Attorneys

Patents. Send drawing or model for examination end
report as to patentabllity, Advlee and booklet free. Iigh-
est  relerences. Best  results. Promptness  assured.

Watson T, Coleman, Patent Lawyer, (41 G Street, Wash-
ington, D. C.

Lacey Patent-Sense. Se¢ page 400.

Patents—Send for form  “‘Eridence of Coneeption™ to
be signed and wilnessed. Tormi, fee schedule, information
free. Laneaster and Allwine, 269 Ouray Bldr., Washing-
ton,

Inventers—Should write for our Free Guide Books and
“‘Record eof Invention Blank™ before disclosing Inventions.
Send model or sketch of your invention for our Free Exami-
nation and Instructions. Radie, Tlectrical, Chemical, Me-
rianieal and Trademark experts. Terms reasonable.  Victor
I, Evans & Co., 922 Ninth, Washington, D. C.

Personal

tonely Hearts—TExehauge letters, wmake interesting new
friends_In our jolly cluh. Tva Moore, Box 908, Jacksenville,
T,  Enclnse stamp,

Is your Neut Right? To revitalize wmeutralizable Neu-
trodynes, we devized this Kladaz Coast to Coast Cireuit.
Uses same panel, eke., as Neut, except three less parts.
Merely rewire. Sueress certain.  Necessary stabiltzer. 22
feet gold sheathed wire, circuit and complete, simple instrue-
tions—$§5.00 prepuid.  Many have already rebuilt their
Neuts—and written wonderful testimonials, Thousands will
do it. te First—have the finest five tube set in your
neighborhood, revitalize others’ Neuts. Deseription, ete.—
10c. Radip Lists—2. Stamps accepted. Illadag F.abora-
tories, Kent, Ohlo,

Black Fibre Panels, nicely finished, %/16” thiel. Cut to
o‘l'der, any size, .0le sq. in. TImmediate shipment, prepaid.
Geo. Mollahan, Chelmsford St., Lowell, Mass.

‘Magnavex M4. Latest natiounally advertised battery-less
reproducers.  Magnetically  Dalanced. Sensitive, Im-
proved rubber cushioned diaphragm. TList 523. Introduc-
tory §21. Magnavox T3 with electrical modnlator; List $25.
Introductory $28. 'The faetory sealed carton is vour guar-
antee. Radio Central, Dept. R, Abilene, Kansas.

New B Battery. TLow cost, lasts several times as long as
the best. Tatteries rendy to assemble, no recharging. $1.00
hrings_ detailed instruetious. Seliger’s, 939 Trankford
Ave., Phila., Pa.

Radio Fans and B € L’s qualify for T.icense during spare
time one week, Qualifying records $1.50. T.censed Stu-
dents free. Method $2.50. Dodge Radio Shortkut. Dept.
N, Mmunsroneck, New York.

Sales Manager Wanted

_ Wanted: Sales Manager by manulacturer of high grade
line of Radio Products. One who Jis experienced aud
familiny with national distrihution.

1 The American Hpe-
cialty Conpany, Bridgeport, Conn,

MEEIET

Radio

The How and Why of Radio Apparatus, by . W. Secar,
E. E. This newest book on radie matters Mlfills a distinet
gap o wireless literature- in that, while the treatment is
made as understandable and as frec from mathemalies as
nossible, It at the same time ineorporates a wealth ef techi-
nique and instruction for the Radio Amateur—the Radio
Operator—the Insiallation ond Desizning Expert—as well as
tenchers a&nd studenls of the subject in genmeral. A very
broad fleld has been eovered hy the author, at the same
tinte g1ving a ereat deal of Information not found In ather
text boolts.  ¥f veu ave engaged in any braneh of the Badio
or allied arts at all you will surely need this latest con-
tribution to vadio Mterature, which js destined to be found
on every radio._ man’s hook shell before long. A czlance at
the following 1list of chapiers gives but a very scant idea
of the extensive and useful radio Inowledge provided in its
text. The Indurtion Coil: The Alternatine Current Trans-
former: Radio Transmitting Condensers: The Spark Gaps;
Radio-Transmitting Inductances: Radio Recelving Tuners:
Radio Amplifiers: Construction of a Direct Reading Ware-
meter and Decremeter: Antenna Construction; The Caleula-
tlon and Measurement of Inductances: Appendix containing
very useful fables, covering all subiects treated in this verv
unusual hoak.  This newest of Radio Warks, cloth bound in
Vellum de Luxe, Gold Stamped and Hand Sewed. has 140
paces, Rize of book, 6x3 inches. The Fow and Why of
Radio Apparatus. Pestpaid, $1.75, Experimenter Publish-
ing Co., Book Dept.. 53 Park Place, New York Ciiy.
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20 Latest Circuifs
in Bluein New 64 Page Book

These include the Super-Heterodyne, Neutro-
dyne, Grimes Inverted, Colpitts, Fiewelling,

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
gelection 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! 2o e s s Sonahas
dealers making request on their buginess
stationery.
Radio Division
TELEPHONE MAINTENANCE CO,
20 So. Wella St. Dept. B Chicago, Ill.

TRl MATE: —

Quality Radio Exclusively Est. 1918

Simplify YourSet!

Increase Your Ranga—
Iimprove Your Control—
Hook Up a

TRIPLE BUTY TUMER

Insist on Lemco Products. If yn\n‘ dKalu’ hasn’t them

we'll forward prepaid on »
receipt of purchase price.
No.100. Broadcast Tuner
list (less dials) . $7.50
‘With Bakelite dials (as
illustrated) ... $8.70
No. 340. Crysta.l Set (as
.$7.50

illustrated) .
No. 250, Reﬂex Coils
Ceveeeeeaees $3.00

No. 275. Reflex Unics |
(with 17-plate
$8.00

condensers) ...
Hnstrated, descriptive
circalars sent on request.

LEE ELECTRIC & MFG. C0. Dealersgnd Jobbess

Write for Attrac-
220 Eighth St. - San Frandisco, Cal. tive Proposition,

e

Radio (Continued)

How to Make Radio Frequeney Amplifiers. This book is
for the more advanced amateur, showing the construction of
the Radio Frequency Amplifying ‘Transformer and giving
complete constructional data. It shows the applleation of
Radio Frequeney to amplifying uvnits that the amateur may
alrendy posscss and gives 13 hooX-ups showing practically
every use Radio Frequency Amplifying Transiormers can be

put to. 32 pages, 14 illustrations; bound in beautiful tweo-
eotor cover. Prepaid 2He. The I, I. Company, 223 Fulton
St., New York City.

Experimental Electricity Ceourse in
8. Gernsback and H., W. Secor, B L. A course of the
thegry and practiee of Rlectricity (or the Ixperfmenter.
Every phase of experimental electrieity is (reated compre-
hensively in plain Bnglish.  New experiments are_described
and explained and nearly evéry anpnlication of Electricity
in mndern life is given. 160 pages—d400 illustrations, Flex-
ible cloth eover, The. postpaid, =il cloth cover, $1.25 posl-
paid. Bxperimenter Publishing Co., Book Dept., 53 Park
Place, New York City.

20 Lessons. Dy

Salesmen Wanted

A Salesman wanted in ¢very town or city wilhin 25 niles
of a broadeasting station to sell Radiugem, the complete
radio reccwm,r.' set that retails for $2.50. “lﬂl Radiogem
thers is nothing else to buy-—the outfit includes the Radio-
cem teceiving apnaratus, 1,000 ochm phone, and aerial outfit.
The ¢heanest radio outfit on the market—yet as practical as
the most expensive. Tiig money 1o the right men. Send
$2.00 (or sample outflt., The Radiogem Corp., 85-R West
Droadway, New York City.

g

Scenery to Rent

Settings for Opera, Tlays, Minstrels.
dress Amelia Grain, Philadelphia.

Plush Drops. Ad-

e

Song Poewins Wanted

Poems Wanted—=Sell your song-verses for cash.
Q(ss. at once. or write New Tra Muysic Co., 102 St
Mo,

Submalt
Louis,

Stamnrering

St-Stu-t-t-tering and Stammering cured at home. In-
structive Docklet [rce,  Walter McDonnell, 121 Totomac
Bank Bldg., Washington, D, C.

Stamps and Coins

California geld.  Quurter sine 27e;
Hull-dlime  and  Cataloy  10e,
Sprinzs, Colo,

lrall-dollar size 53¢;
Norman  Schuliz, Colorado

t58 Genuine Foreign Stamps.
zuely, Sualvador
only e
wanted.
years.

Mexico War Issues. Vene-
and India Service. Guatemala, China. ele.,
Fincst approval  shects 50 to 0609, Agents
Big 72-p, Lisis Free. ‘We buy stamps. Tostab. 20
Hussman Stamp Co,, Dept. 146, St. Louis, Mo,

nun e WG

Telegraphy

Telegraphy—Both MWorse and Wircless taught (horeughly,
Big salaries. Wonderful eppurtunitles.  Exnenses low:
chanee Lo earn parl. School establlshed fifty years. Calalog
iree. Dadge’s Institute, Cour St., Valparvaiso, Ind.

Ham i i

Wanted to Buy

Full Valuo Paid fer Qld Gold, Jewelry, “Watehes, Din-
moods, crowns, Lridges, denial gold, silver, platinum, gold
or silver ore; magneto points, old false teeth. Packapes re-
turned if our offer i3 nbf satisfaetory. United States Smelt-
ing Works (The 0ld Rellable) 120 So. State St., Dent
16, Chieago, I1L

registered U, 3, Patent Office

AN IMPROVED AUDIO

Mica Insulated Core laminatiors eliminate liow!-
ing and squecaling so prevalent in ovdinary trans-

formers, affording unusually long distance recep-
tion with ple:mnv clarity.

Write for free Litevature.
FORD MICA COMPANY, Inc.

33 East 8th Street New York

You can be quickly cured, if yod

STAMMER

Send 10 cents for 288-pags bock on Stammerm" and
-# Stuttering, fits Cause and Cure.” t tells how I

cured mywlf after stammering 20 yT8, B N. Bogue,

cesz Bogue Bldg., 4447 N, bl St,. fadianapolis.

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
Trelp 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 propesition 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

439

Learn
Electricity

qtud’ent winding a Stator in
he Great School of

COYNE

Earn $200 to
$800 a month! |

New Enlarged Course

I train you on everything from door-bells to power-
plants—everything to make you =a 850 to 3200 a week
EXPERT, You get complete PRACTICAL training in
Cirenits, House Wiring, D. C., A. C., Armature and
Stater Winding, Drafting, Atto, Trick and Traetor
Electricity, Battery Building and Repairing, and
Radio, Everything to make you a thoroughly trained,
BIG PAY, Electrical EXPEKT.,

CHICAGO

The Electrical Center
of the Weorld

The whole world of electricity is open to the COYNE
trained Blectrieal Expert. Cone toLhicago—the Elec-
trical Center of the World. I pay your fare. Get
your training at C0 Y NE—the oldest, largest and best
schiool of practical electricityin the country endorsed
by Electrical Industry, 1 do not offer a numbes of
individual courses -— I give you just one complele
course 5o thatyou willhean LTer‘rru at Expert capable
of commanding big pay. You can bocome an Ezpert
and get big money in ANY branch of electricity if you
come to COVNE,

E..earn in 12 Weeks!
NOT A CORRESPONDENCE SCHOOL

Nobooles or useless theory, I train youon the greatest
outlay of electrical apparatus of any institationinthe
country. I give you FREE comnlete Radio and Auto-
rmotive courses. I also give youFREE a Life Member-
ship which enables you to stay longer if you want or
to come back at any time and takeupanynew work
which i3 constantly beinginstalled to ¥2ep my school
the most modern at all times.

You Don’t Need Education

COYNE gives you educa-
or EXEBEfience tion and experience by
actual work—that’s why you don’t need cducation or
experience tostart with.

Ears While You Learn!

I hclp studentd to secure jobs to enrn a good part of
their living expenses while studying.

Send Coupon Now

Don’tdelay a minute—send that coupon right now for
my big free c:ualog and full particulars of special
offer, ACT NOW/

Free R. R, Fare to Chicago

Come to Chicago— the eountry’s greatest summer
resort city—and beready for BIGMONEY inl2weeksl

1300-1310W. Harrisen 5t., Dept. 6-594"‘l-ucago
O G S N D S [ A P A S RN O
€ Coyne Electrical Schoof, Dept, 6-594
i 1300-1310 W. Harrison St., Chicago I
Mr.

H. C. LEWIS, Pres. Dear Sir—Please send me
free your big naw eatalog and full particulars on free

railrond fare offer aud Lwo frea courses.

Name....ooe. I
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- 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

and insurance on the future. 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.

they go. . . .
TS;Ee the radio frequency transformers, Acme Engineering Service
each one of them tested in a radio frequency If you think you are not getting the proper
amplifier and if they don’t give a standard results with Acme Apparatus, write to the
amount of amplification at three different Acme Engineering Service, Cambridge,
wave lengths (250-360-550 meters) out they Mass. Send 10 cents for 36-page book —
go. “Amplification without Distortion,” which
You may say, “Why the rigid inspection?  contains many diagrams and valuable hints
The user can’t make these tests,” and we’ll on how to build a set and how to get the
say “Insurance.” Insurance on the product most out of it.

ACME APPARATUS COMPANY

Transformer and Radio Engineers and Manufacturers

Cambridge, Mass.

r-----------.-------------...---.--q

i ACME APPARATUS COMPANY, '
R Dept. 68, Cambridge, Mass. :

[ |
1 I enclose 10 cents {U. S. stamps or coin) for copy of 1
B new edition of “Amplification without Distortion,” contain- 1
L ing many wiring diagrams and valuable hints on how to 1
: build a set and how to get the most out of it, :
. H .
e [ [ : IVAIE et et eee e :
[} [ |

Ay

. 1 Street 1
| 3
v ciy State H
4

h----------------------------------
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Micrometer Control With One Knob

Noiseless — Stepless— Selective

Noiseless, stepless flament
current control for ALL tubes.
Is standard equipment on
many sets, including Amrad
Conscle models.

S$1.85

Price - -

Range— % to 10 Megohms,
A grid condenser of 000025
mi. supplied extra, Endorsed
by Cockaday, Amrad, Flew-
elling, Crosley, etc.

Price - « SILS8§
Condenser - 35

An adjustable resistor fer

radio circuits. Made in three
ranges,
10,000 to 100,000 ohms
25,000 to 250,000 chms
50,000 to 500,000 ohms

Price,
any range, $2.00

A stepless, non-inductive po-
tentiomerer for all radio cir-
cuits. Complete range in half
turn of knob, Made in 200 and
400 ohums.
Price,

200-ohm - $2.00
400-chm - 3.00

For A and B battery circuits,
Only ONE hole required in
panel to mount the switch.
Nickel-plated and totally en-
closed.

Price

287 Greenfield
Avenue

Manufacturers of graphite disc rheostats and electric
controlling apparatus for more than 20 years

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 encrmous
proportions. 1 he 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.

T
L) X .% \

\\l M .

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 Jatest bulletins about them,

Milwaukee
Wisconsin




Radiotrons WD-11 42/ WD-12

CMade Hisrory/

It isn’t a genuine WD.11
unless it’s a Radiotron.

It isn’t a4 genuine WD-12
unless it’s a Radiotron.

Irisn't a genuine UV.199
unless it’s a Radiotron.

Ivisn'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
Qperation.

If yourradio setisequipped
with navv type tube sock-
ets, you can change to dry
“dartery operation by in-
serring WD-12 Radiottrons.
Ask your dealer for infor-
mation as to how this can
be done,

e

This symbol
of quality is
your protec-

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, If’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. 22

233 Broadway, New York

10 So. LaSalle St., Chicago, TU.

433 Califor nia St., San Francisco. Cal.

* Radiotron

REG. U. S, PAT. OFF.
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