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T is the Vacuum Tube that has made possible the
broad and far-reaching application of radio tele- ]
phony, and that plays the most important part in the |
operation of your receiving set. . E=E
Radio messages from government leaders—from the |
heads of the world’s greatest educational institutions or '
from those who stand foremost in the arts of the world |
will serve to bring the human race into closer contact. |t
Cunningham Vacuum Tubes, standard for all makes !
of receiving sets—built by one of the world’s largest
manufacturers with unlimited resources—are the prod-
uct of years of manufacturing experience and the
creative genius of the engineers of that great scientific | k
organization, the Research Laboratory of the General |
Electric Company. |

The care and operation of cach model of Receiving PRICES ON
Tube is fully explained in our new 40-page 'Radie
PATENT Tube Daia Book” Copies may be obtained by CUNNINGHAM M
sending ten cents fo our San Francisco offce. RADIO TUBES
NOTICE i

| Now in Effect o

Cunningham tubes are
covered by palents
dated 2-18.08, and
athers isswed and
pending. Licensed for
amatenr, experimental
and entertainiment wse
tn radic rommunica
tHonm

Any sther use will be
an mfringement.

Hmipni

HOME OFFICE:
182 Second Street
SAN FRANCISCO

154 W. Lake Street
CHICAGO

30 Church Street
NEW YORK

C-301A—5 Volts 1
Ampere filament..$5.00
C-299 — 3 Volts .06
amp. Dry Battery Det.
& Amp. ........ $5.00
C-300—5  Volts Gas
Content Deteetor.$5.00
C-11 — 1.1 Volts .25
amp. Dry Battery Det.
and Amp. Special
Base .......... $5.00
C-12—Similar to C-11
with stand. base.$5.00
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Brooklyn Hears (Great Britain
on the DICTOGRAND!

The ‘“Aristocrat”
Dictograph
Headset

1. 3,600 ohms

2. 10 ounces {(None
lighter)

3. Head-fit Teadband

4. Cup-curved ear
pieces

5. Finished in black
and orange

6. Guaranieed [ully

The Master
Instrument That -
Made the Record &

1. Operates without extra
hatteries.

2. Adjustable dial con-
trols volume,

3. HMandsomely compact
in  comnstruetion.

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

5. Tully guaranteed.

ONLY

$24.50

Ready to Operate

Another record!
First, San Francisco heard Japan and Newark on the Dictogrand.
Now, Brooklyn hears Great Britain on the Dictogrand.

For

Amazing? Not to owners of this incomparable instrument.
Dictogrand users in every state are familiar swith the thrill of listen-

[ X1 i
ing to far distant stations—night aftes night—right on the loud- Applause Cards *

speaker.

i . . v—3Station W-D-A-P signing off. I you

And they have found that this marvelous mechanism, so magically have enjoyel the artist’s program, won t

.. - L. . J f | h d 5 ! b |d N you write in and tell them?””

sensitive to taint umpulses from the other side of the world, 1s By all means! Ouickly and easily with
T They've handsomely

. NETPRRT . | “Applause (ards.’™
srartlmgl_\ life-like on local stations! printed mailing cards. Al ready far you

) . to All in with vour comments, sign, and
Ask vour radio shop to demonstrate the Dictogrand ! drop in the mail hox, i

Keep a pack of them near your receiving
set. You can use “Applause Cards’™™
liherally lhecause 1hev are TFREE AT
¥YOUR RADIO DEALER'S,
N “Applause Cards* were originated by
: The chtograph S1_is Complan_\l: mlalcers of the popular

N ictogrand oud Speaker and the
! “Phono-Unit”’ " y ‘

- Aristoerat Dictograph  Headset. The
Makes a loud spealer

. only “Applause Cards”* are Dictograph
Copyrighted “Applause Cards.’™

of your phonograph!

Jses no extra batteries

2. Has adapters to fit any
make of phonograph

3. Attached and delached
in a moment

. Calibrated dial on buck
controls volume

. Finished in nickel

. Fully guaranteed

$10.00

A big FREE package of them awaits you at
vour dealer’s, Or if he has not yet stocked,
write us, and we'll ship you 2 generous sup-
ply of “Applause Cards'™® free, prepaid
direct. provided you give us your dealer’s
name. Dept. D-6.

DICTOGRAPH
PRODUCTS CORP.

220 West 42nd Street, New York City
) *Copyrighted

S R
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oA Device found only ,
on GREBE Receivers

o= for
© " Hair's breadth™
" Dial adjustments

“The accomplishment of
great things consists in do-
ing small things well.”

—Confucius
gerf[ectfon of detail is a : THE man who has once operated a Grebe

iz facter in the success of e J ) s . o
e o Ridetvian Receiver reaches instinctively for the

Tangent Wheel Verniers on every other

;{j Ucr‘, l// U receiver he thereafter tunes. :

i This and other details of Grebe crafts-
} selss L manship are fully covered by patents
| s8 @O i

! e e granted and pending. Inspect these details

at your dedler’s fodav.

e

i s Grebe Regenerative
Receivers are licensed

under Armstrong U. 8. A. E—Iv GREBE & CO'? Inco

Pac. No. 1,113,149

L\ o Vin Wock Bivd, Richmond Hill, N. ¥
- R

Western Branch: 451 East 3rd Street, Los Angeles, Cal.

PR S E £
i
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RADIO NEWS READERS BUREAU

Time and Postage Saver

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

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

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

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

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

about which you want information, RADIO NEWS from whom you
and to avoid error the addresses of the would like to receive literature, write
manufacturers, on the coupon below his name, address and the product in
and mail it to us. " the special section of the coupon below.,
...... v csssniesescessisisernee - TEAR. ALONG THIS LINE tiicivotiencsitcsrree e cerssiseaesissesses s sssene s sssannn

READERS' SERVICE BURFEAU, ‘
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......cooooeiiiee, issue of RADIO NEWS, '

lIf Catalogue
List here specific article on of c‘omplete

NAME ADDRESS which vou wish literature. line is want-
) ed, check in

thig column

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

The Mark of Guaranteed
Products

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

A
N

LetlitTelllts
Story lfself

s

XS O

TS OOR

No Batteries
Required.

e

Operates on
one or two
stages of

Sty

el 4
LOUD SPEAKER *:

0o 106 Q106"

amplification

A3 Without doubt, the peer in its class,
fully equal to many that are listed at
a higher price. No etal can touch
| the diaphragm, a feature not found
HEIGHT any other unit but the RICO GRAND

24 INCH OPERA.
IﬁgEEE Fully adjustable by means of the new

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

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

Absolutely the last word in Loud
$ 00 Speakers and we guarantee every
° word we say. Solkl on

the usual
RICO monéy-back plan.

iy

The name RICO is your guarantee

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

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

Insist on This Speaker for
TONE

CLARITY
VOLUME

s

)

4TS OI

RICO 523 LOUD SPEAKER

smmmmmn SEND NO MONEY cmmmmm=

14
. e
I Radio Induskries Gorp.. RN & N D/
5 (31 Duane St. New York ity : 4@/ ! IG MR. RADIO FAN: If your dealer
rentlemen —T1 send me by Parcel Pest 1 - nn
b e TR ND Al 100D SIEAKER N, B \W\S#é/m‘ 3‘_‘ ot supply you then order
3 120, for which 1 will pay (he wastman the amoant B 'll’ect and use coupon On opposite
* $15.00. ' D‘ ]S’l‘RIFS side.
[]
] pirie T X
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Patented Dec. 25, *23
You have read and heard no doubt that every loud-
speaker is positively the best one ever manufactured.
We could with very little effort make similar claims—
on paper—and perhaps go the other “ad’ writer one
better. Modestv, however, forbids. For that reason, we
make the following statement:

I GET A “RICO” GRAND OPERA LOUD-SPEAKER
UNIT FROM YOUR DEALER OR DIRECT FROM US.

20 )

i

00 sl

COMPARE IT WITH 4ANY LOUD-SPEAKER THAT
A YOU HAVE NOW OR THAT YOU HAVE EVER
HEARD. MERELY CONSIDER THAT THE MONEY
YOU HAVE PAID IS ON DEPOSIT WITH YOUR
DEALER OR WITH US. IF AFTER 5 DAYS YOU
FIND THAT THE “RICO"” GRAND OPERA LOUD-
SPEAKER UNIT DOES NOT GIVE YOU GREATER
VOLUME, DOES NOT GIVE YOU GREATER CLAR.
ITY OF SOUND, DOES NOT GIVE YOU GREATER
JOY, THAN ANY OTHER LOUD-SPEAKER UNIT,
THEN OUR DEALERS OR OURSELVES WILL BE
GLAD TO REFUND THE PURCHASE PRICE.

DESCRIPTION: This loud-speaker unit is ideal for
phonographs. By meuns of this unit, you can turn your

[

cosWo

S

gy’ The “RICO” Grand Opera Loud Speaker Unit

TURN CAP

GETE
@%ﬁ TO ADJUST

7\’ phonograph into a loud-speaker. Any good horn, how-
¢ ever, can be attached to it. (Speaker does not \vorh with
crystal sets, only on vacuwm tubes.)
No Metal Can Touch the Dlaphragm UNIT is FuLLy apjustapte. For light or soft
Patented Dec, 25, '2 tones, simply turn the milled rim for best results,
,Qf’ This is a feature not found in any Joud-speaker With this arrangement you can get cither tremendous
=t except in the “RICO” GRAND OPERA LOUD- volume or soft tones as desired by you.
¢ SPEAKER UNIT. Diaphragm cannot rattle. Aluminum shell and cap highly nickel-plated and
Metallic, harsh sounds are entirely eliminated polished.  Five-foot green cord furnished. No. 75
AN "RICO" GRAND OPERA LOUD-SPEAKER
Q& The “RICO” GRAND OPERA LOUD-SPEAKER UNIT as described. Price $7.50.
ﬁi’" THE “RICO” STRAIGAT LINE CONDENSER
; e 0|JT|H?|1EdE. :(;Iay LF'Elgte) |
. ‘0005 mid, (23 Plate | VERNIER l Now manufac-
| This condenser marks 2 00025 mfd. (I Plate} tured in three
.ﬁ a revolution in con- t}i'pcs,“to] re
N denser building. It is ~ p ace1 plates,
A | the simplest and most § ot TR i §1§f§§ #nd

practical type of con-
denser as yet devel-
oped for broadcast
and amateur work.

This condenser has [ NEW TYPE

poal

20

been developed by our
engineers after con- BOTH INSTRUMENTS

[}
siderable research % S A?g éjcipf_,vgN
work and has been K 1/
pronounced perfect by

experts. Replaces
]
The ¢'Rico™ nondenser wunhs 6 oz .
The old style weighs 15 l —T
‘'Rica’ vernier tyne has unly one dial.

10

o9l

W»@&\l

6—Vernier effecl.
7—Absolute straight line curve.
8—Accumulates no dust between plates as is the

case with air ccndensers

10 maximuym. I 5—Gompactness.

No. 450 “Rico”
Condenser .001
mid. (43 plate
capacity)
$1.75
No. 423 “Rico”
Condenser.0005

= 001 M.F.D.== it (23 et
U3 Plates) =2 “**™1V)g, 75

No. 411 “Rico”
Condenser

% .00025 mfd. (11
— plate capa-
city) ...$1.75

@B Al above types

Old type requires difficult meochanism. dial $1.50
[y Here are Some of the Outstanding Points:
y" t—Large capacity ilz—?wn nrvéelr gtel olut taf ordm;
— d cand 5. — Impassible to short eireui .,
.7;—Sgsinge:n|f:|||'nl'|.|'ri:|m:?rsnatcznselggera'/z 'x2lp X1 3. 13—Works in any positien. vertical or horizontal. No counterweights
d—For panel mouuting or for table mounting—universal in its scape. needed.
5—O0ne complete revalution of dial adjusts condenser fram minimum ld-—Lowest inp price for high CllSS wndensﬂr

Size unry 321 "x 13" ever all.

The “Rico’’ Straluh( Line Cundensar must be seen
to be appresiated. Made of the best materialg
that meney can buy, Stands in a tlass by itselt,
All metal parts finished in nickel plate

We will refund your money if th\s condanser is
nat all we claim fnr it.

mmmmamm SEND NO MONEYammmem=
B Radio Industries Corp., R.N.-6 g
] 131 Duane St., New York Gity. i
g Gantlemen —TPlease send me by larcel Post. -2

e mec s oS .-

=l e oADIg
@! R e\ s

; Dealers and Jobbers INDUSTRIES
Q‘ Write or Wire for CORPORATION
‘Qﬁ- Terrvitory that is Still 131 Duane St.  New York
‘a? Ope"‘ for Proposition Cable Address: Ricotrade, New York
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BUILD YOUR SET BETTER-AT LOWER COST

,YARIOCOUPLER YOU SAVE MONEY WHEN YOU BUY FROM US

We Pay Transportation Charges in U.8. REast of the Rockies

THE PRICES QUOTED OELIVER THE G0ODS TO YOUR DOQOR
AST SERVICE—TRY US ANO BE CONVINCED
THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you. They must
support  for lable_ o | suit you in every respect. If you are not satisficd with your purchase return tha goods | to equal or SUrpass any
mnel [n:muntdm"f Pﬁr: at once and wo will refund the price you paid. fthar transiormer,  Neat
aBNe: ar ne iy appearance, Carefully
)t(uning 1 ineh shart Ihnﬂe 200 ta 600 M. OUR SPECIAL VARIOMETER ANO VARIODCOUPLER mounted wilh Dlalnlylemzm\ed bf‘:dln F‘ully{
522 Varigmeler—same stvle. Each $1.70 Build Inte your connections. Wonderful results on onge DP?»
SUPERIOR VAR[DCDUPLER sec reliable instru- or three stepg withont distortinn ar h
X523 Fach 33 35 ments, You can da- ing. A quality llem In avery Tespect,
A handsome vend on this varia- = T T T T T o
ment of superier desip meter and  vario- SHIELDED TRANS-
and construction. Sta- coupler to glve you FORMER

SUPERIOR 180° OUR SPECtAL AUDIO FREQUENCY
M AMPLIFYING TRANSFORMERS
K550 Ilach $2.25
In quality of tone and
volume of sound, the
things & transformer i3
bullt for we ruarantee it

A wonderful  walue,
Produces  excellent re-
sults.  Green sllk wind-
Ings  on lack  fibre
tuhes.  Rigid mounting

tor tube and rotor ball
of moulded red hrown
hakalite, Larce slze
green silk windinwes in-
surs highest efficiency.
‘Table or panet mount-
ing. 14 Inch &haft. Superlor yesulfs fn cir-
cuits for 180 to 650 mielers, Tapped pri-
marv for finest funing. Naiseless conlacts,
X526 Bpecial single circuit type..,$3.75

SUPER MOULDED VARIUMETER
X412 Each.

the Dbest results 1n
any elrenit working
180 to 650

In design
construclion

lhey are Lhe besl.
Oniy tho hlghest
grade malerials are
used. The prices
quoted save sou 30
40 per cenl.

31 to 1 Ratlo $2.48
X552 6 (ol Ralic 2.68
Note that onr prlce 15 pre-
paid. The same high grade
st¥lo of transformer ag above
onclosed In a metal casu

f=
“hlch completely stilelds it from any out~
stde magnetic influences.
ing_angd local disturbanees.

OTHER STANDARD BRANDS AUDID

Free (rom howl-

FREQUENCY TRANSFORMERS

io
\Why pay more?
2.45 | X410  Varicmeter. Each
Perfect in design and construction,

raie wood forms thoroughly seasgned. Cor-
rect inductlre ratios. Solid baked windings.
Dlenty of large sized wire insures highest
officiency. A slrrmg hizh grade instrument
that will give you lasting service, 3/14
inch shaft.

Frash, Clean Stock In Qripinal Containers
X232 THORDARSONRatlo2% to1 $3 30
THORDARSON Rallo 8
Aome.  Bach
Cnto, Each.
Fedéra] No.’
Ragio Corp,
All Amerjcan 10 to 1 Shielded
All American 5 {o 1 Shielded
All American _3 to 1 Qh]e]ded
Ail American Push Pull .
TRICOIL RADIO FREQUENCY AM
FLYING TRANSFORMER

X418 Variocoupler.  Eaeh, ...
The most efficlent type of coupl
betler tuning and leuder signals. Primary
and secondary wound on uatural uncelored
genuing Dbakelite tubes.  Drimary tapped
far fno funing, Can be panel or table
mounted.  3-1% inch shaft.

SOLID BARE COPPER WIRE
Solid bare copner wire for aerials, leads
or wirlng instruments.

Paolished
moulded
statnr
o itum induclance with
greatest efficiency and
minimum (Iislrilml-ad
¥. Ahighgrade
instrument. that will
et the best vesults.
Waro tength 180 to 600 meters.
EXCEL MUULDED VARIOMETER
X524 Each...$3.9
A \vonderf’ul valug
at our price. Prop-
erly  designed —and
construeted. TDolished
“blacle  balkelite votor
and siator forms, &
Large size green silk L
wire Insures greatest d ,-“
efficiency. 1t nch
shaft. Noiseless piglail connectlon. Tablo
or papnel mounting. Split stator winding
with binding nost” connections.

SUPERIDR VARIOMETER
X525 Each

Forms wotided of yed
brown bakelite. A neat
handsome _instroment.
Green silk windings cal-
onlated for highest eff-
cleney. % inch shaft.
Noiseless _pigtail cannec-
= ions. Tahle or vanel
momnting. Produces supcrior results in any

typa circuit 180 io 630 meters.

SPIDER WEB COIL FOR REINARTZ
CIRCUIT

X296 Each...$1.30
Lists for $1.75. A
very unusual bargain.
Made of green sillt
corered wire, spider-
web wound to produce

TINNEO COPPER “BUS BAR" WIRE
Sizo 14 tinned copper wire. For wiring
aeg(s]. lBesL size for neat job and easy
soldering.
§§§§ Er:und. "ll‘en {eel }’orA IE“ X5605 For 2014 or aou.s .58
Sruare. Ten feet for. L) .
XSEI F‘
. SFAGHETTI J0L For 198 or 13 or
‘et cevering conneeting wires in sets. Thls transrcrmer
For slze 12 and 14 wires. sanderful results Tv}“ar?yl‘o?;gg
X955 Finest quallty braided and satur- | of regular or reflex radio fre-
aled with best baked Iusirous transpareot | quency cireuft.  Perfect for one, two or
i\;\;lﬁz’luﬁg {zumm, I’i}l‘egn rna d i?h Lhriee slages.  Compact, eonvenient form,
est quality braid and covered w! cas
black insulating compound. 3 feet for. w
FDHCELAIN BASE SWITCHES OTHFEF‘;EQSJEAP‘J\‘CPYARTDRA?\I’;?gg%‘lEEADID
3 Tine white CDGU‘;';";; Our speelai—as goad as any of

Solid Dare Cm»ncl \‘\’:re, size 14.
X240 100 ft 7
X242 500 11,

Snlld Baro Copper Wire. Slze
X244 100’ coil §7e X245 500” (:Ml 33 0s

STRANODED ANTENNA WIRE
Cabled of fino copper strands, Very fex-
jule. IItgh tensile strength. Best for asrials.
X248 100 coil 58c X249 5007 coil $2.75
MAGNET WIRE
Insulated copper wire,  Dest quallty even
drawn wire, one piceo Lo a spool. Driees
iucted are for 8 oz. spools unless other-
wiso stated. Note, our prices are prepaid.
Double Cotton| Brameled single Green
Covered Insulation Silli-Corered
Number X900|NumberX992| Numher X981
Gauge Drice|Gauge I'rice (rPlI_ILJ
3 35¢l20

col

lain bases.

oontaets

blades.

used as

swlitches.
inglo Pole Single Throw. Ea.
sinele Pele Doulle Throw. Ea.

uble Pole Dnuble Throw. Ea.

ARADIO SOLDER SET
X538 Conl-
gete . 33\1

46 SR S 2 soldering radlc

eonnections or for
INSSUL{\'I;U”RS general sn:all re-
ize 1xX

air iobs. Con

suuan, metal eyelels. Ems of SI)IL‘?EHIL X366
s older- Fal

greatest efficiency and Q@@ )(263 Ribhed Parcelain in- ,cﬁmjgu\;‘“:,g|Izlacl:-dl:v)nluasla|\adm'1‘;::!y\;$u solder X366 Single.
Towest Josses. 21 taps X260 :\Hator 215 in. long. Ea. 6o | 108 X367 Double.
so arranged that Doz .550 RADIO SOLDERING IRON
crossing is avolded. | X285 Tibbed —_—
Two fibre strips amd | [hehes long. Bach

wooden rod furnished LEaD.IN INSULATORS

permit varlous styles
of mounting, With this goil a high grade set [ yway3  Tor 4 inch
“alls or_less....42¢
X271

can be bullt at a low cost. Drirections ineluded.
ULTRA AUDION COIL TFor 9" "inch
X297

Egel
Splder_web wound of grcen silli covered
wire. Four Laps. DIrodnees wonderful
resnlls. Fibre sirips and wooden
for mounting and direections ineluded.

GOGKADAY COILS
X298 Per Set...$1.95
Complete set eolls for
Coclcatlay circuit. DProp-
erly caleulated and made
to give best resuits on
this new wonder eircuit.
NEUTRODYNE TRANSFGRMERS
X571 Each $(.75. Per sel of three.$4.95
An air core lransfornier for use in nen-
frodyne wnethod of receplion. Can alio be
used for tuned radlec frequency or as a
fixed coupler with condenser aecrosd sec-
ondary, Proper design for results and effi-
clency.  Green silk windings on bakellte
tubes with adjusiable mounting brackeis to
it mogt any_condenser.
NEUTRALIZING CONDENSERS
X572 Per set of two 40¢
Simple, inexpensire, effective preeisian
type. Microireter adjustiment is atlainable.
STANDARD NEUTRODYNE PARTS
X851 Licensed Neutroformer (combined
trensformer and condenser), Rach..$4,78
X852 Lleensed Neutrodyne XKit..$14.95
Includes 3 WorkRite Noutroformers, 2
WorkRito Necutrodons. panel layout, paper
templale and book of Instructions. e
X853 Licensed Neutrodon, Eaen....430
A very acewraie And easily adjusted con-
denser for neutrnlizing tuve.
SPIDER WEB COILS
A200— 25 turn 3¢ X292-=50 turn 47c
X291— 35w 42e X293—75 turh 34¢
X234—100 wrn. |
A new popular (ype of inductance of
efficiency. Lowest distributed capacity and
towest high frequency resistance, Firm green
stk windings with fibre mnunting strips.

THE BARAWIK CO.

Tirst stage, y

Fnch. ..
Second stage.

Faeh. . .
Fach. ..

Erla.
Erla.
Erla, e
Frla. Ta.

FAHNESTOCK CONNECTORS

Flrst slage.
Second stage.

Third stage. ch
Reflex No. 1 or 2.

PR RDN DB,
L g -0 ]
EL Y T TRTE PRPETS PY-2)

W T T R
RPN

ANTENNA
X260

eonnecting \vlres
or _making conneetions on bindlng posts or
nther pavts of instruments. Wlires held
frmly 1n spring grip but may bo instantly
removed
X368 Antenna Gonneetor, Eaoh 80
Requires no goldering.  Maltes connestion
In & Ibw seeonds.

ETGHT SOCKET -
I ANTENNA

7c
Serews m|o any lght soeket. Nentaces
the regular oui deor antenna. Very satls-
faclory for nearby slatinns apd under favor
able condittons will bring In dlstant sta-
lions. Easy (o Insiall. No danger. Gives
clear teeeption with Mitle static fnterfer-
L[ence Tdeal for people in aparlment build-
nes

So]derad connectlons 1n radio sets Dro-
duce belter results. Thls guaranteed 1ron
is exaclly right for radie work. A ncat
s0lid conneetlon quiekly and casily made.
Operates on any lightlng current 100 1o
120 wvoits. 0 fl. celd with attaching plug.
Lenglh 13 inehes. Heals quickly, will not
overheat, .

walls or less....69¢
Tho only practical
lead-in [nbulator mr aennl wires. Small.
neat, effect urahle. Tits 5% ind
hole. Securely ]uclmd b\ 1wo adjustable nuts.
QUTDOOR LIGHTNING ARRESTER

X980 DIrice .
Protect  your insitruments
with this lightning ar-
rester. Weathierprool Ba-
kolite case. Air gap (ype.
Permanent. Duyable. Un-
derwzilers approved.

JEWELL LIGHTNING ARRESTER

X981 Tach

A dependable prateetor,

ways on fuard. Small and

compact. Weatherproof pors

celain case. Haglly fastened

and conneeled. Underwriters

approfed. Lists for $1.10.

rosl

Heavier irons for gencral repalr work.
Wonderful values at our prieces.

X541 Medlum size

X542 Laige slze

MIGNON VERNIER VARIABLE
COMDENSERS

TINOL X969 Per tube 190

A comblned solder

d  flux In  handy

Put a little on

| connection, heat

with a mateh, torel

or golder iron and you have a neat elec-
trically and mechanically perfect joint.

Sy anl e F perfect Jotab.

AUTOMATIC BLOW TORCH
X543 Bach

Bums denatured  aleohol.
Ayiomatleally generaies point-
ed flame In a few geconds,
Easy to splder joinis In hard
places. Llghts with a match,
Burns 20 minutes on one fill-
ing. §% inehes high, % inch
diameter cvlinder. Works fino
with Tinol lsted above.

X827
X828
X829 . ML 2.95
Tiighest grade instruments.  Aceurato
rating. Lxtremely low dielectric Tosses. In-
depandent friction vetnier control Insures
perfect pesltise adjustment. 14 lmeh shafll,
No dial included.

PANEL MOUNTING VARIABLE GONDENSERS

These are ¢specially high grade con-
densers and we guaraptee them o be me-
chanically and eclectrically perfect. Fine
palished end plates of heavy balelile.
Shafls 4 inch diameter. Sturdy, heavy
aluminum alley plates perfect!y spaced to
insure smooth, cven, reliable capacity.
Qur low prices save you maney. Thess
couclenscrs ate of tive very best male and
are not Lo be compared with many iafe-
rior, chean comdensers offered. We guar-
ainles them (o please ¥ou ar your money
hack. The rernier style bag ene gepa-
rately contrelled plate which permils of
tha fnest Guminz. Quality considered,
Lhese \alues are unapproached by others.

REGULAR 8TY VERNIER STYLE

tncluding Dial and Knebs
X825-—14 plate 00035 mig
X824—26 plate 0005
X826—4G plate .001

ANTENNA LEAD. IN
X259 Fach 25
Solves a hard Dproby

With It you can bring
the antenna wire with
drilling_a hole for an insu-
lator.  Place on_ window efl}
and window ean be closed down_ tight
and locked as before. Talies but a
minute 10 install. Perfectly insu-
lated. Can be bent into zny shape.
Made of copper sirip opvaperly in-
sulated.  Neat and durable.

| 102 South Canal St., Chlcago, 111

LY
N
8

plata |

Chicago’s Originat Radio Supply
House. Beware of Imitators

"
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WITH BARAWIK QUALITY RADIO GOODS;
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VACUUM TUBES

Hadlolvon,
new and perfeet.
3 Ty otherwise

Amplitier, UV201 4
Each

&Cl
12

1

8 5-Wmut Transmilier
7 Each
Euh

il C1L.
i [ WDi2 Ci2.
‘62 €299, Tach.
104 uy 190 A(l'u)lu‘ is 109
andard socket . .
XIUB WD11 Sogl
X109 WD11 Adapter.
BAKELITE TUBE SOCKET
X140 Standard base. 390
X141 UV199 vase...30e
Muulded of genulne red
) brown balkellie. Blnding
pogl  cotmectlons.
table or panal
Neat ond strong,

Hianderd Brands—Cunningham,
Eveyy one guaranieadl
We will ship
brand in stock unless you speci-

105 DBLeDbm Uvz00 C300

5
7.70
4145
445

X545 Each . ........
wmaterial.
prevonls ringing in

Plalnly marlied biuding

Mnulded of high lngula[\ng
Sponge rubber base

tube.
DOSL

counections. Neat and compact.

STANDARO TUBE SOCKET
X150 Each 6o

Bakellte base. Polshed
nickeled tube.  Higliest
quality socket on the mar-
ket. Eest insulation, Posl-
tlve contact. Marked ter-
minaly, Tor base or panel
mount(ng.

FILAMENT CONTROL RHEOSTATS
X132 E

ohm, Each..,38¢
X129 20 ohm. Each.., 400
X131 30 chm. Each. .. d4c
X135 ¢ ohm. Vernler §5¢
] Best grade. Wl give
real sorvlge, Durable and
[asnng High heat resist-
o bage, diam. 2147 in.
| Tapered pollshad black knob 1%’ dlam,
i Potentiomstors. Match above rheeslats.
L Beme high grade conshurtion
Hd X501 200 ohw, Ta
¥l X152 290 opm. B
A oT STANDARD BRAND
" RHEOSTATS and POTENTIOMETERS
'q X207 Filkostat, Faeh...,.... 1.90
LB X208 Bradleystat. Bach. 1.7
q X209 Bradlevometer 200 obhm. Haih 1.89
%l X210 Bradlevometer 400 ohm. Each 2.89
Wl X211 Howard 6 ohm Plain Rheo. Ea. .83
R X212 Toward § ohm Ver, Rheo. Ba. .25
* X213 Howard 25 ohm Plaln thes, Ea, .85
| %2[4 Howard 25 ohm Ver. Rheo, Ea, .25
im X215 Howard 40 chm Plain Rhee, Ea. .85
o X2(8 Howard 40 ghm Ver. Itheo, Ba. 1.25
M X2/7 Howaud 200 chm Polentlome-
Bl ters. Each .......... ....c..... 125
'] X218 Howard 400 uhm Potentlomo-~
'q‘ ters.  Tach . ............... ... .89
pY X219 Klosnar 6 ohm Fernler, Each .19
-: X221 Elosner 30 ohm Vernler. Each (.45
M| X222 Amperite with mounting. ... . 95
-: SUPERIGR RHEOSTATS
o X153 G ohm. Each
Eal X154 20 ohm. Each
K X155 30 ohm. KEach
« Ine finest rheostat.
4 even action. Best d
l*’ worlkituanship. Supplied with at-
by tractive dlal end Lknob.

with dial and Lknob.
X156 300 ohm.

Potentlometers to match ahove rheostaty

ineh shafg. .

XQ[B For 3/16
X919 For 3 {neh shaft, .
Ropiaces ordinary knob er dtal,

meter, varlocoupler, tickler, ete.
easy action. Looks fine

UNiVERNIER CONTROL DlAlél IS

G1 vea

perfect vernier eontrol on condenser, vario-
Pasitive
Liasily installed.
Isnecially deslrable In tuning neutrodrne

COMPOSITION DIALS

X921 Diam,
X922 Diam.
X923 Dlam.
X924 Diam.
X925 Diam.
Handsomas
prvhshe{l black eomposition,

2 in. for 1 In. shafi.
3 In. for 34 in, shaft,

n contrastmg white enamel. 3 and

BAKELITE DIA
3-16 In

afl. Eaeh.

34 in. shaft. Fach..

X934—3 in.
14 i, shafi.
X035—4 in, Diam. for % in. shulr

“» pollshed Dblack Gnish.

2 in. for 8-16 in. shaft.Ea. i 6o
Ea.l6e
Aln. for 3-16 ln.shafL.Ea.QZu

Ea.22¢

3% in.for %4 in.shalt. La.27¢
dials moulded in one plece of
3 ineh size has
© scale marked 0 to 100 finely englaV_,e(t

inch slze have 150° scale marked 0 to 106.

LS

X931—2 iu. Djam, for

.33¢

X932—2 in. Diam. for

.33e

X933—2 {n. Diam. for
3-16 in. S|1dll Fach. .

-39%¢e

‘Ea.480
Moulded in ons picce of genulne bakellte
Tinely engraved

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

and checked by expert radio engineers.
ralus ihat will give superior results.
est.
deceive or mislead.

Dur goods equal or surpass the tlaims we make for them.
Qur reputation for fair dealing is our most valued assef.

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

You are assured of getting guaranteed apna-
And while our goods are best, our prices are fow-

We do not attempt to

Description and

Price of items wanted. Send Postoffice or Express Monsy Ocder. Certified Check or
Bank Draft for Total of Order. Prompt Shipment is assured when these directions are
followed.

CABINETS SUPERIOR RADIO JACKS

Fine locking cabl- o
nety solidly bullt,

Blegant hand rub-
bed dark mahogany
finish.  You will ba
prond of your set
mounted in one of
thoge cabinets,

Hinged tops. Front rabbeLed to take panels,
Panels not included. Prices are transporta-

tion paid. Note that our prices are prepald.
Tanal Ilnsnle Dimensions| Art. | Price
Size High | Wide]Deepl No. | Bach
Gx 77 516" 19/ 771 X420( 81.95
Gxr03™ | 537 (107 T X42 2.45
TxLG” G157 v 7| X421 2.60
7x12” G‘/z” L1l 77| X424| 3.05
x4 8l I13%"| 77| X423 8.20
7x18" G174 77| Xd426| 3.45
Fx317 gi57 |20t~ 77| X425| 3.85
247 Glei23 | 77| X4291 4.33
726" 6‘;& 1‘2 W T X431 5.50
9x14” Hr1133571107 X428 3.55
12x14” YER7|13227 1107 X430 4.00
12x217 155720367197 X432 5.05

CRYSTAL DETECTORS
The latest development In Crysial Detac-
tors. Qive belter results and moro reliable
than old style. Used in Refex clrcuus
X742 Crewol Detector. Each, ... .. $
X743 B Motal Detector, Each.
X744 B Metal Crystal. Eath. .
X741 Gold Grain_Detoctor. Each. .
X745 Yollow Tip Detector, Each, ..
X746 Du-Tea. Crystal.  Eaeh......

SUPERIOR VARIABLE
GRID RESISTANCE

X167 Each ., ...... 200
X188 \Vth .0o0025 Con-
denser
llin\lnalea hlssing,
files aignals.
smoolhly varied from 0 te 6 megohms by
half 1Lurn of kueb. Easlly mounied on ans
panal.

RADIO “BAKELITE" PANELS

Notiea our very low prices on this fine
quality materla), Others ask as much for
hard rubber pansls which are wworth much
less.  We supply genuins Balrellte, Con-
densite Celeron or Formica, all of which
are materials with practically identical mas-
chanleal. c¢hemical and electrical proper-
9 Machines well without chipping.
Won't warp. Waterproof. Highest me-
chantcal and diclectrio strength, Attractive
nalural polished black fintsh which ean be
aanded and olled. Note that our prices are
prepaid.

Panel | ¥ thick [3/16%thick| % “thick
3ize | Art, Art. Art.

Inches | No. Price [No. Price |No. Prics
6x T X450 $.551X460 8. BQ‘ 470 §1.15
6r10% | X451 86/X461 1.101X471 (.73
7x1 X458 1.361X468 |.73]X478 2,76
X433 1.781X463 2.271X473 3.36
X457 2.051 X467 2.65X477 5.10

X459 2. 42‘)(469 2.97]

X462 3.25‘
X454 [.85X464 2.35/X474 3.56
455 2.421X465 2.97/X475 4.78
21 _{X456 3.621X466 4.251X476 7.13

GRID LEAKS
X177 Freshman back
of panet style...59c¢
X178 Treshman baels
of panel siyle with
00025 Condenser 790

X171 Freshman baso :
mounting type with 00025 Condenser.?90

X172 Durham Varlnble Grid Lealk wlth
Mounting ... ... : 89¢
Xi73 C.RL. Va d Leak..$1.19

G
X173 C.R.L. Va:la o Grld LCﬂll

grid condenser. .

with
-§$1.48

DUBILIER MIGADON TYPE Gor
N0L1...,28 507 .

4
Goe

X770 Per Set.

Finest grade jacks.
Improved deslgn

est materlals
Phosohor dronze
springs. Silver con-
tact  polnls. Niche. finish.  Mount on
panels 2% to 35

390 Open chcult Each......00.s 36¢
X391 Closed ciyruit. Fach......... 450
X392 Two civeuit. Each 540
X393 Singla eircuit filament eontrol. . 520
X394 Two cirewit flament control. ... 68¢

STANDARD JACKS AND PLUG
X387 Open circuit jack. Hach.......
X388 Twa cireult jack, Fach....... 3
XSQB Tlug takeg two sets of phones, a5u

Well made, durable, smooth iworking,
nickel finished [rame. Well Insulated.

SUPERIDR RADIO PLUGS
X305 With Set
Rerews for ﬁslenmz
Lach. 35
Ty
takes two pair
styie cords. L|<(9 for $1.00.
Highest grade plugs.
Jacks,

-58¢

Lol «
Fit any standard
Pelished round barrels.

SWITCH CONTACT PRINTS

Drass polished nickel finish. Al

havo 2 In. long size 6-32% screms
and Lwo nuts,  All ches the same.
Qozen 15 Hundred $1.00

c

Order by article Numb
X360 Head, X7 diam.: ’A” high
)(362 Wead 3-167 diawm.: %’ bigh
363 Tead. 3-16”diam.;l-18"high

Solder Luqs 10 Fit Contact Points
Also for connecting twires to

binding posts, ete.

X365 Dozen 8o Hundred 30¢

SWITCH LEVER STOP

Drass polished nlekel finlsh.
X386 Dozen 180 Hundred $1.03

SWITCH LEVERS
Very neat polished black com-
position knob, Exposed metal
parts  pollshed nickel fAnlsh,
Tilted with panel bushing and
twao set nuts. A high grade

switeh,
1% Radlus. Each 40

X381
INDUCTANCE SWITCH

X285 Price Including
knob anddlal.$[.18
Mounts swich poinis
and contagt lgver bo-
hind panel. Only one
hole needed 0 mount.
13 gwileh points, any
number of which may
bo used.

much higher prices than we ask

BINDING POSTS
Brass, polished nickel
finish, Washer and 6-32
in. serew exlending %

X370 Large slze—bar-
rel and knob % ‘" long.
Dozen . .v........700
X370-2-4 X372 Swaller plze X376-8
barrel and knob 9-16 [onz. Drozen..70¢
X374 Large size with cooinosition knob.

X376 Large slze with hele for phone llD
ov _wire. Doz

X378 Small slza sweith hule for Dhune Lin
or wire. Dozen...... 35

SUPERIOR INDUCTANCE SWITCH

X 288 Lach 85e

Qulekly and seeurely
mounted by drilling oue
hole.  Only knob and
polnter show in front of

panel. Connectinns c¢an
he solderer before fasi-
ening switch. maling
assemhly much eusier.

BARAWIK QUALITY HEADSETS

2000 ohms. ..., ... ... ... $2.60

Thesy headsels have proven on rlgld tests o be one oi the
very best on the market.
an unusual volume.
tho best selected materials.
ished finish with polished black ear pieces. Fabric covered
i band cemfortably and quickly Gited Lo the head.
1 with 3-foal cord.

The tmne qualiiy is excellent with
Skilled wnrkiben malie (hem [rem only
The receiver cases are fine pol-

Sup-
‘Thesp sets were designed 1o sell for
and at our Dll(}ﬂ aTte a won-

PLATE CIRCUIT ‘B BATTERIEB

Tou can make real sav-
Lngg on these ballerles.
We guarantee them to
equal any on the market
regardliess of prico.  Ix-
long

tra
throw

on cheaper inferior useless batterles,

X180
cells,
X182

21 and 22 volts,

X134
inches,
2014
XI88
cell,

2%,

20,19
hoth detector and amplifier tubes.

life.  Don't
away your money

Signal Corpg type. small size. 18
22l yolls, Tach.......... S1.10
Large sizo, 5 taps‘ 16%, 18, 19%,
Bach,........., $1.45
Variablo Large Naw slzo, 6l6x4x3
3 taps. giving range from 16% to
volts in 1% volt stops. Each $1.70
Combination Tapped 45 volts, 30
13x4x3 Dbattery. Tapned 10 glve 43.
15,18 and 163 valls, Hm\mes
Ta. $3.2

“B'" BATTERY METER

X189 Each

Neads D 10 30 volts.
) rately teils you the exacL cone
dition of your ‘"B” B
Convenient waleh slze.
ished nickel ease with wire
lead.

A hlgh grade bat-

BATTERY

STORAG E AT

tery. Guaranteed for.

three Years.

Made

of best mew mate-
rlals, Full capacity.

The

best

batiery

buy on the market.

Try

one

of these

hatteries on your

set for 10 «nye.

Tt

at 1ha end of that

tims you are
fully satisfisl with the
and we will refund the

X164
Xig6

not

battery return it
purchage orlee.

6 volt, 60 amp. slze. Bach.$9.90
8 volt, 100 amp. size. Each.13.25

BATTERY CHARGING RECTLFIER

X201
X203

HOMECHARGER

Charge your battery al home ovep
night for a few cenis. Simply con=
nect to any 110 volt 60 evcle light
sockel, lum en current and rvecli-
fior does the rest automatleally,
WL worle for years without ate
teniion.  Simple
pqnne:uous Glve

ering
e]mrge which h;u-
terley ghoula
hase, You can
make it pay &
profit charging
your friends”
auto battorles.

of batte 1508,
Tor 4 volt battery, ..., e,[.y.cs 2.95
12,95

For 12 volt battory........

X190

Aecurately
your storage battery.
batlery in better condition.

HYOROMETER
Lelly

Each

430
ou the conditlon of
Helps you keep your

X198

Clip onlo slora
terminals, lead coa
posliive nob- LD\lGSl\'S contaeL at all times,

BATTERY CLIPS
.2

Two for

and wgoful.
least a_dozen.

WIRE CONNECTING CLiIP§
X199 Per dozen 300
Smoil connecting elips for
qQulekly fastening leada on-
to blndlng posts, ete. Handy
Lvory radioist shuuld have at

R
Blade

ber base.
essential

panels,

be drilled or eut without chlpplner,

UBBER COMPOUND PANELS

of a specigl compound having & rube
Lqual in appearance and in al)
poinls to any other elass of

Flne smooth poiished Anish. Can

Guar«

anteed not 1o wurn mvcl to IJo perfect
insulutor for radlo use, , elean
edges, Tlilekness 3/16 inch lze glven
li‘ﬁ‘!“l m‘glj?ls § .80 Xag

7 4 Txl8..81.3
X482 7x02.. .90 X485 7xal.. I.Bg
X483 7x14.. 1.08 X486 Tx24.. {.95
STANDARD BRAND LOUD SPEAKERS

AND UNITS

XG10 Murdock Loudspeaker ... ... $2.75
X613 Barawik with Baldwin unit.. 9.75
X615 I'athe Loudspeaker . 15,95
X616 Atlas Loudspeaker -.22.50
X612 Magnavos R$ Loudspealer..29.50
X614 Magnavex M1 Loudspeaker. 20,50
X617 Mdusic Master Loudspeaker...27.00
X755 Gonuine Baldwin m;e O umt 3.10
X619 Murdock Special Unit. 2.60
X618 Braudex Table Tallier - 9.25
X620 Baldwin Loud Speake .22.50
X608 Atlas Unlt, Baeh.......... 10.75
X607 Western Electric Unit. Tach. 10.75

RADIO SWITCH
X287 Taeh .......,...

Cuts current on and off !n-

THE BARAWIK CO.

Chieage’s Qriginaf
ply House. Beware of Imitators.

de in conirasiing white epamel. Sure derful bargain. We guarentee that you wlil he nleased wilh
ip Lnob that fits the fingers. Higher inem and agree (hal they are the best talue by AT yet nfTered, st(grgtllylea?y %\"e%sgmgg D]J\Elralt:le Saves
grade dials for good sets, Mateh perfectly. 11 they den’t :.LlIL you we will cheerfully telurn your rooues. | punas enc batierics 3
VERNIER DIAL ADJUSTER STANDARO BRAND HEADSETS .
X941 Each 19¢ X754 I}a]d\'vln Tvnn £ with X764 Frost,2000 ohm $3.30 BEZELS
| ol 4t unitersal jack piog $510.45 X766 Trost, ? X399 Diameler % inch. Fach..., .|5|I
Easlly inatalled ai edgoe X758 Western Blee, $9.50 X759 Federal 5.50 | X400 Diamoeler 1% inch. Each:
of dial, glves finest ver- | X756 Ted-Aead, 3000 ohm.......$5.78 | X751 Murdock 56. 3.25 Polished nfekel finish, Finest QUEUU
nier adjustment of con- | X768 Brandes, 2000 ohm........$5.25 | X752 Murdock 56. 3000 ohm. . ... $3.90 | it any thickness panel. Greatly improve
denser or Induclance. A [ ¥769 Rrandes, 5000 ohm. .. [’ 36.95 appearanca of any set.
great value. Polished black knob.
Radig Sup-

| 102 South Canal St., Chicago, Ill

S
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Radio Recepta

~more perfect this summer/

Tremendous zthrowemmt; wm semz’z'ﬂg and recez'w'ﬂg
combine with better programs to prow'cfe

the best of radio fun!

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

Why Sending
Is Bester

Last summer many high power
broadcasting stations operated
on a single wave length. This
summer they are spread over
a wave band. You may choose
at your will. Sending stations
have greatly increased their

Table-Talker .

50t additrenal wese of the Roeckivs

. Sro.oo

-

Wty Reception
Is Clearer

Setshavebeenvastlyimproved. -

They are more keenly selec-
tive, more sensitive, more sat-
isfactory generally. Vacuum
tubes have been re-designed,
new circuits have been devel-

oped. New loudspeakers, as-

power and are spreading their fr Camada ... 1g00 suring accurate and true repro-
programs over many more T duction, have been put on‘the
miles. Broadcasting from in- iy market. In fact, the combina-

terconnected stations includes
many people who would form-
erly have been deprived of the
unlimited pleasures of radio.

Lor sixteen years the Brandes name
kas consistently stood for service

U e, M
Navy Type Headser . § 8.00
In Canada . . . . I1.00

tion of finer programs,stronger
sending and clearer reception
now makes the marvels of radio
an active part of every day life.

A1l Brandes Products are sold

under a money-back guarantes

on

.

—far skill-——and dependability. *;“‘P‘C"""dH‘“d“’ - oo by reliable dealers cverywhere.
n Larada . . . . 7.0
& sl w 4
b

Bra

ndes

v The name to know in Radio
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i &0 2 . & K Phones are designed

LR W ] | : ; for just one purpose —

: ' ; the marural reproduction

’ AT of musical tones. They are sold

i T under a guarantee to reproduce

ey : both high and low tones more

\\ clearly, with greater naturalness and mel-

i e : lowness. They will not increase the

loudness of weak signals—because 4/ the

tones, high and low, have to be kept in

i natural propertisn, to secure such mellow-

- ness as N & K gives. Volume is the job
of your recesving set.

ia 1 A i . Fans and mere beginners alike are en-

X thusiastic over N & K’s wonderful clear-

e ness. Qut of several hundred amateur

" F : 3 stations that tested N & K Phones last

4 . year, fully 90 per cent pronounced them
' g j the best they had ever used.

“Fntirely free from mechanical

sounds’” says station 1PX . . .. “‘Exclude

= : noise of visitors moving around operating

2 room’” says station G.R.R. ... “Tone

soft and clear as a bell’”” says 1FI; and

so on. We will gladly send you our new

folder reproducing other comments from

fans and telling the real reasons why N & K

Phones reproduce more clearly than other
phones. Hrite now.

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

j\f&’@gKHmd Set, Model
D, 4000 ofimnsis
aremarkableexampleofskill-
Jul avorkmanskip. Made of
nickeled brass awith hard rub-
ber ear cups, accurately me-
¢hinethreaded to insureproper
seating of diaphragm. A
special device insures uniforsn
spacing between diaphragm
and magnet poles. Magnets of
Sfinest German steel, wound by
entirefy neaw method. Sanitary
headband, covered with gen-
wine leather. Sux fooe Cord.

Price, §8.50.

DEALERS:

N & K. Phones are being backed by a wide advertising cam-
paign that is already bringing a big increase in sales. Get
in on these profitsl N &K comes packed in cartons of ten
with advertising display cards for window and counter and
leaflets. If your jobber cannot supply you, write us today.
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— Jo the man who buys
his radio “ready made”

These set makers use ACME Transformers

THE BRISTOL CO. WM. J. MURDOCK CO. POWR RADIO CO,
AMPLIFEX RADIQ CORP. PENN. WIRELESS MFG. CO. SEARS MANUFACTURING CO.

SLEEPER RADIO CO.

L 7HEN you buy a radio set,
choose one which uses Acme
Amplifying Transformers. Ampli-
fication is the key to radio. Ampli-
fication builds up the tiny sound
waves that reach your set and
makes them loud enough for you to
hear. To hear radio “loud and
clear,” be sure to have transformers
that give maximum amplification
without distorting the sound. Dis-
tortion makes squeals and howls
out of broadcasting that should be
clear and distinct.

How to get amplification
without distortion

THE Acme Apparatus Company,
specializing in the manufacture of

STANWOOD ELECTRIC SPECIALTY CO.

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

Send for booklet

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

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

ACME

~for amplification

°  ACME APPARATUS COMPANY I
Dept. 28, Cambridge, Mass.,, U. 8. A.
Gentlemen: 1 am enclosing 10 cents (U. S. stamps
or coin) for a copy of your book, “Amplification
without distortion.”
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Money ih Radio

By H. GERNSBACK

TRING 1923, according to the latest figures avail-
D alile, the radio business went above $250.000.000
. in total sales for the year. Very conservative esti-
mates for 1924 seem to indicate that the total
radio sales will probably be in the neighborhood of 400
million dollars. Tremendous as this amount is, it 1s small
compared to what it will be five or ten years hence.
Always remember that there are 110,000,000 persons in
the United States and that we have only sold, so far, about
two or three million sets, whereas there is a potential
market for at least 25,000,000 sets. This does not mean
that once we sell 25,000,000 scis the market will he satu-
rated. Quite the contrary. Years ago when the automo-
bile industry was in the swme position radio s today, it
was thought that the saturation poiint in automobiles would
soon he reached. It was forgotten, however, that the
average life of a car is onlv two vears and that it means
nothing by way of statistics for future sales if a man
owns a car, hecause in two years or less he will own a
new oie.
The same holds true in radip. The average life of a
radio outfit is barely one vear. m other words, we have
not yet even scratched the surface.

RADIO IN COUNTRY STORES

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

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

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

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

1

1
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keeper who appreciates this feeling, If city restaurants
install radio loud speakers, is thele any reason why those
in the country cannot do likewise? This summer par-
ticularlv, all haseball returns will be broadcast far and
wide. A loud speaker in a store or Inn will surely attract
people by the hundreds.

‘HALF A MILLION FOR AN INVENTION

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

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

Here are a few tips on static eimination: Dr. Harris
Rogers, who has worked along these lines, has found
that static can be reduced considerably by burying the
aerial in the ground, in other words, an underground
aerial.  The same result can be obtained by submerging
an aerial in water. Then, of course, we have the
loop which reduces static quite a good deal, although not
enough to make it really worth while, The experimenter
will find a wide field 111 this direction by experimenting
with special coupled and balanced circuits, resistance units
and other similar means, all of which cut down the static.
Then we have the much neglected condenser aerial. This
also reduces the static quite a good deal. Tt may even be
possible to construct a special sort of aerial that may
he made static-proof.

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

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

By Or. J. A, Fleming, M.A., D. Sc., F.R.S.
PROFESSOR OF ELECTRICAL ENGINEERING, UNIVERSITY OF LONDON
L. Flepting's description of radio broadcasting in Great Britain is indeed vory interesting and
will sotisfy the curiosity of the American radio fan as to how they of England manage their

system.

under slightly different conditions.

Fig. 2.

(Cewrtesy of Mareon’s Wireless Telegraph Co., Lid.)
The cage aerials on the roof of Marconi House, Strand, London, from which the

London (2L0O) broadcasting by radio t¢lephone takes place.

HE upgrowth of radio broadcasting

in Great Britain is rather more recent

than .that-in the United States, but

_owing to the care with which it has

heen controlled it is being conducted
very efficiently and along right lines. As
ordinary telegraphy and telephony are
under the control of the State in Great Bri-
tain, so also are radio telegraphy and tele-
phony. Nevertheless, to conduct radio
broadcasting, a separate incorporated Jimited
public company was formed, called the
British Broadcasting Company (B.B.C.).
The trouble at the outset was to regulate
matters so that funds could be provided
for the remuncration of musicians and en-
tertainers, and for the ercction and main-
tenance of the broadcast stations. This has
heen done hy making it compulsory on every
listener-in, or radio-operator to procure a
license from the General Post Office costing
€3.75 and to use only special types of appara-
tus. According to statistics furnished by the
Post-Master General, there were'in force on
January 31, 1924, 636,000 wireless receiving
licenses in Great Britain. The majority of
these are simply licensed to use receiving
apparatus bought complete, and stamped
B.B.C., but a large number of the licensees
hold experimental licenses which permit
them to build their own receiving sets with
parts manufactured in Great Britain. A few
possess transmitting licenses also.

The B. B. C. has established, up to the
present, eight main broacdecast stations the
call letters and wave-length in meters of
which are: London 2L0-365, Bournemouth
6BM-385, Birmingham 5IT-475, Glasgow
55C-420, Manchester 2Z2Y-375, Cardiff
SWA-353, Newcastle S5NO-400 and Aber-
deen 2BD-495. In these stations thermionic
valve (vacuum tube) transmitters of 1.500
watts output are installed.

These transmitters are shown in Fig 1,
and comprise four panels: The first con-
tains the rectifying c¢c Fleming valves; the

second, the drive panel; the third, the main °

oscillator valves: and the fourth, the modu-
lating valve. The ahove named four panels
are as shown from left to right in Fig. 1
These valves are made with all-glass hulbs
and two-inset tubes of the type manufactured
by The Marconi-Osram Valve Co. The
anode cylinders are of molybdenum and the

The radio fan of Great Britaln is enjoying the freedom of the air the same as wwe birt

(Conrtesy of Marconi’s Wircless 1elegruph
Ca,, Ltd.)

Fig. 6. The microphone and its stand in the

broadcast studio of station 2L0O, London.

This is supported or a soft rubber cushion
which absorbs all vibration.

filaments, drawn tungsten wire. The oscil-
lator valves are nominally of six-kilowatt
power. The anode voltage is 10,000, sup-
plied from low irequency alternating cur-
rent and rectified by the Fleming valves in
the first panel. The filament power is 10 to
15 amperes supplied at 15 to 20 volts. The
condensers, inductances and regulating resis-
tances are included in the angle-iron frame
work forming the panels. The oscillating

-

(Courtesy of Marconi's Wireless Telegraph Co., Lid)

Fig. 1.
Stations.

The vacuum tube transmitter en:lployed in the British Broadcasting Company’s Radic
The four panels from left to right are respectively, the rectifier, amplifier, oscillator

and modulator.
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valves supply carrier-wave currents to the
cage aerials on the roof of the transmitter
station,

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

A TYPICAL PLANT

Fig. J shows the walve transmitting plant
of the Boumemouth station and is typical of
the plant supplied to the other stations, Low
frequency alternating current is supplied for
rectification by the rectifier wvalves after
“mg stepped up by static reformers. Di-

At current for filament heating is obtained
from suitable generators.

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

The Leondon 210, the headquarters and
chief offices of the B.B.C, are at 2 Savoy
Hill, on the Thames Embankment, and are

rhaps a quarter of a mile from Marcon
House, Strand, where the transmitter is lo-
cated. At the top of the main offices is a

(Courtesy of Marcons's Wiveless Telegroph
Co., Lid.)

Fig. 3. The vacuum tube transmitter in the

Bournemouth station of the British Broad-

casting Company, Ltd. This is the standard

pattern for all other British broadcast stations.

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

(Conrtesy of Marconi’s MWireleass Telegraph
Lo, Led.)
Fig. 4 Motor generators and rotary conver-
ters in the Dynamo room of the Bourne-
mouth station, England.

room for artists or performers, awaiting
their turn to broadcast ‘and adjoining
this, is a sound-proof studio (seec Fig. 5).
Besides the grand piano, the chief article
of furniture here and the most important
is the microphone, which is placed on
a wooden stand on rubber tired wheels
so as to be easily moved about. The actual
microphone (see Fig, 6) is suspended in an
anti-vibration cradle.  Various types of
microphone of the carbon granule type and
also of the magneto of Bell telephone type
have been in use. The one favored at pres-
ent is the magnetophone in which a strong
radial magnetic field is created between two

tromagnets with similar poles facing
eacn other. In this field moves a flat coil
nf wire on an aperiodic diaphragm, which
is set in vibration by the sound waves,

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

In those cases in which a speech or lecture .
13 broadeast or opera or play from a ‘15_5‘ (Conrtesy of Marconi’s Wireless Telegraph Co., -Lid))
tance, suitable microphones are placed in Fig. 5. The studio of broadcast station 2LD at Savoy Hill, London. Note the microphone
{ront of the speakers or on the theatre stage in the foreground.



(Conrtesy of Marconi's Wireless Telegraph Co., Ltd)

Fig. 7.
Broa

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

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

RE-BROADCASTING EXPERIMENTS

In some cases special programs are trans-
mitted from the course by radio-waves and
not along telephone wire. Thus there is in
London a famous old theatre called the
“Vic" (short for Vietoria) and it has been
the scene lately of much Shakespearean play
revival. An opera performed there was
recently distributed, A small radio plant of

_about 100-watt power was installed at the
theatre and collecting microphones were
placed on the stage; the small transmitting
plant radiated on a short wave-length the
music and songs. These radiations were
picked up at Marconi House on a frame
aerial and re-broadcast on the wave-length

The vacuum tube voice nmsliﬁag ascusuti in ﬂifdbmm““ stations of the British
casting Company, Ltd,

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

- There is no doubt that under favorable
atmospheric conditions the American broad-

cast will be well heard in England.
RELAY STATIONS

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

of 2L0O. The performance was heard per- . [0

fectly and with a pleasing absence of the
distortion and inductive noises which some-
times mar reception when the speech cur-
rents have to travel over Post Office tele-
phone lines.

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

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

It is expected that these stations will he
of extreme importance in conmection with
the proposed wide use of radio broadeastivs,
in the public elementary schools. J

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

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

The B.B.C. i5 said to be contemplating
the erection of a station outside of London
of 25-kilowatt radiating power.. (16 to 17
times that of the present stations). The
radiation would be on a carrier wave-length
of 1,600 meters so that it could not inter-
fere with the. present hand of hroadeast
waves of 300 to 500 meters.

REFLECTED WAVES

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

(Continted -on page 1828)

(Conrtery of Marconi's Il-'in;ic:; Telegraph Co,, Lid)
The interconnecting switchboard at the headquarters of  the British Broadcasting

Fig. 1,

Company by means of which all the

British broadcast

stations can be connected for

simultancons broadcasting.
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Davlight Broadcasting

HE possibility of successiul broad-

casting during the daylight hours is

a question which is occupying, to an

increasing extent, the attention of

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

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

BAFFLING PROBLEM

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

* Chief Engineer, L & W
Wi 46

cfurd parm

sums up the result of the ¢

Lllustrating one poasible explanation for fading.
of the transmitted wave strikes the Heaviside layer and is
reflected in & manner similar to that shown,
changes in the Hzaviside layer a correspondin
the reflected wave will take place, thus putting it in and out

By RAY A. SWEET”

In view of the increased interest in daylight broadcasting, a sevies of tests have just been con-
cluded by station WLAG at Minneapolis and St. Paul,

broadcasting in daylight and ot night,

of phase with the direct wave at a receiving end.

Electri-

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

Many theories have been advanced to ex-

plain this phenomencn. By far the most
satisfactory hypothesis attributes the result
to ionization of the air. Radio waves are
ptopagated by means of stresses, electro-
magnetic, and electrostatic, which exist in
space above the earth. These stresses are

influenced by a number of factors, such as.

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

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

Another theory advanced hy authoritative
radio engineers compares the action of the
ether to that observed in the case of magne-
tization of iron. It is well known that
the degree of magnetization i an iron core
such as that contained in a transformer does
not vary directly with the magnetizing field
due to the current in the coil. When this
current has been increased to a certain ex-

In the following article Mr. Sweet
ests and tells of the problems, advantages and disadvantages of

A portion

ith any
g wvariation of

RECEIVING 1
STATION ==y v

tent, it is found that the increase of mag-
netization in the iron core becomes less and
less for each successive increase of current,
until finally the current in the surrounding
coil may be increased to an indefinite extent
without adding to the magnetization of the
iron. At this point, the iron is said to be
“satirated.”” In other words, it has pro-
duced as many magnetic lines of force as
it is capable of under any conditions and an
increase i the magnetizing field will fail
to increase this number of lines of force.
It is thought that radio propagation is sim-
ilar to this case of the magnetization of
iron. Waves of light given off by the sun
and radio waves are identical except in
frequency. Both radic waves and light
waves depend upon the ether for their
propagation. Accordingly, it is believed
that the light waves saturate the ether in
the same manner that the current passing
through the ceil in the transformer sat-
urates the core, so that no further vibratory
activity of a similar nature may be estab-
lished. This theory is regarded by the ma-
jority of radio engineers as questionable, but
ingenious.

HEAVISIDE LAYER THEORY

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

(Continued on page 1820)
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Radio Relay Makes World

—

To the left is shown '‘the
short wave rclay transmitter -
at KDKA, East Pittsburgh, -)
the waves of which are
picked ;JIP at KFKX, Hast-
ings, ebraska, and re
broadcast for the West Coast
listeners. To the right is
shown the receiving set at
station ZLO, Lendon, Eng-
land, which was used dur-

ing the frst tests, to pick up

the programs from 4

The sketch below shows how

the first teste were carried

out,

HE latest and greatest achievement of
modern radio science was success fully
demonstrated by an  experiment in

which five powerful broadcast stations in

the United States and one in England w®
linked by radio and simultaneously bro.
cast speech and mosic. The Annual Alumni

Dinner of the Massachusetts Institute of

Technology, given in the main ballroom .

of the Waldorf-Astoria Hotel, New York

City, was the program broadcast.

The- novel technical operations necessary
for the success of the event embodied the
use of the new short wave relay transmitter
and receiver, and the proof of their efficiency
opens new and boundless vistas to the radio
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TELEPHONE LINE__ -~

SWITCH T 2L0O

AMPLIFIERS

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

transmitters, once on the customary wave-
length of 360 meters and again on a specially

designed short wave transmitter, on a wave- ~

length of 100 meters. This 100-meter signal,
inaudible to the ordinary listener-in, was re-
ceived on a special receiver at station KDEA
of the Westinghouse Company in Pittsburgh.
From that receiving set the program was
again transferred to two separate transmit-
ters, one hroadeasting on KDKA's wvsual
wave of 326 meters and the other sending
on a 98-meter wave, This 98-meter wave
served as a earrier in similar {ashion as did
the 100-meter radio link between WGY and
KDKA. It linked KDKA with stations
EFKYX in Hastings, Nebraska, and 2AC i

Manchester, England. 2AC, in turn, was
linked with seven other English stations.
Station KFKX also served as a radin relay
station, sending the speech on a 104-meter
wave to statton KGO, Oakland, Califernia,
which rebroadcast the recéived signals for
local reception on the West Coast.

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

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

(Centinwed on page 1802)
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The History of Radio

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

were made

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

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

1837.-~The first patent for an electric
telegraph was taken out by Cooke and
Wheatstone {London) and by Morse
(United States). ;

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

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

1842—Morse made wireless
ments by electric conduction
water.

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

1845—Lindsay made experiments in
transmitling messages across the River
Tay by means of electricity or magnetism
without submerging wires, using the water
a5 a conductor,

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

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

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

ductor.
© 1B67,—Maxwell read a paper before the
Royal Socicty in which he laid down the
theory of electromagnetism, which he de-
veloped more fully in 1873 in his great
treatise on electricity and magnetism, He
predicted the existence of the electric

experi-
through

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

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

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

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

MICHAEL FARADAY

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

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

1882 —Bell's experiments with the Trow-
bridge method on the Potomac River re-
sulted in the detection of signals at a dis-
tance of 184 miles,

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

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

1885, —Edison, assisted by Gillilaud,
Phelps and Smith, worked out a system

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

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

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

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

Heaviside established communication
by telephonic speech between the surface
of the carth and the subterranean gal-
leries of the Broomhill Collieries, 350 feet
deep, by laying above and below ground
two complete metallic eircuits, each about
2% miles in length, and parallel to each
other.

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

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

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

© Stevenson of the Northern Lighthouse

Roard, Edinburgh, advocated the use of
an inductive system for communication
between the mainland and isalated light-
houses,

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

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

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

Marconi's investigations led him to the
conclusion that Hertzian waves could he
used for telegraphing wilhout wires,

1896.—Marconi lodged his application
for the first British patent for wlrr.!eqq
!.L]egraphy He conducted e*cnerlmenl-. in
communicating over a distance of 134
miles successfully,

The first demonstration of directional
w1re1esa using reflectors was given in Eng-
land. Experiments were conducted to de-
termine the relative speed of propagation

JOSEPH HENRY

¥

of light waves and the electric vibrations
which actuated a receiver at a distance
of 134 miles between reflectors.

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

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

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

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

November 1: First Marconi station
erected at the Needles, Alum Bay, Isle
of Wight. Experiments were conducted
covering a range of 1434 miles.

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

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

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

July 20 22: Ewvents of the Kingstown
regatta in Dublin reported by wireless for
a Dublin newspaper from the steamer Fly-
tng Huniress.
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November 2: The first-wireless land sta-
tion in Belgium was finished at Lapanne,

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

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

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

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

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

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

February 28: The first German liner

fitted with wireless apparatus communi- .

cated with Borkum Island over 4 range
of off miles.

In 1887 Hertz found that electromagnetic
waves produced effects at a distance and
that they were similar to light waves.

SIR OLIVER LODGE
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This heretofore unpublished photograph was taken in 1906 and shows Professor R, Fessenden

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

It wasa at this station that he cartied out most

of hizs experiments with continuous waves and radio telephony.

on Ratel Bank.
ately sent.

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

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

March 1: A public wireless telegraph

Assistance was immedi-

service was mmaugurated between the five.

principal islands of the Hawalian group,
viz, Qahu, Kauai, Molaki, Maui, and
Hawaii.

October 15: The first fan aerials were
erected for experiments between Poldhn and
Newioundland. :

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

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

DR. LEE DE FOREST

_proved arc oscillation genera-

cially to the transmission and reproduc-
tion of words or other audible signals”
It appears that in connection with this
apparatus there was contemplated the use
of an aiternating-current generator hav-

ing a frequency of 50,000 cycles per see-.

ond. Professor Fessenden, was granted a
number of United States patents between
1899 and 1905 covering devices used in
connection with radio telegraphy. -

1901-1904.— During this period Dr. John
Stone was granted more than 70 United
States patents covering radio telegraphy.

1901-1905.—More than 40 United States
patents were granted to Harry Shoemaker
covering certain apparatus used for radio
communication.

1902.—February :
plie, American Line, received messages a
distance of 1,551%4 statute miles and re-
ceived Morse signals up to a distance of
2,099 statute miles from Poldhu station,
Cornwall, Ergland.

June 25: The first moving
wire magnetic detector actu-
ated by clockwork was in-
stalled on the Italian croiser
Carloe Alberto,

July 14-16: Marconi re-
ceived messages from Poldhu
on the Italian cruiser Carlo
Alberto, lying at Cape Skagen,
a distance of B0D miles; and
at Kronstadt, 1,600 miles.

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

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

March 30: - First trans-
oceanic radiogram was pub-
lished in the London Times,
_August 4: First Interna-
tional Radio-telegraphic Con-
ference was held at Berlin,

Poulsen patented the im-
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for, using a hydrocarhon at-
mosphere  and a  magnetic

feld England,

Steamship Philadel--

The wooden towers support
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1904.—January 20: The first press
message was transmitted across the At-
lantic.

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

November I6: Dr. J. Ambrose Flem-
ing toock out his original patent No.
24850 for thermionic valves.

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

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

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

Dunwoody discovered the rectifyin
properties of carborundum crystals an
Picard discovered the similar properties of
silicon crystals, These discoveries formed
the basis of the widely used crystal detectors.

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

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

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

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

-wessel sank.

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

(Continued -on pape 1816)

i o ST

L)

AR

The frst high power station installed :cr Marcond at Poldho,

| an inverted pyramid
serial,



Radio News for June, 1924

1733

Will the Future Broadcast Station Be Buried?

years experimenting with

HE conventional thing in the erection,

of broadecast stations is to place the

transmitting antennae hundreds of

fect in the air, supported on towering

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

These examples of elevating antenna sys-
tems to considerahle heights are responsive
to thé accepted theoty that there is a direct
relationship between the proportional height
of the transmitting antenna and the effective
radius over which eclectric energy s dis-
persed. This theory is supported by the best
engineering practice, However, in striking
contrast with_the invariable tendency to rear
transmitting antennae skyward are the re-
cent experiments of Dr. J. Harris Rogers,
of Hyattsville, Maryland, in submerging the
electrig-radiating system in the earth.

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

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

By §. R. WINTERS

Dr. 1. H. Rogyers, the originator of the wunderground antennu system, has spent.a nuntber of
This article describes Iis activitics and the success e has
attained in the transmission of radio signals from wnderground antennae

thews.

experiments with underground antennae.

& h
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The upper illustration shows the comstruciion of the cable empioyed by Dr. Rogers in his
The lower illustration gives a good ide

a B3 to the

manner in which waves are propagated from the underground cables,

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

The vulcanized conduits were built in 100
feet lengths. The series of experiments in
transmitting radio  underground involved
three different arrangements of the trans-
mitting apparatus, with respect to the con-
ducting medium. In one instance, a single
conduit of 100 feet was used, the transmitter
being “grounded.” In another case, 100 fect
of conductor was employed at each end of

.an ungrounded transmitting outfit.  The
third arrangement involved the placement of
100 feet of vulcamized conduit at each end
of the transmitting station, with the trans-
mitter connected to the ground in the usual
way for operating transmitting and receiv-
ing equipment. The latter circuit was more
efficient than the other two arrangements.

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

The results of this departure in propa-
gating electromagnetic waves afforded proof
of there being virtually no {ading of the
radio signals at the receiving stations.
Moreaver. the conditions favoring transmis-

sion after mightfall in preference to dayvlight
sending, which is widely recognized when
elevated antennae are used, were not ap-
parent when the electric energy was dis-
persed through the carth. That is to say,
the radius covered by the signals transmitted
during the day and after nightiall were the
same, hoth with respect to the distance em-
braced and the absence of fading at the re-
ceiving points. 3

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

The success of these tests is responsible
for Dr. Rogers advancing a somewhat revo.
lutionary theory with respect to the phe-
nomenon of fading. He 1s of the opinion
that conditions in effect at the transmitting
station influence fading, “The electrostatic
lines of force do not, at all times, embrace
a uniform area, but this field of energy is
constantly expanding and contracting,” he
states. “The result is that the strength of
the electromagnetic waves radiated from the
elevated antenna varies in praportion to this
contraction and expansion,

"This elastic condition in the electrostatic
field may he attributed to changes in the

(Cantivued on dage 1830
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New Army Control Station at Fort Leavenworth
By Cart. R. B. WOOLVERTON, S. C.. Fellow, LR.E.

HE new Fort Leavenworth station

camée into the War Department ra-

dio net March 260 After a tral

period of 24 hours, it was designated

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

The War Department net, consisting of
73 stations located at or near all/of the
more important cities of the United States,
has had its traffic controlled heretofore from
the War Department station at Washington.
It became apparent that effective control
could not he maintained from the Wash-
ington station because the distances involved
were too great,  Very frequently duoring
periods of unfavorable weather conditions,
stations in the far west became inoperative
without the immediate knowledge of the
control station at Washington. This com-
plicated traffic routing, and caused delays
of several hours. In view of these condi-
tions, therefore, plans were made nearly a
vear ago for the installation at Fort Leaven-
worth, Kansas, of a high powered vacuum
1ghe transmitter capable of communicating
directly with every primary station of the
War Department in-the United States. No
expense was spared to insure installation of
a station representing the last word in mod-
ern radio equipment.

A briet reeital of the outstanding features

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

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

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

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

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

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

The high speed recorders and amplifiecrs may be seen on the table

The water cooled

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

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

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

DISTANT CONTROL

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

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

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

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

Filters for the rectified plate veltage re-
duee the ripple to a value not exceeding one
per cent. :

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

= .

Sl e deing o

for multiplex reception

In the background, on the iahle-s; are two of ithe five receivers employed
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Two additional transmitters are used for transmitting simultaneously on different wave-lengths and for short range work, The one on the
left iz a 5-K.W. arc, and on the right is a S0-watt tube transmitter

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

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

The antenna and ground system was spe-
cially designed to offer a minimum resist-
ance. The resistance at 60 kilocycles (5,000
meters) is about three ohms, with the result
that at this frequency 64 amperes are ra-
diated at normal full load. An overall effi-
ciency, from outside power lines to antenna,
of approximately 50 per cent. i3 secured.
This is a very high value for a radio trans-
mitting plant, and evidences the care exer-
cised by the manufacturer of the equipment,
and of the installing engineer of the Signal
Corps in the construction of the antenna and
particularly of the ground system.

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

NOVEL RELAY B8YSTEM

Probably the most interesting feature of
the Fart Leavenworth station is the use of
two special relays of the Creed type, per-
mitting Washington, Fort Douglas (Salt
Lake City, Utah), and Fort Sam Houston
(San Antonio, Texas), to conirol the
Leavenworth transmitter by radio for
through traffic. To make the operation of
this relay system clear, it should first be ex-
ple-=d that at Leavenworth one receiver is
all s set for Fort Douglas, one for Fort
Sam Houston, and one for Washington, If,
for example, Washington has several mess-
ages for Fort Douglas, Washington trans-
mits the conventional signal for “relay,” fol-
lowed by the Fort Douglas call letters
WYX Leavenworth immediately switches
one Creed relay to the receiver set for Fort
Douglas and the other relay to the receiver
86t For Washington, both relays being cut
into the transmitter control circuit. Leaven-

worth then signals “K" (go ahead), and the country, the Department of Agriculture
Washington calls Douglas. Washington's at Kansas City will be given control of the
signals operate the Leavenworth transmitter transmitter over their leased control line,
by means of the relay. Upon hearing the and he will hear their live stock market
call, Douglas rephies through the Leaven- broadcast and will eall it a good day's work.
worth transmitter by means of the second The radiophone feature of the transmitter
relay, and Washington proceeds to trans- will perform nd peacetime function in the
mit his traffic to Douglas by means of the War Department net, but its presence in
Leavenworth transmitter, Douglas is, of nearly the exact center of the United States,
course, always able to break Washington, as one of the most powerful radiophone
because all War Department net stations are  transmitters in the country, offers emergency
remotely controlled. Thus it is clear that possibilities the importance of which is easily
even an experiehced amateur, listening to  conceivable, :

the Fort Leavenworth transmitter, will hear The receiving, or remote control element
the station sign “WVC" (Leavenworth) one of the station, is equipped with receiving
moment, “WVX"” (Fort Douglas) a little apparatus designed to meet the particular
later, and if he continues to listen he will requirements df the station. The antennae,
be certain to hear the same station sign-  each about a mile in length, are employed,
ing “WVA" (Washington) and “WVB" one directional toward Washington, one to-
{Fort Sam Houston). About the time he ward Fort Sam Houston, and the third to-
derides that he is hearing stations all over ward Fort Douglas. The receivers con-

T
[~

Back wview of the high power tube transmitter. Mr. F. C. Ryan, engineer in charge of the
installation, is seen adjusting the circuit,
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of flexible design, is held in reserve, to be
cut i on any antenna in the event of tem-
porary failure of one of the regular sets.

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

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

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

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

The control desk of the station. The switch-

board on the wall permits relay work through

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

nected to these three antennae each em-
ploy one tuned radio stage, three untuned
radio stages, one tuned radio stage, one
oscillating detector and two audio stages,
all in the order given. When the high
speed tape recorders, or the Creed re-

s are in use, a two stage power am-
plifier is added. An audio frequency filter
13 used at all times, regardless of whether
telephone or tape reception is being used,
or the Creed relays are being operated for
radio control from Washington, Fort Doug-
las or Fort Sam Houston,

The three receiving systems are practically
fixed, in their frequency adjustments, within
very narrow limits. This is possible be-
cause the three stations involved, each use
a single transmitting frequency with each
other. No separate calling wave frequency
1s employed, each station maintaining a con-
stant watch on the wave frequency of each
of the other stations, A fourth receiver,
of flexible design, is used for receiving from
the various mid-western stations, and is con-
nected to a loop antenna. A fith receiver,

Hearings on

ONGRESSMAN WALLACE
WHITE's radic bill stood up well
under fire of several objectors dur-
ing a four-day hearing before the radio
sub-committee of the House Merchant Ma-
rine and Fisheries Committee. It is the gen-
eral impression that the sub-committee will
now report favorably to the full committee
and that early action in the House will fol-
low. Secretary Hoover is sanguine as to
the eventual passage of the needed legisla-
tion by the House, but no one dares prophesy
on the attitude of the Senate, due to the
multiplicity of investigation and urgent
measures before that body. Following the
conclusion of the hearings last week, Secre-
tary Hoover said there seemed to be a gen-
eral “unanimity of opinion” that the bill was
a2 good one basically.
Appearing before the sub-committee at
the opening of the session, Secretary Hoover
read a report revicwing the radio situation

the Radio
By CARL H. BUTMAN

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

SECRETARY HOOYER SPHAKS

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

Bill

make use of it. It seems to me, therefore,
that the fundamental thought of any radio
legislation should be to retain possession of
the ether in the public and to provide rules
for arderly conduct of this great system of
public. communication by temporary permits
to use the ether. It should be kept open
to free and full individual development, and
there should be assurance that there can he
no manopoly over distribution of material.

“Radio communication is not to be cong’ ')
ered as merely a business carried on for g0
vate gain, for private advertisement or for
entertainment of the curious. It is a public
concern impressed with the public trust and
to be considered primarily from the stand-
point of public interest to the same extent
and upon the basis of the same general prin-
ciples as our other public utilities.”

He also indicated the need for definite au-
thority for the Secretary of Commerce to

(Continued on page 1846)
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Courtesy of the Air

MANAGER

where

NTERFERENCE, its causes and results,

is now a most popular tapic of con-

versation among radio fans. Interier-

ence from one cause or anouther has

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

These interferences are caused by: (1)
A broadcast transmitting station so close
to the receiver or so powerful as to make
it difficult to "tune owt”; (2Y a transmitting
station operating on a wave-length so near
to the one being received as to cause inter-
fering beats at a beat frequency which 15
sufficiently fow fo bring it within the audi-
ble range; (3) a nearby amateur transmit-
ting station operating on a spark set, or an
A C. tube set; (4) atmospheric disturb-
ances, called “static” and particularly apt to
e present during the summer months; and
(5) the interference caused by ‘“hirdies”,
so-called on account of their supposedly
bird-like character of sound, While there
are times when quick “tweet” sounds may be
heard, 1 have always thought thar the
“howling of winter winds” or the “wail of
lost souls” was more truly descriptive of
the sensations produced by this tvpe of in-
terference.

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

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

¥
33

w

There is no excuse in claiining ignorance of a luze, T)
wards an individual shotwing a lack of cowrfesy.

r:ﬂ

By S. M. KINTNER

re is so good will in this world to-
e have reached the point in radio
acts of ignorance or vilentional discorrtesy are inexcusable.

ne less desirable than courtesy in so-lal realms

RESEARCH DEPARTMENT WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY.

Courtesy of the atr s

Thiz '“distance hound™ is trying to squeeze the maximum amount of regeneration out of bis

set with the result that

tennae, When, however, one permits a de-
tectar tube to oscillate, which results from
top much regeneration, the radiating ten-
dencies of an antenna are increased many
fold. When the tube is oscillating, the re-
ceiving station hecomes a transmitting sta-
tion sending out waves of a frequency at
which the tube 15 ascillating.

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

]

.
BIE?)

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

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

This sweeping across a wave to which
someone else may be listening causes the
kind of interference known as “birdies'”
A radiating receiver will affect seis within 4
mile of it. In the majority of instances
the operator of such a set is unaware tha
he or she is cavsing a disturbance.

COURTESY NEEDED

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

The care that need he exercised in tuning
te avald annoying your neighbors depends
gpon where you live. If you are in the
country where radio receiving sets are miles
apart, little or no thought need he given
to it as a possible cause of interference.
I, however, vou are  a city where there
are many radio receiving sels near youw, you
should, as an act of courtesy and considera
tion, use every care against tuning while
your tube is oscillating.

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

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

{Continned on page 1825)
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Too Much Waves

FEW days age 1 noticed in the news-
paper a briel item saying that my
old friend Willlam Pethcod was in
New York and stopping temporarily
at the Biltright Hotel, s0 T went

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

“¥ou see, Butler,” he said, “we've only got
these two big towns out there—Alacamar
and Cobova—but it is a big territory. And

By ELLIS PARKER BUTLER

Author of ** Pigs Is Pigs™

Alacamar is not getting her share of the
newspaper business, Why, those towns are
500 miles apart and. do you know, there are
mare copies of the Cohova Star sold right in
Alacamar than there are copies of the Alaca-
miar Tomes altogether. And to my mind the
only possible way to get the Algcamar Tomes
known guickly and thoroughly throushout all
that territory and right into Coboya itself, is
to put in a broadeasting outfit. I'm poing
to do it, and I'm going to broadcast the very
best stuff I can, and every three minutes my
ammowuncer will say ‘This 15 Station JKJX,
the Alacamar Times, Alacamar, Califor-
zonia,' and vou just watch me! If 1 don't
build up the Alocomar Timer until it is as
fat as a ham you can call me a hand-em-
broidered noodlel [ den't say 1 can wipe
that Coboya Ster completely off the carth,
but if I don’t have it trimmed down to the
size of a thumb-tack in one year you can call
me a silver-plated peanut!”

I could not guess what had brought Billy
Petheod back to New York only a year after
his departure, unless he had come back to
buy a hali dozen big rotary presses or a
bigger and better broadeasting outfit for his
roof, but 1 went to sce him. When the ele-
vator took me up to his room and I set my
eves on him [ could hardly believe them!
Billy Petheod was as tall as ever, but he

looked as if he had melted off about 150
pounds. He was as thin as a rail and he
looked worried and careworn and fretful and
depressed. His face lit up a little when he
saw me, but it almost instantly fell hg 5]
mto sadness. It was an awiul change .
I saw in him and, before I thought, | asked
him what was the matter. He shook his
head and sighed,

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

“Tell me about it," I said, knowing I
wonld get a truthivl story, for Billy Petheod
never exaggerated.

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

"Na,” I said.

“Did you ever hear of the Pingak Cave?”

“Never,” 1, admitted.

“Did you ever hear of Orlando P. Me-
Futz "

“No,” I said.

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

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

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

(Continned on page 1806)

The ether waves washed against the irom ore mountsin and splashed over the top and into the sanitorium where the nervewracked patients

eagerly inhsled the spray.
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The Radio Quack

During the youth of every new scientific idea, while it is popular and before the public is edu-
cated sufficiently in it, some sharp one always capitalizes this popular interest through quackery
The following article tells of the latest method wused to mulct the public.

By ROSCOE (. SMITH

A systemn supposed to immediately determine a patient's troubleas and lilkewise to work a cure.

IBRATION has long been a mys-
terious and powerful thing. As with
every other force, quacks wishing to
profit by the general ignorance
are capitalizing on this property.
That every disease has a vibration and
that it can be cured by another stronger
vibration is the latest quack scheme to cure
all the human ills. Radio is vibration, ergo:
it is only neceszary to build a radio genera-
tor which will radiate the proper kind of
vibrations to release the human body from
all disense. This is the burden of the new
cult which hopes to ride to success—and
incidentally to collect & fortune from a gul-
lible pubhic—on the present spread in the
popularity of radio.
here was a great dra] of the most gor-
geously complicated “scientific” discussion
of the subject given at the recent session
of the American Association for Medico-
Physical Research held in Chicago. A
number of papers were read dealing with
the new method of healing and diagnosis,
byt to an engineer accustomed only to work-
il with microfarads and decrement they
were, for the most part, unintelligible, Of
course, that was to be expected.
. One of the papers read by a more or less
prominent Eastern physician talked of gal-
vanism. This medico, working from a
basis of the Abrams system of diagnosis
pointed out that it is only necessary to
measure. the energy of a disease and to use
the human reflexes to effect curks. He
gave an illustration of the reflex, citing the
well known trick of striking the knee when

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

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

QY course, we may he wrong, but our
family doctor tells us that an unexpected
noist or a sudden fash of light will cause
the same tlmlg, that fear, joy., anxiety will
cause it. Also, we are certain that if we
were confronted by a table full of awgust
and awful apparatus and had a 1,l|v\m.;s1
white coated, and a wvery efficient looking
tratned nurse in attendance, we should be—
shall we say—perturbed,

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

Going unon the theory that every disease
has a vibratory rate, the new system has
invented a machine called the dvnamizer

That every disease has a definite vibration and
that it can be cured by another and stronger wibration is the basic idea presented.

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

After having made a diagnosis of the
disease with the aid of the dymamizer, the
method of atinent and cure 15 a com-
paratively simple matter. There is a ma-
chine known as the *Oscilloclast,” which
will generate “vibratory rates” of any
count, When once the nature of the dis-
ease is discerned it is only pecessary to con-
sult a mable giving the combatative rate, set
the Oscilloclast at this rate, turn on the
current and give the patient time to absorb
its healing properties.

They illustrate the effectiveness of this
method of cure by telling the old story of
how Caruso broke the wine glass by sing-
ing a note which was the same as that given
by the glass. He struck the glass with a
knife go, that it gave a musical note. Then
he let out his own powerful voice at that
pitch and the glass fell ta hits. This, say
the psychophysicians, is exactly what hap
{um when the wibration from the uum!h-

last meet up with the disease. The disen
"j:ls‘. simply husts"”

(Comimued on page
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Vacationing With Radio

ADIO fans such as I, addicted to
spring fever, ho Tl'ld'(l‘l.l how strong
the influence of radio in the winter
months may be, are more apt, \n.l:e-u
'-i.mllg arrives, to put away “old

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

By MARIUS LOGAN

life, inhale fresh air and work up an appe-
tite that would honor five men, 1 delight in
my loss of contact with worldly affairs, con-
sequently, why a radio?

Before the spring of last year. my partner
in these expeditions came to me in all seri-
ousness and proposed that a radio accompany
us on our next outing, “Where," [ asked,
“is the ]c;gic in hitting trail for the tall tim-
ber if only to sit around a radio set when
we arrive Am’l listen to the very things we
attempt to bnak away fromrs
logical argument,” he replied—"theoretically,
but from the practical standpeoint it is like
the sieve—it won't hold water. Now,” he
said, “consider last year, What, may 1 ask,
did we have to do in the evenings but sit
around camp, chew on sticks, or lie flat on
our backs and look at the mouon? It wasn't
what you would call a roaring success for
either of us, in the way of amusement, Now
suppose we had had a radioc with us?
Wouldn't that have been worth while?
Wouldn't that have made those evening
hours less restless? Aye—verily—" and he
talked on for about an hour, until I gave

up in - despair.

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

“Cuite a

cabinet, in the rear of which was a compart-
ment for both the “A" and “B™ batteries.
A handle on the top made it easy to carry,
only, as it happened, we stuffed the whole
set.in my pack. A 100-foot length of aeua]
wire, two insulators, a few feet of bell

a large spike to make a ground connec 1‘
and two pair of head-phones completed the
outfit.

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

Tim, my partier, was more of a radio bug
than 1 and was for putting up the aerial the
first thing. I gquenched his enthusiasm by
peinting to gathering clouds and stressing the
importance of making shelter in haste, This
we did and finished just in time to duck a
cloudbursi,

In the morning though, Jim got to wnrk
stringing the aerial wire between two trees,
It was impossible to make it more than 50
feet long, due to obstructions in other direc-
tions, but he managed to get it 40 feet above
earth, a good height. He then drove the

(Continwed on page 1813)

Owuwr little camp fire burned on metn]y the tope of the monstrous treea waved lazily in the soft breeze above, the moon cast wavering shadows

and WGY played “Ava Maria"

At the end it seemed as though the whele world stoed still, breathless, in expectation of a miracle.
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The Radio Receiver in Camp

‘k s article.
@l P
swmiier  season  almost

ITH the
7upon us, we fnd ourselves again
confronted with the question of
forsaking radio for the great out-
of-doors. Most of us are not per-
mitted to spend a very great amount of thne
in the open. and are, therefore, not inclined
to devote much of it to, what appears to be.

mounted on
the dashpoard of your car and connected to

Two spring-clip binding posts

the storage battery provides a comnvenient
source of A" battery current for the vacuum
tubes of the radio set.

our greatest indoor sport.  After carefully
considering the question of carrying along
the radic set with all af its awalaries. we
dizmiss the subject as impossible. There are,
to he sure, a few real radio enthusiasts who
will decide to remain true to radio. and will
cven go so far as to make their entire vaca-
tion plans center around the radio set. A
man's decision of this most important ques-
tion immediately places him in one or the
other of our two classes of radio enthusiasts;
he is either a genuine dyved-in-the-wool raclio
fan, or just oné of the ordinary every-day
variety. 1t is the purpose of this article to
mention some of the very simple and prac-
tical points relating to radio in camp, with
the hope that more may be induced to join
the ranks of the genuine radio fans and de-
rive the extreme enjoyment which is pro-
vided by radio while otherwise out of touch
with civilization.
TYPE OF RECEIVER

In selecting the receiver for out-of-door
use, several points should be carefully con-
sidered, The location will, in general, de-
termine the required amplification, and hence
the number of stages. Because of the pre-
vailing static conditions during the summer
months, one should not expect to enjoy the
distant stations, as is the usual practice dur-
ing the winter. Static is the limiting ob-
stacle of our receivers today, and any re-
ceiver which, due to its extreme sensitiveness.
P up too much static, is just as unsatis-
fa. ury as the simpler receiver which is not
sensitive enough to bring in the desired
signal. In general, a two or three tube set
using telephone receivers will be found quite
satisfactory, One or two stages of radio
frequency amplification with a detector and
ne audio frequency amplification. will prove
satisfactery. A stage of audio frequency
can be added for loud speaker work if de-
sired, but comparative freedom {from static
will be experienced if the audio {requency is
ogmitted. The tuned radio-frequency stages

By W. PALMER POWERS'

ASSISTANT PROFESSOR OF ELECTRICAL ENGIMEERING, STEVENS INSTITUTE OF TECHNOLOGY

If you expect to take a radio with vou on your cauping trip thes swinmer, by all means read
Mr. Poteers has described a smimber of stnple weays to ercet acrials and make
grownd conwneetions, as well as many practical hints regarding the tnstallotion and eperation

of a sct,

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

Because of the noise usually prevalent in
camp, the loud speaker is not satisfactory.
I{ static conditions are good, and there are
no extraneous 1oises, it may prove a Suctess,
but even the slightest crackling of a camp-
fire is usually sofficient to render the results
very unsatisfactory, Several tclephone sets
can be comnected i1 series and inserted in
the output circuir of the detector tube with
very good results.

For portable scts, the dry-cell tubes are by
far ihe most convenient. They operate well
ont radio frequency., and if andio frequency
is omitted, there is no danger of overload-
ing. The six-volt tubes are satisfactor:
for camp if there is an automohile availabie.

1f the set is to he uscd in or unear the cay
at all times, the filaments can be operated
on the regular car battery. It will be found
convenient to mount two binding posts on the
dash, aitd to attach these dirvectly to the car
battery terminals. These binding posts cav
then be used whenever six volts are in de-
mand. The spotlight, or trouble light can
he attached to these posts, and a line run to
a tent for lighting purposes: or the extra
battery can be connected to the posts for
charging while on the voad. These (wo posts
will be found very useful as a permanent at-
tachiment, being emploved for the cperation
of countless six-volt devices. These binding

posts should be of the spring clip tyvpe, hav-
. lrsutRtars ~ oo -

Fig. 2
With the lead-in connected to the extreme
end of the aerial. the higher wave-lengths

can be reached.

ing no parts to rattle loose, duc to vibration,
Tig. 1 shows such an installation.
THE AERIAL
TFor receiving, the single wire aerial is most
satisfactory. The aerial can be cither "T7

A fish reel filled with wire provides a portable aerial that can be used in any location,

or inverted L7 type: the only precautions
to be observed are to make sure that the
aerial is fairlv well insulated. and that it
hangs free from surrounding objects.  In
setting up the aerial it is well to keep in
mind its dircetional characteristics. The “in-
verted L7 aerial will receive best in the direc-
tton away [rom the free end: that is. the
lead-in should be neavest to the station which
is to be received.

The “T" type of aerial, being equivalent
to a combination of two “inverted L' aerials,
will doars best work in the direction of the

o -Iswalors

Fig. 3

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

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

Lane
KOFE \\“

Insuleror away
from frég-em 1

Hele for facking o7

This

illustration shows the manner in which it is stretched.



Outfitting the aerial mast preparatory to rais-
ing it,

such objects will lower the efficiency oi the
aerial,

For the permanent camp it may be advis-
able to erect a pole. This will be necessary
in the flat open country or at the beach,
where suitable trees are not available. The
problem of erecting a pole is not as serious
as one would expect, The pole need not he
heavy, since it has comparatively litile eom-
pression duty. It must be stiff to a certain
degree, and this feature can be obtained by
suitable guys. After selecting the pole, de-
cide how many guys are to be used, and just
where they are to be located. 1f the pole is
slender, it should have at least two sets of
guys. The guys should be made of 24-inch
rope, preferably boiled in tar. Wire guys
will reduce the efficiency of the aerial and
should, therefore, not be used. The guys
can be cut very close to their correct lengths
by first making some simple measurements.

Fip 6

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

The method of erection about to be de-
scribed 1s quite simple and enables one man
to accomplish the task alone, although oper-
ations will go much faster il two men are
available. [irst lay the pole flat on the
ground with its base at the desired point.
Attach a pulley at the very top and pass a

hefuiley 1o
[\ reise aerial

The wmast
method of raising depicted in Fig. &

nearly in place, empleying the

cord through the pulley, allowing a length
uf cord equal to twice the Tength of the pole.
Tie the two ends of this cord together form-
ing a toop. This cord will be used for rais-
ing the aerial wire when the pole is erect.
Now attach all guys to the pole and male
alt guys, except A and B, fast to their respec-
tive points on the ground. (See Fig. 5.)
Arrange guys A and B so that they pass
over a short upright pole (gin pole) and
thence through a block and tackle to a
suitable anchoring point C. The pole is
now ready for erection and one man pulling
on the block and tackle rope (See Fig. 6)
can easily raise a pole 40 or 50 feet Jong.
There can be no danger attached to tins pro-
cedure hecause of the fact that the pole is
restricted at all times by the eight guys. As
the pele approaches a vertical position. 1t
drops into a hole provided at the hase. The
zin pole may be done away with as the pole
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approaches the vertical position; it merely
falls out of the way allowing guys A and B
to pull directly to point C.

The aerial and ground function as huge
condenser plates. With this idea in mind,
it will seen that the antenna capacity
could be properly arranged by a suitable
electrical conductor near the earth and hav-
ing a surface area at least as great as the
aerial. A system so arranged 1s called a
“counterpoise,” and is indeed very convenient
for the camper. A suitable counterpoise can
be made by stretching a wire. similar t: =
aerial wire, along the ground directly u..cr
the aerial. This wire may or may not be
elevaicd from the ground. It makes little
difference whether the wire is bare or in-
sulated. (See Fig. 8.

A metal plate having a total surface of
10 square feet if buried in moist soil will fur-
nish a suitable ground connection, A snnilar
inetal plate (or coil of bare wire) if thrown
into a body of water will furnish an excellent
ground., On shipboard, the metal surface of
the ship is used for the ground connection.
Reception is even possible if a ground con-
nection is obtained by electrical connection
1o nails driven into the base of neighhoring
trees,

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

Pole, Tl
s

Counterppise

o
Fig. 8
If a good ground connection cannot be made

a counterpoise should be used and strung
as shown, directly underneath the aerial

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

N glancing through the radio sections

of a prominent Sunday paper recently,

the name of the editor conducting the

section, followed by the words, “Radio

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

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

* Asst. U. S. Radio Inspector, 8th District.
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The bird who palms himself off as a Radio
Engineer.

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

Siimilarly, Ed Jones, a struggling young
reporter on some small newspaper, feels the
sting of the radio bee and builds himself a
replica of some popular broadcast receiver,
carefully shielding his use of the one gas-jet
for soldering purposes in his attic hedroom,
from the prying eyes of the landlady. En-
thusing on his remarkable results to the
other boys i1 the office brings him eventu-
ally to the notice of the editor who wants
to “get a radio section going.” He ac-
cordingly grabs Eddie, shoves him into a
chair and says, “You're Radio Editor.” The
result is very often a new “Radio Ergi-
neer” in the field. )

Just what 45 a Radio Enginecer? Is L.cre
nothing more to radio than just the few
coils and condensers’ comprising a modern
broadcast reeeiver?” Would our engineer-
battery man or our engineer-editor be right
at home in the transmitter room of a 20-
KW tube station, or a 30-KW arc or even
with a 4-KW marine spark set? Could
they measure {frequencies, plot resonance
curves, determine decrement?

{Continued on poge 1829)
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Directed Radio Rays

HE
was attracted by the efficiency of the
short wave-lengths at the same time
that successful transmission was ac-

attention of the experimenters

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

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

One may find in a study of the subject
by Van der Pol, Jr. (1517), a complete
series of diagrams corresponding to various
positions of antennae wl\.ich may be em-
ploved. He used at the time varions types
of antennae to verify the existence of a
reflecting  layer. Of course a great
many combinations are possible, but the main
fact is that the inclination of the beam may
he varied at will, One solution which seemed
quite attractive was the posﬁlblllty of re-
placing the transmission of long wave-
lengths from high power stations by a con-
centrated beam of short waves properly _d)—
rer~~| in a vertical direction so as to elim-

Fig. 4
Showing the field radiated from an antenna
in various directions.

By Prof. RENE MESNY
Part 2

The evperiments deseribed in this article were carried out fo determine whether or not elec-
tromagnetic waves are reflected on the Heaviside laver.
that veflection occurs as weell as sone oticr phenosntena,

inate the losses on the ground
around the transmitter.

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

An amateur trans-Atlantic
test tried out in 1922 demon-
strated beyond doubt the pos-
sibility of long distance trans-
mission at short wave-lengths.
No actual scientific measure-
ments were made during thesc
tests and they were too short
to check the consistency of
the results, For this reason it
was necessary to try some
short wave transmissions in
order to assemble a sufficient
amount of data to prove the
theory. A method devised by
Commander Chaulard con-
sisted in measuring at vari-
ous distances from thc transmitters,
the intensity of signals radiated by
two transmitting stations having the same
antennae frequency and the same wave-
length, but with two different sizes of anten-
nae. One of them was made to vibrate in
quarter waves while the other was on an
harmonic producing a beain, the intensity of
which was maximum in a direction inclined
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Type of antenna used for transmission on
harmonic.

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

It was necessary in order to obtain con-
clusive results to have a great number of

From the results obtained it seems
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This map of France shows the distances at which the 45-meter
signals were heard.

Most of the observations were made North,
East and South of Paris.

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

The experiments, although successful, did
nat produce all the data expected, on account
ot the difficulties encountered in installing
the transmitting equipment. It would have
been necessary, in order to have very accur-
ate results, to install the transmitters in an
ideal location having an antenna erectcd
at a distance from any conducting object
capable of producing troublesome radiation,
by absorption or distortion.

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

Before mentioning the results obtained
we shall describe the apparatus. It was de-
cided that for the antenna vibrating on an
harmonic a single vertical wire AB, in Fig.
3, should be used. This wire was about 45
meters long and terminated at the base in a
lorizontal extension BC very close to the
ground. The horizontal part vibrated in
quarter wave and the vertical part in full

wave. For the ordinary transmission, the
antenna  consisted of a single wire
about mine meters high. The trans-

mitting apparatus eonsisted of the cir-.
euit described in the first part of this article

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

By C. B. BAZZONI

PROFESSOR OI' EXPERIMENTAL PHYSICS, UNIVERSITY OF PENNSYLVANIA

cffie standard <

cient A ihe

ibes

guu/ 4

WENTY-FIVE years ago electricity

was commonly looked on as a property

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

F/ﬂ 7 \GB,'

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

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

This electron which occurs as a universal

constituent of all atoms is the same electron
with which the radio amateur is so familiar,

AT G R s

The complete
appara-
tus  used in
the research
section of the
Randall Mor-
gan laboratory
of physi¢s at
the University
of Penn-
sylvania,

panea

like metals, differ
like rubber ov hale-

have in them

Conducting materials,
from insulating ones,
lite, in that the conductors
electrons, which are movable under the in-
Auence of charges of clectricity, while o
the insulators the electrons arc fixed in posi-
tion,  If owe end of a metal wire is lept
negatively charged and the other end posi-
tively charged, there will be a flow of elec-
trons through the wire from the negative end
to the positive end. This flow is an clectric
current.  The rate of fAow is small, about
ane two hundred and fiftieth of an inch
per second i1 the Alament of an ordinary
vacuum tube. Il the charges are removed
irom the ends of the wire (he flow ceases.
but the electrons do not cease to mave. Due
fo the heat contained in the metal at all
ordinary temperatures the ¢lectrons Ay ahout
in an entirely haphazard way with speeds
which average around 35 miles per secomed.

SPEED INCREASE WITH TEMPERATURE

Ihese speeds increase with the temperature.
At room temperaturcs, the encrgy of this
motion is not sufficient to carry the electrons
out through the surface of the wire but, if
the wire is heated to a bright red or white
lieat the energy of electronic motion is so
increased that the electrons begin o fly out
af the wire; that is. ncgative electricity be-
gins to “evaporate” fram the filament. This
15 what happens in a twn or three electrode
tube when the “A™ battery switch is closed.
In fact, the only use of the “A"” battery
i1s to maintain this evaporation. The clec-
trons liberated from the fAlament are drawi
over to the plate by the positive charge
from the “B” battery and coustitute the plate
current, "

The current from the filament to the plate
is thus seen to be made up of electrons
evaporated from the hlament and drawn to
the plate by the “B” battery potential, which
is arranged to be positive. This current
is obviously unidirectional; if the plate be-
comes negative the electrons, being negative
electricity themselves, will be repelled and

this article
s for radio wwork,

Lorperiments are behiy carvied out in scveral Cf)mu‘/lr\ with wew yas conlent hiebes wwdtich scem do be wmore
cacitwar fnbes. Mr, ¢
seems o hate

o witrogen bibe wwhich

//—%

the current will instantly cease. A gap of
this sort between a hot filament aud a cool
plate 13 evidently a rectifier of the most effi-
cient kind. If an alternating potential pass-
ing from positive (o negative values and
back again at intervals is put on the plate,
the current passed in the plate circuit will
be pulsating direct current—one pulse for
cach time the plate becomes positive,

PLATE ATTRACTS THE ELECTRONS

The electrons which evaporate from the
nlament come out with so little velocity that
we may regard them as at rest prior to the
application of a potential to the pilate. When
the phte 1s charged positively by closing
the “B” battery switch, the electrons fd“
across to the plate and‘ in falling, acquire
encrgy just as a brick w oul(l acyuire energy
m falling irom the roof of a house, That
this cnergy of motion is rcleased when the
clectron 15 brought to rest is evidenced by
the well lkiown fact that the plate will heat
up -1 hot or even melt if too high a poten-
tial is applied to it. This hcatmv of the
plate is due cntircly to the electrons striking
it. Receiving tubes arc, of course, al\\ravx
designed with enough radiating surface on
the plates to keep them fdllly cool under
hombardment by electrons drawn over by
the normal operating plate voltage,

We may liken the clectron shooting across
from the hAlament to the plate to a bullet
shot from a gun against the plate as 2 tar-
get. If the electron bulfet strikes anything
before it reaches the target it will give up its
energy to the thing struck. In tubes which
contain any appreciable amount of gas, as
air, or of vapors, as of mercury or sodium,
the electrons may strike atoms of the gas

(Cantineed on page 1834)

The nitrogen tube

uvsed by Mr. Baz-

zoni in his experi-
ments.
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French Radio Novelties

OME very novel and unique radio ap-
paratus was displaved at the mam-
moth physical and Radio Show re-
cently held in Paris, This exhibitiun
was
tended Dy a great number of persons in-
tevested in scientific matters.  Besides the
radio section, whicli occupied the larger part
of the show, there were exhibits of physical
and electrical apparatus. Actual demonstra-
tions were given of electrical and radio phe-
nomena which attracted a great deal of
attention. QOue of the features of the expo-
sition was the luud speaking apparatus in-

High freguency
spuree

Fig. L.

for radio teiephony.

high efficiency and produces
modulation,

Diagram of the magnetic modulator
This system has a very
very good

By YUES DROPPER

very successiul and was at--

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

T T AT

the root of the Grand Palals

stalled on ]
housing the show, through which music and
speeches were transmitted and made audible

for the crowd outside. This loud speaking
apparatus was so powerful that it could he
heard plainly at a distance of one-half mile
in spite of the noises of the street.  Inside
of the building, other loud speakers were
used to reproduce nusic received from vari-
ous broadcast stations,
mavkabte Tor its clearness ol reproduction.

Among the most irteresting novelties in-
troduced may be mentioned the new magnetic
modulator wihich produces, without distor-
tion, a very efficicnt modwlation of a carrier
wave. The sketch, Fig. 1, shows the connec-
tions of this apparatus which may he em-
ploved to miodulate any amount of power
with practically the same amount of cth-
ciency., It has been found durmg the test
carried out with this instrument, that the
madulation of 80 per cent. of the average
intensity may be obtained in radio telephony.
With one of these modulators used in con-
junction with a transmitting station of 13
kilowatts, the losses do not exceed 300 watts.

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

The most interesting transmitting set ex-
hibited was the small loop transmitter which

This syvstemn was re--

may easily be carried in an automobile or
on a small hoat for short distance com-
munication.  This  transmitting set, illus-
trated in the photograph, uses a loop made
of a copper tube rigidly mounted on the
cabinet inside of which are all the controls.
tubes, etc, This transmitter works on
wave-lengths ranging from 40 to 60 meters
and has a consistent range of about 25 miles
in telephony and 60 miles in telegraphy. A
smail wachine supplied by an ordinary
storage hatiery furnishes the plate veltage
for the tranznutting tubes which are of a
novel type, consuming very [little current.
There is ne separate oscillating circuit in
thig transmitter, as the loop itseli constitutes
the inductance shunted by a very good
variable air condenser. A clip which can
slide along the upper portion of the loop is
uscd to vary the wave-length.  The same
loop is vsed for reception with a radio fre-
queney amplifier especially designed to func-
tion on very short wave-lengths which were
{found much more efficient on account of the
absence of static disturbances.

Several tvpes of vacuum tubes similar to
the well-known Awmerican types with thor-
lated  filaments  were exhibited, the only
differcnce being in the construction of the

hase which is designed to fit into special
plugs.

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

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

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

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

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

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

THE AERIAL

Let us first look into the function of the
aerial.  To do this, we must start at the
origin of the radio nessage, the transmit-
ting station, Here, through various elec~
trical deviees, music and speech are trans-
formed into wibrations of an electrical
current which vibrations arve led to the trans-
mitting aerial. Just what changes these cur-
rents go through before they reach this
point will not be discussed here, because to
do so would invoive many technicalities. Tt
will suffice to start with a current of clec-

tricity in the aerial of the transmitting
station.  This current is alternating in
character. This means that the current

changes its direction of flow a certain num-
ber of times per second. In other words,
the polarity shifts from positive to ne«ratwe
(4 to —) at a certain frequency, the fre-
quency being the number of times that this
change takes place in a second. The current
in the transmittivg aerial is said to be of
radio frequency since its polarity changes so
rapidly. The current is also referred to as
oscillating.

This current has the property of setting
up waves in the ether in much the same
manner as a stone thrown into a pond sets
up waves in the water, Therefore, we have
our transmitting station as the power behind
the stone, our oscillating current as the
stone and the ether as the water. Do not
confuse the term ether with the material
used by surgeons for inducing unconscious-
ness during an operation, as 1t is something
entirely separate and distinct. The ether we

of this seciion

By A. P. PECK

deal with in radio work is a more or less
imaginary substance. the existence of which
1s conceded by the majority of scientists, but
clenied by others, more radical in their work.
We will accept the theory that it is present.
The ether pervades everything, no matter
how solid the substance may seem. It is
present in stone and wood as well as in
Tiquids, metals and other things with which
we are all familiar. In fact. it is every-
where, and since radio waves are set up in
it. it 1s easy to see that radio waves can
peietrate  almost every imaginable place.
The only main objection to saving that
they do go everywhere is because they do
not penetrate large masses of metals, such
as large steel buildings, very readily. This,
however, is because such structures seem
to short circuit the waves or provide a path
to earth, which they follow very readily and,
therefore, we find reception in a steel build-
mg with an indoor aerial to be poor.

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

[ =

BOARD PORCELAIN
TUBES
TO AERIAL TO GROUND

Flc. e

One manner of leading the aerial and ground

wires to the receiving set without making holes

in the window sash, The window ean be

raised and lowered without disturbing the
wires,

the ether and are of a cettain length, which
dimension 15 expressed in meters. The
length is from the crest of one wave to that
of the next and the number of meters be-
tween these two peints is called the wave-
length, The meter i3 the European unit of
measure of length and is equa! to 39.37
inches in our system, The broadcast sta-
tions operate on various wave-lengths from
220 to 550 meters, The reason for the dif-
ferences will be discussed in a future article.

So far, we have our transmitted wave
carrving music or speech mto the ether and
it i1s hurtling through space towards our
receiving station. The character of these
waves 1s such that when they strike, or
rather pass through, a metallic object or
conductor of electricity, they set up therein.
an electrical current. A conductor is any
material which will carrv an electrical cur-
rent, an insulator being the opposite or a
material which will net carry a current.
There are good and bad conductors and in-
sulators. For carrying current, use the best
conductor obtainable, and for insulation, the
best insulator. Copper is an excellent con-
ductor, while bakelite and other compounds
of a like nature are good insulators. The
current in the receiving aerial is of the same

This is the first of a serics of articles for the radio beginner by My, Peck, 11c are sure that the readers
will benchit by this one as well as the ones to follow,

frequency and the same m all respects »< the
current it the transmitting aerial, ¢  pt
that it is very much weaker. Here is the
meat of our problem and the reason for
erecting a recelving acrial.

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

ENERGY COLLECTOR

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

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

FI1G.3

An easy way to lead the aerial wire into the

A piece of well insulated copper

receiving set.
ribbon is employed.



Radio News for June, 1924

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

The aerial and ground together are called
the antepna system, so a few words on the
ground connection will next be given. Some
writers say: “Counect your ground lead or
' to a water pipe.” They let it go at
thet. It is not sufficient to do only this,
bui you must be sure that the water pipe
vou connect to eventually goes to the earth
and makes a good contact thereto. Most all
city water supply pipes do this. but 1t 15 well
to investigate before maling the connection.
If vou live where it 1s possible to do so,
obtain a six or eight-toot length of one-inch
galvanized iron pipe and drive it into the
earth in a moist spot. Before driving it
place a pipe cap on the upper end so that
the pipe will not close up under the blows
of the hammer. Remove this cap after
driving, and occasionally pour a pail or two
of water into and around the pipe.

THE GROUND

The actual ground conuection, that ts he-
tween the wire and the pipe, may be made m
one of two ways, but no other, Either the
wire may be soldered to the pipe, or a
ground clamp must be used, In either case,
the pipe must be scraped perfectly clean at
the point of contact. This can best be done
by rubbing vigorously with coarse sand-
paper until the metal of the pipe shines
brightly. Then if the joint is to be soldered,
wrap the wire around the pipe several times,
drawing it as tight as possible. Then apply
the flame of a gasoline blow torch to the
pipe, and wire until the junction 13
thoroughly heated to a point where solder
will melt when touched to the pipe. Use
resin core solder and apply to the joint,
1t the same time keeping it heated. The
«older will be seen to flow into the crevices
between the wire and pipe, forming a per-
fect connection, If it does not do this,
but forms i small lumps of the consistency
of putty, the pipe is not hot enough. If the
solder flows freely, but does not “sweat”
into the joint, either the wire or the pipe is
not clean. It is practically impossible to
solder a joint of this type witl a soldering
iron, so a blow torch of some kind must be
used.

The use of a ground clamp instead of
using solder is sometimes necessary because
of the l[ocation of the pipe to which the
connection is to be made. IHcre, also, scrape
the pipe clean and wrap the clamp around
it. Draw it up as tightly as possible, so
as to make a solid connection and fasten
the wire to it, This joint must also be
tight. Failure to observe these points will
often cause a great deal of trouble, and so it
pays to do the job right in the first place
to avoid having to do it over again.
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CPTIONAL METHOD OF
] STRINGING AERIAL
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An indoor aerial. contrary to the opinion of some people, works very well providing it has

sufficient length.

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

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

BED SPRING

F16.5

A hed spring makes a fair aerial, particularly
if it is well located. Distant reception, how-
ever, is doubtful with such an arrangement.

door aerial 60 to B0 feet long, exclusive of
the lead-in or wire connecting the aerial
proper to the receiving set. The second
class is that where the aerial must be put
up indoors. We often hear that indoor
aerials do not give as good results as those
located outside, This is usually true, but
if the reason is not explained, it is liable to
lead to wrong impressions, one of which is
that the windows must be opened to let tha
waves in, because they caunot penetrate the

TOP VIEW OF AERIAL

FliGc. 4

When one must confine his aerial to a single room it is best to mount it along oc behind
the picture moulding so as to obtain the greatest length of wire possible.

The above illustration shows two methods of installing indoor aerials.

walls,  Put this sort of stuff down as pure
“bunk” except when steel buildings are un-
der discussion. The drawbacks to this type
of structure were mentioned in a former
part of this article. The true reason for
the low efficiency of an aerial located in-
side is that a sufficiently long stretch of
wire cannot usually be put up. Most types
of indoor aerials are Lmited to 30 or 40
feet in length overall, including the lead-in
or wire from the aerial to the set. These
wires, not being of sufficient length to
pick up a very great amount of current,
do not supply the receiving set with enough
clectricity to yield loud signals, or music
and voice reproduction.

DIMENSIONS

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

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

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

(Contiuted on page 1855)
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The Vacuum Tube and How It Works

By Prof. Jobn H. Morecroft, E. E.

ASS0C. PROFESSOR OF ELECTRICAL ENGINEERING.

NE of the most Important roles

played by the triode in radio work

is that of increasing the strength

and making audible signals that

would otherwise be too weak to af-
iect the receivers, It is this use of the triode
as amplifier which malkes it possible to tcle-
phone, by wire, from New York to Sao
Francisco. By the usc of proper amplitying
wbes a speaker in onc place may De heard
{rom loud-speaking horns, by thousands- of
people gathered in halls many miles away. It
15 perfectly possible today for a political can-
didate to address at the same time nmdreds
ol meetings, and the pecople in each of the
halls where the loud-speaking horns and
vacuum tube amplifiers are located may hear
him more distinctly than if the spealer him-
self were 0 the hall with them. Actuaily
he may be 1 lus study at home,

HOW THE VACUUM TURBE AMPLIFIES

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

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

This variation in voltage drop through the
resistance X is very much like the variation

(1)

Part 2

This s the fina installiment of Professor Maorceroft's interesting story of e cacninn tube.
Do thes article he takes wp the application of the vacwmm tube fo transniitting and receiving cir-

crits and qmplificrs.

i the loss of pressure when water fows
through a picce of pipe or hose. If the
water system to which the pipe 13 attached
has a pressure of 100 pounds per square inch
there will also be this much pressure at the
end of the piece of pipe. provided no water
is flowing through the pipe: that is, if the
valve at the end of the pipe is closed. But
if the valve at the end of the pipe is open,
so that water can flow. the pressure at the
open end of the pipe will now be less than
100 pounds, hecause of the loss of pressure
in the pipe itself. This loss of pressure wiil
depend  directly upon the amount of water
which is atlowed to flow through the pipe;
if the valve is nearly closed so that but little
water can flow, the prussure at the end will
be nearly 100 pounds, but if the valve of the
pipe is opened wide so that muoch water can
flow. the pressure at the end of the pipe will
be almast nothing. DBut if the pressure at
the cnd of the pipe is less than 100 pounds
the difference must have been used up in
forcing water through the pipe. So we get
the idea that the dvop in pressure through
the pipe i5 proportional to the amount of
water flowing through it. In the same way
the drop in electrical pressure. or voltage,
through the resistance R of Fig. 13 is pro-
portional to the plate current which is flow-
myg through it.

ADDING TUBES TO OBTAIN GREATER
AMPLIFICATION

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

A resistance coupled amplifier, used to increase signal strength.

This combination is called a

detector and two-stage audio frequency amplifier.
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Fig 13

The elementary idea of an

K ; amoplifier;
variation of grid voltage makes the plate cur-
rent. through resistance “R™, vary ‘and thus

the

produces at terminals M-N

the voltage im-
pressed on

the grid, much amolified.

he thousands of times as great as the child
could possibly exert, The grid in the triode
performs the same funetion as the valve.
permitting wealk voltages to control power-
ful streams of electrons.

Instead of being satisfied with the amount
of voltage amplification which can be ob-
tained from one tube, it is quite- feasible to
councet points Af-N of Fig. 13 to the grid
and flament of another tube. The voltage
impressed on the grid of the second tube
would be then four times as areat as the
voltage of the signal which was impressed
on the grid of the Arst tube. The points of
the resistance of tlre second tube, corre-
sponding to points 3/-N of the first, may be
connected 1o the grid and filament of a third
tube. As the voltage impressed on the grid
of the third tube has been increased four
times by the first tube and then again four
tunes hy the second tube, the third tubc will
have impressed on its grid a voltage 16 times
as large as the original signal voltage.

Such a schieme is shown in Fig. 14; the
whole arrangement is called an amplifier,
and some such arramgement is  used in
every good receiving sct. Aun amplifier is
said to be “two-stage,” or “three-stage.” etc..
according to the nuinber of tubes used. The
one shown in Fig, 14 consists of one de-
tector tube and two amplifving tubes, or we
might say of a detector and a two-stage
resistance coupled amplifier,

By such an arrangement it is evident that
the signals, which, with a one-tube receiving
set, are entirely inaudihle, may he made very
loud. This question will at once occur to
the reader: If such a connection of tubes
will amplify weak signals a hundred times
or more. why not use more of the same
arrangement and amplify signals several mil-
lion times instead of a few thousand times.
as 15 the practice?

By How Much Can We Admplifv?—By
means of such an amplifier just described it
should be theoretically possible to amnlify
the sound made hy a Ay wallking ¢ he
diaphragm of a telephone recciver, so that it
would sound like the blow of a trip hammer,
and such is really possible if necessary. In
radio receiving sets it does not pay to
amplify more than a certain amount because
not oniy is the signal voltage amplified by
the tubes but also all similar voltages, from
any causc whatever.

There are continually present in the air
electrical disturbances which resemble, to
some extent. the clectro-magnciic waves of
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: simple method of using Armstrong's “feed-
oack’ idea. The tickler voil L, by reacting
back in the grid circuit, gives a very large

amplification to the signal

radio.  The wind blowing through the tree
tops generates electrical signals and  sends
them out in all directions. Whenever mois-
ture i the upper atmospherce condenscs to
farm clouds. electrical impulses are sent out
in all divections. Wherever one wind runs
contrary to another, so that there is friction
between the two air currents electrical ini-
pulses arc also generated and sent out. Of
course @ lightaing flash sends out tremen-
dously powerful radio waves, so that even
it it is several thousand miles awayv it may
give appreciable currents noa  reeeiving
antenna.

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

But now suppose we want to hear a signal
irom a distant transmitting station, which,
because of the cistance, can set up but fechle
currents 1 the receiving antenna. It may
well be that these signals are so weak as
to be inaundible, and so we have to resort
to an amplifier of some kind to make them
audible,  The noises due to static will also
he amplified, and it may be that “static” is
so much stronger than the sigual that the
signal itself remains inaudible no matter
how much amplification is used.

The question is often asked : How inuch
can we usefully amplify? The answer is:
It depends entirely on the amount of static
and other disturbing effects present.  The
writer has an amplifier that can increase the
signal strength 2.500,000,000 times and even
this 1s pot the Timit, by any means. If the
amplifier werce properly connected to other
higher powercd tubes and a loud speaking
hora, it could he increased thousands nf
times more.

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

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

We bave spoken about irregularities in the
first tube of the amplifier. The same thing
is going on in all the tubes, hut the effect is
amplified more for the first tube. Hence in
thiz frst tube most of these “internal noises”
originate.

The question might well be asked —How
can the electrons bwnp into air molecules if
the tube has becn evacuated, and so freed
Irom airr It mwst again be pointed aut that
with the very best evacuation possible today.
using the most modern and thovough
methods for getting aut all the gas, there is
still so nuch gas left that each cubic cenu-
meter of space i the tube still contains
about 100,006,000 molecules of air—certamiy
enough to permit many collisions with the
rapidly moving electrons,

HOW AMPLIFICATION SOMETIMES DIS-
DISTORTS RECEIVED SPEECH

If a radio Dbroadcast station is properly
adjusted so that the signal being sent out
does accurately represent a wvoice. let us
say, then a small crystal receiving set within
perhaps 25 miles of the sending station will
give remarkably clear reproduction of the
voice, much better, for cxample, than would
he the case if the wolce were transmitted
the 25 miles by ordinary wire telephony.
Frequently the writer, when listening to radic
signals, has rccognized the voice of one of
his former students in the first few wards of
conversation; the cnunciation of words and
evllables is much clearer than i1s the case
with ordmary relephony.

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

Transforimer  Amplifier—The  type of
amplifier shown in Fig. 14 13 called a resist-
ance amplifier because a resistance is unsed
in the plate circuit of each tube. thie varia-
tion of voltage drop across this resistance
heing used to supply the exciting voltage of
the next tube of the series. Awvother type.
more frequently used, is shown in Fig. 15:
in this circuit there is a small transformer
between each tube in place of the resistance
of Fig. 14, The signal voltage. impresscd on
the grid of he first tube makes the plate
current of this tube vary; this variation of
current in the one coil of the transformer
(culled the primary) will produece a voltage
at the terminals of the secondary coil of the
transformer. This secondary voltage is
theeretically of the same farm as that im-
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pressed on the grid of the first tube, bur it
may be much larger. using the ordinary
transformer sokl for such use, with the
ordinary amplifving tube, perhaps 10 to 15
times as great.

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

A transformer amplifier is more cfective
than a resistance amplifier, two tubes with
ransformers giving as much increase in sig-
nal strength as three or four tubes comected
with resistances in their plate circuits, The
distortion is gencrally greater, however, with
a transicrmer amplifier and theve is more
Itkelihood of the amplifier’s gencrating -
ternal noiscs of its own, resulting sometimes
m a shrill squealing noise in the telephone
recetvers even when no signal at all 1s com-
ing in. If a transformer amplifier is to be
‘much good. care must be taken in getting a
transformer suited to the tubes used; a
transformer which works well with one type
of tube may not amplify at all when used
with another,

RADIO OR AUDIO FREQUENCY
AMPLIFICATION

As has been pointed out several times, the
current set vp in the receiving antenna by
the power from the transmitting antenna is
nt very lugh frequency. so high that even if
the telephone diaphragm could vibrate at the
same speed the note would be so high that
ne human car could detect any sound.  Such
high {requency currents (from 10000 to
3.000.000 oscillations per sccond) are said to
be of rudio frequency.  The amplitude, or
strength, of the radio frequency current
varies at a lower frequency, in fact at the
same frequency as the voice sound which
actuates the transmitter; such a low audible
frequency is said to be of andic frequency.

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

Tt is possible, although not easy. to amplify
the radio-frequeney current, before rectify-
ing it: such a scheme is said to use radio
frequency amplificaiion, which has at least
two great advantages over andio frequency
amplification; it is distortionless and it 18
somewhat sclective, amplifying  the high
frequency signal nore than it does atmos-
pheric cisturbances. Tt may then be won-
dered why radio frequency amplification is
not used more extensively than it actwvally
is. AN of the reasons camot be analyzed

(Continied on page 1782)
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Fig 15

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

By LOUIS FRANK

Are you obtaining tie best results possible from your veceiving sei?  If not the reason is more
than likely due to one of the many nistakes in receiver design that Mr. Frank covers in this _
article, written in plain words Hrat evervone can ienderstand.

HE hebby of receiver construc-
tion s greatly on the increase,
far beyond anything the amateurs

ever dreamed of. A large num-
ber of the broadcast listeners are
potentially amateurs and experimenters,

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

At present, the owner of a receiver 1s
after one or both of two things. First, he
wants to receive good, husky loud speaker
signals for the real enjoyment of broadcast
programs. Second, he wants to reach out
and get long distance. Instead of discarding
the present receiver, which does not satis-
factorily give either or both these results.
and building = new circuit, see whether the
present receiver cannot properly be modified
to give satisfaction. Often a simple stand-
ard circuit properly constructed will give
almost the same satisfaction as some of these
so-called sensitive and complex ones. One
might say that “it's all in the way it's built.”

COIL CONSTRUCTION

Coil construction is the first consideration.
A had coil may completely spoil an otherwise
perfect set. The frst thing the constructor
ought to do is get away from using tapped
coils. The modern tendency is to use fixed
tuning coils and do all the tuning with the
variable condenser. The tapped coil is bad
for the following reasons: The reason for
tapping a coil is to enable a part of it to
be used. When a part of the coil only is
used, the other part which hangs on (called
the “dead end”) increascs the resistance of
the small part used; it may be hard to be-
lieve, but 1t is a fact. Ten turns of wire

all alone give a certain resislance, but the
moment we add a few turns to the 10 and
again measure the resistance of the original

LOSSES AT
LOSSES 1N SOLOERED JOINTS

UNUSED TURNS

The
mere presence of additional turns is sufficient

10 turns, we find the resistance higher.

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

AT

By construct-
ing a coil with
the correct
number of
turns to cover
the broadcast
wave - lengths
when  shunted
by a variable
condenser, cir-
cuit losses are
consider-

ably reduced.

The cantact

losses do not
CONTACT amount to a
LOSSES great deal.

I ey

LOSSES DUE TO
IMPERFECT CONTAGT

LOSSES QUE
TO CAPACITY
BETWEEN LEADS

The use of a
tapped coil
with the leads
running to
switch  points
introduces seri-
ous losses in
the circuit.
The accom-
Panying sketch
shows “exactly
where such
losses are
located.

PIELECTRIC LOSSES
BETWEEN SWITCH POINTS

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

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

losses. The honeycomb type of coil is like-
wise a good lype.

Coil terminals are generally soldered,
here is where trouble gencrally enters. L

coil, like a chain, is no stronger than its
weakest link, and if a coil is otherwise per-
fect, a poor soldering job may make it worse
than useless. Care should be taken that a
clean, solid connection is made. Avoid
spreading soldering flux over the coil itseli.
It causes leaks, and increases the resistance.
As for the type of wire to use, there are
current suggestions to use special kinds of
wire such as Litzendraht. This idea should
(Contined on page 1776)



VERY month we present here standard hook-ups which the Editors have tried cut and which are known te give best results.

SHEET 1

STANDARD HOO

marks on the left-hand margin and can be cut from the magazine and kept for further reference.
cast of Sc to pay for mailing charges.

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened.
address, prepaid, on receipt of 20c.

alphabencal index will be published enumerating and classilying the various hook-ups.
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This leaf has perforation

These sheets can also be procured from us at the

This

In time there will be enough sheets to make a good-sized volume containing all important hook-ups.

binder will be sent to any
Every year an

Handy Reference Data for Radio Exrerimenter

RESISTANCE
(VARIABLE) -—4/\{\/

Diagram Na. 1 shows a crystal detector aircuit using a two slide

tuning coil as the tuning element.

The antenna is connected to one

of the sliders and the ground to the other so that the distance be-
tween them may be varied. This arrangement permits the antenna
circuit to be tuned and also the coupling between the primary and

secondary circuits to
he changed to increase
the selectivity. The
secondary circult is
composed of the sec-
tion of the coil com-
prised hetween the top
of the coil and the
shider connected to the
ground. The conden-
ser C is a by-pass
condenser  of  about
001 MF. capacity. The
sliders as shown, the
coupling is tight.
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SINGLE COIL RECEIVER DOUBLE CIRCUIT RECEIVER

The circuit No. 2 is that of a crystal receiving set using a
variocoupler or loose coupler for tuning.
separate and the secondary coil may turn or slide inside of the
primary, which may be varied either by mecans of a sliding contact

or switch and switch pomts commected to taps on coil L.

The two circuits are

The

secondary L 1 is fixed and has the proper number of turns to re-

ceive over the desired
wave bands when
tuned by means of the
variable condenser C.
C1 is the by-pass con-
denser of 001 MF.
capacity. To tube this
circuit, couple coils
tightly, set condenser
C at zero and vary the
primary f{or signal.
Then vary C until sig-
nal js loudest.

L
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DOUBLE CIRCUIT RECEIVER WITH
CONDENSER TUNING

The receiver Na. 3 is similar to the circuit
No. 2 except for the addition of the variable
condenser m the antenna circuit.  This con-
denser permits finer tuning and also allows
wave-lengths shorter than the natural wave-
length of the antenna to be received. The
Varlable condenser C 2 shown between the
primary coil and the crround permits ex-
tremely sharp tuning and has the effect of
shortening the natural wave- length of the
antenna ewactly as if some wire were cut
out of the antenna itseli. With such a re-
ceiver there are four tuning controls, the
primary tuning switch. the prumary con-
denser, the couplm‘r between cotls L and L 1,
and the secondary condenser C. The tunmn
of such a receiver is the same as that of tlte
circuit No. 2 and the antenna variable con-
denser should Dbe set at maximum while
tuning. When the clesired signal is tuned in
the primary condenser is readjusied to ob-
tain selectivity and fner tuning. Needless
to say., the crystal detector should be ad-
justed before tuning. This may be done with
a buzzer or by hstenma on some local sta-
tion which is easily tuned in.

DOUBLE CIRCUIT RECEIVER WITH
SERIES PARALLEL SWITCH

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

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

SHEET 2

IMPROVED DOUBLE CIRCUIT RECEIVER

The circuit No. 4 is the same as No. 3
with another additional inprovement con-
sisting in the tuniug of the detector circuit
by muans of a switch or slider on the sce-
ondary coil. This arrangement provides an
extra circuit for the detector and telephones

which increases the signal strength and
selectivity.  Since this control is not critical

the Lumng is the same as that of the cir-
cuit No. 5. the shider contacts on coil L 1
heing adJusted after the desired signal 1s
tuncd 1.

The two coils L and L 1 may be wound
on tubing or spider web fashion, with taps
every 10 or 15 turns to vary the amount of
incluctance in the circuit.  The number of
turns on each coil varics, of course. with the
wave-length to be tuned in. If only the
broadcast range is to be received, about 50
or 60 turms of No. 20 D. C. C. wire should
prove suitable. The coupling between the
two coils should be variable so as to in-
crease the selectivity of the receiving system
whenever necessary. The two coils may be
mounted on a rod so as to slide along the
same axis, or they may be mounted on a
hinge to vary the angle between them.

L
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Stand by

COMBINATION SINGLE AND DOUBLE
CIRCUIT TUNER

The receiver No. 7 i3 similar to No. 6 but
with an extra double pole double throw
switch connecting the detector and tele-
phones either across the primary or the
secendary.  This system simplifics the tun-
ing considerably, especially when the wave-
length of a station to be received is not
exactly kinown. When in the stand-by posi-
tion the switch connecting the detector and
telephones across the primary transforms
the receiver into a single circuit set and
permits the operator to easilv tune in a sta-
tion by merely varying the variable con-
denser C which may he placed in series
or parallel with the primary coil to receive
short or long wave-lengths, since the single
circult arrangement is not very selective.
Then the operalor throws the secondary
switch to the tune position and adjusts the
secondary circuit and coupling for greater
selectivity. This method is used in the ina-
jority of comimercial receivers,

For the reception of short wave-lengths
the two coils may be composed of a stand-
ard variocoupler or loose coupler hay-
ing about 60 turns 3 inches in diameter on
each coll, or the equivalent.

Ly

RECEIVER WITH FIXED COUPLING

The double circuit receiver No. 5 is a sim-
plification of the other circuits in that the
number of controls is reduced without sac-
rificing much of the selectivity, In this ar-
rangement coil L 1, composing with the con-
clenser the secon(lary circuit, 1s tightly
coupled with coil L composed of a few turns
wound directly over coil L 1. In order to
tune the primary circuit a separate coil L 2
mounted at right angle or at a distance from
L 1 and variable, is used to tune the primary
or antenna circuit. In this arrangement
there are only two controls, that i1s, the
switch or slider on coil L 2 and the vari-
able condenser C.

This circuit, on account of its simplicity, is

recommended to the beginners whe do not

know how to tune the more complicated re-
ceivers. It may be constructed as follows:
Coil L. 1 should-consist of 60 turns of No. 20
D. C. C. wire wound in a single layer on
bakelite or hard rubber. Directly over this
winding should be wound & turns of the same

" wire composing coil L. Coeil L 2 is similar

to L 1 but with a tap every 5 turns.

L] L

=P

SIMPLE RECEIVER WITH VARIOMETEDR
TUNING

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

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

If standard apparatus is used for the con-
struction of these receivers, the same mstru-
ment may be later employed in some mor.
cficient receivers using vacuum tubes. Tlese
coils and condeusers may be designed for
table or panel mounting, but they should be
of good quality in order to insure hest re-
sults.

The importance of using standard ap-
paratus cannot be overestimated. Especially
15 this the case with the beginner. Results
are dependable only when such instruments
are used.
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When You Do If, Do It Right

HERE are a numher of wavs of do-

ing most things. but the twa that

really count are right and wrong;

the rest are mercly variations and

degrees, It must be admited too
that we all have our own definitions of these.
but, I believe, the dividing line is defnite
enough.

For instance: Jim builds a transmitter,
bread board stvle, wired up with fairly lieavy
wire. and, @il in all. 3¢ is faicly elficiently
made, but is mounted in such a manner (hat
a jar tumbles over a condenser, disturbs a
choke. ur gives his wave-lengith a Hip te
the unknown. Or, he can't take a tubc out
of ity sockel without using both lhands aud
getting tangled up in end wires to have
discouraged a Hun offensive. He spends
15 minutes persuasively bending two  en-
thusiastically  springy wires, trying to dis-
courage their scemingly imagnetic affimity
for each other. He gets them scparated
and then disturbs the coupling of twe round
coils which. curiously cnough. seem to be
affeeted by the action of gravity wud an op-
pressive amount of vallabibty. He tries to con-
trol a variable the spring contacts of which
are tight, as they should be to make goed con-
nection and to stay put, and fAnds it takes
two hands, wherecupon he makes the two
wires touch again, lnocks a meter ross-
wise, amel has to start the whole business

i

B e

Station 7IT, 7ACP owned and operated by Ashley C. Dixon, Stevensvill, Montana. His
station is located in a valley and without commereial “jnice.” A 12-volt ;storage battery

over again, if he hasn't lost his pattence. drives a 500-volt, 100-watt Dynamotor, which furnishes the pep for the 10-watt C.W. trans-
Then he consoles himself wih the thought mitter.  This station has been heard in London, England. a distance of about 5,500 miles

that the joh is temporary anyhow. This is and has heen reported at 1,500 miles on fve watts,

all wrong.  Such incidents would disturh

the complacency of a Saint and rock the  started wars. On top of all that, it de- Why should he stand for it? There is
very foundations of society. ILess has  stroys the operator's effectiveness. no need, no reason, no excuse, A nail here,

a screw there, a drop of solder elsewhere,
and the job is done in a permanent fashion
that gives von a very good idea as to
whether vour resutbts may be depended upon
or are obtained by guess worlk. A breath
of wind. then, can not disturh your handi-
worls, ner a vagrant gesture destroy it

The Leaning Tower at Pisa is a darn
good example of what T believe to be the
right sort of censtructive job. They built
it. it leaned, and because they had done a
good Job, it staved with them. It’s dog-
gone few amateur jobs you could say that
about, fAguratively or otherwise. (Flow-
cver, I may as well admit that T think the
vuy who bunted for the location of that
building didn’t do a good job, or &se was
vamped by the dutiful daughter of some
lucky landholder.)

1 read somcwherce about a fence builder
{stone, not wire, as this was Bbefore our
day) who hecame well known for the fences
he built because, it scemed. he did not feel
that the fAnal dissolution of a fence and
the slogan “Eventually, why not nowr”
were synonvmous.  On the contravy, he fig-
wred that when he wanted a fence he wanted
2 good one, so his fences are still stand-
ing. One day a neighbor wanted him to
build a cheap fence at a low price for him.
and he took the job. The neighbor was
amazed at the fence that was butlt and grew
excited, fearing overcharge, and berated
him for building such a good stone wall.
“T build a good fence or none at all,”’ was
our hero’s reply and as a result he pros-

© ood & Underwooa.
Station 3CW, owned and operated by Bernard Ellman. Philadelphia. 3CW was recently |
heard by an Alaskan amateur while using very low power. percd.
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The same thing applies to anything wvou
do: build a good fence or don't build any.

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

Get the 1dea into your head that the job
is to be permanent and it will he easy to
do it right. The only trouble with most of
us is that we tell ourselves the job is only
for an lhour or so, or only until tomorrow
or next week, and if someone were to re-
turn a month later they wauld find the same
hotch suilll carrying on, wasting time and
patience.

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

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

L. W,

ANOTHER RECORD BROKEN IN
NEW ZEALAND

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

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

Hatry.
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The laboratory of Jos.
apparatus on the table in the ferm of an
transformer.

Mr. MacDonald closed down. A remarkable
fact 15 that some of the stations were leard
or bright sunlight, under which condition it
is usually considered verv difficult to carry
on radio reception.
NEW QRA’S

9AKO—A., Houestou Barnett, 202

Masterson Avenue, Fort Wayne, Ind.

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

6Ej—Frank W. Clark,
Strcet, Berkeley, Calii.

2805 Cherry

9DIB—Thomas S. Wildman,

Nichols,
Towa. 5 watt C.W.

All crds answered.

Can. 3GO — Leconard
Simpson Stree(, Sault Ste.
tario, Can. 10 watt C.W.
ciated. All crds answered.

Walker, 143
Marie, Oun-
QSL’s appre-

%
L]

\

]
!.

i
e H
]

D’'Agosting at Morgantown, W. Va,

© Foto Topics

Hiram Percy Maxim, President of the Armerican kadio Relay League, photographed in the
radio room of the S. 8. Belgen‘land on his arrival from abroad where he has been studying
foreign radio conditions in connection with amateur radio relay around the world.

We see some very familiar
, a transmitting condenser and a (?) K.W.

Them was the days!

IBQK-—Malcolm McGregor, 815 Clark

Street, Warsaw, [ll. QSL's appreciated.
All crds answered.
SAAN—R. H.  Whitt, Tipton, Okla.

All crds answered.

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

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

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

9BST—R. Albright, P. Q. Box 472

Kearney, Neb. 5 Watts C.\W. All erds
answered.

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

SANP -Ferdinand A. Pecoul. Missis-

sippi City, Miss. QSL’s appreciated.

5TO—D. Cason Mast. Nacogdoches.
Tex.
8DNT—Robert Mitchell, 401 North

Chestnut Street, DBarnesville, Qbio.
watts CW. All crds answered.

SCEF-—Herbert Settle,
hart Street, Moberly, Mo.
All erds answered.

462 East Burk-
10 watts C.W.

9ADD —(Re-assigned) Alva J. Cox,

2347 E. Grand Avenue, Des Moines,
Iowa. Would appreciate QSL's. All
crds answered.

1HA—E. S. Davis, P. O. Box 71,
Bradford, Vt. 5 watts C.W. and I.C.W.
Please QSL. All crds answered.

3JF — Fred. Robinson. 614 Virgil |

Avenue, Norfolk, Va. Please QSL.
SAMX--Roy Walters, 713 Mound
Street, Atchison, Kan.

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

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

C. W,—3CJ, 2RK, 4EG, 4FS, 4HS, 4IK, 4]R_
APH, 4SA, BAAW, SADO, SAJ]. 3ALR, 5GJ;
SKC, SMI. 5MO, 5QD, sQL, 3P, 5TJ, 5VM,
SN, 3ZA, TACE, 7aBEK, 7AFU, 7AJU, 7¢O,
*EM, 7EN, 7FT, 7FY, 7GR, 71%ti, 7KE, 7FZ.

. WM,
SAR”I BB] Y.

O
ot
-l
o2
F
w
5
el
=

9BT‘ 5, , 9C: CCG. 9CIC, 3C}
¢ 9CKT, 9CN 9LTC 9CVO, 9CVT,
9. . 9DXNX, 9DUG, 9DUXN,
9EAC. 9EFH. SEKY, 9ELV, 9EQ, 9LZ,
95%, 9NBE, 9V AM, 9yall

Can—4DK.

5IB, CHICKASHA, OKLA. (I TUBE)

1BCR, 1BOA, 1CMXN, 1ER. ﬂ(
1PY, 1VO, 2ATZ, 2AV 2
2CEL, 2CLA, 2KU,
3ADV, 3CCX, 3CEZ, JBN.
.ﬂiO SOV, 4AF. 4LL. 4MY, 4
6CCY, 6CGYW. 6CNR,
7AKK, 7BS. ST A, 3 N7 . .
SARV, 8BCU, §BNH, SCAR. 8¢ «\O SCED, 8CDI,
SCRD, 8CKIL, 8CDI, 8CUIN, BCY1, 8CZZ, 8DGP,
3BT, BIK, b]\ SOJ’ SWI,

Can.——4'DQA 1EA.

COQOPER WALKER, CORTLAND, IND.

All Fone—2RD, 9.‘\,\\ SALJ, 3PA, 3Q7F, 8CCI,
8CCS, 8BCU, 9ABN, 9ANO, 9310, 9aJE. 9\I\E
YBEXN, 9BMU, 9CEA, 9CC[, QCHE ICLD. 9ULY,
QLL[I 9DZ0C, 9CAQ, 9EBI 9BC 9MA, 9QZ,
IWB.

Datite—9CA, 9ARP, 9MM, 9QI.

6TD, BERKELEY, CALIF, (1 TUBE)
24ET, 4CB, 4DY, 4ER, 4FN, SADB, 5ADO,
SATF, SAIR, SAIU, SATL, SATT, 3AKX, S5CA;
5G1, '5GO, 5JL, SI.G, SLR, 5NA, SUO, SNA.
SXD, SZAV, 8AAN, 6ADH, 6AED, 6AGE. 6ATL,

A photograph of a section of the recent radio exhibition beld in New Zealand, given over

, A A to the display of home-made amateur tcansmitting and receiving sets. The number of sets
2‘?\5%’ 6%%1;4 (;A\l\l\lllﬁ 66‘\\\1\}313 66\\50\} 66‘\\”}3\\' exhibited tells something of the progress radio ha_s made in Australasia. As time goes on New
EAVN, 61{\’\7 6BBF, 6BIC, 6BU sBLH. 6BNF, Zealand and Australia are becoming more prominent in the radio world and judging by the
6BRF, 6BUO, 6BVF, 6CBE, 6CTF, 6CDT. GCBU results obtained by some of the most eminent Iams, they are running us a elose race.
6LCY. 6000, 6CLT, 6CE‘N GCFAM 6CFY. 6CGG, American amateurs are heard regularly in this part of the world. Australasian amateurs
eSCI 6CG\V GLH/ BLIS 6(,1\ 6CII. 6CT\1, hold the record for DX transmission on low powers.

6NB, 602, 6, 6PI, 6PL, CTH. TABR. 7ACE,  SUWLL 9OV 9CZA, 9NBF, ¢DCP, 9DF¥H,
. 9DKQ, 9DOT. 9DTE. SDUN. 9DWN.
ATK, 7TATQ, 7TAGL, 7AGZ, 7AHA, 7AMN. 7AHS,  JDNU. 9DYR, 9EBT, $REP, 0EI, 9EKY, SELV,

/ACI 7ACN, 7ADG, 7ADI, 7ADQ, 7ADS. 7AEL. 9DH

7ATD, 7AKE, 7AKK, 7ALD, 7ALI, 7AQ, 7DY ALZ. 9AIC. 9D 955 IVER, 9WC,
7C0, 7DI, 7DI, 7DZ. 7EA, 7EI. 7FD, 7TS, 7rT, Hawaiian—aCEL
JFY, 7GO 7GR, 7GS, 7GV, 7G\V, 710, 710, 71V, Cavadian—1CO, 410, 5AH, SEF, GO, SHK,

TKE, 7KR, 7K5. 7Kv, 7KZ, 7LH, 7LN, 7NF, 4BP.

7NJ, 7NO, 70B, 70T, 7P], 7PX. 70D, 7QU! -

FRD. 7RI 7SI 7TD, 77O, 7TQ. 7VC., 7VM, CARL W. BEESE, 146 MARKET STREET
VN, 7WE. 7WM, WP, FZL. 77U, 8A0Q.  HAMILTOWN, CANADA (DET. AND 1 A. F.

SART, 8BKN, 8CPD, SDID, \E‘? 3771, 8y, CW.—1AAF, 1MEL, 1ASL.  1ARP, lj\’
R7ZZ, 9AAQ, 9AAU, 9ATM, 9AKE, 9AMB. 9AMI. JAUR. 2ADU, 2ER. 2AAL, 2WWP. 3L G, 4ER,
AT, 9ATT, 9AVN, 9AVU. 9AWY, 9A\2G. 9BEU S IR, 5OM., 5V, 8AC 3A0I

9BF\’V 9BIZ. 9BLY. 9B0OZ, 9BRK.
9] 9BXA, 9CAA, 9CCG, 9C(CZ. 9CGA SCR, SDM. SDIE. 8D: AT, 8DCY, 3DDL, 3GX,
°(]C ‘9CTY, 9CKA 9C1"] 9CLD. 9CNV, 9CVC SO, 8RY, 8HV, $PL, 80X, STD. 8V AL 91\CI

C L 5 ; s
SALL, §BCU. SB\ 8BIL, BNC. 8CKO, &CN

€ Photo Topics.
Donald C. Wallace, owner and operator of station 92T, the winner of the 1923 Hoover Cup,
presented annually to the owner of the best all around amateur station. We congratulate and
praise Mr, Wallace for his work in the amateur field, and Ior his success. 9ZT holds records
for both DX and traffe dispatch. He has done considerable work on short waves and in
mentioning this we wish to call your attention to the short wave receiver at the left of the
photo, with the form wound coils suspended from 2 rod by silk threads, The transmitter, to
the right, employs a 250-watt bottle.

YAAL, 9AWFE, 9BCE. 9BPY, 9BON, 9CCW,
9UEA. 9DR, 9DHR, 9EQ, 9KEI 9MC, 9TG.
Fone—INAL, 2R3, 8AXU, 8DAP, §KG, 8XBO,
9AHNI. 9AHZ, 9BDF, QDPT IMM.
QCoan C.W.3AV, ML, 3BM, 3PZ, 3RG, 3Ms,
3
Can, l(\ﬂ{‘-—3B‘\ IBG.

SAHD, ALTUS, OKLA
,nv IMY, 2PV, 2XAN, B.aADB, JAWE,

[s=)
el

H, 3LG 4

AAQ, ADH 6ADT. 6UH 6AFT. SAMW,
\\R §AWC, 6BCL, 6BDT, 6BFP, 6BH,
C6RBON. 6BPM. 6BOR. 6BUL, 6BUR, 6(,]\7
6CMU, 6CNC. 6CNH, 6FF, 688, 60F

6"1V '6XH, 6NAD, 7ACZ, TAFOQ, 7A]D, 7A]'T
7EQ. 7FR, THW, 7KR. 7Kz, 7MC, 70T, 72U

3ACY, 8AGO, 8ATI. RATI. 8BMB, EBNN, SBYI
8BYN, 8BZD, 8CHY,” 8CKE. 8CTP, 8CXU,
2CZC. 8DGJ, 8DGO, sDGP, 8DIE, 8DMC, 8RJ,
ENAN. SZE, 9ACN, 9AEP, 9AMB, ¢APD,
9AQC, 9ART. 9AVN. 0AYD, 9AZO, 9AZN,

; . 9CAA, 9CIM, 9CIY.
SCKP, 9CLD, "9CMK, 9DAP, 9DHR, 9DEX,
9DNG, 9DPX. 9DTE. 9DYY. SEAM, 9EDO,
9ELA, 9EHY, 9ELD, 9QW, 9X\v, 9‘(AX
Can—3NI. 4EA

Mexiea—DR X,

9CFK. LEWISTON, ILL.
C.W.—6BH, ¢BM, 6CC, 6GT, 6GQ, 614, 6IP,
(6NDB)Y, 60F. 6PL. SP& GRN. 6TU 6VK, 6ZH
6870, GAND, SATA (BAKW), GALK, GATT,

C
6CMU, (sCNG), (6CNL), 6COE. 624K, (6ZBU),
7CO. JEL, 7JEM, 7FD. 7FQ, 7FS, 7HW, 7IH,
7KE, 7KZ, 70B, 70D, TAGZ, 7AHO, 7AKH.

MAX WIRTZ, CASII LA 64, VALPARAISO
DE CHILE (DET. AND 2 A.
All C.W. —1A1Y, 2BOH, JLG, 3OM SGM, 5V,
SQL, 5YW, SLAL 7201 7GM,
Oun Jan, i0th.. SZAV. Vely QSA

QBBN OGDEN, ILL. (DET. 1 AUDIO)
W.—1AA, 1AAP, 1AP, iTR, 1WR, 2HS,
ZC)\W 2v7Z, 3AB, 3ADB, 3BA, 3BHA, 3BHL, 3IW,
3LG, 3 S. JQV 4AT, 4AI, 4AP, 4BA. 4BW
4CA, 4LQ 4DB, 4EB, 4EL, 4FN. 4FS, 4TE, 4XC,
SAH, SAAQ, SAAW. SAF, SAGA, SAGT, 5DA
SDY, SEK, ST\I SMI, SNI, SNV SNW,- SOM
551, STT, STQ. 5TS. 6TV. 6UZ 627, 7AAR
758, 70U, SACY, SAEG. 8AMP, SARB. SAWN
8BH. $BGL, 8BKN, 8BNH, 8BOG, 8BOM, 8BRG,
SBU. 8BUM, SBVI &BVY, 8CDC, 8CGL, SCHY
8CTK. 8CPP. 8CRC, 8CSX, 8CUR, 8CUS. 8CWR,
8DKI. 8DEY. 8FT, SQOM, 8Ta, SPL. SOK. BRI
SSU 8TH, 821. 9AAL, 9AAR 9AAU 9ABY, SADY,
9AGE, 9AGL, QAHT, 9AHR 9ATS, 9ANI, 9AQA
(QRAT), 9ARU, 9AUP 9AXS, 9BAB. 9DLS,
9BEB, 9BED. 9BFI, 9BHR, 9BHY, 9BDE, 9BIB,
9BRKW, 9BPA. 9BQK 9BZE, 9CBA, 9CEH,
{ Continited on page 1863)
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Straightening Out the Radiation Tangle

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

S a result of the publicity given cer-

tain recummendations made at a

meeting of the Radio Club of

America, the problem of receiver

radiation has bcen the subject of

much controversy ever sincc. Not that this

radiation interference is worse than before,

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

As a result, as many “solutions” have
appeared as there have been self-appointed
“Cominittees of One” to take up the in-
vestigation, For all the prevalence of the
trouble that is reported, there scems a great
lack of actual data on the subject. Actual
comparative tests with various receiver cir-
cuits are necessary before any particular cir-
cuit can be condemned as the worst offender.
In all probability the effect of radiation will
he heard with a fairly sensitive receiver
within an area having a radius of 100 to 500
feet, from the center of radiation, but the
instances of radiations of over a half mile
are doubtful. But in thickly populated areas
a disturbance extending for even 100 feet
may cause a constderable amount of ioter-
ference.

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

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

1. Doing away with single circuit re-
ceivers.

2. Doing away
ceivers.

3. Adding a resistance to the antenna
circuit.

with regenerative re-

* Research Engistger, A. H. Grebe & Co., Tue.

By RALPH BATCHER, E.E.*

The description of a mew systent that eliminates radiation from reycnerative receivers and
at the same fune increascs the sclectivity and sensttivity of the set itself.

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

4. Using speciul antenna counpling coils.

5. Using a “blocking” tube.

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

Ll AEH Mgty

Vv

4

Fig. 3. The circuit diagram of the Clarifier.

The small condenser connected from the grid

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

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

The benefits which the general use of a

W At

Fig, 2. A
front view
of the Clari-
fier and its
output
coupling
coil.

P e

non-radiating device would give to the art
will be great. To gain favor whict
promote its general adoption by the p. e,
the device should:

1. Absolutely prevent radiation from any
regenerative receiver,

Give a gain in signal intensity.

3. Present no greater tuning difficulties.

4. Add considerable setectivity.

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

6. Extend distance range.

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

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

7. Must work with available types of
tubes.

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

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

10.  Must worle with both long and short
aerials,

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

Fig. 1 is a rear view of the unit cori-
plete, showing its general appearance. The
circuit in this cquipment comprises the bal-
anced output typc of circuit so that the in-
strument will not oscillate under any wave-
length, “B™ hatterv or flament current con-
dition.

Tig. 2 shows a front view of the instru-

ment. The output coil is connected by a
flexible cord so that it may readily be
placed in inductive relation with the grid
coil or variometer of the receiver proper
by laying it on top of the cabinet. The
coupling here is not critical and need not
be varied while tuning. Yher used in con-
junction with a single circuit receiving set,
i which the antenna is part of the grid
oscillatory circuit, it is necessary to short
circuit the antenna and ground posts on the
receiver and connect the antenna to the in-
strument.
_ For the benefit of those who are interested
in constructional details and the methods
used whereby the instrument was made to
fulfill the 10 requirements listed above they
will be taken up.

(Continucd on page 1830)
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The Transmitter at FS8EK
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The Lemouzy circuit is a departure from the
conventional hook-ups used by most hams.

’1"‘HL‘ transmitting set shown n the pheto-
graph is that of French 8EK-8LY, who
The cir-
itlastrated

obtained remarkable resules with it
and 18

cutt used s rather novel

The same circuit applied to the receiver.

He was heard several times in this
country  winle transmitting with only 33
wakts i the antenna.  With only three watts
he was able to carvy o a two way comimnuili-

here.

-

FBEK has his transmitter mounted bread board fashion. but it

seems that it delivers the

goods just the zame.

cation with Amsterdam,
of 350 miles.

The antenna wsed with this transmiteer s
a cage four feet in diameter composed of
10 wires. The antenna is 100 feet long and
75 feet high, A counterpoise is used directly
vuder the antenna which runs in a North and
South direction.  The natural wave-length
is about 285 mcters, hut it is possible, with a
series condenser, to wo down to 160 meters
andd still retain etficiency.

Holland, a distance

~ Lewouzy,
Avenue Philippe Auguste.
Paris, France.

Showing rthe

¥
e [T ]

0¥

use of a loop with the sams
ciecutt.

List of British Amateur Stations

12, Crouch 4 KTl

54, Pill

Hornsey, N. 8.
. Dean,

Streer, Cogan,

Terrace, Bar.

Bal -Mr;ton 6,
na](lhv;ck via

Clough
ne.

SCK . 1. Pearson, Long Row, Noltingham.

WP D_ V. 1. Fellows, 20, North  Commupn

308 att, 33, Ahbbey Road, St. John’s
“Wood, N.W. &

seL TI. A, Walshaw, Gunet Villa, Otley

aCh Tt. J. Harrison, ‘Blacklands

Road, Walion-on-Th:
cw A_H. Culehrooke,

Sharhourne Street,
Birminghan,

CNX Ilizson, 161, Cottun Tree Lane, Colne,
an

UV L. Gx\ulan 133, Ol Street, Ashton-under-

SDA i 24, Brucegate, Borwick.

DB P. Nuatter, 243a, Selhurst Road,

25.
ibC T Aked, “Kasanli,”” Dewvonshire Road,
Annes-on-Sea.

DD Ca‘r M. H. Barnes, “Akabn,” Ainsdale,
Southpoert. N

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

DI C. J. Matthews, 4533, Cranbrook Read.

DAL Grove House, Albert Grove,
Nottmg Jam. )

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

DO E. J. Walts, 6, Ashiey Road, Sahsbury.

TR F. L. Stollery, Sea Scouls . Q., “Tair-
mead,” Vista Road, Clacton-on-Sen.

L7 T C. H. Stephenson, Pénn Manor, W ul\e -
fhiampton.

sDS :\rthur W Tithian, 51, St. James Road,

1z,

3DV D. Wluna}.er 56, Park Road, St. Anves-
on-Sea. .

DY The Chelmsford Radio Enz. Co., Rains-
ford Eud, Chelmnsford, Essex.

SEFL H. Anson, 13, Nottingham Place, Maryle-

bone, London, W, 1.
SFH T.. H. Lee, 135, Rosefield Road. Smeth-
wick, Blrmmglmm
ETI H. ). Wehb, 59, Bradford Street, Walsall.
SFL T. W, Pevensey, Lewisham, S.I.

(CONTINUED FROM THE MAY ISSUR)

M K.

Strme,  Mon,  Sec.. Camherwell and

Dmncr Wireless Club, 3d, Bushey 1Ll
oad, Camberswell.

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

\ A, Anrews. 1, Balnnradd
St <\nshr\~- Tark, Brisial

Im\bnl.\ Nuttingham

Mansions,

S, Helt, Albans Ioa S5t JAnnes
cm—SL'a.
SIXN Gent & Co., Ltd.,, Faraday Works, Lei-
cester.
Taucaln Wireless Soeciety, Lineoln.
Je Unud Humphries & Co.. 61. Geraint
Str Windsor Sireet. Ll.upoul.
3G H. St )Jller 14, Johnzon Tervace, Orickle-
wood, N.W, 12

3GL R. Ilor mck:, Leander Road, Thornton
Heath, Surs

GT T. Duovis, Ra Villa, Linford ZEstate,
near Stanfurd.le- llope Fssex.

5GP I. E. Simpson. “Baskerville,” Tpsom
Road. Guildiord, Surre

SULY T. W, Nightingale, Pusford  School.
Northanpton,

3G . G. Trers, 30, Mildred Avenue, Waf-
ford.

G. H. Iurwood,
Lane. S.F. 22,

Buekland, 537, Lurdship

SHC Johu Alex Beveridge, “Dunelin,” 3 Cluny
Drive, Edinburgh.

SH 1. S1. Iohn Ward, Rleshsim Chambers,
1. Crewtree Road, Sunderland.

SHI Lawrence W,

Birel, 30,
Waverley Tark, S.E.
SHL G, E. Vowles, St Lennards,
Street, Shex“ond Nottingham,
R. Etchells, “Kingsley,” Oaken, ncar
Wolverhampton,

Cunningham, Lid.,
Road, W, 2,

Limes{ford Road.
135.

Hooley

SN D.

169-171 Ldgware

3HO T, Pollard, Spring Bank, Limefield.
Blackhuri.

SHW ational Plivsical Laboratery, Teddington,
diddlesex.

SHX M. Gardner, Brooklands Track and
District.  Tor Motor Cars. For address

>

SHY B H(zuri, Cromwell Hall, E. Tinchley,

Eite F.C. Haruev Sun=er Avenue, Woodford
Green, Ess

AID T. . Coares, 55 Eunismore Strect, Burn-

ey,

1. Yeatlierstone,

AMIEE., 3.
Ll Gardens,

nhridge Wells,

Cumber-

E. Sheldrick. *“The Brambles,” Thirl
Avenue, Deuville, Havant, Haunts.
B. L. Stcp]lenxon 12, Sher :nﬂham Road,

Withington, Manchester.
R. M. Brown Wircless Equipment,
10, Coverdale Road, Tondon, W
Robert- H. Knox, 25, Bridge Streer.
\\ickmn—l\\ud
I. 8. Fooril. 43, Herne THill. Lendon.
B. B. C. ‘?t"mon, Birmingham.

T. Wynn, The Knoll. Widney Mannc.
Solilwll, \\'alwirkshire.

W. G. Sherratr, , Bath Road, 1.O.W.

Tvor Morris The Compton,  Cemmaes
ay, sey

T. Bulmer, 4, Carlton Terrace, Scarbor.
cugh.
¥ Longley., Kilworth, 81, Iangdail-

) ‘Road, Thorniu Heath,
L C \\'al lington, 171,
Road, Brilforl.
L. D. Goldic- Mmu:.ou Culés House, Culis.
near Aberideen.

North of Scotland  Wircless
Bridge Street, Aberdeen.

W. Woods, 8, Brighton Street,
Furness,

S. Wilkinson. ¢/o
Sloke -on-Trent.

C. P. Hepworth,

Great Heortmn

Co.,, 13,
Barrow-in-.
Bew & Co., Burisem.

Moorings, Dover-

courr Es
Perey R. So \1en 76, Albert Ro-nl, Alexs

avidria Park., London, N,
Cant, I. L. B. Hampson, 4/7,

Rise, Norwich.

Earlham

M. G. Scroggie, 37, Clung Gardens, Edin.
burgh.
J. Cheney, 263, Thimble Mill Lans,

Nechella, Birmingham.

G. C. Bueddington, “'Stagsden,” West Cliff
Road, Bournemouth.

W. Bird. Llangrove,
Canneck, Staffs.

Gordon M. Woad, “Dingle Cotlage,” Sim.
mondley. Glossop, near Manehesier.

E. I. Tarnshaw, 95, Mayfield Road, San-
derstead.

F. W. Higes, 45,
bury Park,

(Continurd on page 1858)

Hednesford Road,

Tloward Road, West.
Bristol.
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The Reinartz All Wave Tuner
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By JOHN L. REINARTZ

It is witl a great deal of pleasure that we present to onr readers Mr. Reinaris's lotest developnient in
He has giwen delatled information in this article on ihe consbruction and operation of

the set.

fﬁfr of col/
RE [/m{re

\

e

223 V. 'B"

Fig. 4

The circuit diagram of the Reinartz All Wave Tuner.

circuit but constitutes a

OW that we have become used to
transmitting on the shorter wave
hands and have found them worth

while, it 1s proper that we turn our attention
to a tuner which will allow us to tune down
to these short waves and lower. The future
trend In amateur transmission will be down
and yet further down in the wave-length
scale.

Most of you are familiar with the tumer;
therefore, it is not necessary that we go oveyr
any part except its application to any of the
shorter wave-lengths.

I'ig. 1 shows the circuit diagram. You
will note the absence ol the plate coil and
the addition of a coil in the antenna, which
is for the purpose of detuning the antenna
circuit so that its effect on the tuning witl be
zero. Through this means the tuner can be
calibrated hefore being connected to the an-
tenna and its calibration will remain constant
regardless of the size or type of anteuna to
which it may be connected. The greatest use
of any tuner is not only to react to a signal,
but also to be capable of calibration so that
the signal may be found at a peiut corres-
ponding to the calibration at the transmitter.
A distinct advantage of this detuning coil is
that it cuts receiver radiation to zero. This
alone shouid bring it into favor.

The antenna ceil is connected to one point
of a two-contdct switch. The second point
of the switch connects to a small fixed series
condenser. This allows either the coil or
condenser to be used. The selectivity of the
tuner can be judged from the fact that a
1-IKW. 500-cycle transmitting station 1,000
feet away can be climinated by a five-meters
change on the tuning dial. using the small
series condenser. At station 1XAM com-
munication has been carried on with French
stations when 1CKKP was in operation. The
calibration of the tumer is unaffected when
the series condenser is in use. You may,
therefore, change from one to the other if
interference is experienced when using the
detuning coil without losing the signal of the
station being worked.

This is similar to the original Reinartz
number of improvements,

Passing on to the choke coil in the lead
to the plate connection of the detector tube,
we have come to an important necessity.
This choke is to prevent any radio {re-
quency current from traversing that circuit
which is part of the audio frequency con-
nection and is there for the same reason that
vou place a radio frequency choke coil in
your plate connection in a transmitting cir-
cuit. The main coil of the circuit has four
ends: the start of the coil is the antenna
connection, the Arst tap is the ground connec-
tion, the next tap goes to the tunipg con-
denser and the end is connected to the grid
condenser. It is apparent that if we provide
four binding posts we can change our coil
as often as we wish, which will disclose the
reason for the term. “All Wave Tuner.”

There is no reasonable limit to which you
can tune without any other trouble than to
change the ¢oil to the one desired for the
wave-length range.

This brings us to the tuning condenser.
One should bear in mind that this must be a
There are

real condenser for good results.

a number of good condensers on the m. G
Always connect the rotary plates to the
grounded part of the circuit, and if the con-
denser uscd has insulating end plates, use
a shield. This is not needed with some of
the late types of condensers, as the end
plates are a part of the rotating element and
arc in the grouud part of the circuit, there-
by eliminating capacity effects entirely. The
variable condenser in the plate circuit must
be a good one as far as its resistance is con-
cerned, since it has the plate battery poten-
tial across it as applied to the detector tube.
If hard tubes are wused, this may amount to
435 valts or more: a bad condenser will, therc-
fore, allow a current flow which in time will
run down your “B” batteries. Its size is also
11 plates, although you mav deviate from
this size 1f you have a larger ome on hand.
but do not use one with more than 11 plates
for tuning purposes.

THE PLATE CHOKE COIL

Not all of us have the tools needed to
make a really neat coil. In most cases good
looks do not add to the result value of a
coil, therefore take an ordinary sized drink-
ing glass, which should bc smooth of sur-
face so the coil mav be slipped off. One
that is about 214 inches in diameter will do.
Wind this with 75 turns of No. 24 D.C.C.
wire in jumbie fashion. Slip off and wind
a few turns of thread around the coil turns
so that it will stay whole. If you must
have a neater coil, wind it to the equivalent
of the one described. Connect it as close to
the plate connection on the soclket as you
can, consistent with good mounting practice.
This coil should not be mounted near any
of the other coils.

THE DETUNING COIL

Around the same drinking glass wind, with
the same size wire, 50 turns, with a loop at
every 10 turns for a tap. Again in this case,
make the coil in any fashion you desire, as
long as it remains the equivalent of the one
described. This coil is mounted on the tuner
panel near the antenna connection. It is
comnected to a switch lever with six switch
points, the lever being connected to the an-
tenna connection of the tuning coil. The an-
tenna wire 1s connected to the beginning of
the detuning coil, which is conneeted to the
first switch point.

(Continned on page 1823)

13t Audio siage 2nd Audio Siage

®

i i
]

Fig. 2

Tﬁ;
bl

The circuit of-the Reinartz All Wave Tuner ixin,ﬁconjunction with a two-stage audio freguency
amplifier.
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The Transmitter at KFGD

o peilie
A

750 walis ™

By JOHN M. BALDWIN

A description of the muaster oscillator and power amplificr systesm employed in te circuit
of the transmitier at KFGD, Chickasha, Oklalioma.
these who naght care to build a stmeddar outfit for CAT7.

150 BErrws

=+ O

.5 YEny

Detatled information s given for
or plione work

75 ﬁmg

Hadslation taanst

=

The circuit diagram of the transmitter at KFGD. From right to left the tubes are:
The parts are K—§-750 milliammeter,
Q—Two 5,000-ohm grid leaks.

.001 wvariable condenser,

four power amplifiers.
P—0-1000 voltmeter.

HE accompanying diagrams comprise
the hook-up of the transmitter at
station IKFGD, which has been in
use since the middle of November.
1923. Tt has given exceptional re-
sults, and is being described in these col-
umns for the benefit of anyone who con-
templates building an up-to-date transimitter.
In making the plans for the transmitter,
the writer had to choose between several
different types, with the result that the
standard Hartley-Heising was rejected as
requiring too many tubes, and all of the
common self-excited oscillators were found
subject to variation in frequency by changes
i the constants of the antenna systems
caused by swinging and moving objects
clectrostatic held.  So after consideration
of scveral other types, the master oscillator
was selected as being most suitabfe for
hroadcasting purposes, although [ttle in-
formation as to its characteristics was avail-
able.  Considerable experimentation was
necessary before a workable combination was
evalved, but the set was finally constructed,
and after some few modifications, com-
pletelv fulfilled all expectations.
Continuous use for about 90 days demon-
strated the fellowing :

TUNING THE TRANSMITTER

Contrary to general opinion, the set is
easily tuned. The output frequency is ab-
solutely steady and no matter how badly the
antenna may swing in the wind. it remains
steady. Contrary to general opiuion, two
S-watters, one used as oscillator and one as
modulator, were of sufficient power to com-
pletely control the output of four 50-watt
tubes, working at 10 per cent underload.

Modulation pronounced from good to ex-
ceptionally good by listcoers-in in all parts
of the country, thus proving that the five-
watt modulator is on the job, and big
enough for this work., A considerable sav-
ing in construction cost was effected.

T master oscillator could be controlled
by . «ev in such a way as to successfully
transmit C. W. telegraphy so that oscilla-
tions in the amplifier could be readily started
and stopped, without any harmful results to
the tubes.

Its general characteristics were such as
to make it a highly desirable circuit for use
in amateur statious, as it emits a perfectly
steady unvarying c W signal.

The diagram is pmctlcally self-explana-
tory. and as standard apparatus was used

S

V—0-15 voltmeter,
A—0-2.5 hot wire ammeter.
Aerial ammeter 0-8 T.C.

throughout,
construction.

Contrary to the gencrally accepted notion
that the master oscillator circuit is hard
to tune, the above described set was tuned
without much difficulty, although it took a
little more time and patience than 1s re-
quired for tuning the common self-cxcited
hook-ups.

The main requirement in tuning is to ad-
just the oscillation constant of both oscil-
lator and amplifier to exactly the same fre-
quency, for 1f they are not i exact reso-
nance, the amplifier (ubes will run hot, and
radiation will be practically nil. In tuning
the output circuit, the correct amount ot
inductance to use, can he determined only
by cut and try methods. There are several
wayvs of adjusting for a specified wave-
length, but the following is perhaps the
simplest,  An arbitrary ameunt of induc-
tance is stlected and the clips placed, ap-
proximatcly as indicated in the diagram.
The master oscillator inductance was clipped
in the ceater, for the neutral or nodal pomt,
and the plate and grid clips set 13 and 1,
turns respectively on eithcr side of the
eground clip. Then the two ¢lips which con-
nceted to the artificial antenna, or dummy
system, which consisted of a variable ca-
pacity and a radiation anuneter, were placed
seven turns on cither side of the ground clip.
making the connections as shown on the
diagram. Then the grid tap to the amplifier
tubes was sct arbitrarilv—in this case he-
tween the plate and dummy clip.

The master oscillator was then started
and wave-length readings were taken to
ascertain the maximum and minimum waves
over which the circuit would oscillate.
Various values of capacity were used at W,
and readings taken; the maximum wave was
440 meters, and as the minimum wave to
which the wave-meter would respond swvas
180 meters, it was impossible to obtain the
minimum range of the oscillator. It, how-
ever, oscillated readily down to 180 meters.
From this, it appeared that the clips werc
set about rtight, as the highest readings of
current in the dummy circuit were obtained
between 200 and 300 meters. It was un-
necessary to vary the position of the plate
and grid taps. as the frequency was varied.
The best position for the amplifier grid
clip was also obtained by a cut and try
method, although it is not difficult to find,
as the most efficient place is indicated by a
verv noticeable increase of antenna current.

there should he no difficalty in

13

speech amplifier, modulator, master oscillator and the
N—300-watt
T-—0-100 milliammeter.
ammeter,

QO—30-turn
U-—0-250 milliammeter.

coil.
W—

filament transformer.

After all the clips had been placed on the
master oscillator, and the plate, counterpoise,
antenina and Crrouud clips adjusted approxi-
mately on the output circuit, the amplifier
and oscillator tubes were lig‘hted and the
plate voltage applied. The first result was,
it appeared, that four “fifties” were in im-
mediate danger of extinction; the plates were
white hot, and the generator indicated that
an excessive overload was being applied. But
by the immediate varying of the condenser W
in the dummy circuit, a point was found
where the antenna current began to look
respectable, and the tubes looked more like
business, exchanging their white hot appear-
ance for a cherry red. A wave-length read-
ing was then taken, with the resunlt that the
wave, as can hc expeeted, was considerably
off that required, in our case 248 meters.
In case the resulting wave is in excess of
the allotted one, less amounts of inductance
should be used in the output circuit; if the
wave is too Jow, more inductance should be
used. A few such trials should, and did in
our case, suffice to bring the transmitter
down to the required wave-length, and the
amplifier grid tap was adjusted by fractions
of a turn until the maximum antenna current
was obtained.

SOME NOTES ON THE TUNING

In conclusion, T wish to again emphasize
the fact that one S5-watter can completely
excite four 50-watt amplifier tubes, and that
by modulating the five-watt master oscillator,
the modulated wave applied o the grids of
the amplifiers will, in turn, cause them to
emit a wave of the same per cent. modula-
tion as obtained with the 5-watter. However,
it will be necessary to use considerable speech
amplification before applying the microphone
output to the grid of the modulator tube.

It the oscillater and amplifier are not
tuned to exact resonance, a disagreeable
growl, strongly suggestive of motor hum,
will he cmitted. This grow! is caused hy
the interaction of the two frequencies, which
produces an audible beat note, It can only
be eliminated by extremely careful tuning.
In the final adjustments, the inductance
should be varied by fractions of a turn, and
especially in the case of the antenna ard
counterpoise clips in the output circuit. Ar-
range the power wiring so that the plate
voltage is applied to the oscillator first, and
then to the amplifiers, In cur case, the plate
voltage is 1,000 normal, and a 10,000-chm

(Continned on page 1828)
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A Distortionless Resistance Amplifier

anplifier is supreve.

A rear view of the resistance coupled amplifier showing the exact location of each part.

By CLYDE ). FITCH

For distortionicss amplification of broadeast proyrams. tie resistance coupled andio frequency
Three stages are required fo oblain sufficicnt amplification, but to the
fan destrous of the best, this is no disadvantage.

© Kadel & Herbert.
The

condensers are seen mounted to the rear and the rcsistances between the tube sockets.

ISTORTION is without douht the

greatcst bugbear in modern radio re-

ceiving onthis. It is distortion that
makes it difficult to understand the anneuncer
and distortion that makes the music sound
like noise and (he noise sound like more
noise.  This, more than anvthing else, has
discouraged many from purchasing expen-
sive radio outfits. Therefore, in designing
and building radio receiving sets, cxtremc
care should be taken to ¢liminate as much
of it as possible.

Distortion in the average radio receiver
manifests itsclf in many different forms.
The received waves are Arst distorted in the
radio frequency amplifier, or, if none is
present, they ure distorted by regencration
in the detector circuit, when the set is ad-
justed wvery clnse to the oscillating peint.
This form may he eliminated hy proper tun-
mg.  The rectifving action of the detector
also causes more or less distortion,  Crystal
detectors apparently cause less distortion
than vacuum tube detectors. although when
properly adjusted the vacuum tube will give
very clear reproduction. Next we have poor

- veproduction in the audio freguency ampli-
fiers and loud speakers. Only distortion in
the audio amplifiers will be taken up in de-
tail in this article.

TRANSFORMER COUPLED AMPLIFIERS

The usual transformer coupled audio fre-
quency amplifier, although very efficient as
an amplifier, is very poor when it comes to
faithiul amplifeation of the audio currents.
The distortion that is present in the amplifier
is not caused by the vacuum tubes, but by
the transformers. The transformers do not
operate uniformly over the cntire speech
and musical hand of frequencies encountered
il broadcast reception. The majority of

transformers now on the market are very
incficient on the lower frequencics, while
the highcr ones pass through with litele dif-
ficulty, Rather than attempt to design a dis-
tortionless transformer, one mlght better
make use of a different type of amplifier, an
amplifier that wuformly amplifies ail audio
frequencies irom zero extending up mto the
ultra-audio or radio frequency range. Such
an amplifier i3 the resistance couplcd ampli-
her. As far as amplification is concerned,
this type is not gs elbcient as the transformer
coupled anmiplifier ; it takes three stages of
resistance conpled ampllﬁcatlon to do the
work of two stages of transformer coupled
amplification.  This is the reason why man-
facturers do not install resistance amplifiers
in their sets. DBut why hesitate at the cost
of an extra tube in an already expensive
receiver when distortionless amplification is

guarantecdtr - Nesistance coupled am, s
are employed in the broadcast staiuons
ior amplifying the sounds from the studio.
V;fhv not usc them in the receiving stations
alsor

The actual cost of a resistance coupled
ainplifier is very little smore than that of a
transforiner coup!cd one. An extra tube i3
requited. to be sure, but in place of the two
expensive amplifying transformers, moder-
atelv priced resistances and condensers are
all that are nceded. In fact the first cost is
about the same, the only additional expense
being in the maintenance of the extra tube.

The lustrations show the simplicity of
the resistance coupled amplifier. The wnit
shown is complete in itself. although this
type of amplifier may be mcorporated m a
receiving set.  Three tubes are used., with
three Flhment rheostats to match the tubes
emploved. The circuit works well with hoth
dry cell and storage battery tubes. Jacks are
also  providedd for conneeting the loud
speaker or telephones into any of the stages.

In order to empioy only one set of "B~
batteries, grid blocking condensers are used
for cach tube. These condensers have a
capacity of one microfarad each and are
commonly known as tclephone condensers.
They are made up of long strips of tinfoil
and waxcd paper, about 4 inches wide.
tightly rolled up and sealed in a metal case.
It 15 not advisable to attempt to construct
thern by hand on account of the large
amount of tinfoil and waxed paper required.

With the use of grid condensers, grid
leaks are usually necessary. The grid lcaks,
R’ should have a resistance of ome to five
megohms.  After building the amplifier, sev-
eral sizes should be tried, as most grid leaks
varv considerably ifrom their rated values
and in some cases grid leaks will not he
neccssary.  The negative charges that ac-
cumulate on the grids, due to the rectifiying
action of the tubes, in this case, leak off
through the condensers, through the tubes or
through poor insulation in the tube sockets
and connections.

The most fmportant and critical parts of
the resistance coupled amplifier are the re-
sistances R. For maximum efficiency, these

should be equal to about three times the
[x\krave plate to flament resistances of the
vacuwn tubes. For the average amplificr

(Continued on page 1804)
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The circuit dlagram of the resistance coupled amplifier.

the high

The large fixed condensers prevent
“B" battery voltaze from being impressed on the grids of the vacuum tubes.



Radio News for June, 1924

1761

Simple C.W., Sets for the Novice

A detadled
stinck and operate.

Al

By L. W. HATRY. 5XV

deseviption of fowr shuple stngle-tube mrmw;iuug cireitits Hhat Hie not
Hatry figs clhuinoted afl reference to the technical side of Jlu subpect, yet he

can custly con-

has cxpldined Hie necessery details i an clewicnlary mauner.

FTEHE radio crazc has brought into_be-
g a great mob of erstwhile BCL's
who, lm\mg extracted all of the kick
they could from the receiving end
of the gume, are pow interested in
getting gently introduced to the transmitting
end, C.W, telegraphy. So enthusiastic arc
some of them that they have inserted a key
i the ground lead of their single-circuit re-
cetvers and pounded the brass. thereby intro-
ducing some of their friends to the chirp-
chirp end of radio without—and if you haa
heard some of the friends, vou woulld know

.5

Iaisll‘,l;/la\aisl—x—

Fip. 1

The Hartley circuit is the most simple ar-

rangement f[or the beginner. The key or mi-

crophone can be inserted at any ol the points
marked by a cross.

Lbeyond dispute it was without—"henent of
clergy.”  Heuce this article, which, if fol-
lowed, will introduce you geatly to C.W._ and
its idiosyncrasies. After you've tried it once.
you won't care what it costs you thereafter.

The directions and dimensions included in
this article are imtended for the UV-201A
vacuuim tibe with from 43 to 20 volts on the
plate and normal filament current, imixed
up with a feeling of doing something foolish,
but anyhow—domg it Other tubes can be
used successfuily, the table below showing
why the UV-201A is the prcierred tube for
a cheap, low-powered sct:

TFilament

Tube Current QOutput
UV201A—C301A 25 amp. Good
UV-199—C-299 06 amp. Very low
UV-202—C-302 235 amp. Good
VT (WE) 1 amp. Not quite good
VT2 1.3 amp. Good
In other words, tubes that give the same

antenna oufput, approximately, require from
four to elght tiines more the Alament cur-
rent required by the UV-201A, (Same out-
put approximately at 90 volts oo the plate.)

Also, the sets are designcd for antennac
the total length of which, from the far end
and inciuding lead-in and ground-lead, is not
more than 140 feet. Excessive insulation
15 not necessary, but care, at least in con-
struction, is necessary to see that the insula-
tion really insulates and that all joints are
actually connections.

v all the diagrams used to illustrate this
zu,.;le you will find small x's at certain
places in the circuits. These indicate where
the key must be inserted (vet giving vou an
opportumty to pick and choose) so that tel-
cgraphy is possible. These enigmatic x's also
indicate the wvarious places where vou can
mmsert a microphone and thus converse di-
rectly with anyone whom you can browbeat
into listening to you; for all that is nccessary
to have racho telephony with a simple set
hlke onc of these, is to rob the nearest tele-

phone of its “thing vou talk " and, Lo!

you have a radiophone.

Juse a few more jorewords and then to
business. It is decidedly advisable to have
some sort of an antenna anuncter, because
nothing else will be of much use to vou,
Obtain a mecter with a 4-ampere range and
be sure it is for radie frequency wuiperes.
Then the sets will be very shmple to adjust.
Four are described and cach has only one
variable element so that all you have to do
is to hold down the key and vary the vari-
able factor until the antenna current is atr a
maximum.  After that, push the key to your
heart’s content.  The antcnvna current will
run from 1 to .2 amperes, depending on
vour local conditions, so wvou needn't he
afraid that the meter will be of too low a
range.

The first civenit T am
fieve, the simplest. and it s justly popular
among the more experienced  amateurs
throughount the country, It is koown as the
Hartley (sec Fig. 1), L is a 45-turn cail
of No. 18 D.C.C. wire, wound on a 3-inch
diameter form and is tapped at the 15 and

giving s, I De-

25 turns from the grid end of the cotl. The
15 turn tap is for the antemma. A, and
the 25 for the filament center tap and

the ground. This places 10 turns m the an-
tenna circuit. 25 turns in the grid cirewt.
and 20 turns in the plate circuit. The var-
able condenser C can have 11, 23, or 43
plates, the lower capacities being preferable.

HHAEL
i

Another simple transmitiing circuit that the
novice can use to advantage. This is known
as the ILDH or reversed feed-back circuit.

The vacuum tube and A" battery are stand-
ard and the "B batlery voliage has al-
rcady heen mentioned. Of course, the con-

denser C is the variable clement in this

arrangement.

A second circuit that is very famous and
popular is the well known IDH and is s shown
in TFig. 2; this is a sure-Are circuit. Tt 13,
as you no doubt have noticed, very similar
to vour single circuit receiver awith the
position of the coils reversed, so that its
operation will, no doubt, be familiar to you
The antenna plate inductance L i3 of 30
turns of No. 18 D.C.C. wire wound on a
3 to 4-inch form and tapped at 10 turns from
the ground end of the coil for the auatenna.
The tickler is of 35 turns of No. 22 D.C.C.
wire wound on a length of the form that L
is wound on, but with a slot of Y-inch or
more, 5o that when the wirce is wound on it
the cdges come together, making a smaller
diameter coil and one that will just slide
inside of L giving you the variable {actor.
the coupling. The set of coils could also be
wound on a standard variocoupler form and
the size of the tickler wire reduced if neces-

sary, so that the correct number of turns
needed on L' wold fit on the rotor without
difficulty.  Silk -overed wire can also be
used in these sets, as well as different sizes
of wire than | have specified.

A variation of this set is shown in Fig. 3.
L is the same as before with a 10-turn
antenna coil tap. L' is only 20 turns wound
on the =ame form bm in the opposite direcs
tion to L.oand u 23.plate variable con-
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Another form of the reversed feed-back cir-

cuit employing a wvariable condenser shunted

across the tickler coil for the purpose of
hne adjustment

denser, €. i shunt with it. This construc-
tion 35 simpler, and vsvally presents a neater
job and works ahout the same.

The last circuit I'll give is the Meissner.
which is a coupled set and one which should
be much more popular than it is. This 13
shown i Fig. 4. The three coils are wound
all on the same form with only sufficient
spacing to make the job mechanically and
clectrically decent, for they must be cotipled.
L' is wound first and is 30 turns of No, 22
S.C.C. wire. L comes next, heing the an-
terma coil, and is wound with No. 18 D.C.C.
wire to the total of 10 turns, L11, the grid
coil, is the last, and is wound with 25 turns
of No. 22 S.C.C. wire and is shunted with the
23-plate variable condenser C, which provides
the means of adjusting the circuit.  In con-
necting the set, remember this: Assuming
a current coming from the plate of the tube,
it must travel in the same divection that a
current coming from the antenna to ground
would through its coil; whereas a current
coming from the grid must travel in the

(Continned on page 1826)
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The Meisner circuit, although a bit more com-
plicated in constructlon than the others, is
considerably easier to adjust.

Fig. 4
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C. W. and Radiorhone Transmitters

N a series of articles on the above sub-
ject, which were published in Ranro
News, the principles underlving the
design and construction of oscillating
and modulation circuits were taken up
and their application to the problem of radio
telephone broadcasting svstems was  con-
sidered. In rhese articles a single oscil-
lating circuit was assumed to he exciting
the antenna. When such an oscillating svs-
tem is applicd to an antenna, the wave-
length of the system Js suhject to consider-
able variation for any given adjustment of
the circuit.  This result is imminent smce the
antenna capacity is subject to variations on
account of such disturbances as swaying of
the antenna, differences in weaiher condi-
tions and so on, This is the reason why, in
receiving such C. W. stations, the setting
on the receiver often requires a small change
to keep it in resonance with the transmitted
wave. This is, of course. a disadvantage,

A second disadvantage of such a system is
that changes such as those described above
may result i instability of oscillations, with
the possibility ol oscillations stopping en-
tirely. Consider the circuit of Fig. 1. Feor
a given antenna capacity and inductance we
know that a certain coupling is required be-
tween plate and grid coils and antenna coil
for maximum output. As soon as there is
a change in any of the antenna constants 1t
is necessary to make a corresponding change
in the vartous couplings to sccure maximum
output. If this is not done, the output de-
creases, and if the change u anteina capacity
becomes too great oscillations may stop
abruptly until the couplings are properly ad-
justed.  In other words. the antemma con-
stants are so closely related to the oscillating
requirements of the «circuit that small
changes muke the circuit unstable. Antemma
capacity changes are in gencral not great
enough to completely stop oscillations, but
they do decrease the output and render the
circuit unstable.

For the above reasons, circuits which ex-
cite the antenna directly should be avoided
if possible. Where one or two tubes, at
most, are used, 1t 15 satisfactory to use the
direct antenna excited circuit of Fig. 1. But
where a number of tubes are used in paraltel,
the disadvantages of such a circuit increase,

L
L :

= Fig-1

A self excited Meissner oscillator circuit. A

variation of the antenna capacity will ma-

terially affect the oscillator, consequently the
wave-length,

to the Master oscillator systeimn,

By L. R. FELDER

Parr VII,

Single or muldti-tube oscillaior systems that dircetly cacite the anienne are stowly giving way
This is a very unportant advance in C.
Mr. Felder gives i this article valwable information on the master oscitlator system

Masrer Oseitlator

N fransmission.

Amplifiers

fig. 2

Transmitting circuit employing a master oscillator for exciting three power amplifiers. A
variation of antenna capacity will not affect the oscillation circuit,

and in this case a very efficient substitute
may be found. The necessity for using a
number of tubes in parallel often arises when
it 15 desired to transmit at higher powers,
The plate voltage which any given tube is
able to sustain 1s Hmited, hence to increase
power it is necessary to add tubes in parallel.
Where S-watt tubes are used as oscillators,
it is necessary to use five tubes in parallel to
sccure a power of 25 watts.  Suppose it is
desired to transmit speech with such an
osciltator.  With the Heising system of
modulation it is nccessary that the power of
the modulator tubes be at least ¢qual to that
of the oscillator tubes. Thus in the above
case where 5-watt tubes are emploved. and
five are used in parallel, it will be essential
to use a 25-watt modulator, which may be
made up of five S-watt tubes in parallel also.
This makes the number of tubes emploved
excessive, and the set extremely bulky.

THE MASTER OSCILLATOR S$YSTEM

These disadvantages ol the direct antenna
excited oscillators and of multiple tube oscil-
lators may be very efficiently overcome by
the use of a system called the “master oscil-
lator-amplifier” system. TFig. 2 illustrates
the circuit employed in this method. We
have a master oscillator tube M, to which is
connected a complete oscillating circuit. The
design of this circuit is similar in all details
to those described in the first articles of the
series, except that this oscillating circuit is
not coupled or connected to the antenna. By
means of the condenser C and the induc-
tances Lg and Lp we can adjust the wave-
length of the oscillating circuit. Between
the coils is a by-pass condenser for the high
frequency oscillations. thus aftording protec-
tion to the generator. It should be about
I mid. Coupled to the plate coil Lp we
have another coil which feeds the grids of
four tubes in parallel. These four tubes
act as high power radio frequency amplifiers.
The master oscillator furnishes the power
to excite the grids of the four tubes in
parallel, and since the grid losses are gen-
erally very small 2 single master oscillator

is fully capable of supplving these losses in
addition to its own. Thus by coupling to
the master oscillator, we can excite the grids
of a number of tubes in parallel. These
tubes then act as radio frequency amplifiers
and produce in the sutput or plate circuit
the amplified radio frequency. By coupling
the plate circuit of the amplifier to the an-
tenna, this amplified output is fed into the
antenna and radiated.

ADVANTAGES OF MASTER OSCILLATOR

Let us now examine the advantages of such
a system as against the system employing all
five tubes as self-excited oscillators feeding
into the anteuna directly, In the latter case
we saw that a great disadvantage arnse due
to wave-length variation when the capaciy
of the antenna altered. In the case of the
master oscillator amplifier system, variations
m the antenna capacity do not affect the
raciated wave-length. This is determined
solely by the wave-length of the master
oscillator circuit which is invariable for anv
setting since its capacity and inductance are
not affected by outside influences. This
wave-iength ts impressed on the amplifiers
which are untuned, and the amplified output
is again impressed on the antenna which
radiates it. No matter how the capacity of
the antenna may change, due to swaving.
sleet or other conditions, the same frequency
is impressed on it and radiated.

For the same reason it will be apparent
that ipstability of oscillations cannot arise.
Since the oscillations are generated by the
master oscillator, which has fixed constants,
any variations In antenna capacity ¢onnot
alter the oscillation adjustments. No ter
bow the antenna capacity may vary, the
oscillation circuit undergoes no variations,
and no additional adjustments will be neces-
sary as in the case of the self excited oscil-
lators of Fig. 1.

POWER OUTPUT

The question of power output in both
these systems is an important one. In the
case of the self-excited oscillator of Fig. 1,
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if we have five similar tubes operating, the
total output will be five times that of one
tube. In the case of the master oscillator
amplifier system we have one master osgil-
lator feeding four power amplificrs, as m
Fig. 2, and the output given to the antenna
is that of the four amplifiers, or four times
the power output of one tube, if they are
connected in parallel. At first glance it
would seem that as far as power oultput is
concerned the self-excited system of Fig. 1
is better. Butf actually this is not the case.
Th ason is that it is possible to work
ampraer tubes at greater efficiencies than
oscillator tubes. In oscillators, as has been
explained hefore, it is necessary to adjust
the grid voltage and plate voltage for maxi-
mum output. When the plate inductance is
varied it is necessary to make a compen-
sating variation in the grid induoctance to
secure maximum output and efficiency. The
voltage whicli may really be ohtained on the
grid of an oscillator tube is limited to a
cansiderable extent by the voltage which may
be applied on the plate. This does not hold
in the case of the amplifier, In Fig. 2 the
amplifier grids are supplied voltage from an
independent external master oscitlator cir-
cuit. The voltage which may be applied to
the grids of the amplifiers is dependent
solely on the power output of the oscillator
and the coupling between Lp and Lg The
master oscillator has sufficient output to
care for any power drawn by the amplifier
grids. In this manner it is possible to give
the amplifier grids any voltage which is re¢-
quired for maximum output. Any voltage
which is apptied to the amplifier grids can
produce no undesirable reaction, such as may
he produced in a self-excited oscillator, where
oscillations may cease if the grid wvoltage
is not of correct value. It is for this reason
that an amplifier may be worked at higher
efficiencies than a sclf-excited oscillator:
hence an amplifier tube will give more out-
put than an oscillator tube. Fov this reason
it is possible to secure as much output from
four amplifier tubes which are excited by a
master oscillator as from five oscillators
working in parallel. In peint of power therc
is no loss in using the master oscillator
amplifier system as opposed to the parallel
oscillator design. In fact, where the num-
ber of tubes in parailel becomes high, there
may be a large gain in output due to the
much higher efficiencies at which amplifiers
work.

RADIGPHONE COMMUNICATION

We next come to the question of radio-
phone communication when emploving the
master oscillator amplifier system. Here a
tremendous advantage is secured. As stated
below, when employing the Heising system
of modulation it is necessary to use as many
modulator tubes as oscillator tubes. Fig. 3
illustrates the Heising system where three
oscillator tubes are used. necessitating three
modulator tubes of equal power, requiring a

Low power
moduliator

low power
masier osciliator

fo speech :
amplifier " =k """ o
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High power amplifiers

Fig.4

When using the master oscillator amplifier system, only a small tube is necessary to modulate

the oscillator, the modulated output being amplified by any number of amplifier tubes.

This

system is preferable to the gne of Fig. 3.

ntal of six tubes. Since we are modulating
the high power directly, all the preceding
speech amplifier equipment must be of cor-
respondingly high power. Obviously if we
modulate 100 watts we require more elab-
orate and more powerful speech amplifiers
than if we modulated only five watts.
Consider 17ig. 4 which shows the master
oscillator amplifier system emploved for
radiophone communication. In this system
we have a small master oscillator which sup-
plies grid voliage to a power amplifier. It
is a simple matter to modulate a small oscil-
lator by means of a correspondingly small
modulator tube of equal power. Hence in
the circuit LC we have modulated radio fre-
quency power. This is amplihed by the
power tubes in parallel, and modulated radio
frequency is, therefore, radiated from the
antenna,  The advantages of this system are
at once evident. 7The problem of cficiently
modulating higher powers is simplified. In
this system we modulate at low power,
namely, the master oscillator, which requires
less elaborate and less powerful speech
amplifiers than if it were necessary to modu-
late the high power directly as in the self-
excited svstem. For a given power we
cffect a large saving in the number of tubes
employed. In the case illustrated above a
total of six tubes is required in the self-
excited system of Fig. 3 to secure modulated
output for three oscillator tubes. In the case
of the master oscillator ainplifier systcm of
Fig. 4, we require only Ave tubes in order
to secure the same output. For much more
power we effect a saving of one tube. Of
course, the saving of tuhes ingreases with the
number of tubes used. Furthermore the set
iz uot as bulkv and there i1s g considerable

Modulaters
aaltn
LY
fo speech B
gmolitier EF_

osciljators

=

IR B

Fig. 3

The same number of oscillator and modulator tubes is

A typical constant current circuit.

necessary in order to efficiently modulate the output.

saving in renewals since fewer tubes are
employed.

The amateur will find that if he uses a
number of tubes in parallel, the master oscil-
lator system will prove considerably superior
and more efficient. Operation at low powers
and conversions at low powers are always
simpler than at high powers. It is much
simpler to generate radio frequency oscil-
lations at low powers as in the master oscil-
lator system, than it is at high powers, as
must be done with the self-excited oscillator
system. Also it is simmpler and less expensive
to modulate radio frequency at low powers
than at high ones.

A few words of precaution in conglusion.
When using a number of tubes, as in this
system, it is always advisable to shift tubes
nntil the best halance is secured, As in re-
ceiving sets and amplifiers some tubes work
best as detectors while others work best as
amplifiers.  Similarly here, one tube may
prove to be the most efficient oscillator while
another may prove to be a good modulator,
and so on. Vary the coupling between the
power amplifiers and the master oscillator
until maximum radiation is secured. Then
vary the coupling between the output of the
amplifier and the antenna until maximum
radiation is secured. Alternate between
these two adjustments until the best settings
are reached. It is always advisable to have
a plate ammeter in circuit so that adjust-
ments may be secured which will give maxi-
mum radiation with minimum plate current,
for we are after maximum efficiency also.
Instead of using inductive coupling between
the power amplifier and the master oscil-
lator as in Fig. 4, conductive coupling may
be emploved. Inductive coupling is, how-
ever. preferable because it permits varying
the coupling without having to stop oscilla-
tion enabling better adjustment.

THE STANDARD WAVEMETERS
OF THE BUREAU OF STANDARDS

To serve as a standard of radio fre-
quency, the Bureau of Standards has two
especially constructed wavemeters covering
the frequencies in more general use from
18 to 4,600 kilocycles per second (16,650
to 65 meters). These standard wavemeters
are used in calibrating wavemeters belong-
ing to the Radio Inspection Service, manu-
facturers, colleges or others in need of
standards of frequency.

Fach standard wavemeter consists of a
variable ajr condenser of special design,
four fixed mica condensers, a number ot
Snterchangeable inductors or coils, and a
resonance indicating deviee. The majority

(Continued on page 1804)
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First Prize

A SIMPLE BATTERY CHARGER
By GEO. SCHUCHMAN

Here is a home-made “B” battery charger
that will prove welcome to those who wish to
charge their own storage “B" batteries. This
charger operates on the same principle as the
well known Tungar rectifier,

All that is reguired iz a smal) toy trans-
former and a double filament headlight bulb
of the type used on Ford cars. This bull
has two filaments, the smaller of which
should be burned out. This can be done by
connecting 10 or miore volts across the
proper terminals. As this bulb has two con-
tacts on the bottom aud the third is made to
the brass shell, the wrong filament can very
casily be burned out by mistake. The brass
shell is the common terminal for both fila-
ments. The other terminal of the smaller

Natipna! Mazan *1158
Aulo head 1omp ~
with 3¢ fita-

ment burned o}

2 1 Storage
“8" Battery )

-
NS
R
=
C_
small loy /5o 70 watt
franstormer 118 wit lamp

Why use a messy celectrolytic rectifier to
charge your storage “B’’ battery? A Ford
bulb” will do the trick if eonnected as shown.

filament can be found by connecting one
terminal of a six-volt storage battery to the
shell and touching the other storage battery
terminal to one and then the other contact on
the bottom of the bulb. The Alament that
burns dimly is the one that should be burned
out.

The connections for the charger are clear-
ly shown in the diagram. A 15- or 20-watt
lamp is connected in the hattery circuit to
fimit the current flow. A larger lamp
should not be used, for then the wire acting
as the plate will melt down rapidly, thereby
increasing the distance hetween it and the
filament until the rectifier ceases to function.
When the charger is operating correctly, the
110-volt lamp will glow dimly. i

Second Pr—ize

A COMBINATION BEARING AND
MOUNTING FOR VARIOMETERS
OR VARIOCOUPLERS

By W. H. GORDENIER

Herein is described a ‘combination hearing
and mounting for a home-made variometer
or variocoupler which can he huilt very
easily and will prove quite efficient. The
sketeh is self-explanatory, but a description
of the mounting may prove helpful.

A variometer or variocoupler, light in
weight, preferably made of thin balcelite tul-
ing or cardboard, should he used in conjunc-
tion with this mounting.

The mounting consists of a %-inch brass
tube about two inches long, with an inside
diameter large enough for a 14-inch brass
rod to rotate freely inside, this rod to be
about 134 inches longer than the tube. The
tube should be threaded at both ends for
about 34 of an inch. A brass washer shouid
be threadgd to fit the 4-inch tube. A nut
and a plain washer are now placed on one
end of the tube, and the tube is inserted
through the panel from the rear, through a

Awards of the $50

Prize Winnhers
FIRST PRIZE $25

o Stmpic Battery Charger

By Geo. 8. Schuchman

5719 N, Maplewood Ave.,
Chicago, I

SECOND PRIZE §15
A Combination Bearing and Mounting
for Variomelers or Variocouplers

By W. H. Gordenier

955 Tre Soto St.,
St. Paul, Minn,

THIRD PRIZE $10

A High Capacity Fired Condcuser

By B. Kellan

364 Ossington Ave.,
Toronto, Ont.,, Canada

Y4-inch hole. The threaded washer should
Iic screwed on the projecting tube so that the
end is flush with the face of the washer,
The nut on the inside is now tightened and
the tube is rigidly held at right angles to the
panel. Two nuts are now screwed on the
ather end of the tube with the primary of
the variometer or coupler hetween them, but
these nuts are not tightened until the second-
ary is in place. To mount the sccondary, the
rod 15 inserted in the tube from the outside
and the secondary securely fastened on it
between two nuts. The secondary can be
centered in the primary by moving the nuts
on the tube backward or forward, When

the correct position is found, these nuts are
tightened.

A bushing s made of a piece of

v S
i : astir
for § tuding

Bushing for
jrod

)
a2
=

Tublng serves

o
ond mownhing

tmm ficder,

A meat method for mounting a varicmeter or
varigcoupler. Only one hole is drilled in the
panel.

Ya-inch brass tube, ¥4-inch long, to he slipped
on the rod so a standard dial may e em-
ploved. This bushing should have a small
hole drilled through one side so the dial set
screw may be fastened on the rod heneath,

Third Prize

A HIGH CAPACITY FIXED
CONDENSER
By B. KELLAM

The following is a method for making a
condenser of considerable capacity for use
in preventing sparking of vibrators in recti-
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Radio Wrinkle Contest

fiers, where not too high a voltage is em-
ployed. Get some scrap soft rubber such as
rubber corks. tubing, or elastic bands and
dissolve them in benzine (highly inflam-
mable). The solution should have a con-
sistency of thin mucilage. Take a piece of
canvas slightly more than twice as large as
the condenser in length. and in the center
paint a thin laver of rubber. In Sew
minutes this will be dry, Then place & eet
of thin tinfoil on the laver, the size of the
tinfoil being such as to leave a ¥4-inch mar-
gin of rubber around, and a one-inch lead
projecting. Paint another thin laver of rub-
ber on the tinfoil and when dry, repeat the
whole process, alternating the rubber aund
foil.  When the height has rcached about
14 inch. apply pressure to the condenser. A
small screw press will prove very handy for
this. Then proceed again with the .ubber
and tinfoil. When you think vou have made
enough layers, the thickness of the condenser

Canvas eovgring

ﬁmfs\ ‘
L

3 nlmilmuii:unmﬁ.u‘.
RIS =
Finishea condd

A condenser of any capacity can b¢ made by
using a rubber solution as the dielectric.

Lanives

lager of rubber

being optional with the maker, fold the con-
denser up 1 the projecting ends of the can-
vas and place {wo rubber bands over the
canvas to keep it in place. The connecting
stubs are then carefully soldered each to a
lead and the wire brought under the elastic
bands so as to reduce pull on the foil pro-
jecting, as shown in the diagram, If the
solution is made thicker, and also the layers
of rubher, the condenser can he made to
withstand higher voltages.

CHARGING BATTERIES FROM
DIRECT CURRENT SOURCES

“ 7 HERE direct current is available,
A" Datteries can be charged by the
foltowing method. TFig. 1 will serve
to indicate the scheme. Lay out the ar-
rangement as indicated, using a wooden base
four inches by eight inches. The polarity
of the battery binding posts should he clear-
Iv marked as explained later. The polarity
of the attachment plug nced not be marked
providing it is always attached to the sam
socket, and is not a reversible plug (o
which can he plugged in in either of twc
directions). Such a panel will convenientl:
hang on a nail and may be used continually
wherever and whenever a table lamp, floor
lamp, vacuum cieaner or other device is de-
sired.

The only precaution which must be ob-~
served 15 to determine the proper polarity
for tie attachment plug. and to see tha® this
does not change when the charger is t in
some other location.

To determine the proper polarity, connect
the circuit as indicated in Fig. 1, with bat-
tery in place and a lamp as a load. and turn
on the current. Note the brilliancy of the
lamp. Now turn off the current, reverse
the battery connection and turn on the cur-
rent again. Note the brilliarcy of the lamp.
The connection giving the darker lamp 1s
the correct connection. The battery bind-
ing posts should now be marked with proper



Radio News for June, 1924

Plug to 0.0 supoly

Secket For lpad o Yepio set

Fig.4
Plig fo l_—c
bt sy

|

M

i

\'ﬂ;mm |
Socke! for ivad

I
fig. ?

Arcangement for charging a storage battery
frem the P.C, line.

pularity.
Edison screw plug tvpe, no difficulty  will
be expericnced in the future. However, if
it is possible to “plug n” in the wrong
direction (hecause of the type of plug), it
s readily seen that the wrong commection
may result.  If you have one of these re-
versible plugs, marlk it m some manner so
that it will always be used correctly,

A simple polarity indicator can be made
by adding a slight amout of salt to a glass
of water. If the two electrodes are im-
mersed in the solution, bubbtes will rise fromn
the negative electrode. This test should
never he made without some sort of pro-
tective vesistance, such as a lamp, in circuit:

Having determined the polarity of the
Icads to which the battery is to be attached,
conneet positive to positive and negative (o
negative,

It is intercsting to note that an electric
flat-iron, if not continually in use, usually
becomes too hot 1T permaneutly connected
to the line. With this device. it is quite
likely that the iron will operate at the
proper heat continuously and will, at the
same time, supply a very reasonable chargc
for the battery. Ordinarily two or three
hours per week of charging with the electric
iron will suffice to keep the battery in good
condition. The circuit arrangement shown
in Fig. 2 will be found very convenient for
those who prefer the permanent installation.

Comtributed by 1. P. Powers.

AN IMPROVED SPIDERWEER FORM

The couventional wooden, spider web coil
form with its round wooden center and
radial wooden spokes is rather difficult to
construct, for the wooden center has a tend-
ency to split when the rather large holes
that are to take the spokes are bored into
it.  If the wood spokes are made so small
that the holes bored in the center-piecc are
small enough not to spht the wood. they will
not be strong enough to support the winding
of the coil, and they will be Iikely to break

if the form is not handled with carc, All
Rubber Insutplion-._
Spoke I -Bare wire
Moo centre

4

Rubber insulated wire is used for the spokes
of this spider-web form.

1i the attachment plug is of the

these difhcnlties, and many others, ave over-
come hy using lengths of rubher-covered No.
12 or 14 wire for the spokes. The pieces
af wire are cut L4-mch longer than necessary
for the spoke. the insulation on this extra
half-inch of wire is cut away. and the bare
part inserted in the hole hored to receive it
in the waoden center disc. The hare end of
the wire can he firmly held 1 the hole with
a little glue. The holes in the center-piece
need be ouly large enough to receive the bare
wirc. They may he almost a driving ft for
the wire.

The advantages of the wire over the
wooden spokes are mumerous.  The winding
e the form sinks shghely into the insulation
«n the wire spokes and holds it in place with-
out paint or other treatment. The insulation
also holds the turns of the winding apart,
assisting in insulanng them irom cach other.
Last but not of least importance, a form
constructed with the wire spokes is much
easier to build and s stronger than the all-
waod form,

Cantributed by Charles F. Felstead.

A SIMPLE BATTERY CHARGING
SCHEME

Wherever therc is commercial direct cur-
vent, it js a very simple matter fo charge
storage batteries. If the battery is charged
directly irom the Jing, a rcsistance must he
used in serics o cut down and control the
current flow. This resistance usually takes
the form of a bank of lamps. But why go

ii—

By using this scheme your storage battery
will always be fully charged.

to any extra expense to charge the battery?
\Why not charge 1t at the same iime the house
lights are used and thus save moucy > This
is a very simple matter if the scheme shown
i the diagram is followed, A fuse block
and double pole switch are inserted hetween
the Jouse lights and the line. One fuse is
removed and an attachment plug is inserted
in its place. The two wires from the plug
are vun to a S PIT. switch. which is in
tirn connected to the bhattery. When the
switch s thrown to the left, the battery is
out of the circuit and when it is thrown to
the right and any lights arc being uscd. all
of the current is flowing through the hattery
and charges it at the rate of current flow.
The lights will he slightly dimmed as the
hattery uses part of the current that would
ardinarily go to light the Tamps. If one 100-
watt lamp 1s being used, the battery is being
charged at ahout one ainperc. The battery
will consume approximately eight watts,
which is deducted trom that consumed by the
lamp and will consequentiy cause the lamp to
be slightly dimmed, which, however, is no
inconvenience. as it is hardly noticeable.

Contributed by D. E. Crabb.

A COMPACT RECEIVING SET

The accompanying illustration of a com-
pact receiving set employving a spider-web
coil as the tuning unit is, T believe, -original.
Tuning is done by means of the two switch
arms which are used as sliders, the switch
blades making contact with the wire of the
coil. By mownting a crystal detector in
the center of the coil form and binding posts
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o e I Surres
24 848

=~ Hore
binding pesrs

A simple crystal receiving set can be made
on a spider-web <oil.

on the edges, a complete rcceiving set is
had. The wiring is shown in dotted lines
which should be followed closely.

Cantributed by J. Raymond Derby.

CONSTRUCTION OF AN INSULA-
TION TUBE FOR COIL WINDING

Sheet celluloid, such as old photographic
films, whent rolled and cemented together
with collodion, or a cement made by dissolv- -
ing some scrap celluloid in acetone, or in
equal parts of alcohol and ether, makes a
first class tube upon which to wind induc-
tance coils.

These old flms, which range in size up te
12 inches by 14 mches, can be had for the
asking from most any.photographer, or from
some doctor friend who does X-ray work.

First remove the gelatine emulsion from
them by soaking in hot water and scraping.
Hang them Ly two corners so they will be
smooth when dry. Get a $mooth round stick
or hottle or mailing tube with a hameter a
little less than the tube vou wish to make.
Wrap the celluloid tightly and smoothly
around this core, and when one complete turn
has heen made, quickly smear a light coat of
the cement over the whole surface, Then
make another turn, keeping the entire outside
face lightly coated with the cement,
When vou have from four to six layers, de-
pending upon how thick you wish the tube to
he, wrap the whole thing tightly in a cloth or
towel and lay aside to dry for a few hours.

Remember to wrap tightly and smoothly
and to apply only a light smooth coat ot
cement and vou will have not only an cffi-
cient insulating tube but one that 1s neat
appearance,

Coutributed by Dr, Willicn H. MeKie.

A CHEAP TUBE SOCKET

Many ideas of tubc sockets have been
shown from time to time, but for cheapness
and simplicity of counstruction the socket
described here cannot he beaten. The parts
required for this socket are four soldering
lugs. four small screws and a plece of quar-
ter-inch wood about two or three inches

squarc. . )
Contribucted by Reginald Harvey.

The cost is about

‘The cheapest tube socket.
two cents.
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Radio Humor

Queer Queries and Ready Rerlies

BY I. R. TANNEHILL

DU

A n efficient
receiving set
made of odd
odds and ends.

B
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these to receive local broadcasting? Puzzled.
A. Solder the light socket to the ice-water
can. Wrap the light wire around the can 20
times and around the water pipe 10t
Place a wooden bowl on top of the w.
can and place an iron spoon in the bowl. Con-
nect the spoon to the water pipe and connect
the phones and detector in parallel with the
can. To increase wave-length throw spoons
in the bowl, To decrease the wave-length,
drink the ice-water. The average stomach

(Continned on page 1822)

ment will receive answers as pointed
as a jab i the eye with a sharp stick.
Useless questions preferred. Use two-sided
paper written on one side. No attention will
he paid to questions not accompanied by
money, postage, chewing gum, radio appara-
tus or smoking tobacco.
Q. How can I improve the appearance of
my knob and dial? Fastidious.
A. Get a haircut and shave.
Q. Which is a better lead-in, a conductor
or an insulator? I N

QUESTIONS addressed to this Depart-

E will publish in this Department
every month humorous misprints as
they occur in the press. We ask our
correspondents to send us such misprints,
but we cannot accept them unless they are
accompanied by the original, which may be

I ey

Meet the latest

radi¢_ instrument —

the Foxed Conden-
ser.

AR B0 110084100 250

clipped from the periodical, newspaper, book
or magazine wherein the mistake occurred.
We will pay $2 apiece for each Radiotic
and the more idiotic it is, the better chance
it has to be reprinted by us. We will also
print the name of the scout who discovers it.
Address all Radiotics to Editor, Radiotic
Department, care of this publication,

We have with us this month an advertise-
ment of Gimbel Brothers, New York, picked
from the New York Times of March 5, in
which they advertised a new Neutrodyne set.
In the text we find “DUBILIER FOXED
CONDENSERS.” We always had an idea
that Dubilier was rather foxy, but his going

A. A conductor is much bet-
ter; if a conductor is not avail-
able, try a motorman.

Q. I have received music
from every state in the Union.
Can this record be improved?
Longfellow,

A. Yes, apply
immediately for
tional states.

to Congress
a few addi-

Al
EAAN.

L4
Ut

i Q.'I have a crystal, a solder-
ing iron and a pair of tele-
phones. How can I conuect

Radiotics

RADIOQOTICS

Beginning with this issue we are starting
our new RADIOTIC Department. If our
readers happen to see any humorous mis-
prints in the press, we shall be glad to
have them, clip them out and send to us.
No RADIOQTIC will be accepted unless
the printed original giving the name of the
newspaper or magazine is submitted, We
shall pay $2.00 for cach RADIQTIC that
is accepted and printed here. A few hu-
morous lines from each correspondent
should accompany each RADIOTIC, The
most humorous ones will be printed. Ad-
dress all RADIQTICS to:

Editor RADIOTIC DEPARTMENT,
c/o Radio News,

New York City

into the maunufae-
ture of Foxed Con-
densers is the fox-
iest thing he ever
did.

We also pick the
following little
posey irom the
New York Evening

LIS L 082100 AL 4411

And bere we have the
200-ton Rheostat, to
be installed shertly on
top of the Woolworth
Building.

AR e

A most simple and efficient means of demonstrating “lines

of force” with a herseshoe.

World, Mid-Week Radio Magazine, issue of
Wednesday, March 5. The article is en-
titled—"Here is a Standard Regenerative
Set Whicli Gives Excellent Results.” One
of the paragraphs is as follows: “In our

A R

Here is the man with

a mahogany finish.

He goes well with the

latest mahogany par-
lor outfit,

T T I I L ey

case a UV-201A was used as a detector, op-
erated from a 6-volt strage battery and =
200-TON RHEOSTAT. No wonder .
Silbersdorff’s set gives excellent results. it
certainly should. We have always main-
tained that most rheostats did not carry
enough weight with the users. Personally,
we would like to see the set in which this
haby is installed.

His Finish—WANTED—Three-tube set
by man with a mahogany finish.—Classified
ad in the New York Telegram and Ewening
Mail Radio Secction.
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Correspondence From Readers

RADIO CORRESPONDENCE
SCHOOLS
Editor, Ramo NEws:

In reading the current number of your
magazine | note an article by a man formerly
comnected with the Radio Inspection Service
in which the correspondence schools for oper-
a” “are thrown into disrepute. I should like
a rd on the subject in order to correct a
mistaken attitude that may work badly for
some reputable schools of this sort,

At present I am a radio operator on the
S. S. Cuba, plying between Tampa, Fla.. and
Havana, Cuba. As a matter of fact I have
heen going to sea as a radio op. for somc
time. My foundational knowledge of radio
was gamned through a correspondence course
and when I went to the office of the local
Supervisor at New Orleans I knew that there
was such a thing as the International Morse
Code and that most of the radio operators
were expected to at least have a passing
acquaintance with it. As a matter of fact,
I knew that there were examinations on the
reception of code included with the technical
examination,

The apparatus aboard the Cuba is con-
trolled by the Radio Corporation of America
and I might say that T knew the diffcrence
hetween the transmitting and receiving set
when I stepped iuto the shack.

As to the correspondence schools I might
sav that therc are hlack sheep among them
even as there are among banks, lawyers,
dactors and stocks. There are also reputable
ones that are doing a good service for those
whose means do not permit them to take a
regular day school course in the art. In the
field T have met scveral ops. who gained their
knowledge from the despised correspondence
schools and I have never met anyone who
had a bad word to say against them, The
man who would expect to get a full radio
course for $5 is the kind of a man who
would buy wild-cat oil stock. Neither of
them would investigate the oiliness of the
salesman or the ad.

Therc are those in every line who will
be taken in, and it is those who have been
imposed upon that the former Supervisor
was speaking about. But because some fall
for a confidence scheme of this sort is no rea-
son for condemning the whole list of cor-
respondence schools, some of which have
heen doing a good work for a number of
years, Radio 1s a wonderful occupation, but
like everything else, one must be educated
in its technijcalities. The correspondence
mcthod has its difficulties, hut it 15 a means
that brings the technical education within the
reach of a number of men who would other-
wise have to remain in unskilled positions.

JoserH L. CrRUSOE,
1025 Eaton St.,
Key West, Fla.

RE—THE MENACE TO RADIO
BROADCASTING
Editor, Rapio NEwS:

I have just finished reading Mr. Muhle-
man’s article “The Menace to Radio Broad-
caQting and being a reader of your maga-
zines since the days of the old E. L Co.,
am going to ask you what you think of
this suggestion.

T have a radio receiver and, like most
¢ 1 BCL’s, am annoyed by the squeals
an.. whistles produced by the ignorant oper-
ation of the numerous types of radiating
reccivers,

Now I am sure that there are a great
many of the aforesaid BCL’s who would
be willing to try to minimize this nuisance,
therefore, why not conceive some scheme
whereby we can get together and be a “big
brother” to those who unknowingly cause
this disturbance?

Such an organization in cities throughout
the United States, which would give, free

of charge, help and advice to those who own
receiving sets, would bring about a better
understanding of radic and help to make
broadcasting a greater pleasure.

I have noticed that there are two classes
of  broadcast listeners: First those who
are intercsted enough n radio to find out
what takes place in their receivers and to
further their knowledge concerning radio
and arc usually enthusiastic in the recep-

tion of “DX.” Sccond, come those who
care only to listen to the local broadcast
stations.

The first class usually own regenerative
sets. and to this class such an organization
as I have suggcsted would be helpful in
the successful operation of this tvpe of re-
ceiver or in helping him in the addition of
radio frequency amplification to get the long
distance reception.  The second class would
henefit by using a non-regenerative type of

Interesting Articles to
Appear inh Juhe [ssue
“Practical
Electrics”

Historic Incandescent Lamps (Concluded).
By T. O'Conor Sloanc, Ph.D.

Electricity Detects
By M. Bayle,

Counterfeit Paintings.
Director of Bureau of
Identification, Paris.
Experimental Microphone.
By Frank W. Godsey, Jr.
Electric Boilers.

Utilizing Solar Heat.

Dry Cells from Wet Battcries.
By C. A. Oldroyd, Barrow-in-Furness,
England.

Electro-Magnetic Induction.
By Harold Jackson.

Hudson River Vehicular Tunnel.
Stunts with Static. By Harry R. Lubcke,

receiver wiich would not cause himself and
his neighbors a lot of disturhance; here the
organization would be helpful to him by con-
verting a regenerative set into the non-regen-
crative type, which is easicr to handle and
gives good results on local reception.

Of course I know that there are radio
clubs which carry on work along this line,
but are more or less for the advanced and
transmitting amateur,

Therc are numerous radio fans through-
out the country who would be only too glad
to help in such a_plan, thereby helping their
neighbors and gairing knowledge themselves
in doing so. The fans I om sure, would get
tovether and do the work free of charge.
only charging ror parts if they were neces-
sary.

The broadeast stations themselves could
help to decrease this interference menace
and make known an organization such as
I have mentioned.

Janres Ewagr,
55 William St., Orange, N. J.

THE SEA-GOING OFS. DEPART-
MENT
Editor, Ranio NEws:

In the last few issues of Rapio NEws, the
“With the Sea-going Op’s” Department has
been discontinued. 1 have talked with sev-
eral operators and believe it is with much
regret to those who are really sincere in their

work that this portion of the magazine has
been eliminated.
1t was the only medium through which
the problems and troubles of the sea-going
operator could be dealt with in print. Some
may think that a ship man does not have
problems and troubles to be dealt with, but
almost any operator, especiallv one on the
average freight steamer, will have some
kink on hand to be straightened out, some
experience to tell of, or some helpful hint to
save others trouble, These things in print
would he well worthwhile.
. C. ELLSWORTH,
Qpr. SS. West Wauna, USSB.
Trosdal Plant & Lafonta SS. Co.
New Orleans, La.

ANOTHER INQUIRY
Lditor, Rapic Nows:

I am writing these few lines in regard to
a certain section of your magazine called
“With the Sea Going Ops.” which I find
does not appear in the latest edition.

I am what js termed a “Commercial Op-
erator” and am emploved aboard the Ship-
ping Board vessel [77¢si Durfee. 1 have been
a ship operator for several ycars and to my
knowledge the introduction of the section in
RADIO Nrws devoted to the ship operator

has helped to bring together the views and
ideas of operators employed as such, more
than anvthing else. In fact, it has been the
only source, with the exception of a publi-
cation issued by one of the radio service
ccmpames by whijch men in this class of
work have been able to express themselves.

As a reader of your magazine I do hope
to find that section herein mentioned, con-
tinued in the near future,

ThHoMAs NUGENT.

[WWe have not forgotten the Sea-going
Operalor. We have hun much at heart, b
truly, liow are we to continue this Dcpmf—
ment without material?  The Department
was created for the Sea-going Operator, but
it is up to vou fellows 1o kecp it going. Out
of its hibernation &t comes if you boys will
supply the breath. What sav? Wil var
send us some good dope, and continue fo
send tt, so this Department can once more
thrize? EDITOR))

JOHN BULL ANSWERS US WITH
A BRICKBAT

Editor, Raplo News:

I read with considerable amusement your
editorial on “Future Developments of Ra-
dio” in the March issue. You really are
the dyed in the wool humorous fellow when
it comes to writing about the conditions of
radio in England. We have in our station
here a previous article of yours on “Radio
m England” [ read it to listeners when
testing speech. It is quite the funniest thing
they ever heard. Someone should say “Hi”
to you. and that quick. Come, sir, get down
out of the high air before you criticize the
results of the government control of radio
m this country. Better still, read the letters
of H. B. Newall, Starkey, Tetley and Wood-
ward in the same issue of vour paper. Pay
one of those gentlemen's fare over here
and let him see for himself the one country
where radio is so controlled that exactly
what the listeners want according to their
letters is what they have. It is true that we
have only a few stations. We don't need more
transmitters. We certainly don’t need half a
dozen broadcasters in one town all turn-
ing out mediocre programs which all come
in together on whatever wave you're tuned
to. As for bootleg stations, we don’t have
‘em.  We certainly do have pirates who do

(Continued on page 1839)
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ADIO manufacturers are invited tc send to RADIO NEWS LABORATORIES, samples of their products for test. .r
does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

pendent organization, with the improvement of radio apparatus as its aim.

If, after being tested, the instruments submit-

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-

” such as those given below will appear in this department of RADIO NEWS.
teStS they are re1:ur~1ed to the manufacturers with suggestions for improving them. No

If the appa_ratus does not pass the Laboratories
“swrite-ups”

sent by manufacturers are

nubhshed 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 RADIQO NEWS LABORATORIES is free to all manufac-

turers whether they are advertisers or not, it is necessary that all goods to be tested must be forwarded prepaid, otherwise they

cannot be accepted by the Laboratories.

Park Place, New York City.

i S

Apparatus ﬁwarde@

BRANSTON THREE-CCIL
MOUNTING

The Branston iype R-73 three-coil
mouting 15 designed dfor use with
standard honeycomb or duo-lateral
evils. 1t is the front of paune) type
with eontrol knobs attached directly
to the two outside receptacles 30 thar
direct control of the coupling is ob-
tained. The mechanical coustrustion
is very simple and rugged. Manu-
faetured Dby Charle: A. Brauston,
Tuc., Buffaio, N. Y.

Avrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE QF MERIT NO. 412,

BRANSTON THREE-COIL
GEAR MOUNTING

When it is desired to mount the
honeycomb or duo-lateral coils he-
hind the panel, the Branston type
R-62 coil mounting may he used.
Thla mowiting s similar 1o the tvpe
R.73 mounting descrilied above, ex-
cept that it is designed Ior back of
panel mounting and the receptacies

. are geared to the control knobs, In
this way the coupling is contrnlled
from the front of the pauvel. Mauu-
faetured by Charles . Branston,
Inc., Buffalo, N. Y.

Arrived in excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 413.

BRANSTON D.L. INDUCTANCE
COIL

Charles A. Branston, Ine.. manu-
factures a complete tine of D.L. in.
ductance coils.  The 250-turn  eoil
is shown in the illuctration. This
coil is ef standard construction and
fits the Branston coil mwountings, also
described in these colunins,

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 414

BRANSTON SINGLE COIL
MOUNTINGS
Quite often it i3 desiralile to
mount siugle coils on a panel or to

mount two or more coils in induc-
tive relation to each other on the
same panel.  This is easily accom
plished by using the types R-77 and
R-63 singte cnil mounting Tvpe
R-77 is fixed, aud the other iz hinged
so that coupling hetween the LO)]‘
may be wvaricd.  These mountings
are also manufactured by Charles A,
Brauston, Inc,

Arrived in e‘(((”d‘ll packing,

AWARDED THE RA\DTO
NEWS LABORATORIES CER
TIFICATLES OF MERLT NOs. 413
and 416.

BRANSTON LIGTHNING
ARRESTER
The type R-51 radio lightning ar.
rester shown in the illustration is

an approved vacuum gap tvpe de-
sizned for the protectiou of receiv-
ing sets against lighining discharges
or other bigh vultage surges. I is
enclosed in a moulded bakelite form
of neat appearance. Manufactured
Ly Charles A. Branston. Inc.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 417,

MIDLAND VARIOCOUPLER®

The Midland Electric Manufactur-
ing  Co., Indianapolis, Ind., sub-

mitied samples of three types of its
variocouplers. The instruments dif-
fer slightly in design; only coe is
shown in the illustration.  Ouz
equipped with a hanevcomb coil sic-
sndary winding.  The other rwo are
similar to each other except for the
mounting  brackets, The primaries
are plowded with 16 taps. and have
a 180('lcgree coupling.  The shafts
are 3/16 inch in diameter. The in-
struments are compact and of pleas-
ing_appearance.
Arrived in excellent packing.

Address all communications and all parceis to RADIO NEWS LABORATORIES, 53

[T

Qertlficams of Merit

AWARDED THE RADIO
NEWS LABURATORIES CER-
TITICATE OF MERIT NO. 18,

MIDLAND DETECTOR
CRYSTALS
Thes: are very sensitive galena
crys LJJ: known us the “sofi  sensi.
rive” type. They are securely
mounted in a deep metal cup with a
low meliing allsy.  The deep cup
protects the crystal from injury and
also asllows for casily removing it
from tie standard detector recep-
racle,  ‘The cryslals were received
well packed in paper boxes. Manu-
juctured by the Mi .\ml Eleerric
Mfg. Co., Indianapolis
AWANRDED THE R ADTO
NEW S LABORATORIES CER-
TIFICATE OF MERIT NO. 419.

FOUR CIRCUIT TUNER

This tuning unit i3 designed for
use in the well known Cockaday

four-circuit receiver. The unit is
well constructed and of very ncat ap-
pearance. The windings are pro-
vided with terminals for making the
couneclions and o0 arranged thar the
unit may be conveniently umuntcd
behind the panel. This eoil is nanu-
factured by the Precision Coil Co..
Inc.. 209 Center Street, New York
City.

Arrived in excellent packing.

AWARDED THE RADIO
NFEWS LABORATORIES CLER-
TIFICATE OF MERIT NO. 420

TUNE SHARP FORM WOUND
VARIOCOUPLER

The Tune Sharp Radio Equipment
Co., 4222 So. Vermont Avenue. Los
Angeles, Calif,, has d
units that are very ef
cally because 2 minimum of insulat-
ing” material is used in their con:
struction. The windings are treated
wtl a Iacquer that malxes them self-

supporting,  The type A-100 varig-
eoupler shown in the illustration is
of the standard size. The moulded

form is designed for panel and base

mounting alld is  egyuipped with

Idem‘T pmrs

ved _in excellent naclmw
ARDED THE RADIO

NEWS LABORATORIES CER

TIFICATE OF MERIT NO. 421,

BANK FORM WOUND
VARIQCOUPLER

The bank form wound variocoupler
shown in  the illuseration s ulso

T,

manufactured by the Tune Sharp
Radio Equipment Co., Los Angeles,
Calif.  The windings r)r this nstiu-
ment are of unusual interest. The
primary i3 bank wound and treated
with a laequer that makes it self-
supporting and mechanically strong.
The secondary is also form wound
and  self-supporting, The moulded
form that supports the windings is
designed for borh panpel and  base
mounting,  This instrument is ideal
for use where a minimum of losses
are desired wirth consequent increase
in selectivity,

Arrived ln ¢xcellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 422,

FORM WOUND VARICMETER

This variometer is of the saine
general constructinn  as  the Tune

Sharp Company’s form wound vario-
eouplers., The windings are self-
supporting.  Tunimg with this instru-
neent 15 also e\cn.puonally sharp due
to the small amount of losses i+ he
windings. Wheu used in cox
tion with the variocoupler deser,ued
above, the entire broadcast wave-
length is covered.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 423,

SCOTT COMBINATION
CRYSTAL DETECTOR
A seasitive adjustment is obtained
with this crystal detector with very
little trouble. It is of the combina-
tiun  type employing two different
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crystals in contact with each other.
One is atrachud two tbe shaft of the
coutrol knab and the other 15 fixed
inside the glass tube, whiclr protecis

It may

yjury,
te mnounted ou the {ront of the panc!

hoth crystalts irom
-y inside- of the set. This dercctor
< mapufactured by the Scott Com-
iwatign  Crystal Detector Co., 342
son Avenue, New York City.
WARDED THE RADIO
EWS LLABORATQRIES CER-

KEYSTONE LIGHTNING
RRESTER

The lxeyaionc radio ligliming ar-
resier i5 an improved type for jn-
door or outdoor use, It is furnished
with a bracket for mounting and
the arrester unit is well sealed in a
lakelite contamer. It is designed
especially for the protecticn of re
cEIvINg  3€Is aﬂam:,l lwhtnuw or
other high \(\itagé discharyge Mann-
factured by the FElectrie Service

lies Co., 17th & Cambria Sts,
Tadelphia, la.

gither knoh or kneb and dial. They
are very smooth runnimg and have
a uniform comtact.  Manufacturei

by the Klosner Improved Apparatus
Read,

Co.. 2024 Busten New York

City.

Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-

1769

PROTECTO TUBE

Many vacouimn lubes have been ac.
crdentally bumed our by coming In
coutact with the “B" batrery circui,
The device shown in the ilustrs-
pon s designed ro protect all makes
of receivmg tubes from bheing hurned
cut by the "B” battery. Tt consists
apparently of a resistance of about
ElH ohins,

connected " i the nega-
tive Jead of the “B' battery and
Limits the current flow. Tihis re-

sistance has very little effect on the
cficiency of the set. It is especially
recommendcd while trying different
cireuits, as the tules will then L=
safe.  Manufactored by T, M-

F.aughlin, 7063 No. Asbland Ln\fl

{"hicago, T

TIFICATE OF MERIT NO. 424.

RIBBON ANTENNA
A very efficient and ¢asily in

statled

RELIANCE VARIABLE

TIFICATE QOF MERIT NO. 431

reveiving anteuna that consists ot .- CONDENSER

inch copper ribbon equipped with rrived in C\Lfllc!lt packing The 22-plate \emvm type variable

snap hooks at each end is shuwa in AWARDLD THE R ,\TD 1 O vondensey shown in the illustration

the illustration.  This antenua s NEWSs LA\BORAT"ORI g is manufactured by the Reliance Die

furnished in various lengths rang- TIFICATE OF MERIT NO. 438, & \nmpm« Ca.. 501.11 La & Arrived in good ')“Ll\lnrf

H. D
3dch
mitted

tals

ing down

1t is manu-
Radic Mig.
Avenue, Chi-

ing trom 50 o 200 feet.
factured by the Acron
Co., 1806 S. Racine
cago, IIL

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER- the
TIFICATE OF MERIT NO. 425.

TRU FIX DIAL
Many well designed radio  sets
have heen spoiled in appearance by

the use of inaccurate dials. Tf the
=haft is not accurate, the dial wil)
not run  true on the panel. This

{ault may be elininated by using the
Jial shown in the illustration. Al
though the shaft may not he true,
this dial will always run true. The
Jial is of metal and is flexibly at-

Streer,

vhms
avith

rached to the large knob so that the
dial will rub on the panel althongh
the knob may be slightly vur of
alignment, It is manu{actured by
the Tru Fix Radio Products Co., 42
Maverick Square, £, Boston, Mass.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIVICATE OF MERIT NO. 426.

ange,

N the very near {uture a new element
may be expected in the radio trade, the
element of the broadeasting advertising
by powerful stations, operating both
through the air and over lines of the
telephone or electric light companies, The
possibility of this is brought to hght through
the amnounced mtention of the American
Telephone and Telegraph Co. to lcense
other broadcast stations to operate for hire,
» wrerogative heretofore reserved only for

1 stations,

At the time of this writing no such sta-
tion has hecn licensed, and the telephone
company may hold off on the licensing of
such stations for some time, no defnite date
for rheir operation having heen set.

Studying the effect this would have on
the radio trade, some are disposed to be-
come alarmed, but the White Radio Bill.
now in Congress will easily take care of

* {ssociofe Editor, The Radio Dealcr.

MEXICAN STEEL GALENA
Hatfield & Son.
Avenue,

samples  of
Mexican steel galena detector crys
These crystals were foand very
s tive wnd are wounted in a meta!
hase eiuipped with a flange on top
that prevents the ¢rystal frow slid-
too deeply
tevior cup.

Arvrived in excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE QOF MERIT NO. 429,

VERNIER RHEQSTAT

This rheostat is
X Labovatories, 23 W, J7h

New
Jdouble coil resistance e]emenl of six
resistance  and s
a vernier adjustment obtained
by means of a sliding contact on a

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFTCATT OF MERIT NO. 430.

KLOSNER RHEOSTATS
The Klosner 6- and
stats are of ven aceurale inechanical
cunstruetion and of p[e‘atmv appear-
They are 214

eter and may

Srreet, Chicago, Ill

2735 WL
Denver, Colo.. sub-
their  gchuine

into the de-

Xit ohms.
LUN0409
capacity is

Yy
nranufacture:d by NEWS
TIFICATE

=29

A non- lmluctwe
oiten required in
circuits,
ratories,
Wis.,
in resistances of 400 and 2

York City. Tt has a sistance of

111 has a resistanee of
The resistance element
and well protected.

equipped

30-ohm rheo-

inches 1o dia-

Is& furnizhed with and 434,

Radio Trade Notes
By L. N. ALLEN*

this, as o station broadcasting advertising
will be permitted to dominate the air. under
the terms of this bill, and this may result in
the end, in there being considerably more
broadeasting than there is at present with
o consequent greater variety of programs
for the listener to pick from.
WIRED WIRELESS

The steadyv dme]opments in the matter of
wired wireless is also attracting consider-
able trade motice, but after the true facts of
the case are fully understood this also poiuts
to better trade conditions

Electric tight and power companies have
found that the furnishing of home enter-
tainments through radio increases the power
used. and conseguently increases their profits.
The broadcasting of programs over light
mains will bring little revenue from the
current used, if any, through the operation
of these sets, hut will bring conslderable
revenue from the other current used, in-
cident to the enjoyment of the programs.

This conde

Is a very efiicient instrument,
dielectric losses ar 1,000 1
cquivalent to a series resis
The maximum capacm is
mid. and the
.0ub0114 mid,
Arrived in excellent packing.
AWARDED THE RADIO
LABORATQRIES CER-
OF MERIT NO. 432,

NO N-INDUCTIVE POTENTIO-
ETER

potentjometer is
radio
The Cenrral Radio Labo-
303 16th Street, Milwaukee,
manufaeture these m:trumenfi

The type 110 instrument “bas a re-
400 ohims and the type
2.000 ohms.
is enclosed
Contact is made

Arrvived in excellent pucking
AWARDED THE R
NEWS LABORAT ORIFQ CLER-

TH’ICATEQ QF MERIT 1

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NOQ. 435.

FOUR CIRCUIT TUNER

The tuning wnit shown i the il-
lustration is designed for the well
known Cockaday “four-circuit receiv-
er. This unit is complete, being fur:
nished with mounting brackets and
hinding posts for each winding, and

The it also has the single turn of bus
oy are bar wire around the grid circuit
istance of epil. The werkanship en this coil

Green silk insunlated
ed throughout, making tbe
instrument of very neat appearance.
It is manufuctured by the General
Radio Winding Company., 214 Tw
1 Street, New York Cify.

minimum

frequeucy

,000 ohms.

\1n\*cd in excel]eu[ packmg
TH

iy means of a flat plate that presses AWARDED ADIO
single resistance wire iuside. The against the resistance. The contrai NEWS LABOR ‘\TORIEb CER-
form is of hakelite that will not is very uniform and the instrument TIFICATE OF MERIT NQ. 408.
~witen shu[\lilclI the Irheuls._l;ai l;e over- i quiet by aperation, —_—
ivaded an heated e knob s
1:5 inches in diameter. A-l CRYSTAL DETECTOR

This c¢rystal deteetor is of the
standard mounted construction and
i3 very sensitive, It has a rougl
surface and the cat-whisker adjust-
meut is net easily jarred out. Fael
crysial is furnished with a small fine
wire eat-whisker., Manufactured hy
. Marry Grant, Jr., 904 Qak Grove
DIO Avenue. Burlingame. Calif.
AWARDED THE RADIC
NEWS LABORATQRIES CER-
TIFICATE QF MERIT NO, 427,

NOS. 433

The possibilities of advertising programs
aver hight lines may. in time. make it possi-
ble for the power companies to support elah-
orate programs, broadcasting on two or
thiree different wave-lengths furnishing news,
music, entertawnient on one or two vaves,
and advertising on a third and fourtlh. This
would have no objectionable features, and
would place the advertising where the
listener could find it, if interested,

The rental of sets for wired wireless
reception is vather doubtful at the present
time: if any charge is made it will be for
a special tvpe of tuner which will convert
the longer waves sent over the wires into
somethmcr that can be received and ampli-
fied by the ordinary short wave radio set
as used for air reception. Likely programs
at first would be broadeast during the
daylight hours when the air stations are
not plentiful.

The operation of this tvpe of broadeast-

(Continied on page 1824)
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CURRENT REGULATOR

(Patent No, 1,483,629, Issued to Samuel Rutten-
berg and Meyer F. Leibowitz, of New York,
N. Y., Feb 12, 1924))

The object of this invention resides in the pro-
vision of a device by which the proper gquantity
of current is passed through the vacuum tube at all
times, without the necessity of providing the usual
wire-wound rheostat, which, while acting satisfac-
tcrily in many ways, is liable throngh misadjust-
ment, to pass too much current and cauwse the
tungsten filament to be burned out.

A highly baportant feature in the production of
such a device is to so prepare the filament as to
prevent oxidization aund to accomplish this result,
the iron filament prior to being introduced into the
cepsule, 1s preferably dipped in a inixtnre of al-
cchol and phosphorus.  Any other suitable meathod
or material may be employed which will produce
the desired results, After introduction infa the
capsule the device is connected so that an initial
current is passed through the filament and its
tgmperature raised to approximately 500 degrees

This action causes the phosphorus to unite
with the oxygen in the tube, thus preventing the
filament from oxidization when in usc.

RADIO RECEIVING APPARATUS
{Patent No. 1,484,189, Issued to John A, Proctor,
of Lexington, Massachuseits, Feb, 19, 1924.)
.This invention relates to receiving systems for
wireless signals and particularly to sueb systems
in which a closed or coil aerial is associated with
an open aerial or antenna, in the manner disclosed
in Fig. 3 of United Stales Patent No. 876,996 to
G. W. Pickard. In such systems, there is a com-
bination of loop action and open antenna action,
and the comhined effects of the currents in the loop
and in the open antenna, in proper phase relation,
are hrought ta lear on a recciving instrument.
Such systems have great value in_ their capacity to
eliminate both the effect of static and other at-
mospheric disturbances and the effect of interfer-
ence from other stations than the one from which

it is desired to receive signals,

-

4

The object of this invention is to modify er i
prove upon such systems in a manner to improve
the directional effects thereof, and thereby to im-
prove the action in eliminating interiercnee and
statie.

In systems comprising. a comhination of open
and closed aerials, it is very difficull to arrange
the aerials electrically symmetrically relative to
each otber ot one part of tbe loop aerial electrically
symmetrically rclative to another part to avoid un-
desirable curvents, such as “‘antcnna effect” in the
loop, due to this unbalanced or unsymmetrical re-
lation. This unbalancing is especially noticeable
where the closed aerial constitutes a part of the

open aerial and where the part of the opeu
aerial to ground or counterpoise is connected
to the loop electrieally unsymmetrically. The un-

desirahle currents ahove referred to, which are out
of phase with the loop currents, tend to hlur or
distort the directional effects, so that sharply di-
rectional indications or signals are not received.
The present invention relates to means for over-
coming or neutralizing such undesirable currents
in the system which results from an electrically
non-symmetrical or unbalanced relation of an aerial
or aerials.

RADIO RECEIVING SYSTEM
(Patent No. 1,481,943, Issued to Julius Weinber-

ger, of New York, N, Y., Jau. 29, 1924.)

This juvention relates to radio coimnunication
~nd wims to provide micans for eliminating intcr-
ference.

Since all electromagnetic waves reaching a re-
celving antenna produce an effect to a greater or
less extent, it is necessary lo adopt means for
eliminating or reducing the effects of all waves but
the ones proceeding from the desired sending sfa-
tion. Various means have been proposed for this
purpose, the most common probably involving the
tuning of the antennz and receiving circuits to the
wave-length to be reeeived. This is more or less
successful when the desired wave and the interfer-
ing waves are of the same order of strength and
of widely different freguencies, but it is of little
use when the interfering waves are much stronger
than the desired waves and of nearly the samc fre-
quency. Interfercnce of this nature is encountered
when the receiving station is near to an interfering
trasmitting station as compared to its distance from
the transmitting station being received.

The aimn of this invention is to overcome rela-

tively strong interference of this kind, though it
may he used for the prevention of interference
regardless of the strength of the iuterfering cur-
reunt,

SIGNALING SYSTEM
(Tatent No, 1,484,405, Issued to Arthur A.

Oswald, of East Orange, New Jersey, Feb. 19,

The present invention relates to signaling sys-
tems and is particularly adapted for use as a call-
signal in a radio or other signaling system. The
invention relates broadly to circuit arrangements
for electrically controlling a distant responsive de-
vice and for preventing the device from being actu-
ated or controlled by false signals or electrical
disturbances whether the device is in a radie
systein or in some other electrical system.

An chject of the invention is to provide a call-
signal which will respond only to signaling currents
tntended for its actuation and which will positively
cease to respond when the application of tbe signal-
ing current ceases. A defect in the uysual radic
call-signal is that Lhe signaling means is liable to
respond to false signals such as atmospheric dis-
turbances, or having heen actuated by a signal
current, it is lable to continue to respond after
the siz ialing current ceases if disturbing current
is present. This invention removes this difficulty
hy making the signal respond only to persistent
current of given characteristics and by providing

TR,

| i——

means requiring the application of current of prae-
tically the same strength to maintain the signal
actuated as 1s necessary to initiate its response.

AMPLIFPYING SYSTEM
(Patent No. 1,484,967, Issued to John C. Schell-
ing, of East Orange, New Jersey, Feb. 26, 1924.)
This iovention relates to clectric wave amnplify-
ing systems, and more particularly to systems of
amplifying or generating waves in which the mag-
nitude of the amplified or generated waves is de-
lermined by variations in_the internal impedance,

or resistance of the amplifying device.

w RadioDatents

One of the requirements for a high efficiency
vacuum tube ampliifier is that the greater portion of
the space current should flow in a time 2¢ such that

cos does not differ greatly fromn unity, whera
T represents the period of the wave to be pro-
duced in the output circuit, or in other words, this
space current should flow in a time which is very
small as eomnpared to the time of one eycle of the
output wave.

According to the present invention, a system is
provided in which the spaee eurrent will flow in
accordance with the above described relation, this
result being accomplished by combining with the
fundamental wave, a first harmonic wave, in such
phase relation tbat the maximum positive potential
of the given wave coincides in phase with a maxi-
mum positive potential of the first harmonic wave.
The amplitude of the first harmonic wave is prefer.
ably less than that of the fundawmental wave, and
may be chasen to have approximately one-quarter
the amplitude of the fundamental wave. The re-
sultant wave of potential produced by this combina-
tion Las a much sharper peak than a single sine
wave of fundamental frequency having an equiva-
lent effective value. It has been found that hy
applying this resultant wave to the control circuit
of a thermionic amplifier, waves in amplified form
are preduced in the output circuit of the amplifier

}

3

Reseellon! wovt

. Fundermeohat ware

much more efficiently than if a sine wave of the
frequency to be amplified and of equivalent effec-
tive value to that of the resultant wave previously
wmentioned, were alone applied to the econtrol cir-
cutt,

MEANS FOR FLATTENING THE CURRENT
WAVES OF PULSATING DIRECT CURRENT
(Patent No. 1,485,076, Issued to Coenraad A, A,

Hgaighton, of The Hague, Netherlands, Feb. 26,

1924,

The izwention relates to means for flattening the
current waves of pulsating direet eurrent and more
particularly of direct current as is pron_lucc-:d by
rectifiers, the object of the present invention beiug
to obtain a direct current which is adapted for use
in sueh cases, in which a inore constant direct cur-
rent is required for guarantesing a satisfactory
working, ¢.g, for telephone purposes.

According to the invention a so-called loose con-
tact is placed in the circuit, the resistance of said
contact being controlled by an electromagnet, which
is energized with the frequency of the pulsations of
the eurrent, the excitation of the magnet taking
place in such a way that the resistances of ]

(Continued on page 1800)
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+HIS Department is conducted for the benefit of our
publish only such matter as is of sufficient interest to all.

pig O

j"!‘-‘lﬁ g

Radio Experimenter.

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,
3. SketchE§, diagrams, etc., must be on separate sheets.
4. OQur Editors will be glad to answer any letter, at the rate of 25¢. for each question.
calculations, patent research, etc., a special charge will be made.

You will do the Editor 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 all, but we can

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.
If, however, guestions entail considerable research work, intricate
Before we answer such gquestions, correspendents will be informed as to the extra charge.

D.C. SUPPLY TRANSFORMERS

}\(9}0) Mr, Frederic Howell, Montford, Wise,,
asks:

). 1, What is the design for a transformer
to, deliver a secondary plate velrage of 230 and
a secoudary filament voliage of 8 from a 32-volt,
direet current souree?

A, 1, Trans{ormers operate onlv from an al-
ternating current supply. It would be necessary
o know what voltage and amperage supplied, il
it was intended to operate the translormer in con-
yunetion witlh a converter or generalor,

SUPER-HETERODYNES

_(931) Mr, Lawrence Rickey, McMechon, W.
Wa,, wants to know:

). 1. What is the advantage of heterodvning
to produce a high wave beat, or intermediate fre-
quency, as used in super-heterodynes?

A. I, Radio frequency currenis are amplified
much more efficiently at high wave-lengths than at
low ones. Amplifying at long wave-lengths per-
mits the use of tubes having a greater amplifica-
rion factor, producing a stronger impulse. At
short wave-lengths, capacity between lhe elciments
of the tube produces a short cireuit that Hmnils
tlie amount of amplification. The wain advan-
tage, however, is that every station received is
raised to a certain fixed wave length where the
radio frequency transformers amplify at maximum
efficiency.

. 2. What determines the wave-length range
a super-heterodyne will cover?

CA. 2. The wave-lengih range of the input grid

circuit and of the oscillator eircuif are the con-
trolling factors. Most super-heterodynes are de-
signed to cover the broadcast wave-lengths, by
having a range of 200 to 600 meters.

CHANGING NEUTRODYNE

(932) Mr. Edward M. Schoenvorn, Jr,, Colum-
hus, Ohio, requests:
. . What 1s the sumplest way to add a de-
tector and oscillator to a five-tube neutrodyne set?
A, 1. The super-lieterndyne sysiem cannot be
employed with a five-tube neutrodyne receiver, The
neutrodyne, by means of tuned transformers, am-
plifies efficiently on all of the low wave-lengths
for which it is designed.

MODULATION SYSTEMS

Mr. Eugene Lorea, Santiago, Chile, asks:

933
1. Can a galvanometer be used in place of
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Q. 939, The Radiola III used in conjunction with a two-stage tuned impedance radio fre-

quency amplifier and an extra stage of audio [requeney amplification.

Note that there are

five tubes altogether and that for every tube there is a dry cell

the hot-wire zmmeter in a one-tube fransmitting
seL!

A 1. A galvanometer could be used, but 1t
would be necessary to usc a comparatively low-
resistance shunt i1 order to contrel the current
mn the galvanumeter eircuit. A galvanometer
would probably function if connected across a
shotrt length of the lead-in or ground wire, currcnt
sufficient to ‘operate the galvatnomerer Theing
picked up due to (he difference of potential ex-
1sting  hetween the two points of the lead-in or
ground to which connection was made. This in-
strument, however, is not recommended for this
purpose,

Q. 2. Which form of modulation is hest, grid,
plate, antenna ¢r absorption?

erative clreuit
D-11 vacuum

This is a 1e88M
. Employing
ing the flaments.

iving set.
lification.

ency amp .
usu‘i\:{c'\ent for hight

A. 2. Very good results have been secured
with practically all the systems named, The actual
system tn be used depends upon the particular

11004 oams

Gutput

m‘“ml N /lif;fb 5;/{]55%

2y

A filter sytem consisting of two re-

Q. 947.
sistances, two fixed condensers and a choke

coil will help materially to eliminate stray
noises in any form of receiving set.

(ransmitting cireuit employed, some sets producing
better results with one method than with another.
Plate, or constant current and grid modulation are
gencrally conceded to be the two hest systems.

. Please give construction data for a
type 110 eommercial receiver,

iennedy el T 1 r
A This information is not available.

BRISTOL POWER AMPLIFIER

(934) Mr. Donald Adams, Yuba City, Calif.,
wants to know: o ]

). Please publish the circuit of the Bristo!
power amplifier unit, as added to a standard re-
ceiving set using one stage of straight audic fre-

ion.
q“fccyl,amgz{ﬁgagiecuit is shown in these colunns.

Tt is seen to employ an aufo-transformer having a

" g( Zlillovw could the conductively coup\m:
trangf;.rmcr used in this power amplifier !:etr{\raadnesl
‘A. 2. The primary of a push—pullqc;ﬂunz‘l‘x\ rans.
inr\-r'\er. o the sec(mdax;{y “‘7:\\ E\'mwtlﬁ'\s:wse\.. g
transformer. should T:‘;lnEICtEd- L s_tandard_ar\ee\;
primary 18 eit unco tedid be tf‘e%ugf‘i‘;ﬁing i

frequency tram
secondaries are cn‘nngct‘;:v
center tap as TequITe! v

d in series,
this ciceuit.
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HOT-WIRE AMMETER

(933) Mr. Arthur Browley,

a2

1. TIs it advisalle to shert circuit the hot-
wire ammerer in a fransmitting set. when net re-
quired for readings?

A 1. The ammeter constitutes a resistanee in
the cirenit and shoutd he short circuited when not
being used. '

ULTRADYNE BLUEPRINTS

(936) Mr. G. JTagueite, Philadelphia, Pa., re-
quests:

1. Where ean blueprints and construction
data be obtained for a2 set capable of receiving a
distance of 3,000 miles on a lond speaker, under
practically all conditions?

A 4. Such a eircuit is not oblainable at the
present time. A elose approaeh to suteh a set would
be the Ultradyne. (See Feh., 1924, issue of Rabio
News.) @mnp!:te Dluenrints ==

Aarm -
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«Wouldw’t Trade My

THOROPHONE

PAT, OFFICE

ARAGE MAAK REG.UE

A ")

Q. 934. A regenerative circuit with a two-stage audio frequeucy amplifier. The second stage
is a power amplifier and employs an auto tranziormer.

Tohatehi, N. M.,

Wi

45

A high “B” battery voltage is essential.

The eficet would e more anaiceable the unearer
the inside acrial is 10 the lightaing rods.

RADIOLA TII DIAGRAM
My, George Bunhag ast Orange, N. T

.1 What is the
Radiola III receiving set?

(939

writcs:

wiring  diagram  of the

Loop
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A

Y
s

s
ity

generated 13

. - are
2 . the oscillations are SeNCYATE 7
FOT a RO”S-RO}’C@ 4 an?ttljx\e\r matter and oneh th;twli;ezft i:l der-
¢ H. HECEMAT suandable, 510 \’i’arvs\_:,y tmich Tike a big elec-
S B ce»med.wl‘t *Th sower whieh actuated 1he ]
trigc buzzer. The po

High
Poaver
Model

§-5
$45.00

OMPARISON

tells,

Listen to the 'Thoro-
phone and learn how per-
fect a loud speaker can be.
Every tone, every note 1s
given its true value. You
would think speaker or
musician were right before
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C 'y battery. .
a used dry bat : -
L enorted that the vibratory rate of
e ptoscermin 0, and of
1t js these figures at Wh,dz ;’
is set for the treatment o

development Dy this s

The most interesting

o-
This is suscepiible to treatment1 l)yd?)cts(ln‘ts.
il kind of apparatus. say th cuors
CI}urther i s suscepiible fo tred :)ﬁ‘m
whetheyJ the patic_x;t is m’nthe doctor’s c
sand miles away.. _ o
OrTaheﬂ;i:;;I:i“cation is that there s lSLm?};:;:i
of transmitting method by Wh]di ‘i:)etoa sp?.ce
healing waves may be rele}afet_ it Shace
in et (e Sn'mle n\;?wli\gxer\\:l)s ;)?:fl)liahed on
fact, an article P 5

{ll:e subject shortly after 1.h_e1 doies g‘fl tt!l‘é
Chicago c;onvent\m_x'zmd f\«;)‘rllec 1\1:1{10(1 " e
arder of an exposition © ! stated
hat it would he entirely possible ‘[10‘ br.iz;l](;ln
cast the healing \\'a\*e.aml that all wi i
the range of it and equipped with the peces-
sary  receiving  apparatus  might Iml;e ad-
vautage of i curative  qualities. Tl]c
hroadcast program of the healing station

might rcad sometinng like this:IIO‘ a. .,
cameer; 11 a.  m. tuberculosis; ieon,
chicken-pox, ete. Tt would then only be

neeessary for the Joeal physician to bring
arotnd the recciving apparatus, attach it to
the patient i the proper method and tune
m the_transml[lmg station.  No note was
given, in the article, as to what might hap-

The sharp
t milling
on the
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{0 the Radiola III so as to increase the range
and volume?

A. 2. A diagram showing a inethod by which
this can be done is shown. It will be noticed that
a separate "BY battery is required for the second
stage of R.F. amplification. This circuit uscs five
tubes arranged as two Stages of tuned impedance
radio freguency amplification, dectectar and two
stages of audio frequency amplification. TFive
standard dry cells (one for each tube used) are
shown, all heing connected in parallel. The “hnk”
wmay De tried in various positions for hest results.
An aerial series condenser may be required, de-
pending upon the size of the aerial used. Direc-
tions for the construction of a suitable tuming unit
will be found in the April, 1923, issue of Rario
News, Tt appeared in the “I Want to K i
departineitt in answer to question No. 637,

WAVE-LENGTH RANGE

J{94‘,1). M. W, W, O’Dovevan, Baltimore, Md.,
ASKS
Q. 1.

3 Wil the circuit described on page 1236
in the March, 1924, issue of Rapmio Nrws, work
satisfactority on all waves (approximaizl 175 tu
20,000 meters). if the proper eoils are used in the
tuned radio frequency and coupling unirs?

1. The Weagant cireuit should function en
all waves if all cireuits are properly balanced with
the correct inductances.

Q. What dry battery tubes will work best
in this cirenit?

Al ny dry battery tube should give gond
vesults i this circuit.  We Dbelieve best resulrs
will be had by the use of a UV-200 deteetor tube.
While this tube copsumes four times as much cur-

foap

7

1924
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pen in the event of strong loca) interference
or what the heterodviiing of Dretnonia and
mgasles cirative wayes might resyl e
Wien asked ahoyt th Jio it .

sheltt matters
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publish only such matter as is of sufficient interest to all.
1. This Department cannot answer more than three questions for each correspondent,

rl «HIS Department is conducted for the benefit of our Radio Experimenter.

2, Only one side of the sheet should be written upon;

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.

3. Sketches, diagrams, etc.,

calculations, patent research, etc.

You will do the Editor a persanal favor if you will make your letter as brief as possible.

all matter should be typewritten or else written in ink.
This Department does not answer questions by mail free of charge.

If, however, questions entail consnderab\e research work, intricate

Before we answer such QUESUDI‘IS, correspondents will be informed as to the extra charge.

We shall be glad to answer here questions for the benefit of all, but we can

No attention paid to penciled matter.

D.C. SUPPLY TRANSFORMERS

Mr. Frederic Howell, Montford, Wisec.,

Q. 1. What is the design for a transiormer
1o, deliver a sccondary plme voltage of 230 and
a secoudary flament voliage of § from a 32-voll,
direct current source?

A. 1. Translormers operate only from an al-
ternating current supply. It would be necessary
io know what voltage and amperage supplied, if
it was intended to operate the translorincr in con-
junction with a converter or generator,

SUPER-HETERODYNES

(931) Mr. Lawrence Rickey, McMechon, W.
Va., wants o know:

Q. What is the advantage of heterodyning
io produce a high wave beat. or intermediate fre-
quency, as used in super-heterodynes?

A. 1. Radio frequency currents are amnplified
much more efficiently at high wavelengths than at
low ones. Awmplifying at Innr' wave- lenzt]xs per-
mits the use of tubes having a greater amplifica-
tion factor, producing a stronger impulse. At
short wave-lengths, capacity between the clements
of the tube produces a short circuit that limits
the amount of amplification. The majn advan-
tage. however, is that every station received is
raised to a certain fAxed wave length where the
radio [requeney transiormers amplify at maximum
efficiency.

Q. 2. ‘What determines the wave-length range
a super-heterodync will cover?

AL The wave-length range of the input grid
eircuit and of the oscillater circuit arve the con.
trolling factors. Most super-beterodynes are de-
signed to cover the broadeast waveJengths, by
having a range of 200 to 600 meters.

CHANGING NEUTRODYNE

(932) Mr. Edward M. Schoenvern, Jr., Colum-
bus, Ohio, requests:
1. What is the simplest way to add a de-

tector and oscillator to a fAve-tube neutrodyne set?
A, The super-heteradyne system cannot be

employed with a five-tube neutrodyne receiver. The
neutrodyne, by means of tuned transforiners, am-
plifies Sﬁ]ClE“ﬂy on all of the low wave-leng’:hs

for whieh it is designed.

wgr-u ﬁ}, RADIOLA ITT Wg;_t!
Wo-£2 1905 w2 mll“i 4 wo-12
1] o:?g/mna
variomerie f f‘rfumffar | o7 P /70/725—
x 3, unt 1
c/g —'§ Phores
Paco 2nty. breen ko,
. ;/4” ) 70 ohms 20 ahms
i p :5/17{4'»‘ ifmw?
2 % I
200 oy
= — i
T”T o8 45¢ l
miry |
=
]
- s— ||
2 i 1 _ h]
1 ]

Q. 939,

quency amplifier and an extra stage of audio frequency amplification,

The Radiola 1TI used in conmjunction with a two-stage tuned impedance radio fre-

Note that there are

five tubes altogether and that for every tube there is a dry ¢ell.

the hot-wire ammeter in a one-tube {ransmitting
seL?
A1 A

: galvanometer could he used, but it
would he necessary

to use a comparatively low-
resistance shunt in order to control the current
in the galvangmeter circuit, A galvanometer
would probably function if cmmected across a
short length of the lead-in or ground wire, current
sufficient to ‘operate the galvanometer being
pieked up due to the difference of potential ex-
1sting  between the two points of the Jead-in or

- e= groumd 10 which connection was made. This in-
MODULATION SYSTEMS, ;er‘;"::e‘:‘f however, is not reecommended for this
(933)  Mr. Eugene Lorca, Santiagn, Chile, asks: Q. 2. Which form of modulation is hest, grid,
Q. 1. Can a galvanomcter be used in pla.ce of plate, anfemna or absorption?
wo{t
Phones
4+ o
i
22y 454

Q. 930,

The circuit diagram of the Radiola I1I receiving set.
with a detector and one stage of audio frequency amplification,

This is a regenerative circuit
Employing WD-11 vacuum

tubes, two dry cells will be sufficient for lighting the flaments.

2. Very good results have been secured
willy p‘arn:ally all the systems nzined, The actual
svstem 1o he used depends upon the particular

3

1t stoge
Audio Tmm

17000 phns

fout

[

il
2y

A filker sytem consisting of two re-

sistances, two fixed condensers and a choke

coil wifl help materially to eliminate stray
noises in any form of receiving set

Q. 947,

transmitting circuit employed, some sets producing
hetter results with one method than with another.
Plate, or constant current and grid modulation are
generally conceded to be the two Dbest systems.
0. 3. Pleasc give construction data for a
Nennedy type 110 commerclal receiver,
A This information is not available,

BRISTOL POWER AMPLIFIER
(934) Mr. Danzld Yuba City, Calif,,

wants to know:

}. Please publish the circuit of the Bristol
power ampliber unit, as added to a standard re-
ceiving set using oné stage of straight audio fre-
quency ampliﬁcation.

A. 1. This circuit is shown in these columns.
It is seen to employ an auto-transformer having a
ratio of 2:1.

Q. 2. How could the conduetively coulﬂad
transformer used in this power amplifier he made?

A, The primary of a push-pull output trans-
former, or the secondary of a pushpull input
lransformer, should work well in this set. The
primary is left unconnected. Two standard audio
{requency transforrers could he tried also; their
seeondaries are conneeted in series, furnishing a
center tap as required Ly this circuit.

Adams,
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to the Radigla III so as to increase the range
uud volume ?

. A diagram showing a method by which
T T T T T T T T " th:q can be done is shown, It will be noticed that
a separate ““IB’" battery 1s required for the second
stage of R.F. amplification. This eircuit uses five
tubes arranged as two stages of tuned impedance
radio frequency awmplification, detector and two
stages of audio {requency amplification. Five
standard dry cells (one for each tube used) are
shown, all being eonnected in parallel. The “link™
may be tried in various positions for best results.
An aerial series condenser may be required, de-
pending upon the size of the aerial used. Direc-
tions for the coustruction of a suitable tuning unit
will be found in the April, 1923, issue of Rario
News, It appeared in the “I Want to K Yy
departmerit iz answer to question No. 637,

Wi28 4 wrz

lond
Speaker

& onms

Lo v

WAVE-LENGTH RANGE

I T

= e :

+ - ;

_-ml!mir 220 'lillmll 45 1 mHMi} Ea (9493, My, W. W. O'Donovan, Baltimore, Md.,
as

Q. 934. A regenerative circuit with a two-stage audio frequency amplifier. The second stage 0. 1. Will the eircuit described on page 1256
is a power amphﬁer and employs an auto traosicrmer. A high “B” Dbattery voltage is essential. in the March, 1924, issue of Rapio Nows, work
satisfactorily on all waves (approximaiely 175
20,000 neters). if the proper coils are used in {he

HOT-WIRE AMMETER t would Be uwiore noticeable the nearer luned vadio (requency [;md coupling uni

(933 Mr. Arthur Bruwnley, Tohatchi, N. AL, ¢ aevial is o the lighming rods. A. 1. The Weagant eircuit should function on
asks: . . all waves if all circails are properly balanced with

). 1. Is it advisable to short circuit the hot- = = : the correct inductances.
swire ammeter i a transmitting set. when not re- Q. 2. What dry battery tubes will work hest
quired for readings? . ?A]?IOLA 111 DLI}GRAM in this cireuit?

AL . The ammeicr coustitutes a resistance in (939)  Mr. George Bonhag, Fast Qrange, N. T, Ao 2. Any dry hattery tube should give good
the circuit and should he short cncmted when »not writes: . X vesults in this eircuit. We helieve hest results
being used. Q. 1. What is the wiring diagram ol the will be had by the use of a TUV-200 detector tube.

Radiola 1Ll receiving sot? White this tube eonswmes four times us much cur-

ULTRADYNE BLUEPRINTS
(936) Br. G. TJaguette, Dhiladelphia, TPa., re-
quests:
1. Where ran blueprints and  construction
Jata he obtained fur u set capablc of reeeiving a
ance of 3,000 miles on a loud speaker, undler Loap
ticully all conditions?
A 1. Such a circuit is net obtainable at the
presenr time. A close approach to such a set would

be the Ultradyne. (See Fch., 1924, issue of Rabio 1

{oop

News.)  Complete hiucprints and constructional
data may Dbe abtained from the Consrad Co., 233
Fulton St., New York Ciry.

NON-TECHNICAL RADIO BOOK
(937) Mr, D. W. Mead, Kalamazoo, Micl.,
writes:

1. Where can one get iniormation about
how to read diagrams, how the various radic in-
siruments are used. why they function. what the
advantages and disadvantages of the various in-
struments are, etc.’ —_—

A, 1. “Radiec For AW hy 11. Gernshack.
which inav bhe obtained from the Experimenter
Publishing Co., 233 Fulton St, New York City,
gives all the information abont radio that it is
possible to convey in non-technical terms, and will
probably be just (he source of information yon
uced.

locp

THE EFFECT OF LIGHTNING RODS

(938) Mvr. Joseph A, Hudek, Pocahontas, Tow: 0005
wants to knew: -
. 1. My acrial peints north and south, par-
alleling o ligh voltage line on the west sidc. he Yﬁﬂl
separation is about 400 feet. \Would that prevent
reception from the west?
A, 1, It might reduce reception fromn the west
when arranged as you mention. Tt is doubtful,
however., 3f a high-tension wive at that distance 5
would greatly affect reception. Q. 952,
. 2. How could receptivn irom the west be
imyproved ! .
A. 2. Try ruming a wire i an easterly di-
reclion for a length equal to that of your north-
and-gouth aerial. The lead-in is taken off at the

0008

Ground optional Ground optioral

Showing a number of different methods of employing a loop aerial with a Neutrodyne
1eceiver. The use of a ground connection will reduce the directional effect of the loop aerial
considerably,

A. 1. \We arg showing the wiring diagram of  rent as most tubes, it usually gives better results

ivest end, ll;e LI\{acllola Illl u; rh(elce LOIU”]rU\“ The bar fmdrked as a detector.
ightni 0 n ¢ e interfere “link” may be placed on posts three, or four, or T ———
ngl mcep}))nonhw}:e:mu lwd; ?;pré lll]?:il;m- loop or  left unconnected to either. The link is only used TICKLER COIL
altic aerial? when extra sharp tuning is necessary. This cn‘- (941) Mr, H. J. Mitehcll, Eigin, Illinois, wanrts
.73 The lightning protection systemn of a  cuit is seen to be thatr of the standard single ¢ir- g know:
house, if [noperlv installed. might somewhat re- cuit regencrative receiver with a few refinciments, Q. 1. My tickler coil does not make much dJif-
duce the range of radio sers usiug indoor aerials. Q. 2. How may dry Dattery Lubes be added ference in the action of my set. \What eould be

dene to cause it o funetion?
A, 1. A fixed dcondemer of about .O(}OS, con[j
x nected to Dboth sides of the tickler coil shoul
7"4 AMPLIFIER caus¢ vour set to oseillate. A phone condenser of
about 001 mfd. capacity will also improve the re-
ception, Try reversing the lead to the tickler.

Z-A C(URRENT SUPPLY UMIT

Blue Yracer

SELENIUM CELLS
%, At Brack (942) Mr. A, S, Morrison, Butler, Pa., writes:
Q. 1. Can you give me the name of a manua-
facturer of selenium eells?
A. 1. These cells are imanufactured by
Selenium Laboratories, Goodground, L. T,
Al biack 9) Where may information "be had on the
®/20 V. design and construction of vacuum pumps as used

for the development of experimental vacuum
tubes?
A,

—

L L e
| b

o~ oK ] Red Tracer

2. An exceptionally good two-part article
will be found in Seience and Invenlion magazine,
The first part appeared in the April, 1923, issue
and the second part appeared in the fo]luwmg ole.
Earlier numbers of that magazine (October 1921,
and November, 1922, issues) also contain arnc]es
©on vacuum pump construction.

2. 3. Where do the color marked cords of the

B

The circuit diagram of ihe Western Electric No. 2-A current supply unit. Two 2-element Atwater I\(Lg.t 1111;;:]7&(15‘(? éfce}\;er@c?rgzéct

vacuom tubes are employed for rectifying the alfernating current from the lighting mains. on L on q )

A
—
Py —

|
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AGNAYO

Radio Reproducer
M1~°35%¢

The highest quality of radio reproduction
ever achieved with an instrument which
requires no battery for its operation.

N developing this reproducer, Magnavox
engineers drew upon unequalled experience
and resources, and no higher tribute can
be paid the M1 than to point out that its instant
success has paralleled that of the famous Mag-
navox electro-dynamic Reproducers R2 and R3.

M1 reproduces with perfectfidel]-
ity the entire register of broad-
cast music and speech—without
requiring a battery for its oper-
ation.

QOwners of M1 have been grati-
fied to note also that this quality
of reproduction is 1aintained
without the slightest deteriora-
tion after long and constant use.

Definite features responsible for
this efficiency are:—

1—The diaphragm being cot-
rectly designed cannot become

stretched and useless, as flat
metal diaphragms will.

2—There are no moving levers
or joints to become worn and
cause distortion.

3—Extremesensitivityis assured
by the use of an unusually high
resistance winding.

4—The semi-dynamic reproduc-
ing unit is an exclusive feature.

5—The horn is indestructible,
not affected by climatic changes,
and (“ses not add or subtract
any componsant of conend.

Magnavox Radio Remwaucer M1 is designed for opera-
rion wirh ~r-vacuum tube radio set and is particularly
desirable for use with dry cell sets.

Magnavox Radio Reproducers, Combination Sets and
Power Amplifiers can be had of good dealers every-
where. Hiustrated catalog on request.

THE MAGNAVOX CO.
New York Office: 350 WEST 31st STREET

\Canadian Distributors: PerkinsElectric Limited, Toronto, Montreal, Winnipeg J
134

OAKLAND, CALIF.

The whole vivid
exciting game ~
played by Radio
in your own hoine

Why wait for the sporting
page to serve it warmed
over when Magnavox re-
creaees every play as veal as
it can be told?
Whatever type of receiving
equipment vou may have
—-or however you make use
of it—to get full satisfac-
tion have it Magnavox
equipped.
s

There is a

MAGNAVOX for
every receiving set.

i

-
Tt
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1774
“Wouldn't Trade My

|
THOROPHONE

TRADE MARK REG,U.5PAT, OFFICE

For a Rolls-Royce”

Says Harry H. Hrckman

OMPARISON
Listen to the Thoro-
phone and learn how per-
fect a loud speaker can be.
Every tone, every note 18

tells.

given its true value. You
would think speaker or
musician were right before
you.

Make the Thorophone
your permanent loud
speaker investment—you’ll
never want to change it
The Thorophone makes
any set sound better.

Made by America’s old-
est manufacturers of loud
speaking devices. A power
horn, taking only one am-
pere from a 6-volt storage
battery. It actually am-
plifies weak signals, yet
handles the greatest possi-
ble volume with the same
natural  quality — quality
that satisfies,

IWrite for Booklet

4801 S, MORGAN STREET Cuicaco, TLL.

g

The Radio Quack

(Coutinued from page 1739)

W S A T T BT I T PR PR PO

How the oscillations are generated 13
another matter and one that is not under-
standable, so far as the engineer is con-
cerned. It looks very much like a big elec-
tric buzzer. The power which actuared the
machine was a used dry batiery.

It is reported that the vibratory rate of
streptoxemia was 60, of cancer 50, and of
therculosis 42, It is these figures at which
the oscilloclast is set for the treatment of
the diseases,

The most interesting development by this
school of medicine is, however, their dis-
covery of the psora, or wmversal twint which
is at the root of all mankind's diseases.
This 1s susceptible to treatment by a spe-
cial kind of apparatus. say the doctors.
Further, it 15 susceptible to trcatment
whether the pationt 15 in the doctor’s office
or a thousand milcs away.

Tle implication is that there is some sorl
af transmitting method by which the allcged
healing waves may be released into space
in much the same manner as radio waves,
T fact, an article which was published on
the subject shertly after the close of the

Chicago convention and which was on the |

arder of an exposition of the method stated
that it would be entirely possible to broad-
cast the healing wave and that all within
the range of it and equipped with the neces-
sary receiving apparatus might take ad-
vantage of s curative qualities.  The
hroadcast program of the healing station
might read somcthing like this: 10 a. m,
cancer; 11 a. m. tuherculosis; woon.
chicken-pox, etc. Tt would then only he
necessary for the Jocal physician to bring
arownd the receiving apparatus, attach it to
the patient in the proper method and tune
in the transmitting station. No 1ote was
given. in the article. as to what might hap-
pen i1 the cvent of strong local interference
or what the heterodyning of pneumonia and
measles curative waves might result in.
When asked about these slight matters it
was said that as vet this branch of the
scicnce is in a more or less theoretical
state.

The point of this whole affair is that
there is proft in the manufacture of the
various machines which are wused in the
cmes, Of course, these physicians have a
high code of ethics and work only for the
goad of the human race. However, a doc-
tor too must live, and so the machines are
manufactured and sold at a profit.  And
there are lots of them heing shipped every
day.

One radio doctor. doing a land office
hbusiness, said recently there was no ques-
tion but wihnt waves of sh.-t wave-length
have healing properties hravght about by
en onizing clicet wpon the civculation <f
the ®ie ] and in the next hreath thi= author-
ity veferred g tsome Ticlians w ) aoew,
when wearing ¢y heaceets, .00 cured
of rheumatism.”  The explana.don of th
apparent mivacle was that the copper brace-
let acted as an aerial and “accepted elec-
trons from the air and transmtied them to
the Indian's bodv. having an ionizing effect
upon the circulation, thus bringing ahout a
relief from the pain” But the philanthropic
act of acceptance of electrons on the part
of the bracelet was hardly less remarlkable
than the story of the stimulation of growth
among garden truck varieties hy erecting
an aerial over them.

That the therapeutic value of radio for
the treatment of disease lies more in the
auto-suggestive curricula than in the real
oscillatorvy effect of any electronic impulse
induced by the new apparatus now being
sold at an amazing profit and used by guack
doctors, is the prevailing opinion among
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and now-
.STEVPNS

inkite

WRENCHES
oY

youl

The sharg

milling

on the Thousands of radio fans wlin
inside are enthuslastic users of Spintite
holds the Hex Nut \\'%enc)fles have Rhesn
aubin a walling eagerly for the ound
can’t-sh _Nu! type. The wrench Lhat works
A a into (he  “tizht”  corners  wheis
grip. 1dlers won’t reach, enabling you

in inake quicker and beiter hovk-
ups.

With these handy Jlttle tools,
all yewr copuections will now Lg

as tight as if soldered.
$1.00

et of 2 Spintites
for yound nuts. .
?et. of Spintites for Hex Nuls,

3 mast pepular sizes. .. $1.00

Stevens  Panel  Culters  for
making etean-cut holes. Nixes
I Tie; 17, 8Be; 1187,
$1.00.

Slevens Speedalosp Pliers for
Guickly bending perfect laup
22333110 - SN $1.50
At your Dealers. or if le
cah’t cupply yew, send his

name and order direct from us.

Write for Radig
Tools  Bookiet.

N STEVENS & ¢O.

Toclsiniths since
1899

375 B'way, N. Y,

Complete Stock of

Broadcast Receivers

Ready for shipment, KLAUS carries a
complete stoek of the latest and best
broadcast reczivers, All apparatus dis-
tributed by KLAUS is manufaclured
by the best manufacturcrs and bears
the KLAUS GUARANTEE, Get our
prices on amateur receiving and trans-
mitting equipment.

KLAUS RADIO BULLETIN
for Dealers—Do You Get It 7

Expert advice regarding radio problems,
latest inlormation about equipment,

and hints on radio merchandising which
helps dealers make more mon=y, is in every
issue of the KLAUS RABO BULLE.

g TIN. Ji vou are not on our mailing list
Y- Cealers receiving the bulietin, send us

¥our e and also receive our trade dis-
count hsie.

Kraus Rapio & Erectric Co

Autherized Distributors TN
EUREKA, L. §

s, One Charger
== for All Batteries

Charges 2-volt peanut tube
batreries, 6-volt A Batteries,

6- and 12-volt automobile bat-
tertes, and 1 to 4 B Batteries.
1t’s the
Valley Type ABC
Battery Charger

VYALLEY ELECTRIC CO., 5% Louis, Mo.
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CURRENT REGULATOR
(Patent No. 1,483,629, Issued to Samue!l Rutten-
herg and Meyer F. Leibowilz, of New York,
N. Y., Feb. 12, 1924
_Ihe object of this invention resides in the pro-
vision of a device by whiel the proper quantity
of current is passed through the vacuum tube at all
times, without the necessity of providing the usual
wire-wound rheostat, which, while acting satisfae-
terily in many ways, is Liable through nusadjust-
ment, to pass too much current and cause the
tungsten filament to be burued out.

il RS

A highly hmpertant feature in the production of
such a device is to so preparc the filament as to
prevent oxidization and to accomplish this result,
tlic iron filanent prior to being introduced iuts the
capsule, is preferably dipped in a mixture of al-
cahol and phosphorus. Any other suitable methail
or material may he employed which will produce
the desired results. After introduction lnto the
capsule the device is connected so that am initial
current is passed through the filament and its
temperature raised to approximately 500 degrees

This action causes the phosphorus to unite
with the oxygen in the tube, thus preventing the
filament from oxidization when in use.

RADIO RECEIVING APPARATUS
(Patent No, 1,484,189, Tssued to John A. Proctor,
of Lexington, Massachusetts, Feb, 19, 1924.)
This invention relates to receiving svstems for
wircless signals and particularly to such systems
in which a closed or coil aerial is associated with
an open aerial or antenna, in the manner disclosed
in Fig, 3 of United States Patent No. 876,996 to
G. W. Pickard. In such systews, there is a com-
bination of loop action and open antenna action,
and the combined cflects of the currents in the loop
and in the open antenna, in proper phase relation,
are brought to Lear on a receiving instrument.
Sueh systems have great value in their capacity to
eliminate hoth the ‘effect of static and other at-
mospheric disturbances and the effect of interfer-
ence from other stations than the one fromn which

it 1s desired tn receive signals.

o

The object of this invention is to modify or im-
prove upon such systems in a manner to iniprove
the directional effects thercof, and therehy to im-
prove the aciion in eliminating interferenee and
static.

In systems eomprising. a combination of open
and closed aerials, it is very difficult to arrange
the aerials clectrically symmetrically relative to
cach other or one part of the loop aerial electrically
symmetrically relative to another part to avoid un-
desirable currents, such as “‘antenna effect’” in the
loop, due to this unbalanced or unsymmetrical re-
lation. This unbalancing is especially noticeahle
where the closed aerial constitutes a part of the

open aerial and where the part qt' the open
aerial to ground or counterpoise is counected
to the loop electrically unsyinmetrically. The un-

desirable currents above referred to, which are out
of phase with the loop ¢nrrents, tend to blur or
distort the directional effects, so that sharply di-
rectional indicatiens or signals arc not received.
The present invention relates to means for over-
coming or neutralizing such undesirable currents
in the system which results from an electrically
non-symmetrical or unbalanced relation of an aerial
or aerials.

RADIO RECEIVING SYSTEM
(Patent No. 1,481,945, Issued to Julius Weinber-
ger, of New York, N. Y., Jan, 29, 1924) )

This invention relates to radio eommunication
cnd aims to provide means for eliminating inter
ferenee.

Since all electromaguetic waves reaching a re-
ceiving antenna produce an effeet to a greater or
less extent, it is necessary to adopt means for
elininating or reducing the effccts of all waves but
the ones proceeding from the desired scnding sta-
tion. Various means have been proposed for this
purpose, the most common probahly invelving the
tuning of the antennz and rcceiving circuits to the
wave-length to be received. This is niore or less
successful when the desired wave and the interfer-
ing waves are of the same order of strength and
of widely different frequencies, but it is of little
use when the interfering waves are much stronger
than the desired waves and of nearly the same fre-
quency., Interference of this nature is encountered
when the receiving station is near to an interfering
trasinitting station as compared to its distance from
the transmitting station beiug received.

The aim of this invention is to overcome rela-

tively strong interference of this kind, though it
may he used for the prevention of inferference
regardless of the strength of the interfering cur-
rent,

SIGNALING SYSTEM
(Tatent No. 1,484,405, Issued to Arthur A,

Oswald, of East Orange, New Jersey, Feb. 19,

19243

The present invention relates to signaling sys-
tems and is particularly adapted for use as a cali-
signal in a radio or other signaling system. The
invention relates hroadly to circuit arrangeinents
for electrically controlling a distant responsive de-
vice and for preventing the device from heing actu-
ated or controlled by false signals or electrical
disturbances whether the device is in 2 radie
system or in some other electrical system.

An ohject of the invention is to provide 2 call-
signal which will respond only to signaling currents
intended for its actuation and which will posn_tlvcl'y
cease to respond when the application of the signal-
ing current ceases, defect in the usual radio
call-signal is that the signaling means is liable to
respond to falsc signals such as atmospheric dis-
turbances, or having heen actuated by a signal
current, it is liable to continue to respond after
the si; ialing current ceases if disturbing current
is prescnt.  This invention removes this difficulty
by making the signal respond only to persistent
current of given characteristics and by prowiding

{ ————atuyd
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means requiring the application of current of prae-
tieallv the same strengtl to inaintain the signal
actuated as is necessary to initiale its response,

AMPLIFYING SYSTEM

(Patent No. 1,434,967. TIssued to John C. Schell-
ing, of East Oranye, New Jersey, Feb, 26, 1924.)
This invention relates to clectric wave amplify-

ing systems, and more particularly to systems of
amplifying or generating waves in which the mag-
nitude of the amplified or generated waves is de-
terinined hy variations in the internal impedance,
or resistance of the anplifying device.

One of the requireinents for a high effciency
vacuum tube amplifier is that the greater portion of
the space current should flow in a time 2¢ such that

d

2qt

e .
cos _T does not differ greatly from umity, whers

T represents the period of the wave to he pro-
duced in the output circuit, or in other words, this
space current should flow in a time which is very
sinall as compared to the time of one cycle of the
output wave,

According to the present invention, a system is
provided in which the space current will Bow in
accordance with the above deseribed relation, this
result being aecemplished by combining with the
fu:zdanlental wave, a first harmouic wave, in such
phase relation that the maximum positive potential
of the given wave coincides in phase with a maxi-
mum positive potential of the Airst Larmonic wave.
The amplitude of the first harmonic wave is prefer-
ably less than that of the fundamental wave, and
may be chosen to have approximately one-quarter
the amplitude of the fundamental wave. The re-
sultant wave of potential produced hy tbis combina-
tion has a much sharper peak than a single sine
wave of fundamental frequency having an equiva-
lent effective value, It has been found that by
agplymg this resultant wave to the contro! circuit
of a thermionic amplifier, waves in amplified form
are produeed in the output circuit of tﬁe amplifier

X
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much more effieiently than if a sine wave of the
frequency to be amplified and of equivalent effec-
tive value to that of the résultant wave previously
mentioned, were alone applied to the control c¢ire
cuit,

MEANS FOR FLATTENING THE CURRENT
WAVES OF PULSATING DIRECT CURRENT
(Patent No. 1,485,076, Issued to Coenraad A. A.

Haighton, of The Hague, Netherlands, Feh. 26,

1924,

The i)nventiom relates to means for flattening the
current wavces of pulsating direct current and mnore
particularly of direct current as is produced by
rectihers, the object of the present invention Dbeing
to obtain a direct ctrrent which is adapted for use
in such cases, in which a more eonstant direct cur-
rent is required for guaranteeing a satisfactory
working, e.g. for telephone purposes.

According to the invention a so-called loose eon-
tact is placed in the eircuit, the resistance of said
contact being controlled by an electromagnet, which
is energized with the frequency of the pulsations of
the current, the excitation of the magnet taking
place in such a way that the resistances of

{Continued on page 1800)
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crystals in contact with each other.
One is attached to the shaft of the
control knob and the other is hxed
inside the glass tube, which protects

Tioth erystals frowm injury. It may
he mounted on the [ront of the panel
or inside- of the set. This detector
is manufactnred by the Scott Com-
simation Crystal Detector Co., 342
ton Avenue, New York City.
WARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 424.

RIBBEON ANTENNA
A very efhicient and easily installed
receiving antenna that consists of V-
inch copper ribbon equipped with
snap hooks at each end is shown in
the illustvation. This antenna s
[urnished in various lengths rang-

ing from 30 to 200 feet. It is manu-
idL.lLl]'Ed by the Acron Radio Mfg.

Co., 1806 S. Racine Avenue, Chi-
cago, Il
Arrived m .excellen& Eac!\mg.
AWARDE THE RADIO

NEWS L\'BORATORIES CER-
TITICATE OF MERIT NO. 425.

TRU FIX DIAL

Many well designed radio sets
have Deen spoiled in appearance by
the use of inaccurale dials, II the
shaft is not accurate, the dial will
not run true ¢n the panel.  This
fault may be eliminated by using the
dial shown in the illustration. Al
though the shaft imay not be true,
this dial will always run trne. The
dial is ol metal and is flexibly al-

tached to the large knob so that the
dial wiil rub on the panel altbough
the knob may bhe slightly ont of
aligninent. It js manufactured by
the Tru Fix Radio Products Co., 42
Maveriek Square, E. Boston. Mass.
Arrived in excellent packing.
AWARDED THE RADIO
'J: W S LABORATORIES CER-
TITICATE OF MERIT NO. 426.

KEYSTONE LIGHTNING
ARRESTER

The Keystone radio lighming ar-
rester is an improved type for in-
door or outdoor use. It is furnisherd
with a bracket for mounting and
the arrester unit is well scaled in g
hakelite container. It is designed
especially for the protection of re-

celving  sels against lightning or
other high mltage discharges. Manu-
factured. by the Electric Serviee

Snpplies Co., 17th & Cambria Sts
[hilaitelphia, Pa.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
CIFICATE OF MERIT NO. 428,

MEXICAN STEEL GALENA

H. D. Hatfield & Sen. 2735 WV,
38th  Avenue, Deuver, Colo., sub.
mirted samples of their gennine

Mexican steel galena debector crys-
tuls. These crystals were found very
sengitive and are manated in a metal
hase equipped wilh a flange on top
that prevents Lhe cryvslal from slid.
ing down too deeply into the de-
tector eup.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATQRIRS (LR-
TIFICATE OF MERIT NQ. 429,

VERNIER RHEOSTAT
This rheostat is manufactured by

the X Lahoratovies, 25 Y, 4iih

Street, New York City. Tt has a
double coil resistance clement of six
alins  resistance  and s equipped
with a vernier adjnstment obtained
by means of a sliding contact on a
single resistance wire imside. The
form is of bakelite that will not
soften should the rheostat be over-
loaded and heated. The knob is
juches iu diameter.

Arrived in excellent packing,

AWARDED THE RADIO
NEWS LARORATORIES CER-
TIVICATE OT MERIT NO. 430.

KLOSNER RHEQSTATS

The Klosner 6- and 30-chm rlheo-
stals are of very accurate mechanical
construction and of pleasing appear-
ance. They are 2% inehes in dia-
weter and may he furniched with

cither knoh or knob and dial.  They
are very smooth running and have
o uniform contact.  Manufactured
by tbe Klogner Improved Apparatus
C'o,. 2024 Roston Road, New Yuourk
City,

Arrived m excellent packing.

AWARDED THE RADIO
N EWS LABORATORIES CER-
TIFICATE OF MERIT NO. 431

RELIANCE VARIABLE
CONDENSER
The 22-plate venmer type variahle
condenser shown in tbe illustration
is manufactured by the Reliance Die
& Stamping Co., 501-11 La Salle
Strecr, Chicago, I This condenser

is a very eflielent instrument. The
dieleetrie losses at 1,000 cycles are
cquivalent tu a series 13515Lauce of
20 ohms, The maximum capacity is
000409 mid. and the minimum
capacity is .0000114 mfd.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MFRIT NO. 432,

NON-INDUCTIVE POTENTIO-
METER

A non- mductlve potentiometer is
viten reyuired in radio frequency
cirenits. The Ceniral Radio Labo-
ralories, 303 16th Street, Milwaukee,
Wis.,, manufacture thcse instruments
in resistances of 400 and 2,000 ohms.
The type 110 instrument has a re-
sistance of 400 ohins and the type
111 has a resistance of 2,000 ohms,
The resistance element is enclosed
and well proteeted. Contact is made
by neans of a flat plate that presses
against the resistance. The control
is very uniform and the instrument
is quiet in cperation,

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABOR. \TORI]_S CER-
TIFICATES QF MPERIT NOS. 433
and 434,
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PROTECTO TUBE

Many vacuum tubes lrave heen ae
cidentally burned gut by coming in
contace with the "B’ hattery circuir.
The device shown in the illustra-
tion is desigied to protect ali makes
uf receiving tubes from heing burned
vut by the B battery. It consiscs

,\p.u'ently of a resistance of ahour
300 ohms, connected " in the nega-
tive lead of the “B™ battery and
linnts the current flow. This re-
sistance has very little effect on_the
eificiency of the set, It is especially
recommended while trying differcnt
circuits, as the tubes will then le
safe.  Manufactured by J. E_ Mo
Laughlin, 7068 Xo. Ashland Blvd.,
Chicago, Il

Artived i good packing.

AWARDED THE RADIO
N EWS LABORATORIES CER-
3

TIFICATE OF MERIT NO. 435

FOUR CIRCUIT TUNER

The tuning unit shown in the il-
lustration is designed for the wcll-
lknown Cockaday four-eircuit receiv-
er. This unit is cowmplete, being fur-
nished wirh mounting hrackets and
binding pests for each winding, and
it also has the single twurn of bus
bar wire around the grid circuif
coil.  The workmanship on this coil
is very good. Green silk insulated
wire is used throughout, making the

instrument of very neat appearance,
1t is manufactured by the General
Radio Winding Company.

New York City.

214 P
ron Rireet,

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TITICATE OF MERIT NO. 408,

A-1 CRYSTAL DETECTOR

This crystal detector is of the
standard mounted eonstruction and
is very sensitive. It has a rough
surface and the eat-whisker adjust-
ment is not easily jarred out. Each
crystal is furnished with a smali fine
wire cat-whisker. Manufactured by
Harry Grant, Jr., 904 Oak Grove
Avenue, Burlingame., Calii.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFTCATE OF MERIT NO, 427.

N the very near future a new element
may be expected in the radio trade, the

element of the broadcasting advertising

by powerful stations, operaling bhoth
through the air and over lines of the
telephione or electric light companies. The
possibility of this is brought to light through
the announced intention of the American
Telephone and Telegraph Co. to [license
other broadcast stations to operate for hire,
grerogative heretofore reserved only for

. stations.

At the time of this writing no such sta-
tion has been licensed, and the telephone
company may hold off on the Licensing of
such stations for some time, no definite date
for their operation having been set.

Studying the effect this would have on
the radio trade, some are disposed to be-
come zlarmed, but the White Radio Bill.
now in Congress will easily take care of

* Associate Editor, The Radio Dealer.

Radio Trade Noftes
By L. N. ALLEN*

this, as no station broadcasting advertising
will be permitted to dominate the air, under
the terms of this bill, and this may vesult in
the cnd, in there heing considerably more
broadcasting than there is at present with
a consequent greater variety of programs
for the listener to pick from.
WIRED WIRELESS

The steadv developments in the matter of
wired wireless is also attracting consider-
able trade notice, but after the true facts oi
the case are fully undcrstood this also points
to better trade conditions

Electric light and power companies have
found that the furnishing of home cnter-
tainments through racio increases the power
used, and consequently increases their profts.
The broadcasting of programs over light
mains will bring little revenue from the
current used, if any, through the operation
of these sets, but will bring considerable
revenue from the other current used, in-
cident to the enjovment of the programs.

The possibilities of advertising programis
over light lines may, in time, make it possi-
ble for the power companies to support elab-
orate programs. broadeasting on two or
three different wave-lengths furnishing news,
music, entertainment on one or two waves.
and advertising on a third and fourth, This
would have no objectionable features, and
would place the advertising where the
listener could find it, if interested.

The rental of sets for wired wireless
reception is rather doubtful at the present
time; if any charge is made it will ‘be for
a special tvpe of tunmer which will convert
the fonger waves sent over the wires into
somcthmd that can be received and ampli-
fied by the ordinary short wave radio set
as used for air reception. Likely programs
at frst would be broadcast during the
daylight hours when the air stations are
not plentiful.

The operation of this tvpz of broadcast-

(Continued on page 1824)
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ADIO manufacturers are invited tc send to RADIO NEWS LABORATORIES,

samples of their products for test. .¢

does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

pendent organization, with the improvement of radio apparatus as its aim.
ted prove to be built according

gestions for improving them. No

If, after being tested, the instruments submit-
to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below wiil appear in this department of RADIO NEWS.

If the apparatus does not pass the Laboratories
tests, they are returned to the manufacturers with sug

“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 iree to all manufac-

turers whether they are advertisers or not, it is necessary that all goods to be tested must be forwarded prepaid, otherwise they

cannot be accepted by the Laboratories.

Park Place, 1\[ew York ij

i

Address all communications and all parcels to RADIO NEWS LABRORATORIES, 53

%pmmms ﬁwame@ Qemfi@ates of Merist

BRANSTGN THREE-CCIL
MOUNTING

The Branston type .73 three-coil
mounting is designed Jor use with
standard honcygmm. or  due-lateral
coils. It s the front of panel tyvpe
with control knuolis attached direct]
to the two o receptacies o that
direct w.omru) af the coupling is ol-
tained, Yhe mechanical eonstruction
I1s very simple ancd g
factured by Charles A. Drans
Tnc,, Buffalo. N. Y.

-

cived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORILES CER-
111‘1C;\T]: OF MERIT NO. 412,

BRANSTON THREE-COIL
GEAR MOUNTING
\When it is desivred to mount the
honeycomb or «uo-lateral coils be-
hind  the panel, the Branston type
R-62 coil mounling may be uvsed.
‘This mweunting is similar to the type
R-73 mounting described above. ex-
cept that it is designed for hack of
panel usunting and the receptucles
- are geared te the control knobs, 1In
this way the coupling 15 controlled
fromn the front of thc panel. Manu-
factured by Charles A, DBranston,
Ine., Bulfalo. N. Y.

Arrived in excellent pa r:kiu-r

AWARDED THE RADIO

N’E\VS LABORATORIES C R-
p

TIFICATE OF MERIT NO. 413

BRANSTON D.L. INDUCTANCE
COIL

Charles A. Dranston, Toc., manu-
factures a complete line of DL in-
ductanee coils.  The 250-turn coil
is shown in the illusiration. This
coil is of standard construction and
Ats the Branston coil mountings. also
described in these colunins,

Arrived in excellent packivg.

AWARDED THE RADIO
NEWS LABORATORIES CLRR-
TIFICATE OF MERLT INO. 414

BRANSTON SINCLE COIL
MOUNTINGS

Quite  citen it s desirable to

moeunt single coils on a panel or to

coils it induc-
=lation other o the
panel, i astly  accum-
p]hll:d by using the types R-77 and
R-68 single coil mountin Type
R-77 i< fixed, and the other iz hin
so that coupling hetween the
may  be varie These mounta
are also muwnuiactured by Charles A,
Branston. Tue.

Arrived in exeeilent ]vukmg

AWARDED THE RADI
NEWS :_\JiOR\IORII S CEd
TIFTCATES OF MERIT NOS. 4!
and 416,

unt fwo or

BRANSTON LIGTHNING
RRESTER

tyne R 51 radio lightning ar-

shown in the ilustratsion is

an approved vacuum zap tipe lc-
sigued for the protection of receiv-
ing sets apainst lighwing dischars
or other lhigh voltaue s. It is
cnclosed in a moulded hakelire form
of neat appearance. Manufactured
by Charles A. Branston. Inc.
Arrived in excellent packing,
AWARDED THE RADIO
NEWS LABORATORIES CLER-
TIFICATE OF MERIT NO. 417,

MIDLAND VARIQCOUPLER®
The Midland Electric Manufactue-
ing Co., Tndiarapalis, Ind., sub-

re

mitted samples of three types of its
variocouplers.  The instruments dif-
fer slightly in design; only one is
shown in the ill ation. = Owe
equipped with 2 honevcowb coil see-
ondary winding. The other two are
similar to each other except for the
mounting brackets. The primaries
are provided with 10 taps, and have
a 180-degree coupling. The iilafh
are 3/16 inch in diameter. The in-
struments arc compact and of pleas-
ing appearance,
Arrived in excellent packing.

AW \RDED THE RADIG
W S LABORATORIES (LER-
TIFICATE OF MERIT XO. 4138,

MIDLAND DETECTOR
CRYSTALS
very sensilive
n _as the "sofl

These a
tals ki
¢ type. They are sccu :
mounied i a deep melal cup with a
low melting  allay lhe deep cup
protects the evy
alse allows for
from the  stunda derector
tacle.  The crystals were
well packed in paper hoxes.
{actored Dby the  Midland
\Ifg Co.. Trdin vilpuh\ Ind.
ARDED THE RADIO
N E\ S LABORATORIES CER-
TIFICATE OF MERIT NO. 19

Eleceric

FOUR CIRCUIT TUNER

This tuning unit is designed fur
use i the well known Cockuday

four-circuit receiver.  The uuit is
well constructed and of very neat ap-
pearance.  The windings are pro-
vided with terminals for making the
coynections and so arranged thac the
© he couvenienty nmounted
panel. This cotl is manu-
factured by the DPrecisien Coil Co..
Inc., 209 Center Streer, New York
City
Arrived in excellent packing.
AWARDED TEHE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 420

TUNE SHARP FORM WOUND

VARIOCOUPLER
The Tnne Sharp Radio Equipment
Co.. 6222 So. Vermont Avenue. Los

.\|wel\- Calif., has designed tuning
units that are very,_ eflicient electri-
cally beeause a winimum of insulat
ing  material is used in their con:
struction, The windings are treated
with a lacquer that makes them self-

supporting.  The tvpe A-100 vario-
coupler shown in_the llustration is
of the standard size. The moulded

form is designed for pancl and base
mounines  and s eguipped  with
rugzed binding posts.
Arrived in s\cdiem paeking.
AWARDLED LIIE RAD
NEWS LABORATORIES (
TIFICATE OF MERTT NO. 421,

BANK FORM WOUND
VARIOCOUPLER
The bank form wound variocoupler
shown in the iMustration is also

manufactured ULy the Tune Sharp
Rnl'o Equipnient Co., Los Augeles,
al The windings “of this instru
menl are of unusual interest. The
primary is bank wound and treated
with a lacquer that makes it self-
supporting and 1ned1a11xcallv strong.
The sccondary is also form wound
and  scli-supperting,  The moulded
form that supports the windings is
designed for both panel aud Lase
mounting,  This instrument is ideal
for use where & minimum of losses
are desirud with consequent jncrease
in selectivite.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATCRIES CER-
TIFICATE OF MERIT NO. 422
FORM WQUND VARICMETER
This variometer is of the
wenceral  construction as the

SaIMe
Tune

Sharp Company's form wound vario-
couplers.  The windings are self-
qnpponmg Tuning wﬂh this instru-
ment is also exc:pnonal]v sharp due
to the snall_amount of fosses i+ Me
windings.  When used in co
tion with the variocoupler (lc:u.uul
aibuve, the entire Dbroadcast wave-
length is covered.

Arrived in excellent packiong.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 423.

SCOTT COMBINATION
CRYSTAL DETECTOR
A sensitive adjustment is ohtained
with this crystal dere:mr with very
little trouble. It is of the cowmnbina-
tion ftvpe employing two different
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Correspondence From Readers

RADIO CORRESPONDENCE
SCHOOLS
Edilor, Ranio News:

In reading the current number of your
magazine I note an article by a man formerly
conunected with the Radio Inspection Service
in which the correspondence schools for oper-
at* “are thrown into disrepute. I should like
a rd on the subject in order to correct a
mistaken attitude that may work badly for
some reputable schools of this sort.

At present 1 am a radio operator an the
S. S. Cuba, plying between Tampa, Fla., and
Havana, Cuba. As a matter of fact I have
heen going to sea as a radio op. for some
time. My foundational knowledge of radio
was gained through a correspondence coursc
and when I went to the office of the local
Supervisor at New Orleans I knew that there
was such a thing as the International Morse
Code and that most of the radio operators
were expected to at least have a passing
acquaintance with it. As a matter of fact,
I knew that there werc examinations on the
reception of code included with the technical
examination.

The apparatus aboard the Ciba is con-
trolled by the Radio Corporation of America
and I might say that T knew the difference
between the transmitting and receiving set
when T stepped into the shack.

As to the correspendence schools I might
say that there are black shecp among them
even as there are among banks, lawyers,
doctors and stocks. There are also reputahle
ones that are doing a good scrvice for those
whose means do not permit them to take a
regular day school course in the art. In the
field I have met several ops. who gained their
knowledge from the despised correspondence
schools and I have never met anyone who
had a bad word to say against them. The
man who would expect to get a full radio
course for $5 is the kind of a man who
would buy wild-cat oil stock. Neither of
them would investigate the oiliness of the
salesman or the ad.

There are those in every line who will
be taken in, and it is those who have been
imposed upon that the former Supervisor
was spealding about. But because some fall
for a confidence scheme of this sort is no rea-
son for condemning the whole list of cor-
respondence schools, some of which have
heen doing a good work for a numher of
years. Radio is a wonderful occupation, hut
like everything else, one must be educated
in its technicalities. The correspondence
method has its difficulties, but it is a means
that brings the technical education within the
reach of a number of men who would other-
wise have to remain in unskilled positions.

Joserr L. CrUSOE,
1025 Eaton St.,
Key West, Fla.

RE—THE MENACE TO RADIO
BROADCASTING
Editor, Rapio NEws:

I have just finished reading Mr. Muhle-
man’s article “The Menace to Radic Broad-
casting” and being a reader of your maga-
zines since the days of the old E. I. Co..
am going to ask you what you think of
this suggestion.

1 have a radio receiver and, like most
¢ + BCL’, am annoyed by the sqneals
an.. whistles produced by the ignorant oper-
ation of the mumercus types of radiating
receivers,

Now I am sure that there are a great
many of the aforesaid BCL's who would
be willing to try to minimize this nuisance,
therefore, why not conceive some scheme
whereby we can get together and be a “big
brother” to those who unknowingly cauvsc
this disturbance?

Such an organization in cities throughout
the United States, which would give, free

of charge, help and advice to those who own
receiving sets, would bring about a better
understanding of radio and help to make
broadcasting a greater pleasure.

I have noticed that there are two classes
of broadcast listencrs: First those who
are interested enough in radio to find out
what takes place in their receivers and to
further their knowledge concerning radio
and are usually enthusiastic in the recep-
tion of “DX.” Second, come those who
care only to listen to the local broadcast
stations.

The first class usually own regenerative
sets, and to this class such an organization
as I have suggested would be helpful in
the successiul operation of this type of re-
ceiver or i1 helping him in the addition of
radio frequency ainplification to get the long
distance reception. The second class would
benefit by using a non-regenerative type of

[nteresting Articles to
Appear in June Issue
of “Practical
Electrics”

Historic Incandescent Lamps (Concluded).
By T. O'Conor Sloane, Ph.D.
Electricity Detects Counterfeit Paintings.
By M. Bayle. Director of Bureau of
Identification, Paris.

Experimental Microphone,
By Frank W. Godsey, Jr.

Electric Boilers,

Utilizing Solar Heat.

Dry Cells from Wet Batteries.
By C. A. Oldroyd, Barrow-in-Furness,
England.

Electro-Magnetie Induction.
By Harold Jackson.

Hudson River Vehicular Tunnel.
Stunts with Static. By Harry R. Lubcke.

receiver which would not cause himself and
his neighbors a lot of disturbance; here the
organization would be helpful to him by con-
verting a regenerative set into the non-regen-
erative type, which is easier to handle and
gives good results on local reception.

Of course I know that there are radio
clubs which carry on work along this line,
but are mere or less for the advanced and
transmitting amateur,

There are numerous radio fans through-
out the country who would be only too glad
to help in such a plan, thereby helping their
neighbors and gaining knowledge themselves
in doing so. The fans, I am sure, would get
together and do thc work free of charge,
only charging ror parts if they were neces-
sary.

The hroadcast stations themselves could
help to decrease this interference menace
and make known an organization such as
I have mentioned.

Janmes Ewarr,
55 William St,, Orange, N. J.

THE SEA-GOING OP'S, DEPART-
MENT
Editor, Rapio Nrws:

In the last few issues of Rapio NEws, the
“With the Sea-going Op's” Department has
been discontinued. I have talked with sev-
eral operators and believe it is with much
regret to those who are really sincere in their

work that this portion of the magazine has
been eliminated.

[t was the only medium through which
the problems and troubles of the sea-going
operator could he dealt with in print. Some
may think that a ship man does not have
problems and troubles to be dealt with, but
almost any operator, especially one on the
average freight steamer, will have some
kink on hand to be straightened out, some
experience to tell of, or some helpful hint to
save others trouble. These things in print
would be well worthwhile.

W. C. ELLSWORTH,
Opr. SS. West Waing, USSB.
Trosdal Plant & Lafonta SS. Co.
New Orleans, La.

ANOTHER INQUIRY
Editor, Rapio NEws:

I am writing these few lines in regard to
a certain section of your magazine called
“With the Sea Going Ops,” which I find
does not appear in the latest edition.

I am what is termed a “Commercial Op-
erator” and am employed aboard the Ship-
ping Board vessel W est Durfee, T have been
a ship operator for several vears and to my
knowledge the introduction of the section in
Ranto News devoted to the ship operator
has helped to bring together the views and
ideas of operators employed as such, more
than anvthing else, In fact. it has been the
only source, with the exception of a publi-
cation issued by one of the radio service
companies, by which men in this class of
work have been able to express themselves.

As a reader of your magazine I do hope
to find that section herein mentioned, con-
tinued in the near future.

TroxMAS NUCENT,

[We have not forgotten the Sca-going
Operator. We have hun nouch af heart, but
truly, hiow arg we fo continue this Depart-
ment without material?  The Departiment
was ereated for the Sca-going Operator, bui
it is up to vou fellows to keep il going, Out
of ats hibernation it comes if you boys will
supply the breath. What sav? Wil you
send us some good dope, and continue to
send it, so this Department can once more
thrive? EDITOR.]

JOHN BULL ANSWERS US WITH
A BRICKBAT
Editor, Rapro NEws:

I read with considerable amusement your
editorial on “Future Developments of Ra-
dio” in the March issue. You really are
the dyed in the wool humorous fellow when
it comes to writing about the conditions of
radio in England. We have in our station
here a prcvious artiele of yours on “Radio
in England” 1 read it to listeners when
testing speech. It is quite the funniest thing
they ever heard. Someone should say “Hi"
to you, and that quick. Come, sir, get down
out of the high air before you criticize the
results of the government control of radio
in this country. Better still, read the letters
of H. B. Newall, Starkey, Tetley and Wood-
ward in the same issue of your paper. Pay
one of those gentlemen's fare over here
and let him see for himself the one country
where radio is so controlled that exactly
what the listeners want according to their
letters is what they have. It is true that we
have only a few stations. We don’t need more
transmitters. We certainly don’t need half a
dozen broadcasters in one town all turn-
ing out mediocre programs which all come
in together on whatever wave you're tuned
to. As for bootleg stations, we don’t have
‘em.  We certainly do have pirates who do

(Continued on page 1839)
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Queer Queries and Ready Reerlies

BY L R. TANNEHILL
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An efficient
receiving set
made of odd
odds and ends.
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these to receive local broadcasting ? Puzzled.
A. Solder the light socket to the ice-water
can. Wrap the light wire around the can 20
times and around the water pipe 10 tir -
Place a wooden bowl on top of the w.
can and place an iron spoon in the bowl. Con-
nect the spoon to the water pipe and connect
the phones and detector in parallel with the
can. To increase wave-length throw spoons
in the bowl. To decreuase the wave-length,
drink the ice-water. Tle average stomach

(Continned on poge 1822)

ment will receive answers as pointed
as a jab in the eye with a sharp sticle.
Useless questions preferred. Use two-sided
paper written on one side. No attention will
be paid to questions not accompanied by
money, postage, chewing gum, radio appara-
tus or smoking tobacco.
How can I improve the appearance of
my knob and dial? Fastidious.
A. Get a haircut and shave.
Q. Which is a better {ead-in, a conductor
or an insulator? I, N.

QUESTIONS addressed to this Depart-

E will publish in this Department
every month humorous misprints as
they occur in the press. We ask our
correspondents to send us such mispriuts,
but we cannot accept them unless they are
accompanied by the original, which may be

1M1 AR 00 000

Meet the Ilatest

radio_ instrument —

the Foxed Conden-
ser.

BRI

clipped from the periodical, newspaper, book
or magazine wherein the mistake occurred.
We will pay $2 apiece for each Radiotic
and the more idiotic it is, the better chance
it has to be reprinted by us, We will also
print the name of the scout who discovers it.
Address all Radiotics to Editor, Radiotic
Department, care of this publication.

We have with us this month an advertise-
ment of Gimbel Brothers, New York, picked
from the New York Times of March 5, in
which they advertised a new Neutrodyne set.
In the text we find “DUBILIER FOXED
CONDENSERS.” We always had an idea
that Dubilier was rather foxy, but his going

A. A conductor is much bet-
ter; if a conductor is not avail-
ahle, try a motorman.

Q. I have received music
from every state in the Union.
Can this record be improved?
Longfellow.

A Yes, apply to Congress
immediately for a fcw addi-
tional states.

- €. I have a crystal, a solder-
ing iron and a pair of tele-
pliones. How can [ connect

Radiotics

RADIOTICS

Beginning with this issue we are starting
our new RADIOTIC Department, If our
readers happen to see any humorous mis-
prints in the press, we shall be glad to
have them, clip them out and send to us.
No RADIOTIC will be accepted unless
the printed original giving the name of the
newspaper of rmagazine is submitted,. We
shall pay $2.00 for each RADIOTIC that
is accepted and printed here. A few hu-
morous lines from each correspondent
should accompany each RADICTIC. The
most humorous ones will be printed. Ad-
dress all RADIOTICS to:

Editor RADIOTIC DEPARTMENT,

c/o Radio News,
New York City

mto the manufac-
ture of Foxed Con-
densers is the fox-
iest thing he ever
did.

We also pick the
following little
posey from the
New York Evening

10 I 59100 0N b0

And here we have the
200-ton Rheostat, to
be installed shortly on
top of the Woolworth
Building,

A s e

A most simple and efficient means of demonstrating “lines

of force” with a horseshoe.

World, Mid-Week Radio Magazine, issue of
Wednesday, March 5. The article 1s en-
titled—"Here is a Standard Regenerative
Set Which Gives Excellent Results.” One
of the paragraphs is as follows: “In our

I s s

Here is the man with

a  mahogany fnish.

He goes well with the

latest mahogany par-
lor outhit.

AR 0 O R

case a UV-201A was used as a detector, op-
erated from a 6-volt strage battery and -
200-TON RHEOSTAT. No wonder .
Silbersdorff’s set gives excellent results. it
certainly should. We have always main-
tained that most rheostats did not carry
enough weight with the users. FPersonally,
we would like to see the set in which this
baby is installed.

His Finish—WANTED—Three-tube set
by man with a mahogany finish.—Classified
ad in the New York Telegram and Evenig
Mail Radio Section.
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Plug 1o D.C supply

Socket for load Yo Regio et

Fig 4
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DL supply
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Sattery

Socket for ioed
Fig. ?

Arrangement for charging a siorage battery
from the D.C, line.

polarity.
Edison screw plug type, no dithculty will
he experienced in the future. However, if
it is possible to “plug in” in lhe wrong
dircction (becausc of the type of plug), it
is readily seen that the wrong comnection
may result.  If you have one of these re-
versible plugs, mark it in some snauner so
that it will always be used correctly.

A simple polarity indicator can be made
by adding a slight amount of salt to a glass
of water. lf the two electrodes are im-
mersed in the solution, bubbles will rise from
the negatizve electrode.  This test should
never he made without some sort of pro-
tective resistance, such as a lamp, in circuit,

Having determined the polarity of the
leads to which the battery is to be attached,
connect positive to positive and negative to
negative.

It is interesting to note that an electric
flat-iron, if not continually in use, usually
hecomes too hot if permanently connected
to the line, With this device. it is quite
likely that the iron will operate at the
proper heat continuously and will, at the
same time, supply a very reasonable charge
for the battery. Ordinarily two or three
hours per week of charging with the electric
iron will suffice to keep the battery in good
condition. The circuit arrangement shown
in Fig. 2 will he found very convenient for
those who prefer the permanent installation.

Contribided by W, P. Powers.

AN TMPROVED SPIDERWEB FORM

The conventional wooden, spider web coil
form with its round wooden center and
radial wooden spokes is rather difficult to
construct, for the wooden center has a tend-
ency to split when the rather large holes
that are to take the spokes are bored into
it. If the wood spokes are made so small
that the holes bored in the center-piece are
small enough not to split the wood, they will
not be strong eiough to support the winding
of the coil, and they will be likely to break
if the form is not handled with care. All

Pupber imsutalion-..

Bare wire

Rubber insulated wire is used for the spokes
of this spider-web form.

1i the attachment plug is of the

these difficulties. and many others. ave over-
come by using lengths of rubber-covered No.
12 or 14 wire for the spokes. The pieces
of wire are cut ¥s-inch longer than necessary
for the spoke, the insulation on this exfra
hatf-inch of wire is cut awav, and the bare
part inserted in the hole hored to receive it
in the wooden center disc. The hare end of
the wire can be firmly heid in the hole with
a little glue. The hales in the center-piece
need he only large enough to veceive the bare
wire. They may he almost a driving fit for
the wire.

The advantages of the wire over the
wnoden spokes arc numerouws. The winding
on the form sinks slightly into the insulation
o the wire spokes and holds it in piace with-
out paint or other treatinent. The jnsulation
also holds the turns of the winding apart,
assisting in insulating them from cach other.
Last but not of least importance. a form
constructed with the wire spokes is much
easier to huild and is stronger than the all-
wood form.

Contributed by Charles F. Felstead.

A SIMPLE BATTERY CHARGING
SCHEME

Wherever there is commercial direct cur-
rent, it is a very simple matter to charge
storage batteries. If the hatterv is charged
directly from the lige, a resistance must be
used in series to cut down and control the
current flow. This resistance usually takes
the form of a bank of lamps. But why go

D lme

+

G 11

By using this scheme your storage battery
will always be fully charged.

to any extra expense to charge the hattery?
Why not charge it at the same time the house
lights are used and thus save mouney? This
is a very simple matter if the schcme shown
i the diagram is {ollowed. A fuse block
auc double pole switch are inserted between
the house lights and the line. One fuse is
removed and an attachment plug is inserted
in its place. The two wires from the plug
are tun to a S.P.D.T. switch, which is in
turn connccted to the battery. When the
switch is thrown to the left, the battery is
out of the circuit and when it is thrown to
the right and anyv lights are being used, all
of the currcut is flowing through the battery
and charges it at the rate of current flow.
The lights will be slightly dinmed as the
batterv wses part of the current that would
ordinarily go to Jight the lamps. If one 100-
watt lamp 1s being used, the battery is heing
charged at ahout one ampere. The battery
will consume approxinately eight  watts,
which is deducted {rom that consumed by the
lamp and will consequently cause the lamp to
be slightly dimmmed. which, however, is no
inconvenience. as it is hardly uoticeable.

Contribuied by D. E. Crabb.

A COMPACT RECEIVING SET

The accampanying illustration of a com-
pact receiving set employmg a spider-web
coil as the tuning unit is, I believe, -original.
Tuning is done by means of the two switch
arms which are used as sliders, the switch
blades making contact with the wire of the
coil. By mounting a crystal detector in
the center of the coil form and binding posts

1765

.30 Jarns
174 548

A simple crystal receiving set can be made
on a spider-web coil

on the edges, a complete receiving set is

had. The wiring is shown in dotted lines

which should be followed closely,
Contributed by J. Rawnond Derby.

CONSTRUCTION OF AN INSULA-
TION TUBE FOR COIL WINDING

Sheet celluleid, such as old photographic
films, when rolled and cemented together
with collodion, or a eement made hy dissolv-
ing some scrap celluloid in acetone, or in
cqual parts of alcohol and ether, makes a
frst class tube upon which to wind induc-
tance coils.

These old films, which range in size up te
12 inches by 14 inches, can be had for the
asking from most any.photographer, or from
some doctor friend who does X-ray work.

First remove the gelatine emulsion from
them hy soaking i hot water and scraping.
Hang them by two corners so they will be
smooth when dry. Get a smooth round stick
or bottle or mailing tube with a diameter a
little less than the tube vou wish to make.
Wrap the celluloid tightly and smoothly
around this core, and when one complete turn
has been made, quickly smear a light coat of
the cement over the whole surface. Then
make another turn, keeping the entire outside
face lightly coated with the cement.
When you have from four to six layers, de-
pending upon how thick vou wish the tube to
he, wrap the whole thing tightly in a cloth or
towel and lay aside to dry for a few howrs.

Remember to wrap tightly and smoothly
and to apply only a light smooth coat of
cement and vou will have not only an effi-
cient insulating tube hut one that is neat in
appearance.

Contributed by Dy, Willicm H. McKie.

A CHEAP TUBE SOCKET

Many ideas of tube sockets have heen
shown from time to time, but for cheapness
and sunplicity of construction the socket
described here cannot be beaten. The parts
required for this socket are four soldering
lugs, four small screws and a piece of quar-
ter-inch wood about two or three inches
square.

Contributed by Reginald Harvey.

The cheapest tube socket. The cost is about
two cents.
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Awards of the $50

First Prize

A SIMPLE BATTERY CHARGER
By GEO. SCHUCHMAN

Here is a home-made “B” battery charger
that will prove welcome to those who wish to
charge their own storage “B” hatteries. This
charger operates on the same principle as the
well known Tungar rectifier.

All that is required is a small toy trans-
former and a double filament headlight bulb
of the type used on Ford cars. This bulb
has two hlaments. thc simaller of which
should be burned out. This can be done hy
connecting 10 or more wvolts across the
proper terminals.  As this bulb has two con-
tacts on the bottom and the third is made to
the brass shell, the wrong filament can very
casily be burned out by mistake. The brass
shell is the common terminal for hoth fla-
ments. The other terminal of the smaller

Ketionai Maran 1158
Auls head lomp ~.,
with 30 filg- [
ment burned opt

7 Sirage
"B Battery )

L1060~

Smaf] foy 5o 2o watt
Frensifprmer 710wl femip
Why use a messy electrolytic rectifier to

cbarge your storage "B’ battery? A Ford
bulb will do the trick if connected as shown.

filament can be found by connecting one
terminal of a six-volt storage battery to the
shell and touching the other storage battery
terminal to one and then the other contact on
the bottom of the bulb. The filament that
burns dimly is the one that should be burned
out.

The connections for the charger are clear-
ly shown in the diagram. A 15- or 20-watt
lamp is connected 1n the battery circuit to
limit the current fow. A larger lamp
should not be used, for then the wire acting
as the plate will melt down rapidly, thereby
increasing the distance between it and the
filament until the rectifier ceases to function.
When the chavger is operating correctly, the
110-volt Tamp will glow dimly.

Second Prize

A COMBINATION BEARING AND
MOUNTING FOR VARIOMETERS
OR VARIOCOUPLERS

By W. H. GORDENIER

Herein is described a ‘combination bearing
and mounting for 2 home-made varigmeter
ot variocoupler which can be built very
easily and will prove quite cficient, The
sketch is self-explanatory, but a description
of the mounting may prove helpful,

A vartometer or variocoupler, light in
weight, preferably made of thin bakelite tuh-
ing or cardboard, should be used in conjunc-
tion with this mounting.

The mounting consists of a 2{-inch brass
tube about two inches long, with an inside
diameter large enough for a Y4-inch brass
rod to rotate freely inside, this rod to be
about 134 inches longer than the tube, The
tuhe should be threaded at both ends for
about 34 of an inch. A brass washer should
be threadgd to fit the Y4-inch tube. A nut
and a plain washer are now placed on onc
end of the tube. and the. tube is inserted
through the panel from the rear. through a

Prize Winners
FIRST PRIZE $25

A Simple Battery Charger
By Geo. S. Schuchman

5719 N. Maplewood Ave.,
Chicago, 1L

SECOND PRIZE $15
A Combination Bearing and Maounting
for Varioneters or FFartoconuplers
By W. H. Gordenier

955 De Soto St.,
5t. Paul, Minn.

THIRD PRIZE $10

A High Capocity Fived Condenser
By B. Kellan

364 Ossinglon Ave.,
Toronts, Ont., Canada

th-inch bole. The threaded washer should
be screwed on the projecting tube so that the
end is fAush with the face of the washer.
The nut on the insidc is now tightened and
the tube is rigidly hicld at right angles to the
panel. Two nuts are now screwed on the
other end of the tube with the primary of
the variometer or coupler hetween them, but
these nuts arc not tightened until the second-
ary is in place. To mount the sccondary, the
rod is inserted in the tube from the outside
and the secondary securely fastened on it
between two nuts. The secondary can be
centered in the primary by moving the nuts
on the tube backward or forward. When
the correct position is found, these nuts are
tichtencd. A bushing is made of a piece of

H xi', wosier
for § Hubing
W/ Gusiing for
g
72

Bagelite or+
farmica tubing
Fonuts,
Drilt bholes By )
piglasls \fshatt
B sie for sot.

j! threads < ff
) 4 serew & dial

A meat method for mounting a variometer or
variecoupler.  Orly one hele is drilled in the
panel.

Ti=inch brass tube. Z2-inch long. to be slipped
on the rod so a standard dial may be em-
ploved.  This bushing should have a small
hole drilled through ore side so the dial set
screw may be fastened on the rod beneath,

Third Prize

A HIGH CAPACITY FIXED
CONDENSER
By B. KELLAM

The following is a method for making a
condenser of considerable capacity for use
in preventing sparking of wvibrators in recti-
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Radio Wrinkie Contest

fiers. where not too high a wvoltage is em-
ploved. Get some scrap soft rubber such as
rultber corks. tubing. or elastic bande and
dissolve them in bhenzine (highly inflam-
mahle}. The =olution should have a con-
sistency of thin mucilage. Take a piece of
canvas slightly more than twice as large as
the condenser in fength, and in the center
paint a thin layer of rubber. In “ew
minutes this will be dry. Then place & .eet
of thin tinfoil on the laver. the size of the
tinfoil being such as to Icave a ¥4-inch mar-
gin of rubber around. and a one-inch lead
projecting.  Paint another thin layver of rub-
her on the tinfoil and when dry, repeat the
whole process, alternating the rubber and
foil. When the height has reached about
14 inch, apply pressure to the condenser. A
small screw press will prove very handy for
this. Then proceed again with the ,ubber
and tinfoil. When you think you have made
cnough lavers, the thickness ot the condenser

Tinfoil,

RIS,

i
i L

[eaas =
Finished cond

Canvas tDVi)f/}zy
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o

/
Ginves  Lager of rubber

A condenser of any capacity can be made by
using a rubber solution as the dielectric.

being optional with the maker, fold the con-
denser up in the projecting ends of the can-
vas and place two rubber bands over the
canvas to keep it in place, The connecting
stubs are then carefully soldered each to =z
lead and the wire hrought under the elastic
bands so as to reduce pull on the foil pro
jecting, as shown in the diagram, If the
solution is made thicker, and also the lavers
of rubber, the condenser can be made to
withstand higher voltages,

CHARGING BATTERIES FROM
DIRECT CURRENT SOURCES

HERLE Jdirect curvent is available,

“A" batteries can be charged by the

following nethod. TFig., 1 will serve
to indicate the scheme. TLay out the ar-
rangement as indicated, using a wooden base
four inches hyv eight inches. The polarity
of the battery binding posts should be clear-
lv marked as explained later. The poiarity
of the attachment plug need not he marked
providing it is always attached to the samx
socket, and is not a reversible plug (o
which can bhe plugged in in either of twa
directions). Such a panel will conveniently
hang on a nail and mayv be used continually
whierever and whenever a table lamp, flom
laimp, vacnum cleaner or other device is de-
sired.

The only precaution which must be ob-
served is to determine the proper polarity
for the attachment plug, and to see tha* this
does not change when the charger is 1 n
some other location.

To determine the proper polarity, comnect
the circnit as indicated m Fig. 1, with bat-
tery in place and a lamyp as a load. and turn
on the current.  Note the brilliancy of the
Tamp. Now turn off the current, reverse
the battery connection and turn on the cur-
rent again. Note the brilliancy of the lamp.
The counection giving the darker lamp is
the correct connection. The battery bind-
ing posts should now be marked with proper
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it we have five similar tubes operating, the
rotal output will be five times that of one
tube. In the case of the master oscillator
amplifier system we have one master oscil-
lator feeding four power amplifiers, as in
Fig. 2, and the output given to the anteuna
is that of the tour amplifiers, or four times
the power output of one tube, if they are
connected in parallel. At first glance it
would scem tlmat as far as power output is
concerned the self-excited system of Fig. 1
is better. But actually this is not the case.
Th ason is that it is possible to work
ampier tubes at greater efficiencies than
oscillator tubes. In oscillators, as has heen
explained before, it is necessary to adjust
the grid voltage and plate voltage for maxi-
mum output. When the plate inductance is
varied it is nccessary to make a compen-
sating variation in the grid inductance to
secure ynaximum output and efficiency. The
voltage which may really be obtained on the
grid of an oscillator tube is limited to a
considerable extent by the voltage which may
be applied on the plate. This does not hold
in the case of the amplifier, In Fig. 2 the
amplifier grids are supplied voltage from an
independent external master oscillator cir-
cuit. The voltage which may be applied to
the grids of the amplifiers is dependent
solely on the power output of the oscillator
and the coupling between Lp and Lg. The
master oscillator has sufficient output to
care for any power drawn by the amplifier
grids. In this manner it is possible to give
the amplifier grids any voltage which is re-
quired for maximum output. Any voltage
which js applied to the amplifier grids can
produce no undesirable reaction, such as may
be produced in a self-excited oscillator, where
oscillations may cease 1f the grid wvoltage
is not of corrcct value. Tt is for this reason
that an amplifier may be worked at higher
efficiencies than a self-excited oscillator:
hence an amplifier tube will give more out-
put than an oscillator tube. For this reason
it is possible to secure as much output from
four amplifier tubes which are excited by a
master oscillator as from five oscillators
working in parallel. In point of power there
is no loss in using the master oscillator
amplifier system as opposed to the parallel
oscillator design. In faet, where the num-
ber of tubes in parallel hecomes higl, there
may be a large gain in output due to the
much higher efficiencies at which amplifiers
worls.

RADIQOPHONE COMMUNICATION

We next cotne to the question of radio-
phone communication when employing the
master oscillator amplifier system. Here a
tremendous advantage is secured. As stated
helow, when employing the Heising system
of modulation it is necessary to use as many
modulator tubes as oscillator tubes. Fig. 3
illustrates the Heising system where three
oscillator tubes are used. necessitating three
modulator tubes of equal power, requiring a

low power
masier pscitlator

Low power
modulator

fo speech p
aplifier ™= T— -~
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High power amplifiers

:
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!
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Fig.4
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When using the master oscillator amplifier system, only a small tube is necessary to modulage

the oscillator, the modulated output being amplified by any number of amplifier tubes.

This

system is preferable to the one of Fig. 3.

total of six tuhes. Since we are modulating
the high power directly, all the preceding
speech amplifier equipment must be of cor-
respondingly higlh power. Obviously if we
modulate 100 watts we require more elab-
orate and more powerful speech amplifiers
than if we modulated only five watts.
Consider Fig. + which shows the master
oscillator amplifier system cmploved for
rachiophone cominunication. In this system
we have a small master oscillator which sup-
plies grid voltage to a power amplifier. It
is a simple matter to modulate a small oscil-
lator by means of a correspondingly small
modulator tube of equal power. HHeuce in
the circuit LC we have modulated radio fre-
quency power. This is amplified by the
power tubes in parallel, and modulated radio
frequency is, thereforc, radiated from the
antenna. The advantages of this system are
at once evident. The problem of efficiently
modulating higher powers is simplified. Tn
this system we modulate at Jow power,
namely, the master oscillator, which requires
less elaborate and less powerful speech
amplifiers than if it were necessary to modu-
late the high power directly as in the self-
excited system. TFor a given power we
effect a large saving in the number of tubes
cmployed.  In the case illustrated above a
total of six tubes is rcquired in the self-
excited svstem of Fig. 3 to secure modulated
output for threc oscillator tubes. In the case
of the master oscillator amplifier system of
Fig. 4, we require only five tubes in order
to secure the same output, TFor much more
power we effect a saving of one tube. Of
course, the saving of tubes increases with the
nuinber of tubes used. Furthermore the set
is not as bulky and there is g considerable

Modulators
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Fig.3

A typical constant current ciceuit.

The same number of oscillater and modulator tubes is

necessary in order to efficiently modulate the output.

saving in renewals sifice fewer tubes are
employed.

The amateur will find that if he uses a
number of tubes in parallel, the master oscil-
lator system will prove considerably superior
and more efficient. Operation at low powers
and conversions at low powers are always
simpler than at high powers. It is much
simpler to generate radio frequency oscil-
lations at low powers as in the master oscil-
lator system, than it is at high powers, as
must be done with the self-excited oscillator
svstem. Also it is simpler and less expensive
to modulate radio frequency at low powers
than at high ones.

A few words of precaution in conclusion.
When using a number of tubes, as in this
system, it is always advisable to shift tubes
until the best balance is secured. As in re-
ceiving sets and amplifiers some tubes work
best as detectors while others work best as
amplifiers.  Similarly here, one {ube may
prove to be the most efficient oscillator while
another may prove to be a good modulator,
and s¢ on. Vary the coupling between the
power amplifiers and the master oscillator
until maximum radiation is secured. Then
vary the coupling between the output of the
amplifier and the antenna until maximum
radiation is secured. Alternate hetween
these two adjustments until the best settings
are reached. Tt is always advisable to have
a plate ammeter in circuit so that adjust-
ments may be secured which will give maxi-
mum radiation with minimum plate current,
for we are after maximum efficiency also.
Instead of using inductive coupling between
the power amplifier and the master oscil-
lator as in Fig. 4, conductive coupling may
be employed. Inductive coupling is, how-
ever, preferahle because it permits varying
the coupling without having to stop oscilla-
tion enabling hetter adjustment.

THE STANDARD WAVEMETERS
OF THE BUREAU OF STANDARDS

To serve as a standard of radio fre-
quency, the Bureau of Standards has two
especially constructed wavemeters covering
the frequencies in more general use from
18 to 4,600 kilocyeles per second (16,650
to 65 meters). These standard wavemeters
are used in calibrating wavemeters belong-
ing to the Radio Inspection Service, manu-~
facturers, colleges or others in need of
standards of frequency.

Each standard wavemeter consists of a
variable air eondenser of special design,
four fixed mica condensers, a number of
interchangeable inductors or coils, and a
resonance indicating deviee. The majority

(Continued on page 1804)
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C. W. and Radiorhone Transmitters

N a series of articles on the above sub-

ject, which were published in Rapio

NEews, the principles underlving the

design and construction of oscillating

and modulation circuits were taken up
and their application to the problem of radio
telephone broadcasting  systems  was  con-
sidered.  In these articles a single oscil-
lating circuit was assumed Lo be exciting
the antenna,  When such an oscillating sys-
term iy applied to an anteina, the wave-
length of the system is subject to consider-
able variation for any given adjustment of
the circuit.  This resule is imminent since the
antenna capacity is subject to variations on
account of such disturbances as swaying of
the antema, differcnces in weather condi-
tions and so on. This is the reason why,
receiving such C. W, stations, the setting
on the receiver often requires a small change
to keep it in resonance with the transmitted
wave. This is. of course, a disadvantage.

A second disadvantage of such a svstem is
that changes such as those described above
may result in instability of oscillations, with
the possibility of oscillations stopping en-
tirely. Consider the circuit of Fig. 1. For
a given antenna capacity and inductance we
linow that a certain coupling is required be-
tween plate and grid coils and antenna coil
for maximum output. As soon as there is
a change in any of the antenna constants it
is necessary to make a corresponding change
n the various couplings to secure maximum
output. If this js not done, the output de-
creascs, and if the change in anteana capacity
becomes too great oscillations may step
abruptly until the couplings are properly ad-
justed.  In other words. the antcnna con-
stants are so closely related to the oscillating
requirements of the circuit that small
changes make the circuit unstable. Antenna
capacity changes are in general not great
enough to completely stop oscillations, but
they do decrease the output and render the
circuit unstable.

For the above reasons, circuits which ex-
cite the antenna directly should be avoided
it possible.  Where one or twe tubes, at
most, are used, it is satisiactory to use the
direct antenna excited circuit of Fig, 1. But
where a number of tubes are used in paralle!,
the disadvantages of such a circuit mcrease,

2
L -

= g1

A self excited Meissner oscillator circuit, A

variation of the antenna capacity will ma-

terially affect the oscillator, consequently the
wave-length.

to the NMaster oscillator svsteni.

By L. R. FELDER

Partr VII,

Single or multi-tube oscillator svstems that directly cxcite the antenna are slowly giving way
This is a wery importaut adeance n C. ]I
Mr. Felder gizes in this article veluable tuformation on the master oscillator system

Masier  Oscillator

Coupling roifs

Lransimission.

u

Amplifiers

Fig. 2

-

Transmitting circuit employing a master oscillator for exciting three power amplifiers. A
variation of antenna capacity will not affect the oscillation circuit.

and in this case a very cfficient substitute
may be found. The necessity for vsing a
number ol tubes in parallel often arises when
it is desired to transmit at higher powers.
The plate voltage which any given tube is
able to sustain is limited, hence to increase
power it is necessary to add tubes in parallel.
\Where 5-watt tubes are used as oscillators,
it 13 necessary to use five tubes in parallel to
secure a power of 25 watts.  Suppose it is
desired to transnit spcech with such an
oscillator.  With the Heising system of
modulation it is necessary that the power of
the modulator tubes be at least equal to that
of the oscillator tubes. Thus in the above
case where 5-watt tubes are employved. and
five are used in parallel, it will be essential
to use a 25-watt modulator, which may be
made up of five S-watt tubes in paraltel also.
This makes the number of tubes emploved
excessive, and the set extremely huiky.

THE MASTER OSCILLATOR SYSTEM

These disadvantages of the direct antenna
excited oscillators and of multiple tube oscil-
lators may be very efficiently overcome by
the use of a system called the “master oscil-
lator-amplifier” system, Fig. 2 illustrates
the circuit emploved in this method. We
have a master oscillator tube M, to which is
connected a complete oscillating circuit. The
design of this circuit is similar in all details
to those described in the frst articles of the
series, except that this oscillating circuit is
ot coupled or connected to the antenna. By
means of the condenser C and the induc-
tances Lg and Lp we can adjust the wave-
length of the oscillating circuit. Between
the coils is a byv-pass condenser for the high
frequency oscillations, thus affording protec-
tion to the generator, It should be about
1 mid.  Coupled to the plate coil Lp we
have another coil which feeds the grids of
four tubes in parallel. These four tubes
act as high power radio {requency amplifiers,
The master osciltator {urnishes the power
to excite the grids of the four tubes in
parallel, and since the grid losses are gen-
erally very smmll a single master oscillator

is fullv eapable of supplying these lasses in
addition to its own. Thus by coupling to
the master oscillator, we can excite the grids
of a number of tubes in parallel, These
tubes then act as radio frequency amplifiers
and produce in the sutput or plate circuit
the amplified radio frequency. By coupling
the plate circuit of the amplifier to the an-
tenna, this amplified output js fed into the
antenna and radiated.

ADVANTAGES OF MASTER OSCILLATOR

Let us now examine the advantages of such
a svstem as against the system employing all
five tubes as self-excited oscillators feeding
mto the antemna directlv. In the latter case
we saw that a great disadvantage arose due
to wave-length varjation when the capaciy
of the antenna altered. In the case of the
master osciflator amplifier svstem, variations
in the antenna capacity do not affect the
radiated wave-length. This is determined
solelv Dby the wave-length of the master
oscillator circuit which is invariable for any
setting since its capacity and inductance arc
not affected by cutside influences. This
wave-length is impressed on the amplifiers
which are untuned, and the amplified output
is again impressed on the antenna which
radiates it. No matter how the capacity of
the antenna may change. due to swaving.
sleet or other conditions, the same frequency
is impressed on it and radiated.

For the same reason it will be apparent
that instability of oscillations cannot arise.
Since the oscillations are generated by the
master oscillator, which has fixed constants,
any variations in antenna capacity conwet
alter the oscillation adjustments. No ler
how the antenna capacity may vary, the
oscillation circuit undergoes no variations,
and no additional adjusiments will be neees-
sary as in the case of the self excited oscil-
lators of Fig. 1.

BPOWER OUTPUT

The question of power output in hoth
these systems is an important one. In the
case of the self-excited oscillator of Fig. 1,
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Simple C.W. Sets for the Novice

stiet and operate.

By L. W. HATRY, 5XV

A detaited description of Jour stmple single-tube tronsiitting circnits that the wovice can casily con-
Mr. Hatry has eliminated all reference to the technical side of the subject, vet fie

has explatned the neeessary dotails i oan clemeitury anner.,

W VHE radio craze has brought into_bc-
ing a great mob of erstwhile BCL’s
who, having extracted all of the kick
they could from the receiving end
of the game, are now intcrested in
getting gently mtroduced to the transmitting
end, C.W, telegraphy. So enthusiastic arc
some of them that they have inserted a kcy
in the ground lead of their single-circuit re-
ceivers and pounded the brass, thereby intro-
ducing some of their fricnds to the chirp-
chirp end of radio without—and if vou haa
heard some of the friends, vou would know

.8

a3
Fig. 4 K

The Hartley circuit is the most simple ar-

rangement for the beginner. The key or mi-

crophone can be inscried at any of the points
marked by a cross.

beyond dispute it was without—"henehit of
clergy.” Hence this article, which, if fol-
lowed, will intreduce you gently to C.W. and
its idiosyncrasies. After you've tried it once,
you won't care what it costs vou thereafter.

The divections and dimensions included in
this article are intended for the UV-201A
vacuum tube with from 45 to % volts on the
plate and normal filament current, mixed
up with a feeling of doing something {oolish,
but anyhow—doing it. Other tubes can he
used successiully, the table below showing
why the UV-201A s the oreferred tube for
a cheap, low-powered set:

Filament
Tube Current Qutput
UV201A—C301A 25 amp. Good

UY-199—C-299 06 amp. Very low
UV-202—C-302  2.35 amp. Good
VT1 (WE) 1 amp. Not quite good
VT2 1.3 amp. Good

In other words, tubes that give the same
antenna output, approximately, require from
four to eight times more the fAlament cur-
rent reqitired by the UV-201A.  (Same out-
put approximately at 90 volts on the plate.)

Also, the sets are designed for antennae
the total length of which, from the far end
and including lead-in and ground-lead, is not
more than 140 feet. Excessive insulation
15 1ot necessary, but care, at least in con-
struction, i3 necessary to see that the insula-
tion really insulates and that all joints are
actually connections.,

v all the diagrams used to illustrate this
ar...le vou will find small x’s at certain
places in the circuits. These indicate wherc
the key must be inserted (yet giving you an
opportunity to pick and choose) so that tel-
egraphy is possible, These enigmatic x's also
indicate the various places where you can
insert a microphone and thus converse di-
rectly with anyone whom you can browbeat
nto listening to you; for all that is necessary
to have radio telephony with a simple set
like one of these, is to rob the nearest tele-

phone of its “thing vou talk into” and, Lo!
you have a radiophone.

Just a few more forewords and then to
business. It is dceidedly advisable to have
some sort of an antenna ammeter, because
nothing else will be of much use to vou.
Obtain a meter with a M-ampere range and
be sure it is for radio frequency amperes.
Then the sets will be very simple to adjust.
Four are described and each has only one
variable element so that all you have to do
is to hold down the key and vary the vari-
able factor until the antenna current is ar a
maximum.  After that, push the key to vour
heart’s content.  The antenna current will
run from .1 to .2 amperes, depeading ou
your local conditions, so you necdn’t be
afraid that the meter will he of too low a
range.

The Hrst circuit I am  giving i3, I be-
lieve, the simplest, and it is justly popular
among the more experienced amateurs
througliout the country. It is known as the
Hartley (see Fig. 1). L is a 45-turn coil
of No. 18 D.C.C. wire, wound on a 3-inch
diamcter form and is tapped at the 15 and
25 turns from the grid end of the coil The
15 turn tap is for the antenna. A, and
the 25 for the filament center tap and
the ground. This places 10 turns in the an-
tenna circuit, 25 turns in the grid circuit.
and 20 turns in the plate circuit. The vari-
able coudenser C can have 11. 23, or 43
plates, the lower capacities heing prefecable.

Another simple transmitting circuit that the

novice can use to advantage. This is kaown
as the 1DH or reversed feed-back circuit.

The vacium tube and A" battery are stand-
ard and thc "B~ battery voltage has al-
reacdy been mentioned. OF course, the con-
denser C is the variable elcment in this
arrangement.

A second circuit that is very famous and
popular is the well known IDH and is shown
in Fig. 2; this is a sure-fire circuit. It is,
as you no doubt have noticed, very similar
to your single circuit recciver with the
position of the coils reversed, so that its
operation will, no doubt, be familiar to you.
The antenma plate inductance L 1s of 30
turns of No. 18 D.C.C. wire wound on a
3 to 4-inch form and tapped at 10 turns from
the ground end of the coil for the antenna.
The tickler is of 35 turns of Ne. 22 D.C.C.
wire wound on a length of the form that L
is wound on. but with a slot of Y4-inch or
more, so that when the wire is wound on it
the edges come together, making a smaller
diameter coil and one that will just siide
inside of L giving vou the variable factor.
the coupling. The set of coils could also be
wound on a standard variogoupler form and
the size of the tickler wire reduced if neces-

sary, so that the correct number of turns
needed on L' w=ld it on the rotor without
difficidty.  Silk .overed wirc can also be
used i these sets, as well as differcnt sizes
of wire than I have specified.

A variation of this set is shown in Fig. 3.
L is the same as before with a 10-turn
antenna ¢oil tap. L' is only 20 turns wound
on the same form. but in the opposite direc-
tion to L. and using a 23-plate variable cou-

8
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Fig. 3

Another form of che reversed feed-back cir-

cuit employing a variable condenser shunted

across the tickler coil for the purpose of
fine adjustment.

denser, C, in shunt with it. This construc-
tion is simpler, and usually presents a neater
tob and works about the saime,

The last circuit I'll give 1s the Meissner,
which is a coupled set and one which should
be much more popular than it i1s. This is
shown in Fig. 4. The three coils are wound
all on the same form with only sufficient
spacing to imake the job mechanically and
clectrically decent, for they must be coupled.
L' is wound first and is 30 turns of Neo. 22
S.C.C. wire. L comes next, being the an-
tenna coil, and is wound with No. 18 D.C.C.
wire to the total of 10 turns. L', the grid
coil, is the last, and 1s wound with 25 turns
of No. 22 5.C.C. wire and is shunted with the
23-plate variable condenser C. which provides
the means of adjusting the circuit. In con-
necting the sct. remember this: Assuming
a current coming from the plate of the tube,
it must travel in the same direction that a
carrent coming from the antenna to ground
would through its coil; whereas a current
coming from the grid mast travel in the

(Continued on page 1825)

Fig. 4

The Meisner eircnit, although a bit more com-
plicated in censtruction than the others, is
considerably easier to adjust.
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A Distortionless Resistance Amplifier

antplifier s suprenic.

A rear view of the resistance coupled amplifier showing the exact loeation of each part.

Three

By CLYDE ). FITCH

For distortionfess amplification of broadcast progruns, the resistance coupled audio frequency
stages are reqiived fo oblain sufficient anplification, but to the
fan desirous of the best, ihis is no disadvaniage.

© Kadel & Herbert,
The

condensers are seen mounted to the rear and the resistances between the tube sockets.

ISTORTION is wwithoutr doubt the

greatest bugbear m modern radio re-

ceiving outtits. Tt is distortion that
makes it difficult to understand the announcer
and distortron that makes the music scund
iike noise and he natse sound like more
noisc.  Tlis, more than anything else, has
discouraged many from pnrc]l:l:mo expen-
sive radlo outfits, Therefore. in designing
and building radio receiving sets, extreme
care should he taken to climinate as much
of it as possible,

Distortion in the average radio recciver
manifests itself in many different forins.
The received waves ave Arst distorted in the

radio frequency amplifier. or, if none is
present, they are distorted by regeneration
i the detector circuit, when the set is ad-

justed very close to the oscillating peint
This farm may he eliminated by proper tun-
ing, The rectifving action of the detectar
L\ho causes more or less distortio -
detectors apparently  cause less (hstortmn
than vacuum tube detectors, althrugh when
properly adjusted the vacuum tube will give
very clear reproduction. Next we have poor
reproduction in the audio frequency amplhi-
fiers and loud speakers. Only distortion i
the audio amplifiers will be whken up in de-
tail in this article.

TRANSFORMER COUPLED AMPLIFIER

The usual transfecmer coupled audio fre-
yuency amplifier, although very efficient as
an amplifier, is very poor when it comes to
faithful amplification of the audio currents.
The distortion that is present in the amplifier
is uot caused by the vacuum tubes. but by
the transformers. The transformers do not
uperate uniformly over the cntire speech
and musical hand of frequencies cucountered
m broadcast reception. The majority of

transformers vow on the market are very
incfficient ot the lower frequencies, while
the higher ones pass through with little dif-
fculty. Rather than attempt to design a dis-
tortjonless transfurmer, onc might better
make use of a different type of amplificy, an
amplificr that wniformly amplifies all audio
frequencies irom zero extending up into the
ultra-audio or radio frequency range. Such
an amplifier 1s the resistance coupled ampli-
fier. As far as amplification is concerned,
this type is not as cficient as the transformer
LOUDI(_(] amplifier; it takes three stages of
vesistance  coupled amplification to do the
work of two stages of transformer coupled
amplihcation. Thls is the reasnn why mane-
[acturers do ot install resistance amplifiers
in their sets. Put why hesitate at (he cost
of an extra tube in an already expensive
receiver when distortonless amplification is

guaranteed:  Resistance coupled am, s
are employed in the broadcast stanans
for amplifying the sounds {rom the studio.
Why not use them in the receiving stations
3]>O

The actual cost of a resistance coupled
amplifier is very little more than thai of a
transformer uoupl(d one.  An extra tube is
required. to be sure. but in place of the two
expensive amplifving transtormers. moder-
ately priced resistances and condensers are
all that are needed.  In fact the frst cost s
about the same, the only additional expense
being n the maintenance of the extra tube.

The illustrations show the simplicity of
the lE\lslr’lUL\_ couplcd amplifier. The unit
shown 3s complete in itself. although this
type of amplifier may be mcorpuratcd in a
receiving set.  Three tubes are used, with
three Illament rlwastats to match the tubes
emploved. The circuit warks well with hoth
dry celt and storage battery tubes. Jacks are
alsu  provided for  comnecting the loud
speaker or telephones into any of the stages.

In order to employ only onc set of
batreries, grid blocking condenscrs are used
for each tube. These condensers have a
capucity of one microfarad each and are
commonly known as telephone condensers.
They are made up of long strips of tinfoil
and waxed paper, about 4 inches wide.
tightly rolled up and sealed in a metal case.
It is not advisable to attcmpt to construct
them by hand on account of the large
amount of tinfoil and waxed paper rcquncd

With the use of grid condensers, grid
leaks are usually necessary. The grid leaks.
RY, should have a resistance of one to five
megohms. After huilding the amplifier, sev-
eral sizes should be tried, as most grid leaks

vary considerably from their rated values
and n some cases grid Jeaks will not be
necessary,  The negative charges that ac-

cumulate on the grids, due to the rectifyving
action of the tubes, in this case. leak off
through the condensers, through the tubes or
through poor insulaticn i the tube sockets
and connections,

The most jmportant und critical parts of
the resistance coupled amplifer are the re-
sistances R, For maximum efficiency, these
should e equal to about three times the
average plate to fAlament resistances of the
vactmm tubes.  For the average amplifier

(Countinued on page 1804)
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The eircuit diagram of the rtesistanee coupled amplifier.

The large fixed condensers prevent

the high "B~ battery voitaze fom being impressed on the grids of the vacuum tubes.
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The Transmitter at KFGD

o5 valis

w50 wells ™

By JOHN M. BALDWIN

A description of the master oscillator and power amplificr svstemn emploved in the circuit
of the transmitter af KEGD, Chickasha,
those who ntight care to build a simdlar ouifit for CII. or plione work

Oklahoina.

SoRETTYS TN\
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Detailed information is given for
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The eircuit diagram of the transmitter at KFGD. From right to left the tubes are:
The parts are K—0-750 milliammeter.
Q—Two 5,000-ohm grid leaks,

.00 variable condenser,

four power amplifiers,
P—0-1000 voltmeter.

HE accompanying diagrams comaprise
the hook-up of the transmitter at
station KFGD, which has been in
use since the middle of November.
1923. It has given exceptional re-
and is being described in these col-

sults,
umns for the benefit of anyone who con-
templates building an up-to-date transmitter.

In making the plans for the transmitter,

the writer had to choose between several
different types, with the result that the
standard Hartley-Heising was rejected as
requiring too many tubes, and all of the
coinmon self-excited oscillators were found
subject to variation in frequency by changes
in the constants of the antenna systems
caused by swinging and moving objects in
electrostatic field. So after consideration
of several other types, the master oscillator
was selected as being most suitable for
broadcasting purposes, although little in-
formation as to its characteristics was avail-
able.  Considerable experimentation was
necessary before a workable combination was
evelved, but the set was finally constructed,
and after some few modifieations, com-
pletely fulfilled all expectations.

Continuous use for ahout 99 days demon-
strated the following:

TUNING THE TRANSMITTER

Contrary to general opinion, the set is
easily tuned. The output frequency is ab-
solutely steady and no matter how badly the
antenna may swing in the wind. it remains
steady. Contrary to general opinion, two
S-watters, one used as oscillator and one as
madulator, were of sufficient power to com-
pletely control the ocutput of four 50-watt
tubes, working at 10 per cent underload.

Modulation pronounced from good to ex-
ceptionally good by listeners-in in all parts
of the country, thus proving that the five-
watt modulator is on the job, and big
enough for this work. A considerable sav-
ng in construction cost was effected.

T" .master oscillator could be controlled
by . .ev in such a way as to successfully
transmit C. W. telegraphy so that oscilla-
tions in the amplifier could be readily started
and stopped, without any harmful results to
the tubes.

Its general characteristics were such as
to malke it a highly desirable circuit for use
in amateur stations, as it emits a perfectly
steady unvarying C. W. signal.

The diagram is practlcally self-explana-
torv, and as standard apparatus was used

V—o0-15 voltmeter.
A—0-2.5 hot wire ammeter.

throughout, there should be no difficulty in
construction.

Coutrary to the generally accepted notion
that the master oscillator circuit is hared
to tune, the above clescribed set was tuned
without much difficulty, although it took a
little more time and patience than is re-
quired for tuning the common self-excited
hoolc-ups.

The main requirement in tuning is to ad-
just the oscillation constant of both oscil-
lator and amplifier to exactly the same fre-
quency, for if they are not in exact reso-
nance, the amplifier tubes will run hot, and
radiation will be practically nil. In tuning
the output circuit, the correct amount of
inductance to use, can be determined only
by cut and try methods. There are several
ways of adjusting for a specified wave-
length, but the following is perhaps the
simplest. An arbitrary amount of induc-
tance 1s selccted and the clips placed, ap-
proximately as indicated in the diagram.
The master oscillator inductance was clipped
in the center. for the neutral or nodal point.
and the plate and grid clips set 13 and 1,
turns respectively on either side of the
ground c¢lip, Then the two clips which con-
nected to the artificial antenna, or dummy
system, which consisted of a variable ca-
pacity and a radiation ammeter, were placed
scven turns on either side of the ground clip.
making the connections as shown on the
diagram. Then the grid tap to the amplifier
tubes was set arbitrarilv—in this case be-
tween the plate and dummy clip.

The master oscillator was then started
and wave-length readings were taken to
ascertain the maximmmn and minimum waves
over which the circuit would oscillate.
Various values of capacity were used at W,
and readings taken: the maximum wave was
440 meters, and as the minimum wave to
which the wave-meter would respond was
180 meters, it was impossible to obtain the
minimum range of the oscillator. Tt, how-
ever, oscillated readily down to 180 meters.
From this, it appeared that the clips were
set about right, as the highest readings of
current in the dummy circuit were obtained
between 200 and 300 meters. It was un-
necessary to vary the position of the plate
and grid taps, as the frequency was varied,
The best position for the amplifier grid
clip was also obtained by a cut and try
method, although it is not difficult to find,
as the most efficient place is indicated by a
very noticeable jncrease of antenna current.

— 1

speech amplifier,
N—300-watt filament
T—0-100 milliammeter.
Aerial ammeter 0-8 T.C. ammeter.

master oscillator and the
O—30-turn  ¢oil.
W

modulator,
transformer.
U—0-250 milliammeter.

After all the clips had been placed on the
master oscillator, and the plate, counterpoise,
antemna and ground clips adjusted approxi-
mately on the output circuit, the amplifier
and oscillator tubes were lighted and the
plate voltage applied. The first result was,
it appeared, that four “fifties” were in im-
mediate danger of extinction; the plates were
white hot, and the generator indicated that
an excessive overload was being applied. But
by the immediate varying of the condenser W
in the dummy circuit, a point was found
where the antenna current began to lock
respectable, and the tubes loocked more like
business, exchanging their white hot appear-
ance for a cherry red. A wave-length read-
ing was then taken, with the result that the
wave, as can be expected, was considerably
off that required, in our case 248 meters.
Tn case the resulting wave is in excess of
the aliotted one, less amounts of inductance
should be used in the output circuit; if the
wave is too low, more inductance should he
used. A few such trials should, and did in
our case, suffice to bring the transmitter
down to the required wave-length, and the
amplifier grid tap was adjusted by fractions
of a turn until the maximum antenna current
was obtained.

SOME NOTES ON THE TUNING

In conclusion, I wish to again emphasize
the fact that one S-watter can completely
excite four 50-watt amplifier tubes, and that
by modulating the five-watt master oscillator,
the modulated wave applied to the grids of
the amplifers will. in turn, cause them to
emit a wave of the same per cent. modula-
tion as obtained with the 5-watter. However,
it will be necessary to use considerable speech
amplification beforc applying the microphone
output to the grid of the modulator tube.

If the oscillator and amplifier are mot
tuned to exact resonance, a disagreeable
growl. strongly suggestive of motor hum,
will be emmtted. This growl is caused bv
the interaction of the two frequencies, which
produces an audible beat note, It can only
ke eliminated by extremely careful tuning.
In the final adjustments, the inductance
should be varied by fractions of a turn, and
especially in the case of the antenna and
counterpoise clips in the output circuit, Ar-
range the power wiring so that the plate
voltage is applied to the oscillator first, and
then to the amplifiers. Iu our case, the plate
voltage is 1,000 normal, and a 10,000-ohm

(Continued on page 1828)
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Vinecewt Loper and s
Eotel Penusyizasiu Orchestra

rom one
who knows

INCENT LOPEZ praises and

endorses the rvich, clear, natural

quality  of MUSIC MASTER
reproduction. His Hotel Pennsylvania
Qrchestra is heard over the radio by un-
told thousands.

Lven the most delicate and fugitive
impulses from distant stations are caught
by the precision instrument of MUSIC
MASTER hidden in the art metal base.
These impulses are developed into full,
natural tones, free from blast and dis-
tortion, in the tapered tone chamber of
heavy cast aluminum—vhich also im-
parts a quality of brilliancy to the ve-
production.

May 7 say a few acnrds regarding
the merits of the Music Master,
MUSIC MASTER is an enduring wohich to my sway of thinking is su-

musical instrument. Hear it and see it perlative jn ils field. For clearness
of toune it exceeds any loud speaker

I3 g - - 1 3 :
at your .de"dm s, or have hlm send one cvhich has been brought to my atten-
to be tried and proved wirh vour own tinn, and being directly interested in
set. vedio avork I oconsider your product
; a big achicvement and a <waluahie
Dealers Everywhere asset (n the radio <vorld.

Please accept my heartiest con-
gratutations.

%Sﬁ@ ﬂﬂ?@gﬁ@‘ﬂw {C:@ajf—p®wﬁ1']j@ﬂ Sincerely yours,

(Formerly General Radio Corporation)

Makers and Distributors of High-Grade Radio Appavatus @:,% < %%&5

5. W. Cor. 10th and Cherry Streets
Chicago PHILADELPHIA Pitisburgh Excluzive OWell actist

i Connzct Music Mastzr 14-inch Model, for $3O
il in place of headphones. the Home

H No batteries required. 21-inch Model, for $35
B Mo adjustments. Congcerts and

H Dancing

RADIO REPRODUCER



Performance
plus Beauty

Choose your panel for its insu-

lating value as well as for its]

appearance.

MAHOGANITE
Radion Panels

nive you both the supreme insu-
lation and the beauty of polished
mahogany. For Mahoganite is
not a surface finish but a mate-
nial which extends from one
side of the panel to the other.

21 Stock Sizes

Mahoganite and Black

&x 7 7x 1 §x26
ox 10 7x 18 9x 14
sy 14 7x21 10 x12
5x 21 7x24 12 x 14
x 7x26 12x21
7x 7x30 I+ x18
7%12 7x48 20x 24

Look for this stamp
on  every gepuine

ware of substitutes
and imitations.

- %& Supreme Insulation

PANELS

Pials, Sockets, Knobs and Insulators
At ANl CGood Radio Shops
or write to
American Hard Rubber Co.
11 Mercer St. New York

Radion Panel. Be- |

western  medical  authorities  who lhave
studied radiotherapy and principles of clec-
tricity.  Concerning cancer therapy a few
inherited  traditions must be disposed of.
Obviowsly, the accumulation of cells called
cancer, or sarcoma, are subject to the same
biophysiological laws as any other cells.
So far as the human body is concerned there

must  be certain stimulating forces, self
regulative forces. When thesc are inter-
fered with, certain parts of the body will

because of dishalance
of equilibrivun between stimulating  forces
and regulative forces. This s uttered as a
warning to those who tamper with high fre-

show giant growth

quency currents,
The strongest indictment yet uttered
against the wave of radio cures, so called.

and against quack doctors using such appa-
ratus, comes from a Jeading Ch1caoo sci-
entist whe claims that the small percentage
of cures effccted by X-Rays, or the short
wave. hy skilled practitioners, shows that
results are obtained only because the energy
obtained is transformed into heat, that the
cathode rays produce heat, and these short
waves, or rays now known to science are
the X-Ravs. They must have a tremendous
voltage to go through the tube, sometimes
as high as 200.000 volts. These rays are of
extremely short vibration. The application
of high frequency current is not a direct
electrical phenomena. It is simply using

heat.  Diathermy is not an clectrical apph-
cation, for heat is produced by the electric
current, thus eliminating all the physiofogi-

cal effects of electricity.

For application in a medical way it may
he said that X-Rays have but one charac-
teristic, namely, to penctrate all suhstances
which light cannot do. This impetus of
electrons may produce various kinds of
waves. Some ether waves are one mile or
one and one-half miles long. These are
catledd the Hertzian waves used in wireless
tefegraphy and radio. They are the longest
cther waves known. Shorter waves are
used for other purposes and the shortest
ravs kinown are those used for the X-Ravs
The shorter the vibration of X-Rays the
greater i3 the penetrating power. The de-
velopment of this vibration depends upon
original impetus. For therapeutic purposes
the X-Rays are used because they are very
short. In order to produce the X-Ravs of
verv short ascillation, a tremendous velocity
nf the original electrons is necessary De-
cause a tremendous veltage must go through
the tube,

Since the subject has been discussed by
national scientific journals. radio doctors
and vendors of rvadio curc equipment have
hecome chary of intervicwers and prominent
medical authorities are reported to he con-
ducting a quiet investigation of the activities
of the new crop of radio doctors in the
Middle West.

Hints on Receiving
Sets

(Conlinned From page 1750)

e O

From ez

be abandoned for two reasons. First, at
very ligh {frequencies such as those em-
ploved 1n broadcasting, the radio frequency
resistonce duc to skin effect is so great that
cven the employment of special wires does
not reduce it very much. It is just as well
to use simple solid wire which is very easily
obtainable, Second. the use of special Litz
wire introduces the possibility of increased
resistance. for it consists of a large number
of very fine wires stranded together. these
wires having enanel insulation on them. In
order that the Litz wire be uscd to advan-
tage. it is necessary to use all these strands
unbroken : if one or a munber are not used.
the re<istance goes vp, which may very easily

Radio News for June, 1924

IMPROVED AND PRACTICAL

SUPER - HETERODYNE
“The Rolls Reyce of Radio”

The improvement worked out by our Chief
Radio Engineer and his staff has definitely
established - the superiority  of our Super-
Heterodyne because:

1. It is easy (o control
2. It has only two dials for tuning (which

can be calibrated).

3. It employs a tuned intermediate wawe am-
plifier—so

4. It iz more selective and more se e
ihan otber 5.H. sets.

No potentiometer is used, thereby elimi-

nating a very critical control. Moreover,

8. Balancing of tubes is entirely unneces-
sary, and

7. Filament contro! is not at all eritical.
8. Regeneration and oscillation on inter-

mediate wave amplifier is controlled by
a small feed back condenser that can be
permanently set at most sensitive point.

9. Tuned plate system at the first tube gives
additional Short Wave Radio TFrequency
Araplification.

10. Any regenerative or Radio T'requeney
tuner may Dbe used with the oscillator
and intermediate wave amplifier.

A complete deseription of this improved ecir-
cuit appeared in the New York Evening Mail
Radio Magazine of January 19, 1924, A copy
of this editorial will be sent FREE on xe-
quest.

This Famocus 8-Tube Set

built in a beautiful piano finish solid mahogany f

cabinet. Uncondltmnally guaran- $150

teed for one year.
All parts for this

8-Tube Set

Every part needed is included and
Each part is absalately guaranteed.

When ordering by Mail Include
with Order

Atlantic & Pacific Radio Co.

223 West 34th St., New York City

e

$75

Postage

3 1099 Genptere

Lowd (‘_/’pea/ccw

YOU CAN RELY
ON MORRISON

for a true reproduction of all broead-
casting at all times.

Simply turn the litde dial to find sait-
able volume.

Many of America’s most
ws Morrison

critieal fans tell
bhas no equal as a fine Joud
speaking unmit. It is Ior that reason we
can_ aflord to sell Mortison on a money-
Lack guarantee.

$10.60

Complete With Five Foot Cord

Order from your deater or direct from
factory.

Let us send you a heautiful color catalog.

DEALERS
You can sell Morrison the vear ’round.
Ask for our merchandising plan.
MORRISCN LABGRATORIES, INC.

339 East Jefferson Ave., Detrmi Mich,

DON'T LOSE YOUR RIGHTS
Before dlsclosing your invention
anyone gend fm blanl; form “EVI-
DENCE OF CONGEPTION" (w0 be
Form and in-
copcerning patents Tree.
NCASTER & ALLWINE

270 Ouray Btdg., Washington, .
Originators of (he form “"Evidence

signed and witnessed.
formation

of Conceptios
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“Leave Those Dials Alone
You're Spoiling
the Music”

“For goodness, sake, leave those dials alone. Willard B Batteries
You're spoiling the music.” e v tpie e bt 21550 e,

the other of 4.500 m. a. h. capacity. Each

Doesn’t it just make you boil over to have this of these tybes can be purchased in 24 or

45 volt units. Glass jars enable you to
see the condition of your battery at all

said to you, just when you are struggling your Gmes and nelp prevent slectrical teakage.
hardest to give the family a good concert?

Willard Rechargeable B Batteries will help
you hold those out-of-town stations without con-
stant retuning.

It’s no reflection on your skill as an operator that you find
it difficult to tune when your B Battery current is shaky.

To get the real beneft out of the finer adjustments on your

. 3 )
set you need Willard B’s. Willard A Barteries
Just hook up with them once and listen to the difference. Good A Batteries are as important as good B
. ) . tard A Battories i a comes of moipes, Snchud.
And a block of Willard B’s is the sweetest thing you can ing the Willard AlLRubbar A Battery, with
. - . rubber case and Threaded-Rubber Insula-
have when it comes to maintenance. Just snap on the little tion.  Sizes up to 150 a. h.

Willard Colloid Rectifier when you want to re-charge.

If kept charged they will work at top efficiency four or
five years.

That makes them mighty inexpensive batteries to own.

WILLARD STORAGE BATTERY COMPANY, CLEVELAND, OHIO
In Canada, Willard Storage Battery Company of Canada, Limited, Toronto

The Willard Dealer will be glad to give you a

copyof the interesting booklet,*‘Better Results

from Radio”’; or send direct to Witlard Storage
Battecy Company. Cleveland, O,

Rechargeable Batteries for
&




YOU CAN LEARN

NEWSPAPER
WORK

Experienced Editor Will Teach You
How to Become a
Reporter

FASCINATING WORK--GOOD PAY

Only a Few Months’ Work Required
To Qualify You for a
Beiter Pasition

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. Hundreds of ambitious men and
women enhance their ireome materially by
corresponding for newspapers ot writing for
magazines in their spare time.

We Will Teach You at Home

We can (Ievelop vour talent for writing
and lead you into this well paving profes-
sion. Our Practical Course in Journalism
was personally prepaved by Henry J. Brock-
Editor of the New

meyer, Assistant City
York Evening Post. Mr. DBrockmever has
trained hundreds of men and women, many

of whain have, under his guidance, developed
into front rank reporters or feature wwriters.
Mr. Brockmeyer's course will teach you
what it would take years of actual news-
paper work to learn. It consists of six
comprehensive lessons just brimful of every-
thing a reporter must learn. The following
are only a few of the subjects covered.
Starting in Journalism. What is a News-
paper? What is News? Start and Finish
of a News Story. Technical Terms. The
Tvpe Point System. Styles of Type, Proof

Reading. Capitalization and Punctuation.
A Late Tire Bulletin, Court Stories. Libel
Laws, Copyright. Hints to Reporters. Per-

sonal Conduct. Re-Writing and Condensing
Stories. Paragraphs and Short Items. Good
and Bad Stvles. Broadening the Vocabu-
lary. Aids to Good Style. Special Stories.
Slmgettmns for Stories. Rhetoric. Prepar-
ing Your Story. Don'ts for Writers, Office
Organization. Syndicated Matter, Business
Office. Mechanical Department. Hints for
Headline Writers., The Make-Up. The
Country Correspondent, etc., etc.

Use Coupon—=Save 50%

Although the price for the entire course is

$10, eutitling the student to full consuliing
serviees directed by My, Brockmever per-
sonally, we will accept enrollments, if the

eoupon below is used before July 20, at §5—
exactly half prige,
Five Days’ Trial

Just pin a check, money order or five dollar
bill to the coupon below and mail. Then
take Ave davs after the course arrives to
decide whether you want to keep it. If not,
return it at our expense and your money
will be immediately refunded.

THE PRESS GUILD, G6-R West Broadway, N. Y.

W W D 2 P S B SN ES e S A A R e

1824)

nec.,

THE PRESS GUILD, ine
66-R Wcst Breadway,

(Expires July 20,
New Yeork Cily.

Enclosed find £3 rm which you are to ship me at
anece, prepaid, Hemy J. Brockmeyer’'s eomplele caurse ln
Tvaclical Journalism with (he Gistnet understanding
that If T veturn the course fn five days my full §5 will
be rvefunded and no rquestions asked.

(Name)

A T R

happen.  When soidermg  the wive, it s
necessary to remove the enamel from each
individual wire. otherwise the latter will be
insulated from each ather. If the cnamel
is off all hut a few. the resistance of the
wire goes up. If some of the strands are
hroken. which is very likely to happen since
thev are so small. the resistance again goes
up. In other words. Litz is very difacult to
work with: so it hest to stick to the
readily obtatnable, simple and easily worked
solid wire.

18

CONDENSER DETAILS

The next Ingical part of the receiving set
to consider the condenser.  Not much
nced be said here about the construction of
it however. a3 tlis subject was covered |
detail in the March, 1924, issuc of Rapio
NEgws in an artcle on “Modern Radio Ap-
paratus s Cemrlensers”” Bat a word should

i

13

i
e Stater
cmmemass
2| Refer
Frg A

Always connect 1he rotor plaies of the vari-
able condenser 1o the flament. This elimin-
ates body capacity efects.

e said about the method of wsing condensers
and connecting them in receivers. A con-
denser has a rotor and a stator.  The rotor
is conmected to the handle which is twmed b\
the operator; the body of the opcrator 1s
thus cepacttively conpled to the condenser.
The rotor plates should under no circum-
stances he connected 10 the grid or the
vacoum tube. for the capacity of the bady
when numng will affect the grid and give
different tuning. Thus, if the rotor s con-
nected to the grid, the signals mav decrease
when your hand approaches for tuning the
condenser. und they max incrcase when the
hand Js remuoved. which makes nning diffi-
cult. By connccting the rotor plates to
ground or filament. this is avoided. Stator
plates, for hest results. should be connected
to the grid as m Fig. 1.

When comnecting a condenser to the input
side of the detector tube. namely to the grid.
through a grid condenser and teak, care
should be taken ta connect the return cireuit

|
L

H

Iha,

||

Fig. 2

Always connect the grid return circuit of the

detector tube to the positive leg of the fila-

ment. This insures maximum detector
sensitivity.

to the positive leg of the Alament, not to the
negative. A detector tube with grid con-
denser and leak 15 much more sensitive this
way, because its action depends upon the
grid being given a small pusitive poteatial,
which may easilv be secured by connecting
in the manner described and shown in Fig. 2
On the other hand, the return circuit of both
radio and audio freguency amplifiers should
always he connected to the negatize leg of
the filament.

GRID BIAS ON AMPLIFIERS
Oue of the most frequent mistakes in the
construction of sets (unfortunatelyv even

some commercial sets have it) is the omis-
sion of a grid bias or “C” battecry on the
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I ative tuner for

i Ise It wwith any
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12, o iy balters

operaiion ag weil as

sturave hactery. Lc.m
1ete with bulh, Daiteries, phones, t! 3y 30
Cfreular fnr 2 cents.  This sel recoivod leaﬂu
American’’ Begional prize of ${50.

t
SIMPLE SIMON

regenerative  luner
awilcles and  unly
ane coutrol.  Three thotsand
miles has Ween  eonservative
rnge during winter, This sel
works on a Joop up 1o hun-
diedds af nriles, o with a
ground wlhre  only,  withour
¢ither aerial or loop.  Just
the ihing ia stap ve-radiation.
DPrived a1 $15.00.  Add P.P.
e O pounds. 88 tuner with
one-stel. ampll B
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3000 MILE RADEO
TRESCO TYPE X
REGENERATIVE

RECEIVER

Lirensed under Arm-
stropg 1, 3, Patent
. Fovre-
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ers_Je-
Hent-
ng  Radio
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le Armstrong
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4 500 to 1000
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Regenerative
| Tuner
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| This sct d8 norlale

. and uses  any e
.‘:)J) tube.
7 Send Stamp for
Cireulfar

TRESCQO, DAVENPORT, I0WA

-

SAMSON

TUBES

buys a geod

$3°50 201-A Type Tube

Specialists the SAMSON
TUBE, using the most up-to-date
mechanical and scientific  devices
lknown together with the greatest
carc and years of manufacturing
experience,

Mail Orders Promptly Filled,
with Money Back Guarantee

Dealers’ and Jobhbers’ Trade Solicited

PHOENIX TUBE CO.
23 E. 26th St. New York City

make

SoGaR

BSGSEGE66S

&5 s

UNITY VERNIER RHEOSTAT

The Highest Type
Instrument Made
) Ay Resistance $2.
b “Hear a Set
That Uses One”

ELIMINATE THE NOISES IN YOUR SET

The book “TUBE CONTROL,” written
for the amateur, and for the benefit of
Radio Reception, by J. Elliott Jenkins,
Engineer of Broadcasting Station W. D. A. P.
willtell you how toelear up your signals.

Every set owner shonld have this book.
10c at your dealers, or 14c postage to
UNITY MFG. CO., 224 N. Halsted St., Chicago
W‘M@@%§W‘

GEGOW
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PPN
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~ YPlug thelittle leaks

and save the DX stations

OU EXPERIMENT with circuits . . . you study

the design of your transformers . . . you select your
tuning instruments with care . . . you keep your bat-
teries fresh . .. and still you just miss DX stations
you particularly want to get!

Why do you miss them? Why must others, using
the same circuit, continue to make records you can't
equal?

Is it because there are unexpected leaks in your
equipment? Are some of the smaller parts—the “little
things™ you don't pay much attention to—are they
draining energy away?

Why man, there's not the slightest little switch, the
most unimportant little accessory, that doesn't influ-

PLUGS - SOCKETS

B C

JACKS - RHEOSTATS -

Tl

Is mme sums up MAR-CO
SHUR-GRIF plug. No tools
needed to change tips imswn-
ly—to make leak-proof cenr-
nections permunenily.  In
flashing black and nickel for
75 cents.

W
i\\

S
i

Nothing adds the professional
touch to the home-made set
ltke the striking beauty of
MAR-CO gold-placed bezels
45 cents. Black finish 25 cents
Nickel 20 cents. -

akeproal’ con:
nes o 31

ence your results. Every place where there's a
connection offers radio energy a chance to escape.
And every small part offers you an opportunity to
make your results better . . . to make your DX list
longer!

MAR-CO small parts will help you—if you'll use
them wherever you can-and insist on getting
MAR-CO when you buy. Skilled craftsmen make
MAR-CO small parts . . . and they make them with

the precision of scientific instruments. They make
them to stop the little energy leaks . .
to your range.

It will cost you no more, frequently less, to say
MAR-CO—and you'll know you're getting leak-proof’

service!

. to add miles

s

| ]
i

D
T
[

|!§-£ T

[T

[T ]

i

Snap—and ali i3 silent! Snap
again—and recprion <oncin-
ues instundy.  Make your sce
conyanipit—tonight — with
a MAR-COQ Blasent battery
switeh, only 10 cents ac your
dealers,

i

it is—when you u past
MAR-CO Arstor Crap 10
ohm rheostacs—e big one
dollar’s worth.

75 cents.

MAR-CO U.V. 199 sockets,
with pressure contacts, with
Bakelite basz, with single
‘mounting screw and heavy
felt cushion supphied —give
REAL rube protection for




Radio Fans

GET THIS!

—new efficiency

—greater distance
—better selectivity
—finer tone quality

—on YOUR set NOW!

with the new

VARIO COUPLERS

By a special new winding and
better insulation, they reduce all
losses of energy formerly found in
vario couplers, There are no dead
end losses on taps not in use. They
have low dielectric, low distributed
capacity and a consequent increase
in selectivity and range, No varnish
and cement are used for coil insu-
lation. Terlee’s are arranged for
¢ither panel or table mounting,

I you want better all 'round re-
sults, use a Terlee Vario Coupler—
Type “S” for crystal or audion cir-
cuits—Type “R" for radio frequency
regenerative or non-regenerative
circuits. Type “8,” $6.00; Type
“R)” $7.50.

Ins-ur-ize

Your Tubes With A
TERLEE

INS-UR-TUBE

Absclutely prevents accidental
burning out of expensive hard-to-
get tubes. Red label for storage
battery tube. Green label for bat-
tery or peanut tubes. Price $1.00
and worth a lot more.

¥ you want the best resulis, re-
member that there are no real sub-
stitutes for Terlee Products, If
your dealer cannot supply vyou,
write to us.

Teriee Electric & Mig. Co.

Dept. A-6, 443 8. Dearborn Street

Chicago, Il

“ifakers of Radio's Best for Better Radio Results”

| MARLE TRANSFORMERS
The Heart of a Good

Receiver
Uniform amplification all fre-
quencies up to as many as 3,500

cveles  without distortion  or
howl!

Speak to Your Dealer about
Marle Transformers
Marle Engineering Co.
Orange New Jersey

who derive larg-
est profits know
and heed ecertain
gimple but vital

facts before applying for Patents. Dut book Patent-Sense
gives ci{nse facts; seanb Sree. Wﬂ\‘.e. ACEY & LACEY,
631 FSt., £ D.C. 1869,

amplifier tubes. Amplifier tubes generally
are worked with over 90 volts on the plate.
When a tube is worked with more than 30
volts on the plate, it should have connected

in the grid circuit a negative potential. This
is important for three reasons: First. it pre-

vents grid currents {rom fiowing and thus
decreases the losses which otherwise occur.
In the second place. by using a suitable nega-
tive potential on the grid, the tube is worked
on the straight portion of ity characteristic
curve, which results in maximum amplifica-
tion.  Without this suitable hias less than
maximum amplification is secured. In the
third place, and perhaps the most important
as far a3 broadcast reception goes, the grid
bias helps secure best quality of speech and
music.  Without a grid bias we have grid
currents which result in distorting the re-
ceived speech and music. If most of the
available commercial sets which give poor
quality speech and music are examined, it
will be found that nine times out of ten
there is no grid bias battery. This is a
fundamental principle of ampiifier construc-
tion which all builders of their own sets
should remember: No bias battery imeans
poor quality. The best value of grid bias
to use depends upon the tvpe of tube and
the plate voltage. The higher the plate
voltage the greater should be the bias. Ad-
just the grid bhias until speech and music
reception is best. For UV-201A tubes, a
grid bias of 434 volts should he used with
%0 to 100 volts on the plate. If over 100
volts is used, this should be increased to
about 7 to 9 volts negative. For UV-199
tubes, plate voltages higher than 80 or 90
should not be used and for these voltages
‘the grid bias should be 414 volts,

Seconaery of A.F£ Transf

IME

L D I
et Tt loud
£78.3 speater
The proper way to connect a loud speaker to

the last amplifier tube to secure best quality
of speech and music.

CONNECTING THE LOUD SPEAKER

As itmplied above. in broadcast reception
the listener is most interested in good qual-
ity. When he listens to a stringed orchestra
he wants to hear a stringed orchestra and not
a jumble of sounds which are like music, but
still are not music. There are numerous
places in the receiver where the quality of
the received speech or music may he de-
stroyed. One of these was mentioned ahove,
namely lack of bias battery. Another and
equally important place is in -the loud
speaker. Best service is derived from a loud
speaker when nothing but alternating cur-
rents flow through it. The instant direct
cwrrent passes into it, distortions make their
appearance, since the direct current tends to
demagnetize the windings when the loud
speaker is not ~onpected properly in cireuit.
Although rules are given for connecting the
loud speaker properiy. they are not always
followed. Also the presence of the direct
current saturages the magnets and thus pro-
duces distortion. The easiest way out of this
morass is to connect it so that direct current
cannot flow through it. This mcans the use
of two additional pieces of apparatus. hut
the results are well worth it since threugh
their use the loud speaker magnets will never
be mjured. and the qualitv of the loud
speaker will be at its best. This method of
connection is shown in Fig. 3. L is a very
high inductance. and is a 1 mfd. con-
denser. The condenser prevents direct cur-
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UDIPHONE

Years ahead of the average Iloud
speaker. The long experienced of phono-
graph perfection has been brought to
radio reproduciion by phonograph crafts-
men and radio acoustic engineers. The
AUDIPHONE production  challenges
comparison with the original of the
broadcasting program. All of the music
and speech re-vivified by the “taminated
voice core.”  Adjustable from the ex-
terior. Your money refunded. unless the
Audiphone satisfies vou. Nothing could
be fairer. At vour dealers or direct, if
you mention his name.

No extra batteries needed
Complete, with connecting cord
ART MODEL $
Beautiful Antique Bronze
Finish

14 Inch Horn $5 Additional
B Write for literaiure

N-te the similarity of

consiruction between the
phonograph reproducer
{illustrated in the upper
panel) and the repro-
ducer of the O’Neil
AUDIPHONE (below):
both have a mica dia-
phragm set in a sound-
box chamber actuated by
an elbow stylus bar.

ONeil
Mfg.Co.

719 Palisade Avenue
West New York, New Jersey

SURE-FIRE )
O “cmysmai U

THE MARVEL OF ALL
SYNTHETIC CRYSTALS

L‘t raordinarily supersensitive all over.  Tdeal
Retlex eircuits.  Tested. sealed. guaranteed.
dorsed by Mail and Tribune.

50c. Mtd. at all dealers or sent postpaid.

Specialty Service Co., 9 Hanson PI., Bklyn, N. Y.
Radig, Ltd., Montreal, Can. Canadian DIstributors,

Insure your copy reaching you each

month. Subscribe to. Radio News—
$2.50 a year. Experimenter Publish-
ing Co., 53 Park Place, N. Y. City.
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You hear each note as
if you were right there

exclude outside noises. A unique feature—there
are no screws on the head-band or adjusting rods,
which means added comfort to the wearer.
Murdock Radio Phones are the result of 20
years of research and effort to make
a high grade headphone that sells at
a moderate price. Over 1,000,000
Murdocks are in use today. Quantity
production has enabled us to stand-
ardize our quality and price—so that
when you buy a Murdock you are
sure of getting the best possible

No MATTER how fine a receiving set you have
—it is no better than the headphones you
use. Connect a pair of Murdocks to your receiver
—and tune-in on local or distant stations. It's
the real thing. Voices and music
come in mellow and true—clearly
and with wonderful volume. Just
as if you were in the same room.
Murdock Radio Phones represent
the highest acoustical efficiency.
Particular attention is given to the

proper seating and clamping of the
diaphragms. This prevents distor-
tion. The sensitive diaphragms
translate radio signals intc the nat-
ural sounds of voice and music.

Murdocks weigh only
13 ounces

Built, not assembled

Murdocks are made in
a single umii, of super-
ior moulded insulation,
Each part is fitted by
one process into  its
proper place. They are
moulded together — as-
suring frmness, streogth
and durability. And they
can't get out of adiust-
ment.

'phone value. Buy a Murdock today
and test it out. They are fully
guaranteed.

Murdock Multiple Plug Jack

TuE best plug jack value on the
market today. Permits the use of
one to four ’phones at the same time.

Get one—and let the whole family
listen in.

The Murdock Five Tube Neutrodyne Set
(illustrated above) is now ready. See this new
type at your dealer’s.

TrER extremely light weight en-
ables the user to wear Murdocks for
hours without discomfort. The head-band is of
new design, flat and yielding, and will not bind
the head. Ear caps are especially designed to

Murdock Phones wid Plegs ai vour nearest dealer

WM. J. MURDOCK COMPANY 363 Washington Avenue, Chelsea, Mass.
Branch Offices: Chicago and San Francisco

E LR

a== === Mail coupon {or Iree booklet

2 3

L] B

§ WM. J. MURDOCK CO., H

§ 363 Washingron Ave., Chelsea, Mass. e

E ]

: Gentlemen: Please send me. without obligation. your L]

y Sree booklet, “The Ears of Radio”—which explains the k

H importance of radio ‘phones to efficient radio recepticn. :

: 1] N L]
] ame ]

Standard since 1904 E st :
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GIVE YOUR SET
A REAL CHANCE

to show the tone
and volume it can
develop with this
sensationally suc-
cessful, long range
reproducer! Ex-
clusive microm-
eter adjustment
means more sta-
tions, better
values, real music.
No extra batteries
or coils— natural
reproduction.

Superspeaker

Costs no more than others
but yields results that
can't be equalled--As fine
in appearance as in per-
formance—A big, substan-
tial, well finished musical
instrument —any dealer
can be proud to stand
back of it.

JEWETT RADIC &
PHONCGRAPH COMPANY
5680 Twelfth Strzet

DETROIT MICHIGCAN

rent from flowing through the loud speaker
but permits the audio frequency currents to
How uminterrupted. The secondary of any
audio {frequency transformer may he used
with the primary open at L. Insulate the
primary terminals so that they cannot be
shiort circuited, for if they are, no signals
will e received, This method of connection
will give the best results. Incidentally it will
give the maximum amplification which the
last tube is able to produce, which 15 not se-
cured with the loud speaker connecied di-
rectly in the plate circuit because the induc-
tance of the loud spealer is small.

All of thesc points are fundamental and
may seem (trivial, but every radio set is
really made up of a large number of what
appear to be trivial things. It only takes
a trifle to spoil a set, and likewise proper
carc of trifles will make a good set.

One must alwars give consideration to
small details if their goal be distant recep-
tion and elear reproduction of speech and
mosic.  One turn more or less on a tickler
coil may make all the difference in the world
insofar as reliable ‘operation of the receiver
is concerned. Other trifles are just as im-
portant,

The Vacuum Tube and
How [t Works

(Continned from page 1749)

here, but the fact may be taken for granted
that to get a certain amount of amplifica-
tion of the signal voltage requires about
three times as many tubes, with their asso-
ciatedd apparatus, il the amplification is to
be at radio frequency than if it is to be at
audio frequency. Certain features of a tube
which have a negligible effect at audio fre-
quency limit veyy much the usefuluess of the
tube when used at a million cycles. This
difficulty in high {irequency amplification is
so marked that an amplifier may apparently
be designed correctly, but so far from fail-
ing to increase the high frequency current as
much as expected will give actually less
signal strength after it has gone through
the amplifier than at the beginning!

The best receiver circuit for ordinary
radiophone amplification uses about five
stages of radio frcquency amplifieation, then
a detector, and then two stages of audio
frequency amplification. Suchi a recejving cir-
cuit requires eight tubes, rheostats, ete., and
is, therefore, more expensive than the aver-
age radio listener cares to obtain. If a loud-
speaking horn is to be operated from the
set still another tube is advisable, this tube
having its characteristics adapted to the
horn that it is (o operate. The ordinary
detector tube canpot furnish enouglh power
to operate a loud speaking horn without
causing considerable distortion.

THE ARMSTRONG REGENERATIVE
“FEED-BACK” CIRCUIT

It is possible to make a special connection
in the ordinary single tube receiver and by
proper adjustments to increase its sensitive-
ness perhaps 25 times. In this special con-
nection the plate circuit of the tube is con-
nected to the grid circuit in such a way that
the changes n plate current tend to re-
mforce the signal itself. The idea was de-
veloped and patented by E. H. Armstrong,
and is known to all as the Armstrong “feed-
back” circuit,

One of the easiest ways of using Arm-
strong’s idea is given in the coumection
scheme of Fig. 16. It wilt be seen that this
connection is practically the same as has
been previously given with the exception
that there is mow an extra coil placed in
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For Happy Days by the Sea
HOSPITABLE, HOMELIKE

| (HALFONTE-
- | HADDON HalL

‘ ATLANTIC CITY

For more than fifty years these
two hotels, now combined in
| ownership and management, have
i been the choice of cultivated, in~
lj teresting people—bent on happy,
health-giving days by the sea. S

]

American Plan Onty. Abways Open,
Write for itlustrated folder and raies

LEEDS AND LIPPINCOTT
COMPANY

NEUTRODYNE

5 TUBE KNOCK-DOWN
NEUTRODYNE SET

with blue print, driiled and engraved panel. Every
part needed to build this set is included as follows: |
grade capacily .000.57::, a

Mounting  Brackels—Neutralfz-

ing Condensers ({sels of parts ENCLUSE POSTAGE
with glasa Dielectri¢). § Dake-

lite Sockets, One 20 ohm Rheo-

stal, Ong 6 ohw Rheostat, Two shielded Auvdio Trans-
formers, 3 Dlals, 3 Mica Iixed Condensers (capacl-
ties 046, .001, .00025), 1 Tubular Grid Leak and
Maonnting, 9 Binding Pos(s, Lugs, 9 lengths Bus Bar,
2 lengths Spagheuwl, | Panal (drilled and neally en-
graved), Blue Print {large, with compleie and siraple
dlagramg), I Copper Skeet, 1 Print for placing parts.

3 Meutro-Coils, siik wire wound
on all genuine Rakelile tubes,
3 Variable Condensers, high

We guarantee these parts to he the bast
quallty money ean buy, irrespestive of price.

NEWS ITEM FROM
“FINANCE and COMMERGE"™

At last, lwowever, the price objeetlon has been
overcome, Naturally it was one of the oldest of radio
flrms, one of the substantlal upfts in the radio world,
that brought this about,

The Allantie & Pacific Badio Company set ils tech-
nical department lo worlk upon thls uvroblem of mro-
cucing _a npeulredyne set to be sold at moderale
cost.  The vadio world, as a vesult, has just weicomed
the announcement ULy the Atlantie & Paeific radio
ﬁ[OIGS of complele parts for a neutrodyne set, the
1_Sel ufﬂ;’:[eml.s Desire” &t the incredlbly low oprice
of $25.

Atlantic & Pacific Radio Co.
223 West 34th St., New York City

Ask Your Dealer For o
MONTROSE VERWNIER
CONDENSER
The condenser with genuine bake-
lite end pieces. Has posilive con-
taet hetween ihe vernier plate and
raain shaft. Will gel the rogults
whers ethers fail, guaranteed to

glve entire satisfaction.

MONTROSE MFG. GO,
1333 Fulhm St.. Breoklyn, N. Y.
Ptinne Oecatur 7383
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iica does not S5
warp or cold flow!

T has none of the other tricks asscciated with rubber compounds.

It does not discolor in the sunlight; it does not soften at temper-
atures of 95 or 100 degrees; its insulation strength gets better, instead
of weakening with age.

Those are some of the chief reasons why 125 manufacturers of the best
known radio sets made in America use Formica. No other form of
Bakelite has so fine a finish either in black, natural brown, or mahog-
any. None is so free from pit marks on the surface.

When you insist cn Formica you are getting the best panel, or tube
sold in America teday — and the best informed buyers in the industry
back up your judgment by buying it themselves.

Dealers: Formica prestige and advertising help you sell panels and
tubes. Formica is known and demanded.

THE FORMICA INSULATION COMPANY

“

4618 Spring Grove Avenue, Cincinnati, Ghio

Sales Offices

50 Church St., New York, N, Y. 1210 Arch St., Fhiladelphia, Pa. 510 Caxton Bldg., Cleveland, Ohio
422 First Ave,, Pittsburgh, Pa. 1819 Lyrndale Avc., S. Minneapolis, Minn. 9 S. Clinton, St., Chicago, IlI.

1042 Granite Blds., Rochester, N. Y. Shelden Bldg., San Francisco, California 313 Title Bldg., Baitimore, Md.
415 Okio Bldg., Toledo, Ohio Whitney Central BRldg., New Orleans 47 King St., Toronto, Ontario

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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NEWS OF

FTER the great battle of
Marathon, 490 B. C., between the
Athenians and Persians, a rtun-

ner named Phidippides carried news
of the Greek Victory to Athens about
25 miles away. So great were his exer-
tions chat, delivering the message, he

This great agency of enlighten-
ment is available to anvone possessing
a receiving set, but for its true enjoy-
ment, only the best in Radio instri-
ments should be used.

The Holtzer-Cabot Eleceric Company
has spent vears in scientific experiment
and development, so that its Loud
Speakers and Headphones faithfully
reproduce the messages which come to
us through the air.

fell dead. Our annual Marathon race
commemorates this evenc

Radio now enables us to learn of
great events

almost (nsiantaneousiy.
Holtzer-Cabot Loud Speaker $25.00
Loud Speaker Phonograph Attachment 10.00
No. 2 Universal Headphones 9.50
No. 4 National Headphones 6.00
1Write for booklcts explaining how the evclusive

features of these instruments cnable you

to enjoy the wenders of Radio p

y THE HOLTZER-CABOT ELECTRIC CO. i

125 Amory Street, Boston, Mass.
6161-65 South State Street, Chicago, IIL
Dept. D1.

BuSIvESS

[ Radio Wherever You Go

Vacation — Outing -— Touring

This vear go wlth Radio. Camp, fish, hunt, lour with Radis. Make
vour vaeation complete, Liven up the rainy days and lopg, dull
evenings. Take the new, wonderfu} Ozarka Portable, Leng-Distance
Receiver wilh vou.  Get the sporis returps—tlie coneerts—he special
features of hundreds of broadeasiing stations, And best of all you'll 7,
have it tor Lome use when you return. Ozarka is buill for longZ ,‘
distance—1000 miles is not unusual. Simple to operate.  Con- ’.
venlent and Mght to carvx.  Only weizhs 15 1bs. completc Case

Is 1631035 inches.  Completely equipped with aevial, ‘A’ and

“*B*” Barteries, three No. 199 tubes, and one set of hedd phones,
Ready [or instani use. Pnco complele ready Lo listen in
$65.00, Extra phones, §5.50. Rlg demand. Order at once.
Senct  $10.00, pay Dbalance on  delivery, Satisfaction

guaranteed.
Local Representatives Wanted

QOrarka Radio offers lhe greatest opportunily 1o make
nioner, Big market~—easy sales. Oser 1,000 Ozarka
Agencies now (lomv wonderful business. %me territory
uow onen. ouw're interested, se write today for "Lhe
“:0zarka Plan.’” Don’t fail Lo glvo name of youl counly.

OZARKA, Inc., 63 North Peoria Street, Chlcago
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! the plate circuit.  This. coil, known as the

“tickler” cofl. is connmected magnetically to
the coil in the local tuned circuit. By “con-
nected magnetically” we mean that the two
colls are placed in such positions with respect
to each other that when the magnetic field of
one changes, it induces a voltage in the
other,

It will be noticed that this tickler coil iz
counected in the plate circuit directly next to
the plate. In many homemade sets using
tickler coils this coil is put between the Fla-
ment and the telcphone, so that eithe E

"B’ battery or the telephiones are connected
directly next to the plate. Thiz should not
be done. because it malkes the tuning of the
set much more erratic. It is because of this
connection that peculiarities of tuning are
noted. A friend of the writer reported that
to get the best tuning in his receiving cir-
cuit he had to place his feet a certain dis-
tance from the radiator! The effect he
reparted was not a {ake cffect, but one which
will always he obtained if the tickler coil is
not placcd directly next to the plate. The
effcet is due to the electrostatic capacity of
the operatar’s body. With the telephones con-
nected ncxt to the plate. the capacity of the
aperator’s body has an appreciable effect in
tuming the circuit, so that getting closer or
mmore distant from the radiator the circuit
was actually being tuned. TIf the circnit is
connected, as shown in Fig 16, no such
peculiarity in the tuning of the circuit will
be faund.

HOW THE TICKLER COIL WORKS

A simple explanation of the action of the
ticicler coil is as follows: Signal currents
flowing in the antenna induce voltages in the
lacal tuned circuit L,-C,, which is tuned to
the signal frequency. Current is thus caused
to flow in the L;-C, circuit and it is to be
remembered that this current is really caused
to flow hccause of the effect of the changing
magnetic field, set up in L by the signal
current, acting on ¢oil L, to produce voltage
in L,. The grid potential will go up and
down at the same frequency as the signal

current and so will cause the plate current
to risc and fall correspondingly. This
changing plate current, flowing through coil
L. will give here a correspondingly changing
magnetic field which reaches out from L.
into L, because of their proximity. This
changing” magnetic field in L, from L. will
so act as to give a voltage in L, which helps

out the voltage induced in L, by the signal
eurrent in the antenna. In other words, the
changing plate current, caused indirectly by
the signal current in the antenna. so acts as
to help the signal current in the antenna to
procuce bigger currents in Z,-C,. Tt is the
amount of current in Z,-C, which determines
the strength of signal heard in the tele-
phones.

The ‘“regcnerative action.™ as it is called,
is controlied in amount by the proximity. or
relative positions, of coil L, and the tickler
coil Ls. The closer these two coils are to-
gether the greater is the regenerative action
and the louder is the signal, up to a certain
limit. If the magnetic coupling of L, and
L. 1s made too tight the tube circuit mav give
all kinds of queer noises, sometimes a series
of “clucks” at the rate of ane or morc per
second, or singing, or squealing noises, de-
pending principally upon the size of the grid
condenser and grid lealk. If such noises 2
obtained the coupling hetween the tickler  f
and L, should be reduced until they disap-
pear.

Another scheme which uses Armstrong’s
idea, which is an extremely sensitive circuit
for receiving short waves, is given in Fig. 17.
Besides the coil L, for coupling the tube cir-
cuit to the antenna, two variometers are used,
L. and L,;: one in the grid circuit and one in
the plate circuit. When these variometers are
each adjusted to just the right amount, the

signal is increased to a wonderful degree.
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Why The FILKO'sTAT 15

Unconditionally Guaranteed
To Give Satisfaction!!!

Millions of radio fans think they are getting 100 per
cent. results from their sets. We know they are not.
We want them to try FIL-KO-STAT and learn what
perfect reception means; how ability to “tune your tube”
gets DX Stations you never heard before—makes tubes
function noiselessly and controls regeneration, prevent-
ing squeals.

Write for a free copy of ocur
new booklet, “Improved Recep-

tion Through Scientific Tube
Tuning”. Address Dept. R. N. 6

Radio Stores Corporation
Sole International Distribucors

Home Office, 220 West 34th St.
New York, N. Y.

BRANCHES IN LEADING CITIES
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| E-'RESH MAN
Variable Grid Leal

The Standard Unit for Every Tube Sef

ment to the correct amount of resistance.
The Freshman Variable Grid Leak is the
most compact, the most perfect, the most
cliieient, the most readily adapted to all
grid circuits—and the only one which is
entirely scaled and always remains unaf-

EVERY tube and every circuit requires a

difierent grid leak resistance, The
method employed in the Freshman Variahle
Grid Leak permits you to adjust you cir-
cuit to any resistance you wish, from 0 to
10 inegohms in an unbroken range of 180

degrees. fected by any climatic conditions. It is the
The Freshman Variable Grid Leak and 0 I
Condenser comhined tales the plaec of a R G I N A L
orid econdenser, leals mounting and grid
Yeak—and, in addition, permits an adjust- VARIABLE GRID LEAK

Fither Base or Panel Type Complete with $1 00

.00025 or .0005 m.f. Freshman Condenser .

Either type without Condenser, 75c IJ

R esh | s, S
e s | (has, Freshmanfo.Inc. | e e
ﬂE&”l.yfﬂ.?n,_t‘ﬁmm; Nadiol Gonderiser ¥Pooucts :.,i;'ed“':l,'!m:’:. suo
5. - "
syne circi 106 SEVENTH AVE., NEW YORK, N. v. | = "%
i"‘"'"——_'-' e S s e S - sl |
Fadme A ™ IMPROVED MODEL “B”

Hammarlund Condensers
Grounded Rotor—Brass Plates

Increase Your Velume and Distance!
The Model “B” Hammarlund is a laboratory

product of the highest tvpe of precision. Its
use will be of material advantage in increasing

Micrometer i - e .
Vernier volume, reaching out for distance, eliminating
interference, and in the quality reception of
Prices for Panel Mounting broadcasting in general.
43 Plale 001 DMfd. .. ..87.00 (1) Lowest losses (too {5) Adjustable cone bear-
23 Plate .gﬂgSg %I[fdl . . Sﬁgg small to measure) ings
17 Plawe 00038 DKL, -2 (2) Micrometer Vernier ini
23 Ml .. . 5.50 (8) Double wiping con-
él%rl%[uare'o}gé’l?gllé Bead 75 (2; }Szolderéd brass gla;est tacts
4" pure Bakelite Dialov..oon 1.00 ( frg:; grounde ©  (7) Takes any size dial

WRITE FOR DESCRIPTIVE At your dealers, otherwise send purchase
CIRCULAR price and you awill be supplied postpaid.

HAMMARLUND MFG. CO., 144 W.18th St., New York, N.Y.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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= Fig. 17

Another scheme using the feed-back or
generative system for amplifying signals.

This is a rather more difficult circuit to ad-
just than that given in Fig. 16, but is gen-
erally a more sensitive one for shori wave
receivers.,

A suitable regenerative comuection, prop-
erly adjusted, will give an amaunt of ampii-
fication equal to that obtained by between
one and two steps of a transformer repeat-
ing, audio-frequency amplifier,

RECEIVING CONTINUQUS WAVES

The connection schemes shown in Figs. 16
and 17 are both useful for receiving con-
tinuous wave (generally abbreviated C. W.)
telegraph signals. In such transmission there
may be sent out [rom the transmitting station
a high frequency current of continuous
strength as long as the key is held down. Tt
will be noticed that this is different from
spark telegraphy (or damiped wave teleg-
raphy) which sends out a series of high-
frequency wave-trains as the key is held
down, the number of wave trains per second
being fixed by the number of sparks per
second at the transmitler, geunerally about
1,000. The ordinary vacuum-tube receiver.
when used for spark reception gives a musi-
cal note in the telephones, the pitch being
determined by the nuwmber of transmitter
sparks per second.

[f such a receiver is used in listening for
straight C. W, signals (sometimes another
scheme for C. VW, than that assumed above
is used) nothing will be heard because there
1g uo such thing as spark frequency to de-
termine the pitch of the received signal; the
current in the receiver is one of constant
amplitude high frequency and therefore
inaudible. To make it audible its ampli-
tude (or strength) must change at regular
intervals so that jts changes will give in the
teleplhones an audible note.

The Heterodyue Effect.—This can be done
by a scheme due to R. A. Fessenden, known
as the heterodyne, or beat, method of recep-
tion. If the incoming signal has a frequency
of 1.000.000 cycles per second and if there
is continually in the receiver circuit another
current of frequency either 1,001,000 cycles
or 999,000 cycles per second. this local high
frequency current and the current set up by
the sigual will act together to give a com-
hination high frequency current, the ampli-
tude of which changes 1.000 times per sec-
ond, But if there is in the local tuned cir-
cuit a high-frequency current the amplitude
of which 15 changing at audible frequency the
tube so acts (as previously explained), that
there is heard in the telephones a musical
note, the pitch of which is fixed by the
frequency of the amplitude variation. Hence
in the above case the continuous wave signal
of 1,000,000 cycles would. with the ass®
ance of the other high-frequency curr
produce a musical note in the telephones of
1,000 cyeles per second. As soon as the
signal stopped comming i there would be
present only one high frequency current.
beats could not be formed. and so nothing
would be audible in the telephones.

By those who have studied the operation ot
the ordinary pipe organ it will be recalled
that the low notes are produced in a manner
similar to that just described for the con-
tinvous wave receiver. To get a musical
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Heavy Bakelite shells of rich brown
color. Windings of correct guage wire
and properly proportioned for best
reception. Large bearings assure
smooth operation and long life. No
sliding contacts; rotor connections
made with special fexible wires,
through hoellow shalt to binding
posts on stawor shell,

The stopsare a partof the stator and rotor and are posi-

tive. Bakelite especially treated ro prevent distributed
capacity, Arranged lor either panel or base mounting.

VOLUME!

HE variometer or variocoupler 1s responsible for the strength of the signals

received. Therefore, the size, shape, gauge of wire and number of turns in the
Kellogg variometers and variocouplers are the result of exhaustive tests for equip-
ment that will give the best radio reception.

Therefore, it is to your advantage to demand Kellogg variometers and vario-
couplers and know that you will receive better reception, resulting in maximum
entertainment, and value from your radio set.

If your dealer does not handle Kellogg, communicate direct with us,

KELLOGG SWITCHBCARD & SUPPLY CO.

1066 West cAdains Street, Chicago
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Licensed by TIn-
dependent  Radio
Manufacturers,
Inc., under Haze!-
tine  Patent No.
1.430,080. daved
March 27(h, 1923,
and other patents
pending.

T

At
G co“?‘
‘EMARK hE\\- SERSE ..

20 BOYDEN
PLACE

experience.

quantity production.

same points.

Balanced/
RADIO RECEIVER

VERYWHERE the EAGLE leads!
lts perfect balance—Ilike that of
the structural iron worker—is the

sum total of infinite skill and years of

Until others can success-

fully duplicate the exceptional skill in
balancing and testing of each receiver,
there can be no real rival of the EAGLE.
A product of

“quality” rather than

Stations located

instantly by turning dials always to the

Fasy to operate as a

phonograph. Unreservedly guaranteed.

Write for Literature

on request).

supplied postpaid.

Two types:
for free circuit diagrains,

Actnal Size

(practically unbreakable) give you distance with clarity.
to the efficiency of any set by reducing iunterference.

See that you get the New Improved Myrers.
Insist on Myr:h at your dealers'—otherwise send purchase price and Dbe

Dry Battery and Universal {for storage battery).

ment necessary.

STATIONS

in one hour!

—heard with one Myers Tube (name and address furnished
The remarkable results being obtained with
Myers Tubes are due, largely to the elimination of socket
with its bunched leads.

Myers Tubes

They add 50%

Others are not guaranteed.

Write

$ EACPI, complete with E ers o Ltd
A I 777 ‘Z/aa/um Tubes
ets or other equip- 240 CRAIG STREET, W.

MONTREAL, CANADA

Write for introductory offer Radio Console
An attractive pleee of Furniture. Will hold Atwaler-Tent
or any size Verlical Panel.Set, with Acid Proofed Conmpart-
ments for Batfteries and (‘hamn likewlse on Neutrodyne
qnd Superl:etemcls ne Cabine

TURM RADIO CABIN\I%VT FACTDR

Cept. 1, 3l9 S. lefferson St. 871 Chicago

‘ Gode Instructions That Instrucl Only $2.00.
dents now licensed mastered Code
speed Hours.

Stu.
16 Minutes.
Information Iree

Ten word
Dedge Radio Shortkut,-Dept. N, Mamaroneck, N.
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note of pitch 32 (fhat is 32 vibrations a
second) two other notes are sounded in
unison, say 64 and 96: the combination of
these two gives a beat note, the pitch of
which is equal to the difference between the
two notes sounded, in this case the desired
pitch of 32 vibrations per second.

The local high-frequency current required
for C. W. reception is obtained by using a
scheme like that of Fig. 16, increasing the
magnetic coupling between L, and L. some-
what more than usual. In >ucl a cas’
tube, wlen acting properly. will genut e
high frequency currents in circuit L,-C,, the
frequency of these currems heing fixed by
the natural period of the circuit. The tube is
said to be “oscillating.”

By changing the setting of condenser C,
the frequency of the local oscillations can be
changed at will, and hence the pitch of the
musical note heard in the phones will corre-
spondingly change. This interaction of the
incoming signal and the local oscillation
gives rise to a peculiar whistling noisc as
€, is continually changed. if some radio sta-
tion is sending out continuous wave radiation
at the time.

As (, is varied, from very small value up.
a very high note is heard which, as €, 1s
changed very slowly, comes down the whole
musical scale and below it, passing below
the audible range, As the increase in the
value of ¢, is slowly continued the note
again appears, very low in pitch, and then
ascends through the whole nusical scale.
finally disappearing into the maudible range
of frequencies above 15,000 vibrations per
second. This whole change in the pitch of
the note will generally take place as C, is
chahged over perhaps only two or three of
the smallest divisions ou its scale.

Zera Beat Frequency—If the value of
C, is set to be in the middle of the region
where the beat note is helow audibility, the
local frequency is the same as the incoming
frequency. Hence there are no beat notes:
this is sard to I)e the coudition for “zero
beat frequency.” The detecting tube is
generating high frequency currents but they
are mauchble as they have the same fre-
gucncy as the signal.  If. with this condi-
tion, the coupling between L. and L, is de-
creased as much as possible, still keeping the
tube in the oscillating condition, the detector
is set in its most sensitive condition for re-
ception of radiophone signals. To determine
whether or not the tube is oscillating with
the coupling used, ¢, should be mcrea>ed a
very little; if a low note is heard from the
radiophone transmitting station. besides the
music or conversation. the tube is oscillating
and C, can be safely decreased to make the
beat 1ote go below audibility with the tube
still oscillaring.

If the rcceiving station
transmitting station from
notes are being obtained. low-pitched beat
notes are in general impossible; as C, 1
changed. the beat note decreasing from high
values, there will be found a value of C, he-
low which no beat note is audible. Thus a
certain setting of (, gives a beat note of
1.000: somewhat less gives a note of 400 and
if C, is further decreased, the note suddenly
disappears completely. This is because the
powerful, near-by station is trring to make
the little receiver tube oscillate at the same
frequency as itseli and when the nequency
of the little tube gets too close to that o he
transmitter station such a condition res.
the frequency of the current in the L,-Cy
circuit suddenly changes from that fixed by
L. and €, to that of the transmitter station,
and so the beat note at the samc fime disap-
pears.

is close by the
which the beat

USING THE TUBE TO GENERATE
ELECTROMAGNETIC WAVES

As has been mentioned in the previous sec-
tion, if the plate circuit of a tube is suitably
coupled to the grid circuit. there will be
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TWO RADIO LEADERS

Fach Supreme In Its Class

Testimonial

1 Nadienal Airphous Coip..
14 Hudson Sreet,
Nuew Yok Clw.
Moarch 2o, Juwd.

Gentlutnen;

It might intevesl vou to know thar wheo I v :
tube sel, I thought it was & Loy and cﬁdll noL think it possible for
suclt a small insirument to veeelte radlo hreadeast fram dlstances your
set iy reputed to perforo,

T have since learned thab xood ihinzs comve in small pa
happy te acquaint you with the wiarvelous results and
distances of rece nmn that [ heawd, aml what is w
alt, is lhe clar distinctiveness amd tolume, L b il Oﬂhlaml
Calit., just a$ clear as KDKA Pittshurgh. I got Denver, Col,:
Darx_npmt Liwa; Cleveland, Cineinpati, Celumbus, Burialo, Phil
delpbin, Atlanta, Ga.; 2K Cuba, all the stations in New York
Newar bpun"hel Providenre wslon, also  Mantyeal, Tm
Canada: and Uids may be the hizgest surprlse o you when I ormh
lllll\ stale that I heard London, relandd, tor four nlghis In o sue-
ion. § heard some leetures from London rather rfaint but very
'LUll“)lU

and am
] i

Also hzard s messtze wirelessed from a U, S, wwship from Tahiti
Island in ihe Pacific Ocean.

All of the ambave stations were recelved from iy country home at Lake
Tlacid. My aerial 1s construcied of a single wire 133 feet long
erected on the uveak of a mouniain using a 1235 Teel lead in.

Being a Chenieal Engineer by profession aand having been aw}ciared
with Mr. Stefnmelz of the General Lleetric Co., at Sehenectacy, N,

amd al present being connected with ihe Peters I'rocess Co., wu will
appreciaie my _interest in the art of radio sciences and you will he
further pleased wa leavn that I have been unable 10 accomplish any-

(o twenly times the auinmt of your MONODYNE and anvone thas
way doubl these facls may  cxomimieate with me ctpe nf Perers
Piocess Co., al Awslerdam, N, Y.

Yours very truly.

(Sigect) B, Sanlord Peters

el voar MONODYNE

where neav the digtances with Tour and five tube sets costing ffteen |

$8.50

Without
Tube

The Monodyne Amplifier while
designed for use with the Mon-

odyne receiver can be utilized
with any set. Perfect amplifi-
cation of voice and music with-
out howling or distortion—two
will operate a loud speaker on

any set—one or more stages

can be added as desired.

Y IRPHON

PORATI

18 HUDSON 3T. NEW YORK

$10-00

Without

MAT 9N AL
DYNE

NATIONAL
@ONODYN E)

PA TRADE MARK

TUBE SET

MODEL GT-1

MADE BY MASTERS
OF RADIO ENGINEERING

Designed and built by acknowledged leaders, the Monodyne
receiver marked a new point in radio history.

[t meets the insistent demand for all the amusement and
education that radio broadcast affords at a price within
reach of all. .

The knowledge and experience gained by vears of intimate
association with the development of radio has placed the
Monodyne firmly

IN A CLASS BY ITSELF

Cost of complete Monodyne Tube Set including Tube, Head-
phones, Batteries and Antenna Qutfit, ready to receive

broadcast $22.

Order from your dealer or sent postpaid te any address
in U. S, Dealers: Write for exclusive agency proposition.

cammzacners SEND NO MONEY =--venmmanam

[

1

g Nationa}! Airphone Corporation, R.N. 6.24
1 18 Hudson Street, New York City, N. Y.

: Centlemen:

] Sekncé pre,paiﬁl thle articles National Monodyne.

I marked, for which will pay _ B A

@ postman upon delivery the National Amplifier.

1  Advertised Price. [nterference Eliminator.

1

b ONAME L
bUSTREET ottt e
1



The Extension Cord Par Excellence

FROST-RABED has developed in irs line of Extension Cords the ideal means
of connecling receiving ser and loud spesker, even when in separare rooms.
Furnished in handylengths from 10 to 100 feet, in either tinsel cord or twisted
pair, the former slightly higher in price. Beautifully made—finely finished. 1f
you have a loud speaker you should secure one of these Extension Cords teday.

e e )

&

&
)

T ]m:
@@&B@%@TR@T g—i@g § I1LLINOIS.
NEW YORK CITY KANSAS CITY, MO.

NOT

FACTS! cidius

Have made this MARTINOLA one tube set the pride of hundreds of
people. A REAL RADIO SET—BUILT as you have wanted it to be—
of PROVEN QUALITY parts, mounted on a GENUINE BAKELITE
panel and in a GENUINE MAHOGANY cabinet.

A DEPENDABLE,
CLEAR, SELECTIVE
AND DISTANCE

RECEIVERK

MarrtinoLa TypeE I
PRICE $15.G60
Without Tube

TYPE T may be easily attached to TYPE 1T (a two stage amplifier) forming a three
tube set of superior qualitv. TYPE II may also be readily attached to any standard
one or two set on the market. Type IT (sithour tubes), Price $20.00.

Your order will receive J E ALBRHGHT & CO BUY DIRECT FROM

R pron]lpt altentmnd US, the Manufacturer,
exél;tcéﬁlf::gncege;})\r er 825 Broadway, New YOl‘k N Y- and save the Difference.

Operate your radio from your
lamp socket with a
Gould Unipower Battery

For complete information address

GOULD STORAGE BATTERY CO.,
30 Bast 42nd Stree. New York

K E N N EDY
Jmﬁlyﬂy@\fﬁﬂmo

See your dealer for demonstration of Kennedy re-
ceiving scts or write us for descriptive literature.
THE COLIN B. KENNEDY CO.

Saint Louis san Francisco
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set up in the grid circuit high-frequency
alternating currents, the frequency of which
is hixed by the natural period of the grid
circuit, that is, by the L and C in this cir-
cuit. To the btudent who has mastered the
first principles of electrical engineering it
secms very strange that a source of con-
tinuous current power, the “B” battery, cau
generate alternating current power, and in-
(Ieed a really accurate explanation requires a
fairly exhaustive analvsis.

It is possible to point cut. howes=», in-
statices of common accurrence in hoa
nearly similar phenomenon is taking place.
What makes a violin string vibratc? How
does the cantinuous <lea(lv drawing of the
how across the string male it oscnllate back
and forth (the mechanical equivalent of an
alteruating current) a thousand or more
times a second? Certainly the violinist is
not actually pulling the string hack and forth
with that frequency. He merely gives a
aniform, steady pull to the bow, and this
steady puil of the bow corresponds to the
steady, continuous current power supplied to
the vacuam tube hy the "B~ hattery. Analy-
sis of the action of the violin string shows
that the changing of the steady pull of the
how into the whrator\ motion of the string
is due to the peculiar friction between the
resin-covered bow and the stretched string.
The string. it will be noticed. vibrates at its
natural flequenc» that is, at the {requency
with which it vibrates when plucked and left
free to vibrate by itself. This corresponds
cxactly to the fact that the frequency of the
alternating current generated by an oscil-
lating vacuum tube 15 hxed by the natural
frequency of the oscillating circuit.

Another instance from every-day life is
the motion of the halance wheel of a watch.
The mainspring can evidently push the bal-
ance wheel in only one direction. yet the
wheel continnally works hack and forth—
oscillates. In this case the essential feature
in the problem is the action of the escape-
ment ; this allows the maiispring to push the
balance wheel in one direction and then pre-
vents it from pushing against the halance
wheel when it is on the other part of its
H\Vll’lo'

A flexible stick in a smoothly running
streain of water provides another illustration.
When canoeing in a swift, smoothly running
river the writer bas often noticed sticks,
anchored at the lowcr end in the bed of the
streain with the top projecting above the sur-
face, continually oscillating back and forth.
for hours at a time. In this case the peculiar
friction between the smoothly flowing water
and the stick permits the uni- directional push
of the river water to maintain the stick in its
oscillatory motion.

A uni-directional flow of steam through a
whistle sets the air into vibratory motion.
the frequency of the vibration being fixed by
the length of the whistle tuhe. The wind.
blowing through tightly stretched telegraph
wires, gives the humming noise with which
we are all familiar,

So we see that there are many cases in
every-day life in which a source of con-
tinuous power is ablc to maintain a body m
vibratory motion. These cases differ from
that of the oscillating triode only in the fact
that they are more difficult, to the trained
scientist, to cxplain and solve accurately: to
one skilled in the art the operation of an
oscillating tube is an exact and pre able
phenomenon. ’

The Triode as a Power Generator.—The
amount of alternating current power de-
veloped by the small detecting tube used to
receive continuous wave signals, is only a
small fraction of one watt. To develop
much alternating current the tube must be
supplied with more power than the ordinary
“B” battery can give and be able to absorb
this greater power without overheating, or
suffering other injurious effects.  So, tubes
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LOUD SPEAKER

Complete. Delivered
Ready (or Anywhere
Immediate in the

Use. ® U. 8. A

A Loud Speaker for thousands of Radio Fans
who are Jooking for a moderate- prlced speaker
with quality.

Special (pon-vibrating) metal horn, 21 iuches
high, bell 11 inches in diameter, complete with
special loud speaking wnit and 5 foot cord.

An ideal speaker for home uxe, reproducing
voice and music in perfect mellow tone, with
plenty of volume.

No extra batteries required.

Connects to receiving set in place of head-
Pbones.

Made in four finishes: Plain Black or Brown
Satin; also Special Alligater grain in Black

and Green or Black Crystalline.
-t ————

plete with 5 foot cord and
rubber coupling

Jeblers and

Ackerman
301 West 4th St.

MODEL A" LOUD SPEAKER UXNIT,
for use with horn or phonograph, com-

$4.00

Moyour dealers or

Dealers Wanted—Write {ur

This speaker has boen se.
lected as the best value by
eng of the largest selting
wrganizatiens in the country.

et prepaid un receipt of Price.

Discounts.

Brothers Co., Inc.
Dept. R.N. New York City

Improve your set cith

an AmerTran

Type AF-6 (Turn ralio 35)
Type AF-7 (Turn ratio 314)
Priee, either type, 8£7
At your Deale’s

Send for Cireular.

AmerTran audiv

used in eombination
nrst stage.

YPE AF-7
—Tuarn ratio 314—

THE AmerTran Tvpe AF-6
{Turn ratio 5), has long
been acknowledged the Stand-
ard of Excellence for audio
amplification.
Type AF-7 (Turn ratio 3%4),
now, after long study and
experiment, offered in response
to the demand for a companion
transformer designed expressly
for second or third stage ampli-
fication. In this use AF-7 de-
creases the tendency to overload
the last amplifving wbe on loud
senals

ig

Henceforth, then. it is possible to obtain a low ratio
transformer,
tone guality and full amplification of low notes when

which insures perfec

with an AmerTran AT-6 in the

American Transformer Company, 177 Emmet St., Newark, N. I.

Designers and buiiders of radio transformers for over 22 years.

=

Rusonite Predusts Gorp.,

. ", y A . in the
FIXED DETECTOR ™
TONE ADJUSTER -BAKELITE BASE
Guaranteed.  Price, $1.25.
RUSONITE PERFECT RADIO CRYSTAL
Supersensilive,  Price mounted, 50c

Rusgnite Gatwhisker 14K Gold 250
15 Park Row, New York, N. Y.

et
famitiar with
medigtely.

" RADIO FANS

Would

g seis and parls on {he marlet.
nialites 1n

vou like 1o zel a start as salesman or dealer
radie field?  We wanufaclure one of the Dest
We wanl local
your disirict. We shaw you how
i lhe radio husiness. 17 you are
vadis you ¢ eam a hig income im-
This is epen fo part ume men. Wrile Lo

Mr. Howard, 1249 Wilson fve.,
Chicago, Il

atarted
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designed to give enough power to operate a
transmitting station are much larger and
hetter evacnated than are the tubes used for
detectors and amplifiers. The Alaments are
much larger, use much more power for
heating and evaporate a much greater num-
ber of electrons. The plate circuit is sup-
plied with power, not from a few small dry
cells, but from a small direct current gen-
erator, to give an apprcciable fraction of
an ampere at from 300 to 1.000 volts. These
figures are for the small tubes used in
amateur stations; the commercial 10118,
usitg triode oscillators. have tubes using
as much as 100 watts or more to heat the
filament, and in the plate circuit are used
direct current generators which give many
amperes of current at as high as 15,000 volts
or more. The amount of power generated
by a small tube at an amateur station is
about five walts, whereas the large tubes
mentioned can each generate a kilowatt
(1.000 watts) or more.

Efficiency of Tubes as Generators—The
efficiency of the small tube is about 25 per
cent., that is, of the amount of power sup-
plied by the generator in the plate circuit
ahout one quarter is changed into high fre-
quency. alternating current, power. If we
allow also for the power used in heating
the filament of the tube, generally supplied
by a storage battery. the efficiency of the
small tube is only about 10 per cent. The
larger tubes, using much higher plate volt-
age. have efficiencies as much as 60 per cent.
to 80 per cent., depending wpon the voltage

Frg. 18

used; the higher the voltage of the plate
Il .
N % [
V -
J

A commonly used circuit for making a triode

generate sufficient high frequency power to
excite a transmilting antenna.
circuit machine the more efficient is the

tubc as a converter of the continuous cur-
rent power into alternating current power.

Heating of the Plates—Anvone who has
worked with transmitting tubes knows that
the plates of the tubes are likely to get red
hot. when in operation. What causes this
heat? We have previously said that the
temperature of a body is fixed entirely by
the amount of agitation of its molecules.
The more rapidly thev are bumping back
and forth the hotter is the Dody. If several
hundred volts are used in the plate circuit
of a vacuum tube oscillator, the attraction
of (he plate for the electrons evaporating
from the filament is so great that when
they arrive at the plate thev are moving
with an almost inconccivahle velocity, meas-
ured in many thousands of miles per second.

These high-speed clectrons are stopped
when they bump into the plate, and in stop-
ping they naturally stir up the molecules of
the plate with which they collide. T ol-
lisions result in an iocrease in the = zag
motion of the molccules of the plate. Hence
the plate is heated. Tt is perfectly possible
to get a metal so hot by this hombardment
of electrons that it melts,

Tyvpical Circnits Used —Various circuits
have been used to excite an antefina by an
oscillating triode.  They are all mnearly
equally good if the proper adjustments are
made for each case. Fig. 18 shows one in
which the tube is not directly connected to
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Why Burn Five Tubes
To Do the Work of Three?

Three tubes, duo-
reflexed as shown

at the right, are

~—

Jully equal to jive

tubes in conven-

tional sequence.
— Y

Themost lmportantadvanca
in couplmg methods of late
years is Ecla Selectoformer,

materially improving range,
gelectivity and volume, $3

Erla Push-Pull lransformers
pandle output of hve-watt
power tubes, using as high
as 350 volts on the plate,
withoutd.istortion. Paic $10

An pane[ls 1mproved IDOV
?é bezels, finished in

bnghl: mckel or duu enamel

wnlh telescoping rim to
"to }4 " thick material. ZOc

Exclusive, double, tilting

springs of rla Sockets
give clean, wiping contact
essential to low amperage
tubes. List 65¢ and 75¢

IVE, stages of amplification with only three tubes—-
this is the secret of the amazing coast-to-coast loud
speaker range of the Erla three-tube Duo-Reflex cir-

cuit, surpassing all but the most elaborate hook-ups in
sensitiveness and volume.

Erla Duo-Reflex action (patent applied for) enables
vacuum tubes to do triple duty, as simultaneous ampli-
fiers of received radio frequency, reflexed radio frequency
and reflexed audio frequency currents, tremendously in-
creasing efficiency while reducing cost.

Indispensable to the practical application of this princi-
ple, and the foundation of its success, are Erla synchron-
izing radio and audio transformers.

Accurately superimposing (1) received and reflexed radio,
and (2) rectified radio and reflexed audio currents, in
their coincident passage through amplifying tubes, they
eliminate all trace of distortion. Only those who have
actually heard Erla performance can realize the vast im-
provement in tone quality resulting.

Other exclusive Duo-Reflex advantages, for example, the
fool-proof tuning control, giving an accurate log of sta-
tions together with complete freedom from radiation,
have equally scientific origin.

Erla Selectoformer, tested capacity condensers, and fixed
crystal rectifier spell outstanding advancement in their
respective fields.

For complete Erla circuits, ask your dealer for Bulletin
No. 20; or write, giving your dealer’s name.

Electrical Research Laboratories
Dept. C 2500 Cottage Grove Ave., Chicago

RLA

s,

Unduplicated sensitiveness,
range and volume, from 200
to 700 meters, are assure

through employment of Erla
reflex transformers. List $5

Even three stages fail to
impair the dlstﬁ:rtmnless
performance of Erla audio
transformers, an achieve-
ment unduplicated. List $5

End erysial troubles with
Erda Axed erystal. Highest
rectifying value and npon-
oxidizing contact point
guarantee satisfaction. &1

Thewerds “'tested capacity,”

found exclusively on the
labels of Erla condensers,
provide positive assurance
of correct value, 35¢to 75¢

Dealers and Jobbers—Erla
dependable radic products
provide surest gusrantee of
speedyturnoverand volume
of sales, in season and out




Na.ald Small Space
No. 401

Cross Section

a.ald De Luxe
No. 400

NA-ALD
SOCKETS

rent.
insulating

For 200 Tubes
No. 400, Price 75¢
No. 401, Price 35¢

Three for $1.00

For U.V. 199
No. 499, Price 50¢
No. 429, Price 75¢c

For W.D. 11
No. 411, Price 75¢

No.

DEPT. K

Na-ald Sockets { f :
Bulelite, giving the malerial irs highest di-electric propertics.

“Trying™ 1
veality caused hy poor connection.

400 De Lnxe
Superheterodyne Sets.

De Luxe Socker

g

ITS THE CONTACT |
THAT COUNTS

The hest radio engineering practice of today calls for the
climination of as much materin) as possible in rthe neighborhood
i tlose parts of the set which carry the radip frequency cur-
This applies not only to metallic substanccs, but to
matcrials as

well.

provide for ths by having uniform walls_of

noises, often atiributed to B _latieries, are in
Na-ald De Luxe contacts

not only press on the hottom of tube, terminals, hut cut into
the sides, automatically making a bright, perfect conmection.

is the standard for Newtvodyne and

Send 15¢ or cover of Na-ald dial oy socket carton for new
Relogrevure Bookict, “What te Build.”

ALDEN MANUFACTURING COMPANY
52 WILLOW STREET

SPRINGFIELD, MASS.

i~

after constant use.
DEALERS:

11 Elkins Street

mounting. Unusual double-wipe spring contact
makes firm, sure contact with tube prongs, even
TUse it to get best resuits

Genuine Bakelite!

The most efficient dials and sockets are made
from Bakelite, the world's foremost insulating
material. Our experience as one of the coun-
try's oldest molders of Bakelite is one of the
reasons why BELL Sockets and TDials make
good wherever used.

The BELL DIAL

Highly polished. Clean, white engraving.
Accurate prass bushings that will not wabble
on the shaft. Strong mechanically and unaf-
fected by moisture and temperature. Color
will not fade. In 2, 3, 3%, and 4 inch sizes,
Made also with hole through knob for verniev
attachment.  Vernier knob to match ecan be
supplied.

The BELL Square Socket

One-piece molded Bakelite, for base or panel

g
3

T# your jobbor docs not "
have BELL Redio Prodiucis. .
For circular on molded sockets ond dials.

BELL MANUFACTURING CO.

Bosion 27, Mass.

write s

FREE

Price
Full

Flis right under closed window. Can he R E A L v A L U E
bent 1o fil ledges.  Covered with fireproot Three cireuit  hegl up  whether  you
insulating material, revenling ground- buy the merex Universal Tuper or
ing of eirculis on wet swlodow sllls. nel. amazing results,  Lite wie on .
Takes place of ungaiuly porceizin Lak wiuned  prinary and 1807 ucl;l;r.
tubes and holes in the windew sash. 83, Similar icstrouiams sell fur $5.50,
AL your dealers’, or order dircct. sutisfaction v wciney laek within five days.
Denlers Write:
ELECTRAD, jnc. Dept. H AMERICAN STANDARD ELEC. CO.
428 Broadway New York 243 Wosh 3dth Street

New York City
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range of the station. To cover much dis-
tance with a low powered station the receiv-
ing circuit must be verv sensitively tuned
and if the frequency of the transmitting
station is varyving this cannot be done.

The best stations set their frequency by a
small oscitlating tube connected to a closed
tuned circuit, which has a frequency en-
vrely independent of any changes in the
antenna capacity, The grids of the tubes
furnishing powcer to the antenna get their

excitation by magnetic coupling te this
closed oscillating circuit.  Both the el
circuit and that of the small excite. tube

(called the master oscillator) must be ac-
curately tuned to the wave-length it s de-
sired to radiate,

VOICE MODULATIONS WITH TUBES

In radio telephony it 1s necessary to vary
the amplitnde of the high frequency current
in the antenna according to the voice-fre-
quency which it is dcsired to transmit.  This
is best accomplished by using an extra tube
as a so-called modulator; the function of
the extra tube 1s really to use up more or
less power from the oscillating tube and
hence to make the antenna current vary. The
hest arrangement for this purpose is shown
in Fig. 21; it 1s due to Heising and is the
well-known  Heising scheme for modula-
tion.

Frg. 2/

Circuit diagram of the Heising modulation sys-
tem, the one universally employed in radio
broadcast transmitters,

Both oscillator and modulator draw their
plate-current from the same machine and
through the same iron core choke-coil,
shown in Fig. 21 connected directly above
the plate orcuit gencrator 'E,. This choke
coil prevents the eurrent supplied to th
combination of two tubes from varving ap
precrably ; that is, they both together draw ¢
constant current from E,. The telephon
microphone 17, is used to control the poten-
tial of the grid of the modulator tube,
through a step-up transformer AN. The
variation of the potentjal of this grid will
male the plate circuit of the modulator tube
take more or less current from the plate
circuit of the oscillator tube, as the sum of
the two plate circuit currents must be essen-
tially constant.  As the amplitude of the
high frequency current supplied te the an-
tenna by the oscillator depends directly upon
the amount of current supplied to it by the B
machine it is evident that the action of the
microphone A will control the amplitude of
the antenna current, making the envelope
follow the voice sounds acting at A7,

"“WIRED WIRELESS”

A new use of the triode in wire telephony
makes it possible to send many telephone
conversations over the same pair of wires
at the same time. The scheme used is the
invention of Alajor-Gencral G. O. Squier
and makes it essentially a radio telephone
outhit, hoth seading and receiving, but instead
of broadcasting the waves in all dir™ ‘ions
they are sent along ordinary telephon.  res.

The frequency of the currents used are not
as high as those used in rvadio, being gen-
erally betwcen 5.000 and 30.000 cycles per
second. A transmitter generating, let us
say, 20,000 cvcles is connected by two tele-
phonc wires to a rccelving c¢ircuit tuned to
receive 20,000 cycles, and regular communi-
cation is established by the same electrical
circuits and actions as though the two sta-
tions were using actual radio waves. A de-
tector and amplifier are necessary at the
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Barkelew Four-Phone Plug

PATENTS PENDING

AN
S Pyl

il

Connects one to four head sets and all in series to any
radio set employing standard telephone jacks.

Cat. No. 616
Price $1.5¢

It adds to the appearance of any set. Witk} all phone "E-—:
tips adjusted, the diameter is but 117 inches. =

Improvements in the 1924 model make it
the most reliable buy on the
radio market.

L T
[ [

CHICAGO, ILL.
-15 S:Ceenvon Sr.. : 472 FAchonT St.

NEW YORK ELECTRIC -MANUFACTURING CO; LOS ANGELES -
50 Chourcr St MIDDLE TOWN,———— OHIO. 4i1°S, M_All'_\.',ST.

Now Gldoes GLEARODYNE MODELS

Cleartone engineers have perfected a new circuit, embodying the desirable features
of SELECTIVITY, LOG-ABILITY, EXTREMELY SIMPLE TUNING AND PER-
FECT CONTROL in the new GOLDCREST CLEAR-O-DYNE FOUR TUBE
MODELS.
The beautifully etched, gold finished panels and the distinctive. solid mahogany
cabinets, combine to give you a receiving set which is a valuable addition to any home.
Long distance records are being established with these new models, on which_testi-
monials are being received daily. We want you to see and b_e convm_ced. Write
today for free illustrated circulars, showing all of our beautiful cabinet models.
Look at the prices below—then at the distinctive

DEALERS and JOBBERS design and characteristics above. Write for our

intcresting proposition—a business builder.

Model 60 ... ............. $60.00 Clear-O-Dyne model 70 ....$75.00
Model 61 ... ............. 75.00 Clear-Q-Dyne model 71 .... 90.00
Model 62 ... ............. 120.00 Clear-O-Dyne model 72 . ...135.00

The Cleartone Radio Company, Cincinnati, Ohio

"R ADIODYNE
NO LOOPS—NO AERIAL

Ready for operation by groundlng io a water pipe or

racdiatey, and throwing a few feet of wire on e flonr.

Uses any standurd tubes—iiry cell or stolmge bactery.

Estremely selective. ®imple to operale—onty two con-

trofs.  Wavelengih from 200 to 700 melers, Write

for Tolder deseribing this (antennnlesE.t‘x) rectiver.
WES

TERN COIL &
314 Fifth Street Racine. Wis.

HEAD SETS LOUD TALKERS
HONO ATTACHMENTS

TRIMM

RADIO MFG. CO., Dept. 66
24-30 S. Clinton St. Chicago, IlL
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receiving station just as they are in a radio
recerving station.

Such “carrier telephony” or “wired wire-
less,” as it is variously called, will probably
never have the vacuum tube apparatus located
on the subscriber’s premises; it will be in-
stalled only in the telephone exchanges, as
at present. The carrier current is sent out
only betwcen exchanges, that is, over trunk
lines. Thus, when subscriber .4 talks into
liis microphone, ordinary audio frequenC\
currents are sent to the ewcchamoe with v %h
he is comnected. Here a carrier freqe v
oscillator is operating and the voice of sub-
scriber A modulates (varies the amplitude
of) this carrier frequency wave, whereupon
the modulated wave is sent to the next ex-
change with which subscriber is connected.
In this second exchange are installed a de-
tector and amplifier and the detected current
is sent out from the exchange to subscriber
B as ordinary audio frequency current, just
as though A had been talking directly to B
by ordinary telephone currents.

It is feasible, commercially, to send over
a trunle telephonie line about five carrier
frequencies as well as one audio frequency
current at the same time without interference.
This increases fhe possible number of calls
handled between exchanges by six times as
many as would be possible without the
scheme, and without installing any more
telephove cables.

RADIO TELEPHONY AND WIRE TELE-
PHONY COMBINED

It will also be seen by the imaginative
reader that he may, while sitting at home,
carry on a telephone conversation with a
friend in Europe, or anywhere else in the
world. by such apparatus as lhas been
described. He may, for example, talk into
his microphionie in Chicago: the current
started in his microphope will be transmitted
by wire to a large radio central station. In
going the thousand miles from Chicago to
the sea coast, where the radio central would
be located, however, it would be necessary
for the voice current to be amplified several
times, by vacuum tubes used as amplifiers at
variots points in the wire telephone sy stem.
These are called ‘vacuum tubc repeaters,”
or merely ‘“repeaters’” Probably four re-
peaters would be used to take the current
from Chicago to New Yorlk, At the radio
central station the voice current would con-
trol the grid potential of a small vacuum
tube, this resulting in corresponding changes
in the plate current. This would be suc-
cessively amplified by tubes until it was
powerful cnough to control the output of a
100-kilowatt tube oscillator. This modu-
lated, power{ul, high-irequency wave would
be hurled into space for thousands of miles
m all directions. It could be picked up by
an antenna in Europe, changed from a modu-
lated high frequency current to audio fre-
quency current, put oi the ordinary telephone
wires and thus transmitted to the friend in
question.  And even after the tremendous
changes which would have been imposed
upon the wealk current generated in the
microphone at Chicago. the received speech
in Europe would very likely be clearer than
if it had been transmitted over only a few
miles of poor telephone line.

It will be noticed that at every step of this
miraculous accomplishment, today pos
even though expensive, the ubiguitous thi.e-
electrode tubc. first built by De Forest, then
perfected by the workers in research labora-
tories and fnally fitted with the remarkably
functioning circuit connections of Armstrong,
is quietly playing the all-important parts.
Even a Jules Verne, with all his wondeyiul
imagination, would find it difficult to predict
all the feats which this device will undoubt-
edly be carrving out at the eud of the next
decade.



Radio News for June, 1924

1799

No. 7111
Everead:
“A” Dry Cel)
The best
y for usc
Jry cell

gy &

EVEREADY
Rami 0
% BATTECRY

No. 766 “B™ Bartery, 22 14 valts

More Power for Summer Radio

WHEN you take radio away with you—take Bveready  multiple for each WD-11 or WD-12 tube—this gives
Radic “A™ and “B” Batteries, the batteries whose the economical “eighth” ampere drain per cell which
great power lasts longer. Remember, summer’s the  insures maximum economy and longer life. For sets
time when radio signals are weaker. employing one to three UV-1gg tubes use three
Batteries do get used up in time. The ones you've ~Eveready Dry (_3311 Radio "A” Batteries No. 7171
been using, though partly exhausted, may be satis  connected in series.
factory for the strong winter signals, but are pzob- The greatest electro-chemical laboratory known
ably inadequate for the weaker summer signals. created these famous dry-cell batteries on which radio

. ) . ;
. i argely depends. The experience of thirty vears in
For instance, use the familiar standard z2!j-volt | gely dep P vy

Eveready “B” Battery INo. 766, It has variable taps battery making sFanils 13:;1(:1( Offhf'fn‘ ) )

for “soft” detector tubes. Pur two, three or four in Eveready Radic “A” and "B Batteries—lively,
series to provide sufficient power for amplifiers, neppy, long-ived producers of power.

For your light-weight sets to take camping or on

To light the filaments of your dry cell vacuum } ]
hikes, Eveready has suitable small batteries.

tuhes for the longest time, use Eveready Dry Cell
Radio “A" Battery No. 7111. The Eveready A" Manufactured and guaranteed by
will astonish you by its ]ong’sustained vigor, ltis ATIONAL Carnson Corpany, Inc., New York—=8an Francisco

Headquarters for Redio Battery Information

advisable to use two Eveready “"A’s” connected in Canadian National Carbon Co., Limited, Toronto, Onzario

Informative and money-saving booklets on radio burreries sen: free on request. I

you bave any questions regarding radio batcerie:, wrize to G. C. Furness, Manager, Radio
Division, National Carbon Company, Inc., 122 Thompson Avenue, Long Island City, N. Y.

Eveready
&volt
Storage .

" Ho.

Daccerv “C™ Bartery

No. 763
Battery

Radio Battenes
o161 ~they last longer

“B" Batcery

No. 767
"B" Battery
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Keep Yourself
Up to the Minute
on RADIO

The one best way is with Letax Perpetual Radio

Handbook. Grows with every

new discovery about

Radio. Caunot become out-of-late. Gives all known
facts and new ones as they are learned by the authors—
Dr. J. H. Dellinger, Chief of the Radio Laboratory, U. S.
Bureau of Standards and L. E. Whittemore, Department

of Comunerce, Washington, D. C.

As a purchaser ‘of the Lefax Radio Handbook you

receive complete informwation on

new Radic develop-

ments every month free for one year. This informnation

comes to you on printed, punched,

page form. You add

the pages instantly, easily. Includes a complete list of
broadcasting stations and full information about every
one. No Radio book is or can be like

LEFAX &iviosinpsook
Pocket site. loose leafl. Rexibie imitation Morocco leather—

fine looking, long wearing, Type clear. sharp. Illustrations
clean, fine. easy to understand, Index tabs of linen—tough,

strong—plainly marked.

A practical Radio guide that keeps you up to the minute

on Radic and all that goes with it.

Lefax Perpetual Radio

Handbuul_{ grows with Radio. You get new, useful, authentie
information, {ree, every month. It comes to you automatically.
Ask your Radio supply man, stationer or bookseller,

LEFAX, INCORPORATED, Publishers

PHILADELPHIA,

PA.

Proleng the life of your tubes
with this Filament Veltmeter

By operating tubes at correct filament voliage, the life of
tubes i increased at least threefold. This Model 301
Weston Voltmeter costs little more than a tube. With a
Weston Voltmeter you can always duplicate instantly any
voltage required. Tor quick tuninz and good reception, it is
an absolute neecessity. Case diameter 3% in. Every instru-
ment guaranteed. The Weston Electrical Instrument Com-
peny has pioneered the development and manufacture of
electrical indicating instruments for 35 years in every branch
of the electrical industry. The name Weston on an instru.
ment means that there is none better. Get one for your set
today.

Electrical
Indicating
Instrument
Authorities
Sincel888

oy@N YOLT,
92

4 double range table voltmeter for every radio fan

Tells you actual prid, filament and plate voltages. A great aid in
working DX successfully. Ranges 7Y% and 150 volts. Weston built,
which means stronger. A oprecision instrument insuring lifetime
service and satisfaction. One of seven deseribed in Circular J,
which shows instrument conneections for both transmitting and reeeiv-
ing sets. Write today for particulars.

WESTON ELECTRICAL INSTRUMENT CO.
173 Weston Avenue, Newark, N. J.
Branches in All Principal Cities

JTON

STANDARD ~The World Over

BEL-CANTO
$2olor 810, 1o s
D [s]
PRICE $10 YOUR DOOE 565
SOLD ON MONEY BACK GUARANTEE
BEL-CANTO MFG. CO.

4-Tube Sets
Dealers and

417-419-421 E. 34th 5t Jabbers: Write
New York City e Proanaiion

- - -
Radio Receivers
Designed _and ereated with deliberate
scientific foresight—nota “rushiob” for
immediate demand. Write today for {acts
on the most popular set {or the bome.

HALLDORSON COMPANY

1772 wilson Ave. Chicagao, lil.
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New Radio Patents

(Continned from page 1770)

loose contact inerease with the current and vice-
versa, 50 that the current in the apparatus whére
it is conswned attains a move constant flow. In
order to raise the current to a certaiu height dur-
ing that part of the period in which it nears its
zero value, according to the invention one or = e
gas hatteries are further counected parallel b
the sourcc of the pulsating direct curreut for v._.ch
e.g. a hattery may he chosen, eomprising lead
plates submerged in a solution of alum. When i
this case the eurrent of the rectifier exceeds a cer-
tain value, the battery accumulates energy, which
when the current sinks helow a certain value is
again delivered.

ANTENNA ARRANGEMENT FOR WIRE-
LESS TELEGRAPHY

(Patcnt No. 1,483,860, TIssued to Otto von Bronk,
of Berlin, Gerinany, Feb. 12, 1924.) -
This invention relates to radio signaling systems

and particularly to a inethod and apparatus for

eliminating wundesirable effects of the antenna
masts.

The great height of the masts used for radio
antenna makes iis necessary to provide relatively
great mechanical firmness, It is, thercfore, necees-
sary to make the masts almost entirely of metal.
The masts are a troublesome necessity in the al-
ternating Held of the antenna, as they produce djs-

lertion in the path of the lines of foree between
the antenna and its surreundings which unfavorahls
influence the radiation and produce currents in
the masts, which, depending on the rcsistanece pres.
ent result in losses and diminish the cffectiveness
of the entire antepna arrangement, To prevent
these, the masts are usually separated frein the
ground by means of insulation, but it is difficult
to maintain the insulation permanently geod.

The present invention discloses a further means
to countcract the effecls mentioned. The mas:
is subjected to an electromotive forceé by incans
of an auxiliary source of energy drawn from the
high frequency source and having the phase and
motive force in the neighboring diclectric. The
lines of force from the dieleciric entering into
the inast are thus redueed to a minimum so that
the ﬁnergy consumed in the mast can only be very
small.

MEANS FOR CONTROLLING ELECTRICAL
TRANSMISSION

(Patent No. 1,483,179, Issued to Jacoh S. Jammer,

of New York, N. Y., Feb. 12, 1924

The invention relates to means for controlling
the transmission gain or loss in a linc transmitting
currents of different frequencics, for instance, a
tclephone line transmitting different frequencies in
the voice frequency range, or a carrier line trans-
mitting frequencies, for exampie, as high as 30,000
cycies' per second and as low as 6,000 cvcles.

It is eustomary, in long lines of such character.
to insert repeaters giving transmission gains tend-
g te counteract the attenuating effect of the line
upon the currents transmitted. Ordinarily a poten-
tiometer ts associated with the repeater, in ~7Ader

that when the line attenuation increases or de-
creases the potentiometer setting may be cor-
respondingly adjusted to cause the repeater gain to
be increased or decreased by an amount approxi-
mately the line attenuation change as nearly as
possible.  However. the usual changes of line at-
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AUDIOTRON

TYPE 201A
DETECTORE, A,,‘,_,p'!_IFIER

ust $4.00

APEX AUDIOTRON
GUARANTEE

Al Apex Audiotron tubes are
guaranteed, and Dealers, as well
as the manufacturers, will make
replacement on all tubes that
prove unsatisfactory in any way.
The only requirement is that the
tube must not have been burned
out.

Radio Tuhe Exchange
200 Broadway
New Yark City

Radio Equipment Co.
761 N. Gower St.
Los Angeles, Calif.

Rad!o Specxalty Co.

Broadway

I\ew York City

Standard Autamnhve Equip. Ce.
1074 Boylston Street -
Boston, Mass.

Radio Auto Supply Ce.,
920 D St, N.W,
Washington, D. C.

Export Dept.:

Wim. Spalding & Co.. Inc,,
Radio Tube Exc}nz;nge,
Wellston Radio Co.

Ridenour, Seaver & Kendig

CANADIAN DISTRIBUTCR:
U. 8. Radio Export, 15 Park Row, New York City. Cable Address: Chalbenco.

APEX AUDIOTRONS

“Sound Perfection’

Apex Audiotrons have been on
the market for a considerable
length of time. They have been
sold throughout the country and
results have been highly grati-
fying. Apex Audiotrons are now
being advertised nationally for
the reason that the factory out-
put has become large enough
totake care of a great demana.
This is the first time that a manufacturer
has sold a tube with a full guarantee.

Apex Audiotrons may be relied upon at
all times.

ALL TUBES ARE GUARANTEED TO
WORK IN RADIO FREQUENCY.
ESPECIALLY ADAPTED FOR NEU-
TRODYNE SETS.

The following tubes are now on sale:
PRICE

Tvpe 201 A—5 volts, .25 amperes. $4.00

Amplifier and Detector

Type 199—3--4 volts, .06 amperes. $4.00

Amplifier and Detector

Type 12—11/4 volts, .25 amperes..$4.00

Platinum Filament—Amplifier and Detector

Type 200—5 volts, | ampere........ $4.00

Detector Tube

| “ATTENTION DEALERS”

The following Distributors supply “Apex Audiotron”

Baltimore Hub Wheel & Mfg. Co.,
Gay Street and Fallsway,

tubes.

Glebe Electric Co.,

Chamber of Commerce Bldg.,
Pittsbhurgh, Pa.

W. P. Mussina
1625 Barnard Ave.
Waco, Texas

The Radie Shop, Inc.
189 Uniorn Ave.,
Memphis, Tenn,

Specialty Sales Co.
535 Main St.
Springfield, Mass.,

Eisenberg & Schaefer
137 Market St.
Philadelphia, Pa.

Baltimore, Md.

109-113 W. Jeffersen St.,
Syracuse, N.

17 So. Unjon St
Reochester, N. Y.

1479 Hodiamont Ave.,
St. Louis, Mo.

Caxton Bldg.
Cleveland, Ohio

Windsaor Radio, Ltd., 26 Ferry St., Windscr, Ont.

If your local dealer cannot supply you, order direct.

Ra4DIO TUBE CORPOR&T[ON

76 HALSEY STREET

NEWARK,
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"New Yorks Leading Radio House”

‘LradeMarki

THE SYMBOL OF SERWICE

The Sets that Sell

Radicla Iil
belogw

An ideal receiver to sell your cus
tomers for portable use in the summer
time. It is small, compact, sensitive,
and selective, yet powerful enough
lo operate a loud speaker.

Eronoiny of operation and low cost
makes this rceeiver easy to sell. Don't
forget the rush this swmmer for port-
ahle sets,

Crosley Model 51 s

above

When your customers want something
a little more powerful than the Ace 5
supply them with the Model 51. Tt is
‘similar 10 the Ace 5 with the exception
of oue stage of audio frequency which
is included in the cabinet.

Crosley receivers are big sellers. Model
51 has become very popular as a por-
table set,

CONTINENTAL RADIO end ELECTRIC CORFORATION
FIFTEEN WARREN STREET, NEW YORK, U. 8. A

Lot HOMMEL'S experience éuide

you

This organization was cne of
Lo pioneer whelesale distrlbu-
lovs of radio equipment. They
have seen hundreds of relall-
ers tome and go,—they kuow
from experience “‘what and
when and how” dealers can
best. sell radie supplies and
eajoy & satisfactory margin of
profit.

HOMMEL  distribules only
recognized nutienaily adver-
Lised appuvatug that ls guar-
anteed by Lhe mauufacturer,—
their  deaier disconnts  aro
very tlberal,—their stocks are
always ample (0 take care of
any requirement,—they whole-
sale exelusively and do wot
eompels wilh dealers by re-
tailing,

TIOMMEL'S Drezler Servico Deparument is nriutalned far your benefil,—their experience and advice will prose
belplul Lo you in many ways, aud UMS service is cheer{ully given any Llime witheut eharge.

Get in touch with ws to-dax, write for ihe wew HOMMEL encycfopedio ”46 S—profit by
HOMMEL'S experience—it 43 peying hundreds of other dealers—why not you?

{UOWIGHBMMEL&TED

530-534 FERNANDO ST. —_’7 Zss—f PITTSBURGH,PENNA

DuoSeiraL, /|~ ||| STEINMETZ

HETRO-LOOP 3 TUBE SET $37.50

Tispecialty designed for Super- . Has Obtained Mauy Records for Distance Over

Hetrotivne Recelvers, I your Loud Speaker. Ger Gur Complete Calalag.

dealer hasn’t ir—wrlte us, STEINMETZ WIRELESS MFG. CO.
ADIO UNITS, INC, 5705 Penn Ave. Pittsburg, Pa.

R
1305 First Ave, Maywaed. L1l
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tenuvatisu are greater for the currents of the higher
frequencies being transmitted over the line than for
the currents of (he lower frequencies passing over
the line. This is (rue both as regards cases where
currents of the voice frequency range are bemg
transmitted and as regards cases where currents o1
higher frequencies, for instaunce, 6,000 cyeles and
30,000 cycles are l:emg transmitted. In the former
cases the predominating influence in  causing
change of line attenuation usually is change in the
tewperature of the line; and in the latter case the
predominating influence generally is change of
specific inductive capacity of the mediwn surronnd.
ing the line, due to change of dampuess.  Since
the changes of line atlenuation vary with frequency.,
itois cleqr that wercly shifiing the polentiometer
‘:eltlng cannot \.x‘!ncl\ compensate  for 2
changes, inasmuch as c'langet in the setting . .
nsual type of sunple potentiometer cause yepearer
gain changes which are egual at all frequencics
The most complete conipensation can only be oh-
taired by wmeans of producing transmission gains
or losses varying with frequency.

The present ivention provides au_ attenuating
device adjustable to pive changes in its transinis-
sion gain or tuss which vary with frequeney, and
{further. to provide such a device wherein inove-
ment of a single elewent may cause the adjust-
ment necessary to eflect the wvaryving changes of
zain or loss.

AIRPLANE INTERPHOMNE SET
(Patent No. 1,484,973, Issved to George H.
Stevenson, of R)L‘ New York, Teb. 26, 19240
This invention relates to airplane interplione sers
and more particularly to iutercommnunicating sers
fur wire signaling, one or more of which are also

associated with mdm signaling apparatus,

An object of the invention is to provide apparatus
to permit an occupant of an airplane to keep in
constant communication with a distant signaling
station on another airplane or on the grouad and at
the samc time to be able to reccive sammunication
irom other occupants of the airplane,

Another ghbject of the juvention iz to provide a
comnbined radio and interphone sysfein with com-
mon repeating and amplifying elements for hoth
the radio and intercommunicating cireuits,

According to this invention, an airplane pilot
and the observer are each cqmpped with headsets
inierconnected to permit conununication duriug fiy-
mg. A radio recelving apparatus iuciuding an am-.
plifying repeater is also associated with the head-
sets 11 such manner t]mt the repeater is_common
to hoth the radio recaiving circuit and the inter-
phone circuits. A radio transmitting apparatus iz
placed under the econtrol of the observer. The
observer is, therefare, able to carry on a two-was
conumunication with a distant radio station or fwo-
way conversation with his pilot. the same receiving
amplifier serving for either conversation, The oh-
server aperates a  switching arrangemeunt which
eontrols the high frequency radio transmitting eir-
cuits and thus conneets the antenuna either to a
raclio receiving branch when listening, or to a
radio transmitting branch when talking,

How Radio Relay
Linked Six Stations

(Continied fron page 1729)

program is being broadcast by station WJZ.
New York City, WGY i Schenectady, KDKA
in Pittshurgh, KFKX in Hastings, Ne-
braska, and KGO) Qakland, California.”

most immediately upon the conclusion of ...r
Ralph Howes' opening address, telegrams
of congratulation began pouring in to the
Waldorf and continved to arrive from in-
creasing distances until the conclusion of the
program at 12:15 FEastern Standard time.
At 11:22 p. m., E, S. T., the first report of
reception, by station 2AC in England, was
telephoned from the radio office. At 12:15
a. m, E.S. T, a telegram from Mr. Saden-
water, engineer-in-charge of station KGO
in Califormia, stated that the signals had
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Licensed under Arinstrong U5, Patent N, 113119

Eleven Degrees from the North Pole

Ice—endless miles of ice,
as far as the eye can see.
And frozen fast in the ice,
amid the deadly stillness
and the unearthly lights
of the Arctic, a staunch
little eighty-nine foot
schooner! But Donald B.
MacMillan and his band
of brave explorers are not L

Long-Distance Radio

; The new Zenith 3R “Long-Distance”
MO({EI.? Receiver-Amplifier combines a spe-

cially designed distortionless three-stage amplificr with the
new and different Zenith three-circuit regenerative tuner.

Fine wverpier adjustments—in connection with the
vunique Zenith aperiodic or nen-resonant “selector’” primary
circuit—rmake possible extreme selectivity,

2,000 to 3,000 Miles With Any
Loud-Speaker

The new Zenith 3R has broken all records, even those set
by its famous predecessors of the Zenith line, Satisfactory
reception over distances of 2,000 to 3,000 miles, and over,

alone tonight.

Under their ice-bound hatches they listen eageriy
to the news of the outside world, broadcast to them
from the Zenith-Edgewater Beach Hotel Broadcasting
Station, Chicago—to violins in Newark, Schenectady,
L.os Angeles—to singers in Atlanta—to alively orchestra
in Honolula.

Stations in all these cities—and in several hundred
others-—they have readily tuned in; yet the Bowdoin
tonight is only eleven degrees from the North Pole!

Out of all the radio sets on the market, Dr. MacMillan
selected the Zenith exclusively-—because of its flawless
construction, its unusual selectivity, its dependability
and its tremendous REACH.

And you can do all that Dr., MacMillan does, and
more, with either of the two new models described
at the right. Their moderate price brings them easily
within your reach. Write today for full particulars.

Zenith Radio Corporation

McCORMICK BUILDING; CHICAGO

is readily accomplished in full volume, using @ny ordinary
loud-speaker. No special skill is required.

The Zenith is the only set built which is capable of being
used with all present-day tubes as well as with any tubes that
may be brought out in the future. The Model 3R is compact,
graceful in line, and built in & highly finished mahogany $160

CADINET Lot isiienat v e e e
The new Zenith 4R “Long-Distance” Receiver-

MOdel 4R Amplifier comprises a complete three-circuit
regenerative receiver of the feed-back type. It employs the new
Zenith regenerative circuit in combination with an audion detector
and three-stage audio-frequency amplifier, all in one cabinet.

Because of the unique Zenith “selector,” unusual selectivity is
accomplished without complication of adjustment.

The Zenith 4R may be connected directly to any loud-speaker
without the use of other amplification for full phonograph volume,
and reception may be satisfactorily accomplished over $85

distances of more than 2,000 miles.....ovveieirrienrnciarernsnns
o b S i T Somt T A R e N el G e a

I ZENITH RADIO CORPORATION,
Dept.1A 328 South Michigan Avenue, Chicago, [Hinois

Gentlemen:
Please send me illustrated literature on Zenith Radio.
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The Charger Has the
Following Advan-
tages:

A BULB TYPE
CHARGER FOR “B”
BATTERIES ONLY

Will Put *Pep” Into
Your “B”’ Battery from
Your Lamp Socket of
110-120 AC, 60 Cycle
Current.

It is NOISELESS.

ECONOMICAL :(—a 20-
hour charge will cost but

J cents.

COMPACT :—size 314 x
4 x 9 inches high.

EFFICIENT : — will
positively charge the bat-
tery as current can flow
in only one direction.

Will charge the Edison ele-
ment “B" battery also the lead
“B” battery of the wvarious
makes.  Delivers about 90
volts and will charge at the
rate of about a little less
than a 14 of an ampere to

The Bully is guaranteed fov
about 1/10 of an ampere. e

a period of oue year. The
charger may be permanently
connected to the Radio Set
and battery by means of a
Douhle Pale: Double Throw
switch, there-
by eliminat-
ing the ne-
cessity of
disconnecting
the Radio
Set from the

This Charger
Does Away
With the Nui-

sance of the

Chemical

'Rectiﬁel‘. battery and
charger.

Every

Charger is

Gugr;n- PRICE

edhy $9.50

Company ™= S PAT. PEND.

THE TODD ELECTRIC CO., Inc. 109 West 23rd Street, New York

S0ld by all Good Dealers Write for Literature and Discounts!

This Genuine Five
Tube

Neutrodyne
Recejver

The most beautiful and efficient receiver in the world for only
$47.50.

Everybody knows a neutrodyne and here's a chance to buy one.

Buy the parts from us for this genuine Neutrodyne Receiver
and we will build it for you absolutely free. Coast to coast on your
loud speaker.

It after a ten day trial you are not satished with the set, we
will cheerfully refund your money.

The first one hundred orders received will get 2 ]arge 45 bat-
teries free.

The parts used are as follows:

2 Sidbenel Jacks 1 Set engraved Binding Post
3 Genuine Neutrodyne Transformers 1-.002 Freshman Condenser
5 Sidbenel Sockets 1-.006 Freshman Condenser
1-6 Ohm Rheostat 1 Set Neutralizing Condenser

1-30 Ohm Rheostat 1 Mahogany Cabinet
2 Supertran Transformers 1 Drilled Black Panel
20 Ft. Bus Bar 3 Four inch Dials
1-.0025 Freshman Grid Condenser 1 Base Board

Catalogue on request of Storage B Batteries, Parts and Sets.
SIDBENEL RADIO EQUIPMENT MFG. CO.

29 WEST MT. EDEN AVENUE
NEW YORK CITY
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been recetved and rebroadeast. These latter
messages definitely placed the stamp of suc-
cess upon the experiment.

One letter in particular indicates the suc-
cess of the relay, for the writer, a proud
possessor of an eight-tube and a 10-tube
super-heterodyne set, tuned his eight-tube set
to WJZ and left it there, while with his 10-
tube set in the next room he brought in
WGEY, KDKA, KFKX and KGO in suc-
cession.  “Each station,” he said, “was ab-
solutely synclhronized in every note 2nid
every word with WJZ—there was no a,
ciable time difference.”

Yet the full value of the experiment lies
in the fact that the listener-in on a small set
in Southern California or Northern Wash-
ington. who ordinarily receives little else
but KGO—the families in the Southwest to
whom KFKX is the clearest station—those
in the Mississippi Valley whose sets will
not receive east of KDKA, and those in
Northern Maine and Canada to whom WGY
is the “Distant Station’—could listen in
to the program at the Waldorf-Astoria IHotel
with as much ease and clearness as did the
New Yorkers and New Englanders to whom
WJZ is a next-door neighbor. To link up
six hroadcast stations, to blanket the coun-
try so that anybody, anywhere, with an or-
dinary receiving set could hear the one pro-
gram, all without the use of wire or other
matenal connections, constitutes the most
magnificent example "of radio’s advance and
of its practicability that has yet been shown.

A Resistance Coupled
Amplifier

(Contimeed from page 1760}

they should be in the neighborhood of 10.000
to 30,000 ohms each. Although best results
will be obtained with the use of variable re-
sistances, which may be left fixed after once
adjusted, fixed resistances may be success-
fully employed. They may have one or two
taps, s6 as to allow for a slight amount of
adjustment. The Jfollowing table gives the
approximate values of resistances required
for the different tubes now on the market.
when using an amplifier with a “B” batterv
of 135 volts. This table was compiled by
using a variahle resistance. and adjusting it
for each type of tube and measuring the
value that gave the best results.
Txpe Resistance

Uvizo1 ...25.000 olims.
UV-201A 15,000 ohms.
uv-199 .20,000 ohms.
WD-12 ...15,000 ohms.

WE-216A e 4,000 ohmns.

As a rule, a resistance coupled amplifier
requires a higher “B" battery wvoltage than a
transformer coupled one, because the high
resistance i series with the tube limits the
current flow. Very good results were ob-
tained with a “B"” battery of 135 volts, con-
sisting of three 45-volt units connected in
series.  Although better results may be ob-
tained with higher voltages. this is enough
for ordinary requirements. If a good loud
speaker is used with such an amplifier, ex-
cellent reproduction of every tone of the
speech and music will be obtained.

The Standard Wave-
meters of the Bureau
of Standards

(Contined from page 1763)

of the inductors are wound with high fre-
quency cable in a single layer upon a skele-
ton frame of laminated bakelite.

The wavemeter is tuned to a source of
radio frequency currents by varying the
air condenser and obtaining the maximum
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“BUILD YOUR OWN” WITH “RASCO” PARTS!
Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

NOTE NEW PRICES FOR THIS MONTH ONLY | Iione? refunded

goads do not satisfy

Order direct
from this page.

Jacks and Plugs Cocd Tip Jack Phonchorn Radiotite Delector Audio Frequeney Trans-| Duu Cobweb Loil . | Molotone Loud Speaker
Gase consists of Phono-|Base salid bilack cuji sl former 200 - Best popular loud speaker.

Best materials. Silver con-|Tales pl'w> of Dinding (dapter iuto which fits aftien.  Autematie o e | Fibre born, heavy meta!
tacls.  Factory making|pestss, Cord tip ﬁlﬂl\ ine enameled fibye hor.holder. Triple adjust center (base, fivé fl. cord. Nicke]
y.,ﬁml ’fe]egn‘l])[] Jjacks, | gripped by jack. Made of of hern_ 12”; bell| Sallest, teatest daiectol Grealest tuned

N0 better  Transfarmer
made, Hizhest ¢lass ma-
terials, Impregnated colls. lopening.

er

iz
L

s
brass, nickel plated. bC\‘EW [ Slip Puonodapler!made, Radloclle erysiul [Sitleon ~siee) stalupings|will pot fall apat. adjustable) talker. Horn
g $.65 to attach lead wire, >

s

i {
d.  Save 50 per cent by [V2650 Cobweb Coil $1.15)length 11446 ; be)l 6%
elbling It yoursell. V2660 Coil for panel[total helght 9~
V100 Ratle 412-1 $2.00 |mounting, 225-600 met. V255 Melolone Sne'l]\-
V1150 Ratio §%-1 $2.00 90 $4.

Nolend on a single lelephone! 200,000 in use.

75|soldering necessary seceirer, V1899 Detectur . . .
80| V1500 Cord upmcl\ V321 lenelmm p\e- V1898 Galum det
.551Each .8, 15[pald . -$1.45 o

§.50

TS5 VACUUM
TURE HIOK UPS
350 NLYS.
550 ARTICLES

Molded Variometer FONEKUSHIONS Strafght Line Condenser|Radia Freuuanay Trans- Spaghatt] Soldering {ron
F R E E I ighly substantial imstru-|Xfade of sponge rubber.|&implest and most orac- former: - 3

LN | Siik windings. 4 ”|Maks wearlng your receiv-)tleal lype of condenser. Farnished flexible ecam- Smallesl  and  handlest
The big '‘Rases’” cata-|shift.  Flange B when ors & pleasure. Dogltive-|V4430 “'Rico’” Cendenser|Best  Radio  Frequepey o, 310 takes No.|made, Fits any flat iven

logue. Canlains all Arm- nlme(l into AB direction|1¥ excluydo all nolses anit). 001 wfd, 43 plale <a-|Transformer de\elone(l so| 2 3'_'0 takes 18 (oJor nercalator plug. Pluc

:u(mg cll(‘mls Lvery up- makes instriment panel mualke ;MPN\on a nleas pacity ... ... - .SI.75 far, Deswn b takes 16 folthen becomes handle. 5

Ameters.™ nten nek year ( . > 2

“P Greatess Lusle b".m‘ Mis’ fwstrament 1s vot, all 2 feathe 1o 07" it ‘11 V319320321 Perfi.s. 06Ut Dlug or wire,

printed. Free upon receint|ihat we claim for i1 V3550 Tonel\usbmns, set I)Ialo CB-DGK‘ICV L. 8175 VZB!)O ’Ilnnsfmmer size| V344 Flexible soft rubber| Y2200 Soldering

of pastal. V5150 Varfometer 83.0000f twa ... ..... §.50/All tynes no dials $1.50017%“x2%% .$1.50'tubing: 10 feet for..$.20 iron ...... .81.45

)

v
»la!e Edltor
Alr eore

rass Rods Litz Wire Copper Ribhon Tin Fail
Sold m Li" lengihis only, D057 thick,
iz V8032 8 2 thregd| Prices are per fost. E==| V700 74;" mde V701 1% "[AlL pur tin foils come 47

Switech 1<nob

Marconi Kawob
Has central hole of 5-327

Formica Pana! J
V199 Enob, 1147 . |ind - seat to hold serew,

Ciearanes Sale
As e are ise

ihese prrticular is{length .. ... . 5.07 |ennals. wide: 3-167 wnde wlde, Umwrm produci p ilia. 11 . heighe 3
materlgl is_now offered at| V6032 o * “thread| V823 I3 Nu. 35 02| A1) sues DE\' font ..8. hefzht 957 8-32" serew. yg3g nnb gach ‘$ 12
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5 5|V 1425 le V89| E No. 0017 thick, 47 wide. |T500 sq. inches per Ib. 10-52% pushing, 1o serew ; p I)ushmg
V354 G%x19%" e 1. ruuu(l lepxth . ...5.1M(V802 B No. &5 V5025 Copper Tofl pe\' VB3I 700 sq. inches Lo In.| = lack  comnositi
V356 Gx1d” each. B0(V3618 Ttad, plain 1u per cent Miseuunt inffont . ........... §.10/Vg50 Tin foil.. . lb, $.48 99 Enoh ...... $.100v2055 Knob 1" h]gl_l 1 ‘,4”
V357 6x 47 ench.. -65lnund, lepmih . ARlinn foat lals. 10-foof Jength . .80'V851 Tin foll, V4451 Rneh ..... .06'diam, cach .......

Mounted Crystal-Cup Rasco Vernier 4ngle. Bushing _ Silver Dials Storane Batteries Vario-Rator Rheostats andt  Potentic-
Cup has serew and adjust-[\Why use a reraler conden-j Angie olece used tajuount|Rilrer surface black en-|Guaranteed for two vears.|Made of hard woad, acey- meters
wment nut.  Fiig all stand-{ser when a vernier atiach-{panels on Loard, tubes onlumel lettering.  Tor 34”|Only NEW malerial usedl.|rately turned, Takes any

rd  mounled  etystals, menL will do an. ag andl pancls, cte.. 1.000 uses. shait. No sn' erow re-lAcid proof terminals. Pat-|Gnish. Larze hole 2 oi-1High heat qlelectric base.
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\1c|\el plaled, polished. hing A vemier con-G-187 wide, heigit 7- 167 )auived, All dia. Jent vents, aincter. Widih- 2%, diam- N
8 Nicke} Cup . .$§.20 accorplk ? Vi 475 Aus,le plece. V800 Plate mnometer V2400 Twe volt, 40 eler 3% 2 siafl holes (Lulﬂnﬁﬁo‘l‘)“glzwerw hgg}&v

Radfaocita C!erelest vernier |Bach o $.03|V80I Prlm. Con.; V802[amp. hours .......$3.90 Rotor 0|plete with Dolnte\'

Best most sensiilrg muunt- Can Dbe used with a See, Cond.; V203 Coup-[VE40 Six Yoit, " 40 ‘"R > Universal Bear-

ed ervstal. U, S. Navy/dial.  SofL rubber Tting Adapter Bushing ler: V804" Fil.  Rbea. :{amn. hours .., . 7.25)ing, specially made in| Y4310 6 ohm,. .. .§.45
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Phone Plugs Bakelite Socket Condensers Namo Plates Binding Past Nama Plates; tRaseo’” Posts Cord Tips

Sold from 75e¢ to $1.00|Oclagon shape. Four nu-Lﬂ‘Bn:t make. paper-imnreg.|4l nnme - plales brass|pia, %, These sL\Ulfﬁ ‘\Iacle of black

evervivhere, Tard rubber[binding posts. phosphorinated condensers. Capae- letters, 1’hones, Gmund composi-|Standard pbone cod ttos.
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Pines RKolanship thru-| v Alcell 0 20eKet S 40| g e s e ol le . "A oB|kottom, each ...... 08|No solder required. Wire

Eué est workotanship ¢ v65[0¥1; < lefoelxels a0y V5056 Grid Condenser, el Sonle. i e Loon 6’7 Bat. Dnzen each sivle ., $.901pces i ferrule.  Shank
- 6500 Tuhe Scclret. Madel 00625 ., . ,...... metal. sllver baclground, _’. V122 Initialed Binding ).m(ls it light.  Niciel

V1030 Raseg Telephons|entively of compesition. V5059 Crida Lefd\ Con-|black Teliering. 6000 Name Plates. nl)|Posts. Six popular stvles.|plates

Plug, eath ....... $.35.Lesl mude. Tach...$.35ldenzer. 0002 .3.30' V715 Brale, Tach...3.15 =ryles. each ....... $.03 Baeh ., .. ......,. 10 VZE)OO Each ...... $.06

BUTOPLEX CIRCUIT

The famous Antaplex cncult 1—V43I0 G ghm, Rheo~ .$.45
deseribed in RADIO NEWSR s—vyzg R 500" Dirwd-
has taken the coubiry h\
starm. The enly single iuhe s—gﬁque.lbmt],
outhit  that works a lawl- Name Plates
aiker. Resulls guaranteed.
1—V7 14 \Iﬂho"anv Cab-
inet, 711" ..83.35

SPEC(BL Uacolj?m ESEaESLuhes

, Genulne RICO carrled 1in stoek. All tubes
2000 obm double guaranteed to worlk, Moneyv
head sef.  Stand- refunded or tnhes exchanged
ard plone  with as long as filament llghts.

i Each

L~v74140 Dilenn)(e S utoples pararn . 50 f-fot cord. V20 1A 3 volts, .25 amp.$3.75
Panel, 7xi4” 1.20 - Tripale txpe. .
23350 Mouled Total § Regular price Y199 3 wvolls, .06 awp, 3.75
THE ONE TUBE SET Varioogters ... .00 otal 315.83 se00. onr soe. VIZ 1% sulls, .25 amp. 3.73
THAT BRINGS 'EM |IN Y—V3076 4” Diala... .80 Our speclal price. $‘I5 25 A f'“ 1‘ Al abave types Amaplifiers
ON THE LOUD- l—vsg')ﬁewnm}‘,o cu‘i‘lm‘ 195 Complete elalpriceV-6050. and Detectors.
-TALKER. 1—VG500 Vacuum Tube  Comp. willr Melo- $20 00 $2.60 V200 5 volis, 1 amp...$3.35
. Sorkel . ... ... .35 tone Lowl-speatier . Delector type.
‘RADIO SPECIALTY CO Park Pl New York Ci
R¢ .. 98 Park Place, New York City
Factories: Brooklyn, N. Y. Elkridge, Md.

This Adsertisement Copyright. 1924, by R. 8. Co.. N. ¥
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deflection of an indicating nstrument which
is connected to two turns of wire and

COCKADAY UNlT _ i;.- 36 5$Tuhe Set loosely coupled to the inductor in the wave-
2 A : rice $5.50 meter circuit. Either of two indicating in-

Full Set A, B, C and D GCoils Best qulie Radion | ] | struments ‘may be used, a thermogalvano-
he | pbber tublug meter or a D. C. milliammeter and crystal

Made strictly in N, 18 doulile sik detector. The D. C. milliammeter aud crys-
accordance  to fipvered wlve. tal detector are used when more accurate

Mr. Cockuday’s

indications are desired than are possible
Specifications.

Three Large Blue with the thermogalvanometer.
Prints, Illustrated
Instructions, and
Matlsrial Lists for
Building the 1, 3 _
and 5 'lguh'e Cocha- . STATEMENT
day Sets. Price 50¢

24k

TRAOE MARK

PROQICTS

. [e]3 Plhe 0wn]er5hip. \.\lan?ggnent, Ci;culatian,
; Ftc., Required by the Act o ongress of August
(Fre;i;vg;‘tgra’er 24, 1912, of Rapio NEews, published monthly at
Jamaica, L. I, N. Y., for April 1, 1924,
State of New York }_
County of Queens {33
Before me, a nolary public in and for the State

Range 150 to G600 Meters

Guaranteed mechanically and electrically perfect. The outstand-

ing features: Complete set of A, B, C and D Coils with beauti- z(l;n(l cg)ul]lly aforfsald ]?)ersm:jall]y appeared Hdugo

H 1 3 H . T N H ernsbac WhO laving- neen uly sworn according
fully knurled binding p‘osts, _e}lmmatmg loose end wires, insuring (6 law, deposes and sars that he is the Editor o8
perfect contact and easier wiring. Made of the best quality mate- Rspto News, and that th? lfD“(meg js. to the best
H 5 : 3 3 : H of bis knowledge and belief,” a true statement of
rial combined w:t_h expert workmansl.np. D'_lstpbuted capacity the ownership. management {and if a daily paper.
or leakage and dielectric losses practically eliminated. Insures the circulation), ete.. of the aforesaid publieation
selectivity with maximum sensitivity and volume. for the date shown in the above caption, required

by the Act of August 24, 1912, embodied in section
443, Postal Laws and Re~ulatnons, printed on the

Unconditionally Guaranteed to Give Absolute Satisfaction reverse of this form, to wit:

4 o e : - : 1. That tlie names and addresses of.the puh
At Your Dealer, Otherwise Shipped to You Postpuid lisher, editor, managing editor, and business man-
Dealers and Jobbers Write for Attractive Proposition agers_are; Publisher. The Experimenter Publish.

ing Co., Inc., 33 Park Place. New York, N. V_;

Dept. R.6 Tditor. Hugo Gernchacl\ 53 Park Place, New York,

1 M) GE"ERAL nAnlo WINnIHG co 214 FULT(I;N ST N. Y.: Managing Editor. Robert E. Lacault, 53
* NEW YORKE, N Y. Park Dlace, New VYork, N, Y.; Business Man-

l v e L. WEr R, W DeMott, 53 Park Place, New Yorlk,

2. That the owners are: {Give names and ad-
dresses of individual owners. or, if a corporation.
zive its name and the names and addresses of
stockholders owning or-holding 1 per cent or more

P o e of the total amount of stdck.} - The Experimenter
6 R y\%”‘"”“‘cov“ i Puhyrll‘-]ll]i']l" COG lni, 1(5353P;rkk1’1§‘:}ce I?\Jew %art

£ & DUST OUT ugo Gernsbac ar ace, New XYor
Kllls :&5&5’32}?;[!' ) . N, Y.. Sidney Gernshack, 53 Park Place New
YVork. N. Y.; R. W, De\Iotl 53 Park Place, New
B ~- SOLID GOLD Vork, N. Y.; H, W._ Secor. 53 Park Place, New
| CAY WHISKER York, N. ¥Y.;- Dr. T. O’Conor Sleane. 53 Darl

OuT IEL:\';J{JUS';:BS 'y I Mace. New York. N. Y.; Mrs. Catherine Major,
e 53 Park Place, New Yark. N. Y., and M. M.

CAT WHISKER Finuean, 720 Cass St.. Chicago, Til

| TURRS & 15 2. That the known hondhelders, mortgagees,

REMOVABLE and other security holders owning or holding -1

per cent or wmore of total amount of bonds. mort-
gages, or other securities are: {If there are none,

Reflex

» m%?]ﬂll’.;o 50 state.) Nonc.
Tou es z 7 4. That the two paragraphs next above, giving
SPECIALLY ADAPTED the names of the owners. stoekholders, and secur-
FOR REFLEX WORK ity holders. if any. contain not only the list of
:!ocl‘holdcl{; and fseeaumy hol(ler? as ]thty appear
< . N upon the books of the company hut also. in cases
The “LINCOLN” Enclosed Fixed Ad]ustable Detector  where the stockholder or seeurity holder appears
. upon the books of ilie company as trustec or in
At last, the ideal detector. This very remarkable device is causing a sensation. any other fduciary relation. the name of the per-

or corporation for whewn such trustee is act-
1 is givew;.also that the said two paragraphs
coutain statements emhracing affiiant’s full knowl-

Thousands are already in use and radio fans throughout the country are
clamoring for it.

Study the illustration—note that the solid gold cat’s whisker can easily be turned, gd“e and hf ief 'l]S tIO the Tllrclulmqmmei{ and con-
: . tons under  whiell stockholders an Secuy l‘\'
adJUStEd, or re_moved. Observe that the crystal can he turr_led or replaced at a hoiders who o mot appear upon the hooks of thie
moment’s notice. See that a metal cover—handsome nickel-plated metal— company. as trustees, hold stock and secnrities
prevents breakage and keeps out light and dust. Every one carefully set and Hlda Clallacll:tﬁy othler than that of a l?ur)la ﬁdeho\tvner,
1 . = i +hi and - this afhant has no reason to beheve that any
tested v]\shefn shipped. ?Uériptee.d any faulty part will be rep]acet':{ within one other person, assgciation, or corporation has any
year. Defective crystal within six months will be replaced. That's fair—isn’t interest dircet or indirect in the said stock, bonds,
it? This wonderful Enclosed Fixed Adjustable Detector costs onl 2.00. Ask or other securities than as so stated by him.
1 y
for it at any dealer’s. S. That the average number of copies of each
Manufactured by issue of this' publication soid or distributed, through

t}!e mails, or utheumsed to paid subseribers duﬁ'mg

s by lle six months preceding the date showrr above

The LlIlCOln Mal’ll]fadhlrlng CO- ................ (Tlus information is required
LOS ANGELES fwm daJIy publications onlx.)

Mention this advertisement Address: Department E-1 ‘ S H. GERNSBACK, Editer.

Sworn to and suhscribed before me this 21st
day of March, 1924

($EAL) JOSEPH H. XRAUS.
Notary Puhlic, Queens County " Register's No.

2951; New York County Register’s No. 5291; New
York County Clerk’s No. 379, (My commission

I " G U a Ra N T E E D expires March 30, 1923.)
. B” BaTTERiEs

The ideal material for Radio Large 45 volt.o.ovnomoveeennnn, $3.60 Too Much Waves

Panels. Low absorption, high Large 2255 wolt....... ... 180 . .
tensile and dielectric strength. If Ilt’l/[t*di_um ﬂ;SﬂvoIt. e ?ég (Continued from page 1738)
vour dealer cannot supply vou Sr;sl‘l““;“-; foh"o‘ 100
write us direct. Co o oo Baltimore to New York because something
All-Variable. Postage Free. Satisfaction between those two places interfered?”
The Cooper Corporation Absolutely Craranteed “T think I did read something of that sort
. once ; something to the effeet that if a radio
Rub-Mika Dept. S & H BATTERY SUPPLY CO. message were to he sent from Baltimore to
Cincinnati, Ohio 41 Nevins St., Brooklyn, N. Y. New York. or vice-versa, it had to be sent

hy way of Pittshurgh,”™ 1. said,
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Noted Musical and Radio
Authorities Select three
Distinctly New Radio
Song and Dance Hits

Now We Have Radio
| Song and Dance Hits

35c kjﬁgﬁm{m, B e In a recent nation~wide Musical Radio Contest three com-
ﬂnmnﬁm%gmdwyumem-m i positions were selected from the hundreds of Manuseripts
EACH *

submitted as prize winners, These numbers have now
Postpaid

been published in the conventional form so that Radio
Music Lovers and also Music Lovers everywhere can enjoy
these distinctly new hits in Popular Music.

These prize Radio Hits will be a sensation in your dance
folio. They offer you the opportunity of buying three
fine melodies at the same time each better than the other.
It were as if you had picked the clioice numbers out of
hindreds of songs at your dealer.

These Radio Song and Dance hits will be exclusively
Radio—To and for the Radio Public. They will be
Broadcast from your local Broadcasting station. Listen
in for them. Your local Radio Dealer will have copies
for you. Look them over thie next time you visit him or
write us direct for your copies.

Published and Distiibuted by

THE CONSRAD COMPANY, INC.
233 Fulton Street, New York City

Radio Jazz:

Trresistible foxtrot. One of
the prize winners of RADIO
NEWS Broadcast contest!
Young feet dance—old feet tap
time, to the fascinating melody
of this real smashing hit.

Listen In:
Featured in RADIO NEWS

Broadcast coutest, has caught
the fancy of all Awerica! Tts
rare swing hypnotizes—and its
tuneful melody makes it simply
irresistible.

Radio March:

Another Prize Winner of
RADIO NEWS Broadcast con-
test. Here, music lovers, is a
wonderful number! Is there
anything so appealing as the
stirring  strains of a military
march?
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Advertising Testimony!

This Is
Exhibit A
of a
Complete
Series To
Appear
Every
Month

in Radio
News
Watch
for
Exhibit B
in the
July
issue

EXHIBIT A

PRONE GRamERCY 4139

/
v

J/ Radio News,

THE R=G mMIiLLS
RADIO CORPORATION

EXECUTIVE CFFICES
303 FOURTH AVENUE
NEW YORK

Y

¥arch 20, 1924

#

53 Park Place,
Mew York, N.Y.

\Gentlemen:

Vle cannot stand by and refrain from wrltling you
ebout a matter that is a revalatlon to us.

. Ye have spent thousands of dollare for adver-
‘tlaing varlous Radio megazines and in the majority of
‘cases, the results have been very unsatisfactory.
Naturally, tnls is most disheartening.

Last month, we declided to try & one-inch ad
in Redio News and up to date, have recelved a areat meny
Inquiries for Leatheron Cabinets from big and reliable
¢oncerns.

The results are wonderful and I am golng to
swsar by your good publication henceforth. 4&s soon aa
possible, we will_prepare new copy for the next issue.

The cost of sdvertising in RADIO WEWS always B\
seemed high to me but now we reallze 1t 1s practically )
nll when one considers the results.

You can refer any prospective advertlser to
us if you need such recommendation.

Very truly. yours,

THE R - C MIL:LS HAD CORP.

Lo &

President

This is only one of the Many Recommenda-
tions received by RADIO NEWS from its
Advertisers.

Speed Up Your Productlon

sawing hal\eme

e

copper,

1apid  and
work. All inetal
rooving,
= .

celite,

1
salisfaction guaruntee,

Write today for descriptive circular on 1his and
ather BGICE-BUILT Bench Machines and Motors.

W. & J. Boice

or wood on
Bonce Junior
Bench Saw

A precision  machine
«specially adanled to
areuraie
anstrncion.

Anacmvenls fo
brass, cle.,

formica

guiile
lncl\

nding

Dep

t.6,
1726 Norwoud Ave,

Top 107 % 15" eters
acccmmadales panels as v
sily driten by 14 oy
and sapding.
furnished  from  stock.
Thousands i use.

FRE
RKC’ VUM TUBE

<Can receive 100 milesand more,
YOur name

to learn

i bow you can_get. a

Tube

dio
ABSO LUTEL‘I FREE

Den l del:\
day for

f PLAN.

HOME'SUPFLY €U,
ept.

131 6hane St NY.C.

wrllc to-
RADIO

Toledo, 0.
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“Have you ever heard of a jury? he
asked.

“Often,” I said. “T've heard of quite a
few juries. What sort of jury do you
mean ?”

“A court jury—12 perfectly idiotic jack-
asses,” Billy said bitterly.

“I remember seeing 11 perfectly idiotic
jackasses on a jury once,” I said, “I was on
that same jury and I talked myseli deaf and
blind but I could not get them to agree with
me.”

“This jury agreed,” Billy said glumly. t
was unanimous. That's why I am here.
That’s why I am busted.”

“Tell me all about it,” I urged.

“Tt's my wife and littie children 1 mind.”
Pethcod said, getting up and beginning to
walk up and down the room nervously.
“That $200.000 would have meant so much
to them. And now it is gone! But how
was 1 to know there was a Mount Takalaw?
How was I to know there was a Pingak
Cave? What did I know of this Orlando
P. McFutz, or One-eve Billings, or Peter
Duss, or this little shyster lawyer, O’Sinko-
vitz ¥’

“Tell me about it, Billv,” I begged. “It
will do vou good to get it off your mind.
You went out there to Alacamar, and vou
bought the paper, and you started your
broadcast station:

“TRTX,” he said. “Yes, and it was a
dandy. It worked fine, right from the first
minute—clear and strong—and 1 sent out
good stuff. T sent out weather reports and
tenor solos and jazz band music and bed
time stories and talks on ‘The Efficacy of
the Prune’ and banquets and prize-fights and
evervthing, [ got up the prize-fights and
the banquets myself, so I could broadcast
them. It was a great success. Thousands
of people who had never owned radio sets
bought sets or built them, and lstened in.
The circulation of my Alacamar Times went
up by leaps and bounds. But there was one
trouble.”

“There is always something,” 1 ventured.

“It was interference,” Billy said. “It was
interference like that between Baltimore and

New York. I could not reach Coboya. My
sending outfit was not strong enough, There
was something between Alacamar and

Coboya T could not get past—it stopped my
radio waves. It stopped them almost dead.
So, naturally, I decided that I needed a
stronger sending outfit—one that would
force past that mterference or whatever it
was."

“I think I understand”
know much about that sort of thing.

“Neither did I,” said Billy wearily. "I
know more now, But, anyway, I let it be
known—I printed it in the columns of the
Alacamar Times—that 1 was going to buy
and install a sending outfit 10 times bigger
and stronger than ‘the one 1 owned, so I
could roll right over that interference and
roll my radio waves right into Coboya.”

“Good stuff!” I exclaimed. “That’s the

I said. “I don't

]

spirit!  That was the true Billy Pethcod
speaking

“Yes,"” he said, sadly, “that's what I
thought. And two days later this dried-up

little shrimp of a lawyer came into my of-
fice and grinned a sort of coyote grin and
shoved his card at me. He was this
Philander P. O’Sinkovitz, from Coboya. 1
dislilked his looks as soon as I set eyver 2
him. When I had read his card and lo. !
up he said his three clients were outside. I
told him to bring them in. if he wanterd to.
But,” T said. “if they are going to sue me for
libel on account of anything I have printed
in my paper thcy can sue and Dbe blessed.
The Alacamar Tines never backs down!

““They are not going to sue for libel! he
said,

““Then what do they want? I asked
‘They wouldn't have a lawyer if they were
not trying to make trouble of some sort.
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with Push-Pull amplification.

BUILD YOUR OWN 5-TUBE COCKADAY SET

This pattern gives the complete assem-
bly, wiring, adjusting and tuning details  fers,
for the new Cockaday Ave-tube receiver
The set as

other {forms of audio frequency ampli-

Complete jnstructions in a four-page

described in our pamphlet of instructious
is one of the hest recetvers for the recep-
tion of distant stations due to its remark-
able selectivity. 1t is also noted for great
volume, as the power amplifier of the
Push-Pull type used in this set is, with-

pamphlet.  Size 8¥x11 inches. Oune
large blue print Pattern showing a Per-
spective Wiring Diagram, and Full Size
Panel Layout.

Contained in a heavy two-colored

envelope. size 9 x

out question,

a bhig improvement over

12 inches........ .. Price 50¢ prepaid

S
&
»
500

HOW TO MAKE THE ULTRADYNE

This receiver is the last word in improved Super-
heterodynes. It employs six tubes and is, without doubt.
the mpst sensitive circnit in EXI:IEI\CE at the present time.
It employs what has been called the “Modulation system”
of rectification in place of the usual “frequency change”
of the reccived radio currents as in the standard Super-
heterodyne.

Complete iustructions given in a Four-Page Pamphlet,
cone large Blue-Print Pattern showing Perspective Wiring
Diagram, Coil Winding Forms. Full Size Panel Layout
and details for bu:ldlug a cabinet. Centained in a heavy
two-eolor printed envelope

nepenor prined ens elepe.  Sie 9 % 12 Price 50¢

RIS N
- Rapro BRQADC‘\S[MAP

_ UNITED. STATES _

Broadeast Stationus Made Easy to Locate

The Consrad Radio Map is ifferent from all
other maps in that it is printed on CLOTH. With
proper care will last a Lifetime.

The Map measures 17 % 227 and contains a special
distannee-computing yauge of our own design which
cnables one to determine the distanee in miles be-
twegen any Dbroadeast station and his receiving set
al a glance,

Anather special feature of this map is a novel
Finder device for loeating a Dbroadeast sration in
qQuick tiine.

A complete list of hroadcast stations are given on
a separate sheet which can he fastened to the map
Ly ordinary paper fasteners.

PRICE 50c¢

The nap furnjshed in two eolors with the sheet
of broadeast stations, enelosed in a two-eolor heavy
manila cnvelope 9% x 12 inches.

THE RADIO READING COURSE
Here is Your Chauce to Learn All You Can About RADIO
—The $10.00 “Radioc Reading Course”

Al the technical details and a thorough ex-
planation of radio reception, written in easily
understood, non-techuical language by a fore-
meost )ad;o engineer and inventor. The h\e
Lecture Books with over 100 graplie drawings
give you the knowledge to intelligently buy.

desigu. build, operate and maintain vadio reeeiv-
ing apparatus. This set of ive handsome Lecrure
Books are a complete radio library,

New edition comnpletely revised Lo April 1. 1924,

SPECIAL AT $1.25

AT ALL RELIABLE RADIO DEALERS
or if desired we will ship it C, O. D.

233 Fulton Street

THE CONSRAD COMPANY

Publishers and Sales Agents

New York City

“CONSRAD”
Make Your Own

Patterns

No.

1 How to Make a Shert
Wave Regenerative Re-
ceiver.

2 How to Make a Two
Stage Amplifier.

3 How to Make a Radio-
phone Crystal Set.

1 How to Make a Reinartz
Receiver.

5 How to Make a Reflex
Receiver.

6 How to Make a One Tube
Cockaday Receiver.

7 How to Make a Neutro-
dyne Receiver.

9 How to Make the ST 100

Receiver.

10 How to Make the Ultra-

dyne Receiver.

1I How to Make a Five

P

Packet

Tube Cockaday Receiver.

acket A Radio Broadcast
Map of the United States.

B 20 Radiophene
Diagramswith Supplements.

Packet D All About Aerials

aud Their Construction.

Packet E Radio Amatenr’s

Practical Design Data.

PRICE 50c EACH

Postpaid
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Item 35
. A FEW GOOD COMBINATIONS
Ttem Description Recommended for
2 330 V 40 Watt, 2-5 watt separate Fil. supply.
7 500 V 100 4-5 o with separate Fil. supply.
8 500V 150 5-5 2 mod. 1 mast, osc.-2 ose. sep. Fil.
supply.
13 1000V 300 dbl. comm. 2.50 with separate Fil. supply.
15 1000V 300 - o 3-50 or 2-50 watt and 4-5 walt as
speech amplifier and mast. osc.
_Sep. Fil. supply.
16 1000 ¥V 660 - “ 4-60 “ with separate Fil. supply.
20 1500V 600 “ “ 2 to 3-50 " with sepavate Fil. supply.
24 2000V 500 * " 1-250 ** with separate Fil. supply.
26 2000V 1000 “ - 2-250 “ with separate FiL supply.

31 560 V 106
.36 1000V 300 *
41 2000V 500

Many other sets

10V 60 Watt same as item
12V 150 - PR PN
14V 200 “ e e

7 but with Fil. supply.
13 0 e e B
24

for various combinations of tubes. Special sets made to order.

mane “ESCO” mark

MOTORS — DYNAMOTORS — GENERATORS — MOTOR-GENERATORS

Used by more than 150 unjversitics, Colleges, Research Labs., etc. Many Federal,

State, County and Municipal Depts.

Write for Bulletins 237B and 242A Listing over 200 Combinations

ELECTRIC SPECIALTY CO., 211 South St., Stamford, Conn., U.S.A.

Send us your problems—we'll help you solve them.
Pioneers in Developing and Perfecting High Voltage Wireless Apparatus

Increase your Rangde
B ey Ay A A v o I, 4

Springfield
Brailded Wirs

O

About ¥% inch in
cireumlerenco

Ordinary
Antenna Wire

From 15 to 100 per cent

You cen. with vour present equipment, by using

SPRINGFIELD 16-STRAND BRAIDED ANTENNA.

Most wonderful wire for indoor loops. TIts extra
large surface—twice that of ordinary wire—enables you
to get grealer distance and clearness.

125 feet in vour attie, in strands 3 feet apart, gives
better results than 150 feet of ordinary wire outdoors.
Wirite for free booklet.

A At dealers—or send us $2.50 for 100 feet.

About % inch 1o Dealers and

Jobbers—write for prices and terms.

Circumlerenca SPRINGFIELD WIRE & TINSEL CO.

L
Sprindfield 16Strand

67A Taylor 5t., Springfield, Mass.

New York Gffice: 50 E. 42nd Strect
Tel. Vanderbilt 3090

Braided Antenna

|
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“*They are not trymg to male trouble
this QO Sinkovitz fellow said; ‘they are mere-
ly trying to defend their rights and get
justice for the injury you have done them.
You can settle with them for $200,000 and
avoid a lawsuit. Or you can he sued.”

“‘Bring them in,’ T said.

“So he brought these three fellows into
my office. Orlando P. McFutz was a quecr
specimen; he looked like one of these old-
time fake phrenologists; bhe had long hair
and a long greasy black coat and a hliosk
beard that hung to his waist. O'Sinlk =
mtroduced him as the owner of the Mcl-utz
Sanitorium—he called him Dr. McFutz.
Oue-cye Billings looked like a murderer—
there is no other word. He was an evil-look-
ing pirate, and he had two guns in his belt.
O'Sinkovitz said he was a gentleman farmer
and land-owner. And Peter Duss looked
like—well, he looked like a worm. That's
all T can call to mind. He was mecle, [
never saw such a meelc man, Every timne
anyone looked at him he sniffled and wiped
his nose on the back of his hand, O'Sinko-
vitz said he was a hermit—a holy hermit
who had spent all his life in Pingak Cave
under Mount Takalaw studying the esoteric
aesthetisisin of the transcendental effluvium
of the cosmos. He said Duss had been on
the very point of making a tremendous dis-
covery that would have revolutionized the
religions of the world and would have madc
him great and famous and wealthy, He
had onty one leg.”

“Well, what next?” I asked, beeause Billv
Pethcod had stopped to sigh.

“The man they called One-eve Biliings
spoke first.”” Billy said. “He sat on the edge
of the chair and talked at a cuspidor I had
there, and whenever he came to the end of a
sentence hie spat inte the cuspidor. He said
he had been the sole owner and proprictor
of this Mount Takalaw. half way hetween
Alacamar and Coboya. and farmed it, except
for two small parts he rented out. One of
these was an 80-acre tract on the Cobova
side of the mountain, heyvond the peak from
Alacamar. He rented this to Doc. McTutz,
who had built an open air sanitorium there
—tents, mostly. The other part that he
rented was a small cave, this Pingak Cave,
which was at the base of the mountain on
our side—the Alacamar side of the mountain.
Hec rented this cave to this swami, or what-
ever vou call him—Peter Duss—and Duss
paid good vent for it to use as his hermit
cave. because therc were wall-paintings on
it. leit by some long dead peoples. He said
the paintings looked as if they had been done
a million years ago hut he might be wrong
about that—it 1night have heen two million
vears ago.”

“But what had all that to do with vou?”
1 asked.

“Well. it seems it was an iron mountain,’”
Billy said sadly. “It was all loose iron ore—
sort of red dirt. Hemitite ore, he called it.
You could push in your hand anvwhere and
grab out a handlul, it was so soft and easv
to dig. Aund that was the interference mmy
radio waves met on their way to Coboyva.
vou undevstand. They could not get past
that iron-ore mountain, It stood up there
with its cliffs and headed off my radio waves,
just as the tall steel buildings in New York
do, only more so0.”

“But 1 don't see how that damaged these
three men,” I said. “I think it damaged you
more—your waves not getting past it.”

“Well, you see,” Pethcod said. “ra.u
waves are waves; we've got to admit that.
They are ether waves. And the first trouble
was that this Dr. McFutz—this Orlando Me-
Futz—had established his sanitorium for the
cure of the ether habit. Not the morphine
habit or the cocaine habit. you understand,
but the ether habit. He had discovered, hc
said, a cure for the ether habit, and he was
running his sanitorium to cure womenn who
had got into the habit of sniffing ether, or
eating it dropped on a lump of sugar.
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"“And this swami—this Peter Duss—was
doing all his thinking and meditating and
praying in this small cave with the painted
walls,  And this farmer and land-owner and
proprietor of this mountain of ore, had his
home and his farm buildings built on the
brow of the mountain facing Alacainar. He
figured the value of them at $100,000, and
he said the view was worth that much more,
from the top of the thousand foot cliff on
the edge of which they stood.”

“But what ”

that was $200.000," Pethcod went on.
“Anu he figured the loss of rent for the
cave and Doc McFutz's place at $50,000.
And he put in the extra cost of digging the
iron ore at $800.000, and said that was a low
figure. The swami, Peter Duss, figured the
loss of the cave and the pre-historic picturcs
and the loss of his hope of thinking himself
into a great prophet’s job at $100.000, in
round numbers.  And McFutz, the ether-
cure man, figured his loss at $85.654.50. He
had it itemized. So, with the fees thev had
to pay O Sinkovitz, which came to $35.000.
the total was §1,320.654.50. But O'Sinkovitz
said they were willing to do the fair thing
by me and, for prompt cash, settle for §200.-
000, money in hand.”

“T know where T would have told them to
¢0,” 1 said.

“[ did tell them to go there,” said Pethcod
rloomily, “but they didn't go, They went to
the county court of Coboya County and sued
me. T hired a good lawyer and he said it
was all nonsense and T would win easily, but
perhaps he hadn't counted on that jury. The
first man called when the case came to trial
was Roger Murphy. my broadcast operator.
They asked him if there was a broadcast
station on top of the Alacamar Times build-
ing and he said there was, Then they asked
him if 1 owned it, and he said I did. Then
they asked him if a radio broadcast station
sent ont waves, and he said it did—that was
what it was for. Then O'Sinkovitz asked
him if we sent waves toward Cobova, and
he said we did; he said the waves were
plenty strong enough to reach Cohova if it
were not for interference somewhere be-
tween Alacamar and Cohova. Then they
called Doc McFutz.”

“The man who had the sanitorinm,” I said.

“Yes,” Pethcod said. “He got into the
witness chair and told about having this
place—all secret, because ether-users did not
want it known that they were ether-users—
and how he had over a hundred patients
there and how well they were getting along
until the ether waves began to splash into
the sanitorium.”

“Hold on!”
sav?”’

“He said the ether waves splashed into the
sanitorium,” explained Pethcod. “The ether
waves, from my sending station, struck
against Mount Takalaw on our side of the
mountain and the spray dashed over the top
of the mountain and fell in the sanitoriumn.
Ether waves of bed-time stories and ban-
quets and things. They came from our sta-
tion and hit the side of the mountain and
splashed up lilke waves of the sea and the
spray fell in his sanitorium. He said his
poor helpless patients used to line up along
about bed-time story time—all nerve-racked
and eager for ether as they were—and suck
in the ether spray eagerly, For a while he
did not know what was the reason they were
sI¥ “ng back into ether fiends again, or
wi. ¢ they got the ether to get their ether
jags, and then he discovered that it was the
ether spray from our waves. It ruined his
business, he said.”

“Amazing " T ejaculated.

“Yes,” said Pethcod, “but that was
nothing. One-eye Billings, when he was put
on the stand, said that for weeks he could
not imagine what was the matter with his
mountain.  Little by fittle the cliff on which
his home and farm huildings were located
hegan to be under-cat, and it was only when

I said. “What's that you
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HowIAverage $12 a Day
in RADIO WORK

By Howard Houston

“x 7 ES, Mr. Crosby, I'll have the set in-

stalled tonight yes, all ready
to “listen-in’ . . . sure you'll be able to get
Washingron by 9 o'clock.”

Another hour and a hailf job! And an-
other ten dollar bill in my pocket! Tt all
seemns like a dream. But let me tell vou
the whole story from the very start.

A few months ago, | was driving a bread
wagon, selling bread to retail stores. I had
a good route though, and if I do say so my-
self, I had built up a pretty good business.
But try as I could thivty-five dollars a week
was all 1 could make that job pay.

I'd be working there now if it hadun't been
for Mary. We'd been “keeping company”
for about two years, and everything was all
set for our getting married as soon as 1
would be earning more money.  But the old
job didn’t hold out much promise—and I
didn’t see how I was qualified for anv other
work that would pay more.

It was Mary who gave me the tip. “You
can't earn big money,” she said, “unless
you're some kind of a specialist. Learn some
line of woark—become an expert in it” But
what business, profession or trade was there
that wasn't overcrowded? Where could an
ambitious fellow stand a good chance to
earn big money and get ahead. Stenograph-
ers, accountants, clerks—all down the line—
every well established line of work was
overcrowded, and the pay was small.

Then Mary said, “Why not find a new
field?” That was a good thoughr The
men who went into the railroad business
early “cleaned up,” The samc was true of
the movie game, the automobile business—
but what was the coming field? What new
development was there that looked like a
new promising industry?

We both jumped to our feet.
“RADIO.”

Why hadn't we thought of it before? All
around us was the evidence of the tremend-
ous development of Radio. The broadcast-
ing stations sprouting up all around—the
rapid increase in Radio Stores—new radio
manufacturing plants—evervbody talking
about the latest radio program. Radio had
captured America almost overnight—and
thousands of men who were on their toes
were due to make fortunes out of it.

Thousands of Men Needed

The very next day after I had finished my
route, I weit to several radio business firms.
“Sure, there was an opening. Oh, they’d pay
big money—but did you know Radio?”

That was my cue. Learn Radio.
a Radio Expert—and I did!

Well, that really is my whale story.
only started. I've followed the path of least
resistance. Sort of built up a business of my
own installing, building, and repairing radio
sets. Any small job pavs me at least $5—
and usually $10. I can easily make from
$50 to $100 a week—and more as I get my
work systematized.

What Mary and I have got to decide after
our honeymoon—oh, yes, we are soon having
a very quiet wedding—what we must decide
after that—is which end of ‘Radio will be

Become

I've

“of a

best, You see, there are dozens of different
kinds of work in this Aeld, it's so big. I've
already had several offers—one to take charge
radio depavtment, another with a
broadcasting station, another to give radio
entertainments, and a good offer as superin-
tendent of construction in a radio plant.
What we want to decide on is which will
not only pay the most money now but will
lead to the most rapid advancement in the
Tuture.

Easy to Learn Radio at Home
i Spare Time

Just a word about this Radio business.
Some fellows think you've got to have some
training hefore you start to learn Radio.
That's bunk. I dido’t know the difference
between an amplifier and a doorkneb before
I started. But let me give you a tip. Don't
experiment with your radio course. Ger the
best. The National Radio Institute has been
teaching Radio ever since 1914. The govern-
ment recognizes its course by allowing eredits
to its graduates when they are trying for a
license, so you see you can be confident
vou're getting the best training possible—and
that means a lot,

Send for Free Book
“RICH REWARDS IN RADIO”

Incidentally, the National Radio Institute publish a
mighity inleresting book on Radio. They send it out
without c¢ost to anyone who wants to learn about
Radio. It is filled with facts, pbotos, and figures on
the Radio Industry, and tells all about its course
which quickly prepares you right at home in spare
time for one of the big pay positions in Radio.

Take my advice—and Mary’s—and send for that,
no matter how little you know of Radio, or wbat
your plans are. Just mail the coupon for it now.
Address the National Radio Institute, Dept, 13FA,
Washingten, D. C

FATIONAL RADIQ INSTITUTE

Dept. 13FA, Washingten, D, C.

Tlease sen? me iwitheut eost or nhligallon your Iree
Bools, *'Rirh Rewards in Radio,”” -which Llelis all aboul the
cuportunities in Ractio, and baw spare tlme study al bame
will nuality me for a hig paving radlo position.  Also full
detalls w1 your Free Lmployment sertice
NAE. oo e e e e Age.

Addresz . oo o Do, ...
L Sa
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every seed
.there is a so

that knows how to take from its environment the wherewithal to
build the body of the organism it animates. From the little seed you
place in the ground this something sends roots into the earth, blades
or branches into the air, and takes from the earth and the air that
with which it builds.

Within the egg this something is wooed to life by the warmth of
the brooding mother’s breast.

CHIROPRACTIC

teaches that this something knows the secret of converting food into
flesh and blood, and carries on all the processes of life, in the human
body, by means of impulses sent over the nerves. It teaches that when
a nerve is impaired by a vertebra becoming misaligned, these im-
pulses do not flow over the nerves normally, and the result is what
we call dis-ease. To get the dis-eased member to function again it is
necessary to adjust the vertebra that is pressing on the nerve, to nor-
mal alignment, thereby permitting the normal

flow of impulses over the nerve. ¢  prrviTION
To adjust the vertebra to he practice of Chiropractic
. . consists of the palpation
normal alignment is the work and adjustment,with the hands,
: . of the movable segments of the
of a competent Chll“OpI'aCtOl". spinal column to normal posi-
I, tion for the purpose of releas-
‘A trial will convince the most B ing the prisoned impulse. g

o 4 skeptical of the correctness of
F 0 M ANY these principles,
[‘ OMPETENT CHIROPRACT Write for information
5%

regarding Chiropractors or Schools
to the

Universal Chiropractors’ Association
Davenport, lowa, U.S. A.

R

l Rights Reserved
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it was too late that he realized that our
ether waves were beating against his moun-
wainn like ocean waves against a sofr cliff.
cach wave gnawing into the ¢hiff a little more,
wntil suddenly the whole ciiff toppled over,
and his home and all his farm buildings and
22,000 head of blooded cattle went hurtling
down to the base of the mountain and were
utterly destroyed. Luckily, he said, it was
an evening when he was in Coboya or hc
would have been killed and I would have
hud murder to account for.”

Pethcod,” 1 said. “this is the most re-
. .okable thing I ever heard!”

“Yes,” he said, “but I haven't told you
the most amazing part. Before the trial I
had surveyors go over the ground between
Alacamar and Coboya and they could not
find a trace of any mountain—nol even a
hill. But when the swami, Peter Duss, got
on the stand, he explaiued that. He said he
Arst noticed the effect of our ether waves
one day when the wall-paintings of the cave
began to sort of dissolve hefore his eves and
melt away. Then the cave began to grow
bigger and bigger. The ether waves, he said
lhe supposed, were washing mto the cave and
wearing its walls away, and washing out the
debris as they receded, just as ocean waves
would, And presently, on an evening when
we were sending an especially strong bit of
yazz band music. when the cave had become
50 large it would have taken weeks to ex-
slore it, he heard a rumbling. and he koew
he mountain was falling into the cave. He
nade a rush for the mouth of the cave. and
was almost in time, but not quite: as the
mountain fell into the cave it caught one of
his legs and cut it cleau off. Otherwise he
was lucky.”

“And that” T said, “accounted for there
heing no mountain ?”

“Yes,"” said Pethcod. “The mountain fell
into the cave. And now they will have to
mine the ore out of the ground instead of
seaoping it from the mountain side.  So the
jury was out ten minutes and awarded them
£1.320.654.50 and costs, and 1 sold out the
Atacamar Times and came east.  And il
cvery word of that is not the solemn truth.
vou can call me a soft-hoiled door-knob!”

I looked at him for a minute. squarely in
the eye. Then I spoke.

“Pethcod” 1 said, “vou are a soft-boiled
door-knoh 1”

“All right, then.” he said, "T'll tell you the
vruth, T never bought the Alacanar Thites.
T bought oil stock, and there wasn't any oil.”

Uacationing With Radio

(Contimued from page 1740}

spike into the earth, near where we expected
to have the set, and connected a piece of the
bell wire to it. :

After running the aevial lead-in wire and
the ground wire to the respective hinding
posts on the set, Jim plugged in the lead-
phones and commenced operations.  Unlike
most accounts of this sort, she perked fine
right off the bat and we found that therc
were numerous hroadcast stations that we
were going to be able to refy upon for enter-
taiimment,

No more radio until evening, for it was
our desire to incarnate the little game we

of teaving camp, getting lost and relving

animal ingtinct—and a compass—to agan
find ourselves, and camp, in ttme for chow.
As this game has alwavs gone, we found
camp at approximately 6:30 p. m. so we
started to prepare bacon and coffee. always
velished in the great open west where, pre-
sumably. men are men. After chow, with
that contented feeling following a hearty
meal—symbolized by the cow—we lit our
pipes, lit the vacuum tube, donned the head-
phones and et er rip.

\We centered on hroadcast station WHAZ,
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FADA “ONE SIXTY* NEUTRODYNE RADIO RECEIVER

Clarity

Radio is most enjoyable when the programs of music
and other forms of entertainment are coming in sweet
and clear; loud enough to be heard perfectly on the
loud speaker, yet faithfully reproducing the voice of
the singer or the harmonies of the instruments.

Clarity of tone is a feature that has made hosts of
friends for the FADA “One Sixty” radio receiver. No
matter where the station tuned in may be located-—in
the East, or in the West, the clarity of tone produced
by the “One Sixty” is remarkably lifelike and pure. And
so powerful is this wonderful receiver that the majority
of broadcasting stations, both local and distant, can be
heard clearly and plainly on a loud speaker.

Quality—in design and workmanship—characterizes
the FADA “One Sixty” through and through. Combin-
ing as it does the famous Neutrodyne principle with
skilled FADA craftsmanship, the “One Sixty” repre-
sents a great feat of radio engineering.

In selectivity, volume, distance getting, clarity and
fine appearance, the FADA “One Sixty” is unsurpassed.
To hear it perform is to be convinced. It will be well
worth your while to visit your dealer and see this
receiver. Price $120. This does not include tubes, bat-
teries or phones.

F. A. D. ANDREA, INC.

1581 Jerome Avenue New York City

£4.D_ANDPEA INC,

57 W
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A NEW MAGAZINE
For Every Motor Car Owner

Z
Z
7
Z The aim and purpose of this new magazine is to make the motor
7= car worth more to every owner. It will have permanent departments
7Z y
% that will describe in detail various trips about the country. The best
Z
Z
e
=
=
=
2
Z
Z
7
Z

routes to take, what to see on the trip and how to get the utmost in
pleasure from the trip.

To illustrate the great value that this magazine will have for every

motor car owner we are listing here the various departments in order of
their importance.

THE OPEN ROAD—(ROUTES} CAMP RADIO
MOTORCAMPING—HOW TO DO IT NEW AND WORTHY AUTO ACCESSORIES

NEW ROAD AND AUTO LAWS ARQUND THE EVENING CAMPFIRE
/ NEWS OF THE AUTO CAMPS PRIZE CONTESTS
/ GAS ENGINE POINTERS ROADSIDE REPAIRS
=
% NEW CAMP EQUIPMENT LATEST AUTO NOTES
7 MOQTOR ELECTRICS HANDYKINKS
/ YOUR TIRES And the thousand and one other pointers
% FIRST AID on better Motor Travelling.
%« The JUNE Tssue on sale May Fifteenth is the first issue. Every motorist will
/// be surprised at the amount of valuable information that will be contained in it.
é/ Those who begin with the first issue will find it indispensable in planning any
//¢ immediate auto trip long or short.
%,, By filling out the attached coupon vou can be assured of receiving this initial
SEND FOR %

FREE
SAMPLE COPY

P R AN AN ST T s E sy /‘,/‘ MO OR
GERMOTT PUBLISHING CO., Inc. ! : I

53 Park Place, N. Y. C.

r
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]
[ ]

Eunclosed you will find... ... ... . dollars for :

my subscription to Motor Camper & ToOURIST, § . .
[l
[ ]
.
| ]

SUBSCRIPTIONS $2.50 the Year—FOREIGN 50c¢ Extra
OX ALL NEWSSTANDS—25¢c THE COPY

NAME e

TO URI ST

LA R B RN B ERERE DR §I



Radio News for June, 1924

which was running an excellent musical pro-
gram. Slowly Jim adjusted the knobs anc
dials and as he did so thé music became
louder and louder, shooting little thrills
through us as it grew in volume. This, for
us, was a new experience. They say of pota-
toes baked in @ camp-fire that they have
twiee the flavor of those baked in an or-
dinary oven, Well, the music we were listen-
ing to had twice the influence on us it would
have bad at home. One takes radio in the
home as a matter of course, but out in the
ta"  ‘mher it is utterly different—and beau-
itu..—surrounded by trees, hig ones, stretch-
ing way up mto the sky. and the moon shin-
ing down. spreading 1its glow over cvery-
thing, and the stillness of natuve, the music
is s0 out of the ordinary, so out of place in
a way, yet so well expressing the surround-
ings. Music and voices. such matter-of-fact
things when we are in actual centact with
them at all times, but how magnificent. how
wonderiul, when one is far from the masses.
resting in the still arms of nature without a
vestige of the human elemeut, It is not that
noe doesn't appreciate it at home, but its in-
fluence is much more noticeable when i an
environment aside from the usual run of
daity life.

Well, we certainly enjoyed ourselves that
first night and went to bed feeling somewhat
like men in a uew world. We had experi-
cnced sometbing different.

We were up bright and early the next
morning, sensing a new life and a new pleas-
ure in our outing. \We weren't in a mood
for the game of “lost and found” and came
pretty pear to remaining in camp aud listen-
g in. But there were reports of good fish-
ing in a lake near our camp, a matter of
four miles, so we finally left with our rod
and taekle.

Back at dusk. we ate a hearty mcal of fish.
as might he expected, and were again ready
to listen in to whatever the outside world
would present us with. For a while we
browsed about the ether, listening to various
stations, All very interesting. all rather mar-
velous. We, a couple of isolated souls,
wnpty-ump miles from nowhere listening to
the merry-making of the north, the east, the
south and the west. The “Thief of Bagdad”
never possessed a carpet more full of magic
than ours—the little radio set.

Our little campfire burned on merrily, the
tops of the monstrous trees waved lazily n
the soft breeze above, the moon cast waver-
g shadows and WGY plaved “Ava Maria”
At the end it seemed as though the whole
world stood still. breathless, in expectation
of a miracle. But we tuned to WDAP and
broke the spell only to run riot in a jazz
hand trumping out a rhythmie gloom an-
nihilator that awoke a bit of the youth in us.
All in all. though, it was rather a langhine
matter, as it was so out of harmony with
our surroundings, vet it was very, very wel-
come.

One can imagine the varied programs we
picked up, music of every description, tallks
cn this and that, and numerous novelties,
but one cannot imagine the wonder of it all,
the striking contrasts produced between our
surroundings and the voice of the world.

Never again will we go vacationing with-
out a radio set, no matter whether it is to
the =uountains, the north woods or the sea-
sl . To us it has hecome an inseparable
cowpanion.

If vou are going a-vacationing this spring
ar summer, take a portable set with you.
Tt is an act you will not regret, for the radio
will furnisb you with pleasant entertainment
during what otherwise would be the restless
hours of the day. And the cost? Tt is prac-
tically nothing. Dry cell tubes will do the
trick and one set of “A” and “B” batteries
will last until yvou return.
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For the Buyer Who Discriminates

Supreme in
Tone and Volume

The superiorities of this popular
yadio reproducer win Instant approval
irom those who appreciate and de-
mand the Dbest, in the radio equip-
ment thev bur. Thompson’s 14 years

A == : nf radio experience have -given the
Thompson MAGNAPHONE elec-

List Price $35.00 trical, mechanical and acoustic refine-
AT DEALERS EVERYwHere ments found in no other loud-speaker.

%}"f RODYVE

RADIO

Licensed under Hazeltine pat-
ent No. 1,450,080 and pending
application Ser. No. 433,729.
QOther patents pending.

The Neutrodvne is the receiver every radio enthusiast wants,
today—and the THOMPSON NEUTRODYNE is one thar
any dealer can sell with the confidence that it represents the
Neutrodyne at irs best. Correct in design, refined in every
construction detail, carefully balanced, thoroughly tested, the
THOMPSON NEUTRODYNE will build customer confi-

dence for anv dealer who sells it.

List Price, without tubes or batteries, $150.00

Write us for the name of the seavest Thompson
distributor, wha carvies the Magunaphone and the
Model 5.4 Neuntrodyne ready for immediate delivery

R. E. THOMPSON MANUFACTURING CO.
Sales Office—150 Nassau Street, New York
Factory—Jersey City, New Jersey
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GUNN SEGTlONAL RAnlo CABINET [mportant Events
in Radio

(Continued from page 1732)

Radio Equipment
Concealed and
Free from Dust
when Compart-
ments are closed.

June 24: Act approved by the United
States Government requiring radio equip-
ment and operators on certain passer 0.
carrying wessels.

_ 1911.—July 1: Radio service organized
in Department of Commerce and Labor
to enforce the act of June 24, 1910,

1912.—F. A. Kolster, of the Bureau of
Standards, invented and developed the
Kolster decremeter, which is used to
make direct measurements of wave length
and fogarithimic decrement. This instru-
ment has been used by the radio service
of the Department of Commerce since it
was invented.

Early in the year the American Mar-
coni Co. absorbed the United Wireless
Co., of the United States.

’ . . In February the Marconi Co. procured
Made in Quartered Qak, Birch Mahogany and Genuine Mahogany. the patents of Bellini and Tosi, including
Dealers Everywhere---If unable to locate the Gunn Dealer it your town, write us. those for the wireless direction finder.

On TFebruary 9 the Australian Com-

THE GUNN FURNITURE GOMPANY; - GRAND RAPIDS, MICHIGAN momcealth station was opencd.
R BRANCH OFFICES: 11E, 36th St., New York - 312 W. 10th St.,Los Angeles On April 15 the steamship Tifanic, on
her maiden voyage, struck an iceberg and
sank, but, owing to the prompt wireless

The upper section for Radio
Machine ig 123 in. high in-
side. The drop lid with
framed-in panel provides a
convenient table and arm
rest when open.
Center book section is 9% in,
highand Battery
sectionis 1114 in.
high inside.
Outside length
8434 in., height
48 in.

Inside length
32% in., depth
10¥ in.

1 1 he li : .

Your Phonograph Is a Perfect Loud Speaker call for assistanee, the lives of more than
Phonograph enginecrs ¢ min o B ¢ tme ¢ et 11 i les of U of her passengers were saved.

I e1s spent milllons of money and years 4O ime (o perfec he acouslie properlies of e 1 M M

phonof\aph Om of the 6 Cross Phonograph Adapters will 81 youwr phonagiaph, ellmlnating the unsnl.ls‘- The Interuanonal RaletelegraDh)C

factory makeshift loose coupling—and glvlng you a guavaniced satisfactory conneciion. Conferem.e OpEl]Ed in LOH(IOH on June 4

P f and approved Important regulauous to
have uniformity of practice in wireless
telegraph services. On July § the Inter-
national Radiotelegraphic Convention was
signed at London,

Fits Flrs Fits Tits Tits Tls .

‘ Ldison Drunswicls {i’l“uelll‘w? (2}1{:1::“11;1 Vocation g\}-ictfr JLlly 23 Act approvcd by the United
3 Mozar Sllverton M

; deal Sivang) Yo States Government extending act of June
your dealer ecan’t supply you Wolverine Yewett i -
send 80c for any adapter excent Teriting Dealers Note—The Cross G fits lg‘éﬁv. 24‘. 1910’ to. hcover cargo \CSSClS and.re
for Brunswick $1.25. Weddicomb  all 90, less stock. Stur quiring auxiliary source of power, efficient
MADE TO FIT THE FOLLOWING POPULAR LOUD SPEAKING UNITS communication between the radio room

AMarrison, Western Eleetvie, Holzer-Cnbol, Rhamstein, Avousticola, Music Maosier. “"R.C.AL,7 D 1. Y - 3
At\ra(iﬂ KenL Jewett, Dictaphone New :l\ue Baldwin, Ackerman, model & & B. R'IKUO(‘I:(’\e umdel u?\en&;un aud_ the bndge,'and two or more Sklller‘l
Fleeh, model A & B, Muwdeck, Burns, Vielaphone, Alnplton Tnnll\ Peertess, model A & I, "CIC,” Melotone 1‘ad10 operators m charge Of the apparatus

| CROSS GEAR & ENGINE WORKS on certain passenger-carrying vessels.
Address: RADIO DIVISION, JOS. MACK BLDG., DETROIT, MICHIGAN August 13: Act approved by the

United States Government licensing radio
operators and transmitting stations.
1913.—F. A. Kolster suhinitted to the
Governinent a paper pointing out the ad-
vantages of certain applications of radio
signating for wuse at lighthouses. light-
ships, and life-saving stations, especially
in time of fog.
u ! During this vyear the Governments of
| = the TUnited States and France experi-
L pHONOGRApH ADAPTERS mented between the Eiffel Tower station
: and Washington by wireless to procure
— — — data for comparing the velocity of electro-

magnetic waves with that of light,
FRESHMAN

E | In _Iu:ée a vlviregss telegraph bill waé
presented to the Ottawa Parliament an
VERNIER DIAL
YRe “SELF~ADJUSTING" Rhecstat A Bakelite dial with
\—a-—//

passed nnder the title “Radiotelegraph act
of Canada.”
Vernier adjustent. A On October 11 the Folturno was burned
small rubber tired wheel in mid-Atlantic, and in response to the
i{:;?“ﬂ;]mwfs "gg lt‘; i‘;‘g wireless appeal 10 vessels came to the
e DM Y exact rescue, 521 lives being saved.
point and obtain the On November 24 the first practical
same dial setting every trials with wireless apparatus on trains
f\'-re"&l.o{{fﬁ;hc lilé‘l‘lﬁé?er were made on a train belonging to the
and  Super-Heterodyne. Delétware, Lackawanna & Western Rail-
P ; road.
P::EZ, 2 in, gi:gg The station at Macquerie Island 3
At your dealers, otherwise the means of keeping Doctor Mauson the
send purchase price and you Australian explorer, in touch with the
will be supplied postpaid. outer world. Radio despatches were pub-
Aslc your dealer er write dipect for 3 lished in a small journal which was estab-
PN ‘::p:vf']Eefc"mdilfxo%‘llf;uuf ¥ lished, called the Adelle Blizzard.
November 12: Safety at Sea Confer-
@as resl-.man 0.|nc. g:ce he]dfin Ta_ondon._ eAdt ;his co'nierence
e use of radio receiv propriate con-
\adiol Gondenser ¥Poducts sideration. ’
From 106 Seventh Ave., New York, N. Y. November 24: The first practlca] trials
your dealer with wireless apparatus .on trains were

For a 1 step Amplifier to the—

SUPERHETERODYNE

—the really perfect filament
control.
——eliminates hand rheostats.
—simplifies wiring.
RADIALL COMPANY
320 W. 42nd Street, New York
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made, messages having been received and

transmitted on board trains,

1914 —Experiments in wireless teleph-
ony were carried out between several
vessels lying at anchor five-vighths of a
mile apart, ordinary receivers being uscd
swith success. The wireless telephone ex-
periments were continued between (wo
warships on the high seas, and the re-
ception was cousistently good over a dis-
tance of 1824 miles. Successful wireless
telenhone comununications were c¢ffected
IF using only very limited energy be-
Ticen vessels on the high scas 44 miles
apart.  These experiments were repeated
where land intervencd between the com-
municating vessels, and in this case again
excellent results were obtained. On this
day radio telephonic commuuication was
constantly maintained for 12 hours.

On April 15, at Godalming. a memorial
was unveiled to the memory of Jack Phil-
ips, chief radia operator of the ill-fated
Titanic, who died at his post when the
vessel foundered in mid-Atlantic on the
15th of Aprit, 1912,

A new departure in the application of
radio telegraphy to the safety of life at
sea was the equipment of the motor life-
boats of the steamship Aquitania with
radio apparatus.

High-powered trans-oceanic stations
were  completed at Carnarvon, Wales,
Belmar, Honoluly, and San Francisco dur-
ing the autumn of 1914, The Honolulu-
San Francisco stations were opened to
public serviee September 24. The Tuck-
erton-Eilvese and Sayville-Nauen stations
were In operation about this time.

Most of these stations made use of the
latest developments in the art, using un-
damped and long waves as produced by
the Poulsen arc and the radio frequency
alternator,

On QOctober 6 E. H. Armstrong was
issued a patent covering the regenerative
circuit also known as the feed-back and
the self-heterodyne circuit,

1915.—During this year F. A. Kolster.
of the Burcau of Standards, developed a
radio compass said to be more effective than
that which was being used.

On February 20 the Panama-Pacific Ex-

hibition at_San Francisco was officially
opened by President Wilson at Washing-
ton, through the medium of wireless teleg-
raphy.
_ On May 12, in Battery Park, New York
City, the mayor unveiled the monument
in memory of wircless operators who had
Jost their lives at the post of duty.

On July 27 wireless communication be-

tween the Umted States and Japan was
effected. Two terminal stations were lo-
cated at San Francisco and Funabashi,
near Tokio, and the messages were re-
layed through Honolulu.

On July 28 the American Telephone
& Telegranh Co., working in coujunction
with the Western Electric Co., succeeded
i telephoning the wireless across the
American continent from Arlington to
Flawaii. a distance of nearly 5,000 miles.

On October 26 the wireless telephone
experinients were continued, communica-
ton being effected across the Atlantic
from Arlingten to Eiffel Tower, Parjs.

During this vear ship service was great-
ly “wproved through the installation of
n equipment, embodving features of
great practical value, by wvarious operat-
‘ng companies. Efficient emergency ra-
dio transmitters came into wider use,
owing considerably to the efforts of the
radio service of the Department of Coum-
merce and its refusal to pass inefficient
cquipment.  Such installations considered
2s essential are safeguards to shippers and
the scagoing public.

1916.—During the course of a severe

blizzard in the United States during Feb-
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Philadelphia

Exceptional
Radio

Performance

HE outstanding preference, among
Tfamilies the nation over, for the
ATtwaTER KENT Receiving Set is due
to its remarkable performance —to
its exceptional selectivity, its wide
range—volume of clear reception and
ease of operation.

The tonal fidelity of the ATwATER

Kent Loud Speaker is the
delight of every owner.

ATtwAaTER KEnT MFG. Co.
4043 STENTON AVE,  PHILA. PA.
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The Best

—

Qur new 64-page Catalog No.
TGR contains twenty of the
most popular radio circuits
printed in blue. These include
the Super-Heterodyne, Neut-
rodyne, Grimes Inverted,
Colpitts, Flewelling, Reinartz,
Diode Electrad, Super-Regen-
erative and many others.
Each articie used in circuits is
attractively pictured instead of
appearingin straight schematic
form. Besides containingblue
prints, the bestin radio is also
illustrated and described. Cata-
logsentpostpaid for TenCents.
EBach circuit worth double.

Send for your copy teday.

DEALERS’

\._w. s
R MAGH

20 So. Wells St.

,,.,'_ =
Qualily Radio Exclusively
Established 1918

Telmaco Radio Guide
Book describes all, 10c¢.

Our New Dealers’ Catalog and Price List

descnbes nearly alil
Radio Lines. You should have it.
FREE to all bonafide dealers making request on their business stationery.

AEo= TELEPHONE MAINTENANCE CO.

|
in Radio ) |

20 Circuits
in Bluein
Catalog

the better Standard
Mailed I

Radie Division

Dept. B Chicago, 11l

New CARTER Plug

The New Carter “ONE-WAY” plug is the latest addition
to the famous Carter line of eriginal Radio Products.

fastest and easiest method of attaching .a loud speaker or
No trick trigger or screws,

Simplest,
head set to a plug.

tip into long phosphor-bronze spring, which tightly makes contact the
entire length of the cord tip.
No fibre insulation is used.
Carter originality of design has made possible this quality product at
the vnusval price of 50c.
Any dealer can supply you with the New Carter “ONE-WAY"' plug.

Jack Switches,
Control RhEDStals,

Thus a positive and sure contact is made,

Write for ca(alog of other original Carter products including Jacks.
Irductance Switches,
“TU-WAY” Plugs,

Simply press the cord

Vernier Rheostats, Automatic
and *“IMP” Jacks and Plugs.

PROTECT YOUR RUGS
AND FLOORS

The little recesses in
the MAY “RUBBIER"
TRAY collect the Bat-
tery Aeid thus pre-
venting it Ffrom de-
stroying rugs, clothes
or scratching floors.
Sizes up to 100 amp.,
75¢—prepaid.

Price [01; sizes up to 150 amp........... $1.00

[ your Dealer ecminot supply you,
write direet, eneclosing Money Order

MAY RUBBER COMPANY
27 Warren St New York City

Dealers and Jchbers: Write for attractive propesition

21.O, LONDON
His Goal—At Last!

1"sing a DE-TEC-TONE
Crystal Detector in 4
s-lube  reflex recelver,
2L0, Eondoy, wag heavd
i Hannibal. Mo.. in
intest lests, verified by
AL 2L, 1t is not -
common to met stations
. 1,000 miles away on

simple crystal sets wilh
DE-TEC-TONE. Dealers ov direct, $1.50 postpaid.

DE-TEC-TONE

Crystal Deteetor
PYRAMID PRODUCTS CO.

1LL.

117 N. DEARBORN STREET. (‘HIC&GO
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ruary wireless telegraphy was extensively
used for train dispatching, as the tele-
graph wires were down.

The dectermination of the difference in
longtitude between Paris and Washing-
ton with the aid of radio which had been
in progress singce Qctober, 1913, was com-
pleted during May, the result, expressed
it terms of time, being S hours, 17 min-
utes, 35.67 seconds, and has a prohable
accuracy of the order of 0.01 second.

The initiation of the newly establish~d
trans-Pacific wireless service betwcen
United States and Japan was celebrated
on November 5, by an interchange of
messages between the Mikado and Presi-
dent Wilson.

1917.—June 2 marked the “coming of
age” of wireless telegraphy in England.
that is, that 21 years had elapsed since
the registration of patent 12039 in 1896

1918,—The trend of progress toward
continuous-wave communication as dis-
tinet from that by damped waves was
very marked during this vear, a particular
impetus being given by the continued de-
velopment of the electron tube as an effi-
cient receiver and gencrator of undamped
oscillations. Steady improvement was
also evident in the arc form of generator
which was installed in many new high-
power stations,

Wireless telephony also progressed to a
marked extent, particularly in the direc-
tion of reliability aud increase of range.
due mainly to the development of valve
generator and receivers.

In the equipment of aircraft with wire-
less great progress was made, both in
radio telegraphy and radio telephony.

At the end of the year a high-power
station, erected by the United States Gov-
ernment. was opened at Croix d'Hins,
near Bordeaux.

Tn the Argentine the erection of a sta-
tion destined for direct communication
with the North American continent was
begun in the vicinity of Buenos Aires.

The extension in the application of
wireless telegraphy to merchant vessels
continued, and at the close of the year
some 2,500 to 3.000 vessels of the British
Merchant Marine carried installations.

On July 31 the Uaited States Govern-
ment took over all wireless land stations
in the United States, with the exception
of certain high-power stations, which re-
mained under the control of commercial
companies.

On September 22 messages transmitted
from Carnarvon were received in Syd-
ney, 12,000 miles away. Cable conﬁrma-
tions of these messages were sent for-
ward at the same time but were received
some hours later than the corresponding
radiograms.

In April a high-power station was
opened at Stavanger, Norway, for the
use of the Norwegian Government. The
station communicates with the United
States.

1919.—The successful trans-Atlantic

flights of Alcock and Brown, of the Amer-
ican N(C4, and of the British dirigible R34,
during the summer of the year focused
attention upon the application of radio
for aviation purposes and its great value
for aerial navigation.

On June 30, 1919, there were 2312 '»
stations of the United States, having -
creased from 1,478 on June 30, 1918, At
this time new ship stations were increas-
ing at the rate of 100 a month. This in-
crease was due to the great number of
vessels built during the war period.

The temporary war measures relative
to the installation of wireless telegraph
apparatus on all merchant vessels of 1,600
tons or over under the British flag was
made permanent.bv a bill passed bv the
British Parltament. .
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In February a Spanish decree was
issued to tlie effect that all sailing vessels
of 500 tons or aver and carrying 50 or
more passengers must be equipped with
wireless apparatus.

During the year the Radio Corporation
took over the radio interests of the Amer-
ican Marconi Co.

The war-time ban on private and ex-
perimental wireless stations was removed.

1920.—The steady development of con-
thrrous-wave  wireless work., was con-
t d during the year and some further
prugress made in the commercial applica-
tion of tube apparatus.

On January 14 a Jaw was passed in
Greece making the carrying of wireless
apparatus obllgatory on all Greck merchant
ships of 1,600 tons gross and over, or having
30 or more persons aboard, including
crew,

On fanuary 25 a new high-power sta-
tion was opened at Monte Grande, Ar-
gentine, call letters LPZ.

Amateur radio work in this and other
countries progressed steadily during the
vear with the gradual removal of war-
time restrictions.

Bordeaux, France,
opened,

1921.—Experiments were carried out
in France with successful results in the
application of Baudot and similar high-
speed telegraph apparatus to radio work.,

The Nobel Prize for physics was
awarded this ycar to Prof Edouard
Branly for his researches in radio.

The progress made in amateur and ex-
perimental wireless is exemplified by the
attempts made in February and December
of this year to effect communication on
short wave lengths between the wirelcss
amateurs of the United States and Great
Britain. The first attempt was unsuccess-
ful, but during the second test signals
from many American amateur stations
were heard hoth by British radio ama-
teurs and by the representative of the
American Radio Relay League who was
sent over for thc tests. The signals
were also heard in Holland.

The American Radio Relay League held
its first annual convention in Chicago,
August 30-September 3, at which many
thousands of amateurs of the United
States were present.

The first licenses for broadcast stations
were issued in September of this year.

New York radio central station opened
on Long Island.

1922.—During this year broadecast sta-
tions inercased rapidly in keeping with
the great interest taken in the art.

On June 7, E. H. Armstrong read a paper
before the Institute of Radio Engineers
on some recent developments by him of
regenerative circuits,  Professor Arm-
strong was granted a patent for the super-
regenerative circuit.

Experiments in radio telephouing from
ship to shore were conducted during this
vear. In tests from the steamship Amm—
ice it was proved possible to communi-
cate with land telephone stations niore
than 400 miles distant from the ship.

1923.—On March 2, L. A. Hazcitine,
of Stevens Institute of Technology, pre-
sented a paper before the Radio Club of
America on tuned radio frequency amph—
firsion with neutralization of capacity
¢ .ing. Professor Hazeltine was granted
a patent for the non-radiating neutrodyne re-
cefyer.

Great progress was made during the
year in the development of vacuum tubes.

Short wave lengths were used to greater
advantage than heretofore.

The McMillan expedition to the polar
regions had radio for their onlv means
of direct communication. Using Jow
power and short wave lengths their ves-
sel, the Botwdoin, communicated witl: several

high-power station
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No Matter What Your Vocation

Whether Professional Man
Business Man or Daily Worker

A Thorough Training [n

HEMISTRY

Will Help You To Get Ahead

O be successful today is 10 know Chemis-

ry! Every line of Dbusiness, every

hraneh of indusiry depends upon Chem-
iztry in some form. You may not realize it. hut
your own proficiency in whatever work vou are
duing would be increased by a knowledge of
('hemish'y In many lines sueh Lknowledge is
absolulely essential.  In others it is a guaran-
lee of promotion and more money.

The keen competition that exists in every
commereial activity today requires 1hat a man
know all there is to know ubout his vocation.
1{ you have something t¢ sell——no matter what
—Chemistry enlers into its mgkeup, The sales-
man who kilows the cliemical composition of his
article can rz2lk about it more intelligently than
the onc who lacks this infermarion, and his
szles are proportionately larger. In the build-
ing trades Chemistry is of prime imporlance.
The masun, clectrieian or painter who knows
something about Chemistry ¢an do Detter work
and conmtand more money than the one who
does not.  Through Chemistry a shop-keeper
learns how to attraet the most trade, and even
in clerical [m\mons one can capitalize This
chemical skill

Chemistry should be as mueb a part of your
mental equipment as the ability to caleulate or
to write eorrect English. The world is paying
o thousandfold more for ideas than for aetual
lalsor. The big rewards go to the man who can
show liow to turn out a little better product
at a little lower cost. And Chemistry will give
vou the idcas that will save money for your-
self or yowr firm in the very fundamentals of
your husiness.  There is nothing remarkable
about this: it is going on every dav. If you
have uot heard of it hefore, it is hecause the
general public has been slow to recognize the
tremendous value of ehemical training. People
liave been content to leave Chewistry it the
hands of a few trained ¢hemists who could nat
prossibly develop the subjeel o anywhere near
ils greatest extent,

Now we are i Ihe eve of a great awakenlng. Our
herftoge from tho World War has been an intense de-
velapment of 1he chemleal industries n the Unlted
Mintes nnd o Deniendous interesi i all the apnliea-
tions of Cliemisny.  Peaple are (aking vp the subject
merely for the gond it will do them in beir ¢vwn line
of husiness.

It i3 no longer necessary v enter college In ovder (o
learn 1his fascinatlng  seience, Qur_ Home Study
Comse Lraing you just us thoroughly, and with (he same
ussurance of sucerss, as (hose who took Uie longer way.
And our methads are so aimple that we can teach you
no malter how iile previous cduration you may have
liad,  Mans ol cur graduates now held responsible posl-
lions ev have materially inereased (heir incomes from
vrivate enlerpuises s a result of taking our course.
Hundreds of letters from sindents teslifying (o the
Lenefits (hey have clerived from qur traiming are here
for xnur Jnspeetion.

Remeniber thal vou do not need to study Chemistry
wilh (he ldea of actually praclicing as a eliemist, al-
though a sreal many ol our students are taking onr
conrso with this chiect Ln view. 1 you wanl to know
more aboul what Chemisiry will do Tor you. if you wanl
lo know what our home siudr course oﬂ’en slem and
mail the coupon loday (o FREE BOOK, “Opportnnilies
for Chemisfs.”

Chemical Institute
of New York, Inc.
HOME EXTENSION DIVISION &
66-R West Broadway, New York City

DR. T. OCONOR SLOANE
Will Teack You Chemistry
In Your OQwn Home

The Chemleal Institute of New York, of which Dr.

Q'Conur Sleane is Bducatioual Director. -was founded
10 B e need of awbitious, far-sighted men who
realize and recognize he splendld future Chemistry of-
fers them. hul who cannol spare either the tlme or the
mepey Lo attend college.  Dr. Sloane, a [oremost au-
thority on Chemistry, will teach you ancd will give you
any individeal help you may vequive.  He wlll persou-
ally go over your papers, coivect them, woint ool your
fnull:; teiching ¥ou in @ praciical and interesting way.
No sperlal education requived owmer than ihe ability
10 read and write Engllsh. One student has char-
acterizect our lessans as 'The course (bat takes (he pmys-
tery out of Chemistry.”

Read What One of Our Recent
Graduates Reports

I thought I would Jet you know of my suecess. 1T
finished your course sbout twe nionths ago and now have
a fine pusition &s chemist at the DuPonl Dve Works.
I am getting along fine with my work and llke il very
mueh.  Tv wes through your course olone thal X have
been so successful. 16 is wonderful and I hope Fou
have greal suceess with (.77

(Name ard Address on request.)

Easy Monthly Payments

Yuu do not have to have even tho sinall pries of Lhe
course (0 stavh.  You ean pay for il in emall monthly
paymetts—so small that you won't feel them. The cost
is very moderate. and includes everytling, even the

Laboy Equipment—tihere are no exlras (o buy wilh
our o Qur plan of monihly paymenis plices a
chemieal cducation” within ihe reaeh ‘of ereryane,

Laboratory Equipment Given
To Every Student Without
Additional Charge

We give to every student withoul additional charge
his chemical equipment, incleding forly-two pieces of
laboratory apparatus and supplies, and geventeen dif-
ferent chemicals and reagents. These comprise the
apparatus and chemicals used for the experimental
work of the course.

Special 30-Day Offer
For o short.period we are making a speciel offer
fhat will be worth vour while to take advantage of.
Write Tor paitiewlars, usibg the coupon below or
gimply a posial cayd.  This will not obligale you in
1be leasl. Do nnt wait until tomorraw. Send the
coupon .now while you think of it.

Sign and Mail the Coupon for
FREE BOOK

A N O et B N R P 3 R e O O

: CHEMIGAL INSTITUTE OF NEW YORK, Ine. 1
1 Home Extension Division 6, :
1 G6-R West Broadway, New Yeork City 1
] Plcase send me at once wilhout anv oblization g
[] n my parl your Free Book ''Owvportunities for ]
g Chemists,” and fnll partieulars about the Labar-
§ tory Enulpment furmished (o every student. ~Alse '
please Lell me abaot tour plan of payment and ]
1 your special 30 doy offer. i
1 ]
1
B ONAME i TP :
! i
IOADDREES L ovvine i e B
1 .
1
y  CITY Ceeeaa. :
L] [}
E  sTarTR .
b RN 624 1
e m s s —— o e o -]
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J UMBO-—- the ldeal Battery

for WD12 or UV201A Tubes

The singic Jumbo for WDI2 tubes, the
double Jumbo for UV20lA tubes. will each
operate 3 tubes 4 hours daily for 40 days
—renewal cost 65c and 95c, respectively,
including free home delivery service within
Grealer New York.

Instantly Recharged

Outside of New York Jumbo battcries can
be recharged at the same rates by any Juboe
Scrzice Deater WHILE YOU WAIT—or in
yvour own home without clectrical equipment.

Prices: Single Jumbo . . . . . $ 5.25
Double Jumbo. . . . . 810.00

oLy

AnPenes gy "INSTANTLY
RENEWeon

Capacity: 100 amp. hours

Write for 30-DAY TRIAL
PRIMARY MANUFACTURING CO.

442 West 42nd Street Telephone
New Yerk Longacre 1317-6765

The
Engine of
YourRadio Set

QOULD you select a two-cylinder engine

for pleasure driving? Would you use a ma-
rine engine to propel a moter truck? Would you
use an air-cooled, aeroplane engine in a racing car?
When you select audio transformers without consid-
ering their qualities you are putting the wrong engine
in your radio set.

S
SO
\'\l ‘\l\\\\\\h\\‘."' .

#

Supertran high speed smoothness with roulti-cylinder reserve
power makes it an ideal audio engine ta drive your loud
speaker, It represents the best engineering because you
have na back-fire distortion or poor timing regulation to
introduce howling.

o e =

it 2
WETMORE-SAVAGE CO,,

R
INSULINE ANTI-CAPACITY PANELS
Mean the BEST in Radio Panels

Because they come already shielded. Our patented tin foil embedding process
eliminates the “Sticky Job.” Can be peeled from panel where the shielding
is undesirable.

Ford Mica Co.
33 East Bth Street
\\ New York City

_  ————

MANUFACTURERS
We have special facilities for turning out work on short potice, whether it he a
rubber or a bakelite (CELORON CONDENSITE) Panel, we can DRILL,
BEVEL or ENGRAVE it-and guarantee you a high grade job at a moderate price.
Write for Anti-Capacity and Plain Panel Samples with Prices.  Of course all
standard sizes are carried in stock. Other sizes cut to order.

AT YOUR:r RADIO PANEL & PARTS CORP.

' DEALER OR
\1 Warren St. New York City
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| stations in the United States while they
were frozen in thousands of miles away.

Broadcasting concerts from United States
were heard during the long dark nights
of the arctic zone.

During the year foreign countries be-
- came interested in radio telephone broad-
casting,

Broadcasting in United States heard
in England, and vice versa.

1924.—1In January radio was used
the region of the Great Lakes during a
blizzard for dispatching trains.

An expedition from the United Si.ies
under the leadership of Hamilton Rice.
which will explore the Amazon and Orin-
oco Rivers in Brazil and Venezuela in
the interest of geographical science in
general, will have radio as their only
means of communication. :

On February 5 a radio program broad-
cast in the United States from Pittshurgh
station of Westinghouse Electric & Manu-
facturing Co. was received and rebroad-
cast in England for the benefit of Eng-
lish stations.

On February 23 a concert broadcast by
the same station and relaved from Lon-
don was heard clearly in Caleutta, India.

Roger DBabson, economist, estimates
that during this year the American peo-
ple will spend approximately $350.000.000
for radio equipment. Sales of radio cquip-
ment are running nearly twice as largc
as all kinds of sporting goods.

A wireless lighthouse has been set up
on an island in the Firth of Forth. Scot-
land. Wireless waves are concentrated
by reflectors into a beam which can be
sent 100 miles, giving ships their position.
— Abstract from the Radio Service Bulletin,

OPERATION OF RADIO IN
GREECE

Some months ago the Revolutionary Gov-
ernment stopped by legal decrce the operat-
ing of private wireless apparatus in Greece.
This measure was taken largely to prevent
the Greek public from being reached with
propaganda unfavorablc to the Revolution.

According to unofficial advices, the Min-
isters of Finance and Marine of the present
government have prepared a law to be sub-
mitted to the National Assembly for ratifica-
tion, by which the operation of private radic
sets belonging to Greek individuals will be
permitted under certain restrictions and sub-
ject to the payment of a license tax.

Davlight Broadcasting

(Coutinued from pege 1727)

ST

strikes this layer, it is reflected much as a
light ray is reflected from a mirror. Thus,
a receiving installation Jocated on the earth
at a distance of 100 miles from the broad-
cast station will receive not ouly the direct
wave from the broadcast station, but also
the reflected wave emanating from the Heav-
iside layer. -

It is well known that the polarity of
radio waves differs at any given point in
space, and also in time. In other words.
a radio wave has its negative and positive
side. If now, at the point where the radio
receiver is located, the two waves, direct
and reflected, arrive at the receiving antenna
with the same polarity at any given time.
they will aid each other in producing auo
electrical impulse in the receiver. On the
otller hand, if their positive and neg Tye
sides are together at the antenua, a
definite time. they will tend to neutralize
cach other and the volume of sound in the
radio receiver will be diminished. More-
over, the degree to which the two waves,
direct and reflected, aid or neutralize ounc
another, is determined direetly by the height
of the Heaviside laver above the earth.
If it is at a higher distance from the eartlh,
the reflected wave will naturally have
further to travel, and the result will be that
an entirely different part of it will be
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brought to the antenna of the receiving in- |

stallation at the time when the positive
side of the direct wave touches the antenna.
It has been found by numcrous experimen-
tations that the height of the layer varies
consicderably during the night, wlereas, dur-
ing the day it is practically stationary.
The same phenomenon may he caused by

ionized clouds aear the ecarth which act |

in a manner exactly similar to the Heavi- !

side layer.
In wany parts of the country, it is a gen-
ers le that clouds are more frequent dur-

ing (ne night than during the day. Many
radio engineers refer the phenomenon of
fading during the night time directly to
this fact.

STATIC STATISTICS

Another advantage offered by daylight
broadcasting is the faect that static is prac-
tically absent during the morning hours and

during the early hours of the afternoon, |
In general, it 1s |

even in the summer time.
thought that this fact is due to the -
frequency of thunder storins in the morning
and to poorer transmission of distant static
in daylight.

Radio engineers accept two possibilities
in the solution of thc problems of daylight
broadcasting. In the first place, it is be-
lieved that an increase in the power of
broadcast stations will provide a sufficient
surplus of cnergy to permit a certain
amount of absorption during propagatioin.
Absorption of a radio wave takes place ap-
proximately in proportion to the square of
the intensity at any given point, This
means, naturally, that the station of high
output is susceptible to a greater ahsorp-
tion at any given point, than a station of
low output. Nevertheless, if a sufficiently
great initial impulse is given to the wave,
it will eounteract these difficulties, and leave
a surplus of energy at the receiving instal-
Jation cousiderably greater than that pro-
duced by a station of low output. The dif-
ficnlty in the way of this procedure is. of
course, the prohibitive cost of erecting
broadeast stations sufficiently powerful to
cover a relatively large area of the country
during the daytime, For this reason, it is
also being suggested that receivers might
be made super-seusitive; in other words, if
the receiver be made 10 times as sensitive,
it will be susceptible to impulses which are
a tenth s great. This solution is thought
inadvisable by many, however, because of
the fact that parasitic noises, such as static,
disturbances in the receiver and disturbances
due to local power lines are increased to
suech an enormous extent with a super-
sensitive receiver, that clearness of recep-
tion is entirely destroved.

TFor this reason, the trend of hroadcasting J

development today is towards the establish-
ment of four or five great stations located at
especially designated points in the country,
and capable of furnishing radio entertain-
ment and information to a large area.
few stations of this character could easily
provide service for as great an area as at
present s provided {or hy a tremendous
number of small broadcast outfits; it is, more-
over, suggested that the cost of erecting
stations of this kind would he no greater
than has bheen the cost of erecting a large
number of small stations. It would also he
possible, electrically to connect the four or
five powerful stations in such a way that
thev would be capable of broadeasting simul-
t wsly the same material.  And in this
"duection only, does the radio engineer see
}he solution of daylight broadcasting prob-
ems.

THE MYSTERY SOLVED!

An old farmer driving slowly along a
cotintry road and seeing an aerial on almost
every housetop, exclaimed:

"By heck, now I know what they mean by
radio frequency.”

Contributed by F. O'Connell.

land, June 10,

York, June 24,
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COMPLETE

$25

Atlas Unit
with phono-
graph coupling

TRADE MARK

2 ORANGE STREET

BOSTON, MASS.
CHICAGO, ILL.
PHILADELPHIA, PA.

thing to being actually
present at these two events,
of national and interna-
tional importance, is to hear
their ATLAS RE - PRO-
DUCTION. Bring these
momentous proceedings and
orations right .into your
home in all their original
naturalness for the enter-
tainment and instruction of
your family and friends.
Get all of these speeches,
every word clearly inflected
in the full, undistorted tones
of the speaker. Just as real-
istic as though you were
actually there. Buy your
Atlas NOW'!

Booklet “F” upon request.
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SAN FRANCISCO, CAL.

Sole Canadian Distributors, Marconi Wireless Telegraph Co. of Canada, Ltd,,
Montreal, Canada.
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% RQABAT Juniors3}26

(A Rochargoable we? ‘B’ Battery. Capacﬂy 800 Mil-Amps.

VOLTS

Your Ultimate “B” Battery

Here are two acid type wet “B” radio batteries that are entirely free
from internal current leakage.

glass cells.
tinuous voltage.

All elements visible through clear

RABATS have longer life with higher and more con-
Noiseless and compactly constructed—The Rabat

Junjor with a capacity of 800 mil-amps at $3.96 and the Rabat Senior
with a capacity of 2800 mil-amps at $9.60 represent more actual

battery value at a lower cost.

economical to maintain.
current.

Prices F. 0. B. Cleveland, Ohio

More economical to buy—more

Easily recharged from ordinary house
If your dealer cannot supply you send direct.

The RadioRabat Company

914 Bangor Building

Cleveland, Ohio

7 RABAT S enior

e

T cELLS VTS 596__(_)

A Rechargeable Wet'B' Battery, Capacity 2800 Mil-Amps.  4avours $1788

Other

with

mseall

stationary aerial.

Single Control Radio Reeeiver
price is $190.00. Bulletin
mailed ou request.

‘Thiz Is known everswhere as the
Luud Spealier with the quality tone.
Nt only j3 the tane matural and
wilhoul. _mechanieal disturtion, bl
ig saMicienily big in rolume lo bo
easily heard W a lavge roam or all

through the house.  Comes (o ¥ou Baby

“BRISTOL

USING GRIMES INVERSE DUPLEX SYSTEM

The set forx
one in the family can quickly
technicalines
Dial does it all
DOES NOT INTERFERE WITH YOUR NEIGHBOR
close
in with this nan-reradiating Receiving Set,
comfortable sensation of freedom to he able to cllange from
e station to annther
your

§ CHOICE
Where conditions make it difficult te
an eutside
gested =ectionz of cities.
can vsoally be had by using inside Loop. JTn fact,
feature of the Loop often bLrings in stalions not pos gsible with 2

Mounted in soliJ mahogany case with walnut finish. the
js handsome In appearance.
3013-S describing this set

BRISTOL AUDIOPHONE LOUD SPEAKER

ready 1o use—nc auxilary balterles
ave vequired,

Made in three models:
Audicphone Senrlor. 1
Audicphone
Audiophone. .

The Bristol Company, Waterbury, C

SINGLE CONTROL
RADIO RECEIVER

Patents Pending
MOST SIMPLE TO OPERATE

those who want results with linle effort.
learn 10 operate it
are  eliminated—QOne

Any-
because

Control

and  guesswork

disturhed when tune

It gives you a

by reception iz nob you

knowing that you will not interfere

neighbor's receiving.

OF AERIAL OR LOCP

aerial, as i con-
gzood results
the divectiomal
Bristol
will

Tumior

onn.

UNDERNEATH RADIO BATTERIES
SAVE CARPETS AND RUGS

Glass of greal mecha
slrengih. Senl
Posy_collect to any
of Tnited Stales.
$.75 lo price if wes
Mississippi.

Tufglas Trav Re"d

Size. §l3x0%” inside

Dealers and Agents Wanted
Dept. N

GENERAL SALES AGENT
200 Fifth Ave.

Tufglas Battery Trays

Made of Acid Resisting

Lical

Parcel

nart
Add
Loof

PRICE $1.50 EACH

RUSSELL B. CRESSMAN

N. Y. City

Fada Hazettine Neutrodyne Wit........... $21.50

C. D. Tuska Superdyne ICit.. ... ........ 16.50
Federal or Brandes Head Sets Complete. . 4.79
Nathaniel Baldwin Type ©

Head Sets. . 7.98

Dictegraph 3000 ohm Head Sets
Acme Transformers Audxo or Radio
quency—AIll Ty
Federal No. 65 Amnhfymg Transformers,
General Radis No. 23 1A Audio Frea. Trans
Amertran Amplifying Transformers. ...
Globe Audio Fren. Transfermers.
Acme Variable Air Condensers. .
Gardwell Variable Cond., 23 Plate 43
$5.25: Heath's Vernier Cond. 23

Fre-

Plate

Plate $4.50; 43 Plate. . ........... .30
Bradleystats or, Bradley Leaks. . 1.59
Ambassador Coils .. ... .......... 4.75
Nathaniel Baldwin Phonaamuh Unit 8.95
Dictograph Phonograph nit - 8.95
Burgess or Eveready 22 '/2 vnlt B. Bafteries .19
Burgess or Eversady 45 volt B. Batteries. 3.75

All Drders Must Include Parcel Post Charges

Hygrade Electrical Novelty Co.
41 WEST 125TH STREET., NEW YORK N. Y.
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Queer Queries and
Ready Replies

(Cantinued from page 1766)

lias an ice water range of about two hundred
meters in this hook-up.

Q. What is the cause of braying noises in
the Joud speaker? L. 5. Twostage.

A. Braying noises come [rom the Je

Q. Last night my wave-length was so ngh
I could not hear any of the broadcast sta-
tions. I am afraid my antenna capacities are
too high. I could hear nothing. My rotary
plates were two-thirds exposed. Humibiated.

A. It is no longer fashionable to expose
the rotary plates. Your capacities should
{all to about 300 meters.

Q. I am a teacher of elementary science.
Ay pupils are interested in radio and I have
been giving them some laboratory demonstra-
tions.  What attachmcuts are necessary to a
horse-shoe to demonstrale lines of force?
Prof. T. J. B.

A. The shoe must be altached to a horse.
To demonstrate lines of force, stand behind
the horse and sting him across (he back with
110 volts A.C.

Q. I am using a receiving set on the dash-
board of a farm wagon. It is a honcycomh
cotl set with three jacks. Where is the best
place to put the aerial and grouvud? Farm
Hand.

A. Suspend the aerial Trom the ears of the
three jacks, or else attach it to the harness.
Leave the ground 11‘Tht where it is, under
the wagon,

1 am construeting a regencrative single-
Grcuit receiver. Can you show me how to
use a tickler?  Armstrong.

AL Yes, if you ave ticklish.

Q. What is a binding post? Ignorant.

AL A dinding post 15 a five-eights inch bolt
with twisted threads, that is supposed to be
forced through a sharp washcr with a half-
mch opening. It screws into a piece of melal
containing a three-eighths ich hole for the
fve-eighths bolt and two No. 44 holes for
No. 12 wire. It 15 also Atled with a set
screw (hat has no threads and was designed
for another style of post. A more exasperat-
g tvpe of bm(lnw post has a black knoh
lhat gets canght on the bolt before it clamps
the wire and pulls the soldered lead off the
reay of the bolt. Any good hinding past will
accomplish the purpose for which it was con-
structed—namcly, to blister the thumb.

Q. T have a very fnc receiving set that [
ot as a Xmas present.  During the last week
T have becen unable to make it worle. My
aerial is attached to the corn crih. Do you
suppese the cars of sweet corn in the crib are
getting all the signals?  Smarty.

AL Lt is imipossible to state without exam-
ining the receiver and ealing six or seven ears
of the sweet corn.

Q. What hook-up would you suggest for
catertaining a dinner party with a lowd
speaker? I A Hungry.

A. Use 45 volts and three forks on the
plate and place a napkin across your pgrid
condenser.

(. Last night with one tube I got Kansas
City in Missouri. It T used two stages of
amplification would there be any difference?
California.

A. No, Kansas City would still he in Mjis-
souri.

JANITOR MUST EBE RADIO
EXPERT TODAY

If builders throughout the country con-
tinue to erect apartment houses and {ur-
nish tenants with radio entertainment from
a central receiving station, janitors will
have to be able to operate receiving sets
and handle complaints.

In Washington. several apartment owners
object to numerous acrials of mauny different
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types which they claim dishgure the roofs.
Other landlords, more thoughtful as to the
comfort and happiness of tenants, are in-
stalling one aerial with a receiving set in
the basement and running wires to plugs
in each apartment so that occupants who
desire may plug in phones or loud speaker.

This i5 fine, but can the owners find jani-
tors capahte of operating the sets to suit the
listeners-in?  The Tratts ave sure to want
jazz from WHIZ, when Kirks desire sacred
music, while the minister is calling. Mus.
B. ' ‘ous insists on an oratorio from
WH. _, at the same time Miss Flapper re-
quests dance music.  \Willie Whistle calls
for a radio talk; Mrs. Dresser, fashions:
Mr. Fisti Cuffs, ringside gossip; and Mr.
Liter Rary. current topics.

No ordinary janitor could hold the job
a day, let alone a night, and one subject
to bribes would soon be ready to retive.
Only by keeping a request sheet for each
hour of the day could he satisfy even a
few of the many calls he will receive, with
objections outnumbering recuests.

No longer will the calls be for “more
heat,” but “tune out that church and give
us some dance nusic,”” or vice versa. The
life of the future janitor is not one we
recommend to  sclf-respecting denizens of
the apartment basements. But there may
be latent ability capable of developing.
which will give them the status of “heating
and radio engineers.”

The Reinartz All-Wave
Tuner

(Continued from paye 1758)

FOR ELIMINATING INTERFERENCE

Take two fect of lamp cord and connect
one eud to the switch point and antenna as
shown in the diagram of Fig, 1, leaving the
other end open. This may take the form of
two pieces of insulated magnet wire rolled
up into as small a coil as desired. 11 selec-
tivity is too great, add to the length of wire
used. [t must be remembered that the signal
strength is reduced if this condenser is made
too small,

THE TUNING CQILS

First we will assume that the required
range for tuning is to be 150 to 220 meters,
so around the same drinking glass we will
wind, with No. 16 double cotton covered
wire in jumbie fashion fve turns, making a
three-inch loop for a tap; then we continue
with 15 turns, making another loop for a
tap: then five more turns and the coil is
finished. Slip the coil off the glass and wind
a few turns of thread around it and connect
the starting end of the coil to binding post
No. 1 on the front of the panel; connect the
first tap to No. 2, the second to No. 3 and
the end of the coil to No. 4. You will notice
that there is a 4 to 1 turn ratio of antcina
to ground and grid to ground. Maintain this
in any other coil you may make. Also notice
that the tuning range is approximately 150
to 200 meters and that if you add a cypher
to the 15 turns that are shunted with the
tuning condenser, you will have 150 and that
if you add a cipher to the total number of
secodary turns, which is 20, you will have
20 reaning that the approximate range of
any coil made with the turn ratio as above,
may be determined beforehand. Again. as
before, make this coil in any manner desired,
but maintain its electrical equivalent.

Anothcr means to lower the wave-length
of a tuning coil is to short eireuit some of
its turns.  The natural period of the coil
then drops to the first even harmonic of the
unumber of turns not short circuited. This
can also be applied to the transmitter de-
scribed by the author a few months ago,
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Without your paying a cent
in advanee we will send for
your inspection a copy of RKen-
neth Harkness’ famous hook,
“Radio Frequency Amplifica-
tion"—the book which “con-
tains more real " Information
on one page than 2 volume of
ordinary textbooks”—ihe book
which has brought a clearer
understanding of the theory
and practice of radio to its
thousands of readers. -

When the postman Dbrings
your copy pay him $1.25 plus
postage. Read the book from
beginning to end. See for
vourself low it expands vour
knowledge of radio. Learn
how to build the famous Hark-
ness Reeeivers. Then—if you
don’t think the book is worth
at least double its price, send
it back and we will refund
every cent of your money.

As Interesting

as a Novel”

Thls is more {han a testhrok——nore than a
coutse of instruction. In his easv, lucid. enler-
lafning siyle, requiring no effort ou your nart to
follow his reasoning, Kenneth Harkness leads you
step by sten from the elementmyy laws o the
wdvaneed principles of radie seience.  One reader
sixs, ""The honk is comprehensive, eoncise, accus
rafe, sclentific, interestlng as a novel. . . .
wouldn't be without 1t [or ten (lmes its price.”

MakesAdvanced RadioEasy  Tells how to build Sets

This book explains to you ip casy-to-grasp
language (he theory of radio reception from
A to 2. It tells vou everything you want to
know about radio—answers all your guestious.

B Kenneih Harkness wrote this book i xowr
language, the language vor use cvery day—

the language vor understand. His book ﬁ-“f
an open gap in radio lilerature. He explains
advanced radio—hilthertn understood by mathe-

| maticians only—yct he explains it in simple,

easily-understond English,

Ilustrated by 186 drawings, diggrams and phe-
tographs, Uiis baole explains in detall hew to hulid
five different wpes of adio frequency amylilying
reeeivers,  The secand edition, ust off the press,
fives new and complete informalion on (he poru-
lar “Harkness DReflex” whieh operates a luud-
speaker with one tuhe.  In a greally enlarged and
mrofusely illustrated chapler Dlr. Harkness shows
you liew to bulld his new, impmoved one- and
tWo-lubo receivers, using this “lmockout.” record-
breaking elreuit.
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Push-Pull” Transformers

—were used in the hook-ups illus- &
trated and described on page 1419 of
“RADIO NEWS”
13, March “RADIQ IN THE HOME.”

April

in their

Modern *“Push-Pull”
TUsed in addition to ane or
two stages of audis. Assures
clearer and hetter reception
than has heretofore heen
secured from audio fre-
queney reception.

Teledo. 0
—

Radio authorities everywhere are unanimous
endorsement of
“Push-Pull” method of power amplification.

This is the transformer that
mazkes one tube do the work
of three in the Monoflex Cir-

the Monoflex Circuit.

MODERN Transformers are guaranteed lo give satisfac-
non.  Ask your dealer for MODERN Transiormers and
new bulletin of latest hook-ups. I
write us, giving dealer's name.

also page

the MODERN

Modern Standard Audio
4 to 1 Ratio

Designed especially for use in

Modern “Reflex”

2-stage amplifiers. Provides
greater audibility than three
stages using ordinary trans-
formers,

Asle for bulletin on
Sold by Good Dealers Everywhere

If he can’t supply you,

Co.J

The Modern Electric Mfg.
Toledo, Ohio
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\-_ EXFERIMENTER FURUSHING COMPUST. 1 i
e

Price $1.00
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. | Radio News
g Amﬁte‘iis%i“@mk‘ Amateur’s Handibook
]

Volume No. 1. (Second Edition)

Chock full of radio constructive and instructive articles rom
cover to cover. Written by foremost radio authorities, in
plain everyday language which everyone can understand.
Sections include articles on Receiving Sets and Sundry Ap
paratus.  Transmitters and Accessories, Radio Theory.
Vacuum Tube Data, and Practical Hints for the Amateur
A Dook which also serves as a rveady relerence and should
find a place in the library of every amateur. It contaius 2271
pages and over 375 illusirations, diagrams, and photographe.
hound in a mulu-colored heavy board

On sale at all leading radio stores. If wour dealer cannaot
supply vou, send a dollar bill and the book will he for-
warded to you postpaid.

ExprrrIMENTER PusBLIsHING Co., INc.
53 Park Place, New York
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through which it was possible to tune down
to 10 meters {for transmission using an an-
tenna having a natural period of 100 meters.
Active work along this line is now in prog-
ress and after huilding the tuner described
vou may tune down to 30 meters and listen
to the signals of 1XAM with 500 watts in-
put at that wave. More detailed information
regarding this application to both transnut-
ters and receivers will follow.

TRYING OUT THE TUNER

With the tuner atl finished and na
disconnected, and with a UV-201A ¢ as
a detector, bring a wave meter into proxini-
iy with tln. tuning ¢oil and only near enough
to be effective. Then, with the tube oscillat-
ing, set (he wave meter at 200, if that is the
range ol the wmer c¢oil, and listen for the
cliclc denoting resonance. Note the reading
on the wming condenser and continue until
the entire range has heen covered, You will
then be in a posivon 6 let the amateur know
what his QRH is. Connect the antenna and
with the detuning coil cut in, set the switch
lever conlroiling these turns until the tuncr
oscillates readily over the entire tuning range,
This may then be Jeft without change for the
coil in use. If considerable interference is
noted from nearby amateurs, cut out the de-
tuning coil and switch m the series condenser.
You will then have the sharpest tuner ever.

NoTe: Anv other information desired
may be had from the writer if a self-ad-
dressed and stamped envelope is enclosed.
To date it has been necessary to buy nearly
$25 worth of two-cent stamps, and the
wrniter cannot afford this practice.

Radio Trade Notes

(Continned from page 1769)

ing would have a most beneficial effect on
the trade and would be a powerful stimulus
to business in the summer months.

The problem of effecting perfect distribu-
tion throughout every section of the coun-
try is one that is facing the manufacturer
of radio apparatus today. With production
creeping up to where the immediate shipment
orders can be filled. the sales manager is
digging out his map and checking over
the territory where sales are not as great
as they might he. A finer type of merchan-
dising is rapidly coming into the radio in-
dustry, and a conseguent saving to the pub-
lic may bhe expected by the reduction of
selling and handling costs incident to the es-
tablishment of national distribution.

THE EXCLUSIVE OUTLET

The exclusive radio outlet is holding its
own, while phonograph and music stores are
becoming a greater factor in the sale and
distribution of complete sets. The entry of
these firms into the field is hardly noted
by the regular radio stores, however, as
they appeal in a large measure to a new
clientele and handle only the sets of one
or two makers, A tremendous volume of
sales is heing butlt up through these out-
icts, by scveral manufacturers, while other
set makers in the field find almost no cffect
on their sales volume because of them.

Many manufacturers are finding them-
selves forced into the policy of appointing
only one or two outlets in a single -
munity or city. This policy. popular i1, 1e
automobile industry  and of considerable
popularity in the phonograph field, is just
hecoming noticeable in radio. and will be
Jargely restricted to manufacturers of sets
for some time to come.

THE EXCLUSIVE JOBBER

The jobber who has no retailer or manu-
facturer connections is winning favor in
the radio trade much {aster than he ever
did in the electrical industry., while the
music trade is forced to admit that the
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exclusive jobher in radio stands higher than
hie does in their field. The reaction of the
retailer is interesting i this connection, and
while the exclusive wholesaler seems certain
to be the ultimate choice of a majority of
the trade, the wholesaler who has a large
retail outlet is still an important factor and
one who camuwot be overlooked 1 fguring
sales plans.

The jobber who handles no competing
lines is found in the majority in the radio
trade  with imore and more inanuiacturers
i 2 johbers who will push their lines
to e exclusion of all others, and more
jobbers refusing to take on competing lines
of merchandise. There is considerable ditf-
{erence of opinion on this subject. and argu-
ments pro and con can be started at almost
any meeting of the trade. The tendency
taday, however, 1s strongly in favor of the
“special representative” jobher rather than
the house handling any item for which there
is a market.

The possibility of manufacturers doing
their own jobbing is passing day by dav.
a'though n a few cases manufacturers have
cstablished  jebbers in certain territories
where thevy were unable to find outlets that
would fanction to their satisfaction.

The jobbers' place in the radio trade is
firmly fixed, and opinions and records gath-
ered from a nmumber of firms point out that
prices to the public are much lower becanse
of the jobber’s work, than they would be
if sales were made directly to the retailer or
usev Dy the manufacturer,

LOWER PRICES NOT STARTLING

Prices have been reduced in a number of
radio items in the past few months, but
apparently the reductions have not been such
as to make any purchaser dissatisfied be-
cause he did not wait. The bottom on prices
is expected about June 15, with a steady
price level during the summer months, and
untit after the holiday season. Naturally
this rule will be broken by a few exceptions,
by the clearance of lines that are being dis-
contimised and by competitive price cuts that
may be made tn fights between retailers or
manufacturers, but it is felt that present
radio list prices are based on guantity pro-
duction costs, and that there can be no great
increases in productions with lowered costs
until after the fall season is well under
way, .

SUMMER SETS AND SELLING

Special radio scts for the vacationist, for
the summer stay-at-home, for the motorist
and for every summer use will be seen in
the stores and shops by the time this appears
it print.  Almost every radio manufacturer
i the country has designed a special set
of some kind or other for summer selling.
The high quality of the broadcast programs
this year will mean intensified interest in
radio all the year rownd.

Courtesy of the aAir

(Continued from page 1737)

N MR 1001

tickicr reaches the oscillation position. The
tickler should be backed slightly below this
poi.
dr search for the distant station should
always be made with the tube ncar to, but
always below, the oscillating point, and the
tuning can then be done with no inconven-
ience to anyone. You will recognize the
distaut station by the sounds of the music or
speech, if in operation, or by a slight noise
of the transmitter if you chance to hunt it
during a quiet period. but with the normal
aitenna radiations unmodulated, going out.
There is a mistaken popular impression
that the single circuit sets are the real of-

NEUTRODYNE
. GUTFIT

trodyne Outfit contains all the necessary parts

transformers all packed in a neat box.
about getting the proper parts.
WorkRite Neutrodyne QOutfit
With Mahogany Cabinet

WORKRITE NEUTRODYNE
DELUXE MODEL

Contains

3 WorkRite Neutroformers
(new style)

3 WorkRite E-Z-Tune Dials

2 WorkRite Neutrodons
(new design)

Panel lavout, mounting angle
COMPLETE INSTRUCTIONS

Price $25.00

1832 E. 30th St

All Parts for a Fizve Tube Neulrodyire Outfit.

Get the experience from building your own Neutrodyne Set.

It even contains a drilled panel, baseboard,
No shopping around for parts.
This WORKRITE OUTFIT is the outfit you want

and

“WORKRITE RADIO PARTS WORKRITE”

Send for complete Catalog

THE WORKRITE MANUFACTURING CO.

(Branch Office, 536 Lake Shore Drive, Chicago)

This WorkRite Neu-
and has COMPLETE INSTRUCTIONS.
mounting angle for proper mounting of
No uncertainty

$70.00
80.00
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Cleveland, Ohio

GREATER EFFICIENCY

For Radio Foliowers Whe Want the Best

dams

Perfected
RADIO JACK

Pure silver contacts — phosphor
bronze springs—bakelite insulated
Its construction is scientifically cor-
rect—its new [features make it a
decided improvemcnt over the
ordinary jack, You’ll say so, too!
Write for full information

DEALERS: Getour attractive
combination offer.

THE ADAMS RADIO MFG. CO.
716 West Madison Street Chicago

VARIABLE CONDENSERS
Prices
3-PLATE

$0.65
SPLATE
$0.75
13-PLATE
$1.40

23-PLATE
$1.75
BUY DIRECT AND SAVE

R. G. ANDERSON CO.
2035 Baxterly Ave, Lakewood, Ohio
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Get a Handy Binder for your RADIO NEWS.
can be inserted or removed at will. Price &5c.

53 Park Place, New York,

Holds and preserves six issues. each of which
Experimenter Pub, Co., Inc., Book Dept,




A7200,000°° COMPANY
stands squarely back
of the guarantee on

every Scientificheadset

'SEND NO MONEY!

EQUIVALENT TO
3,000 onums by Postcard

and Pay
Postman
on arrival
. POST LouUD
BT g

We Guarantee The Scenijic Headset to be the greatest
value on the market. Try it for five days. If not satisfactory send it
back and your® money™ will be refunded immediately. Circular® on
request. Dealers wanted.

THE SCIENTIFIC ELECTRIC WORKS
98 Brookline Ave. DEPT. ¥ BOSTON, MASS.

Just THE Boox You WANTED ‘

“Radio News”

Amateur’s Handibook

”{{

Amateurs Handibaok

u‘/ rhe moast eminen
adio Fxperts

Volume No.1. (Second Edition)

Chocek full of radio constructive and instructive articles from
cover {0 cover. Written hy foremost radic antherities. in
plain everydar language which evervone can understand, Se:-
tions include articles on Receiving Sets and Sundry Appa-
ratus, Transinitters and Accessories, Radio Theory, Vacuum
Tube Dala. and Practical Ilints for the Amateur. A book
which alzo serves as a ready refcrence and should And a
place in the library cf cvery amateur. It contains 224 pages
and over 375 illustralions, diagrams, and photographs, bound
in a multi-colored heavy board.

e

KA - NOOTIINEE SHATIFNF LU TR

On sale at all leading radio stores. I{ your dealer cannot
supply vou, scend a dolar bill and the book will be forwarded
12 yow postpaid.

Price $1.00

ExpEriMENTER PuBLisHiNGg Co., Inc. _
53 Park Place, New York !

RADIG BATTERY

HB”

Guaranteed Head - Sets

ED-HEADS?” are guaran-
teedradiophones. Yourun p

FOR no risk when you buy them.
Money back il, after 7 daye’
trial, you're not satisfied that
they've the besf receivers on
c the market at the price. Why
not act right now and get a
paxr’r‘ 110 mean getting the
;_ﬂax:miz:m from broadcasting
- t
Tntroductery cffer {ov one month only,  Every lm?usee day you put them
PBaitery Guaranteed. The latest in “B” Bar- )
veries for VOLUME, DISTANCE and LAST- @@a@@
ING POIVERS. Price Price |
Oune Battery Two Batteries =
, a0 218 \ADIQ =
2215 volt, largde ------------ $ng $;-'i~5
2214 wvolt, medium......... . 215 @EE%@
225 volt, small é{)? E E: JE’
43 volt, Jarge..... - P
45 volt, medium. ... .oooen.. 4.03 ] NOW READY
o wh The new1924Model F The new “*Red-Head’* Jr.
#Z QOnly Two to a Customer 86 50 tuta S5 00 £ b
omplel
Send Money Order to = ~ompiete == Completo

“Red-Heads” sent prepaid on receipt of price if
you are unable to get them at your dealer's.

The NEWMAN.STERN COMPANY
Dept. R.N. Newman-Stern Bidg.  Cleveland

ETA BATTERY CO., Inc.

15 Whitehall St, N. Y

Manufacturers of Radio
“BY Batteries Ounly

TRADE MARK
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fenders in this trouble and that sets having
two circuits are immune from-it. Such is
not the case, as repeated tests have shown.
A two-circuit receiving set with the tube
oscillating in the second circuit when prop-
crly adjusted to receive the maximum
strength of signals, will act as a radiator
of signals to just the same extent as the
single circuit set.

That such a condition should he expected,
is apparent when we remember that the
largest and most powerful transmitting sets
are constructed with two circuits.

The advantage of regeneration 1. the
antemma is very great i attaining distance
and, if kept below the oscillating point of
the tube, causes no disadvantage to others.

The British broadcasting service was
started with a strict proh:bmon of regenera-
tion, but it was soon found that this im-
posed a hardship that was unnecessary and
at present regeveration helow the oscillat-
ing point is permitted.

The particular point T desire to make,
is that the practice of hunting a distant
station with the tube OSC]]Iatmg is impolite
and that there is no difference in this re-
spect, between a single and a two circuit
set,

Simple C. W. Sets for
the Novice
(Continued from page 1761)

cpposite direction to a current traveling up
from the ground to the antenna through its
coil. Makmg certain of these polarities is
to assure your set going off with the least
wmental trouble for yourself.

It is well to remember that the circuits
of Figs. 2. 3 or 4 can he easily kept from
oscillating by wrong polarities of the various
tickler coils.

All of these sets can he made to work
without the antenna ammeter, but without
vour knowing if they are adjusted for maxi-
mum cfficiency or net. To do this, turn on
vour receiver and having the transmitter
supposed to be going. vary the only thing
m which ever parhcn]ar one you happen to
be using that is variable and listen for a
faint hissimg sound which is a duplicate of
the sowul of your own receiver oscillating,
but many times weaker. There is nothmg
then left to do but adjust in order to get
the loudest possible hissing out of that souud
of woscillating.  Quite often it is strong
enough ¢ prevent your receiver from oscil-
latmg by blocking the tube which is sufficient
to let vou know that the thing is really
putting some energy into the autenna.

It is understood that these sets are of very
low power, using as they do an amplifying
tube to produce the power. but just the same
vou are reguired to comply with the laws
covering transmitters and procure a license
for wotr transmifter, and an operator’s
license far \m/unlf Also, you must stay
within the amateurs’ hand of waves of 150 to
200 meters and it is important to see that
vou do. Also vou must respect the silent
hours between € and 10:30 P. M., standard
time. Although thesc sets descnbed are of
low power. you will be Durpused with the
distances you can cover. for it will nr @
unusual to he in communication over s-
tances of 10 miles and vou will no doubt be

- heard up to 100 now and then,

NOTICE

5-XV is broadeasting code on 75 meters
for anyone who cares to see how low his
receiver will go. The 125-meter wave has
been discontinued. A UV-202 with 500
volts D.C. on the plate is being used,
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ARD RUBBER — the finest grade of
genuine hard rubber such as is used in
CELESTO Panels—knows no superior in the
field of radio insulation. Reports from the
leading laboratories of the country have
proven this time and again.

’ W
) — o
umm\\mmm|||\m\m\\\\\\\\\\\“

CELESTO Panels should be your choice if

you are building a really sensitive radio out-
fit.

= CELESTO Panels prevent the loss of
= those minufe, almost immeasurable electric

o aradrmal PO e = currents which make all the difference be-
ine CELESTO Pancl. Look E tween mediocre and long distance reception.
CELESTO Tandls are avail = CELESTO Panels are for sale by the better dealers
sizes: = everywhere. CELESTO Panels are packed in indi-
>, o gxad = vidual wrappers, each bearing the trade-mark. If
* B _o - .

;x{i g.\-sjoo gxgj = your dealer cannot supply you please write us.

x X x31 =

;ié? g;}f gﬁg ,E_, Manufacturers and Dealers

7x24 6x18 8x4D = CELESTO Panels sell easily hecause

7x26 6x21 Ix28 = they are lower in price and higher in

7x28 ; quality,

(Black and Mahogany Finish)

Territories still open! Write us at
once.

T T N T s L T T T N S TV e N S TN LV LV [V S L O TV L S N T VST RV VeV PV Y N N VIV TV VIV Y TS PV TN N TN TV P N T T e T
TRIANGLE RUBBER & SUPPLY CoO.

o

68 ~74¢ South St. Bostonn, Mass.

FEDERAL ANNOUNCES
its latest achievement in the field of radio

The “No. 102 Special” Federal Re-
ceiving Set will be demoustrated to

radio enthusiasts beginuing May first.

If vou do not know the name
of the Federal Dealer in your
locality, write immediately to—

FEDERAL TELEPHONE AND
TELEGRAPH CO

BUFFALQ, N. Y.

Brdd

1§54y
Boston Chicago A
New York  Pittsburgh

Philadelphia San Francisco 2 0 era[
Bridgeburg, Canada
London, England

Standard R A D) Products

Look for this sign
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Micro ~Select;v§a
Tuning Did it/
“Last night,’” writes Bishop Francis of Chicago,™L
put 3 I’I‘.JNI'VER.NIERS on my Neutredyne and
got zo stations I never heard before!”
Do th 1 FMake your set 100% more selective.
l\'loakeeitsﬁ‘igro—s:lecetive‘. Tune-in those elusive DX
——those hard-to-get distant stations quickly, easily,
clear and loud. Simply replace your dials with
UJNIVERNIERS without otherwise altering set.
Costs No More Than a Good Dial
Single knob gives continuous direct or 12-t0-1 con-
trol at will, Rigidly attachedhpointar ass‘\j.l(es ac-l
logging. Does away with vernier condensers!
Sir:x‘:etirgg‘ial, 3% inches; knob 244 inches.
UNIVERNIER with mahogany
knob and gold-plated dial - - $1'50
With black knob and sitver dizl $1.25
At your dealer or postpaid upon
receipt of purchase price
Jobbers and Dealers:  Write for Discounts
The WALBERT MANUFACTURING CO.
935 Wrightwood Ave, Chicago, Il

w A L B = R T

UNIVERNIER

icro-selective tuning control,

/e

'KESTER
SOLDER

Self~Fluxin

N

for Radio Work

For heavier Radio and general
soldering, use Kester Acid-Core
Selder — (Underwriters’ Labora-
tories inspected). .
For delicate Radio work use Kes-
ter Rosin-Core Solder.

Forhouschold and general mend.-
ing,use Kester Metal Mender.
Kester Solder is genuine solder

- that supplies the necessary flux

. from tiny pockets within itself as . |
it is consumed. Radio, Electrical,
Hardware and Auto Supply deal-
ers can supply you. -

BRANCH MANAGERS WANTED
FOR BLUE SEAlL. GUARANTEED RADIO
I xou have $500 to £1.000, and have a slore or
can gl sullakle space in a swore, Lell us about §i &nd
we will eonsider appointlng you as our representsiive
in your cowmunilty,

BLUE SEAL MANUFACTURING CO.
1406-8 South Michigan Ave., Chicago, Il

The Transmitter at KFGD

(Continued- from page 1759)

resistance is inserted in the lead to the oscil-
lator and modulator tubcs. This rcsistance
is variable in stcps of 2,500 ohms. Ordinary
grid leaks of the S-watt size will be suit-
able.  These will easily pass 100 milli-
amperes and as the modulator-oscillator sys-
tem does not draw more than this, the re-
sistances do not heat,

Any questions should be sent, accompanied
hv a stamped and addressed envelope, to Mr,
J. AL Baldwin, at Chickasha, Okla., and he
will be glad to give pointers.

Radio Broadcasting in
Great Britain

(Coniinued from page 1726)

who cannot afford multiple valve apparatus.

Another imporvtant possible improvement
is that of the radio beam in radio tele-
phony. 1t has been known from the earliest
days of electric wave research, and was, in
fact, demonstrated by Hertz in his re-
searches that electromagnetic waves could
be reflected by parabolic mirrors just as is
the case with a search-lightt  Senatore
Marconi used small metal parabolic mirrors
for projecting a beam of electric radiation
in his early experiments. When, however,
we have to use waves of 20 or 30 meters
in wave-length, metal mirrors to be effective
would have to be of enormous size, and if
of solid metal would offer a surface to the
wind which would soon result in their de-
struction. It has been found, however, that,
if a number of vertical wires 100 or 200
feet high are arranged around a parabolic
ground line so as to form a skeleton para-
bolic mirror of great size, then a vertical
radiating aerial placed in the focal line will
radiate a concentrated beam of electric radi-
ation which is but little diffused on either
side of the axis of the parabolic mirror.
Such skeleton mirrors can be put up even
in very windy places. The Marconi Co.
has erected one at Poldhu in Cornwall. By
its aid, and using very short wave-lengths
Senatore Marcon: has projected electromag-
netic heams for 2,000 miles and found that
the electric radiation was practically con-
fined to a small angle of about 30 degrees
on either side of the axis line.

There can be no doubt that before long
such radio beams will be in use across the
Atlantic because in the case of trans-At-
lantic radio stations in which the intcrcom-
munication is required to he confined to that
particular pair of stations, all radiation sent
out in other directions 13 wasted. It is not
beyond the bounds of engineering science to
erect on either side of the Atlantic skeleton
parabolic mirrors with wires 1.000 feet high,
which would face one ancther and project
and receive carrier waves of 100 meters
wave-lengths sent as a beam across the
Atlantic.  Such parabolic stations would
probably be largely immune from atmos-
pheric disturbances because the receiving
aerial would be sheltered on several sides
by the mirror. -

Radio speech could then be projeeted
across and transmitted to various local sta-
tions and re-radiated on local wave-lengths.
Before long it may be guite a common thing
for American listeners-in to hear all British
broadcasts, not merely as an occasional feat
or in excepitonal weather, but as a regular
thing.

TIME SIGNALS

Another advance of an important char-
acter is the broadcasting of Greenwich time
by radio telephony. On Tebruary 5, there
was inangurated in Great Britain a simul-
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Radio Products are built by engineers |
who actually know Radie, They are
mechanically perfect, scientifically =c.
curate and built for unusual durabi

Perfect Contact
Vernier Rheostat

For fine filament eonirel
of tubes and superiine
tuning, tho Resul Vernier
slands  alone. Notiilng
Just ilre L6 on the market.
Complete with Iineb

§-Ohms,  ...$1.25
30-Ohms. ... 1.25

Fifteen Taps— But
Only One Drill Hole
Required!

A 15 Paint hSwileh_comnlel‘a

In one unit. Xg more
mnessy soldering. No more
drilling of holes. No more
chipped pancls. _Complete
with hard rubber Knoh and
Dia
Type No, 162...... $1.50

Broadecast Tested .

High Quality Audio

Transformer

Tor clearness of tone,
amplification  of voice
and mwusic {rem nearhy
and  distant  broad-
casting siations, Regals
are unegualed by any
transformers oo the
markeL.
3% to 1 Natlo..$4.25
§  to 1Ratie.. 4,50
At all good dealers—atherwise write direct for
oomplete dostriptive folder Neo. 24, sending
dealer’s name

AMERICAN SPECIALTY CO.

Bridgeport, Connecticut, U. S. A.
N

FAHNESTOCK’S

RADIO PRODUCTS

The Antenna Connector

Snap larger connector over Antenna
Wire; insert Lead-in  Wire into
smaller clip and a perfect connection
is the result.

f.’i‘»?\,w\ 5 G lmpsogd
- bt roun lamp
ﬁié \ Equipped wiih
B T "_‘Fahnestock
m:\\i‘%‘fﬂi;:!'[ Patent Wire Con-
%‘%‘7 = nectors Easily

i { = Attached.

¥ : No Soldering--

== For Radio Use Only,

Qur aame staniped on all products.
gennine without .
At Your Dealers

FAHNESTOCK ELEC. CG.,

LONG ISLAND CITY, NEW YQRK

None

‘Wonderful, new deviee, gnides your hand; eorrecis
your writing io few days. Bigimprovement in three
hours, Nofailores. Complete outline e
Write C. J. Ozment, Dept, g3 St. Louis, Mo,
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taneous broadcast of Greenwich time trans-
mitted direct from Greenwich Ohservatory.
The great Mean Time Clock in Greenwich
Chservatory gives the time for all the
world. By means of radio telephony. this
clock can now be heard ticking ar certam | § h
hours of the day in every house in Great t e
Britain which possesses a radio receiver, viz.

at 4 p. m. 7 p. m, and 9:30 p. m. The last | |

five seconds of the final minute before those

times are heard as clicks, 55th 56ih. 57th,

38th, 59th seconds and the 60th second glivf
ing ©  exact hour is heard as a click a lit- :

tle lo..uer than the others. The importance looo Ohm
of this for ships within range is very great,

as it gives tl G. M. T.. and bined
Nith focal tme obtaincd by teir x| ADJUSTABLE

f
enables them to determine longitude exactly. A Y . F[
3
) JU5 é Galgke%r

When the high powcr British Broadcast-
ing Station is erected, perhaps even Amcr-
ican listeners-in may jn this way recene‘
Greenwich time. There is one other item

with regard to British broadcasting in which Don't judge the “GEMPHONE” (Patent Pending)
the writer has been interested lately, and by its price. It is the cheapest radio .
that is in enabling deaf persons to hear ! phone on the market but its exclu- $ ‘LUlth 3 ft' COTd
hroadcasting. . ) sive features place it in a class by Shipping Charges Prepaid
There are many different kinds of deaf- | # itself. Its performance, the clarity PR
! h to any point in the U. 8.
ness, hut one of the most common is of a and volume of sound reproduction,
tvpe called middle ear deafness in which the the faithfulness with which it repro-
defect is caused by some disorder of the duces radio broadcasting and code, . .
mechanism of the middle chamber of the the exquisite quality of tone to- ThlS Complete RadIO
ear. but the auditory nerve and center ar}d gether with a remarkably loud and Receiving :
the apparatus of the Inner ear are still clear volume, make it the equal to, [
normally’ healt}n_r. Th)As kind of deainess and in many cases the superior of, se"’ {
very often originates in neglgcte(} “colds_ W phones at three and four times its Consisting of
or influenza, or is due to climatic condi- price. Radiogerm
tions. It is rather p:_-ev.alent in the clamp The “GEMPHONE” is of stand- Gemphone
climate of Great Britain. When so af- § ard type and made of the very best and ?\erial
flicted, the deaf person is greatly hindered grade of materials throughout. It
in hearing ordinary conversation. speeches | W js adjustable—one set screw enables 5250
or sermons. It is alleviated by the use of you to adjust the phone to secure
portahle telephones or electric aids for the perfect reception under any condi- Thls outhy is ab-
deaf. One type of these appliances com- tion, solutely conplete. It
prises a small carbon microphone in an The case is made of turned wood, ineludes | e g
ehonite box which can be attached to the an  exclusive feature with the Broadenst  Programs,
coat or dress, a small magneto telephone | B «GEMPHONE?” This feature is signals, ship eulls or s
and a portable battery. responsible for its exceptionally Sres. ' Rothihg mers ! 9
The “deai person may be quite unahle to : To Bur—no baueries (Pronted fan. 8, 1924)
. . rich and mellow tone. or tulies needed—no upkeep of any kind.
hear with the ordinary head telephones. but The “GEMPHONE” is sold un- The simplest radio ouifit ade—yer as Nractical
if a loud-speaker is emploved and if the assembled. The coil is wound to el L ey paen fﬁﬁﬁtﬂ“%ﬂ“nﬁ‘nﬁ
microphone of the ahbove mentioned por- 00 - : ahso[uLelv nothing abeut radlo.  You receive the
. 1 ms—all you ne do i & se
table telephone is placed just at the open- | @ 1000 ohms-all you need to 6o 15 | Iaboomr upseniicl il Mz de
ing of the horn or trum of the loud op part - 4 quiekly and easily coustruct the gel, ushig only
€ umpet the
tighten up the adjusting screw and vour hewds and a sclssors.  The lasiruetiou booik
speaker the whole of the hroadcast speak- inal d d explains simply and complelety thg prinelples of
ng or sin i gener {Iv be heard per- connect the terminals an cord. radio and i1 graphie [lustratioug make the as-
ng singing w nerally be neard per Qur instruction pamphlet shows sembling of the RADIOGEM real fun.
fectly. Persons troubled, therefore. with how to assemble ifin It)wo minutes Price af Radiogem without phone or aerial. §1.00
middle ear deafness need not he debarred s . > U
using only a screw driver.

irom the pleasures of broadeast telephonv
when aided by the above deseribed appli-

ances, Order Direct or From the Following Dealers:

Braokiyn. N. Y. Gary, Mesquite. Texas Pullman, Wash.
. 8, Qua Tribe of K L. Harhin L]eL Supply Sore
“ebel‘ralhmg'\mth Co. Grand Rapids, Mich. New Havoa. Conn. Rew,
Are You A Radio S :
. . Sl ot or . i
e 2 Munaie Eadlo S\lmniwces H"”‘“E‘E‘“ Neﬁn;,s:;ﬁ\%;,y‘ Y- &, '\Intm (\"
Englneer ! CauIernlwn“ Sltl;ulh Africa H“]‘:"[e'}‘; "T!.)E:’\( caland Eadin Speelally Co. s"g'"‘:w[‘thm o g&'
(C vinned f ) 1742) Chicaas. ll} ianms Jafsey City. Standard Dislributing Co. Santiage, Chile
oM rom page 17/42) Ak Co. Maizie ‘\Iu:m & Radlo Shop G Te Castin, Tnos & Cia.
: eme Supply © Lake c|ty Mich. . Seranton, Pa.
Clcvclandk C‘II‘\‘IQ 0- L C. K. ?ame:l Nﬂ_ll"hBP'él“ﬁﬂld Mass. Tlaywond Tire Surgery
o5 Angeles. Cal 18¢0 Scattle, Wasl
F o Andersoh Elec. Co. T.ester’s Radlo Shoppe L. Z. Wejas Drug Stove l"ra?llx B. ‘h‘llaﬂ"
he vice-president oi one of our aTBCSt Service Pubiishing Co. Lynn, Mass. Northampton, Mass Sariugfieid, Ohio
electrical manufacturing companies says, "A 01'{'310 ‘{T‘;ﬂ Store pa 5r & Nondman Co. o hisons Klec. Shop 1o ooro Saes Service
A N ) . N . . allas, Texas edia aha. 3
Radio Engineer worthy of his title is a Fuflum & Boren Co. Medis Bree. Co. "R, 87, Snines Co. O oLon Mg
graduate KElectrical Engineer, who has spec- i Emmilshurg, Md. B Melbourne, Australia Oregan Gity, Ore. ‘Washington, D. G.
R Maryland Stare Adv, Serv, Marks & Abrahams, Py, Ltd. Singer Hill Servico J. T. Smyth

1alized for at least seven years in the field
of radio research.” The United States Gov-

crnment recently announced an examination THE RﬁDlOGEM CORP., GG-R-west B’way, N_ Y. Cﬁy

for radio engineers. The requirements as
set forth on the Civil Service announce- | [ DEALERS--Write for Prices and Circulars.
ments specihed graduation from a recog- A

nized institute of learning in  Electrical -
Fngincering or Physics, or aubitllute there-
Tor it was equivaleut to such training, at
teas. five years experience in a highly
specialized or responsible administrative
position in radio engineering, where the ap-
plicant had sole charge of nmportant radio
design or  directed the policies of some
large manufacturing company engaged in PRl FREE Send pestal for owr special price list on all radio instruments in

9 Blg l( pn. Combined Radio Catalog and Text Book—MNa.
Mailed for 25¢. in coin or money order. Not sent other-
wise. Full of radio information and hook-ups. Prices ex-

e traordinarily attractive, Lver since 1909 Duck’s catalogs
'Mﬁﬁﬂﬁ-ﬂ'ﬁ'{“— have bhlazed the way with the best and most dependable radio products.

the production of radio apparatus. Where our galaicg and col}n\l_&ss new Jnsiruments an_d sets not in Cata-
do Tom Smith and Eddie Jones fit in? log Nc. 16. Of speeial importance to those having catalog No. 16.

There are mighty few actual radio engi-
neers in the world—men worthy of their
title. Perbaps the most representative ex-
ample of an all around radic engineer to-

THE WILLIAM B. DUCK CO.
711.12 ADAMS STREET Depr. 3 TOLEDO, OHIO
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$3.75 Prepaid

Type 201A operates as
erther Detector or Am-
plifier on ¥4 amp. fla-
ment consumption.
Type WDI12 114 volt.

The Silver Tubc wwith
the Golden Foiee

A Super
VYacuum Tube for

$3.75

Operates as either detector or amplifier
on 1% volts. When ordering specify if
detector or amplifyving tube is preferred.
Fits standard socket, Filament consump-
tion 1/5 ol an ampere. Guaranteed to
give entire satisfaction or money re-
funded. Sent parcel post prepaid care-
fully packed to any address on receipt
of $3.75.

Sole Distributors for U.8.A. and Canada

New York Radio Company
71 West Broadway
New York City, N. Y.

SILVERTRON TUBES.

Ther
RADI-OWL

15
FREE

To the
RADIO FAN

Book includes 14 Latest Hook-ups.
List of Broadcasting Stations.
Log for Radio Records and

Amazing Values in
Standard Radio Parts

Every Radio Fan Should Have Qne
Write for Your Copy To-day

GREAT LAKES RADIO CO,
RADIO SPECIALISTS
MARINE BLDG., DEPT. A
136 W. Lake St., Chicago, Ill.

- 10 ceiits will bring one can of ALLEN
SPECIAL RADIO SODERING PASTE

, if you mention this advertlsement A
limited pumber of booklets on “How to
fl Soder Radio Sets” will be given free to

early replies.

L. B. ALLEN CO.,
4564 N. Lincoln St.

Inc.

CHICAGO, ILLINOIS

day is Mr. John V. L. Hogan of New York
City, He is not universally known to the
layman, but is well known and highly re-
spected among the {fraternity, and in his
quiet \vay. John Hogan is accomplishing
things! Sarely no fair-minded person will
class Tom Smith and Eddie Joues with Mr.
Hoyan' Yet, they are still “getting away
with it” to use a popular e*(pression‘

I know and meet numerous operators of
broadcast stations each month. It is evi-
dently the custom for the senior operator
in a broadcast station -to reccive the title
“Radio Engineer’” as part of the job. Many
of these boys first heard of radio when
they shakingly approached the portals of
the Harvard or Great Lakes or other war-
tune radio schools, just a few short years
ago. Sutne are even post-war graduates of
correspondence or resident wireless schools.
They appear hefore the Federal Radio In-
spectors for examination—many just get
throngh—display their yellow or white cer-
tificate. as the case may be, to some
prospective  emplover, and are unmediately
placed on the pay-roll of some well meaning
broadcast statton and hecome “Radio Engi-
neers.” [ have examined many of -these
embryo engineers for licenses and it would
appear to me that if their radio knowledge
as set forth in their answers to simple ques-
tions i5 an indication of what we may ex-
pect from our future Radio Engineers, then
it is high time we turned our radio towers
mto \\mdlmlls and our vacuum tubes to
Christmas tree lights!
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WHY PAY MORE?

RECHARGEABLE
i
Vsu'its $5.50 Vnnl?s $10.00
\Zoslts $7-75 V'uzlsts $12.50
Techarge from any 110 solt A C. lins wil small home
vectifier.  Ehipped fully charged and ready for use after

adding acid. Will last for years wilh ordinary care.
SERVICE A’ BATTERY

guv‘lj;lﬂ Amps $14'00

B Volts

100120 Am,,$16.00

2 YEAR GUARANTEE

INDSTRUCTIBLE
RUBBER CASE

SERVICE BATTERY CO.
704 East 102nd St., Cleveland, Ohio

Straightening Out the
Radiation Tangle
(Coutinued from page 1756)

AR ML AL B L AR AL

Fig. 3 shows the circuit used. It is to
he noted that the tube has a balanced out-
put circuit which completely prevents oscil-
lations In this circuit as follows: When-
ever the detector tube is oscillating, the grid
coil acts as a primary of a transformer, -
ducing currents i the winding of the out-
put coil of this stage. Here the current
will divide and reach the grid c¢ircuit over
two paths, but due to the relative directions
of the windings of the output coil they
are exactly out of phase with each other
and so have no effect on the antenna cir-
cut,

Since the panel layout and drilling plans
will differ, depending upon the type of con-
denser and rheostat  purchased, no definite
instructions will be given. The panel and
cabinet should be sufficiently large to lLold
the condenser, tuning coil and one vacuum
tube. A photograph (Fig. 2) shows how
the completed instrument looks. This photo-
01:;1];:11, showing the relative location of each
piece of equipment, has various items labeled
for simplicity in their description.

PARTS REQUIRED

The list of apparatus necessary to be pur-
chased by those who prefer to construct
their own unit, is as follows:

1. One panel and cabivet.

2. Oue tube socket, suitable for tube de-
cided upon.

3. Oune rheostat, de-
cided upon.

4. One glass enclosed cartridge tvpe, grid
IeaL with chps for mounting.

suitable for tube

One honevcomb coil 150 turns, un-
mouuted.
6. Oue J-inch length of tubing 2-inch
outside diameter of msulating matertial.
7. One wvariable condenser, maximum
capacity 0004 mids. Should have a high

maximum to minimum ratio and very low
losses.

8. About 60 feet No. 26 wire with any
type of insulation.

The Peak of Radio Perfection

Type LR-170, 3 Stages Radio, Detector
3 Stage Audio Frequency Amphﬂcatlon

Uni-luvne

TRADE MARK

—
Receiver::: 1D |
the 00
Eliminates Aerial and
Ground thh Clearer
TRADE MARK

TREME SELECTIVITY with easy wanipula-
tion. FLEXIBILITY—4 to 7 tubes may be
used at Wll]. RANGE—DX stations on the
Loud Speaker. SPECIAL WESTON VOLT-
METER—Showing A and B Bartery voltages.

Contains all batteries for dry cell operation.
Write for Circular “R.”

NASSAU RADIO CO,, Ine.
60 COURT ST.. BROOKLYN, N. Y., U. 8. A.

$75 BUYS
The pnew Tuska Popular.  Armstvong
Regeneratlve Clreuit, 3-tnbe, two dlals
wning. Long vange. Sleamship officer
reports hearing U. S. statious: 2400

miles away clearly. Others 335 to
300, -\s]\ for catalog.
The C, D. Tuska Co.. Hartford, Conm.

 TUSKA RAD:J

THE ULTIMATE IN RADI!O RECEPTION
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i Real Radio Essentials
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DIXIE Jumglltx_slgm-:w
GRAVED DINDING
EN A%%%TSI NDING HE well-rounded assort- ASSORTMENT

ment of screws, nuts, and
lugs will greatly simplify the
building of your set. The
handsomely engraved binding
posts will improve its finished
appearance,

You need these two radio
essentials! At fifty cents per
box they are a wonderful buy.
SEND FOR BOTH TODAY!

Moulded Binding
Vosts .~ Cloarly~
and deeply engraved.

DIXIE SUPPLY
COMDANY

91 Seventh Ave.
New York City

10 Screws, Nuts
and Lugs. ~
Solid brass. heavily

nickel plated .~~~

DEALERS ~
Weite about,
these attactive
display coelons

Complete Parts
jor I and 3 Tube

COCKADAY S : e, Comp lete Frs NEUTRODYN

MAIL ORDERS: Address i ,
: ’ With FREED-EISEMAN QR FADA LICENSED PARTS
Dept. N-6, Chicago, III. Parts for 3-Tube Set as follows:
o v = a 7x2Bx3-16 drilled and engraved panel
Parts Jor 3-Tube Set as Follows ALVAGE MEANS 2 AHh e o rans.
Qur Price i i H - 3 Erla Bezels.
7x2(x3-16 Drilled Pane! ave, Service, Satls.facllon | .00t Mica Condensor.
and baseboard . ....... §2.94 When you buy that radio ap- 1 1. mid. By-Pass Gond,
_; gc:kadn;&scﬁlt er Govid. 1.95 paratus from the Chicago % zl!amhen:%)'c?n"“ Jacks.
cmseo 2bor ate Ver. Gond. Salvage Stock Store, the .inch Dials._
Knows Sis. 2 Yo g g world's greatest radio store, 1 Houirs Sl Rnesar
2 X 8.00 you can bc certain of these Strip of Bakelite. |
1 nnwarg Ver.thenhh égg three things: 8 EinddinLg l;osts& Mica Cond |
2 Howard 25-QOhm eos, . . ri tak an tca Condenser.
3 Firth Sockels . ......... 135 1. You have saved money 2 Firth Sockets.
| Switeh Lover ......... .25 through the bundreds of 1 3 Gang Firth Socket with mount-
7 Points, 2 Stops and radio bargains made possible ings and strews.
Binding Posts ...... -85 by our enormous buying 20 Feet Bus Bar Wire,
| Binding Post Strip. . 05 power. Serews. Nuts and  Miscellaneous  set.
2 Pacent 2-Circuit Jacks 1.00 N . Construction Book and Schematic Print,
! Pacent |(-Cireuit lack..... .33 2. You have been served in- Tube Set
3 Er!z Eoz:ls 4 e i 255 | telligently by men who are 3-Tuhe Set 5-Tube $
rr ea an rea ond . . 3 7
20 Feet Bus Bar Wire and e gu‘ﬁ‘ﬁedhrzd‘obex!’;":s' wality Aut " $28.60 $46.25
Miseellanegus Serews N H - You have boug q utomatic
Nufs, Ete ... o7 495 |Western Electric apparatus because we handle Electric Headset New Catalog Ready!
Schematie Blueprint . ... . .50 VT-2 Tubes nothing but brand-new mer- ectric Tlea A Send 10c¢
1-Tube Sel 3-Tube Set 45 chandise GUARANTEED to $3 65 AP
3“ a5 $727.95 $7- give complete satisfaction. ° A for copy
Panels Drilled FREE Complete Parts ERHETERODYNE
P8 rub
eeially drilled panels are insluged Jor a rea ube
da gach of the sets illustrated and || gy40x1y Panmel Engraved 2 6-Ohm Rheostats, 1 Tuned R. F. Trans-
“cs\frigwanhlcm'onweag:{: “i’r:tzlu'drsﬁ and Drilled 5 .00025 Condensers, former,
s >
;:Irﬂ:ccumnla};e sels.p 43-Plate Webster Con- 1 .002 Condenser, 1 Oscillation Coupler,
denser, 1.006 Condenser, 2 Jewell No. 54 Meters,
. 23-Plate Webster Con- 3 1-Meg Leaks,
CumnleteEParts for ALL Recgbv%rg denser, 2 4-inch Dials, 0-16 D. C. Voltmeter,
2itane Amotifier 0 . 1295 | 8 Kelloge Sockets, 35 ft. Bus Bar Wire, 0-10 D. C. Ammeter,
Honeycomb Reeeiver . . 17.95 1 400-Ohm Frost Poten- 1 Single Jack, 1 C Battery.
Ultra Audion . ...... B.95 tiometer, 8x39 Base Board,
Overfand _Clrevit 8.25 - - 7 Binding Posts, s
Haynes DX .. .... 10.95 Complete instructions for 3 Radic Receptor 1716
Superdype Receiver 15.85 assembling and blueprints t r OUR
Long-45 Cirouit ... 16.25 for wiring are included Transformers,
Reinartz 11.45 with each cutfit.  Instruc- 2 Radio Receptor Au- PRIGE Hookups!
tions written so everyone dio-Transiormers, ——
can understand them. 2 1-Mf. Condensers,
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—An Amazing
Value in Long
Distance Radio Sets

The popularity of MIRACO radio
sets is reflected in our tremendous
volume and the hundreds of un-
solicited testimonials that come to
us day after from our thou-
sands of satisfied users.

The MIRACQO is so popular be-
cause it is priced at a ridiculously

day

low fgure for a real quality set.
Just think, only $20.50 for the
model shown in the illustration

above and users tell.us that they
have gotten as many as 122 stations
in three consecutive nights and
many of them over 2000 miles away.
For instance, Mr. E. D. Elliott of
Milford, New York. got London,
England, Fairbanks, Alaska, La
Palma, Panama. San [rancisco,
Los Angeles, Hood River. Oregon
and many others within several
evenings. Others have done equally
as well.

Everyone can now own

a Quality Radio Set

These two improved MIRACO
models make it possible for cvery
family to own a set—to have a

hox seat for the opera or symphony
or jazz concert right in their own
living room.

Workmanship is unexcelled—easy
and simple to operate—always de-
pendable. Solid mahogany cabinet
—fully guaranteed against any de-
fects in workmanship.

Price for 2-Tube Set............ $29.50

4-Tube Set...
Write for owr new bulletin today.

DEALERS — AGENTS

There's still some territory open.

Write or wire for proposition.

Midwest Radio Company

804 Main St., Cincinnati, Ohio

|

9. AMiscellanenus material. binding posts.
connection wire, spaghetti. etc,, the amount
of each depending on the type of apparatus
purchased.

10. One vacuum tube, UV-201A, UV-199
are recommended.

1. Que ounce of Woods Metal

CONSTRUCTIONAL DETAILS

Fig. 4
conl,

- shows the details of the tuning
which consists of 100 turns of wire,

3n -

FLIA 1400 1 ORATEA b 10 (T RERS 44 1ETE 4804 1444

il

Windging Space

=

Constructional details of the aerial

Fig. 4.
& Ctarifier.

tuning inductance of the

tapped at the 15th turn {from one end, This
coil may be conveniently mounted on the
condenser by using small brackets of brass.
The shape of these brackets will, of course,
depend on what make condenser is selected.
The coil should preferably be mounted in a
position where there will be least magnetic
field encountered from the- coils in the re-
ceiving set.  With a well-designed condenser.
a wave-length range of from 215 to 590
meters will be obtained. The stabilizing con-
denser must next be constructed. This de-
vice may easily he made from the grid leak.
If ilie metal ends of the leak are heated
slightly they will come off as they are gen-
erally fastened with Woods Metal. The grid
leak element is then removed and one cap
is replaced on an end. A small piece of
cardboard is then cut to fit the tube, as
shown in Fig. 5.

A small guantity of Woods Metal or
other low inelting alloy is then melted and
poured in the glass tube on one side of the

-Glass fube

6-;.—_,\
~wo.-=-(araboarg seperator

(09987 _,

Cop Trom grid lenk

oods metal

Lap soldered

{ap free 1o 7o
v chp

rotate

Fig. 5.

Details of the cartridge type equal-
izing condenser.

cardboard strip. This will form a semi-
circular rod, firmly soldered to the cap on
the lower end and extending nearly the {ull
length of the tube. A small brass trough,
semi-circular in cross sechon, 15 soldered to
the other cap. Fig. § gives the details of
this device, how it is assembled and how
it looks when completed.

This condenser may be readily mounted
by means of the grid leak mounting clips.
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Surprised Him!

BECAUSE:
1—Wijth no tubes or batteries he
gets Local Broadcast loud and

clear.
2—The PAL was received as-
semblcd tested and ready to
3—-The PAL is GUARANTEED to
work or the price is E-
FUNDED.

4—The Price is only $1.00. With
phone and head-band, $2.00. or
complete with aerial wire and
all pecessities, $3.00. Phone
alene with headband and five-
foot cord $1.00.

5=—350ld by dealers everywhere or
mailed direct on receipt of
order with money.

PAL RADIO CORP.
943 Savoye Street, North Bergen, New Jerseyj

AMPLEX

GRID-DENSE
IMPROVES ANY CIRC

Specified by L. M,
Cockaday and
ether prominent
enpineers

R
uIT
5

Variable
Condenser

0 to .0005 Mfd.
ABSOLUTELY ESSENTIAL

COCKADAY and GUPER HETERQODYNE, NEU-
TRODYNE, ULTRADYNE SUPERDYAE and
All Sensitive Cireuits for 1007 results.
Every tube aud every circuit requires a
fixed capacity.

Good or poor results depend upon its exactness,
A shight turn of the GRID-DENSER knob finds
it for you and

Permiis operation of set at highest point of regen-
eration, controls and oscillations and maintains per-
fect ctahlhty, giving

GREATER Distance and Louder and Clearer

signals.
FREE Booklet with hook-ups showing how
to double the efficiency of your set.

At Your Dealers, or send $1.25 to
AMPLEX INSTRUMENT LABORATORIES
57 Dey St.,Dept. R.N.,New York City, N. Y.

<rent
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One of the caps should he soldered to a clip.

as shown in Fig. The other cap on the
glass tube is then free to rotate, furnishing
a means for varying the capacity of thl\
midget condenser. This condenser should
be readily accessible from the top of the
cabinet, but need not be on the front of the
panel, because when it is once set, the capac-
ity need not be varied unless the type of
tube used is changed.

The honevcomb coil must_be tapped as
near "= center as possible. Careful mspec-
tion he sides of the coil should he made
and tne approximate cemter turn located.
This turn should be pulled out very slightly
and a lead soldered on.

The photographs and circuit diagram in-
dicate the best way to assemble these parts
and indicate much better the constructional
details than can be done in a short descrip-
tion.

The turns-on the tuning coil may be wound
i either direction and if desired the size
and shape of this coil need not be exactly
that shown, but the portion comected across
the tuning condenser should have an induct-
ance of approximately .250 milliheary if for
any reason the shape must be changed

An extra binding post is furnished con-
nected directly to the grid, to enahle the
use of a very short antenna if a long one
15 not available,

As the photographs indicate, the output
coil is completely enclosed in a case to pre-
vent damage to the leads, and to preveat
the “B” battery from being short-circuited.
Since this coil case is somewhat difficult to
construct, the builder of this unit should
take particular pains to provide suitable con-
nections to this coil whieh should he protected
from breakage. Carefully wrapping the
terminals with tape will ordinarily be suffi-
cient. If a spider-weh coil having about
80 turns of wire with a tap on the middle
turn is more convenient, it may be used in-
stead of the honeycomb coil. A good coil
may be made with two wires wound in
parallel on a spider-web frame, each wind-
ing having 40 turns of wire, The outer
cud of one winding should connect to the
imer end of the other and to the center
tap. A flexible two conductor cord should
be provided to connect the output coil with
the rest of the circuit,

The center tap of the output coil is con-
nected with a flexible cord to the plus ter-
minal of the “B” battery, which should
have the voltage recommended for the tube
to be provided, for amplifier use. This coil
may be laid on top or inside the cabinet of
the main receiver, whichever is nearest the
zrid coil of the detector tube.

It is to be noted that no ground connec-
tions are necessary on this unit since the
regular ground is to be lcit on the receiver
itself.  The antenna s disconnected from
the receiver and comnected to this circuit.
The antenna and ground binding posts on
the receiver are to be comnected together
on single circuit reccivers. On double cir-
cuit receivers these posts may be connected
together also, if it is found by experiment
that there Jjs an improvement by so doing.

HOW TO ADJUST THE CLARIFIER

It remains to be shown how the batanced
output creut of this tube is adjusted and
how the “Clarifier” is to be used in practi-
cal cases. After the connections have been
mar > this device, the tube is turned on to
nor..d brilliancy. The receiving sct is ad-
justed to a low wave-length, such as about
300 meters and a pair of receivers or a
loud speaker connected as usual. The bal-
ance i the radio frequency tube is obtained
by adjusting the small variable condenser.
This admstmentcan be made in several wavs.

Set the receiver dials to receive signals
irom some broadcast station. When the
nming condenser is swung around it will
at some position be i lune also with the
incoming signals. If the “Clarifier” tube
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RADIO SERVICE, Inc.

41 West 43rd St.,

Haynes-Griffin

N. Y. City

Two Notable Articles on

represents the

mental models

result of Mr.

had been built.

RADIO DESIGN

By A. J. HAYNES

“A Simplified Super-Heterodyne® (January;
1924 “Radio Broadcast.”) The set described
Haynes’s search
for perfection after nineteen previous experi-
Regarding this
set the Editor of “Radio Broadcast’ said:

The first night this set was tried out in the
Radio Broadcast Laboratory, WHAS, in Louis-

ville, Ky., and the three Chicago stations came

A.J. HAYNES

Assoc. Inst. Radio Engineers comafort.

WHB

pounding in, toc loud on one stage of audio for
, in Kansas City came in loud
enough to be heard one block away. The antenna

system was a two-foot loop which cost one dollar.

Haynes-Griffin

Transformer
$4.25

An efficient intermediate wave radio
frequency transformer giving a
minimum of audio frequency em-
plification. Uniformly tuned to a
limited wave length range and pro-
viding 2 degree of quictness and
stability beretofore unknown in

transformers of this type. Haynes-
also

Grifin Input Transformer
$4.25,

Special
Oscillator
Coupler

$3.50

An indispensable adjunct for those
who want the best results from the

cast”

“Shooting Trouble in the Super"
1924 “Radio Broadcast.””) Here Mr. Haynes gives
many practical suggestions for meeting almost
every conceivable difficulty which may develop
in the super-heterodyne.

THE DEMAND FOR THESE
ARTICLES IS WORLD-WIDE

Never in the history of radio have any articles
on radio design attracted more widespread
enthusiasm. Thousands of letters from all parts
cf the world have asked us for copies.
Through the courtesy of “Radio Broad-
we are able to offer them to
interested experimenters at the actual
cost of printing and mailing.
Simply send 4c in stamps for

most advanced circuits, each one wanted. Use the
handy coupon.
Parcel Post Prepaid to all
points in the U. S. east of New York’s M.
the Mississippi River Largest Radio Store below.

Haynes-Griffin Radio Service, Inc.
Retail Store: 41 W. 43rd St., N. Y. City
Mail Order Dept.: 145 W. 45th 8t., N. Y, City

(March

Haynes-

Griffin
145 W. 45 St.
MNew York City

Send me articles by

Haynes checked
I enclose 4c in

stanps for each one wanted
[0 **A Simplified Super-

Heterodyne'?

O *'Shooting Treouble

in the Super?

Don't Spoll Rugs, Floors, Tables

Think of is advaut
foors, ruus
sets,

These (
HLoa gelatin

halleries.

[iguid—Tt's Dry,

Solid Rubber Dept, C
Box furnished
either with strap D2alers:

6 volts
80 amperes or side handles.

everchaiging or drawing dewn (oo far.
phares aml loud speaker.
rlusive featurcs

I£’s Dry

There is no liquid aci

Cuts

are what vou want,

hat! 1t's cry and

The price is $’5 il

PAWTUCKET, R. L

Sahara Radio “A’ Storage Battery—

id to Bpill and ruln

T p posis and ruln clothes—ideal for portahle
havges quickly—casily——and cannot be harmed cither by

down neise in eqr

We guarantee (hem,

i “chock Tell” of vep and
Be the first in your town te bave ono of these remarkable

Order Today—S8end No Money

We ship C.0.D. subject Lo your inspection,
ihe Missigsippi River.
shipments made same day order is veceived. R
Orders are coming in fast,

express prepaid east of

you order al once,
emember (here is no
Gel yours In today,

SAHARA DRY BATTERY CO.

Tiere is a big busiross for you if you show this battery now,
Send for discounts and get exclusive right in your territery.
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In Touch
with the World

Make your set portable with
a Ray-O-Vac Dry Cell *A”
Battery and take it on your
camping trip or tour. Enjoy
outdoor life and at the same
time keep in touch with things.

Our “Trouble Finder” gives
valuable pointers on batteries
and other things in the use
and care of radio sets. Ir's
yours for the asking.

FRENCH BATTERY & CARBON CO.

Madison Wisconsin
Atlanta  Dallas  Denver Kansas City
Chicago New Yol Minneapolig

RAY-D-VAC,

r nm:mgéw&u!-:!;gwn;;};g:u
5 e EsrinAl
F::;:gl' EAT‘I;; n:f' :;’MI

RAY-O-VAC

Radios Best Batteries

CATALOG £&4is

PAGE S
FREE/
SUPER-HETERODYNE—
NEUTRODYNE!

New Complele Branston Kits Including Oscil-
lator Coupler, Antennae Coupler, 3 Inter. R.T.
Trans. and Speelal Transfer Coupler.  Compiete
Kit Lists, $36.50. Acwe 30 Kilo Cyele R.F.
Trans., All American 2,000 to 10,000
Meter 26.00. Hilco Anteomae Coup-
Ter, $8. DD—Osclllam Coupl 7.0 Gen.
Tada Neuwt. Past 5 tohe, $55.60; 4 tube, §
$64.00; Kit, $25.00.

RO toupsEice 4

AMERICAN Rapic

WHOLESALE

DISTRIBUTORS

;'6W:s1'.l4ﬂ| S. Kansas Crrv,Mo.

by actual work in Great School

Fr e eta) imired o
2 8a ol Gl’
8oud fur Bit Pree Catalag,
C ‘oyne Electrlcal School Dept, A-394
1300-1310 W, Harrison St., Chicago, il

is oscillating, the pitch of the notes received
will change as its tuning condenser is swung
in and out of tune. If this tube is not oscil-
lating, the intensity of the signal will change
but not the pitch. Since 1t is decsired to
stop all oscillations in this tube the small
stabilizing condenser is adjusted until the
intensity only is changed. when the tuning
condenser is varied.

Another mcthod consists of utilizing the
feature that all oscillations in a tube are
stopped by touching the grid terminal of
the circuit with the finger.
condenser is adjusted so that no plucking
noise or click is heard when thc grid ter-
minal is touched with the finger. When the
stabilizing condenser is once adjusted (and
this adJustmem is not difficult to obtam
since the setting is not a critical one if the
device is properly constructed), it ordinarily
necd never be touched again.

CLARIFIER CAN BE CALIBRATED

In order that tuning be made casy, the
“Clarifier” tuning dial may be calibrated
against the receiving set and then later both
it and the receiver mayv he calibrated for
various wave-lengths by jotting down the
positions where each station is found. It
may be calibrated against the receiving set
by coupling the output coil near the grid
tuning condenser in the “Clarifier;” one or
two clicks will be heard in the receivers
when the two circuits are in tune with each
other. If the construction has been properly
carried out it will be found that the ad-
justment required for a particular wave-
length is constant from day to day.

It will be found that the signal mtensity
is greatly improved since the device seems
to be a particularly efficient radio frequency
amplifier,

Although one tuning dial has been added,
it will be found that tuning is much easier
than before. This is, due to the fact that
the adjustnients of a suwle circuit receiver
often change from time to time depending
on the position of the tickler ceil or plate
variometer and changes in antenna constants.
In this new plan the resistanee in the grid
circuit of the detector tube is much lower
since the antenna resistance is no longer in-
cluded, therefore, regeneration is more easily
controlled and is not as critical as before.
The lower resistance in the grid circuit of
the detector tube increases selectivity re-
markably. Tests have shown it very much
superior to double circuit regenerative re-
ceivers in this matter. A wave trap or filter
is not needed since this radio frequency
unit will do the work instead.

There should be no necessity for receiy-
ing any signals on the zero beat method
50 the cuality of the received signals is also
lmprove(l and there need be no squeals in
the receivers or loud speaker. All these
items are conducive to greater distance re-
ception, so the - device seems well worth
while, even i1f the receiver radiation item
were not considered.

Detecting Music With 8
Nitrogen Tube

(Contimieed from page 1744)

or vapor before reaching the plate. The
so-called hard tubes are ones from which
the gases and vapors have beeu so thoroughly
evacuated, say to one hundred millionth of a
millimeter of mercury pressure, that practi-
cafly no collisions of electrons and gas atoms
soft tubes are ones in which so great

oceur ;50 s
a condition of evacuation has not been
reached. With the best vacuum at present

obtainable (that 1s in the hardest tubes)
there will always he a great mauny atoms
left—say from one hundred million to one
thousand million atoms per cubic centimeter

The stabilizing |
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Speaker”

To Radio Dealers

We belleve that this latest issue of the “LOUD
SPEAEER"™ is the most useful and comiplele Dol
of {ts Lind ever published for dealers.

It not oniy contoing Lig values in 1he fasiesl sell-
Ing standard paris for radio, but alse has de-
tatled dlagrams of the very Jalest and Inost prac-
tical hoolt-ups. The prices shown ave 1lst nrices
whleh enables you to sell your customers divect
from the Deek, A eenfidentla]l dealers’ discount
sheet is enciosed, Send for a copy alL once, you
will be highly pleased with Lt

DEALERS USE YOUR LETTERHEADS
We have only a limited edition of these

“LOUD SPEAKERS”

WRITE FOR YOUR COPY AT ONCE

WESTERN RADIO MFG. CO.

Mannfacturers and Distributars
138 W. LAKE ST., CHICAGO, ILLINOIS

E
#World's Greatestiy
‘lB“A‘ﬁ-__'_E.?E!.._‘E ﬁ t!m;&l-n—
FREE

Written 2-Year Guarantee
Your Proaf of Performance

SAVE 50%

and Get a 45V '“B" Battery and Hydrometer Free
‘“Clousands of Radip News readers will do just that
thvaugh 1his amazlnw World Uatters offer. They
wllt Luy the fawous 2-vear guavaniced World bal-
tery at tho Inwest Dllce ever quated and wilh it
tiey will gel [res a hydvonieter and a 45V *'B'*

Laltery,
COMPARE THESE PRICES

Speefal 2 Volt Storage For 11V.188 Tubog
Talery ..., oL 5.00 Same feaiures as 2 Volt.
ForW.D. 11land W.D. 12

Tubes.  Will ru 200 g l'gll‘[-' gg imns. ?ggg
lours on ene charge. . mos. '

Lerlmrgeubl 6 Volt, 100 Amps, 12.50 -
Special 4 ‘nlt Slmﬁge 6 Velt, 120 Amps. 14.50
Batery ... -$8.00 6 Yolt, 140 Amps. 16.00

SEND NO MONEY

Yeou peed wot send a penny.  Tust send your name
and address and mention Lhis advertisement, Tho
hattery vou speclfy will be shlpped 1o yuu Lhe day
your erder is recclved. When the barlery acrlves,
inspert lt—read nur 2-year guavanitee before paying
C.0.D. charges. Convimee soursell sou are pro-
tecled from every mngle—ihat the World Baliery
saves you 5 per cenl. Cel the 45V “B” Batiery
and hydeemetey FREE.  Send your order today.

World Battery Co.

1219 So0.°Wabash Ave.
Dept. 10 R.N,
CHICAGO, ILL.

45V <B”
Batery and
Hydcometer

5 per_cent discount for cash
in full with order.

ltK. & C-!l
RADIO PARTS AND SETS

Tnown (hroughout the worhl For 10 xears used by

ships. shore stations, 17. &, Navy, amateurs and pro-

igssionals.  Write for price 115Ls.

KILBOURNE & CLARI( MFG. CO

Head Office I Seattle, Wash,
Branches

Chieago, San TFraneisco, Los Angelex, Porlland, ;
New York, representalives, Steelman, Inet, 24 Mutv, it

BECOME A PROFESSIONAT.
PHOTOGRAPHER -

EARNING 335 7O 8125 A WEEK,

Three to_six months' course
Motion Picture, Commercial,
Portraiture. Practical instruc-
tion. Day or Fvening Classes.
Ask for Catalog No. 56.
INSTITUTE of PHOTOGRAPHY
RE ROOELYN
505 State Bi,

N]:W YO CHICAGO
141 W, 36t SL 630 5. Wabash

Ave,
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1500 MILES and MORE on ONE TUBE

FRONT VIEW

“SHEPCO”
“All Wave” Jr.
Non-Radiating

DX Coupler

Patents Granted and Pending
Combinatton fat and bank
wound. Eliminates use of
all variometers, vario coup-
ters and loading coils.
Guaranteed to bring in dis.
tant slations loud and clear
on one tube.

Guaranteed Wave Length
150 te 1000 Meters

“SHEPCQO”
“ALL PURPOSE”
RECEIVER

Trade Marked—Patends Granted and Pending

A complete one tube set mounted on genuine Bakelite
panel in finely finished genuine mahogany cabinet,
Equivalent to one step of audio frequency for volume.
Equal to much more expensive many-tubed sets for
distance and selectivity.

ALL PARTS GENUINE
Contains ¢nly best units — guaranteed genuine
“SHEPCO” “All Wave” Jr. DX Coupler and genuine
U. S. Tool Condenser,

INTERCHANGEABLE CIRCUITS

May be used as complete single, double or triple circuit,
single tube reflex, part of plate variometer set, plate
and grid variometer set and as tuner in many other cir-
cuits, Exclusive arrangement of terminals at top of
panel permits changing hook-ups quickly, without tools.

NO OTHER SET LIKE IT

Thousands of Fans Are Doing Better—A Guaranteed DX Getter

REAR OF PANEL

Set of six efficient
hook-ups with . every
set Or sent on receipt
of ten cents in stamps
to cover cost of mail-

ing.

Two Stage Audio
Amplifving unit for

use with“SHEPCO”

in single ¢ireuit
150 to 700 Meters

in {riple cirewit $6

At all dealers or

sopl prepaid on

receipt of acice. With 6
Hook-ups

Good as a Course in Radio

Prices, With
’ . out paid on reaeipt of order and
Accessories remittanee.

$21 SHEPARD-POTTER CO., Inc.

Absolute Money
Back Guarantee Plattsburgh, N. Y.

“All Purpose” or any
other set.

$21

At your dealers or sent pre-

ONE TUBE or FIVE!!

$225.00

RADAK

quality is the same; the highest from every angle.

We are selling vou not a mere mechanical assembly, although the materials are the best the market affords,
it 2 pleasure box which contains music you can enjoy, speech you c¢an understand, with simplicity you can master
«nd all the distance you have a right to expect. You need not experiment with untried products unless you want to.
RADAK is backed by seventeen vears' exclusive radio manufacture—the oldest in America.
Licensed under Armstrong U. S. Patent 1113149. Bulletin on request.

INSIST UPON RADAK. Your Dealer will secure one for you.

CLAPP-EASTHAM COMPANY
107 MAIN STREET, CAMBRIDGE, MASS.

395 Broadway Caxton Bldg., Cleveland, Ohio

New York, N. Y.

709 Mission Street
San Francisco, Cal,
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Two Radio Parts

That Should be

Partsof Your Set

Paragon Variometer No. 60

Reduces dielectric

losses to the

minimum, Possesses the ideal ad-
vantages of coils surrounded by air
and at the same time essential
mechanical strength. Meets the
rigid electrical requirements of
Paragon Parts. Gives better results.
Price $5.00.

Paragon Variocoupler No. 65

Strongly made with coils of double
silk covered wire wound on moulded

" black Condensite tubes with highly
polished finish. Single turn taps
and switch are unnecessary. Mdkes
possible a very fine control. Simple
to operate. Price $3.50.

Write for illusirated catalog

ADAMS - MORGAN COMPANY
6 Alvin Ave., Upper Montclair, N.J.

PARAGON

Reg. U, 8. Pat, Off.

RADIO PRODUCTS

We Repair All Standard Makes of Tubes

Including
W.D.-11 or 12
U.V.,-189 or C.-299
C.-11 or 12

U.V.-201A eor C301-A
D.V..1 or D.V.-2
U.V.-200 or 201

ADIO TUBE
EXCHANGE

250

C.-300 or 301
All tuhes guaranteed to do the work,

RADIO TUBE EXCHANGE

200 BROADWAY

All

NEW YORK CITY. M. Y.
Mall Orders Given Prompt Am;nhon
Orgers aent Parcel Post . 0.

SIGNAL ELECTRIC MFG. CO.

Manufacturers of Radio

Sending,

enominee, Mich.
Apparatus. Receiving and

Dealers send for discounts and calalog.

—vet the electrons move so fast that one
will travel, on the average,
(about six and a quarter miles) without
hitting an atom. Siuce the filament platc
distance is generaliy about one centimeter,
the actual number of collisions will be neg-
ligibly small.  TIf, however, there is gas in
the tube, either put theve purposely or devel-
oped irom the plate due to overheating it.
and the gas pressure is from one one-thou-
sandth to one-tenth of a millimeter or more,
a sufficiently great number of collisions will
take place to alter the characteristics of the
tube in a marked way. The first thing that
the user s likely to notice in a tube which
18 soft or has gonc soit to this extent is a
“blue glow.” Now this blue glow, both
as to its mode of production and its possible
sigiificanice, is interesting to the physicist.

Let us suppose that the gas in the tube is
nitrogen.  The atom of nitrogen is known
to have a central nucleus containing a net
charge of seven wmits of positive electricity
and two exterior shells of electrons, the
inner shell with two electrons in it, the
outer with five in it. The atom as a whole
is therefore, clectrically mneutral containing
seven positive wuits and seven ncgative units,

Tig, 1A represents this structure in a dia-
grammatic way, but the most likely arrange-
ment of the clectrons in the atom is shown
in Fig. 1B. The electrons are thought to
move in the paths there represented, but
these paths themselves shift about in space
so that the real atom is in three dimensions—
not 1 two, as shown in the figure. These
atons (o not generally exist scparately in the
tube, but stick together in pairs forming mole-
cules, each of which has two nuclei of seven
positive charges each and a total of 14 elec-
trons arranged around them in some way at
present unknown. This molecular system 1s
normally in a state of equilibrium under the
action ol the {orces between its parts, but
it can be made to vibrate or oscillate from
this normal state to certain other unusual
states and back again if it is struck with
sufficient force. Consequently when an elec-
tron comes along on its way from the fila-
ment to the plate and strilkes the molecular
system it will, if it strikes it hard enough,
make that system vibrate. The result of
these vibrations will be that the molecule
will give out electro-magnetic waves Just
like those from a wireless sending station,
but much shorter (about one ten-millionth:
as long as average Dbroadcasting waves)
which are waves of light capable “of effect-
ing the retina of the eye. When we look
at a tube i1 which many millions of atoms
are oscillating, due to continual impacts of
electrons, we therefore sce light coming
from it—the “blue glow” above referred
to. Now the wave-length of the light must
depend on hiow the parts of the molecule
are arranged and on the forces between the
parts in a certain sense just as the wave-
length of a sending set depends upon its
components, and theil arrangement, We
may hope, then, from a studyv of these wave-
lengths_to find out something about the con-
struction of the molecule. To make this
study we photograph the spectrum of the
blue glow through a spectroscope, and thus
learn what wave-lengths are preseat and
how the energy of vibration of the molecule
15 distributed among these wave-lengths.
Although such researches have not, up to
the present time, enahled us to speciiy the
exact structure of the nitrogen molecule or
of any other molecule, the outloolk is never-
theless hopeful.

Fig. 2 is a photograph of apparatus in
use in the Research Section of the Randal
Morgan Laboratory of Physics, University
of Pennsylvania, to investigate such a prob-
lem. The experimental tube is shown at A.
It is made of pyrex glass and contains a
tungsten filament supported in a removable
stopper at a distance of about one-eighth
inch from a copper hox the lid of \vhlch

10 kilometers -
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This may be the trouble
with YOUR set—

You can probably change
your grid leak for higher

Detecting Efficiency |

The highest efficiency can
only be obtained by changing
both resistor and condenser.

Can You Do ThIS

THE DAVEN COMBINED RESISTOR-
CONDENSER MOUNTING DOES BOTH

If your dealer eannot supply you
write

Daven RadioCompany

Resistor Specialists
10 Campbell Street Newark, N, L

—

SALESMEN

Largest radio publish-
ing organization in the
world wants salesmen,
either whole or side line,
to sell an assortment of 20
hooks to the trade.

Liberal commission to
hustlers

Box 233, Radio News,
New York City

Charge Your Battery
For A Nickel

The Gold Seal Hnmehalgex

Charges Radio and Aulo Bat

teries al [rome nvernluht for a

nickel.  Your «ealer has it

Write for FREE booklet and

list of broadcasting stallons.
The Automatie Electrical

Devices Co.

118 W. 3rd St., Clnelnnati. 0.

AddtoSummerJoys hy Keeping Radio Records

“Where I Go By Radio,” the Handy Little
Record Book. has easy system and space fer many
records. Lists Radio Stations and other teatures.
$1.00 gets two Popalar or one Holiday Edition.
At all newsstends or dealers, or durect. f7om

RADIO DEPT.. R, PROGRESS PR.

Union, South Carolina, U. S. 'A.

Factory to Rider-

825 on_the Ranger Bi- pr
¢ycle vou select from 44 Styles, colors [jiNd
and sizes, Dellvered free on approvel ex- R
press preps,id for 30 Days' Free Trial. s
$5a Nt hy i desired Posaeasion and

at onge an libs
Monlhly pnyment plan. Bieyeles 521,50 ang an. -

ires e, mhzels eq squivment at half oa-
prices, wondert o150 d,a?r m"uew

Méﬁ tﬂaluﬂ aad terms,

CYCLE CONPANY wrecue
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is a grid. The box, acting like a plate, is
charged by a “B" battery to a known poten-
tial, and the electrons from the filament are
drawn over to it, In the presence of enough
nitrogen, a blue glow is thus produced in-
side the box. In the sidel oi the box is an
opening out of which the light comes, enter- . 1o Corba
iupg th(—:gspectroscope and camera at C. Vari- A Phenix Ra:‘gt_] .Y
ous accessories are necessary. such as the M s Beckm? .

vacuum pumps and vacuum gauge at D and Gentlemen -

E, the reservoir of pure nitrogen at F and
the “eating bath and liquid air trap at G and
1 r controlling the amount of wvapor in
the tube.

Since it is important to know the exact
amount of energy possessed by the electrons
which are striking the atoms and making
them give off light, electrical connections are
necessary for controlling the potential of the
box, These connections are shown n Fig. 3.

Ulradyne

of tlhe

Yours Very truly,
W.

M. Wilkes.

“The Standard of Comparison™

LTRADYDE

The lmproved

SUPER-HETERODYNE

Fg. 3

The cireuit used with the nitcogen tube.

This arrangement, which is self-explanatory.
enables us to put any desired positive poten-
tial up to 150 volts on the box and to read
off the differenee of potential between the
box and the filament on the voltmeter V.

The voltages. used being low (from 12 to
16 volts), the glow was faint—almost if not
quite invisible—and long exposures of the
photographic plate were necessary. Since
other experiments had led to the suspieion
that an arrangement like this might oscil-
late and thus produce false voltages within
itself, a telephone transformer with phones

Employs “Modulation System,” an entirely ngvc? prin-
ciple of radio reception just developed and perfedted
by R. E. Lacault, AM.LR.E. technical editor of"Radio
News and formerly Radio Research Engineer .with
the French Signal Corps Research Laboratories.

This prineiple is of such a basic charaeter that the sensitive.
ness is increased over that of any knewn receiver. Weakest
sienals are made -to operate the loud speaker. Results
secured by the Ultradyne exceed by far those obtained with

was Introduced at T during the long ex-
posures. An oscillation would thus be evi-
denced in certain cases by a musical sound in
the phones. In this particular case there
was no musical hum, but the full pro-
gram of music, songs and speech from

Reflex, Super-Regenerative Neutrodyme and even  with the
well-known Super-Heterodyne. This is true.in- regard te
selectivity, range, signal! audibility, simplicity ana general
efficiency.

Send for the 32-page
illustrated book giving
tatest authentic informa-
tion on drilling, wiring,
assembling and tuning 6
and ‘8 tube Ultradyne re-
ceivers.

The *“Modulation System’ is employed exclusively in the
TUltradvne, the improved and simplifed Super-Heterodyne.

SOC Write for descriptive circular.

PHENIX RADIO CORP.
3.7 Beekman St, - New York City

F—Stop Worrying About Dry Cells

The PRECISION STOR-
AGE A Battery ends your
worries about dry cells—
It is rechargeable. Saves
its cost in a few months.
Operates from 4 to 6
WD12 or WDI1 tubes.

Here’syour opportunity. Radioneeds

you. Win success in this fascinating field.
Trained men in demand at highest salaries;
Learn at home, in your spare time.

Be a Radio Experf

I will train you, quickly and easily, to design,
conatruct, install, operate, repair, maintgin, an

R H sell all f £ Rad tus, M thodi
Sirpe i T Rechargesble Gives -constant d";’it:;g? are the ;gfs%ccesa}‘:ﬁl%)gaistesnee.yl?fa‘::!tzear:
Rech Bagttery r_.hat assures goo p lfl, $1,800 to $10,000 a Year
PRICE $7 tion. Shipped to vou fully FREE Wonderful, hamte-co?stll;uctiag. tuhe
. —dr Treceiving pet, o test design.
£1 POSTPAID chalEEd diy. Writefor*‘Radio Faots'” free. Engineer Mohaugt,
PRECISION ELECTRIC CO. Dot ADJ0 ASSOCIATION OF AMERICA .
. pt. 156, 4513 Ravenswoed Ave., Chicage
147 West 24th Street N. Y. City
Swroe i T
Surie i L

Fig. 4
WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and
April-May, 1922. Experimenter Publishing Co., 53 Park Place, New York City.

This diagram shows how inceming signals
are rectified’ and made audible in the tele-
phones.




A very popular style of Radio Table.

Designed especially for receiving.
Plenty of leg room.

Baitery cabinet is on right instead of
left as shown in cut.

Specifications

Hardwood, rubbed mahogany or golden oak
nish,

Height, 31 inches; top, 20x34 inches.
Drawer with lock, size 4x10x13 inches.
Battery cabinet, size 17x14x16 inches.

PRICE
No. 30-R Radio Table

Freight prepaid to east of Mississippi
River ..iiviiiii i $18.00

To Rccky Mt States, Ireight prepaid.. 20,00

This Table is a very handsome piece of fur-
niture weighing, crated, 85 lhs, We make
these in our own factory in large quantities
and seil direct to you at 2 smali factory prefit.

RADIO CABINETS

Oixlr cabinets are high-grade in every respect
and. are bot to be classed with the eheaply
made stained eabinets with which the market
is flooded.

Ha‘rdwood, hinged tops, tops spleined to pre-
ve;ﬁt warping, rubbed dark red wahogany

finish, .
SIZES AND PRICES

‘i 7x14x10 deep ....... ... .. $3.00
: 7x18x10 0 LL.ieaee 3.25
7x21x10 Y e 3.50
7a24x10 L 3.75
Co7x26x100 Lol 4.50

Postage prepaid to east of Mississippi River,
To lilncl;y Mi, States add 25 cenis each.

Cash Must Accompany All Orders.

Send tor Free Catalogue

THE SOUTHERN TOY CO., Inc.

HICKORY, NORTH CAROLINA

New York’s Finest Radio Shop

Finding an unprecedented de-
marnd for real mail order serv-
ice we have created a well
organized Mail Order Depart-
ment which will promptly 611
the demands of ovy many out-
of-town patrons,

We will gladly mail our Sug-
gestion Booklet upon receipt
of 4c to cover cost of post-
age. Address Dept. R.

Harold Herbert, Inc.

160 West 46th Street
Just East of Broadway
NEW YORK CITY

TFADEAARA ALOISTERER

AMPLION
The World's Standard

Loud Speaker

nearby broadcast stations was received.
Although at first sight this seems very re-
markable, nevertheless a little consideration
will enable us to give an easy explanation
in full accord with well known elementary
principles.

Reception in radio telephony depends es-
sentially on the use of a rectiiying device.
Let us suppose that we have a loop circuit
Jike A in Fig. 4. This, being made up of
metallic conductors, contains a column of
electrons passing through the inductance L
and terminating on the plates of the con-
denser C, which is a reservoir of electrons.
This column is normally at rest, but it has a
natural period of oscillation depending on
the inagnitude of L and C and, just as a
tuning fork is readily set into oscillation by
a sound wave of the same pitch as that of
the fork, so this column of electrons is
easily set into surging back and forth by an
electromagnetic wave of the period natural
to the circuit if such a wave passes over it.
Now when the column of electrons surges
down through L it is elioked by the induct-
ance of L, and the concentration of elec-
trons at M becomes greater than at N—that
is, M rises 10 a higher negative potential
than N, Similarly, when the surge reverses
and passes up through L, N will be at a
higher negative potential than M. There-
fore, if we conneet M and N hy a wire with
a telephone in it, as shown at B in Fig. 4,
an alternating eurrent will flow through the
phones just like the current surging in A.
However, {rom an ordinary broadcasting
wave, the alternations will be at the rate of
about one million in each second, which is
so rapid that the telephone diaphragm can-
not respond to it, and, consequently, nothing
at all 15 heard in the phones. Suppose. now,
that we Introduce a rectifying gap at G,
either a crystal or a two-electrode tube
Since the gap can only transmit eurrent,
when the plate of this gap is positive, as.
explained earlier, current will now flow,
through the phones in one direction only..
The phone current will be as shown at
D1. The successive bumps shown above
the line are too close together in time to
be recorded by the diaphragm separately so
all that is heard is a click at the beginning .
of the wave chain when the diaphragm is
first drawn down and a click at the end when
the diaphragm is released, This effect, in-
dicated by the dotted line in D1, is produced
when an unmodulated carrier wave passes
over the loop. I the wave is modulated as
at E1 1t will be received in the telephones as
at EZ and the diaphragm will give out a
sound corresponding to the dotted envelope.
of the bumps, whieh is exactly similar to
the sound wave used in the first place to
modulate the carrier wave.

This is the usual simple theory of recep-
tion with a rectifying detector. Comparison
of Fig. 4D with Fig. 3 shows at once that
however dissimilar the apparatus of Fig. 2
may seemn to be from an ordinary wireless
receiver, it 1s nevertheless from the electrical
viewpotint identical.

The storage battery furnishes the capacity
of the loop; the high resistanee of 1,100
ohms furnishes the inductance while the
sides of the loop are made up of the con-
necting wires which were in this particular
case some 40 feet long, running in eeiling
conduits bencatbh the ground level and pass-
ing through two switchboards and other
complications, The nitrogen filled tube
served as a rectifying detector; nothing fur-
ther was necessary. A loop made up in this
way would have a broad resonance so that
close tuning would be unneeessary. A defi-
nmite tuning effect can be exercised as usual
thirough control of the filament temperature
and dhrough small variations of the po-
tential on the box obtained by moving the
shder.

For certain simple and well kaown rea-
sons intimately connected with the foregoing
discussion, but Into which we do not here
have space to enter, an arrangement of
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Your Loud
Speaker Unit

The Camco Loud Speaker Unit
may be attached to any Horn or
Phonograph. Space does not
permit telling you about its tone
and other fine qualities. You
must see and hear it to fully ap-
preciate its merits. Price $8.00,

Camco Headsets

Cannon Ball, $3.50;
Superb, $4.50; Grand,

$3; De Luxe, $7.50.
At your dealers or
write

GANNON E-MILLER SALES GORY

I O I O T

RAT W.HUHON ST. B UFFALO, N.W

1444000402 ERASRL0ASRARGANAEERGARNARNRAASSREYASAAdAERGAASSARAEEANRANE

L T L L L T I T T T T T T ITITE I

(&) THEBRADY LEAK JI=-

Although it is cartridge type
it is different in principle from
any Variable Grid Leak you:
have ever used before. -

COMPLETE WITH Mi
CA CONDENSER o

AND PERFECT LEAK MOUNTING ¢

Al your dealer~—or post paid
-0 Teceipt of purchase price.

A CBRAD

Y Co.
Improved Radio cApparatus

108-SEVENTH AVE. NEW YORK CITY

“R” EVERLAST “C”

Radio “‘B” Batteries are best by test. Made
for Radio use only. Owners of large sets
should try “EVERLAST” for endurance.
The R. C. Mills Radio Corporatie;
Mifrs,, 303 4th Ave, New York City

Grewol Detector

The Reflex erystal detecior, ad-
justed permauncntly al the Taclors,

NEW LIST
PRICE $1 -50

Grewol Mfg. Co. 4

Newark, N, 1.
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this particular kind will be more sensitive SIE—
as a detector than the three-electrode tube
set up in the usual way with a grid leak
and condenser. Such a device offers fur-
ther advauntages for use as a detector in that
it can be kept free from radiation. With
the development of suitable arrangemcnts
for controlling the gas pressure we may lock
for the rather extensive use of tubes of
this type for reception in the near future.
The experiment here described, having as
at fr' laid out, no immediate connection
with radio art, serves as an example of
the numerous investigations of no obvious
practical apphcatmn continually being car-
ried out in the physical laboratories of the
universities,  Such  work has  frequently
scrved in the past as the basis for com-
mercial developments of great nnportance
of which that of the radio is only a single
cxample, It is not intimated that the par- )
ticular experiment here described wilf he At“] t K t d B k 1 t
or can be given a useful commercial applica- a er' en a'n a e 1 e
tion in radio because, as has been made plain,
no new radio principles are invotved in it The enthusiastic commendation remains unimpaired under all
When, however, the problem which the ap- accorded Atwater-Kent Radio atmosphericor climatic conditions.

paratus was designed to study—that of the : :
exact structure of the nitrogen molecule— Broadcast Receivers is due, not

is carried through to completion, far-rcach- alone to the fine workmanship Lts great mechanical strength,
ing practical applications might possibly re- which they exemplify, but to their Permanent beauty of finish and
sult in future years. The solution of such performance in the hands of in- color enhance the wvalue of any

Radio Equipment in which it is
used.

a decp problem will, of course, require the
collaboration of many physicists and the use
of many other experiments very different
from the one here described.

experienced operators.

The simplified design, made possi-

ble through the use of molded The permanence of all the proper-

Bakelite, is largely responsible for ties of Bakelite have caused lead-

the ease of operation, mg Radio Manufacturers to adopt
“The Material of a Thousand

Bakelite possesses a combination Uses” as standard insulation for

of properties not found in any the manufacture of parts and com-

other material and which makes it plete units.

peculiarly suited for this service.

Its excellent electric properties Write for a copy of our Radio

provide complete insulation which Booklet B.

Will the Future Broad-
cast Station Be
Buried?

(Continwed from page 1733)

spacce above the earth such as passing clouds
and to the jonization of the atmosphere.

However, when the antenna employed for /’_\ '
rransmission purposes is buried or submerged m Send fOT our Radio Map
BAKELITE

1o Teel . Enclose 10c. and let us send you the Bake-
AI ()mm } Condensxte lite radio map. It lists the call letters, wave
K@DMANOL length and location of every broadcasting

are the registered station in the world. Address Map Depart-
Fra 4 Trade Marks for the ment.
100 reef 7. v lfoofzet Phenel Resin Produets
.ﬂm\ﬂr— manufactured under
puares E:ﬂ;dTbEv BAKELITE CORPORATION
Fig. 2 ' CORPORATION 247 Park Avenue, New York, N. Y.

Chicago Officer 636 West 22d Street

100 feet w0 fget \—\_/_/

fig3 THE MATERIAL OF A THOUSAND USES

The three arrangements employed by Dr
Rogers in his latest experiments with under-
ground antennae.

under the surface of the earth, the electro-
maguetic waves thus propagated are not sub-
ject to the fluctuating conditions prevalent
i the ether—or, at least. they do not exist
to such a marked degree.”

HEATH &pum
CONDENSERS
A definite guarantee of lasting accuracy—
PERMANENTLY FLAT Plates, The
Heath process of stanping to  absolute
flatness and their tempermg to steel hard-
. ness protects yeu from warping, buckling
Perfect Jack and Automatic Plug plates. The difierence is worth the eort
Write for Literarure of insisting on Heath Condensers,

. Micrometer Geared Vernier
Your order filled by mail prom-pll_v. Reducing gear gives hair-line adjustment,

Every article ubsolu.tely guaranteed- s0 essential in the finely tuned circuits.

Correspondence from
Readers

(Continuecd from page 1767 H Separate tensien adjustment.
5 Q I/ rite for Literatiure!
,xt The SATU RN Mfg & sales 00., Inc ‘ Canadian D;J‘t?’l'l) wtor .'L W[ar'ro-ui Wircless

not pay the recelver tax, but every transmit- \ 48 Beelman St. hThc/egra:hDCc?, !V{:ﬂ:i)'ffﬂr‘ gauad_t‘l_ .
ter, ham or broadcaster is fully licensed e Jobbers and Dealers Write for Propoesitio
and tuned dead on his allotted wave. which New York, N. Y. EDEAIPRRED?&ELEGTRIG M&%{Egyﬁl‘lﬂy
is more than can be said of yours. As one : ‘ ST ST.. - N L
who has {requently heard your stations, from
WJZ downwards, T caun truthfully tell you - - -
that on much less power (1 K.W. input, not Insure your copy reaching you each month. Subscribe to Radio News—$2.50
7 KW_ in the aerial) we have a better a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

service with hetter and more high-class pro-
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| Com be usetin any Tuned Radio Frequeney i
SHAMROCK

AHANALICE, MANEFALTARING 00 M4kt MAREYT ¥

e K (b pkm o e Pt

L4
Chart the air
b4

with SHAMROCKS

“. some broadcast listeners
grope in the dark not knowing
what is coming. Others have their
entertainment thrust upon them.-
But I can get Cuba, Montreal and
other outlying stations—from my
ehiart which 1 have made with my
Shamrock set. ., . .”

Anybody ean build this distance
getting set with the Shamrock Kit,
The Kit contains two Shamrock
balancing condensers —and three
Shamrock air core transformers,
mounted and properly balanced on
U. 8. Tool condensers, made ex-
pressly for Shamrock.

Inspeet this kit at your:dealer’s
today. If he hasn’t it in stock, send
us the eoupon below. :

Kit, List Price $20

SHAMROCK MANUFACTURING CO.
Dept. 60, Market St., Newark, N. J.

SHAMROCK

(FOR__SELECTIVE TUNING)

eSS EEA S SRS S .-y

1 SHAMROCK MFG. CO, 1
i Dept. 60, Market St.,, Newark, N. J. :
: Gentlemen: Send me detailed information
u on the Shamrock Kit. 1
] 1
X Name ... e e [
: Address ... g
[ a
?, R

Dealer’'s Name
Pt I O e R B

ERLA

DISTRIBUTORS

Dealers—Send your orders to the larg-
est exclusive Radie jobbers in the
west, 1t means better service.

HUDSON:ROSS

123 W.Madison $t.Chicago

grams than any station in the U. S. A,
Come right over here and see for yourself
what we are doing. You won't be troubled
with the squeals of iorty-thousand regener-
ative ten-cent receivers and two programs
at ouce. As for DX, the records of recep-
tion here of your stations will convince you
what we can do. For short range DX, it
is quite easy to pick up Aberdeen in Lon-
don with one valve on a straight non-super
circuit, and Aberdeen has only 1 K'W. -
put, not 5 K.W. in the aerial. If we had
the high power that you waste we should
expect to get anvtling going on a hairpin
and a lump of coal.

Coming down to the stuff in your periodi-
cal: Can't yon find something new? The
Autoplex, Albright, ete., circuits are all very
nice. 1 suppose you don't know that the
Autoplex was used in the British Air Force
in 1917 as a short-wave recciver and it is
not a derivative of the Armstrong either.
The Albright modification of the Colpitts.
and the Colpitts itself. were used in the
Navy here m 1918, The Flewelling has
been exhaustively tried out here by one of
the periodicals and has been found to give
no better results than a well used single
circuit regenerative receiver. As for the
Armstrong, the German Telefunken people
made some D.F. sets with loop aerials for
the Austrian Army in 1918, I believe, which
only employ one double grid valve and they
can give the Armstrong flivver a start and
then win. You c¢an hear real speech on
them.

When are you going to pick Europe up
and rebroadcast our stuff as the B.3.C. here
has done with yours? Not unti]l we get
umpteen kilowatts in the aerial I suppose.
Why don't you get some of your follc be-
sides the real DX stars like Mr. Schnell,
to build some radio receivers?

Sir, if you want a holiday, and I fear you
do, why mnot come over here yourself and
have a look around and a listen-m. Call and
sec the British Broadcasting Co., Marconi's
and a few of the more high-class firms.
Get them to show you what we can do in
the way of good class apparatus. Go through
the shops and sce what we can do in the
way of cheaper stuff. Good variometers
and variocouplers that will work, at §1 to
$2.50. Tubes at $2. and not bootleg at that,
Phones at $3, N. & K., that sell with you
at $8.50, can be bought here for $4. You
would then see that you tuned on the wrong
wave-length as far as knowing what “Radio
in England” is like.

I am sorry for you, I really am. Come
over and then go back and tell them the
truth,

Excuse my typing.
the other sort of key.

A. F. C. Baves,
British 5XZ,
48 Lavender Gardens,
London, S. W., England.

[Thanks for the complinents SXZ—BUT
we DID get our information from an dmer-
ican observer vecently retwned from Eng-
land.  Storics about bootieg stations (thase
that paw 1o govermanent tar) can be read
by anyone in many Brifish radio jowrnals.—
Editor]

I prefer to hammer

DOPE ON THE SINGLE CIRCUIT
RECEIVER

Editor, Rapio NEwS:

Will have to issue a call for help. The
letter regarding single circuit receivers which
you printed for me in your January issue on
page 946 has caused a flood of letters and it
is a physical impossibility for me to answer
thern. 1 have now found out that you have
quile a circulation, as letters have come from
all over the world. Please print the accom-
panying circuit and letter so they may all
receive the information they have requested:

Aerial—One cable composed of 16 strands
of enamel insulated No. 26 copper braided

Radio News for June, 1924

ON ONE TUBE

Broadcasting from Atlantic Coast, Canz
ico, Cuha and Hawaii hecard in Caliy
users of the CROSS COUNTRY CIkRcUIT,

Range due to simplicity, One tuning control.
ANY NOVICE can build easily and cbeaply.
Dry cell tubes used. No soldering. Coinplete
instructions, Blue print panel lavout, Assembly
Photo, ete., poslpaig 25 cents. Stamps accepted.

WHAT USERS SAY
EAST—Am more than pleased with the parts
ordered from you. The hrst night T hooked it
up and received Omaha. Since then Minne-
apolis and Los Angeles. It works betrer without
amplification than most sets with two stages.

—Donals, 8. C.
WEST—I am sending you a list of some of the
stalions heard on one tuhe; WSB, WGY, KDKA
every night. PWX, WWT  WTAM,
every night. CFAC, CHCB. Not long ago I
purchased another set of parts from you and first
night got WGR, Buffalo, and KDKA
—TIone, Calif.
NORTH—Received coils OK today. If I have
same resnlts with these that I had with last wil}
be wanting more. 1 am 1,500 miles from nearest

station and have picked 56 to date. Chicago,
Havana, Mohile, New Orleans and TWQO IN
ENGLAND. —Lunenburg, Canada.

Send stamp for further information.

Vesco Radio Co. OAKBB;(NEI,\:-CIXII_IF.

SEND FOR YOUR FREE COPY

TESTED HOOK-UPS

SUBMITTED BY USERS OF OUR

WONDERFUL
TRANSMITTER
BUTTON FOR LOUD
=W SPEAKERS
Price $1.00 AMPLIFICATION
posteats  AND EXPERIMENTS

wlth instructions

K. ELECTRIC CO.

15 PARK ROW NEW YORK

always be identified
by this trade-mavk
—iook for it

Gensine Gilfillan
Radio Parts can

| GILFILLAN BROS. Inc.

Kansas City Los Angel N
Mo. Cal.ge o eltlv, \Y’.ork

ELGIN SUPER-REINARTZ
The Set Which Copled
2LO LONDON, ENGLAND
on

ONE TUBE
Send Stamp fer Descriptive Cireular

ELGIN RADIO SUPPLY CO.

207 E. Chicage Street, Elgtn, M1,

=
$2.00 12th Edition #2.00
WIRELESS COURSE IN
20 LESSONS

Ly 5. Gemsback, 4. Lescarbeura ang F. W. Soeor

The Standard Radio Text Book

Slze 633  Inehes. 264 pages. 500 iltusirations.
Binding de Luxe. Seml-flesible Leatheretie Cover.
Genuine Gold Stamped, Round Corners, Red Edges.

EXPERIMENTER PUBLISHING CO.
53 Park Place New York, N. Y.
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wire 40 fect ligh at open end. 33 fect high |
at lead-in end, 130 feet from open cnd to set
and from set to ground.

Variable condenser—22-plate, built in ver-
nier type, with end support plates of good
insulating material, pigtail connection from
rotary plates and extension shaft made of
baleclite. |

Coupler—DPrimary 4-inch tube wound with
70 turns Litzendraht 20-strand enameled No. |
38 copper double silk covered, tapped at

*h and cach 10 turns thereafter. Rotor 60

ns same size Litz, untapped and wound on
a rotor ta ht a 3V-inch tube, ektra space
taken up by bhakelite washers.

Grid  Coudenser—The  two  phosphor
hronze plates removed from a 00023 mid.
arid condenser spaced and backed with thin
sheets of mica and clamped hetween bakelite
strips. Leak is pencil mark across the bake-
lite hetween the lugs.

Fixed condenser (c¢) in the ground lead
bridging the phones and plate hattery is a
mica insulated 0005 mfd, fixed condenser.

Tube—1UV-200.
Rheostat-——Carbon pile type. l he S ER E‘ E
Filament battery—90-ampere hour storage .

hattery.

Gouwmze.. || OF AMPLIFICATION
Tube socket—Highly glazed porcelain.

The above set was constructed for experi-

The New
All - American
Long Wave
Radio
Frequency
Transformer.

mental purposes and for comparison tests Again All-American steps to the fore, Transformers insures ease of assembly

with a number of receivers and from the this time with a long wave radio fre- and neatness. And it is shielded to

standpoint of selectivity and distance, ex- quency transformer that has already prevent inter-stage coupling or re-

ceeded all expectations and in one week of . taken two continents by storm. action.

exhaustive tests proves its superiority over l ) . ) )

any reeeiver tested by bringing in 136 broad- Placed on the market only after every  Yet the price—in conformity with the

cast stations in a peried of one week, and on conceivable test had been given in an  All-American policy of building only
endeavor to find even a single flaw, the best but building in great quantity
it has proved itself “the masterpiece” to moderate the cost—ts but $6.

of all transformers suitable for Super-

Heterodyne, Ultradyne and all straight A notable addition to the All-Amer-

ican family of audio and radio fre-

i

radio frequency and reflex circuits. b
quency and power amplifying -trans-
; It is for wave lengths 4,000 to 10,000 formers—the most popular, most wide-
L meters (75 to 30 K.C.). Among its Iy used transformers in the world!
1 advantages are windings of extremely e, S
low capacitance, properly treated and Special Offer!

impregnated. A handsome nickel- Diagram-cireular on power‘ amplifica-
plated shell of the same shape and size  tion and All-American. Book'-of 22
as  All-American Audio Frequency  Tested Hook-ups sent for 4c¢ in stamps.

All the better dealers sell the All-American.

RAULAND MFG. CO., 2650 Coyne St., CHICAGO

The conventional single circuit tickler feed- ‘
back circuit will prove exceptionally sensi-
tive and stable if correctly designed.

£y A\ ZA

I
une night bringing in on the 400-meter band X 4=
11 phone stations including Los Angeles ~ ¥, B8
Times, Shepard Store, Boston and PWX,
Havana, with the vernier plate only, not > '\

even a change of tickler adjustment, These .
tests were made last winter before the wave AMPL' FYI NG TRANSFORM ERS _
separation. It is a physical impossibility to R .

tuge this set without a vernier condenser. [ Largest Sellmg Transformers n the WOTId
am not giving a drawing of the amplifier, as
I think every experimenter and radio fan

understands its hook-up, however, I might i W u cdn det Ps |
give a few hints. In the first place AL- SENSATIONAL OFFER Now yo O ll »
WAYS use a separate plate battery for the Faoa NEUTROD N PhOtO-EleCtl IC Ce 3 1
detector tube, and if you use three stages of V E i _— : a1 o1
: - - Here's a e comnerei ho-
audio frequency, use a separate plate bat- FADA Complete parts for Sﬁg_ﬁo to-ctestalo call of the Eos lonte
tery for each amplifier tube using 45 volts s-tube Neutrodyne set {ype (ht c\:il‘|~e}i.u--:s%{‘la\£grmi'ggi%\;:'
on the first, 67% volts on the second and 90 FREE: r\?:.?‘f:‘m make up (his remavkable sei. ah- Also in“lelenihotm:muh,v. I‘ailevi-
. H ey 4 sulutely FREE for y and guaraniee the best re- sion, stellar phatemelry, specirum
volts on the third. _Bndge the_ primary of “ults. © 4 genuino ANOGARY  CABIRIET will analvsis, for  burgiar  alarms,
each transformer with an audio frequency alsn be ziven FREE, el 3 the sl light buoy operatlon. ete.
. . . ur guareniee is uncondiln . e sel does o
hoke coil (the primary of a Wayne B_e” noL work 10 your satisfacting. rewrn wibdp Lve II{eli«abvlr_lv_lstn\Jlan':(cl_n\'t»];ﬁggl_
(ransformer is ideal) and place a 1 or 2 mid. weeks and money will be yefunded. el e b s
i H i ] ; Li in 1ight intensity of
condenser in series with the primary of the F ADA KIT 554_60 tons in I1gh Inteneh
transformer and the plate. The choke should Sealed and Original Type Dot Pl;.m?,mec_
e o " trie Cell with slugle con-
be connected on the battery side of the trans PERFECTION RADIO CORP. e Cell it sl 500
former and run to the plate of the tube L \r'qv 23rd St 59 Cortlandt St, IT)'}Alls\r\'nnReceulalcle $1.00
. H N 1 i assau St 78 Cortlandl St. eseriplive eireular on request.
The condenser .shou]d be in series with the NEW YORK CLTY | b L bornsrics
transformer primary and the plate of the 326 River Street Chicago
tube. If you must have amplifiers, why not -
use transformers that are made as nearly
r articular type of tube you Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which
perfect for the p P 7 be inserted d at will Price 65¢,  Experi Pub. Co, Inc., Book D
are using as it is commercially possible to Bt New Yorg, remeve atw rice 65c. Experimenter Pub. Co., Inc,, Book Dept, 53 Park
construct? I constructed my own and they
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At
Your
Denler

VARIABLE GRID
RESISTANCE

CJO‘ /117 ioﬂﬁ

dlgv ‘r:ﬁ}be
% _{Ol’s |

Walnart

The
Walnart

Grid Resistance
Varies Zero to Six Meg.

Fixed Condenser
25c extra

4sk o WALNART QUALITY
see RADIO PRODUCTS
SEND FOR FOLDER

Jobbers, Dealers, Manufacturers
’ Write for Discounts

Gontinental Bakelite Ditecto XX is wsed as a
base for this instrument to Insure positlve di-

electric insulation.

iC MFG. CO.

uren. St., Chicago, I

WALNART E

1249 W

Dept. 610,

100% EFFICIENCY
guaranteed in using the

EASTERN COUPLER

for the

Most improved design and finest workmanship.
Wound with double silk wire on Genuing
Bakelite Tubing.

Picture hook-up and material list free with

each coupler.
PRICE, $6.00
Mail orders filled. Dealers communicate.

EASTERN RADIO MFG. CO.

22 Warren St., Dept. R.N., New York, N. Y.

are built for the particular tubes used but if
vou don't do that why not do the next best
thing and use transformers made by the tube
makers?

One other caution regarding the tuner
and I will quit—My grid condenser is
mounted on the stationary plate side of the

tuning condenser and has a lead of Y2 inch |

to the tube socket binding post. Make it
shorter than that 1f you can and please don't
use hard rubber or fbre for insulating this
set, Use bakelite or formica.
were used to prevent losses and they are not
necessary with a grid variable condeuser.
Buzz out every strand of the Litz at each
tap, get them all in the circuit. Use no
cement or varnish on the windings. You
may make a few narrow streaks across the
rotor windings at right angles to the wind-
ing to prevent the winding coming off. None
are needed on primary: it won't come off.
The grid leak is very important and should
be adjusted for the tube used individually.
Try this. Connect set to acrial and ground.
Discomnect fxed condenser around phones
and battery, tap switch on 40 turn tap, tun-
ing condenser on zero. tickler at maximum.
Adjust leak until sharp high pitch squeal
is heard, reeonnect condenser around bat-
tery and phones and you will never necd to
use over 10 or 20 degrees on the
tickler ; it will break sharp and not mush
for you. To all my radio friends at home
and abroad I wish to say I am sincerely
sorry that it is a physical impossibility to

_answer your letters and thank you for your

73 to all of vou.
W. C. AgeLE.

commuiications.

TRY THIS ON YOUR BARNYARD

Editor, Ranto NEws:

WBAP recently entertained radio fans
from I p. m to 1:30 p. m with a Barn-
vard orchestra, the same being about 3.000
chickens in the Poultry Dept. of the Ft.
Worth Fat Stock Show. Sure could hear
the roosters crowing and the hens cackling.
I put my loud speaker in the window and
all the roosters i the neighborhood started
crowing and one of my “games” walked up
to the window and cocked his head to one
side and kept looking at the spealer, as
much as to say: “You don't look like a
rooster, but I will try vou for a round or
two!”

J. E. BrabprEy,
Justine, Texas,

WIRE INFORMATION WANTED

Editor, Rapio NEws:

T wish to suggest that advertisers of radio
parts and sets should start now and state
reasonably full information concerning goods
oftered.

Reasons for this are: The experimenter,
and home-set builder. are at a loss to know
whether certain advertised coils, condensers,
etc, have the proper values of inductance,
capacity and range rcquired for the circuits
they may be trving to develop. Dealers, gen-
erally, are not in a position to give specific
information, and many amateurs have to buy
through mail order houses, especially those
amateurs residing in small towns.

Set adwvertisers should state prices, type of
circuits used, whether use of dry or storage
battery is optional, also whether more than
one type of antenna may be used success-
fully, ete.

Radio prospects are becoming more edu-
cated daily through numerous articles in
newspapers and magaziucs as to the desir-
able features of a semi-technical nature, that
parts and sets should possess. And consider-
wg that a very limited variety of parts and
sets arc stocked (outside of the large cities)
this published information would no doubt
save correspondence. Personally, it seems
to me that published letters as to periorm-
ance of sets in hands of users is a good fea-
ture, enabling a prospect to average up the

No shields.
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| The nlet Erfi i t

i and Economical Arerial

IANTENELLA]

No Aerial or Antenna Needed §

Why pay
$10.00 or more
to have an
aerial spoil the
appearance of
your home?
Antenellaelim-
inates all un-
. sightly wiring,
$] o 1ightning ar-
resters, etc,, and precludes the
possibility of dangerous
grounding on a power line. It
also stops “canary bird” re-
radiation from nearby oscil-
lating sets interfering,
ANTENELLA
is not only a real distance getter but

also successfully overcomes static an-
| noyances.

At your dealer, otherwize
send purchase price and you
will be supplied postpaid.

{ has, reshman 0. II'I
taiod Gondenser mﬁ;
106 Seveath Ave. New York

New Sl 30

2f
i

B"Y the

KEYSTONE

RADIO LIGHTNING

ARRESTERS

The new Keystone, made of

genuine  Bakelite, approved by
Underwriters, Absolutely weather,
dust, damp proof and has no

vacuum to lose.
At Your Dealers

%- St

Electric Service
Supplies Co.

Mfrs. ot Lightning Are
resters for over 31
years.
17th & Cambria Sts.,
PHILADELPHIA, PA,
Monadnock Bldg.,
CHICAGOD, ILL,

N 50 Church 8t.,
NEW YORK, N. Y.

ST

Let This Amazing RADIO Book
Answer Your Questions [INg

106 Pages = 260 Radio Questions and
Answers—82 Tllustrations—NRadic Terms.
Taws, Rezulations, Symhbols and Enua-
tions—List of Latest Broacdecasting Sta-
tions—Esplanations of All Types Re-
eeiving and Transmitting_ Sets. Over
10,000  sold—NOW Y $1.00.
Send Money Order, Checlkk or Cash.
(Guaranteed tn satisly or_mopeyr re-
funded.y None sent C. Q. I

National Radio Institute, Dept. 13FQ.
Washington. D. C.




Radio News for June, 1924

range of a particular set for his own desires.

\lehmg a certain type of receiver as re-
gards circuit dcsign, loop operation. and
price, I wrote to 10" manufacturers for in-
formation that could have heen easily incor-
porated in their advertising, and found that
ouly one receiver filled requirements.

No doubt a great deal of present radio
correspondence is unprofi‘able to the ad-
vertiser, as proof of which note the ads be-
ginning to appear, stating that {full infor-
m'mon and hook-ups are inclosed with the
o

ArcHir KLINGBEIL,
258 Prospect St
Ashtabula, Ohio,

THE RADIAUTOFLEX

Editor, Rapto NEwS:

1 submit the following diagram and de-
scription of a single tube, single circuit, re-
generative set which T have built and used
with great success. The diagram is self-
explanatory and with this set T have been
able to pick up all stations east of the Mis-
sissippi, as well as a great number west. My
latest achievement has been to listen in to
Station KGO in Qakland, Cal, every night
for the past week.

d oosts ik
& = lm'llmlhi
&y Jips == .
2 Srah = wn-f:ﬁ ,
_ fopp Ohms
E _,__r Roior - J6 forns ‘
~ = Short Cirtarted s
3 e = g’jr Sasifizer
& o= 0015
§ 3170 7o —_ o P
N S =
Y ‘fﬂg L =
g S
L =

Here is 2 new one to iry oul. An absorp-
tion circuit is employed to insure stability.

Trusting that this is of interest, and as the
circuit is of my own design and is reflexed
(?) by the use of an auto transformer, I
-have called the circuit the “Radiautoflex.”

Frep W. CrLoucm,
32 Forest St,
Whitinsville, Mass.

RE- RESULTS WITH THE ST-100

Editor, Ranto NeEws:

Referring to the publication of my letter
in a recent- issue of Rapro Nriws, headed
"Results with the ST-100," T am in receipt
of many communications requestmg further
information and reporting results.

T regret to state that, shortly after the
publication of the letter referred to, I suf-
fered the loss of my house and all equip-
ment, by fire, and am at present at a loss
in dealing with correspondence, T must
apologize to all who wrote me for my seem-
ing neglect,

All letters will be replied to at the earliest
possible moment. T trust you will extend to
me your usual courtesy by publishing thix
letter in your “Correspondence from Read-
ers” columns. '

J. A. Youne.
Carruthers, Sask.,, Can.

NEUTRODYNE EXPERIENCE
Ed* ', Ranto Nrws:
ar't know when T have read a more
amsing story than the one by Lester D.
Cushman in the March, 1924, issue of Ramo

News. Anvone who has attempted to build -

a neutrodyne cannot help but get a good
taugh out of that storv of his experiences.
I had a similar one and perhaps it would
be interesting to soime others.

I ought to state in the beginning that I
am famlhar with all other electrical prin-
ciples, and when T bought the three neutro-
formers and mongrel parts T had a right to
the confidence that I could build a five-tuhe
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Price §110.00
(Without Tubes and Batieries)

Pride of Possession—

Ownership of the new Eisemann Broad-
cast Receiver imparts a sense of keen
satisfaction,

Little 1s left to be desired —not simply
because of distinctive appearance, but by
reason of the remarkable performance.
of the RF-2.

New distance records have beenreported
almost daily since the introduction of this
latest receiver.

A transformer-coupled tuned radio fre-

quency circuit is employed, with two

stages of audio frequency amplification.
ASK YOUR DEALER

Descriptive Literature on Request

EISEMANN MAGNETO CORPORATION
William N. Shaw, President
50 Thirty-Third Street Brooklyn, N. Y.

Tut this 1Fpe on your new Tut this lype on seven

gety il 1s smn]l and may binding posts of your
Guaranteed lio Mounted anywhere. With present sel, WVith cord
° covdd and plug, $4.00 Type and plug, $5.00  Typo

the Best . M, N A U

Put your Balteries
on shell’ in base-
ment an¢d rup this
§-fL. cable Lhrough
Hooe Lo sel,

“REFLEX SPECIAL" oD
QUICK CONTACT /
RECTIFIER
Withstands Heavy Plate Voltage

The Acme Apparatus Co. says “‘prevent

t dis
tortion and how[mg byElEIl“nXa BRgWNUE CRYSTAL 5 & and B, baticry wires in cable. Anienua and ground

avate leads [yom cap.  Guaranleed net 1o Impait
oraer an Your Oealer or Direct ‘IlTUms\Lnl;'\] n? selL Tor sale by all Jobbers and Tiealers.

ROLAND BROWNLIE & CO. TFully eovered Ly patenis applied for Manulaclured by
22 Saunders Street Medford, Mass. 612 S, Canal St HOWARD B. JONES Chicage

WANTED—Back numbers of Radic News, Dec,, 1921, Jan. and Feb.,, March and
April-May, 1922. Experimenter Publishing Co., 53 Park Place, New York City.
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BRANSTON KIT|

R-99

1 QOscillater
with mounting brackets, bank wound induc-

Contains: Coupler. complete
tance and adjustable coupling coil with
Jocking device; 3 Intermediate Radio Fre-
quency Transiormers, very sharply tuned
and completely shielded; I Special Trans-
fer Coupler for first or last stage of Inter-
mediate  Frequeney; and

specm]ly designed Coupler for$36 50

using Antenna

Branston-Guaranteed

This apparatus is of standard Branston_
Quality, rigorously tested and proved better -
than anytbing heretofore obtainable. TIts
efficieney and superior performance will
delight you.

Our Book
“SUPER HETERODYNE

CONSTRUCTION”

(Price $1.00}. The amateur can easlly maks
complete and efficiont Super-
Heterodyne Receiver that will
be exlremely selective, give
remarkably  fne nuality  of
tone and he neticeably [ree
from inlerference,

See your dealer al once, or
write us loday -for all In-
fnrmaltion,

817 Main St., Buffale. N. Y.

Manufaclurers of the Cfamous
Branpston Violet Rey High Fre-
anency Generators,

Add miles and smilas
with Branston Stand-
ard Radio Parts.

In Canada—Chss. A. Branston,
Ltd., Toronto, Ont.

SOLOX
(50L-0X) .
THE IDEAL
SOLDERING FLUX
FOR RADIO AND
FINE SOLDERING

A scientific SOLVENT of OX-
IDES of all Metals except Alumi-

num. It does NOT contain
Water, Grease, Oil, Fat, Wax,
Resin, Acid, or any corrosive

chemical substance.

Radio Soldering troubles disap-
pear like magic and the surplus
flux evaporates under heat of sol-
dering, leaving a clean, sound joint
that will stay put forever.

Of your dealer, or
send 50¢ to the makers

D. X. RADIO RESEARCH
LABORATORIES
Crugers-on-Hudson, N. Y.

Insure your copy reaching you each
month. Subscribe to Radio News—$2.50
a year. Experimenter Publishing Co., 53
Park Place, N, Y. C.

Chas. A. Branston, Inc.

set, 18 inches long, 774 inches high, and 10
inches deep in strict violation of the inven-
tor's instructions. My first step was to
mount the neutroformers on a temporary
pauel, lay the parts on a table and proceed
to wire them up in a haphazard manner with
covered wire. I got it done, without any
soldered joints. and let me tell you it was a
perfect performer. It looked more or less
like a bunch of withered eel-grass, but [
had done what the inventor said not to, so
I was satisfied and enjoyed it for a few days
before tearing it down to do the job right.
There is where I made my mistake; what
I should have done was to measure its acre-
age and built a box to surround it, but no,
I built a nice cabinet of the size mentioned
and proceeded to wire up the outfit to match,
It took me about three davs to get ready for
another test and I had a whole lot of stuff
neatly stowed away in a very small space.
With all my original assurance I called the
family together to watch me “hook ’er up
and tune in.”” I went over the range of the
dials three or four times and not a “perk,”
and it wasn’t because I didn’'t hold my mouth
right, T did. T held it in every way im-
aginable. Tt seemed that the “performance”
had floated away with the eel-grass. I tried
to explain that there was so much ether in
the air, perhaps we were unconscious and
couldn’t hear the music. but when I said that,
the cat got up and walked out, thereby dis-
proving my theory. I was finally convinced
that all my labor had been in vain. I checked
and re-checked, but all to no avail. It
eventually got on my nerves and my wife
said I ought to get a new panel and follow
instructions, or go to see a doctor, That
made me a little mad and I decided that, not
by a cannibal’s shoe-horn would I surrender,
even if I had to give up my job and settle
down for life to make that thing perform
again,

Well, after resting a few days from the
nervous strain I bad been under, I tore it
all down again and laid it on the table as
of old, eel-grass and all. From then on I
began to learn something about radio. You
have told it all before so I won't go into that,
I have wired and rewired the outfit about
12 times {my wife says it is 1,200 times, but
that can’t be, because I have been working
on it only four months), and today I have it
all complete and working perfectly. It is
in the original eabinet, a well proportioned
set that doesn’t look like a snake’s coffin, and
I get California on the loud-speaker. I am
not proud of the wiring job, as I let looks
go for efficiency. I have done one or two
radical things that may he of interest. I
haven’t a fixed condenser in the layout, nor
a grid leak, I wired the second neutrodon
direct from the second grid to the ground:
1 couldn’t get rid of the beat note otherwise.

T am heartily in faver of neutralized out-
fits and do believe something should be done
to abolish the squeals in other sets.

My advice to anyone building a neutro-
dvne is, take plentv of space.

Grover C. RICHARDS,
419 Cumberland Ave.,
Portland, Me.

FROM AN ENGLISH READER

Editor, Rapio Niws:

On reading the March issue of Rapro
News, I find on page 1225 an interesting
article by Mr. George E. Oliver, AM.I.R.E.
headed *“The Trans-Atlantic Broadcast
Tests,” and I should like to say a word
about some remarks mentioned therein.

Under the chapter of ‘“2L0O Breaks
Through,” I should like to correct the fol-
lowing: “We then set our loop in the direc-

tion of 2L0 (370 meters) and listened- in
on his wave. . “a voice broke through
in English dxalect repeating several times
‘LO’ (which we interpreted to mean 2LO)”
The two above errors should be . as
follows:  “(365 meters)” and “LO”
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‘Madera

die-cast
wOO0OD

is neutral to
static vibrations

The acoustlcs of ra

die-cast wood are l Lor
radlo reproduction under all cﬂndhlons but
(Sm(nIL\ in Limes of troublesome stalic
A!stonrl.

TFor Madern—an artificlal wood. east in
sleel dies under greal pressure and heat—
tends to ahsorb and neutrallze these vI-
brations instead of magnifying them as
metal does.

MADERA CLEARSPEAKERS

reproduce radlo signals with greal power.
purity and fidelity. No. 866 here illus-
irated 15 one of hve numbers. 1t ia
in. high, has & 10%-in. bell and retails
at $17.50,

It excels loudspeakers sold at
donhle (his priee, Ask yonr dealer
to douonstrate it. If he does not
have Madera Clearspeakers, write
ng, giving s vame and address.

AMERICAN ART MACHE CO,
343 W. Austin Ave.  Chicago

S. HAMMER RADIO CO.
307 Atkins Ave., Brooklyn, N. Y.

NEW COCKADAY
DISTORTIONLESS AMPLIFIER

Complete parts exactly as specified by Mr. Cockaday.
4 Na-Ald Sookets, . §2.60 1 ll;r- PCOmo Dnn-“D 20
2 Marco Jacks..... 1.50 \ Amertran 5to 1 5.60
2 Amscp 20 Ohm 1 Dubiller .08025 400
Rheostats ... s 2.00 L] I')’%blher ¢Coll 0.30
3 _Con )

1 Bradleyohm No. 25 1.80 ¢ jjpy Higging Post 1,50
Il.alg ul oyleak ...‘ .70 1 Panel 7312 .95
3 rlce $40.0 2‘00

QUR PRICE for above complete parts. ..
‘the ulove parts can be bougot separately

3150 FREED.-EISEMANN NEUTRODYNE, Model

N. R.-5. Wired In Freed-Eisemann's own

factory. None shipped C.0.D. Specigl. .

13

$60.00 GENUINE FREED-EISEMANN, Enockdown
parts for 5 tube neutrodsme set. Model

KD.-50 i e M
$120 FADA NEUTRODYNE SET No. Wired
in Fada's own factory. Neone shipped $88 00
C. 0. D. Special.............,....

$65.60 FADA KNOCKDOWN PARTS. $49 00

No. 167-a,  Sealed in Fada's factory,
COCKADAY 4 CIRCUIT TUNER. <Complete parts
exactly as speclfied by Mr. Cockaday for $5
the IMPROVED 4 cireuit tuner... . >

N & K PHONES IMPORTED, 4000 ohms $5 95
Model D.  List price, $8.50. Our prics. .
DR. SEIBT PHONES. 6000 ohm:

List price. 312.00...,...,....0...5 ..... $5'75
$12.00 BALDWIN,

Tspe G, double . ..............,...... $7'95

dars Over 35 a0 shi ned Prepaid
Maney Orda r C. D.— e for Prieo List
Not 1nsured Un!ass Insuram:e charne.s Inciuded

BetterToneforYourRadio'

Greater distance, volume and seleetivity guarﬂnteed
wilh (his nerlal or money refunded. Not a “‘slrip of
flat mpne\ but a Loboratory produet in which
capacily, resistance and styength have been caleulated.
Tey it without risk! "
Demaml the genutne by name TRANSGONTINE; L

ON. T up dealer cannot supply you \‘p(;l;;l

it from Lhe manufacluver,
pald. 'Thousands now In use for

e
g (213 b109\|tﬂsllnﬂ and receiving _Endorsed

by world's greaiest Radie Engineers
ag the aerial for better results, bet-
ter tone,

150 F1. 4.50
At alt good
stores 307 W. Lake St.
Acorn Radio Mfg. Co. ~Dept. 405
CHICAGO

DEALERS! erte for Special Offer!
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should have been “Halloo.” It is the custom
of all British broadcast stations ta call
“Halloo, Halloo (then call sign and name
of station) of the British Broadcasting
Company testing.”

Capt. Eckersley was announcing that
morning, and [ do not think a man of his
position would say “’'ello” instead of
“Halloo.” 1 trust you have no objection to
my bringing this to your notice.

I see American radio enthusiasts are very
mu~™ interested in the circuit discovered by
M.  »hn Scott-Taggart, which is named
after him, the 100 I)eing the amount of dif-
ferent circuits lhe has “discovered”, T be-
lieve, Over here that circuit was wery popu-
lar six months ago, but the craze has worn
off, and there is a great mnterest taken in
the circuit known as “P.W.” combination
(reflex) and which 1s named after a weekly
paper the “Popular Wireless.” [ have made
six of these receivers and can report as
follows:

The P.W. circuit, a2 one-tube reflex, quite

popular in Great Britain at the present time,

According to Mr. Gibbs’ statements it is well
worth trying.

Will work loud speaker 20 miles from
transmitting station with 114 K.\W., or over
. Receiving range: U. S. . . stations have
been received dwect by amateurs here,

The only drawback with this circuit ap-
pears to be lack of sclective tuning, but this
can be overcome by making anode coil react
on antenna tuning inductance; nearby sta-
tions are then completely eliminated.

I trust the above will prove of use to

your readers.
A. M. Gisss,
London, England.

QUITE RIGHT

Editor, Ranio NEws:
In March Rapro News, a correspondent
displayed an extremely selfish attitude in
declaring that “regenerative sets should be
tabooed.” It is, perhaps, human nature to
be selfish regarding the use of one's posses-
sions, but it certainly is not a complimen-
tary quality. It is true, to a certain degree,
that improperly constructed, improperly op-
erated, re“eneratwe sets cause interference,
yet we radio fans must unselfishly put up
with these slight inconveniences for the good
ot the pastime. This gentleman states that
one_can get equally good results by employ-
ing a non- regeneratwe hook-up using two
tubes. This extra tube is where the hitch
comes. Radio, when introduced, was her-
alded as a poor man's pastime, and haturally
the goor man cannot afford to use an eight-
t super-heterodyne, and since the regen-
erauve sets give the best results for the
smallest amount of time and money ex-
pended, it is used extensively by the poor
man. As to influencing legislation to rule
against the desire of the majority, this state-
ment 1s absurd. The only way out of the
matter, as 1 see it, is for our friend to
supply the poor man with eight-tube super-
heterodynes.
Laurence G, Largg,
450 Green Street,
Cambridge, Mass.
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“MINUTE MAN”
Radio Receiving Set

Incorporatmg Pathe Type “P” Phusiformers

Manufactured and Marketed Under
Licensed Agrecment. Patent Pending

Price $125.00

(Tubes, Batteries extra)

HE new five-tube “Minute Man’ was specially con-
structed to meet the demand for a recelving set em-
bodying these features:

NO SQUEALS.

Tune in either with a loud speaker or head
phones ivithout any .squeals or rasping. At
any setting of the dials there is none of this -uiis
pleasantness so preminent in many other sets:

PURE TONE. ‘ :
The reproducnon of broadcasting by el
- “Minute Man” is remarkable for its’ ¢larity ©
and sweetness of tone, increasing your enjoy-’
ment a hundredfold. ,

SIMPLICITY o

The “Minate Man” is simplicity itself to -
operate. The dials can be adjusted by a
child—and the set is “Fool- pmof ?  The dial
settings are constant. A station once located -
can always be brought in without preliminary
searching.

Genuine mahogany cabinet and panels.

Gold engraved dials.

FREE BOOKLET

Booklet, “How to Build _a 5-Tube Dealers and Jobbers—Write
Receiver, Using Three Phusiform- ' Dept, A2l for catalogs and
ers,” scnt free on request. Address prices of Pathé Line.

Dept. AZ1,

PATHE PHONOGRAPH AND RADIO CORP.

20 GRAND AVENUE, BROOKLYN, N. Y.

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. -
Send broken and burned out tubes parcel post.
Repaired tubes returned parcel post, C. 0. D,

HARVARD RADIO LABORATORIES
200 OLD COLONY AVE. SO. BOSTON, MASS.
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Up to the
Progress of Radio

Material and workmanship equal
to the most exacting requirements
of the latest circuits.

FOR Superheterodyne,
Superdyne,
Inverse Duplex
Four Circuit Tuner

USE
Vernier Cap. .00057 Mid. (24 Plate)

or
Plain Cap.  .00055 Mid. (23 Plate)

Condensers of recommended capacity
for all known circuits are also carried
in stock by leading radio retailers.

End Plates of CELERON

Be Suré of Quality—Buy
U. S. Tool Condensers

100% Guaranteed!
Write for Booklet
U. S. TOOL CO., Inc.

118 Mechani¢ St., Newark, N. J.

“] would not use

any other battery
after KIC-O”

says Frank W. Harris, a Radio Fan of
Ottawa, Canada. KIC-O Storage “B”
Batteries will improve any Radio set, Try
one on yours. Qur guarantee protects
you, The life i5 unlimited. Recharge
irom any 110 volt A.C. line with small
home rectifier.

GUARANTEE | Price [ With
Your nmioney back | Velts | Plain | Panels
on any KIC-O Battery AR BT
if not satisfied within 18 2’50 1400
30 days’ trial.  Write 68 | 12.50 17.00
for full information 100 | 17.50 | 22.50
on A" and sl o145 | 2350 | 28150
Batteries.  JUnmounied Rec-
KIC-0 Storage  “B” tfier ... $1.00
Batteries. Long |yrounted  Recti-
Scervnce. Low Ber ... ... 2.20
ost,

KIMLEY ELECTRIC COMPANY, Inc.
2665 Main Street Buffalo, N. Y.

DEALER

Send for new bulletin of parts & knocked down outfits,
RADIO PARTS MANUFACTURING CO
1249 Marlborp Avenue

Detroif, Mich.

b

Hearings oh the Radio
Bill

{(Conttnuied jrom page 1736)

exercise “discreticnary power” in accordance
with the public interest in licensing stations.
While in sympathy with the provisions of
the hill to prevent monopoly, Mr. Hoover
said that in his opinion the determination of
whether or not a concern was attempting
monopoly illegally was not an administrative
one, hut a judicial one.

The Commmerce head also referred to ra-
dio monopolies and told the committee that
it was inconceivable that the American peo-
ple would allow this new-born system of
communication to fall exclusively into the
haunds of any individual, group or combina-
tion. In discussing the matter of payment
for broadcasting, he said that he did not
favor the placing of a license or tax on re-
ceiving sets.

Calling attention to the inadequacy of his
facilities, he said that one of the great diffi-
culties in the effective efforts of the depart-
ment has been the lack of funds, and that
the attempt to police 20,000 stations with a
total field force of 29 supervisors was obvi-
ously an absurdity,

TERM OF LICENSE

Mr. Hoover was follewed by Commander
D..C. Bingham, of the Naval Communication
Service, who said that the bill in general
was satisfactory, but he voiced the same
criticisms, opposing the licensing of any oper-
ators and the charging of fees for such
licenses, IHe asked that station licenses be
made for 50 vears instead of 10, which ap-
peared to be in opposition to the sentiment
of the committee. He further explajned
that he was opposed to the advisory commit-
tee provided for in the White Bill.

In reply to thc suggestion of the 50-year
license, Secretary Hoover said he was abso-
lutely opposed to more than 10-year periods.
as 50-year terms would tend to create mo-
nepolies in the air.

Charles Caldwell, of New York City, who
appeared on behalf of the Radio Broadcast-
ers Society of America, was very emphatic
in his reference to the “radio monopoly.”
He said that in general his society favored
the White Bill. He took up the matter
of patent rights which he said was a vital
matter in the entire radio situation of today.
He said that he favored the schedules of fees
as provided for in the bill, but thought a
fee of $100 should be provided for enter-
tainment stations. Mr, Caldwell believed
that the decisions of the Secretary of Com-
merce, as provided for in the hill, should be
reviewable by the courts.

B. Cooper. representing the Radio
Trade Association, endorsed what Mr. Cald-
well said. saying that his association wants
to support the hill with the changes sug-
gested.

One of the interesting witnesses was A, R,
Belmont. vice-chairman of the Radio Com-
mittee of the American Railway Associa-
tion, who suggested sowne radio possibilities
for the railroads. He particularly desired
the nsertion of a clause which would allow
the construction of radie equipment on
“mobile railroad equipment.”

Raymoud Asserson, Broadcasting Super-
visor for New York City, testified on the
efforts of the City of New York to-pur-
chase a radio broadcasting set from the
American Telephone & Telegraph Co. He
said that the City of New York has wanted
a sending station for the past three years,
but that it has been balked by the telephone
colmpany,

Joseph A. Deverv, Assistant Corporation
Counsel of New York City, suggested that

—UTILITY—

"DE LUXE" ,
i .Rmo CaBINETS |
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FROM —FACTORY TO USER" PRICES

Hlgh grade Radin Cabinels, swurdy bul)l and fine
logkinz.  Buill ep from selecled genuine black walnul
o bireh. Elegantly  finlshed. The black walnut
cabinels are finished in rich nalural walnut. The
Lireh cabinets arve finlshed in adam bvewn mahogany.
All dull gloss.  Tops on all cubinets hinged. The
black walnut ecabinets have conlinueus piane hinges.
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TO THE RADIO DEALER

Let us explain how you can make
the sale of our publications a worth
while, well paying part of your
business. Every one that enters
your store is a prospective buyer of
RADIO NEWS. RADIO NEWS
will sell with little effort on your
part.

You may sell our publications on
a single copy basis with a fine mar-
gin of profit or on a subscription
basis with a generous commission
allowance.

Write how for further details.

EXPERIMENTER PUBLISH-
ING CO,,

53 Park Place, New York

= iiros TI 5% OFF
LA P
or"Exrress RMADIO
Fersonal atiention given all eorders. No malter
whal you want we will ship il to you. No calalog
or expensive lilgrature. Simply sinle what you
want, giving full deseription Lo arvoid errors. Re-
mit tisl price,
Less 159, and wour order will be prompily filled.
Adkl_ Shipping Charges
NORDEN, HAUCK & CO.
“Purchasing dgenis DeLuze'

25 8. Ashmead Place Germantewn, Phila.,, Pa
A L T T TR LTI

21 Jewels

Nothinglesa than 21 Ruby and Sepphire jewels,
$ i3 good enoagh for Burllngton masternlece.

tiong. Gold J' )
o ‘Balance in smin . Y - i
Send for tree book. i Y

Watch [

Burlington 3=, f
19th Straet and Marshall Blvd.

Dept.A.594

Chicago, ltinois

RADIO CABINETS

“Ebco Specials” and Standards. Soiid Ma-
hogany.  Packed in Test Cartons.
delivery. Write for prices,

ELECTROTYPE BLOCKING CO.

410 West 27th St, New York City
Phone Chickering 9843

Prompt
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the authority to.grant licenses, etc., should =

he lodged in some kind of a board or comn- RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER
mission instead of with the Secretary of
Cominerce. At this point Representative
Davis of the Committee said that a Com-

munjcations Board might be organized for The iinal “punch ” ior

the regulation of radio, similar to the Inter-
state Commerce Commission for the rail- -

ways, which would set rates and have other the “K“OCk'out” seﬂes
regulatory powers. :

Arother witness, Paul B. Kleugh, execu-

tive ‘rman of the National Association os Reﬁlex sets
of %. .dcasters, told the committee that his
organization represented 78 of the leading
broadcasters of the country. This organiza-
tion approves the hill “in spirit,” he said.
He favored the appointment of the Advisory
Committee as provided in the bill, but recom-
mended the appointment of a board or com-
mission, rather than leaving the whole affair
in the hands of the Secretary of Commerce.

The personnel of the Advisory Committee, Model 5
he thought, should include amateurs, maiu- BALLANTINE
facturers and the broadcasters. Speaking VARIOTRANSFORMER

of monopolies, he referred to the American
Society of Composcrs, Publishers and Au-
thors as an “iniquitous monopoly.”

+8

With bakelite base
or split metal collar
for panel mount.
Complete, ready

RS s N B to use, price $9.60

—~ with Model 5 BVT

A. T. AND T. SPEAKS

. S. Wilson, Vice-President of the
American Telephone and Telegraph Co., ap-
pearing before the committee at the second
day's hearing, said that his company had
“No intention nor desire to monopolize the

Ao r1ean

air,” as had been charged. He said that in e % m ] =pe

g'etzheral his company was in favor of the Th‘s instrument Slmpllfies

White Bill, but made a few suggestions, in- | - -
dicating that an appeal should be allowed conStl'lICtlon al'ld Operatlon
from the decision of the Secretary of Com-

merce in the matter of granting licenses to INCE its first appearance in Rab1o  VarioTrRansFoRMER. This makes tuning
broadcast stations. In the event the Secre- BroapcasT for November, the One-  easier and prevents oscillation due to
tary of Commerce is about to revoke 2 Tube Reflex Circuit has fully lived up  changing the crystal detector, Further-
hgfensde ‘[orl anﬁr1 rl;easoill. hedbelleves tgat the to its promise in distance, volume and  more, on weak signals especially there
offender shou e allowed to remedy any quality. And the fans, in their letters, is a marked increase in volume.

violation of the law before the license is
revoked. No objection was made to the
mmonopoly provisions in the bill. When Mr.

heartily endorse the term ““Knock-Out” .
as applied to the results obtained. The words Of unbiased experts

Wilson’s attention was called to these pro- In the « ”» :

i . anuary “R-B Lab.” Section,
visions, he stated that his company was thor- Fewer parts—greater results the spoanors ofythe original circsict lg:y
oughly in sympathy with them. Answering The above diagram is a refinement of of the BALLANTINE improvement:

questions of members of the committee, Mr.
Wilson stated that the telephone company
had licenses for a number of stations for
broadcasting, and that the Western Electric
Co. had sold 49 broadcasting units.
William E. Harkness, who followed him Send for instruction sheet
on the stand, stating that he was broadcast- _ i i
ing manager to the American Telephone and For those interested in finer reception we have prepared an instruc-
Telegraph Co., said that while no definite tion sheet on the One-Tube Reflex. Your copy is free on request.
advertising policy had yet been adopted by
the company, a rate was then being charged

of $100 for 10 minutes or $400 per hour. B@@B@T@N Rm w@ @

In connection with the broadeasting of ad- q . . Lt
vertising, Mr. Harkness explained that it ha Pioneers in Bakelite Mouldmg’

to meet with the approval of “listeners-in.”

th_e original in that the condenser-and-  ‘‘Reception generally superior to that
coils of the radio frequency element are  achieved by the set described in
replaced with the tunable BaLLanTive  November.”

He said that the company was desirous of 624 Fanny Road, Boonton, N. J.
presenting both sides of a controversy dur-
ing the same evening, if possible. The com- RADIO FREQUENGY AMPLIFICATION with the BALLANT VARIO P ——

pany does not favor any political party or
any particular propaganda in its broadcast-

ing, he decl_ared. and made no effort to con- . BUILT TO ORDER SETS ARE SUPERIOR
ceal advertising. N 0 ACTORY MADE. WE SPEC . 800 Miles with Roll-O Crystal on
When Judge Davis, a member of the com- § Tubo Phusefarm ... - - 18
.. - = i T 4 Tube Supsrdyne 60. Ommon
mittee, asked Mr. Harkness if he did not The above dsa(g_a,g buit di"csﬂ’“d Mihggany. aC Crystal Set
H . - - H nished an iane hinge: inets. i o) -
favor the appointment of a board or commis- e oand satisfaction gunranteed. orkmanship, AR A i
sion to have jurisdiction over radio coin- $4.60 17 Pi . s L. CONDENSERS R 2y, for loud and clear
munication rather than the Department of 300 S oyernier. .o S3Y Wos Y Uz pecention on statfons
Commerce, he replied that he had no pref- 5.60 43 Pl Ve R 4] OLln/S wiles  away.  Work
By th dee Davis, | 5.00 Acme Radio an | .. 395 Q O perfectly on zny or-
erer w the matter. Judge Davis, however, ggg ErlacAudlg a:d rfimi':.lo"‘l'_?nnsfnrmert .. 420 4 @ & dinacy set. No bat-
jz Lo . . . 12. pr. Como Push am u ransformers. . 10.50 ) i
saic,.  4i in his opinion .the Governm_ent 18.50 Hemcharger Gold Seal A. C...... 1114193 Y c‘?}fs‘(?‘ 7 ‘seén'iﬁ?é‘“ﬁ'f?a’.}?%ﬁ:
would have to do something of the kind. 6.30 $ilk Covered Collapsibls a.50 o S SATISTEA G-
\ g 7.00 Westinghouse Storage B Batter 6.39 7] sy TION GUARAN-
Broadcasting from Station WEATL, Mr. 21.00 6-80 amp. Storage Batteries. .. 11.75 EA R TEED. Mail $1.09
. . 2.00 Filkostats ............... 1.85 ) istamps or coin) for
Harkness advised, cost approximately $250.- REMITTANGES MUST INCLUDE POSTAGE -~ Three ” RODL-0
000 last year, while the company did not re- ; 0 Sul:m?d}“ Sent
ceive half that amount through advertising 0
. ' ) q ROLL-O CRYSTAL CO.
He told the committec that broadcast sta- 32.Nassau St., NewYorkCity Desk 142, Mt. Washington, Cincinnati, Ohio
tions were spending anywhere from $10,000

to $100,000 a year. The Telephone Company
has no plans for charging for receiving
amusement programs and does not contem-
plate such a step in the future.

Insure your copy reaching you each month. Subscribe to Radio News—$2.50
a year, Experimenter Publishing Co., 53 Park Place, N. Y, C.




For sending
or rece1v1ng -

Bakelite-Dhlecto Panels
are FPAULTLESS

Panels of this excelling material
are giving perfect service in many
of the greatest broadcasting sta-
tions. And in thousands of homes
it is making possible the highest
achievement in radio reception,
through its many valuable, radio-
advantageous qualities.

bakelite
“dilecto

(4 Laminated Phenolic Con-
densation Material)

The U. S Navy and Signal
Corps have used Bakelite-Dilecto
for nearly ten years. To know-
ing radio men, that is plenty of
proof of the product’s merit. Panel
your radio set with Bakelite-Di-
lecto. Your dealer can get it cut
and_drilled for you.

Tue ConTiNENTAL Fiere Co.:
Factory: Newark, Delaware

Service on Bakelite-Dilecto (alse Con-
tinental - Bakelite, Conite, Contex and
Vulcanized Fibre) from:

NEW YORE—Woolworth Building
PITTSBURGH—301 Fifth Avenue
LOS ANGELES—307 S. Hill Street
CHICAGO—Wrigley Building

SAN FRANCISCO—75 Fremant Street
SEATTLE—1041 Sixth Avenue, So.

Offices and Agents Throughout the World
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Price 65¢c.

Experimeuter Pub. Co., Inc., Book Dept., 53
Y.

can be inserted or removed at will,

Park Place, N.

K. B. Warner, Secretary of the American
Radio Relay League, said that fyom the
standpoint of his association the present law
was satisfactory, and to thal extent, it is
opposed to the vew White Bill. He asked
that a provision be inserted referring specifi- |
cally to amateur radio operators. explaining

that they would need protection for the ‘
future. The League, he said. is anxious to i
sccure  definite recognition for amatewrs.

Taking issue with Commander Bingham of
the Navy, Mr. Warcr said that he favored
licenses [or operators, since they make for
efficiency., He also favored {ees for these
licenses. as this would allow moare frequent
mspeetion by the government and better en-
forcement of the law.

L. L. Lee. chief of the Radio Division of
the Emergency FFleet Corporation, and John
Nicholson of the Legistative Committee of
the U. S. Shipping Board, appeared beforc
the committee, opposing both the issuanec
of licenses to operators and the collection
of fces for them.

Mr, Lee told the eommittee that if the
White Bill were enacted into a law, it would
prevent the use of radic by Shipping Board
vessels. except at an additional expense of
about $200.000 a year. He pointed out that
radio is a very great help in the saving of
life at sea and should be kept free from as
much additional expense as possible. He
told the committee that, as far as he had
been able to learn. no foreign country
charged fees for its vessels’ radio equip-
ments, adding that the fees provided for mn
the White Bill for vessels were most “un-
usual.”

Major J. O. Mauborgne, of the Army
Signal Corps, read a letter to the committee
from the Secretary of War protesting
against several features of the bill as being
“prejudicial to the national defense of the
country.” He pointed out the need for jeav-
ing the regulation of wave-lengths for the
army in the hands of the Secretary of War
instead of the Secretary of Commerce, and
asked for special recognition of the Army
in the hiif.

During the course of his testimonv, he
said that the Department of Commerce
stands on the policy that it represents the
commercial radio interests of the country as
against the jnterests of the government de-
partments. With the exceptions noted i his
testimony, Major Mauborgne said that the
War Department is in sympathy with the
White Bill.

FOR THE RADIO CORPORATION

The appearance of David Sarnoff, Vice-
President of the Radio Corporation of
America, was heralded with considerable in-
terest. Advocating the need for legislation,
Mr. Sarnoff pointed out that a “common |
sense compromise’” between the benefits of
private initiative and the evils of destructive
competition must be found. He believes in
the freedom of radio and the freedom of |
speech in broadcasting, he explained. It is
his conviction that hroadcasting can be made
commercially practicable without collecting
from the receiving end: its value lies in its
universality and its ability to reach all. and
he objects to selling it to a few, which he
said would become “narrowcasting.”

“The R. C. A’s ambition,” hc indicated,
“is 10 put radio within the reach of every-
body and the Corporation will support ef-
forts of Congress to enact legislation in the
public interest and will not hamper [urther
radio development.”

Likening Dbroadeasting to a bar. at which
causes may be pleaded before public opinion,
he pointed out that if there had been broad-
casting in 1858 there might have been no
Civil War: the Lincoln-Douglas debates
might have been broadcast to the whole
nation, and Lincoln might have achieved his
peaceful program.
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Only
Authorized Cockaday Coil

DISTANCE!

Gets distant stations easily and c\ear}y.
Huundreds have substituted Lhis quality
coil for those of inferior niake. and are
amazed at the improved reception, selec-
tivity and general D-X results

Y. M. C. A Secretary, Wilmerding,
Pa.. says: “We've been getting KHJ
in Los Angeles on three tubes (WD-11)
but sinee installing your eoils we now
get KHJ on the detector alone, a dis-
tance of 2300 miles, and nuch clearer.”
The Authorized Cockaday Coil is made
in strict aecordance with specifications
of Laurenee M. Cockaday, inventor of
the famons Cockaday Four Circuit
Tuner. Wound on hard rubber tubing.
15" wall, with No. 18 D.8.C. copper
wire which insures selecrivity, greater
volume, sharp tuning and maximum
sensitivity. Guaranteed.
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chbase price and you will be supplied

posipaid.
o $5.50

Approved by
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PRECISION COIL CO., Inc.
209-D Centre Street
New York
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Patent Pending
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Rieh mahogany finish. In an
covered 78[16/1

individual moroceo
one dozen to a case
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Those appearing on the last day’s hearings
mcluded: Judge S. B. Davis. Solicitor of
the Department of Commerce: J. Harry
Covington, representing the Tropical Radio
Te]egraph Company, and C. Francis Jenkins,
inventor, of Washington, D. C.

Judge Davis, on behali of Secretary
Hoover, stated that in accordance with sug-
eestions made by various wimesses heforce the
commiittee, the Department wants a review
of decisions rendered by the Secretary of

" mmerce in comection with licenses of all

ds. He asked, however, that this review
be in the court and not by any governmental
tribunal, adding that such a review should be
provided for jn the bill.

He also represented the Sceretary as op-
posed to those provisions of the bill which
would make him determine what is and what
is not a inonopoly,

Mr. Jenkins appeared before the committee
asking eertain provisions in the hill for the
>e11(111w by radio of photographs and moving
pictures. He pointed out especially that_the
hill is limited to “radio communication.” in
word and intent, saying it was his belief that
any radio broadcast station set up for any
other purpose would not be subject to regula-
tion by the Secretary of Commerce.

It is believed that a favorable report will
he brought out by the committee in a short
time and that it will deal in detail with radio
monopoly.

[ Want to Know

(Continted from page 1772)

A. 3. The-cord key is: White, ground;
black, —"A'; red, "A”; green. —*B""; yellow,
+ 20; brown, 4“B.” Yellow is for the detector

plate battery and the brown is for the amplifier
nlate battery.
EFFECT OF CLOSE CCUPLING

(943) Mr. C. Y. Halsey, Calameda, Calif., asks:

Q_ 1. Why is it that with less wne with the
primary wound in the grooves of the “secondary
form, the wave-length range is greater than when
the prlmary and secondary are wound in separate

coils? Enameled wire was used.
Al The natural wavelength of both the
primary and secondary circuits is considerahly

mcreased by the close coupling, and better re-
sults will bé had if a greater number of turns are
used with 2 eoupling of ahout Y-inch. The
condenser effect of two eoils so closely related is
very undesirable.

BCGOTLEG TUBES
(944) Mr. Rebert G. Denmead, West Liberty,
Ohio, 1equest:
Q. What is a method of (ll:lmamshmo gen-
uine tube: irom the bootleg variery?
AL This fact ean 0nlv be  determined by
labaratory inspeclion ol each tube. either as a
cowplete tube or in its eomponent parts.  The
only praetical method of obtaining a slandard tube
iz to purchase it from a reputable dealer who will
make adjustwents if it is found defective.

2. Can a three- tube neutrodyne receiver be
uxev.l with the Aeriola Sr.?

2. We cannot advise nsing a delicately hal-
anced radio frequency amplifier. such as_the neu-
trodyne, with a regenerative receiver. Better re-
sults will be had Dy wusing the standard cireuit,
which bas appeared in our “eolumne.

NEUTRALIZING THE NEUTRODYNE
F:945) Myr, C. N. Watson, Smith's Mill, Minn..
asks:
. 1. How are the neutrodvne neutraliziug
cunden%ls adjusted?
1. The sinplest way is to tune in a very
\\ong signal of a low wave-length. The tube, in
ihich the eapaciiy is to be neutralized, is 1en1merl
n the socket and the tube filament prongs in-
sulated i such a way as to prevent its lighting.
and then replaeed in the socket. The neutralizing
eondenser is now adjusted until the signal becomes
inaudible.  Should it he found impessible to neu-
rralize the tube to any extent, it may be necessary
in reverse the primary windings of thc neutro-
formers. 1f the capacity of one neutvadon is found
to be insuffieient, two may he used. conneeted in
parallel. If the minimum capacity of the neutro-
don is found to be too great for ihe particular tuhe
used, the cireuit can be Balaneed by connecting
a neutroden from the grid to the plate of the tube
in _the circuit that is being neutralized. By au
adjustment of these two neutrodens it should he
possible to balance the circuits very easily. After
the circuits have been adjusted for short wave-
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T was only to be expected that our name would help
toward establishing our new reproducer in the enviabte
position it is so rapidly

o

PP

gaining.

ad Whatever the reason, probably no similar product

iL| ever met with more instantaneous success. May we IE
M quote from another entirely unsolicited appreciation, )
'}] which accompanied one of our most recent repeat orders. !‘f
1‘1'" *All who have heard it have told me to keep it 'l‘ﬂ
e in the background, as I still have...... to get 7

fi rid of. For clearness. it is the best I have el
1?11 heard and I feel T cannot stock too many. Vi
W Ship C.O.D., etc. B
= (Signed) C. KRESLOG, Wabash, Indiana.” s
T ' Ve
u;_ J_L.‘
4] PRICES: F.O.B. Factory. 12
L;‘; Reproducer  comiplete  with (gold  plated) wut and  polarity. $12.00 ;{r’
H,[k' indicating cord L e B
& ey
N Unit only witih polarity-indicating cord, gold plated. . ... 5.00 Hr‘
7 .. . T |
J;%h Unit only with polarity-indicating cord, nickel plated............ 4.00 A
3 . -+
!c_“ Shipping weighl of reproducer. 7 Ibs, (approx.). |v"
4 Dimensions—Diamneter of bell, 12", Length aud height overall, 12%". ¥
'Ekl Orders sent direct should be .lccompar?iled with a Jocal dealer's mame ;gn
* when possible, i
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Manujacturers of Fine Instrumenis

NEWARK, N. J, U. S. A,
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UV-201A
G-301A .,
Marconi
Moorhead ..

§ v. Plain Detecyor .
6 v. Plain Amplifier
Mail Orders solicited and promptly attended to

Dealers and Agents write for Special Discount

H. & H. RADIO CO.

P. 0. BDX 22.H
CLINTON HILL STA.

NEWARK, N. J.
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Insure your copy reaching you each month,

Subseribe to Radio News—$2.50 a year.
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Every Question
ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

= JUST OUT

514 PAGES

Compiled by
HARRY F. DART,
E.E.

Formerly with the
Western Electric
Co., and U, §.
Army lmstroctor
of Radio. Tech-
nically edited hy
F. H, Doane.

40,000 ALREADY SOLD

TO more need you turn from book to

Y +book, hoping to find what you want.
Tt is all here, in 514 pages crammed full
of every possible radio detail. - Written
in plain language, by engineers for lay-
men, Clears up the mysteries, tells you
what you want to know. A complete in-
dex puts everything within your reach
in a few seconds.

IT EXPLAINS: Electrical terms and
circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving hook-up, radio
and aundio frequency amplification,
broadcast and. commercial transmit-
ters and receivers, super-regeneration,
codes, h:ense 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 boolk. Belongs in every radio-
equipped home, on every amateur’s table.
Send §1 to-day and get this 5i4-pege I1.C.S.
Radio Handbook—the biggest value in radio
to-day. Money back if not satisfied.
F———— TEAR DUT HERE

] INTERNATIONAL CORBRRESICONDENCE SCHOOLS
Box 8284-B, Scranton, Penna.

1 enclose One Dellar, Please send me—post-
paid—the 514-page I. €. S. Radlo Handbook.
It is understood that if I am nol entirely
satisfled 1 may return this book within five
days and you will refund my money.
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Taps nermit_Lubes of varlous Impecdances to be used.
With Bunnell Regisier this Telay will eony telezranhie
signals al a speed of 60 lo 90 words per mlnule.

With Siphon Recorder speetds up Lo 200 words ver
minute have heen cblained. Narmual operaiing current

is Y% tn 2 MINi-Amperes. Nend stamnp for calalogue
No. 45-R.
Ghagan Radio Relay.............. $40.00
Special Prlcc to Dealers
J. H. BUNMELL & CO., 32 Pack P, New York Gity

Insure your copy reaching you each menth.

Subscribe to Radip News—$2.50 a vear.

Experimenter Publishing Co., 53 Park Place,
New York C|ty

"B hatteries would last,

the test should he repeated for the maxi-
wum  wavelengths obtaipable on the set. With
this latter adJusLment it may be necessary to
change the neutraliziug condensers a little bit to
prevent oscillation at the Jonger wave- -lengtbs.

2. What causes the great difference in the
halanee of a neutrodyne sef when the tubes ave
changed?

A. 2. This unbalancing you have noticed is
due to the difference in the imternal capacity of

the tube.

Q. 3. What is the effect of
capacity of the neutralizing condenser
halanciing-out point has heen reached?

. S. The increased capaeity acts as 2 short
circuit of the tube and results in reduced signal
strength. Occasionally, increasing the eapacity
may cause oscillation in the tube circuit,

lengths.

the
the

increasing
after

CORRECT '“B” BATTERY VOLTAGE

¢946) Mr. Paul W. Hair, Mt. Gilead, Ohio,
requests:
Q. 1. With a staundard rcgenerative sct, the

signals suddcnly stop, but can be brought hack by
louclung the grid post on the socket, or by turning
the tube rheosiat off and then turning it on agasu.
Grid leaks do not seem to make much difference,
16 and

The platc voltage was varied Dbetween
25 volts, What is the remedy for this?
A, You are using an exceptionally soft tube

which will require a SR hattery potential of less
than 16 volts, Some tubes, particularly the ones
first developed, would very often operate perfcctly
with a plate ])oleul)al of not moere than 3 or 4
volts.

FILTER FOR SUPER-HETERODYNES

¢947) Mr. John Hancock, N. Plainfield, N. J.,
wants to know:

1. Is there any way of reducing the loud
rushmg sound and other tube naises, when two
stages of A.F. amplification are used, in sets of
the super-heterodyne type?

A simple way_of reducing tube noises
in the super-heterodyne is to comnect a_resistance
of 5,000 ohms to 200,000 ohms across the second-
ary wmdmﬂ of the first A.F. transformer. The
exact value for this must be determined by ex-
perunent A condenser is usually required across
the primary winding of this transformer.  The
capaeity will vary between .001 mfd. and .006 mid,
We are showing in these columns the connection
for a flter which inay he tried. It may be ad-
visable to vary the constants somewhat, depending
npon the particular set. The primary or secondary
of an audio frequency transformer eould he tried
as the iron core choke: the unused winding being
left unconneeted.

“B” BATTERY CURRENT CONSUMPTION
(948) Mr. H. S, Grifith, West Brighton,
Staten Island, N. Y., writes:
Q. 1. What is the approximate “B’’ battery
current consunption of the Ultradyne? (8 tubes.)
A. 1. 30 to 35 milliamperes are required, at
good operation of the

90 wvolts fer

Ultradyne.
Q. 2.
A 2.

potential,

How long will “B’ batteries last?

Tt is impossible to say just how long
as it depends upon many
conditions, such as location of hatteries (whether
hot or cold, damp or dry), materials used to make
the hattery, thc length” of time they have been
nut of thé factory and Lhe number ¢f hours the
ser lS l]'] use,

RADIO MATHEMATICS BOOKS

(949) Mr. H. Cameron, London, Ont,
asks:

Can.,

1. Would it be advantageous to neutralize
the radio frequency amplifier in the Ultradyne re-
EEIVEI’

A, 1. Very satisfacltory results are had in the
use of a potentiometer. It is oflen best to be
able to adjust the intermediate R.T'. stages to the
highest eficiency aod this could nnt easily he done,
if the regular system of neutralization was used.

. 2. What books deal with the higher matle-
matics of radig?

A. 2. Radio mathematics are well covered by
Prmcxples of Radio Communication.

" by ore- |
eroft; Elemen\ary Mathematics of Radio,”” by
\V)lhs “Wireless Telegraph l:s(S Pockethook,” by
Fleming; Burean of Standards’ “Circular No. 74.7
These may be had by writing to the Wireless
Press, 376 Broadway, New York City. An excep-

tion is “Cireular No. 74" which may he obtained
from the Government Printing Office, Washington,
D C

LONG DISTANCE RECEIVER

(930) Mr, Walter Bormmensam, New Orleans,
La.. requesis:

. 1. Please publish_information ahout a four-
or five-tube set which will receive signals 2,000 to
3,000 miles distant, consistently?

A. 1. There are no sets that will receive sig-
from sueh a distanee, consistenily, The
approach is the super-heterodyne. = The
most advanced models are known as the “Ultra-
dyne” and the “Armstrong second harmonic, re-
flexed. Super-Heterodyne.”

nals
nearest

GLASS DRILLING

(951)  Mr. Wiliam C. Prucha, Browerville,
Minn., asks:
L Q1 How cau small and larze holes be drilled

in 2 glass panel?
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To the Man with an Idea

I offer a comprehensive, cxperi-
enced, efficient service for his
prompt legal proteclion and the
rlevelopmcm of his proposilion.
Send sketch, or model and descrip-
tion, for advicc as to cost, search
through prior United Siates pat-
ents, ete. Preliminary advice

gladiy furnished without charge.

My experience and familiarity
with various arts {requently en-
ahle me to accurately advise
clients as to probable patentahility
before they go to any expense,
Boeklet of valuable information
and form for properly diselos-
ing your idea free on request.
Write loday.

RICHARD B. OWEN
PATENT LAWYER

2 Owen Bullding, Washingten,
2276A Woolworth Bldg.,

D. C.
N. Y. City

WRITE for our Three

EN Guide Books and “REC-

) - ORD QF INVENTICN”

before disclosing inventions. Send model

or sketch and deseription of your inven-

tion for Esgmination and [nstructions. Electrical

cases a specialty. Highest references, reasonable
terms, prompt attention.

No charge for the above information.

VICTOR ]. EVANS & CO.
919 NINTH ST., WASHINGTON, D.C.

l If you have an invention and desire to secure 2
patent, send for our I'reo Guide Dook, HO T0

GET YOUR PATENT. Telis our Torms, Melhods
ete.  Send modsl or sketeh and deseription for owr opinion
of ils palenlable nalure.

RANDOLPH & CO.

Dept. 459 Washington, D, C,
C. L. PARKER
_ Formerly Member
~ Examining Corps,
U. 8. Patent Office.
PATENT - LAWYER
MeGill Bldg., Wash,, D. 6.

Patents, Trade Marks, Copyrights, Patent Litization

andhook for Invenwrs ‘“Protecting, Explolting
and Sellipg Inventlons.” Sent upon request.

ON RADIO
IMPORTANT

PATENTS uworra
Mason, Fenwick & Lawrence

Patent & Trade Mark Lawyers

Washington, D. C. New York

Chicago
Established over 60 years

——PATENTS

Trade-Marks. Copyrights and Patent Litigation
Write for advrice and instruetions how to proceed, costs
ete. and Book with illustrations of 100 Mechanieal
chmex‘ls sent free on requesL

D. C.\l

ALBERT E. DIETERICH
Patent Lawyer and Soiicitor

Suecessor to Fred G. Dieterich & Co,
690A OQuray Bldg., Washington,
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Send for free literatura
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A, 1. Small holes may be drilled in glass
panels by using either a high speed drill or a
triangular file. Tt is necessary (o nse a drill gnide
to keep the drill in position. A high speed mneed
onily he used with the drill. The file speed must
be determined by expenment Use a heavy solu-
tion of camphor 1 oil of turpentine while drilling.
For holes larger than one-fourth ineh, use a cop-
per tube. Emery and water are used with this
type of drill, To inerease the feed of the grind-
ing mixture slots may be cut in the tnbe.

Q. 2. Should radio instruments be insulated
from the glass panel?

A, 2. Radio instruments should be insulated
fro' \ \he glass panel. Bakelite or hard rubber may

-» “{or this purpose. These non-hygroscopic
1‘.”. s must be used beeanse glass is hygro-
scop.. and, therefore, 1s a good insulator “omly
when perfecl]y dry.

LOOP AERIALS AND THE NEUTRODYNE

(952) Mr. Alex Weber, Detroit, Mich., re-
queats

How can radic frequency amplification
Le added to the Autoplex?
- Radio frequency eannot be successfully
added to the Autoplex,

Q. Is there more than ome way fo cennect
a loop to the Neutrodyne?

A, 2. We are showing several methods of con-
meetling loop aerials to the Neutrodyne. Ii a
ground is used, the directional effect of the loop
will be eliminated or, at least, greatly reduced.

EXCEPTIONAL TONE QUALITY
(933) Mr. R. G. J. Desme, Boston, Mass.

asks:

Q4 1, Please publish a diagram of a receiving

et having exceptionally good tone quality.

A 1. The diagram of the Superdyne, baving
this characteristic, ‘will be found in the “I Want
to Know’ dcpartmen! of the May, 1923, issue of
Rapro NEws.

Q. 2. How is it possible to tell the direction
from whicl the sngnals arc being received when
using a loop aerial?

AL . The most satisfactory way to calibrate
the directional effect of a loop is to receive given
stations and mark the setting of the loop resulling
in maximum signal strength.

TUBE TRANSMITTER

(954) Mr. R. Walsh, Fair Qaks, Calif,, wants
to know:

Q. 1. May 1 use one or more 5-watt tubes
wired in parallel in place of a UV-201A, in the
circuit printed on page 245 of the March 1924,
issuc of Rapio News?

A. 1. Yes. Use one S-watt tubec to replace
each 201A,

2. Regardless of the wnumber of S-wait
tubes used will the tone be sharp and clear?

A. 2. The quality of transmitted signal will
depend upon the quality of the apparatus used and
ihe efficiency of the wiring.

How is a telegraph key inserted in this
circuit for code transmission?

A, 3. A telegraph key imay he inserted in the
grid return lead of the tube. "It is not necessary
to remove the microphone circuit.

ADDING HEADPHONES
12955) Mr. Hareld F. Ludwig, Gilman, Monl..
asks:
. 1. Please explain the reason for the fact
that two or more pairs of headphones cannot be
connected to my set (a standard three circuit regen-
erative receiver which works very well wilh one
pair ol receivers), nsing cither the series or the
paralle] connection, without making the set inopera-
tive.
B 1. Providing the hcadphones are all right,
the trouble may be remedied by increasing the
“B* hattery voltage. It may be necessary slightly
to change the value of the grid leak. Reversing
the connection of one or both pairs of receivers
may help.

CURRENT SUPPLY UNIT

(956 M. Henry Sinith, N. Plainfield, N. J.,
requesfs:

Q. 1. What is the wiring diagramn of the
Western Elecetric No. 2-A Current Supply Unit
and how is it comnected to the Western Electric
Amplifier?

A. 1. The circuit and diagram of connections
are shown in these colnmns.

. 2. How is the No. 2-A current supply unit
made?

Exact constants have not been inade pub-
anil the average experimenter is not advised to
the huilding of one of these instruments
as it 1s a very easy matter to burn out the two
tubes if a wrong connection is accidentally made.

3. What 1s_meant by the mark “G" on the
Western Electric Power Amplifier?

Al This marks the ground connection. It
is sometimes better to leave the ground uncon-
nected.

RADIATION PROBLEM
(957 Mr. Junius M. Martin, Salem, Towa,
writes:

. 1. It seems that there must be some way to
prevent radiation from existing radio sets, either
by legistation or use of special apparatus, and fhere
must be some sets on rthe market which do mot

1851

Tested and listed as standard by Underwriters’ Laboratories
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FANSTEEL

Balkite
“ battery charger

has no vibrators, bulbs or movin
] - . g
parts and is entirely noiseless

The Fansteel Balkite Battery Charger for

Radio“A”Bartteries [6 volt} is an entirely

new type of rectifier, based on the use of

FANSTEEL Fansteel Balkite, a new and rare metal de-
BALKITE veloped for this purpose. It is entirely

is a new metal developed for DOiseless, It cannot deteriorate through
this charger. It acts asavalve, use or disuse, It has nothing to replace,
allowing current to flow into  zdjust, or get out of order. It cannot dis-

the battery but not out of ic. It charge or short circuit the battery, and
is the most efficient charger

valve made, is practically in-  equires no attention other than an oc-
destructible, and does away casional filling with distilled water. It will
with noisy, delicate vibrators  ngor overcharge, and cannot fail to operate
and fragile bulbe. whenconnected to thebatteryand line cur-

The Gould Storage Bawery  yoy Ty igynafiected bytemperatureorfluc-- .-
Company is also marketing,

under the Fansteel Balkice  tuations inlinecurrent.Itissimple,efficient,
Patents,a complete batteryand ~ and indestructible except through abuse.
recharging unit known as the  The charger may be used while the radic
Gould Unipower, into which ¢ 5o 1) operation. Without added artach-
this charger, under the name,

“The Fansteel Balkite Reci-  THents it may also be used to charge “B”
fier,” has been incorporated. storage batteries.

The Fansteel Balkite Battery Chdrger will charge the erdinary 6 volt radio™ A% or
automobile storage battery at 3 amperes, from 110-120 AC, 60 cycle current. It
comes complete and ready for use. Get it from your dedler, or use the coupon below,

CPTIICG’, 519050 [Wnt (?/:'Zrof;g%ackies]
FANSTEEL PRODUCTS CO., Inc., Dept. 6-A, North Chicago, Til.

FANSTEEL PRODUCTS Co., Inc., Dept, 6-A
North Chicago, Lilinois

Enclosed please find $19.50 (£20.00 west of the Rockxes) Send me the
Fanstecl Balkite Battery Charger for Radie 6 volt** A™" Bauteries. 111
am not entirely satisfied 1 will return it and you will refund my money.

EARN MONEY

YOU ean make $15 to $60 weekly inyour spare Awpted for refiex sets by De
time writing show eards. No canvassing |8 Forest Radio Tel. & Tel. Co.;
Lrisman Laboraigries in  the

or soliciting, We instruct you by our new : ©
simple Directograph System, supply you with [ {;’Etz‘;“ye{‘]g\ﬁé;n DZ‘
work and pay you cash each week., Write tector. and others of SOC

today for full particulars and free booklet. B oual Prominence.
WEST-ANGUS SHOW CARD SERVICE LIMITED Granular Galena in.Bulk

Authorized Capital $1,250,000.00 Mfrs., Dealeis, Jobbers; Write for Propos:fmn
154 Colborne Building, ’Toronto, Can. U. §. MFG. & DIST. CO.

45 CLINTOM ST.. . NEWARK, N. e

“VANGARD”

The Best Transformer Money Can Buy
Correspondence Invited \ i, "?"”"('mr’” $555 POSTRALD. Order vodas

- [MONEY REFUNDED if Not Satiefjed
Frank A- Ryder \ Gooo qusits carda;Ehih aradoprinting. Yoa wlllth:; DELIG;T]%]‘),
. raer w C. 07T MOTE, oday —
18 South La Salle Street, Chicago “ a0 SMNTERS CDept. 26 Y 7 “Mendota, Hllinois

f“'m YDUR OWR Namé and Address
| Printed FREE On Every Cara
**Thank You'" cards are all ths rag.
» |Stations nDDrEflab: Wher A pleasire
to ase, Be -n,- Tl Low lntroductory
00—3 300—




The Leading Jack
PACENT

And in order to keep it always

in the lead, improvements are
made from time to time to in-
crease its already well known
durability and neat appearance.
Some of the recent improvements
are listed below together with the
" now famous “Pacent Jack speci-
fications.”
1—A new design “of tapered
springs ‘greatly improves its neat
appearance and contour.
2—Heavier nipple construction,
avoids any possibility of stnppmg
threads or breaking.
3—A 'lock washer in addition to
flat washer under the:head .of
assembly screw, increases sturdi-
ness and prevents wear of insula-

tion.

4—TFiner Micarta insulation.
5—Entire frame satin nickel
finished.

Pacent Jack Specifications in
addition to those listed above:

Coin siver contacts {riveted to springs).
Genuine German silver springs.

Nickel plated brass frames (not iron).
Extra booster springs.

Lugs: fantailed for convenient soldering.
" Provided with three washers.

Fits any panel 14" to 34”.

All details precisely accurate.

Rugged construction throughout,

There are 10 types of Pacent Jacks—a
jack for every circuit.

Strict adherence to these specifications in
making Pacent Jacks has won for them
the distinction of being used as standard
equipment by many of the leading set
manufacturers.

Write for catalog N-6

Pacent Electric Co., Inc.
22 Park Place New York

Pacent

RADIO ESSENTIALS'

AUTOMOBILE MAKES 27 MILES
ON AIR

An automobile goes 27 miles on air
by using an automatic device which was
installed in. less than 5 minutes. The
automaobile was only making 30 miles on
a gallon of gasoline but after this re-

markable invention was installed, it made
better than 57. The inventor, J. A
Stransky, 770 Eleventh Street, Pukwana,

South Dakota, wants agents and is will-
ing to send a sample at his own risk.
Write him today.—Adv.

) tOCO

“Buift first to Last”
RADIO PRODUCTS
Coto-CoTi Co.
Providence. R. L.

i M. Deloy.

radiate. What information s available on this
subject?

A. 1. The matter of radiation from receivinﬁ
sets (s daily becoming a_matter of eoncern to a
hroadceast listeners-in, The matter of legislation
has been abandoned due to the difficulties of en-
forcing any laws that miglht be enacted. Most of
the sets causing interference are the low pnced
ones of the highly radiating type of regenerative
receiver. \While the sets could be rewired for a
different circuit they would not be as efficient as
before and would require additional tubes to re-
store their former effieiency.

The peed of all this can be eliminated by educa-
tion of the public to certain rules for tuning,
whicli are: No. 1. Reduce the detector tube fila-
ment current as much as possible, consistent with
good reception. No. 2. Reduce the tickler coupling
as much as po;:xble Ohservance of these two points
will result in a “Golden Rule” set. A simple test
to determine whether a set is oscillating is to tarn
the wave.length dial slightly; if a whistle is heard
on both sides of the adJu:unent for the program,
the set is oscillating, radiating a wave that isinter-
fering with orher reeeiving sets. The remedy is
to immediately reduce the coupling or reduee the
filament current. This will result in better recep-
tion of the program.

One can_he sure of having a non-radiating set
by purchasing a receiver such as the Neutrodyne,
Teledyne, Ultradyne or Super-Heterodyne, Laho-
ratory experiments indicate that the Sodion Tube,
a new type of detector incapable of oscillation or
regeneration, will shortly take its place among
radio apparatus as an instrument of great sensi-
tivity, and rival of the three element tube when
used as a detector. A description is given in this
issue of an instrument which may be added to
radiating sets to prevent radiation.  This seemns to
be a very successful solution of the problem, and
we may expect further advances along the lipe of
cquipment which may be used with existing sets,
cnabling broadeast listeners to enjoy a eomplete
program without hearing the Cenary [sfands broad-
easting.

Directed Radio Rays

(Conrimied from page 1743)

published in last month’s Rapio News. The
energy radiated was about 140 watts for
the ordinary transmitter and reached 500
watts in the transmitter functioning on an
harmonic. In order to obtain the same re-
sults at the receiving stations, an especially
designed receiver was employed by the ama-
teurs listening in to the signals. The details
for its construction were published in all the
French radio publications before the tests
were started. The system consisted of an
horizontal antenna, one and one quarter
wave-lengths long, Fig. 3, erected five meters
above the ground and coupled tightly to a
square loop shunted by a variable con-
denser. The reception could be accomplished

E——

?Jé

“ ///A

Z G
Fig. 3

The combination antenna-loop used to receive
the short wave signals.

either with a tube or a crystal detector fol-
lowed by audio frequency amplification. The
heat note was produced by a separate heter-
odyne, the construction of which was also
described in the radio publications.

RESULTS

The system suggested was found best for
steady rcsults, although the amateurs were,
of course, free to use any system which
would give dependable reception. One of
the best and simplest was that designed by
It consisted of an aperiodic
antenna with a single detector tube and
tickler feed-back, no audio frequency am-
plification was found necessary to receive
the short signals at a distance of 475 miles.
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EXPERIMENT

At Our Expense

Install it inside your cabinet, under the table,
in every position and location, on every hankup,
and under all conditions. Far 10 days give it
every possible test. \Vonderfully compact and
damage-prooi—all enclosed in polished Bakelite
shields and flat as this magazine. If
it ineasures up, keep it. Your money
immediately refunded, should you re-
turn it. Send C.0.D. order NOW!

Tyus A-737 (300-700 meters) 6 inches square—
an-dlrec! jona .........................
(llreclmnal .
Tynu B 2537 {300-7T00 m
directlenal 3
Type BL- 2520 (200-18,000 meters) with honey-
comb coll mounting. 18 Inches square—dlIrse-
tional $25

send for Bulletin T. 102.

V-DE-CO RADIO MFG. CO.

Dept. N, Asbury Park, N. J.

Good soldering means good reception

Patent applied for

“JIFFY” BLOW TORCH
and SOLDERING OUTFIT

A complete soldering outfit consisting of
self-blowing torch, copper iron, holder and
bottle of non-corrosive: flux. Torch is safe,
rapid, and will not explode. An ideal set
for soldering radio parts and general repair
work,

Complete outfit delivered postpaid for $2.50

Jiffy Torch §1.25 postpaid

Sead stomps, cash or wmoney order or
sent C.0.D.

HANDYCAP MFG. CORP.
Dept. N.N, - Riverdale, Il

Add fo the appearance and OO
$I—
Easily assambled by anyone,  paiiin,

¥alue ofrourset. Mall a
FOX MFG. COMPANY, DEE,, 2

RADIO HORN
dollar bill for harn like pic-
247 So. Broadway, Los Angeles;*Tal,

Lot the wholé family listen fo the music.
{ure, knocked down, prepald,

TUBES REPAIRED

Only Middie West Tuhe Service Station
Hour Service. No Extra Charge for Brnknn Glassy,
WDO-i1, WD-12, C-11, C-12 $3 Ea.

we Buy Burnt out Tubes.’

All Tubes GUARANTEED and He!urned P.P. C.0.D,
Y'S RADIO SE
Dept. L, 54l3 Hace Avenue Chicago, Il
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The real tests were started in February,
1923, and up to the middle of May there
were only four experimenters who were
able to follow the tests. Their number in-
creased tq 10 during the month of August.
Unfortunately none of them were able to
listen during. each transmission since their
time was limited. This produced a littie
more than 150 observations from which we
had to draw our conclusions. From the re-
sults, it seems that at Lille, 125 miles irom
aris, the transmission in fundamental wave
vvns louder than the one in harmonic. At

ssburg, 230 miles. the difference was
very little, while at Nice, 475 miles, the har-

the fundamental one. These results were
the same during the day as during the night.
Reception was very good in the southern
direction since all the experimenters located
in this direction reported loud signals prac-
tically all the time. This fact is all the more
remarkable since it was found that at about
one-half the distance betwecn Paris and
the southern coast at Lyon the reception
was poor. Also, the country is practically
flat between Paris and Lyon, while several
chains of mountains are directly across the
path from Paris to the southern coast.

The first results may be explained by the
theory of the reflection toward the ground of
the iaclined wave beam radiated from the
antenna vibrating on an harmonic—this re-
flection being caused either by the Heavi-
side layer, or other agencies,

However, it should be noted that the phen-
omenon of reflection is observed during the
day, as well as during the night, being much
more inteuse at night. One is tempted to
deduce from the above result some other
conclusions. The transmission on the fun-
damental wave-length 15 very well received
at 475 miles, sometimes with very great
aud:  ity. The waves reaching up to this
dis e seem, therefore, to have been ra-
dia . at a small angle, otherwise, as in-
dica.ed by the radiation curve, Fig. 1, their
intensity would have been small.  This
checks the theory of a reflecting laver, the
distance of whicli does not exceed 62 miles,
as otherwise the effective reflection at a
distance of 475 miles from the transmitter
would only affect waves radiated under a
small angle.

The fact that the reception of the signals
transmitted on an harmonic seems rein-
forced at such great distances, while the
most dense beam is radiated at a great angle
leads to the conclusion that the reflection
phenomenon is notably different from geo-
metrical reflection. It would be better ex-
plained by progressive action on the inclina-
tion of the beam similar to that found in the
phenomenon of a mirage in which the or-
dinary reflection takes place at a high alti-
tude after the rays have already gone
through ionized lavers of air which them-
selves produce important deflections.

Tf the reflecting layer really exists, all
these phenomena may easily be explained
and one may furthermore deduce an import-
ant practical fact from the results obtained.
The inclination given to the wave beam

by the transmission on the harmonic is not, ;

apparently, the best suited for a distance ot
475 miles. It might be possible, therefore,
to obtain, with a suitable arrangement of
antenna, more vemarkable results.

Tt may be well to note two facts which
have been observed by some amateurs (and
shich may be explained by the results pre-
viously obtained). The first was noted by
an amateur who listened only twice during
the tests. At 156 miles from Paris he
noticed that the harmonic was very much
fouder than the fundamental. e was prob-
ably located at a point where the reinforc-
ing effect of the transmission on harmonics,
due to the reflecting layer, was strong. Th!s
reception was at night. The second fact is
more typical: while at Marseilles {South) at
night, between 9 and 9:30 p. m., the funda-

3500 M. A,

90 VOLT

‘B’

Here’s what
they cost you

24 V. Super-Duthe

$9

45 V. Super-Duche

$17

o0 V. Super-Duthe

$32

24V."'S” type Duthe

$5

45 V."S” type Dutho

39

90 V. "5 type Ducho

$17
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DUTHO “B" Batter-
ies are sold dry
charged, with solu-
tion in separate con-
tainer.

SUPER-DUT

- Rechaygeable Storage |
j ' - "B BATTERIES|

moni¢ transmission was wmuch louder than |

‘BBATTERY

00 VOLT

The NEW

SUPER-DUTHO

> 8torage

have 3500 M. A. Hours capacity and are
designed especially for larger sets which de-
mand a steady plate current, forloud, clear,
undistorted reception. Note the low prices.

You can still get the 750 M. A. Hour Dutho
“B’* Batteries for portable and all other sets

Important Technical Features
The new exclusive Dutho-Seal eliminates leakage and electrical foss: pre-
vents external discharge. Ample water space eliminates necessity of fre-
quenc filling. Arrangement of cells allows complete visibility. To separate
plates Dutho employs rubber to insulate as well as separate: wood for its
hygroscopic qualities. Any size Dutho “B” Battery can be charged at one
time with the new Duthoid Rectifier, from any light socket for but a few
cents. Special Hydrometer is Furnished with gvery Supet-Dutho “B* Bat-
tery. It accurately tells you when your battery needs charging—when
charge is cotnpleted, There is no guesswork.
If your dealer can’t supply you, wewill send Dutho “B” Batteries,

transportation charges prepaid anywhere in Canada and U. 5. 4.,
when money order or certified check accompanies the order.

“L” Type Battery 3500 M. A. Hours Duthoid Chemical *“S” Type Battery 750 M. A. Hours
Volts Length  Width Heighc Rectifier Volts Length  Width  Heighe
24 6% in. 2}% in, 84 in. 24 44in. 2 in, 64 in.
45  wulfin,  24in. 84 in. 1 80 45 8%in, =2 in. 6Min.
9o 11t in, 4 in, 8%in. * o0 8% in. 3% im. 644 in.

Send for our Booklet on Storage “B’’ Batteries

DURKEE-THOMAS PRODUCTS COMPANY

1228 FOLSOM STREET :: :: SAN FRANCISCO
7oL DEALERS: Dutho “B” Batieries sell on sight. Write for our dealer proposition

|
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&1 Amateurs Handibook

by the most emirens

EXIFRIMENTER PUBLISHING COMBANY. In

Just the Book You Wanted
“RADIO NEWS”

Amateur’s Handibook

Volume No.1. (Second Edition)

Chock full of radio constructive and instructive articles from
cover 10 cover. Written by foremost radio authorities, in
plain everyday language which everyone can understand. Sec:
tions include articles on Receiving Sets and Sundry Appa-
ratus, Transmitters and Accessories, Radio Theory, Vacuummn
Tube Data, and Practical Hints for thc Amatenr. A hook
which also serves as a ready reference and should find a2
place in the library of every amateur, It contains 224 pages
aud over 375 illustrations, diagrams, and photographs, hound
in a multi-colored heavy board.

On sale at all leading radio stores. If your dealer cannot
supply you, send a doliar bill and the book will be forwarded
# to you posipaid.

Price $1.00

EXPERIMENTER PUBLISHING CO., INC. 53 Park Piace, N Y,
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Can this be a Loud
Speaker?

YOUR sutprise is natural! For this
shows what a transformation is

possible with a

THOR
REPRODUCER

Yesterday a loud speaker, in the
form of an ugly horn! Today, a
charming torchiere, floor or table
lamp that brings a tone of luxury
to your living room and harmon-
izes with your decorative scheme.

THOR REPRODUCER is a non-
directional loud speaker, which dis-
tributes its mellow tone inall direc-
tions with equal clarityand volume.
Its remarkable acoustic properties
win it instant approval,

Immediate delivery guaranteed.
Dealer and Jobber connections are
still open.

For full information and catalog
dress the

Thor Radio Company

Claus Spreckels Bldg., San Francisco

(1o2)

Brings you a Genuine

"UNDERWOOD _

T Y P EWR.J T ‘E R :
B 10 DAYS FREE TRIAL S st00pncondiionaiy |

daya you are not eatisfied with this late model UNDERWOGD
typewriter rebuilt by the famouns Shipman Ward process.

| GREAT PRICE SAVING piostigzon from e §
€ tory in the world by our money saving me: ; pe

EASY MONTHLY PAYMENTS Sozaa thar

will not
i noticeit while you anjoy the use of this ‘wonderfal machine.

FREE BOOK OF FACTS §pitinine Stioman .

eysters of rebuilding typewriters and ulaovalunhle lnlarmauon
about the typewriter industry hoth instructive and entertaining.

- DOWN

M Act Today!
g Mail

Coupon Guaranteo |

51311_)1;1;; Ward = _lee aend dma

Mifg, Company freo” Kook of incw.
A-105 Shipman Building expleinlog bargain offer.

Montrose & Raveaswood

Aves., Chicago

mental signal was very strong, but the har-
monic transmission could not he heard; an
amateur in Strasshurg (east) listening at
the same time could not receive the funda-
mental signals, but could hear the harmonic
transmission very loudly. These results are
all the more remarkable since they were
obtained by two very good operators who
can be relied upon for the accuracy of these
observations. It seems that on that particular
night the conditions were exceptional, since
transmission on the harmonic is generally
received on the south coast of France with
very good audibility. This may have been
caused by variation in the distance of the
reflecting key or from the ground, or by
a change in_its angle in regard to certain
directions. It might also have been that
the ilonization of the atmosphere changed,
due to some effect of the sun. This parti-
cular case seems to be typical of the phen-
omenon of fading, of which we know so
little, as yet.

FADING

During these tests—and thanks to the
number of experimenters listening in at the
same time in the various dlrechons—a good
opportunity was afforded for checkmg the
fading effects. Fading seems to be more
frequent on the fundamental wave than on
the harmonic, Even without disappearing
entirely, the fundamental wave is generally
noted as irregular, contrasting with the stab-
ility of the reception on the harmonic. These
facts are very interesting, as one would have
forecast the contrary the wave-length being
shorter, The reception of the different trans-
mission at a distance of 475 miles was made
by several experienced operators, who sent
in very interesting reports, showing that the
fading is practically nil. At this distance,
the signals are generally loud and stable,
and permit the use of such wave- lengths
for regular commercial radio trafic. Such
a service could be established with the same
safety as one employing long wave-lengths
and high power. The power is only a frac-
tion of that which must be used with the
long-wave stations at short wave-lengths.
Another advantage of these higher “Fre-
quencies is that communication may be estab-
lished without any trouble from static, or
atmospherics. Reception is possible on the
short wave-lengths when it is absolutely im-
possible to receive on the long waves due to
static.  Atmospheric interfereuce becomes
tremendous when an clectrical storm occurs
between the stations. or in the neighborhood
of the receiving antenna. One of the ama-
teurs read complete messages, while a thun-
der storm was raging nearby.

All the observations talken seem to prove the
existence of a reflecting action occurring
at Ingh altitudes. This action. which seems
to be more intense at night. is also notice-
able during the day time, and the efficiency
of the reflecting action might be increased
by properly choosing a tvpe of transmitting
antenna adapted to this particular work.
However, these tests are not conclusive
enough to positively prove the existence of
the reflecting layer. They are being carried
on further in order to increase the number
of obscrvations taken, and new methods are
now heing designed to check the phenomenon
observed by amateurs listening in on the spe-
cial transmissions made at various hours of
the day and night. From a practical stand-
pot, it seems that by properly choosing
the transmitting antenna and the wave-
lengths for communications at a given dis-
tance, it would be possible to insure great
consistency in the audibility and steadiness
of the signals with comparatively little
energy. When using such systems the anten-
na and apparatus necessary are very small,
and communications are not effected by
static, which is one of the most important
reasons why short wave transmissions will
become more and more used.
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POCKET METERS

Operating your !
radio set wit

out a reliable
pocket meter is
like an engineer
ranning a train
without a
watch,

Sterling Pocket
Meters are guar-
anteed correct.
They have the
“right resistance”
50 as to give a
true indication of
the hattery’s con-
dition under test
and do not need-
lessly drain  the
battery.

Voltmeters
Voltammeters
Ammeters

“Right
Resistance”

Reliable

Always
Correct

A type for
every need

A need for
every type

“Has the bulge
on all of ’em”

The Sterling Manufacturing Company
2850 Prospect Ave. Cleveland, Ohig

WATCH YOUR BATTER(ES

Get a2 PERFECTION
HYDROMETER today
and test your stor-
age batteries regu-
larly if you want
perfect reception.

Beware of imita-

tions. Insist on
the genuine

“Perfection.”

$1 00

Perfection
Hydrometers
are nationally
known and used.
The only Hydro-
meter with the 3-
point test accurate

At all float. Approved by
good the Radio News Lab-
radio oratories,

stores. Manufactured by
Bemco Mig. Co., New York City
Eastern Distributors
Radio Panel & Parts Corp.,
61 Warren Street New York

Perfection

HYDROMETER

“Lighting Fixtures”
READY TO HANG

(Direct from Manufacturer)
Completely wired Including glassware.
Zend for Calalozue No. 26,

(Just off the Puress) L4
Special Proposition to Dealers

Erie Fixture SurrLy Ca.
STATION R ERIE, PA.
=Rt

"You can be guickly cured, if you

STAMMER

Send 10 cents for 288-page book on Stnmmeting and
Stuttering.  ““Hts Cause and e,'" 1| 121ls Jow I
cured myself aftar stammering ZD yrs. B. N. Bogue.
899 Bogue Bldg., 1147 N. I1I St, Indianapolis
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The Antenha System

(Continted from page 1747)

former, a board as long as the width of the
window and about four inches ide 1is
required.  This is placed between the sash
and the sill, as shown. Holes can then be
arilfed and ordinary porcclain tubes such
=- -an bhe found in any electrical shop, -

o, Thus both the aerial and ground
wires can be brought into the ]mu\e with-
out marring the wood worlk, Strips of thin
copper with a hinding post at each end
make good lcad-ins. The copper is first
covered with insulation.  Such strips can
be bought at any radio store or you can
make one by covering a thin strip of copper
with rubber friction tape as shown in Fig. 3.

Let us now consider the problem of those

3
of us who cannot have an outside aerial. | l lsten In——
Most of us who live in apartments must |
put up with malceshifts, so some of the best . . » .
methods will be discussed and illustrated. To the MISSIng Link Of Radio
Looking around the room, the first possi-
bility that our eye Ands for the suspension .
of an acrial where it will be out of tl?c way, Statlon COSMOPOLITAN PHUSIFORMER
is the picture moulding. This may indeed
be used very effectively. Of course. therc BROADCASTING:
is not much moisture indoors. so the mould- “ .
ing itself is a fairly good insulator and if I am a tuned radio frequency trans-
desired, for reasons of ecomomy, insulators former—I am a complete unit that
may be done away with and the aerial wire
fastened directly to the wooden moulding.
However, if we can afford to invest in five
nsulators, results will undoubtedly bc much
better. To keep up the efficicncy and Jower
the cost we can substitute porcelain insula-
tors for the Electrose ones. Ordinary por-
celain cleats such as electricians use are
very satisfactory; these cost only a few
cents each. The illustrations, Fig. 4. show
the appearance of such an aerial and also
a top view. Note that the ends of the wire
composing the acrizl are nat connected to-
gether. In order to preserve the form of
the aerial so that it will present a neat

appearance, it may be found neccssary to . . C C .
run a waxed cord from msulator A to B. stration, ompare a Cosmopolitan

Any kind of wire may be used for an aerial Price $9w50 Phusiformer set with anv set made.”

of this type. either bare or insulated. Since
the wire does not have to stand any of the

A five-tube set employing
3 Cosmopolitan Phusiformers

can be used in any set—1 eliminate all
coils and variable condensers—I1 ab-
solutely guarantee no oscillation—no
radiation—no interference—no bodv
capacity. To any set in which T am

Tke Mﬁlﬂg&/&,

in Kadior

used I also guarantee greater distance
and volume than any other set using
the same number of tubes, I am ready
to have you make me prove my claims.

NOOSCILLATION #0 RADIATIGN NO INTTRFLRENCE Ask your dealer for an actual demon-

strains to which an outdaor aerial 15 sub- Ask for diagrams giving full details
Jected, the snze_o.t Ehe wire is not important. as to the canstruction of Cosmopolitan
Bell ov annunciator wire does very well. al- X i

though slightly greater efficiency will be Phusiformer sets.  Price 25 cents.

found if a larger size iz used.
Considering the aerial problem as a whole,
we find that practically any metallic body COSMOPOLITAN PHUSIFORMER CORPORATION
will act as an acrial, providing there is no |
connection hetween it and the ground, or
that none of thc veceived electricity can
leals off and find its way tn the earth. This
puts us on the track of many other cnl-
lectors of radio waves, which will answer
our purpose. Many persons Jiving near
broaclcast stations have obtained good re-
sults by employing the method illustrated
in Fig. 5. Here a wire is soldered, or
otherwise fastened. to the metal spring of
a bed and then convected to the receiving
set. A vegulation ground such as described
before is used with this and all other aerials
described herewith.  The writer has heare
good reports from novices who have used
fire-escapes and tin roofs which were not
graunded, for aerials. A little expernment-
@ along this line will often give rise to
urtrising results.  However, {for best re-
stilts, make sure that the metal object which
vou contemplate using is not grounded.
For short wave reception. an aerial such
as that illustrated in Fig. 6 is very good.
By short waves, we mean those wave-lengths
On sale at all leading radio stores. If your dealer caunnot

on which amateur transmitting sets are al- ' | leading radio stores | TTJ%un Se2t ol
M ot - e LAI'FFIWR’NTLR\‘;I_'_LEEEL‘K; COENEPANT, In supply you, sen a ollar bl and e Loo W, e 1prwarded
towed to operate, Some jnteresting radio to you postpaia.

h v ti c it b ked - z
Do T30 10500 meters.  The acsial illus EXPERIMENTER PUBLISHING CO., Inc.
trated is known as the cage type. It con- Price $ 1.00 53 Park Place’ New York

sists of four or more strands of wire strung

Licensed Manufacturers

15-17 West 18th Street
New York City

mﬁ
Just THE Boox You WANTED

“Radioc News”
Amateur’s Handibook

Volume Nc;.il.*‘(Secor;d FEdition)

Choclk full of radio constructive and instruclive articles from
cover to cover. Vritten by foremost radio authorities, jn
plain everyday language which everyone can understand. G-
tens include arnchs on Receiving Sets and Sundry Appa-
ratus, Transmitters and Accessories, Radio Theory, Vacuum
Tulbe Data, and Practical Hints for the Amateur. A book
which also serves as a ready reference and should find 2
place in the ]|b1a1y of every amateur. It contains 224 pages
and over 375 illustrations, diagrams, and photographs, hound
in a multi- calored heavy board.

W ARV SHATLENE SV TRV ,7| I

/"/




You may have a good receiving
set, but if your lhead set is not scien-
tifically constructed it takes all the
joy out of reception. You are sure
of good results with a

Stromberg Carlson,

Radio Head Set
because the coils are laver wound
and Jayer insulated and the magnets
very powerful,

Powerful magnets give sensitivity
necessary to long distance reception.
Layer wound and layer insulated
coils ensure standing up under high
plate voltages.

Ask Your Dealer
STROMBERG-CARLSON
TELEPHONE MFG. CO.

1060 University Ave.
Rochester, N. Y.

Genuine AHLBELL
NEVERLEAK
Solid Rubber Case

2-Year Unconditional
Guarantee

SII.VER (S/BATTERY

For AUTO and RADIO
Tremendous saving for you on this non-leakable, Guaran-
teed Su?enor Qualn.y Storage Battery. (Qne-piece inde-
stroetible case, can’tleak, spill, or injure rugs or clothing,
Na more breakage of jars or ‘acid 2-year
written unconditional guarantee covers Jeakage as well
as performance and fully preteets you. Silver-5 quantity
production and Big Buying Power makes possible this
unheard-of-value.
50%—~SEE WHAT YOU SAVE—50%
5 per cent Digcount for cashin full with order.
AUTO PRICES RADIO PRICES

R 6-V,11 Plate- $13.00 6-V, 100 Amps. $13.50
| &-V,13 Plate- 15.00 6-V, 120 Amps. 15.50
| 12-V, 7 Plate- 18.00 6-V, 140 Amps. 17.00
Add 6 per cent Government lax overnmond 1a¥ exempl
Inspect this Wonder Battery. Read oor 2-year Guarenles befors
you pay one cent, Satisly vonrself you are geumEg the best baltery
made—nc 50 per cent saving - Shipment mad

ress O ‘]’) subject to éxamination. No delav.

gaten hoxes.

ond name and address aad style wanted TOOAY. SEND
SILVER-S BATTERY COMPANY
201 E. Ontario $t., Dept.50, Chicago, Iil. /70/’,[},

Be sure and
specify

RF “WILMINGTON
FIBRE"
2 Sheets, Rod;'p:il.ﬁffe‘:“""s' Etc.,

Wﬂmm;tan Fibre Specialty Co. Wilmington, Del.
Branch Offices “Everywhere"_

between two circular spreaders. These may
he of either wood or metal. A counection
is made to each wire for the lead to the set,
These wires are then all brought together
to a common point and led to the set. This
type is very efficient, but should be at least
30 feet long. It can just as well be placed
m the attic and an insulated wire run to
the set.

Those so-called “railroad apartments” of
three or four rooms in a line are ideal
for the location of a good long aerial. Two
suggestions for this work are given in Fig.
7. Fairly heavy wire should be.selected for
the aerial in a case of this kind; No. 14
bare or insulated wire should be used, If
it is possible to do so, the aerial may be put
well out of the way hv boring holes in the
walls, as shown in dotted lines in TFig,
Porcelain or other insulating tubes are “then

METAL OR WOODEN HOOPS

"k

INSULATOR
LEAD / _~RADIC SET
1IN

//IW/WWW! UFTTTTTTITIRRY
Y~—T0 GROUND

FIG @

Another form ef aerial that can be employed
toe advantage where there is but little space.

put i the holes and the wire run through,

as shown.  Fot best results and greatest
cfficiency, place an insulator at each end of
the wire. The lead-in should be soldered to
the aerial at a point as close to one end of
the wire as possnble This gives what 15
known as an “inverted L” tvpe of aerial
There will be a loss if the lead-in is con-
nected io the center, as in this case, the
wave-lengths to which the aerial will re-
spond, will be decrcased. In other words,
the effective or working lenath of vour
aerial will be cut in h11f which is a very
undesirable feature when dealing with short
mdoor aerials, TI vou cannot I)oxe holes in
the walls as suggc:ted. the wire mav be
run through the doorways, shown by the
solid lines in IFig. 7. In this case, a very
small notelr may be cut in each door so as to
allow it to close without bending the wire
sharply.  Insulated wire would probably be
the best in this case. as otherwise minute
electrical currents might leak off to the
ground and uot go through wour set. This
would be particularly so i damp or wet

weather when wood collects quite a little
moisture and becomes a fairly good con-
ductor,

The writer believes that from the above
descriptions of various indoor aerials the
reacder can glean sufficient information to
enable him to get good results. There 1s,
however, one other type of aerial which we
must investigate before leaving this most
important subject, namely, the one wherein
the electric light civcuit is iade to act as
a collector of radio waves. Two methods
of doing this are illustrated in TFigs. 8 and
9. In the first, a standard tvpe of “aerial
plug,” such as can be bought in any radio
store, is shown. These are known under
various names and consist of one or more
condensers in a small case, on the outside
of which will be found one or more con-
nections. This device, the theory of which
we will not attempt to cxplain here, Is
screwed into a standard socket which is_al-
ready connected to a source of current. The
electric lighting - circuit may be supplied
with either alternating or direct current,
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A Pleasant Surprise Awaits the User of

the A. C. H. SHARP TUNER DIALS

Why the ACH.is different
3 in. DIAL

4in, DIAL

Will impreve any receiving set,
difficult tuning easy
Money Back Guarantee
Price 37 slze. .§2.50 Trice 4" size..... $5.00
Regular Ritlng 5/16 shatl 3 and 3716, 5c cach exiura
Extra Advantape of the A CH
Can Dbe attachied or remored from
Rough turlng same as any dial.
MovemenL so fine that the eve cannot delect but

making

any instrument.

cara-

the ear ean.

4.  Automatically locks instrument so no jav can dis-
turb I

5. Dial gmunded reducing the hody capacily to a
minlnmum.

6.

&pecirl dlal 2 graduaglons where ordinarily ane,
MAIL ORDERS SENT PREPAID IN U. 8. A,

A.C. HAYDEN RAD{O & RESEARCH CO.
BROCKTON, MASS,, U. S. A.

-ﬁgﬁ
M

—

$1.00 mounted
75c unmounted

FAR
BETTER

NEUTRALIZING

with the

Reliable
Neutralizing Condenser

If after using this little eondenser on your
set you do not find it has enabled you (o
“neutralize” more readily you’ll be the
first radio fan who didn't hetter conditions

with the Reliable condenser, Try it
Costs $1.00. It’s worth ten.
THE

RELIABLE PARTS MFG. CO.
7306 Madison Ave., Cleveland, Qhio

A Well Paying Field
RADIO

Last year was a $175,000,000 radio year, and
Radic has just commenced to grow! Get in
on the ground floor. Train for a position as
Radio Operator or Radio Installation and Ser-
vice man. New Radio Sales and Service course.
Radio Operator’s Course by Correspondence.

Send Today for Mustrated Booklet

Y. M. C. A, Radio Institute

158 East 86th St.,, New York

== WHOLESALE ONLY—~—

We Specialize in Equipping
NEW DEALERS .

with Complete Radio Stocks %

MANHATTAN RADIO CO.

112-114 Trinity Place
NEW YORK CITY r

MAGNAVOX R;

loud speaker
List $35. In-
large quantity pur-
Order now belore it

Latest nationally advertised
with electrical modulator.
troductory $25.  Our
chases saves you $10.
is too late.

Radio Central,

Dept. RG, Abilene, Kans.




Radio News for June, 1924

these terms being applied to differentiate
between a continuous current fowing in only
one direction {direct), and a current which
flows in one and then the other direction
(alternating). The lead to the aerial post
of the radio set is connected to one of the
connections on the case and changed to the
others wuntil the best results are obtained in
the receiving set. It ig then left that way.

Where one of these “aerial plugs” is not
available, a very satisfactory substitute may
be rnade, as shown in Fig. 9. Here a drop-
g™ - used and around the counecting
W1, sut not making any connection there-
to, are wrapped four or five feet of flexible
wire. The only connection made to the
latter is where it is fastened to the aerial
hinding post on the receiving set. If no
drop-light is available with a long length of
exposed wire, fasten about five fect of
double lamp-cord to a standard connection
plug. Do this just as if you were going

CONDENSER
B PLUG

FI1G. 8

By screwing a condenser plug into the light
socket the electric light wires can be used
as an aerial

to use the wire as extension cord. Do not,
however, counect anything to the free ends
of the wire; in fact, do not even scrape the
msulation from the wire at this point. Now
rake a long singie-strand piece of flexible
wire and wrap it around the extension cord,
but do not make any metallic connections to
the same, Then connect the free end of the
single wire to the radio set. With either
of these two “electric light line aerials”
iairly good results may he expected on near-
by stations. One advantage of the type
shown in Fig. 9 is that an electric light
bulb may be placed in the socket and userl

INSULATCD
EeFLenae wire

A R

Another way ol ac-
complishing the same
~—TO ST thing is by winding
or interlacing some
insulated flexible wire
with the wires of an
electric drop lamp, as

shown.

FIG. 9

at the same time as the aerial is heihg used
to receive radio messages. In the case of
the plug, the switch in the socket should
be turned on. The same applies to the
oti ..; makeshift described.  No current,
. sever, will be consumed in either case,
and none will pass through the set.

Future articles written in the same clear.
simple and understandable manner as the
above will appear in this department every
month. They will deal with various prob-
lems that confront the beginner and with
various types of sets, If you have made
any experiments, or have had any experi-
ences that you think would interest the
readers of this department, send them to
the writer.

é’nbance?ﬁur

.av“ |

Get the Best

they are cheapest in the end!

Pioneer Variometers and Variocouplers are
the most popular with set builders all over the
world. Their advanced construction have
demonstrated that “Pioneer” leads — genuine
moulded Bakelite produced in our own factory
— highest grade hardware — with positive
contacts. Latest design in winding and
coupling all make for greater efficiency and
better reception. Pioneer instruments are not
the cheapest on the market—but for results
have no equals.

To get results you must have the best. Ask
your dealer for “Pioneer,” if he cannot supply,
write us.

<PIONEER i ORPORATION

101 Pioneer Ave., GALESBURG, ILL,
Sales Agentsin All Large Cities

SUPER-
HETERODYNE
We are distributors for the pogrulgr
D, FREETR!‘AL Radio Receptor Kit for the 8-Tube
- AYS Radio Receptor Superheterodyne kCll'-
INVIKCIBLE" Rebuilt GUARANTEED cuit which is making the remarkable
STANDARDNm;fFShmHMd REMINGTON trans-oceanic records, The kit including
i . ' spectal transiormers, by-pass con-
A real bargain.  All late improvements— densers, and coils, wilth a simple $55
84 characters, standard type, back spacer, blue print chart for easy building
etc. As near ncw in appcarance and Special beautifully engraved Bakelite
operation as mwodern methods and expert panel for the Super-Het, with sockets,
mechanics can  produce. Many other loop, variable and fixed condensers,
standard makes. Time payments if qe- rheostats, potentiometer, grid
sired. Shipments from nearest of our 29 leaks, and all additional parts $55
stores. Order now or write for circular. necessary for building the circuit
Resident salesmen wanted, Complete Radio TReceptor Kit
and Accessories ,.......... $110
an Writing M n
American Writing Machine Co. FRIEDLANDER.KOPPLE
Factory 465-R Central Ave, Newark, N, 1. ° RADIO SERVICE

TUBE

149 'Church Street, New York
Telephone: Barclay 4919




Free Blueprints Show How

to Increase Your Range

Free Blueprints of Radio-Frequency |

Hook-ups

Ask your dealer for free blue-
prints of Duratran radio fre-
quency hook-ups. If he has
none, write to us for them and
give us his name. They show
how a Dubilier Duratran will
convert your one-tube set into
a sensitive radio -frequency

receiver.

Don’t throw your one-tube re-
generative set away because you
canm’t get the distant stations.

Simply add a stage of Duratran
radio-frequency amplification. And
you will save the ten or fifteen dol-
lars you would spend in building a
new radio-frequency set.

The Duratran will enable you to
bring in the distant stations because
it amplifies on all broadcasting wave
lengths twenty times. All the sta-
tions come in with equal clarity be-
cause of this unrivalled uniform
amplification.

Your dealer sells Dubilier Dura-
trans. Price $4.00.

Dubilier Condenser & Radio Corporation
40-46 West Fourth Street
NEW YORK

—RADIO —

SEND FOR OUR (OMPLETE
MONEY SAVING CATALOG

TIMES S0.AUTO SUPPLY (0.c.
MAIL ORDER DEPT.

(743 BROADWAY ok 56 th STREET
to hear programs from

NEW YORK NY.
YOU stations 400 to 1000
tl Miles Away. I cen show
DON T NEED you how to getthem
SET. Changes often
cost Less Than Ooe

dressed envelope for picture of my set.

LEON LAMBERT

TUBE on YOUR CRYSTAL
Dollar. Send self-ad-
$o. Volusla. Wichita, Kansas
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List of British Amateur

Stations
(Continied from page 1757)

5K Ales T. Wallace, Bretteenham, Hedge
Lane, Lalmers Green, N, 1J. :

IKW Rene Hodges, Holly  Mount, Woestdale
Lane, Mapperley, Nottingham.

KX W, Wurd, Agent for JKW portable.

3KY E. L, G. Allsopp, Ingle Nook, Wigginion
Road, Tammworth,

LA L. H, Sonndy, 60, Bellevue Road, Ealing.

LB H. C. Foster, Hornby Castle, Lancaster.

SLF Sceretan &  Malleit, Ltd., 149, Lawthes
Parade, Barnes, S.W. 13. _

SLG 7. V. Johnston, 48, Borough Read, Altrin-

¢hany, Cheshire,
LT 1. Jackson, 37, Manley
Range, Manchester.

Road, Whalley

LK Rudio  Electrie  Co., Craig-y-don, Ienn,
Wolverhamptlon.

SLO J. W. Clough, 142, Revidge Road, Black-
burn, .

S5LP J. H. A. Whitchouse, Brighton, Cheshive.

5LV N, Willson, “Clarimont,” Tenbury Road,

s Heath, Birmingham.

3.2 A, GOS0 Quinn, 61, Carnarvon Read,
Serarford. E. 15, .

IMA R. Munday, 17, Malden Road, New Mai-
den, Surrey.

3MC W, Woodhains, 2+ Marlborough 1ace,
Brigbton,

SMD R. W. Hardistz, 5, Lilelbert Rewd, LCuan-
terbury, )

SML Q. R. Healey, 11, Glebe Road, Wallasey,
Cheshire, .

SMO W. G. Dixon, “Dipwood.” Rouwlands Gill,
near Newcastle-on-Tyne. B

3MP Colin Bain, 31, Gramger Street, New-
cas:le-on-Tyne.

SMR N. I'. Stoate, 15, Winterstroke Gardens,
Mitl Hill, N.W. 7.

SMU C. W. Titheriugon, Dorsct Motor and
Coach Works, Dorchester, Dorsei,

AMY W, G. \Wyatt-lugran, 41, Lambert Road,
Brixton Hill, Lendon, S.W, 2.

SND J. H. Taylor, Macaulay Street, Hudders-
field.

SNIT R. W. Galpin. Bank Housc, Herne Bay.

SNH A, C. Hulme, 39, Poplar Avenue, Edghas- |
to, Birmiugham,

INN J. H. D. Ridley.

3NO B. B. C. Starion, Neweastle.

SNP Eric P. Burgess, 2, Queen’s Road, Man-
ninghawm, Bradloerd.

SNT C. H. Frisharz, 23, Tennyson Street, Lin-
coln.

SNU H. L. Thomsen, 100, Qld Fallow Read,
Caunack, Staiford.

INW 1. J. Allen, 8. Westheld Dlage, Nundec.

50C Col, C. E. Jennings. )

50D R. Bates, “Holmside,” St Catherines,
Lincoln. .

SOL J. F. Cullen, 68, Queen’s Drive, West
Derby, Liverponl.

SOW 1{. Green, Norman lnuse, Swinton, Man-
chester,

30Y Belvedere and  District  Radio  Seclety,
Iagis, Robin Road, Betveders, Kent.

SPLT C. [. Metcalle. Flacren Works, Halifax.

38 I. E. Catt, “Melrose.” Alexandra Ruad,
I'arnborgugh, Hants.

3PU T. Allisen, 33, Wilton Grove, Merton
Tark, S.W.

W T, H. de Veulle. Meriden Huouse, Trinity
Road, Mandsworth, Birmingham,

0B A, . Bainton, “The Iolhes,” Palace
Roead, S.W, 2,

50D G. H. Wray, 19h, Chureh Gate, lough-
borough, Leicestershive,

301 D. G. Bird, 8, Osbourne Terrace, South
Shields.

SOM V. R. Mills, 122, Hughendon Read, Hast-
ings.

30V F. 1. Siolery. “Fairmead.” Vista Road.
Claeton-on-Sea.

307 Newport and Distriet Radin Association.
M. Q. (Memorial Institute), Queen's
Hill, N.

iRB A R, V. Garnett, “Bonair,” Southwel!
Park Road, Camberley.

SRC W. Brierley, 59, Gayner Park, Tilton.
Bristel.

SR L. F. Hunter. 18, Tansfield Road, Syden-
baw, S.E. 26.

SRP H. I Hughes, Hughes & Watts, L.,

Birkenhead.
Read,

Woodchureh Road, Oxion,
ARQ G. W. Tonrkin, 164. Coldharbour
Wesihury Park, Bristol.

iR7Z A, G. \Wood, 93, Upper Tulse Hill, S.W. 2.
S8 B. B. C., Glasgow Station.
SEI J. K. Wilkie, *‘Avondale,” Knowsley

" Rnad. Cressington Park, Liverpool,
58I C. L. Naylor. 43 Hill Creseent, Longden
Road, Shrewshury.

5SL John S. Yeomans. [1. Hill View Terrace,
Chapel Alterton, Leeds.

3SP . Warner. “Dilnot,” Hareham Road,
Sussex.

380 A. P. MaeGrory, 16, Main Street, Camp-
heitown.

58T R. R. Morrison. Spring Grove, Kilbarchan,
Renlrewshire.

38T Captain  Tan Fraser. St. Tohn’s

a Todze,
Iuner Circle. Regent's Park, .1

B-T
3-Circuit
Transformer

Heart of the B-T Prize
R. F. Circuit.

Write for circular showing
step by step plan of con-
insures

which

struction
SUCCEsS.

B-T
OSCILLATOR
COUPLER
$4.00

(Transformers for Supert-
Heterodyne ready July lst.)

BREMER TULLY MFG. CO.
Cahal and Harrison Sts.
CHICAGO

VACUUM TUBES
REPAIRED

WD-11, WD-12, $2.50

UV-201A, UY-199
and others for

Quick service. All tubes repajred 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.

511-519 ORANGE ST. NEWARK, N. J.

ol proven merit at reasonable cost.
and see for yourself,

good

RADIO PARTS MANFG,
1249 Marlborough, Detroit, Mich,

, expect results from
Neulrodyne, Acmedyne or
Reflex receivers if question.

able materials unsed. Qar

knocked down outfits con-

1ain high grade instruments
] Send eard now
Costs little and saves much.

MAN WANTED b et

Patt or fulftime. EXPERIENCE UNNEC-
OUR MEN -GETTING UP-TO

Lowest Prices. .
COMPANY -
ng, -Chicago, Illinois.

‘WEEKLY:

SEAL CO
pal Exg:!;angg Bu

To the
Radio Dealer »

Let us explain how you can make ¢’
sale of our publications a worth while. we
paying part of your Dbusiness. Every one
that enters yvour store is a prospective huyer
of Rab1o NEws, Ranto NEws will sell with
little effort on your part.

Yoeu may sell our publieations on a single
copy hasiz wirth a fine margin of proht or
on a sub ption basis with a generous com.
mission allowance,

Write now for further details.

EXPERIMENTER PUBLISHING CO.
53 Park Place New York
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55W
5SZ
STA
STr

5TTI
5T1
3TL

STO
STR

5TU
5TH
STW

3TX
3TZ

S5UA

sUC
SUL

5UM
500
5US
50UV
sUY
5UZ

5VC
VD

SVK

VL
SV

5VT
5V
SVAW
SVX

SWA
5WD

SWM
SWR

5WZ
SXM

3X8
5XT
SXU

SAX
SNZ

3YB
SYD
SYI
5YM
&
520
5ZR
5ZT

3ZN
LYAN

SZY
GAAN

6AB

oo
ME>.

6AH
6AT

6AL
6A0
6AP
6AQ

C. Bedford, Turton Hall, Gildersome, near
Leeds,
J. W. Riddiough, “Lawnside,” Baildon,

Yorks.

V. 1. N. Williams “Mersk,”” Lees Road,
Brambhall, Cheshire.

P. A, Gooding, 16, Canibridge Road, Ham-
mersnuth, W,

S. H. Suthers, Jilmore, Petersfield, Hants,

J. Bonnett, 159a, Turner’s Hill, Chestnut.

E. D'Eresby Moss, 4, St. George's Ter-
race, Regent’s Park, N.W. 1.

H, Ravner, a3z, Glan"e Road, Cleckheaton.

J. H. J. Cooper, 8, Cowley Road, Ilford,
Essex,

J. Leitch Rodger, “Woodside,” Western
Terrace Talmouth,

b L]O)d 27, Copthall  QGardens,
Twickenhan.

RO 8. Baugh., “Longheld.”’ Wake Green
Road, Moseley, Bnrmmgh'lm

R. 8. Eaucrh Tortable.

w. G S]\Clldft 11, Bath Read, Cowes,
1.O.W.

A. Barber, 15, Hartington Terrace, Lid-
get, Grueu "Bradford.

I Gardenel Lewis Road, Sutten, Surrey.

L. Covelney 12, Wallwood Road, Ley-
tonstone, K1l

1. Al]cluu 78, Chester Road, Forest Gate,

R. L Slmmonds, 61, Brightheld Road,
Lee, <. 12,

J. Croysdale 5, Elwm Grove, Burley-in-
Wharfedale, Leeds.

L. A ]eﬁrey, 90, Harriugay oad, Green
Lanes, N. 15.

D. B. Fry, “The Lauvels,” Mayheld, Sus-
sex.

H. Stephenson, "The Bottowms,” Gilder-
some, near Leeds.

J. Gardener, Lewis Road, Sutton, Surrey.

P. J. Wakefield, 31, Station Road, Church
End, Flnchlcy, N.73.

B. Caldwell, ""Coverswall,” Lower Walton,
near VValrmoton

R. W. Leader, 93, Pinner Road, Harrow,

G. F. Kitchen, 10, Beech Road, Green
Lanes, N. 15

G. C. V\deb JO Osborne Road, Siroud
Green, N.

S, W Buue; 3, 51, Clarendon Road, West
Croydon.

W. V. Harrington, 51, First Avenue, Hoe
Street, Walthamsiow.

. H. Ives, 49, Acme Road, Watford,
.Her is.

. B. C., Cardiff Station.

1\ Ullyut 25, Ilarrington Road, Leylon-
stone, E. 11,
B. Renshaw, “Wireless House,” Old
Chapel Street Blackburn.

C. C. Morriss, Southernay, IHeron Hill,
Belvedere, Kenl

E. W. Hettich, 1, King Streel, Jerscy,

F. Eustance, 92, Briardale Road, Mosele
Hilt, vacipuol

I'. B. Thomas 7, Mornington Villas, Wan-
stead, B, 11.

Philip B. Thompson, 1, Chase Side Place,
Enfeld.

T. N. Lord, 6, Trafalgar Terrace, W. TPark
Street, Dewsbury.

H, G. Stvles (Correspondence), Watford.

A, I C. Boyes, 48, Lavender Gardens,
London.

G. Thompson, East Rigtou, East RKeswick,
near Leeds.

E. Bridgwater, DIremier Iicture House,
Widnes.

A. L. Goodlifie, 17, Malvern Road Nol-
tlll'?ham

. Robinson, Langmead, Firbright,

Surrcy

J. Gallocher, 4, Havelock Terrac

Cromwell Luog. Co., 127, Ful

S, W,

W, F. Mills, 11, Stoney ey Road, New
Brighton, Cheshire.

F. Austen, 52, Chureh Street, St. Perer’s,
Broadstairs.

E. 5. T. Edwards, 18, Ripon Street, Moss
Side, Manchester.

W. Herring, 221, Newark Road, Lincoln.

T. L. Rawson, Mauds House, Victoria
Road, Thorntou‘ Freston.

L. lieallam, Stakeshy Road, Whithy,
Yorkshire.

Durbam  and Northumberiand  Colliers’
Firc and Rescue Brigade, The Rescue
‘Statmn 839, Scatswood Road, New-
eastlc-on-Tyne.

Durham  and  Northumberland  Collicrs’
fFire and Resene DBrigade (Portable).
The Reseue Station, 854, Scotswood
Road, Newcastle-on-Tyue.

Rober; H. Rice, 70, Scaside, Birmingham,

W. H. Fortington, 237, Dudley Road, Rot-
tonr Park, Birmingham.

R. H. P. Cqllings, 4, Dean Plaee, Lis-
keard, Cornwall.

G. Tnsoll, 25, Vietoria Road, Dukinfield,
Cheshire.

James Parker Morter, 49, Westow Hill,
Upper Norwood.

A, V., Ruddlesden. 24, Wakefield Road,
Dewshury, Yorkshire.

T. A. Holson, I1ill Close, Berkswell, near
Coventr

H. Bn-d 35, Bellwood Road, London,
S. E. 15,

Paisley.
1 Road,
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MICHIGAN

station after station with a Michigan

Midget.

Seated in your own home you can enjoy that
wonderful Southern music from Atlanta or
that invigorating dance orchestra from Chi-
cago, or that enchanting Classic from St.
Loujs and all at cost within the reach of every-
bodv’s pocket book.

J UST a twist of the finger and you bring in

This surely is one of Radio’s greatest achieve-
ments—that Michigan engineers have accom-
plished. Quality at a price that everybody
can afford.

For those who desire to use a loud speaker-—
we suggest the additional purchase of the
Michigan Amplifying Unit M. R. C. 11—%$30.

Your dealer will be glad to demonstrate the
Michigan Midget. Go and see him today.

M, R. C. 10 Michigan One-Tube
Receiving set. Has no equal for
range, clearness, selectivity or
volume. The same stations al-
ways come in at the same dial
numbers ... ... ... L.,

Licensed under
Armstrong U, 5.
patent 1,113,149 gnd
pending letters of
patent 807,388,

Watch for our
Remarkable
Announcement
Which Wil
Appear in
July Radio News

33 Ottawa Street GRAND RAPIDS, MICHIGAN

Bakelite Jack

ADVANTAGES

Liivect convections to springs.

teed apainst all defects.

Ne, 30-Single circuit open $.80 CICO JACKS—moulled complete-
No. 31-Single circul closed .83 ly from DBakelite. Neat hinding
No, 32-Double Circuit ,.. .90

No 33.9A" Battery Switeh 90 posts.  More compact than ollur Price 60c
jucks.  Phosphor hronze springs.

-Way Plug ‘\

Sterling silver contact points,

CICO 22WAY PLUGS-—constructed so that loud speaker

Every CIC O PRODUCT is and headphones can be eonnected simultaneously or indi-
packed in a distinctive GREEN vidually as you wish (uote two slots in each teriminal). Tit
BOX and unqualifiedly guaran- all standlard jacks. Take all types of tips.

Consolidated Instrument Co. of America, Inc.
41 East 42nd Street, New York

e —— -]
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SEND FOR
FREE -
SAMPLE COPY

CORCRETE
LGEION EH

25

RADIO
Features
Every Issue

The Wonders of Science
Told in Pictures

SCIENCE and INVENTION is the only
magazine that tells all of the up-to-the-minute

Scientific marvels in PICTURES. It makes
hard subjects easy to understand.

SCIENCE and INVENTION costs 25¢ the
copy at Your Newsdealers or $2.50 per year by

subscription.  Use the coupon below when
subscribing.

Nl b T pp— B T Tt
: Experimenter Publishing Co., Inc. R.2T6 7

1 53 Park Place, New York 2

: Enclosed find. ... vt dollars for which please enter :

T my subscriplion to SCIENCE and INVENTION for........ years. 1

] [ ]

: NamE i e e e e :

EXPERIMENTER PUB. CO., INC. ! ;
: AdrESS e e :

53 Park Pilace. N. Y. City hmmmmm———— -
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681
eBC

6BD
6B

6BM
6BN
[1:1¢)

6BIX
6 BY7

SBYW
sUT
6CG
6(T
MY
6DC
[383]
6DM
6DF
sDU
fladig
607
6T'B
6 H
ek
6FL.
6T
6FV
6G M
6GO
6GT
6GW
6GY
6G7Z
6IIT»
65K
6HO
6HR
6HS
6HV
6EHX
SHY
61C
61G
6IL
61M
SIR
61N
L]
615
6TV
6IN

6KC

6EK
sKU

61.B

GLT
6LW

6MD
6MG

News for June, 1924

Edward James Jarvis, “Nasehy Cottage,”
High Street, Waltham Cross,

Johu Bolt, Crouch]y, Lymm, Cheshire.

W. Douglaa Clague, White House, fligh
Heworth, Gatesbead-on-Tyne.

B.B.C., Aberdeen Station.

. Solomun (Portable), 10, Cavendish
Road, Brondesbury, N.AV. 6.

B. B. C. Station, Bushy Road, Bourne-
mouth.

. E. Minvalla, “Dorothy,” 25, Weighton
Road, Anerley, 5.E. 20.
L. Canuen (Porrable), 14, Woodcroft
Avenue, Broomhill, Glawuw g
H. Rawmsden, O\«eldale IILIcy.

. A. Jamblin, 82, York Road, Bury St
LEdmunds.

V. F. M. Oliver, Whitimore Lodge, Sunny-
hill, Derks.

J. €. Mason, 8, Westmorland Roal, New
Briton.

W. (. Lingard, Bridgeholme Green,
Chapel-en- fe. Frlth Derbyshire,

A \_W Lagle, 42, Park Lane, Tottenham,

N. 17,

C. E. Tilley, 10, Guthlaxton Road, Llei-
cester.

D. Burne-Jones, *Gwalior,” Ruslic Ave-
nue, Streatham, S.W. 16

G. Youny, 37, Burmard Road, Mount Es-
tate, Gorlon Manchester.
. Copsey, 27 Sutherland Road, Tot-
tenham, N.

C. anl\t Cl)l.]ﬂ.h, 16, Vine Street, Eves-
ham,

Norman Crowther, 219, Roundhay Road,
Leeds.

E. J. Newlon, 1, Jerningham Road, New
Cross, S.E.

Douglas H. Iolm:cm, 131, Clapton Com-
momn, Ion(lon

Capt. L. K. Halcomb. South Leuc, 106,
Mﬂlhouaes Lane, Sheffield.

W. Grocott, Church Road, Oxley, near
Wolverhampton.

G. W. Livesley, 3, Spring Bank, Market
Drayton.

C. V. Jarvis, 21, Baltic Rsad, Tonbridge.

Worcester (adet Sig. Co., R. C. of Sigs..
Junior Tech, Sch., Sansome Walk, Wor-
cester.

E. R, Kirkhy, 36, B. K. Rliodes, Halifax,

A, B, Richardsun, 9, Quarry Road, Hasi-

ngs,
W. H. Taylor, 37, Bridge Sireet, War-
ringtou,
A Wilsml “Roxburgh,” 42, Heber
Road 2.
NS qayce, 5 Toward ‘Terrace, Sunder-
land
G‘V;Turton, 3, Lydford Road, Maida Hill,

Pcrcy Brian. 79, Lakey Lane, Hall Green,
Birmingham.
T. NRL Galloway, Wyntersted, Dollar

R. C \eale Farnhorough Road, Tarnbor-
ougl.

.\'ational Wireless and Eleetric, Ltd.,
Church Road, Acton, W. 3.

J. W. F. Cardell, Trethessas, Newquay,
Cornwall.

Naticunal Wircless and Electric Co., Ltd.,
Church Road, Acten, W. 3.

W. 0. Keiller, 51, Highworth Road, New
Southgate, N. 11,

H. Saville, Delamere Works, Long
Road, Strarford, near Manchester.

W._ J. Butler, 15, Algernon Road, LEdgbas.
ton, Birmingham,

. H. Nokes, Misidia, High Street, Ripley, *

urrey.
F. Dyer, 59, Antill Road, Totiemham,
N. 15

Arnold Jowelt, 310, Hopwood Lane, Hali-

ax.

Edward Brady, 6, Coltsgate Hill, Ripon,
Yorks.

J. H. Roscoe, 183, Chestcr Sireet, Dirken-
head.

L. G. Kamm, 83, Hornsey Lane, High-
gate, N.

G. Hornshy, 14, DBaring Street, South
Shields.

W. G. Fudger, “Brora,” Triviswood Road,
Godalining.

VWimbledon Radio Society. Red Cross Hall,
59, Church Road, Wimbledon.

Percy R. Selden, 76, Albert Road, Alex-
andra Park, N. 22,

Capt. H. J. B. Hampson, 477, Earlham
Rize, Norwich.
R._J. W. Lankster, Wanderings Farin,
Kingston Road,, I\mgston on-Thames.
Yvvyan A, G. Brown, Fawley Lodge,
Coley Avenue, Rcadiug,

Radie Specialty Co., 41, Limbrick, Black-
burn.

J. Cocksoi, 66, Albert Road, Blackpool.

H. G. Clacy, 114, Bradsbaw Road, Wat-
ford, Herts.

L 7 Fulicr Glenhurn, Seagry Road,
Wanstead, 11,
K. Lewex, London N.W,

R. C Davies. Suuny S1cle
Lane, Cradley Heath, Stafs

R. J. Brown, “Greba,” Gledbow Lane,
Roundhay. Leeds.

B. W. D. Lacey, 33, Woodbridge Road,
Moseley, BlrmmOham

Grainger’s

1861

The “‘Unidvne” Is a super
four-tube instrumenty employ-
ing one staxs of radio-fre-
queney amplification, detector
amd_ (wo  stages of audiv
amplification.

Alv_ Uridime panels  hear
this pledge of dependability.
They may be hwl in eilher
vertical ar horizonial mount-
ings in cabivels to swit your
Fancy.

When a Set Bears This
Mark--You Can Be Sure

of Dependable Performance

OR selectivity, range and volume, the Unidyne Radio
Set enjoys an enviable reputation.

Typical of the thousands of records that owners have made is the
log of the short test recorded below.

Harvey, Illinois, Saturday Evening, March 22, 1924.
(Using 30-foot Indoor Aerial)
11:42 P.M. K.G.O. 309 Meters—1900 Miles
Qalkland

Calif.
Whistling Solo—*Spring Song”’

11:44 P.M. W.S.AL 312 Meters—300 Miles
Cincinnati Piano Solo—‘‘Adoration Waltz"”
Played by Ruth Eddy

11:50 P.M. K.G.O. Baritone Solo—"Till I awake”
11:57 P.M.  K.G.O. St. Francis Hotel Orchestra
11:59 P.M., W.SAL Frarkers Rag Muffins

“Somebody Loves You After All”
During this time three Chicago Stations were broadcasting
among which was W.D,A.P. (360 meters), W.T.A.5. (Elgin
275 meters) was also broadcasting.

OR simplicity the Unidyne panel offers distinct advantages.
There are only two controls to tune with and a neater, more
compact unit cannot be found.

Once you determine the dial setting for a station, that station
when ‘broadcasting will “come in"* at its own setting any time,
regardless of the antenna used. Ask any of the better dealers for
facts about the Unidyne set or write.

UNITED MFG. & DIST. CO.
9705 Cottage Grove Ave., Chicago, Il

P $2.00 12th Edition $2.00
Thee Sidrdrd Aol Toxblioodk

WIRELESS COURSE IN
i
i 20 LESSONS

By 5. GERNSBACK, A, LESCARBOURA
and H. W. Secor

The Standard Radio Text Book

Size 6 x 9 inches. 2064 pages. 500 Illustrations. Bind-
ing de Luxe. Semi-flexible Leatherette Cover. Gen-
ttine Gold Stamped, Round Corners, Red Edges.

S.r:ms ALK
A LESCARBOLIRA
FHWSICOR

i . Experimenter Publishing Co.
EXFERIMENTER PUBLISHING €0 53 Park Place MNew York, N. Y.
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Everyday Practical
Electrics For
Everybody

RACTICAL ELECTRICS is probably the most novel maga-
zine of its kind ever conceived. [t is personally edited
by H. Gernsback, editor of SCIENCE & INVENTION,
MOTOR CAMPER & TOURIST and RADIO NEWS. Mr.
Gemsback, who founded the old “Modern Electries” as well
as the “Electrical Experimenter,” kuows thoroughly what his
readers want and have wanted for many years. PRACTICAL
ELECTRICS the 100% electrical magazlne eclipses the best
that was in ‘“Modern Electrics” and “Electrical Experimenter.”

Electricity covers such a tremendous field thal the man who
does not keep abreast with it does himself a wreal injuslice.
PRACTICAL ELECTRICS covers that ficld from every angle.
Tt is written in plain every.day language that all can under-
stand. Ir portrays the entire clectrical development of the
month faithtully in non-technical language. It caters to every-
one interested in eleetricity, be he a layman, an experimenter.
an electrician or an’ engineer—each will fnd in this inagazine
a department for himself and plenty more.

The APRIL ISSUE of
PRACTICAL ELECTRICS

Contains Over 50 Big Features

among which are—
HIGH TENSION ARMOR
DETECTION OF ICEBERGS
INFRA RED LIGHT TELEPHONY
DEMOUNTABLE STORAGE BATTERY
HOT WIRE AMMETER
ELECTRIC PIANO, ETC.

PRIZES

This magazine offers a2 nuwinher of prizes, as follows:

£100 Old Telephone Receiver Contest.

Qur $50.00 Prize Contest [or Junior Electricians and Electrical
Experimenters includes as its elements simplicity, as great a
degree of novelty as possible, and practicability.

Also a new prize contest giving [our prizes amounting lo $37.50
for the hest account of an odd electrical experience.

$3.00 for the best article on E]ec-Tricks, the new department.
$3.00 for the best “‘shert-civcuit,” the semi-humorous departinent,
In addition to this, the magazine pays high prices for all
electrical experimems electrical articles, etc, See current issue
for full details.

For Sale At All Newsstands. 25c. the Copy. $2.50 a Year.
Canada and Foreign—$3.00 a Year

GERMOTT PUBLISHING CO., Inc.
Successors to PRACTICAL ELECTRICS CO.
53 PARK PLACE NEW YORK CITY

Demountable Storage Battery
A Novel Article appearing in the April Issue

Radio News for June, 1924

Send For
FREE

Sample Copy




Radio News for June, 1924

G6MQ G. C. Patching, 84, Xllcro[l Road, Ken-
tish Town, N.W

GMU Ldgar J. WhllE Lanﬂdownc Villa, 83,
Rochdaie Road. Blackly, Manehester.

6N T A, D. Gay, 49, Thornlaw Read, VW, Nor-
wood SE. 27.

6N G W, . Cropper, 10, Manor Streel, Hoo-
ley Hill, near ‘Manchester.

GNH I WL Davies, Doddington, Caterham Vai.
ley, Suney

6NT C. W. Watsen, Butis Mills, Barnolds-
wick, Yorks.

6NL British Radio Mfz. Co., 9, South Castle
Street, Liverpool. :

6N W, Gill, 7, Church View, Heckmondwike.

ONYs ], FL.‘\?CCI Felling-on-Tyne.

6( W. Woodward, 5, Portland Gardens,
Han ingay, .4
601 . . Felton, 47, Sompting Road, Worth-

mt{ Sussex.

SON, B. Quentin, Lislet Lodge, St. Sampson,
Guernsey.

607 H. Thompson, 1, Rye Street, C..on-M,,
Manchester.

6PD A, J. Dixon. White House, Hertford
Road, Enfield Wash, Middlesex.

oPG C. H. Targett, 21, Iligh Street, Dartford,
Kent.

6P1 F. Ison 47, Oxford Road, Walthamstow,

6FK Umver:‘ll Radio Co., 129, New DBridge
‘Street, Newecastle- on- -Tyne.

6PT Leonard Lott, *“Gants Muir,” Berrow
Road, Burham-on-Sea.

6OC Grammar School, Loughborough.

6QV J. ({\Ian Godfrey, 160, Bethune Road, Lon-
on 6.

sRE R. Gregson, 3, Bank Road, Blackpool,
Lanes.

6RO Arthur Taylor, 146, King's Road, Cardiff.

6RY H. Leslie Bowen, 13. Daniel Street, Bath.

63B R: Heather, 102J Lyndhurst Road, Peck-
ham, $.E.

6SK A, E. Vollme\ 57, Lyttelton Road, Ley-
ton, 5. 10.
650 Chas. Ragers, 3, Alders Avenue. Chinley.
6TD K. L. Palmer, Vyrnwy House, Llan-
saintfiraid, Montgomeryshn—e
6TN E. H, Wright, 13, Doices Street, Brighton.
6UC A, C. Chatwin, 162, Hagley Rond Eghas-
ton, B]rmmgham

6VL R. W Leader, 93, Pinner Road, Harrow
(Portable),

62V L. Gordon. 133, 0Old Street, Ashton-
under-Lyne.

2ADF A, M. Robinson, The Lychzate House,
Combe Road, Crogdon.

Calls Heard

(Continued from page 1753)

9CIM, 9DAW, 9DBZ, S$DEL, 9FE. 9DHL,
9DHR, 9DIA. 9DIL, 9DKH. 9DQL, 9DQ]J,
IDPX, 9DQH, 9DRO. 9DRC, 9DSL. 9DXR,
IDTH, 9DWS, 9EAK, 9EAR, 9EDZ, 9EIS,
9ELL, 9EP, 9EQ, OLR, 9KY, 9SM, VY,
Qpark—:LD SDHZ, Vv, IL\\’—QCII\’ 3BG.

RENE BURLET, F8CS, 4 RUE TARBE,
E CE

CW.—1ACA. 1ALZ, 1AJD, 1AIF, 1AWW,
IATA,  IAJW. 1ARY, 1ALL, IAYN, LIAPC,
1BWF, 1BLN, 1BDU, 1BWD, IBGC, 1BGF,
1BAC, 1CCG, (DU, ICMX, 1CWP, lCVS,
1ICT'N, 1CAA, IC.\{P, 1CDV, 1ER, 1FD, 1FM,
1KC, 1{?]!},, 10W, 1PA, 1PT, 1RV, JUH, 1XU,

On 100 Merers—1ALJ, IABT. 1AJA, 1A]JP,
1BSD, 1BDI. 1CAK. 1DMA4, IX], 1NV, 1XAH,
IXAIL, INAM, 1XAR, |

CW.—2ATDP, 2ANA. 2aRN, 2aaY, 240L,
2AUR, 2AGB, 2BRB, 2BN, 2BQH, 2BY. 2BTW,

2]V, 2KF, 2IU, 2PZ, 2TS. Spark—2C CxX RS
2RE., C.W.—3APT, 3ABA, 3AB, 347N, 3A)D.
JAFS. 100 merem—-(&Ol’) SQV, JMB. C.W.—
4BY, 4HN. 4710, 40A, 4ZA. 100 meters—4BZ,
40E, 4XC, 4XE!

C.W—DFV SLR, 3NI, 8AMM. 8AIB, 8aASY,
SAORB, 8ALF, 8AVT, SBDT 8BD.\. SB\H 8BCI,
§CSJ,” 8CIG, SCKO, 8COM, sDAA, SGZ. SKH,
8MZ. 85Z, SUF, SNAL, 8)\‘\\I 3y \/ sZ0. 100
meters—8X AP, SNDBH

C'W.—9ARZ, 9*\IM IBAK, 9BRK. 9BP,
IDAX, 9ERY QDQU ONC. 9V, 9ZN, 9ZT,
9ZG. 100 meters—9X

CanaJxan C.W .—9/\\1 2BG. 2CG, (on 100
melgls BE, 2BN, 3BG, ]BQ, 9BL), 2MV, 3AP,
3C T

3 SL crd on request.

6L. _, r. O. BOX 51, BURLINGAME, CALIF,

CW—SAJ] JHR, (7NO) 7NT. (7VM) 7WP,
7ZD, SABU. 3ADB, SAAW. SANC, 5T], 8BUC.
SALM, 8CRU, 8CTP, 9AMI, 9AVN. 9CLV,
9CPZ, 9DRW, 9ER, 9VM, 3LG, 4CS, (5ADB).
SA,IJ. SEH. 'STT, SRG, STI, 8ABM, SAOQK,
SATC, 8ASV, SCKM, 9ACI, 9ATK., 9BMX.
9BRI, 9CCM, 9CEE, 9CHC, 9CM]\ 9CZM,
9DBF. 9DRK. 9DXN, 9DR. 9\TU OXB

Complute_ log hr. crd on reguest.

BEZ, WICHITA, KANS
(IAAC). ]ACB IAGH TATG. L\PC (JATR),
1AWW, 1BES, 1B IBHN, |BVB, 1BW],
1CAO, (lCC\) ICI ICLB ICMP. (ICM\)

1863

What a,whale of a dlffﬁfe_nce

Just a Few ccnts make

' —all the difference
between just an ordinm'-y cigarette
and—FATIMA, the most skillful
blend 11 cigarette history.

ORIl e s s e e

SIMPLIFY YOUR SET!

Increase Yowr Range—Improve Your
Control—Hoolkk Up a

Insist on Lemeo Prod-
ucts from your supply
dealer; if he bhasn't
them we'll  forward
prepaid on receipt ol
purchase price.

No. 100.  Broadcast
Tune1 list  (less

With  Bakelite dials
(as illustrated).$8.70
No. 340. Crystal Set
(as 1lustrated) . 37.50
Cireutars  <with  die-
grais for simple ve-
generelive, Fiewelling,
radio frequency and
othey civewils sent on
regrest,

DEALERS and JOBRERS LEE ELECTRIC & MFG. CO.

Write for Attractive Proposition 220 Eighth St. San Francisco, Cal.
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TIPS!

FOR THE

= Radio Amateur
Tips

AADID ARATEGR Constructor
CONSTROCTOR

[ EVAIL CHURCH

The Latest Book of the Experimenters’ Library: It
gives everyone the inside tricks on constructing his
own Radio Set. lt combines the experience of an
Expert Set Builder. It is of value to everybody.
One chapter is devoted exclusively to the fine points
of drilling the Radic Panel and Cabinet. Another
to the Mounting of the Instruments and so on till
every detail of Radio Set Construction is covered.
This Book is now in Circulation. Ask your dealer

for a copy. PRICE 25c

™t NEUTRODYNE

ALL ABOUT IT

Twenty-one Chapters on the Neutrodyne are cov-
ered in this neat, handy book. Anyone interested
in the Neutrodyne Set and how it works should have
a copy. ltis complete to the smallest detail—such
as ‘Locating Trouble,” “Adding Regeneration,”
“Drilling the Panel” etc. The book covers only
the up-to-the-minute data. It is an advance in
Radio Literature. Get a copy now.

PRICE 25c

Other Books in the
EXPERIMENTERS LIBRARY

PRICE 25 CENTS EACH

THE E. I. COMPANY (The Consrad Company, Selling Agents)

233 FULTON STREET NEW YORK CITY
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1ER, 1EZ,
1XN, 1YB
7BRB
2CPD,
Z\AY

1CP1,
1XB,
2BEE,
7C\TI\
(ZWER),

(1FS), (D),
. 2AL, 2ANMI,
2BSC, 2CEE,
3CUB. (2CYW),
JABW, 3ACY,
JBUY wB\/H,

1ML, (1VC),
(’\T ), ZAZY)
(2CGIy, 2CIN,
>Gh (ZRU),
(3ATBS,
(3CHH), 3CHP,
VW, BWX
(AFT). 4]E.
L 6AAQ. 6AAQ, (6ABKI,
6AGE, (630), 6APE,
6BBY, 6DII. 6BMI,
(6BQR), ' 6BVG. 6CBB, 6CBE,
6CDG 60GS, 6CTX, 6CKP, 6CKR. 6CMS, 6CNC.
6GL. | (6RW), (6NB), 60L, 6¢QJ, (6XaD),

6ZB 3. 6ZB].

Cnnadian—2BE, 2CE, 2RI, 3AEC, JHIT, 3MO,
(3 3PZ, (3T, 3YH), (4AD), 4CO).
(= 4FN,

vosowe Trearing my 20 watt C. W, PSE QSL.

SANF, ENID, OKLA. (DET. ONLY)
1AIN, JART, 1AWE, 1BCR, 1ER, 15W, 2BRB.
9BSC. 2CPQ, 2CQZ, 2TT, 3ALX, 3BGJ, 3BII.
2BUV, 3CCX, 3HH. 3RG, 3TF,

5 (4PI\)
3ACL, SAHR,
(5A17T}, SAIT, .
T, SAMYV, (SAZ). (5BE),
(3DM). SEK, (5GB), (5GI)s SGM. SIB. " (5]C!
(3KA), SMB, (5MND, SNW, 5N Y, 50R, 5PH,
(50D), (5Q7). SOL, (50W), 50Y, 5RG, SRO,
(5TS), SUA, (3VA), SV, VT, 5XAU,
3ND, SZAT, _6ABK, 6AHP, 6AH, 6ARB,
6BBC, 6BEW, 6BDI, 6BI, 6BOU, 6BIF, GBQ
6BUI, 6CBF, 6CE]J, 6CEK, 6CCW, 6CTB, 6CKA.

6GT. 6NB, 6XBJ, 7ADVI 7FD, 7FQ, 8ADA,
SALS, SALM, 8ATP. 8AZG. SAZM, S$BCE, 8BCF.
8BCP, SBOL, 8BOI. 8BWC, &BZT, (8CCI),
8CGU, 8CN, SCPK. $CPY, 8CRY, SCVM. BCXM'
aCZY, §DCY, (8DDC), (8DGP) 8EB, SKH, 8NB
8PL. 8R 9AAL, 9AAQ. 9AAU, 9ABT.
9AAC, 9ACK, DR, 9AEM, (9AFR), (9AGL)
(BAGO) (9AH]) 9AHS, 9AHZ, 9AIM (9AIT),
9ATD. K, I\% IALG, SAMF, (SAMI)
(9APD), 9APE, APS, (9AQK) (9ARI)
(9ASW), 9ATO, $ATR., (9AV(G), (9AVM)
9AVN, 9AXX, 9AYE, (9AZA) 9AZF, 9AZG,
9BAR, 9BAF. 9BAL. 9BCF. 9BCX. (9BDF),
9BDH, (9BDZ), 9BEU, (9BEZ), (9BGX), 9BHI,
9BHK, 9BIE, 9BIE, 9BIH, (9BIQ), 9BIS,
(9BTL), (9BLB), 19BLG), SBLW. 9BLY, 9BMR,
9BMX, (IBNU), 9BOZ, 9BPN, (9BPS). (9BQOI}
IBOO Q. (9BRK), (9BSI), IBTL, 9BUN,
{(9BVV}, 9BX 9B 9CAM, {(9CCM)
(9CCN), 9CCO, 9CCS 9CCW, (9CEA), SCEE,
9CFL, 9CFK, 9CF GCHC, 9CIX,

9CGS,
(9CTCY, 9CKA. (QCKT) 9ICMK. (?COL), 9COM,
N 9(“Q\ 9CTG, 9CTR, eCUC, 9CUD,
9CVV, 9CXO, 9CXP, 9CYW,
9DAG, 9DAP, 9DBF, 9DBH,
9DDS, QDEQ IDM], y
9DWA. IDWE, 9DXV,

._ 9EFQ, .
9ETD, 9RIC, 9ETY, (BEEY), 9ELB. 9ELD, 9EOQ.
9ER. (9HW}, 9JU, 9LE, 9LF. 9MC.
oMM, 9N, 6OK, 9RV, 9RY, 988,
9TV, OUX, 9VM, (9WI). {9XBE),
. 8 A—CCA, CIK, (CYD).
Canadians—3BQ.
Will appreciate QSL’S on wy 10-watt R A C.

9YEB,

T W. Al eards answered.
9CKA, ELK POINT, S. DAK.

1CAB, 1XAQ, 1CAZ. 10N, II\P 1CMD, 1ALL,
1ITH., 1BSZ 1FM, 1AJT,  1AFE. IKC, 1YB
1BKQ, 1AAC, IAAP ~\OO 1AYT, 2KU, QBQ”
2BM. 2GD, 2BRF. °BB\Y 2BNZ, 2ADO, 2ZV.
ALY, 2BGI, 2BQU, 2AL, 2GK, 3aDB, 3WTP,
3BUV, 3BGC. 3CDU. (30E). 3C AN, 3ADE 3BLD
3CCN, 3HS, 3AEK, 3CKG. AJX. 3JE, 3YO0.
JGZ, 4ANA, OMI, (4BZ), 4PK. 4CO. 4FZ, 4AF,
-‘JSQ, 4SF, 4BK, YWY, 4FG-SPK, (4FT)’, 4AT,
481, 4DV, 4TS, 4LT, (5ANC), 5PV, 50V, 3]G,
552, 55G., ALV, 5ATU, 50V, SIIY SZM, 5NZ
3OQI, SQW. (5BX), 5WS SEH SMB. (5CV)
54TIU, SRG, 5NA, 5TO. 5aGS, SAGH, SAK,

5
SKA, SNK, 5TA, 5ATQ. SNW SNT, SALR, 5ATB,
(5HLE). SQL sw[ SOD, SDM, 5TS, 5XAU.
. 6CBG. 6ATUU, 6ATD,

8NX, 6GT, 6BBW, (6CKR), 6CBC. 6CDJ 6ACA.
6NB, 6ARW. 6PC, 7aHC. 7£8QG, (7CO), 7
7B). VM, 7FA_ 7ATM. 70B. (JNR),
TWP, 7]0, 7]Y, 7FD, 7FS. &CLF. 8AWT, 8NCE,
SBKD, sCCT SACY, 8BEK, 8ADK, 8K(C, 8CTP,
8ABS, 8BEG, 8DO, 8BOG, 8CHY, 8VY, SBST,
SVN, '8CZZ, 8CUS, 8DII, 80AK. 8CVM, QAIG
8DTG, $BEN. $DGO. SAK, S$BWB, 8TX. 8BE
(8CWP). (8CPK). SADD. 8ADA, 8DXE, SRT
SB¥ g \VP §BBP. SDDP, SRM, 8ARO. 8NX,
e DGR, 8DDT, 8AWI, 8AA, (3CZY).
'. g§BYD, SDDC, SAPT, SEDV. SOE.
£, (%EB) 8BPC, 8DAK, SALW. 8DIZ, 8RT,
SAAT RAZM, SCLF 8CMY, (SBVY). (8ALM),
SACY. 8ACN, 8UP. 8§DCZ. SXE, 8AZ0, RATP.

gg%JI}JQPK $RV, SBCE, SDAE, (8YX), 8BYN,
Canadian—3ZT, 3NI 5GO (4HH), (4C0),
3XI, 9B], 9BP, 3AD,

Wil QQL cxds QRK mv 50 watt C.W,?
glad to QSR

Always

Correction. SCKY—L. B. Eiche, Jack-
son and Van Dorn Streets, Lincoln,
Neb. (Quoted in April issue as 9CKG.)

1865
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“The new Freshman ‘double
adjustable’ crystal detector ‘stayed
put’ even when the set was de-
liberately shaken, stoed up to 130
volts on the plate circuit without
poise or distortion.

“This detector meets every re-
quirement of the reflex circuit.

“It is enclosed and provided
with two adjustments, one vary-
ing the position of the crystal,
and the other regulating the
brush contact adjustment,

“The crystal is a pnre natural
ore and is imbedded in an insul-
ated housing, thus eliminating
short circuits and consequent loud
noises resulting from the cat
whisker touching the metal hous-
ing.

“The Freshman detector can be
panel mounted with only a small
knob showing. All around it is
the best crystal detector unit
found for reflex work.”
—Statement of Editor of N. Y.
Eve. World’s Radiec Magazine
(March 29th, 1924).

E

Freshman Special
At your dealers, other- Non-Metallie

wise send purchase
price and you will he
supplied postpair.

106 Seventh Avenue,

lsotved the
ﬁef&mﬁ/w%n/”

~SAID EDITOR OF

NY.EVE.WORLD'S RADIO MAGAZINE
—World’s Most

dent that when the radio authority of
one of the greatest newspapers in
America says the Freshman is the best
detector—it must be true!l

Note the exclusive Freshman features :

Double Adjustable
Crystal

For Panel or Base Use,
cornplete with crystal

Merely turn the knob as you
would a dial—No more search-
ing for the sensitive spot!

Housing $ .50

(. F GS’lmdn ), inc
f?aaéa Gondenser ¥oducts

Efficient Crystal

Every experimenter can feel confi-

Loop-end contact!
Non-metallic housing!
Double-adjustable!
Mounts neatly on Panel!
Stays set when adjusted!
Withstands high voltages!

RESHMAN
$9q .50

Detector

Crystal with

Write for free dia-
grams ol Neutrodyne,
Polydyne, Tri-Flex,
Super-Heterodyue and
other popular circuits.

New York City

LEARN THE CODE AT HOME

“Just Listen—The Omnigraphwill do the leaching”

—in fact, the Dept. of Commerce uses the CMNIQRAPH

The Omnigraph Mfg. Co.,

If you own a Radio Phone set and don’t know the code—you are miszsing most of the fun

1 to test all applicants applying for 2 Radio license.
OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalog deseribing three models,

with the

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you beth the Wireless and Morse
Codes—right in your own home—
quickly, easily and inexpensively, Connected
with Buzzer, Buzzer and Phone or to Sounder,
it will send you unlimited messages, at any
speed, from 5 to 50 words a minute,

THE OMNIGRAPH iz not an expgriment. For
more than 15 years. it has been sold all over the
world with a_money back guarantee. The OMKI-
GRAPH is used by several Depts. of the U.S. G’cr\;t

e

DO IT TODAY.

20 Hudson St., New York City

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N.Y.

inserted or removed at will. Price 65¢.
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these columns.

issues. dd
an accredited advertising agency.

\G/NC/NG)

Follow these advertisements every month.

Classified advertising rate eightern cents a word for each insertion.
Nume and address must he included at the above rite.
No advertisement for less than

Objectionahle or misleading advertisements not accepted. Advertisements for the August issue must not reachb us later thap June lst.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
EXPERIMENTER PUELISHING CO.,

VANANAVAVIAN

(NGNS NG NG NG

10 words accepled.

INC,,

JASIAE NGNS NG NG NGNGB/ N

OPPORTUNITY AD- LETS

Reliable advertisers from all over the country offer their

Ten per cent. discount for § issues,
Cash should accompany all classined advertisemencts unless placed by

53 Park Place, New York, N. ¥.

AYANAVANAHAAN VAN AA/ANEANAAVTANAAY @AY

g |

most attractive specials in

20 per cent discount for 12

AN

Agents Wanted

Chemistry

News Correspondents

city and town Lo seil eland-

Agants Wanted ln every
1t in-

ard cadlo apparatus. Allractive discounls glven.

teregted write us at once siating age and tadio experi-
snee. Wilmington Elecirical Speecialty Co., lInc., 403
Dolaware Avo,, Wllmingwn, Delaware,

Beneral Agents—Servics Men! Genuine Gold Letlers
for stnre windows easily applied. 20 per cent cash com-
mlsgion on &ll orders from local agents apboinied by

yon anywhere. B0 per ¢ent discount oh your own orders.

Learn Ghemistry at Home—D:r. T. O°Conor Sleanc,
noted educator and scientifie authority, will teach you, Qur
home gtudy correspondence course Ais you to talie a posi-
tion as chemist. See our ad on page 1819 of this iaspe,
ghe'gulal Institute of Now York, 6§ Weat Braadway, New

or 1y

Earn $25 Weekly Bpare Time wriiing fo
F_newspapers,

magazines, Experience unnecesgary; delalls
Svndicate, 973 M. Louls, Mo, free.  Proes

Patent Atiorneys

Exchange

walt set fur Key

For Sale—10 broadeasting. Py

Patenis.  Beud drawing or mode fov exa;

wination an
Teport as Lo umenlahlllu Advive and booklet frea. Blgt:':l
o3l references. results, Prompiness  assured.

or 1
Froo samples. Motallle Letter Co., 422 N. Clark St |\ vinnays weite A, 5. Setiliting, 108 Fm St., Kalamazoe, Watson E. Colgmu_n Palem Lawyer, 694 G Strool, Sace:
Chlecaga. Mich. Will send photo on vequ%l Bration WLACQ. ingtm, D.
Big Monoy and fast siales, Every owner buys gold For Sale—>Murad No A 13 with bulbs and 12 PalEnts——lnwulurs should write for Free G
tnitlals for his auto. You charge 51.50; make 31.30. | Bauwry. 1. 0. Box, 122 l‘uuhall S. Dak.  Make eash and Record of Invention Blank before dlSCIDsliJl:;a II:?:TI:.
Ten orders daily easy. Write for Daﬂlculngs and free | piver. tiond.  Send model ar sketeh of your inveniion for our
sa?'jepla;i J_Amerlca.n Monogram Co., Dept. 133, East Or- s For Sﬁ]&—(}rehe Cl(i\-ﬁ. $65; ¥ORE,F1$45: both, cash Iéﬁifnlzgém%ec?{a;:galpifgl%l:de’]ﬁuri Radie, E‘.‘;(Euu'lul
anze, N. J. 100. Jaldwin (ype G phenes, §10. flrst elass condi- 4 e AT! “‘DGHB cLow
Wo want Salesmen and Agents, sither whole or side .“..'."}...., lm\ml(-ed Kenneth Baker, Clarkston, Wash, Erans & Ce., 922 Ninth, Washingten, D. C.
line, to Bell our lov; miised xl‘wdm bTO]-lOksEml uée L;and;. it Lacey Patent-Sensc.  See page 1784,
Bxcellent proposition for live wires e E. 1. Company, Paten =
Publighers. 233 Fulton Bt.. New York Cily. For Investors o uf»—d S;Tﬂ egcsx;drormr “Evldence of Conception” to bo
K 00.00 % selling oU Inventors’ Educater: 900 mechanical Moventents. 50 (rec. Lancastor and A“w"’;’“ z{eg schedule, Informatfon
You can maks $753.00 to §100.0 i 8 ome. | Derpetual “Motlens.  Tow 1o procure and sell patents. ingtem, D, € e, 269 GQurar Bldz, Wash-
blg line of 150 artleles, used "‘?I““ém ¥y Snlse\oeo}Sn]m o | Mechunleal Movements greatly assist Invenlors, suggest .
g‘;\;rs{eteollljstmwinwltl:u;:nd l%,gduar:l;rl’ul:% Sgrgloed do Dept. p’l‘ n)ew )degs Expiains how 1o select an atlorney and ﬂ\O}lgd P
. Patent Sharks.  Price_$1.50. Dostage Pree.  Albert
hicago. Diatertel, G690 Ouray Building, “"}lf‘l‘l‘ln"lml . C, Trventions G T 0;911!5
Use our handsome Catalop; ger orders from overy homs emmersialize Palented or unpatenled,
for Dr. Blair'a famnous home praducts. Liberal pay. Dr. For Sale Wrile Adam Fisher Mg Co. 278 Ni Louls, Mo.
Blalr Laboratorles, Dept. 341, Lwnchourg, Va, : b
= i Lattice steel fag pole, 90 fcet high. Would make an
““e"tl'z.'"{_"'é“"“‘ Btlged Mm? g%’;ﬁebm?\wl?ﬂ:' admirable aerlal mast. May be seen on the grounds wf ersonal
lé(uaa.rt fll ugl.ugg;»mn encmusample prepaid | $1.75. Hillside Sclionl, Orange Road, Montelair. Interested Lcmely Hearts—Eschange letters; make ln
W??ll:u Egdaer. for fulln p‘;];(l)jculars Maisley-Payne MEg. p&l‘LlEh may  inspect, :\n-l' make offar {0 the Seeretary, frieuds in our joliy club. Eva Moura Box SLSlS“L.!IngknW
Co., eio-N éudbury St., “Boston, Mass. Reard nf Bdication, 29 Valley Read, Montelair. viilo, Flovida. ~Enelose atamy, ackeon -

A Business of Your Own. DMake Sparklinz Glass Name
and Numbsr Pletes, Medallions, Checkerboards, Signs.
Big tustrated book fres. 1. Palmer, 515, Wooster, 0.

soll your saare time—$2.50 por hour—Your Pay Daily—
Pleasant, prefitable, easy work near home, writing orders
for Mac-O-Chee New Siyle- Guaranteed Hosiery, No eapllal
renuired—No experience neressary—We teach you how 1
succeed—=Special premiums to purchaser makes 5ales easy=—
Harvey Smith made $18.20 first day, s. T. Brown,
$12.50. You should do as well—S$end for new sales plan
anc Proof of Profits—Free, Mac-0-Chee Hoslery Company,
Room 4746, Cincinmati. Ohic.

Big Money and Fast Sales. Brvery owner buw pold initials
for his auto. You ebayge $1.50, make $1.94. 10 orders
daily easy. Samples aod lnformaLlon free. Wmld Mou-
gram Ce.. Dept 27 Newarlc N

American Made Toys

Manufacturers on Large Seals, also homeworkers, wanied
to manufaciure Metal Toys and Noveltles. M{Niong
needed of Barking Dogs, Wag Tall Pups, Wild Animals,
Automobiles, Indians, Cowboys, Baseball Players, Can-
nons, Toy Soldlaers, Crowing Roosters, Statues of Libevty,
Miniastura_ castings of Capitol. Bathing Girl Souvenirs and
others. Unlimited possibilities. Guarantecd Casting forms
fumishad manufacturers at cosl priee from $5.00 up, with
ocmplete ouifit. No experience or tonls necessary. Thous-
andg mude eomplete per hour. We buy goods all year and
pay high prices for finished goods. Cash on delivery.
Contract orders placed witn manufacturers, Cataleg and
information f{ree. Correspondence Invited only If you
mean business. Matal Cast Produets Co., 1695 RBoston

d, New York.

Health

We will give free ininrma-

Free—X(np using lhaceo.

tion how to copnuer habit easily and permanently.  Re-
sulis guaranteed.  Antl-Tobacco League, Box M, Gmaha,
Nch.

Help Wanted

We want Salesmoen and Agents, eilther whole or side
line, to sell our low priced radlo books to the trade,
Fxeollent proposition for live wires, Ths K. 1. Company,
Publighers, 233 Fulten St, New York City.

Correspondence  Club Many wealthy members every-

\Hle?-xrfur Igus]cu:a!m" particularg fres. smliji, Box 1167Y,
Exehange Cheery Letters with new  frlends Wri
Beliy Lee, Ine., 4254 Broadw Clty.  Brame
Bols ey roadway, New York City. Btamp

Lonesome—Join our club—malk

] € acquaintances evely-
n}ilmra Blg illustrated beook with descriptions  and
photos, sent in plain wrapper for ten cenfs. Bonafde

Uo.. Depl, 38 Kensas City,

Photo Finishing

Earp $25 Waekly. spare (ime., writing for newspapers,

magazines. L:.y-eneneo unnecessary; details free.  Press
Syndicaio, 973, §t. Louis. Mo
All Men, Wn'nen. Boys. Girls, 17 o G5 willing Lo ae-

ocpt Government Posltions 3117-$250 traveling or station-
ary; Write Mr. Gzment, 251, 8t. Louis, Mo., immediatelr.

Deteetives Needed Everywhere. Travel. Dxpericnee un-
necessary.  \Write George “nvnel, former Government De-
tective, 1968 Broadway,

Clerks for Governmont nustal and other gond positioms,
$1 400-52,900  yearly. I"(p[’rlence unnecessary. Full

tieufars free hy writing W, Rebhins, Cn‘il Service
l‘\uen, 305 Durchel Bldy. \\'mhm'"nn D. C.

Improved Made Toys

Wanted—Manufacturers and Houseworkers 1o manulae-
ture Metal Toys and Novelties. Wonderl'ul oppurtunliy.
billions needed. In Whistling Birds, Wild Animals, Wag
Tall Pups, Crowing Roosters, Aulomobiles, Basebal) Play-

oce, Siatue of Liberty, Indians, Toy Soldiers, Barking

Dogs and 50 others, No esperience or 100lS necessary.

Art Guaranteed casiing forms with complete ouldt, at eost,

From SH? 40 up. l\Va hu:ﬂgoodgdall year. CCA:]\ on de&lv-

3 - U . ary. igher prlee for nish Zo ontract orders

mAu:fmg'h]”lOS' Wgoﬂﬁill:;w . EL\’,\ \}')V‘allﬁ!;rl]“as‘f ";‘vgﬁ Y\O‘;;'I placed. _ Send for catalog and informetion free. The Im-

- * - ) 27 . proved Metal Casting Co., 742 F. 1§5th St., New Yok,
Automobiles Instruction

Build a Real Austemebile—Weight 130 pounds. Iandy Loarn Chemistry at Hame—Dr. T. O'Canor  Sloans.

men o boys build at small cosl.  Completo book. Insy- noted educalor and seienlifc aulhority, wlll teaech ¥nu

alsg eold complels. Famous 215 Qur bome siudy correspondence courss [ts vou 10 take

Te-Follow-Plans, 250, ;
H. P. Shaw molor supplies power.
seriptive cireular. Shaw Manufacturing Cempany,
R. N. 2, Galesburg, Kansas.

Stamp brings de-
Dept.

Business Opportunities

Wanted radio line.  Send distributor propusition. 1N,
Christensen & Sons, Beau[’mt. 5. C.

Comman Sense_and $100 or more will esta
husiness.  Dept. X, Paul I\ue 149 Broadway,

$1.50 for 5 minutes work applying gelid Tnitials to
automoblles by simple transfer methnd.  Esperience un-
reeegsary,  Sample free.  Raleo, 323-A Harrison Ave.,
Doston, Mass.

Make $100 Weekly in Spare Time. Sel}
publiec wants—Ieng dlstance radfe receiving sels.
weekly pays $100 profit No big investmoent, no can-
vassing. Sharpe of Celorado mado $955 in nne month.
Representatlves wanted al nnee, This plan 1s sweeping
the country—write teday before your oounty i gone.
GQuzarka. 813 Washington Bled., Chicago.

Start Mail Order Business—Practieal informatlon eon-
earning Its wonderful opportunitles obtainable ihreugh Tha
Mail Onder News, America’s Ieadinv meil trade publica-
tlon. Yearly subscriplion $3.00. ample 25c. _Booklet
free. Matl Order News, 1638 Britml Blig., N. ¥.

1 cash
Y.

what the
Two sales

a positlon as chemist. See our nd _on page 1819 of thig
issue. Chemical Ipstitute of New Yurk, 66 Wesi Broad-
way. New Yorl City.

Used Correspondence Courses bought and sold,
raialogue 1,000 rses_ree. Siudents’ Exehange,
IT West 42 St.. New York

Jargain
Dept. 5,

Miscellaneous

Remanufacture Fords—3est profitable huslness on earth
—$14,355.00 mado un 300 complete jobs, n.00 com-

Films_Developed se—Drinis ¢ g
deeach. Thy 3 2
“nish. Davis Prolo Shop, Dept. R, ':Inmnna?l ng\l\.lol)mo

Printing

Quality Printing—1,000 letierle
n als, envelepes,  card:
o slatements, 500 Your name on 200 note ]sheeu 8'1;:[
LOM envelvpes, §1.00 Sumples T'ree.  Howlell's, Paris, 111
it

Radio

Don't Overfesk This, The
Lectar.  Grealest dulector ever
base.  TFutiy adjustalle. See former advertisements in
nns publication, or our calalog. Iierecior wilh Galena
K la.l cuni‘nlel.e 50e, the %ama deteetor with Radiocite
3 . *¢ Drepaid. - send for vuurs  today.  Radlo
blle(‘[alt_\ Company, U6-08 Tavk Plice, New York Cluy.

Altention!—30 Vicoum tube Dok

ite B u -ups. The greatest
collection of vaeuum tube cireuits erar brought  under
W covers at such insienificant cosi.  These dbagrams
will be found In ihe grear '"Raseo’” catalog, which con-
1ains raw materials and parts in a greater profusien
(IJJ;::;:U a,:ll:'e ciller ealalog.  I3c in siamps, or coin, will

g cataleg 10 vew.  Radiy Xpeciall; -
Park Place, New York Citr. pecialty Co.. 86-03
_ Build Your Owr. Tue best
Yows for a dgllar.  Any
E. . Waits, Corinth, X

Panel-White “Pyralin Ivory’” makes th:

e Dost
hcnut’nllul set of all  CGuaranteed samfamn‘:x Any size
3-18" thick, 3¢ per nuare inch samnle sent. E. P
Haitom, 614 Main SL. Fort Warth.  Teas -

Munzig Circuit—Two tubes do fr

s 6 opel
miles an legp, Wrlte far eireuit and luculms
Dee-Avteralt Tnstrument o, Redlands. Calif.

W. R. C. Radie Grystal Receiver,

Boys! "Rasce’” Baby De-

breucht out with molded

hsek-up I ever

) tried.
cemplaint your money

bael.

300
Reay-

Sest value for the

mnoy Money refundeil if not satisified 7
) ¢ s 5 ald $2,73,
Wazner Radio Cin., 2 South Fourtl, 81, Louis, Mo.
Radie ﬂpplause cards, latest ouf; siv i i
N §ix original designs
Tac. per 100, Samples 10c.  Weatherhy 7 any,
Meildina, Onio. LT EEr.
Parts gafore, 2010 A, balicries, Quiti] ™
. fore, Azap. o5, quitting = m
O Brien, Pirveeton, Ind. il "

pletely equips shup with Lnels recammended b\ Frvd Mutor .Raﬁ”." Troublee—Deteriaration  eventually eauses , caF,
Company. Cirelar. K. R. Wilaon, Buftale. 'Cg(::,?;fpyl‘\ﬁ “u,r:}”?“':m“ L"e“‘”“m; '”] - Dadio  Troublo
— . — SN s anligue  and  simple  1est EARICE -

8e an_aviator: Tihiriy-duy evurse. ‘Ten _hours air tlme fectively vemedl (o stori Hen
$3158.  CGoed statdard acruplane $800.  DBliller Aviation srr{slll\tl) N nﬁ]ﬂ\ yﬁnfstn]];:\?g {Jl\lfﬁ(;g[li”“ n}':;{ul;!&g OI}IQIETH
Schonl, B’;nmn, I Infarmatinn Rervice. Box 278-B, Gulvestan, Texas, e

Make Meney! Sell Pop Com. Male into balls, cakes Magnavex R3 or MI1—L

or eryslalized.  Delicious econfectione Easy to make. mmlu?-en List  $25. Iniltgfltucr"r;:im”;l? arlx(’e)rzis?d b
Tnrmila $1.00.  Arthur A, Lutz, York, "Penina. sealedd carlen is your guaraniee. Radio _Cemml eIZ'epﬂlrtnl;y
Gasoline Lamps, lanterns and heaters. Catalog free, Abllene. Kansas. '
thlle Wondler 3Mfr, Co., Torre Haute, Ind. Make Your Own Crystals—Easy, ehean, sensttiva,
" Guaranteed nstructions $1. Lok  Box 935, Wichita,

Motorcyeles—Bicycles I‘B;‘f”‘ :

anel Toal for cutting peep or metes
Don’t Buy a Bioyele Motor Attashment until you gzt panels.  Cuts smooth hole onepio five ln:her;o}fr? éf'nm’eﬁ‘r"

our catalog and prlces. Shaw Mfg Co,, Dept. §, Gales-
buz. Kansas

with 1ittle effort.

On 2,
Whitewater, Wls, ly $2.5¢ postpaid.  Homer Malcomb,
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BATTERY CONDUIT

A GREAT CONVENIENCE
Cat. No. 106....5%1.20

Contains 5§ separate cables. Each cable is
made of fAexible copper wire, 16 gauge,
rubber and braided ceotton covering, and
the five are covered with braided cotton
insulation. Each wire is coded, 2 for "A”
bat., 3 for ““B” bat.

R. MITCHELL CO.
255 Atlantic Ave.

Boston, Mass,

It’s
UMDie

Radio PlateBattery

a

Longer Service
Less Frequent
Buying

DIAMOND "B’
' BATTERIES

Reduce the Upkeep
of Your Set
At All Good Dealers
Diam_ond Electric
Specialties Corp.
103 So. Orange Ave.
NEWARK NI

Dealers and Jobbers: Write
for Proposition.

Radio—(Continued)

You Don’t Need a Tube Set—=Rurprisc your friends, Build
sel.

the smprisingly  efficlemt  Jdiziance-velurne  erystal
Parts any 3 and 0. Cost Jess than a dollar.  Plans
instructions 28c. coin.  New Idea Radie, 373 32nd Stre
Pnrm[d)n N.Y.

your Neutrodyne wom’t “Neut” o.k., send 10c for
gl.eudls of Kladag Coast 1o_Ceast eireuit, LISl of materials,
ete, to ehange ovey ur Neul inte a sel that will bring
tem &l in from Mexico Cliy te Tunuca, Cuba, on a lowt

speaker.  Or send 40 for all extra paris, blue print,
ete., you need to do this,  Stamps aceepted.  Radio list
fer stamp.  Super Helerodyne specifications, 10¢.  Kiadag
Radie Laboratevies, Kenl, Ohio.

Atwater  Kent Rsemvers get results. Latcst models
F70.00 No. 0 ¥5§ $100.00 No. 10 $83.00.  QOidder
tenlay,  TPhillipson Padln Co., Batllo Qreck, Michigan, 52
Aleachem Avenue.

Wholesale Prices on Standard Receivers,

20%, discount,
Thomas Radlo Co., Muncie, Indlana,

Call Cards—Two colors; $3.25 per 500. Government
pestals $9.00.  Lyons Publishing Co., Lyons, Kansas

Eliminate Bogy Capacity \nlh our anti-caracily insu-
lated shaft esxtension hushings, 2% Inehes long, for 3/16
inch and % inch shafts. Liscellont results when used
vavieweters, varipceuplers and eondensers. 23 eenls each,
westage paild. Jester-Cooper Company, D Lox 924,
THouston, Texas.

A-1 Crystals are ldeal for dislance. Received K G O—
1,835 miles and sixty other stations. You can buy A-l
Crystals guaranteed tesied on distan station Broaceasting.
Tifty cenls each postpald, California Radin Minerals,
Harry  Grant  Jr., #61 Oak Grave Ave,, Burlingane,
Caltfornia.

Will Sacrifice My Grebe
hox, for fArst %124,00. 1V,
Antonle, Texas,

Must Sell My $123.00 Federal No. 5
a few niles, for Best §063.00
velt Ave,, San Antonio,

CR-12 in_original packing
Egerton, 438 Main Ave., San

used
oose-

8 Set, oniv
Atehisan, 3712 R

Bxas.

Radia Batteries

Super Radie A and B Circuit Batteries,
in long_distanca receptlon. Sold for
plan.  Wrile for prices and details.
poration, 501-B Indusirial Bank Bldg.,

which bring

eash or_ou nayment

Rodio Batters Cor-
Flint. Mich.

Salesmen Wanted

A Salesman wanted in every touwn or ¢ily within 23
wiles of & broadeasting station to sell Radiogem, the
complete ragio receiving set that retails for $2.50. With
Racliogem there is nolhlng cise (o buy—Ihe outht in-
cludes the Radiogem receiving apparatus, 1,000 ohm
phone, and aerlal outfit. The eheapest radio ouifit on
the markcl-—yet as practical as Lhe exnensive.
Big money lo the right men. Send $1.35 for sample

outfit. The Radiogeam Covp., 66-R West Broadway,

New York City.

Lightning $Strange
charged batteries jnstantly.

Battery Compound. Charges  clis-
Eliminates old wethed entirely.

fallon free to agents.  Lightning Co., Si, Paul, Minn.
Shoes—IDecome nur local salesman scliing  high  grade

shoes direct o wear Quick seiler apd_good commission.

FTDE!]E’I\(‘B not, requned Tammers Shoe DMfs, (o, 616 C
5t.. Boston, Mass.

Se)l Coal in Carload Lots. Sile & wain line. Ex-
perience unneeessaiyT. Earn week’s pay in an hour,
Liberal drawlng acconnl arrangeineni.  VWashington Ceal
Cempany, 767 Coal Exchange Duildlug, Chicago.

Scenery to Rent

Settings for Qpcra, Plays, Minstrels. Tlush Drops. Ad-
dress Amelia Grain, Philadelphta.

Song Poems W anted

Poems Wanted—Sell your song-verses for cash. Sub-
wlt AMss. at once, or wrile New Era Musie Co.. 152 51
Louls, Me.

Stammering

St-Stu-t.t-tering  and Stammering  curcd  al  home.
Instroelive booklet free.  Walter McDonnell, 121 Furo-
wac Bank Bidg., Washinglon, D. .

Stamps and Coins

Galifcenia meld.  Quarter slze 27e; hali-dellar sixe

Sie; Balf-diwe and Catalog 10¢. Norwan Schullz, Col-

arado Springs, Colo.

Stamps Fren—7Vaviely Packel forefgn stamps wilh eala-
te—2e  posiage, Gray Stamp  Company, Station X4,
anito, Canuiln
Stamps—>ib v
'H different U
List Free.
Missourl,

Brazil, Pern. tuba, e, 10¢;
1,000 hingex, 10c, 1 GO0 |)|J\(-|I
vecinan, 3050 Cote Brillinnte, St

riellus

muis

TUBE INSURANCE

914 9% of all wbhes ave needlessly destrored

RADECO SAFETY FUSES

aier enmplele proteefion
Prica 50¢ eaeh

RADIO EQUIPMENT COWPANY
T Street Boston,

Mass.

Wholesale
Radio
Equipment

Noxt door
KDKA

Same Day Shipments

Pittsburgh.
Pa.

B

Telegraphy

Telegraphy—Both Marse and W|releas ranzht thumn G
and  quidkly. Tremendous el ie
derfol o ;»m'lumt\-=~. C
yirt. School  est
Dudge’s Institute,

aipar

Ventriloquism

chrllcrqm:m taught almost anyone at home. Swall
Send  2¢ siamp today  for partieulars and s
LW, Fmith, Reem M-868, 123 N, Jefferson Ave,
ria, T
Wanted to Buy

Fuil Value Paid f{or Qld Gold, Jowehy, TWaiehes, Dia-
mands, evowns, bridges, dental gold, silver platinum,
wld or silver ore, magnetc poinits, ¢ld false teetl.
Parekages retwrned 1f our offer is nol satisfactory. United

Siates Smelting Works (The Old Reliable), 120 So. Slale
St., Dept. 16, Chicago, IN.

Cash for old jewelry, taeth. ggld, silver. .,
Trompt _payiment.  Mail to Baltic Mercantile Co.,
Galtic Rd., Cleveland, Ohlo.

Highest prices.
18119

1867

Easy to Do
Business

With “Liberty M. 0.
No red tape—no bother

Everything You Need In Radio

Biggest stock in New York. Dependable,
well-known, advertised goods—and satisfac-
tion guaranteed or money back, Reference,
Corn Exchange Bank, Terminal Branch.

SEND HO MOREY

for goods—just pay postman on delivery.
Postage free.

Order from this Ad.

TRANSFORMERS, All-american, $3 45
5-1, 10-1; 590,000 in use. List § .
TUBES. O-T 2, Sllvertane; 4-volt; dry 395
cell; equal to any, Save 349%,. List $6.00 n
TUBES, RCA WD-I11 or WD-12. 4 20
1Yz -volt; dry cell, Lisl $5.00. Save 16% u
HEAD PHONES, Liitle Tauler; always 295
satlsfactory. Llaf $4.00 . .
HEAD PHONES, Baldwiu_ €' : double: 845
none better. Save 309,. List $12.00.. "
COUPLERS, Gonuine (,a.pltol AH “a\e. 545
150-3,000 meters. List $7. .
VYARIOMETERS, Libevtr, mmlklul 295
600 nietevs; bigh grade, Lilst $7. -
LOUD SPEAKERS. Poifeclone, 11 45
able; excellent, List $15.00. .
LOUD SPEAKER UNITS, Blue SheaL single:
FREE With your first order we will
you free a 28 x 38 in. radie statien
map of the U. 8, d a set of 31 Desaleomania
name transfers for your panel. Send order today.
CUT-PRICE CATALOG 10c
Amount refnnded on your Arst order. Book crammed
fu)l of moneyv-saving offers of sets, parts. acces-

use \\;Ih any horn.  Very satisfaclory,
sories and dlagramg, You need li.

5-1,
3

135 l)-
00

aﬂiust-

Jist $3.45 ...l Ceeais

NEUTRODYNE KITS. Waork - Rite,
Hazeltlne patenls, LisL $17.50......

send

WRITE FOR IT TODAY!

MAIL ORDER HOUSE
Dept. 6796
106 Liberty St., N.Y.C.

LIBERTY

Capacity 1,000

The Breakers

N. J.

Atlantic City,
OGN THE OCEAN FRONT
Fireproof
Plans

American and European

Dancing
Cabinet Batbs

Orchestra
Golf Privileges

Garage
JOEL HILLMAN, President

LEICH ELECTRIC CO.

Lelcli Headphones, Non Tupe Rectiflers
1 -Radto Jacks and Plugs
Trite fer cnmplete Radio Bulletm 101-C
GENOA. 1LLINOIS




1868

View of one production [ine n Bradleystat
assembling deparvtm_nt.  The conveyor as-
sembly process was developed to keep up
with the increasing demand for Bradieystats
and Bradieyleaks. See explanation below.

iSs made

FOR over twenty years the Allen-Bradley Co. has
made graphite disc rheostats for battery chargers
and motor starters. The experience gained during
these twenty years is embodied in the most perfect
filament rheostat used in radio, the Bradleystat.

Today, the Universal Bradleystat, with its two col-
umns of graphite discs under adjustable pressure,
provides unequaled control for radio tubes. Its con-
trol is absolutely noiseless, stepless and of exceedingly
wide range.

Bradleystaté are assembled by the most mcdern
methods and tested rigidly before they are shipped.

Install Bradleystats in your radio set,
if you want the finest filament control
obtainable. Try one, and experience
new delights in radio reception. 287 Greenfield

Avenue

Radio News for June, 1924

View of one production lire, showing oper-
ators assembling Bradfeystals and packing
them in cartons for shipment. AUl paris dre
Fabricated in other departments. The
electric furnaces are in a separate building.

The illustration above depicts the assembly process
that guarantees a uniform product for the radio fan.

1—Cleaning porcelamns
2—Riveting terminals

7—Installing cover plates
8— Inserting adjusting

3—Threading terminals knobs
4 Inserting terminal 9—Six testing machines
screws

5—Disc-flling machine 10—Conveying Bradleystats

6—Inserting pressure
springs

11—Inspecting Bradleystats
12— Packing Bradleystats

Bradleyleaks follow the same process, except for the
use of different discs and the installation of condensers.

- Co,

For Sale at All Dealers |

BRADLEYSTAT . . Sl

BRADLEYLEAK . . . . 1.85
MILWAUKEE, CONDENSER (.00025 mf.) . .35
Wisconsin

THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS




The True Measure of Efficiency

2-125

Head Phone
$7.00

0.1 ohm is the resistance of the

CONNECTICUT
D-10
Triple Range Variable Condenser

at a capacity of 330 micro-microfarads on a wave length of 215 meters.

This 15 a statement that means something

Those who know that the losses of a condenser are in direct proportion to its
resistance—

Those who have learned that measurements taken at radio frequency are much more
valuable than those taken at audio frequency—

Those who can see the importance of judging the efficiency of a condenser for amateur
and broadcast work on results obtained at a frequency in the immediate vicinity of
that at which 1t is to be used—

Will see in the above the real reason why this condenser should be used by all who
wish to obtain the greatest degree of signal strength and sensitivity from their re-

celving equipment
Three Condensers in One

These three ranges of capacity enable it to take the place of the ordinary efeven,
twenty-three and forty-three plate instruments

The chart tells the story —

The range indicated by Curve B—from 00007510.000275 mfd. —approximately that
of an eleven plate condenser 1s secured by wiring into the circuit from posts G and B

The range indicated by Curve A— (rom .0001t0.0006 mfd. —approximately thatofa
twenty-three plate condenser, 1s secured by wiring into the c¢ircuit from posts

OTTIT
3

"R

[ H]

P

§§§

e
X

:@@

CAPACIY 1N HIERD-HIERD - FARADS

g ¥ & ¥

G and “EE_ ==anuE A
The range mndicated by Curve AB — from .00015 to .00085 — approximately that of a — LEE) =
forty-three plate condenser 15 secured by bussing A and B and wining 1nto the CONDENSER SCALE  READING 1%}

eircuit from G and B

FEATURES: Vernier Scale—Complete Shielding—Compact Size
And all the convenience that goes with One-hole Mounting
PRICE $4.50
Complete with digl, index stud, spacing washers and buss bar.

Send for Bulletin A-104 describing this unigue insirument, wilh
information and diggrams illusiraling its special applicalions.

@CONNECTICUT izizorme COMPANY @

MERIDEN RADIO DIVISION CONNECTICUT

D-5 Wave Filter J=121 A, F. Transformer J-136 Sodlon Adapter J-128 Sodion Socket
$6.50 $5.00 75 cents 75 cents




This symbol
of quality
is your
Pprotection

At $35

Radiola 1II. Two
Radiotrons WD-11.
Head telephones.
In brief, everything
except the dry bat-
teries and the an-
tenna.

You Can Add

Radiola Loud-
speaker, $36.50

Radiola Balanced
Amplifier (push-
pull) to get long
distances with a
loudspeaker. In-
cluding two Radio-
trons WD-11 $30

Or Buy Complete

RADIOLA III-A, the amplifier combined
wicth Radiola 111 in one cabinet; with four
Radiotrons WD-11, head telephones and

Radiola Loudspeaker

$100

Obperates on D'ry Batteries

There are many Radiolas at many prices. Send
for the free booklet that describes them all.

Name

RADIQO CORPORATION CF AMERICA
Dept. 26 {Address office nearest you.)
Please send me your free Radio Booklet.

Streer Address

City

State

: _ !.:!..-.1:.-. g e p :
S 3 .."3 : -
Fus

Radiola II1

NEW two-tube RADIOLA —designed and built
by world-famed engineers in the great RCA
laboratories—priced at less than you could build it for
at home! A real RADIOLA —including the tubes and
the headphones. A new, model. Improved in sensi-
tivity and selectivity. Getting distance on the head-
phones, and near stations on a loudspeaker, Receiving
clearly—reproducing truthfully. Its thirty-five dollar
price means at last that every home everywhere can
tune in on the fun with a small receiver built for
big performance.

“There’s a Radiola J?)r every pure”

Radio’ Corporation of America

Sales Offices :
233 Broadway, New York 10 8o.LaSalle St.,Chicago,1ll. 433 California St., San Francisco,Ca-.
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