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the standard tube for all makes of receiving sets

For the assistance of the public, in obtaining true musical quality
and actual reproduction in broadcast reception, this company will,
from time to time, issue Service Bulletins explaining in a clear and

Mutual Conductance
viitual CLonauctance

Tht_z Correct Rating for Vacuum Tubes
Gas Engines are rated by their horsepower—Electric Generators

are rated by their watt or kilowatt output—Mazda Lamps simple manner the most important _techmcal features that must be

by their candle-power. All of these pfactors Aetually Zx :rrees Sraglelg observed in the selection and operation of radio apparatus. ﬁ ‘
' efficiency of the article for the purpose intended. Cunningham Service Bulletin No. 1 3

In the past vacuum tubes have been known merely as Detectors explains the use of the fact or mutual con-

and Amplifilers. These terms indicated only the use for which the ductance as the standard rating for

tube was designed, but in no way expressed its efficiency for either of vacuum tubes. The information it con-

these purposes. Though little known to the general public, there is tains should be thoroughly known to

a factor—MUTUAL CONDUCTANCE—which adequately and ac- every owner of a radio set who is inter- 1

curately expresses the efficiency of vacuum tubes. The new Cunning- ested in obtaining maximum efficiency

ham C-301-A has the highest value of mutual conductance ever with a given number of vacuum tubes.

obtained in areceiving tube, and it is this factor that is responsible This bulletin will be mailed to you, free

for its superior operation as an Amplifier. of charge, upon request.

Write for Bulletin 1-N explaining the uses and advantages of the term Mutual Conductance
as the correct rating for Vacuum Tubes

Cunningham C-301 A Improved Amplifier Now $6.50

FilamentCurrent '; Amp. Mutual Conductance—600 micrombos at 100 volts plate and 6 volts nexg. The trade mark GE is the

guarantee of these qual-

ity tubes. Each tube is
built to most rigid speci-

. fications.
icee Cunningham tubes are
Patent Notice: unningham tubes are . i , ,
11-7-05, 1-15-07, 2-18-08, and others issued and [4 ‘ ‘ ;“““ ]
pending. Licensed for amateur, experimental .
and entertainment use in radio communication. ' Eastern Representative:
Any other use will be an infringement. Home Office: 154 West Lake Street
248 First Street Chicago, lllinois

r San Francisco, Calif,
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The Newest of
the Famous Radio Rheostats by
Rheostat Builders

For more than thirty years the name Cutler-Hammer has
been recognized as that of the master builder of rheostatic
control apparatus.

Engineers the world over have demanded the famous C-H
trade-mark as ample assurance of dependable performance.

When radio swung into being, this quarter century of ex-
perience produced a rheostat of such mechanical precision
and electrical perfection that more than one-quarter of a
million were purchased asrapidlyasthey could be produced.

Now, with the introduction of the new and better am-
plifier tube, Cutler-Hammer offers a new rheostat with
a thirty ohm resistance range to bring to your set the maxi-
mum efficiency possible. It replaces in your circuits the
present 4 to 6 ohm rheostat, which resistance is too low
for the new tube, and allows you the opportunity of 7ow
protecting your panel with “the mark of the master builder,”
if it were not possible to do so when purchasing your
original equipment.

THE CUTLER-HAMMER MFG. CO.

Member Radio' Section, Associated Manufacturers of Electrical Supplies
MILWAUKEE - WISCONSIN

C-H Vernier Rheostat

Perfect detectortubecontrol.
Range O to 4 ohms. For one
ampere detector tubes and
WD11 (dry cell) tubes.

Type 11601-H1 . . . $1.50

C-H Amplifier Rheostat
Accurate amplifier tube con-
trol. Range O to 4 ohms. For
one ampere amplifier tubes
and WDI11 (dry cell) am-
plifier tubes.

Type 11601-H2 . . . $1.00

Hgd % sl
C-H Radio Rheostat

Perfect control for the new
quarter ampere tubes
(UV201A and C301A).
Range O to 30 ohms.

Type 11601-H9 . . . $1.50

C-H Radio P;otentiometer

For accurate control of the
plate potential. Resistance
300 ohms. Provides in-
creased range and signal
strength. Resistor cannot
become displaced under
constant usage.

Type 11602 . . . . . $1.50

One-Half Million C-:H Radio Rheostats Now in Use

CUTLER-HAMME

www americanradiohistorvy com
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* Earn Big Money!
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Wireless operators visit the world’s most inter-
esting places—Paris, London, Venice, Shanghai,
Sidney, Valparaiso—cities in every corner of the
globe—in Europe, Asia, Australia, Africa and
South America! Now YOU can know first hand
the mysterious far-off lands you've dreamed of.
You can enjoy the pleasure and education of
travel—not as a hurried tourist, but as a ship’s
officer with plenty of spare time on board ship
and freedom in port to explore each new land.
And for this fascinating, easy work, you will
receive splendid pay—in addition to your keep!

Get into the field of Radio now. From all over
the world comes the call for men trained in Radio.
has a field offered such glorious opportunities—both on land
and on sea. And now in a few weeks you can easily fit your-
self for one of these positions.

Easy Now To Qualify For Government
Radio License At Home In Spare Time

The key to all the best paid positions in radio is the Govern-
ment First Class Radio License. Every operator on a ship,
in a commercial land station, or in a broadcasting station
should have it. Every radio inspector, engineer, and installa-
tion expert should have it. This license is the Radio Expert’s
degree. Tt opens up to him all the wonderful opportunities
in his profession.

You can easily qualify for this license—right in your home
during spare time. You don't have to know a thing about
electricity or radio to start. The National Radio Institute,
America’s first and largest Radio School, has perfected a
home-study method of teaching radio which starts at the very
simplest fundamentals of electricity and radio and takes you
up to a point where you are qualified for the First Class
Radio License.

The majority of all American wireless operators on land
and sea are graduates of this home study course of the
National Radio Institute!

An extraordinary feature of this home-study course is the
use of four specially patented instruments, owned exclusively
by this Institute. These instruments, included with the
course, give practical training in radio operation, and enable
the student to develop a high speed in transmitting and receiv-
ing code, required to obtain the first class license.

Never:

Send for Qur New

F v

Booklet
Thousands o f

wonderful posi-
tions are open to
licensed radio experts. Whether you want to travel or prefer
an attractive land job, there is a wonderful opportunity for
you in this fascinating, rapidly growing field. Send for our
new booklet “How to Learn Radio At Home,” which
describes the remarkable openings in Radio and how you can
qualify for them. Mail the coupon today.

NOTE—These opportunities are open »uly to those over 18 years of age.
Boys under 18 write for special opportunities open to them—spare time
opportunities for making big money in radio after school hours and during

vacat'°"'l\”3;r[oNAL RADIO INSTITUTE

Department 13FA

1345 Pennsylvania Avenue Washington, D. C.

National Radio Institute,
Dept. 13FA, 1345 Pennsylvania Ave.,
Washington, D, C.
Wichout obligation please send me your booklet “How To Learn
Radio At I]-Iome.” I am

over 18 years old [ ] under 18 years old
SNET1(3 noDa0Ba0E 008 o086 00660000080800600060008600660000006040060
SEEEEE + ettt e e e
(8157500 50 b0 60 60060000006 6a5560 8000065030 State. ..o nnanes
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' Every Radio “Bug”
OK's the Kellogg

Variometer

A product that stands up under the test of service of the
widest range. The stator and rotor shells are of molded Bake-
lite, of extra strong rib design. A handsome brown in color.

The windings are of the highest grade insulated wire,
terminating on binding posts securely molded in the Bake-
lite shell. The flexible wires used to bring the rotor leads
to the outside of the variometer are of special construction
with a heavy insulation.

Ample size bearings assure smooth, even movement with
long life,a spring of proper tension takes up all play and
prevents back lash. There are no sliding contacts, nothing
to wear, nothing to “short,” or produce noises.

High inductance and low distributed capacity.
Have your dealer show you other Kellogg radio parts —
each in a class by itself.

Get the most out of radio. Build it with Kellogg time-
tested equipment. Use the following KELLOGG radio equip-
ment for better results:

Variometers, $8.00; Variocouplers, $9.00; Tuner Coils, $3.00; Head Sets,
$10.00; Microphones, $8.90; Tube Sockets, $.75; Plugs, $1.00; Four Con-
ductor Jacks, $1.10; Two Conductor Jacks,$.75; Six Conductor Jacks,$1.25;
Four Inch Dials,$1.25; Forty Three Plate Variable Condenser with Five Plate
Vernier-Four Inch Dials and Knobs, $8.75; Twenty Three Plate Variable
Condensers with Five Plate Vernier-Four Inch Dial and Knob, $7.75; Eleven
Plate Variable Condensers with Five Plate Vernier-Four Inch Dial and Knob,
$6.75; Miniature Condensers, $.75; Rheostats, $2.00; Air Choke Coils, $1.00;
Iron Core Choke Coils, $1.35.

Kellogg Radio Apparatus proves the least expensive in the
long run. Why experiment. Buy the best.

cAll Kellogg “Radio “Parts are manufactured and guaranteed by

Kellogg Switchboard & Supply Company

CHICAGO, ILLINOIS

COLUMBUS, OHIO KANSAS CITY, MO. SAN FRANCISCO, CAL. PORTLAND, ORE.
Kellogg Apparatus exclusively is used in building the Symphony Receiver

www americanradiohistorv com
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The City’s Music In Vacation Times

Thousands of summer resorts are going to keep in touch with the world
by radio. Thousands more will wish that they had thought of it.

The Jones o, MMOJ Receiyer, detector and three stage. is particularly
“fitted jor this sérvice.

FIRST, it is positively in a class by itself in the
durability of its construction and assembly.

'SECOND, its simplicity of operation.
/‘I’HIRD its rehablhty.

Because:

/We sell wrth the Jones o forny Receiver, for this purpose, a stout

gvehng case. All you peed to do is to disconnect your leads, put the

m,aéon m the case; turn the lock, put the case in your car with a

4 couple of “B*-batteries and you are all fixed. Use your automobile battery.

If that isn’t convenient, use ‘“peanut tubes” with adapters. I you want

' the bast, we suggest using regular tubes with a six volt battery. You can
rent one at any town.

But in any case include a Jones Receiver in your summer outing plans.
The éﬁ}/mpﬂfoy will repay you many, many times over.

® : Summer radio has been handicapped by absurd stories of noises. The

quahty of our eS} m,o/o;y receiver, and more efficient broadcasting stations

4 “have sliminaséd many defects heretofcre assumed to be caused by static.

| On most summer nights, especially in dry weather, the receiving is as
 as at any other time in the year.

The use of the ‘ES,}’"M"” under many and varied conditions proves

| Io be one of the most efﬂywnt long distance receivers on the market.

part of the (Sj,vgo/xory is builk and inspected by the Kellogg

: }nt ard & Supply Company, for twenty-five years manufacturers of

’hnghest grade telephone equipment.

Ask your dealer —If he has not a GP]"’O/O? in stock, or complete in-
St]On wire us immediately. Get your order in at once to avoid delay.

- JoNEs RADI O company

LYTTON BUILDING, CHICAGO

[ The'S:'-mpIioﬂy ismanufoctured under 0. 8. Patent No. 111:7149. Arrmstrong Regenerative Circuit
, —"
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SEE'OUR GUARANTEE

PHONES
Genuine Frost, Bald-
win and Brandes
shead sets  coiupleie

W@ with cords.

© Frosty FI62—
idouble head sets,
2000 ohm ......
Trost FIG3—
double head sets,
3000 ohm

FI168 — Genuine

Type C. Bald-
win phaones .10.50
Type C unit... 4.75
Brandes Superior FI166—Double head sets
2000 ohm $7,15

. 4

. 490

MAGNAVOX

The genuine R-3 Rudio
Magnavos with the 14 incn
horn is the ideal loud
speaker for use in homes,
offices, amateur stations,
etc. It operates from your
6 volt storage "A’" bat-
tery-and amplifies as it
reproduces. ‘B’ battery
voltage should be 80 to
200 for. beat results.
‘'Radio brings 1[ Mag-
navox tells it.”’

Fi170—Radio  Magnavex
.50

JACKS AND PLUGS

Jacks are pollshed nickel, nickel-silver springs,

pure silver contacts. Nickel washers for mount-
ing on any panel 1-8 to 3-8 fnch thick. Spread
telmumls make soldering easy.

F133—One spring (open circuit). Each.$0.43
F134—Two spring (closed eircuit). XEach .49
Fi31—Four spring (two closed circufts)
Each .........c.....
F135—Three spring (iwo open cireuits,
commonly called °‘single circuit tilament
control’’) Each
F136—Five spring
elosed ecircuits, commonly
eireuit filament control’’).
FI37—P1ug (as shown), cord tips ﬂt into
FI39—-I’1ug With ‘threaded burrel instead
of set screw. Takes aord tiDs

VARIABLE

GRID LEAK
Peneil mark type. Removable
black enameled eab.

rid Leak ........18¢c

GRID AND PHONE CONDENSERS
Mounting holes spaced to fit
screws of above Grid Leak. Mica
insulation, wrapped with var-
nished cambric tape. Capacity,
F00025(;1\15(1 - 2

Ti ondensers 12
F59—Phoue Condenser, 001 Mfd.. .20c

LOOSE COUPLER
This loose
coupler 1s Pre-
ferred by many
because of 1its
wide
200
meters. §
nogany finish,
All metal =
parts are brass, »
nickeled and hlghly buffed. Secondary has 12
point switch mounted on DBakelite coll head.
Windings are green silk-covered wire.
F800—Size, 5%x06x18 inch........ ......$6.50

CRYSTAL DETECTOR

A very high grade glass
enclosed  erystal  de-
tector  Including  the
crystal. Al metal Parts
nickel plated. Adjust-
able to any point on the

crystal.
crystal
$1.18

two open and” t\vo
called “two

_ F207Enclosed
detector . .....iciiiiiireiiaasrarasanen
A lower

tector. rystal included.
F30—Detector .....

TESTED CRYSTALS

Selected and tested galena or
silicon. Each box contains
enough for four to six ordl-
nary crystals. b
F12—Galena, per pke...$0.12

F13—S8ilicon, per bkg... .12

LIGHTNING  ARRES-
TER OR PROTECTOR
Mounts {ndoors. Poreelain
base, nickeled cover. Listed
by the Underwriters' Lab-
oratories under April, 1822,
regulations.

F300—Protector ..81.40

INSULATORS

® D) These are very strong strain
type Insulators. Bach Doz,
F3Gﬂ—\10u1ded insulator  shown

.10 s1.10
.09 .95

REDUCED PRICES

ON STANDARD QUALITY PARTS
_WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES AND U. S. POSSESSIONS '

Your satisfaction guaranteed. If for

will pay return transportation charges.

OUR GUARANTEE YOUR PROTECTION

with your purchase, you may return it and we will refund your money.

any reason you do not feel satisfied
We

e
180 VARIOCOUPLER
The primary and secondary
windings of this coupler are
properly proportioned and
_ spaced. The center of tie
secondary is always in the
center of the primary field.
Unlike most couplers, it
aids in tuning. Black fibre
base, brown formlea tube and
nickeled metal parts. Panel or table mounting.
F1100—Coupler ....ccivieeiuinennensnn $2.75

180° MOULDED ROTOR TYPE
COUPLER :

This 180 degree variocoub-
ler has heavy black tube
and moutded rotor ball.
Wound with green silk
wire and has 10 taps on gs
the primary. Metal parts “*'¥¢
are brass nickel plated.
Furnished without base,
but can be mounted on
panel or table.

F [ 120—Variocoupler

DAYFAN MOULDED
VARIOCOUPLER
This i3 one of the highest grade moulded
couplers made.
F1l22—Variocoupler ............ veee.. 87,20

VARIABLE CONDENSERS
Condensers are made
of heavy aluminum
plates, evenly spaced
with high grade bake-
lite ends,
F1443-—43 plate .001
dial
$2.25

PP

Mfd.  without

F1423 23
.0005  Mfd.
dial  seoreiwendl,
.00025 Mfd.  without
......................... 1.35

.00005 Mfd. without dial LI5

VERNIER VARIABLE
CONDENSERS
For fine tuning, neat
appearance, thls con-
denser 1s just the
thing. Made of heavy
aluminum plates and
high grade bakelite
® ends. These condensers
are furnished with
neat appearing knob

plates
without

blates

Flhill——ll

F1403—3 plates

INDUCTANCE COIL MOUNTINGS

For base or panel mount-
ing. Connecting  leads
furnished, coil settings
are adjustable by means
of knobs. Made entirely
of bakelite with nickeled
brass 1metal parts. Coil
position can he locked
by knurled set screws.

F1603—Three coil mounting
Ft1602—Two coil mounting

F1601—Single coil .mounting

INDUCTANCE COILS

Rigidly wound, nicely fin-
ished. Jow dlstributed capac-
ity. 1 coils_are equipped
with  standard  mountings.

We can supply any of lhese
coils_without mounting Plugs,
for 55¢ less than the Prices

VARIOMETERS

Yor efficiency, Derfect inductive
ratio, low capacity effect and
neatness of design these vari-
ometers are unexcelled. All
metal parts nickeled brass.
Ktator and ball mahogany finish,
Furnished completely assembled
and tested.

F1200—Variometer, No, 20 wire
F1300—Variometer, No. 18 wir
The following knocked-down ¥
the stator windings wound and cemented ready
to put in blace. Two sizes of wire as listed.
C'gmplete with wire and metal parts.

F1205—Knocked-down  variometer  with

INO. 20 Wir€ao.couitmeasss ihoions sais.. $1.85
MOULDED TYPE
VARIOMETER

This varfometer is made of
high grade black moulded
eombosition.  Wound with
green silk wire. Metal parts
are nickel plated.

F 1220—DMoulded vario-

~ Meter. srasprsosicmusy $4.95
DAYFAN MOULDED
VARIOMETER
This 1s a bank wound variometer.
Fl222—Varfometer ..................... $6.95
AUDIO FREQUENCY

AMPLIFING TRANSFORMERS
Correctly designed for mini-
mum distributed eapacity and
low core loss. Shielded, beau-
tifdlly finished in nickel and
black enamel. Ratio 5% to 1.
F1506—Shielded Trans-
former $3.
The unshielded types listed be-
low have terminals mounted on
Rakallte panel. Two ratios.
F1510—Transformer, 10 to 1 ratio. ..$3.55
F1503—Transformer, 3 to 1 ratio. - 3.50

THORDARSON AUDIO
FREQUENCY AMPLIFYING

TRANSFORMER
There 1s probably no better
kinown transformer. Made by

a company that specializes in

transformers. Entirely e
cused In _ sheet aluminum
shieid. Heavy connecting

straps to binding posts
FI504—Thordarso
Transformers, 3% to 1.

"s3.55 \Glmmar
6 to 1..84,10

F 1505—Thordarson Transformer,
“B” BATTERIES
Smndard high grade radio
B’ batteries. Never over
tive duys o
o] F230—2212 volt Signal
Corps type. Size 3% é\"/&x
2361 inclt sfde S riacien
F235—22% volt S
= Navy variable — 5 posm\e
taps. Size, 5x3x2%. Price...........
F240—221%5 volt lau,e urlabla—s posi-
tive taps. Size, 6%x4x3. Price.........

F245—45 volt large size. Leads only. Size,
1334285 PrICer sl comniht-exs il movessnensns ;A 55

INDUCTANCE SWITCH
For neat appearance and time saving, we sug-
gest this Inductance switch, as it needs but one
hole in the panel to be mounted. Swiich Points
are mounted on this switch. 15 switch points,

in all.
F1095—Inductance Switeh . ..$1.76

STORAGE ““A”” BATTERY CHARGER
Charge your A’ Battery at home, at & cost
of a few cents. Screws into a 110 volt socket
to be used wlth 60 cyele current. Remember
our GUARAD IE is your protection.

F62—Storage ‘A’’ Battery Charger....$13.65

MAGNET WIRE

shown. The wave lengths shown are range
limits, based on a variable condenser of .001} Hlgh grade, double cotton Insulated magnet
Mid. capacity, wire. 8 0z spools. Price per spool
Number of Wave Price, | FI8 $0.4
Turéls Lelngths e std. Fgg
3 25- 0.88
Hiz2 35 175- 450 0.95 | F24
Fi727 50 240- 720 1.03| F26
Fi728 5 390- 810 1.07] F28
Fi729 100 500- 1430 f.12| F30
F1730 150 600-02_000 I.16 BINDING POSTS
F1731 %go 200' 5,900 1.25} Complete with serew and washer. All
F1732 303 %ggg' 4388 1.34 | prass finished In polished nickel or
F1733 - 1.35 | \vith black composition top as listed.
F 734 400 2000- 5000 158 | Order by number.
b m o Swae e
R 0 X 2
Fi787 730 5000-12000 (92 | fea’ oree 2o 2 M roe ese
e 000 000513000 227 | Figo—Medium ~size. ~nick-
B 8 eled, with hole for phone tip or wire 4¢ 35¢
F1740 1250 14500-26500 2.64| FI12—Medium size, black combo- -
ESEOTS I £+ F R e A e P e o c ¢
ANTENNA WIRE FI20—Larze size, composition top... 8¢ 85¢
The following are 100-ft. coils of 7 strand
eable of No. 22 wire, which makes the best SPAGHETTI AND WIRE
Aerial, Use phosphor bronze, where the} Yellow flnish spaghetti.
span 1s 100 feet or more, It is stronger. F33—Per 4-ft. length . ...............ooec 27¢
F350—Qtranded Phosphor Bronze, 100 tt. $1.47 | F32—Tinned Conper No. 16 Wire, ft.... 2¢
F355—R&tranded Copper, 100 ft......... F33—Wire with Insulation similar to sba-
F356—Single No. 14 bare solld Copper ghetti on it. Wire is tinned for soldering.
WiTe, T00) ft. ars tmbhanasars . ek iWimsie. Price 10 feetiacievsssosmasammens roacsivn 37¢

Order from this page.
order to heip us avoid mistakes.

street address on both letter and envelope.
pay it excen( on storage ‘‘A’" hatteries.

HOW TO ORDER

Please give number
Total the
money order, certified check or draft with your order.
Do not include money for transportation.
See ads of previous months for other items,

description and price of (he articles you
amount of your order and send Post Office
Be sure to give your name au;d
e
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WRITE FOR FREE CATALOG

VACUUM TUBES
Genuine Cunningham or Radio-
tron meade by the General 1lec-
tric Co. Every tube guaranteed-
new and in original Dackage.
We do not sell "‘bootleg” -tubes.
F-C200—Detector . $4.40
F-C20i—Amplifier
F-201A

METAL AND
BAKELITE SOCKETS

Bakelite brown
tinished socket for
o8 panel or base
mounting. Double
spring contacts
held rigidly in
| place.

F I07B—Bakelite
socket $0.65
F 1075—Nickeled
metal socket .45

wDi1 WESTING-

‘HOUSE TUBES

This tube eliminates storage batterie:
and is operated by a 1'% volt dry bat-

tery. It can be used in any tube hav-
ing the proper socket or adapter.
FII—TuDEs ....cvcoveenooe--c- .90 (i
WDi1l "BAKELITE
SOCKET
This socket ls lo Le used with
the above tu

3 Fl077—lsakelite socket. .$0.49

~ WDI11 ADAPTER
The purpose of the adapter Is
to make your regular socket
usable for a WDI1 'l‘ubeAs

F1078—Adapter

VACUUM TUBE RHEOSTATS
This 1s a reasonably prieced,
smooth geting rheostat that will
mount directly on back of panel.
Jiakelite arrow knob.
F1050—Rheostat ...........45¢

Genuine Cutler-Hammer rheo-
stats, we Dhelieve, are the Dest
lheost.\ts on the market today.

; Arranged for panel mount-
ing. The picture shows
the vernier type All metal |
parts nickeled. Plain type
is similar.

F1061—Vernier type
C. H. Rheosiat..... $1.40

F1062—C. H. Rheo-

stat without vernier. .95
F 1064—Howard vernier rheostat operates
150 ong KNob, asmopsezmme pard. « omstkrs $1.40
F1065—Howard theosat without vernier. 1.00

HOWARD POTENTIOMETER
FI066—200 ohm _Potentiometer

DIALS

p% Genuine Bakelite
s'ml i“ pletured. ¢
[ Sharply engraved
aivisions 55 A
filled Y

figures
with a brilllant i
white. Set screws Composltlon

included.

. 4 inch, 1

i\{o{llde{ih composition Lfla;nass,]:itctt
uster at canng
;crﬁ?‘s]},nclude t be told from Bakelite.
563—Dial, 2 inch, 3-16 in. sl
F550—Dlal, 3 Inch, 3-16 ]1: iﬁgﬁ
F535—Dial, 3 inch, % in, shaft..
F565—Dial, 3% inch, % in. shaft.......

CABINETS
Mahogany finished_ cab-
inets with hinged top,
sturdily bullt.  These

0.73
ured. Has a

make a wonderful ap-
Dearance. These cabi-
nets are made to fit
panels listed below,

Panels not included.
Sce table for panel sizes
F217—6xT7
F2I9—1x9

F
F224—9%14
F22[—7x21

PANELS
Genuine Formica Panels, to fit our cablshoets
65

SWITCH LEVERS
A hilgh grade, polished nickel
plated lever with golld moulded
hlack composition knob. Com-
plete with panel bushing.

Each Doz,
FI51—1 -in. Radius

i8c $2.10
F155—1%-in. Radius (8¢ 2.10

SWITCH POINTS & STOPS

Brass, polished nickel finish, Screw
gize, 6/32x% ins. long, two nuts with

=

M@  each contact point and one with stops.
F130—Switch  Point Hun-
diam., % inch; height, Each Doz dred |
3-18 inch ............ 3e 20¢ $1.40
F150—Switch Stops .... 3¢ 20¢ 1.40

GREAT. LAKES RADIO CO., 136 W. Lake Street, Chicago,
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The Broadcast Listener

HIS editorial is written for the broadcast listener, also some-
times termed “Radiophone Fan,” hetter known to radio ama-

teurs as “Phone Hound.”
The broadcast listener, as we all know, is in u distinct class
by himself. He is not interested in the technicalities of either
electricity or radio at all. He buys a radio set for one purpose only
—to listen in. He receives a few directions either verbally or
pr_mted, when he buys his complete set at the store or from a mail
order company, and as long as he is able to receive to his heart’s
content he is satisfied. He is exactly in the same large class with
}ndividuals who own phonographs, and who care not a hoot what
is irside of the case or how the “blamed thing” works. He has not
the ‘slightest idea what the motor looks like—quite rightfully so, for
he is not supposed to know. He is also like the automobile owner
who knows how to drive his car, but who knows absolutely nothing

..about machiery, and does not want to know. He drives his car for

pleasure or for bhusiness, but is not interested in automobile eugineer-
ing, and does not care to be. This is exactly the _osition of the
broadcast listener, and we may as well admit that he is n the over-
whelming majority.

Indeed, radio engineers, as well as the entire technical radio fra-
ternity today, bend every effort towards simplifying every radio set
to such an extent that it will come into the class of the phonograph
or the automobile; that is, that the owner does not need to know
anything of radio whatsoever in order to operate his set.

Today there are such sets, and they are getting more common
every day. If the owner of such a set feels that he wants to experi-
ment with something different after he has become sufficiently inter-
ested in radio—well and good, but the greater majority will prohably
continue buying simpler and simpler scts, as new models come out.

- This radio millenium, however, has not as yet been reached, and
“the.broadcast listener, perforce, must learn some things today about
radio if he wishes to get the maximum results from his set.

Let us first start with the crystal set owner: The broadcast listener
probably knows that his receiving radius is rather small. It is given,
as a rule, as 25 miles. However, there is no set rule about dis-

* tances in radio, neither with a crystal set nor with a Vacuum Tube

set. In some localities, as, for instance, large cities, mountainous
regions, particularly where the mountains hear ores,—or if you are
in the midst of great steel structures—a 25-mile receiving range is
excessive. Oftener it is not even 10 miles, even if a powerful broad-
casting station is near.

~.On the other hand, there are crystal sets in operation every day
that receive from distances ranging up to 500 miles and more. Here
the radio engineer frankly throws up the sponge, and admits that he
doesn’t know why such a condition should exist. He advances many
theories why some crystal sets, particularly those located in the
country, should make such records. So far we have not discovered
the correct reason.

As to the operation of his set, the crystal set owner is not troubled
very greatly, for the operation of such a set is simple. He turns
one or more knobs, makes one or two detector adjustments, until
the sounds come in strongest, and that is about all.

The crystal set owner is not bothered with hatteries or tubes. as
is the tube set owner, and his troubles are comparatively few. But
once in a great while a crystal set goes dead. Nine times out of
ten the trouble will not be in the “boughten” outfit—mostly it will
be loose connections, either the ground clamp attached to the water
pipe ‘is loose or it does not make contact. Going over these connec-
tions should be the first thought. Scrape the metal perfectly clean
and bright, and see that the ground clamp or wire is fastened with
maximum pressure to the pipe. Next, the aerial and lead-in may
have become disconnected. Sometimes the aerial is joined to the
lead-in, and the connection may have become loose. particularly if
it has not been soldered, which certainly should be done. If the set
still does not work, the trouble may then be with the lightning ar-
rester. This may be disconnected, or the connections looked over.
1f still results are not had, then the trouble is in the outfit.

First tighten up all the screws and see that all the connections are
good. - Many times the tightening and cleaning of a few connec-
tions will make the outfit work. The crystal, if a catwhisker is
used, should be cleaned with Carbona on a piece of absorbent cotton.

If still no results are had, then the outfit must be returned to the
maker.

Here is a new thought for crystal set owners. In recent experi-
ments with crystal sets, the writer has very successfully used, instead
of an aerial, a copper strip from 4” to 15” wide, and only .005”
(five thousandths of an inch) thick. This copper strip can be secured
from radio supply or specialty companies and is very cheap, costing
only about one cent a foot. By using such strip, instead of wire,
we catch, so to speak, more energy. The bigger the surface that
we expose to the waves, the more energy do we intercept. Results
with a copper strip antenna are really surprising.

_The tube set owner has an entirely different problem. As to the
distances over which he can receive, there are no fixed rules—just
as with the crystal set. A single tube circuit, using no fancy hook-
up, is good for anywhere from 50 to 100 miles. If the set is the so-
called regenerative set, the distance is very much greater, running
into hundreds and even thousands of miles. As a rule, the more
tubes used, the greater the distance.
if the set is a radio frequency or Reflex Circuit set.

The Vacuum Tube set owner, with a few instructions, readily
learns how to tune in, but again there are no set rules as to how
this is done, either. It makes a difference for every outfit used.
The broadcast listener is usually told, after the tubes have been
lighted, to adjust either the condenser or variometer dials until the
“whistle” is heard. That means that a particular station has been
picked up. When the sounds are then heard weakly, other adjust-
ments with other dials and knobs must be made, until the maximum
sound is received. The directions naturally vary for every set. It
is, however, not difficult to master the art of adjusting, particularly
where local stations are concerned. Even the lady of the hou:
after a few instructions, has no trouble in tuning in for nearby si
tions. The trouble arises when you try to tune in for a distant &
tion. There are very few sets on the market that can boast of *
ing in to the so-called “DX” (distant) stations. while a local stat- 1
is working on a similar wave-length. As a rule, the attempt proves
hopeless for the local station. If it sends at 360 meters, it will posi-
tively drown out every “DX” 360-meter station. Even if a local
station is sending on 360 meters and it is attempted to get a distant
400-meter station, the results are not always encouraging.

The Vacuum Tube owner, when his set gives him trouble, should
pursue the same method in hunting for that trouble as explained under
“crystal set operation.” The tube set owner knows that when the
light in the bulh fails, his storage battery (or dry cells, if he uses
the new low-voltage tubes) is failing. If it is a storage battery,
it must be recharged. If he uses dry cells, it is useless to do any-
thing except throw them away and buy new ones. If a tube sud-
denly goes dead, a new one must be hought. Owners, however, have
been fooled at times when a tube has gone dead, which was not
dead at all. Often the socket connection goes bad, and for that
reason before a tube is thrown away, it should be tested in another
socket or another set, to make reasonably sure that it is really
burnt out.

1f the set emits weird and unaccustomed noises, there is either a
loose connection somewhere that should be tightened, or.the “B”
batteries need renewing. “B” batteries, if they are of good make,
last anywhere from 9 to 12 months, and should be renewed after such
a period. It is much safer to do so, as many troubles arise from
a “B” battery that is slowly but surely wearing out. One source
of loud noises will often be found in the rheostat or potentiometer.
The metal finger that rides over the wire convolutions may have
become loosened. where it should be tight; this is a frequent trouble.
If no reception is had at all, and the owner is not technically inclined,
after he has looked the set over to the best of his ability, he had
better call in a radio amateur or other expert, or otherwise return
the outfit to the factory.

If the set is one in which dust can accumulate on the inside, a
frequent source of diminished reception will be apparent. A thor-
ough dusting of all the parts will often bring astonishing results,
particularly if the dust is thick upon some of the condenser plates

and other connections.
’ H. GERNSBACK.
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x Public Education by Radio

HERE are 350,000 teachers in the

United States who have had no pro-

fessional training; there are 186,000

schools employing only one teacher;

huridreds of thousands of children are
quartered in portable

By S. R. WINTERS

of school children in this country are housed
at the present time in buildings of the type
designed 75 years ago’—may be borne
through the ether on electro-magnetic waves
to effect. Father and son, with head tele-

buildings, stores .and
lofts, and many more
thotisands are study-
ing in halls, corri-
dors, and attics; and
more than 4,000,000
children, between five
and eighteen years of
age, in this country
are not enrolled in
‘school.

These and kindred
impressive facts
about our education
al life have been re=
peated countless
times before by word
of mouth and
through the medium
of the printed page.
However, they were
never presented with
more telling effect
than when Commis-
sioner John J. Tigert
of the Bureau of Ed-
ucation, United
States Department of
Interior, recently,

while seated in his
home at Chevy
Chase, District of

Columbia, spoke into
a telephone connected
to the radio-tele-
phone  transmitting
apparatus of the
United States Navy
Department, at Rad-
io, Virginia. From
this point his words were wafted through
the air to an unnumbered invisible audience
within a radius of hundreds of miles of our
National Capital.

The favorable reaction to this service
which has heen entitled “Public Education
by Radio” is partially responsible for this
unqualified endorsement of the radio tele-
phone as an educational factor by the Com-
missioner of Education when this writer was
supplied with this statement: “I consider
the inauguration of this service one of the
most important pieces of work that the
Buréau has ever started. . . . . In
fact, the general public is one of the most
fundamentally important audiences which we
have to reach, since public education cannot
progress any faster than the state of public
opinion about education. This audience,
however, has now grown too vast, the need
for continuous education too great, and the
necessity for sending out information quickly
has become too pressing to be met any longer
by the long-delayed, infrequent government
bulletins.” Ringing words are these, and
coming as they do from the titular head of
our national educational system, they consti-
tute probably the strongest endorsement of
radio as a medium of intelligence yet issued
by any Federal Government official. More-
over, this official statement is the unbiased
judgment of an educational authority whose
bureau is purely concerned with the educa-
tional interests of 110,000,000 people.

- The Commissioner of Education, whose
vision dips into the future, is quick to ap-
praise the advantages of radio telephony as
a: medium for disseminating educational
truths. He at once realizes that unpleasant
conditions—for instance, “The-large majority

N

John J. Tigert, Head of the Bureau of Education of the United States Department of the Interior, in f the
the Act of Broadcasting ‘“Public Education by Radio” from His Office, Through the Naval Station 0

N.A.A., at Radio, Virginia.

arisen and a new wmethod of

reaching it must be found. I -

helieve that radio furnishes such a =
method. Radio is cheaper than print-

: dng; it reaches its audience quicker:
it reaches the mass of people who will
not read printed articles; it is more
effective because it has the intimate
contact of speaker and audience: and
above all it can be continuous in serv-
ice, which is vitally important for us
since the only thing that educates the
public is continuous education. Radio
can be the means of such continuous
education, I consider the inauguration
of this service one of the most im-
portant pieces of work that the Burcau
has ever started.—Commissioner John
J. Tigert, of the Bureau of Education,
United States Department of Interior.

R

I NEW situation n education has

arumsLAIT

phones clamped on their ears or mayhap by
use of a loud speaking device, can “listen-in,”
without voicing denunciation, to the words of
a constituted authority. “At present, 4,159,-
318 children, between 5 and 18 years of age,
are not in school at all. Some schools are
shortening their terms for lack of school
funds, or shutting down entirely. Such a
situation is a menace to the future of this
country.” These shortcomings—failure to
enforce compulsory laws and to provide ade-
quate school buildings—when disseminated
in all directions by electric waves are even
heard by over-burdened taxpayers without
their voicing the usual complaints. There

www americanradiohistorv com

is a glamour about it—this departure of
broadcasting “Public Education by Radio.”

Both in priority and significance, this is
“the first instance in history that a national
educational agency has broadcast messages
on education by rad-
io.” -Twice each
week, on Monday
and - Thursday, for a
period of fifteen min-
utes, from 6:45 to 7
o'clock in- the eve-
nings, educational
talks are broadcast
from NAA, the
transmitting  station
of the Navy Depart-
ment, located at
Radio, Virginia, the
wave-length em -
ployed being 710 me-
ters. If  Commis-
sioner Tigert is in
the city, he usually
delivers the lecture
by use of a remote-
control system inter-
linking his Chevy
Chase residence with
the powerful radio-
telephone transmitter
at Radio, Virginia.
Absence from Wash-
ington or  press-
ing duties that may
engage the attention
of the Commissioner
of Education, then
the duty of deliver-
ing educational hints
— 4 devolves upon L. A.
Kalbach, Chief Clerk
Bureau of

Education, who like-

wise maintains or-

derly telephonic
communication from his home with the wire~
less -broadcasting station, NAA.

Thirty-tiwo broadcasts under the title
“Public Education by Radio” had been issued
hefore the end of March, 1923. In addition
to the broadcasting of these educational
talks, each consisting of about seven mimeo-
graphed pages, by the United States Navy
Department through NAA, there are two
private transmitting stations spreading the
gospel of education. These are located on
the Pacific Coast, namely, the Mercantile
Trust Company of San Francisco, California,
and the Tacoma Daily Ledger of Tacoma,
Washington. Moreover, the Bureau of Edu-
cation mails copies of these broadcasts regu-
larly twice a week to 2,000 newspapers scat-
tered throughout the length and breadth of
the Nation. This service to the press was
introduced on January 27, 1923. The co-
operation of the newspapers in publishing
these broadcasts is earnestly solicited by
Uncle Sam's national educational agency.
Thus, directly and indirectly, it is not an
extravagant claim in assuming that millions
of American citizens are benefitted by
‘“Public Education by Radio.”

“This audience of the general public which
the Bureau of Education has to reach with
educational information,” to again quote the
Commissioner of Education, “includes  the
entire voting population of the United States
and particularly fathers and mothers. In
1920 there were 22,059,582 children in the
public elementary and high schools of the
United States. It is the parents of these
children and the taxpayers in their communi-
ties that the Bureau of Education desires to
reach, for no improvements in school build-

(Continued on page 2193)
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Trolley Cars Try Radiorphones
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Experiments With the Wired Wireless System, Tried Out on Trolley Cars. Proved

Possible to Carry on Phone Communi-

cation Between Moving Cars, as Well as Headquarters. The Photo. Above Shows

an Experimental Set, That Was Temporarily Installed in a New York Trolley

Car. The Right-Hand Photo Gives a I}Sctger View of the Transmitter That Was
sed.

to be Highly Successful. It Was Found
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CARRIER current telephone, operated

by radio guided by trolley wires, was

demonstrated recently on trolley lines
of the New York Third Avenue Railway in
the Bronx by engincers of the General Elec-
tric Company and the Third Avenue line.
By the use of this current and the “wired
wireless” telephone apparatus a conversa-
tion was carried on hetween a trolley car in
motion along St. Ann's Avenue and a sub-
station three miles distant. Walter J. Quinn,
electrical engineer of the Third Avenue sys-
‘tem, said:

“Operating delays usually occur through
unforeseen causes, such as fires, accidents
and traffic congestion. Even with the best
telephone service time is lost in reaching
emergency crews and other employes who are
charged with the duty of maintaining
schedules and clearing up trouble. Where
such employes are beyond reach of imme-
diate telephone facilities additional time is
required to dispatch messengers for them.
To improve this condition it seemed most
logical to use the trolley wires and feeders
of the system as a channel for the broad-
casting of signals and messages, and with
this in mind the General Electric Company
and the Third Avenue Railway Company
have been jointly experimenting for several
months.

“The wires and feeders form a network
covering the entire system which furnishes
ready means of contact with all strategic
points and also the means by which emerg-
ency motor vehicles may instantly make con-
‘tact and be placed in communication with the
central dispatching point. We have found
that by a suitable modification of the con-
ventional radio transmitting system the out-
put of the transmitting station in the form
of high frequency carrier currents is modu-
lated by the voice through suitable amplifier
and modulator tubes.”

The General Electric Company said in a
statement :

“This is the third practical use carrier
current has been put to by the General
Electric Company. It was first used to
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operate a street lighting system from a re-
mote power station, next for communication
over high tension power lines which carry
up to 120,000 volts and today for an inter-
communication means between trolley cars
and the sub-station or dispatcher’s office. By
installing the set on the repair or emergency
wagon, a Similar means of communication
may be maintained which at the present time
the Third Avenue Railway officials feel is

in the July Issue of Radio
News You Should Read

Radio Control. By Capt. H. W.
Webbe, A. I E. E,, Asst. Professor
Communications, Military Dept,,
Ohio State University.

A New Type of Single-Tube Reflex.
By Clyde J. Fitch. .

Health by Radio. By S. R. Winters.

Construction of a 10-Watt C.W. and
Radiophone Set. By D. R. Clem-
ons. Radio Instructor, Dodge’s
Radio Institute.

Radio Control of Ships. Some here-
tofore unpublished data on the
inventions of John Hays Ham-
mond, Jr., and several other inter-
esting articles for the amateurs

and Broadcast listeners.

more essential than linking the trolley cars
with the main office.

Several persons listened to the conversa-
tions which were carried on while the trolley
car proceeded up and down St. Ann’s Ave-
nue at a slow speed and all agreed that the
speech was as clear as that obtained over a
land telephone.”

WEATHER FORECASTS ARE
BROADCAST BY RADIO-
PHONE FROM NAA

~ Broadcasting by radiophone from the Arl-
ington Naval Radio station (NAA) 'of

wwWw americanradiohistorvy com

weather forecasts and warnings for each
of the States comprised in the Washington
forecast district was inaugurated February
15, 1923. Broadcasts are made three times
daily, at 10:05 a. m., 3:45 p. m., and 10:05
p. m.,, respectively, on a wave-length of 710
meters. The State forecasts are for northern
New England (Maine, New Hampshire, and
Vermont), southern New England (Massa-
chusetts, Rhode Island, and Connecticut),
New York, Pennsylvania, New Jersey,
Delaware, Maryland, District of Columbia,
Virginia, North Carolina, South Carolina,
Georgia, Florida, Alabama, Mississippi,
Tennessce, Kentucky, West Virginia, and
Ohio. A general forecast covering the en-
tire district and such storm and flood warn-
ings as are issued for any portion thereof
are included.

On Saturdays there is included in the
3:45 p. m. broadcast the weather outlook
for the ensuing week, Monday to Saturday,
inclusive, for the North and Middle Atlantic
States, the South Atlantic and east Gulf
States, the Ohio Valley and Tennessee, and
the region of Great Lakes. On Wednes-
days, March 15 to November 30, inclusive,
a summary giving the effect of the weather
on crops during the preceding seven days
ending at 8 a. m., Tuesday, will be given in
the 10:05 a. m. broadcast.

A feature of this service, which provides
for dissemination of the weather forecasts
immediately after they are issued, is that
the announcements are made directly from
the Weather Bureau office in Washington
which is connected by telephone with the
radiophone transmitting apparatus located
in the Naval Radio station (NAA) at
Arlington, Va.

It will be appreciated if those listening in
on these radiophone broadcasts of weather
forecasts and information sent from NAA
will write to the Chief of the Weather Bu-
reau, Washington, D. C, by letter or postal
card, advising as to clearness of the:broad-
casts and. which schedule;-(10:05 a. m.; 3:45
p. m, or;J0:05:prm.) s most frequently

17 (Confinued on page 2195)
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A View of the Re-
ceiving Apparatus
Aboard the S. S.
Paris. A Continual
Watch Is Kept
While At Sea.

F we will but freshen our memories, we
will recollect that not many years have
elapsed since radio was in its infancy.
Especially has ship wireless seen a
wonderful change and those times peo-

ple thought automatically of ocean liners
when we spoke of radio. But the minds
of the people, like the world, are changing
every day. Wireless is-one thing that has
made extraordinary advancements and has
tended to change millions. Broadcasting is
now the vogue and untold thousands, both
young and old, have suddenly become mag-
netized by its influence and enchantment.
It is mainly for this reason that they are
forgetting what part wireless plays on the
sea and are unacquainted with the appear-
ance of the wireless room aboard a present
day trans-Atlantic liner, what it resembles
and what it contains. Broadcasting is eccu-
pying nearly all their time, but hardly any-
one would refrain. from.-accepting an in-
vitation” to " inspect the~radio.: equipment

It .would

ahcard a liner like the new Paris.
be more than a treat to them.
The days when wireless was classed on
hoard ships as only part of the emergency
equipment, have vanished into the mist.
Radio has more than once proven its greaf
value and there are very few companies to-
day that would think of sending their ships
to sea tninus radio apparatus. But there
is a law that compels them to do this and
in disregarding this law they would he
liable to a fine of thousands of dollars. But
even if there were no such law, ship owners
would certainly be far-sighted enough to
realize its usefulness. For one thing, it is
an -indispensable means of communicating
with a ship far at sea, regardless of time
and regardless of its location. It also safe-
guards the lives of those aboard and the
great fear of distaster is partially blotted
cut, for with radio aboard, assistance can
casily and quickly be had. But disregard-
ing "4l this, there are other reasons why
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A Modern Liner Radio Outfit

By C. A. REBERGER

L] g 1y THERLCEER TR

Upper Left: A View of the 5 KW.-CW.
Transmitter of the S. S. Paris. Note the
Large Oscillation Transformer Atop the
Transmitting Cabinet. This Set is Capable
of Covering Great Distance. Above: The
Captain of the S. S. Paris, Communicating
Direct With Land By Means of the Radio
Telephone Transmitter Installed On His
Ship. It Has An Approximate Range of
400 Miles.

It g A i

radio camot possibly be side-tracked
as part of a vessel's equipment that
are too numerous to meution here. A
modern liner of today without wire-
less is well nigh like a city without
telegraph or telephone lines, an aero-
plane without wings or a ship minus
a rudder.

One of the latest additions to the
great vanguard of boats already en-
gaged in the trans-Atlantic trade is
the French line vessel Paris. The new
boat is modern in every respect and
every inch of her 800 feet 1s given
over to some good purpose. Being an
up-to-date ship, radio equipment could
hardly have been omitted. Each voyage she
carries hundreds of passengers across the
rough Atlantic Ocean and each trip she sends
and intercepts hundreds of important radio-
grams by means of her powerful radio.
On such a liner, it is essential that there be
the most modern radio apparatus—power-
fn), efficient and very reliable. It must be
far hetter than the type of equipment found
aboard the freight hoat or the smaller
passenger vessels, for much more is ex-
pected of it. The Paris has such equip-
ment—the last word in high class commercial
wireless apparatus of French manufacture.

The great ship carries two separate send-
ing sets, one a spark outfit—the other a tube
or C.W. transmitter. All new ocean steam-
ers are carrying the new type tube set, for
they have the reputation of causing much
less interference to other ships, than the
(Continued on page 2132)
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[nauguration of Cuban Radio Academy
As Reprorted by ULPIANOG MUNIZ

Cuban Ccrrespondent of Radio News

OMETIMES the result of the lightning
S flash of an idea which carries with
it the conception of great ideals is
a wonderful thing. On other occasions it
is the result and accomplishment of long
matured studies, of intelligent applications
of the brain to actual problems. Doctor
Cartaya, the clever Director of the Com-
munications Department of Cuba, studied,
applied his studies and developed, with a
keen sense of worldly knowledge as well as
farsighted comprehension of the great future
this science will have, the Radio Telegraph
and Telephone Academy of the Cuban Gov-
ernment,
1t was opened, inaugurating the Radio
Course, on February 24 of this vear. With
the cooperation of the Cuban Telephone
Co.’s broadcasting station, PWX, and
Romeuw’s orchestra, a select musical pro-
gram enhanced the delightful hours passed
in the distinguished company of those who
were listening at the same time to the descrip-
tions given by Mr. Enrique Lasanta, Chief
Professor of the Academy, a man in the con-
fidence of Doctor Cartaya, who chose him
to carry on this important charge, on ac-
coumt of his personal merits and intelligence.
Marconi ship sets, wireless specialty re-
ceivers, short and long wave units, B. of
S. audion control panels, radio and audio
frequency amplifiers, U. S. N. field trans-
mitters and receivers, a Westinghouse spe-
cial 20-watt C.W. and telephone transmit-
ter, De Forest honeycomb coil set, in fact,
every modern piece of apparatus is avail-
able for the instruction of students. The
work accomplished i distributing this
ceurse is simply wonderful, being the work
of Dr. Cartaya with Messrs. Novo, Val-
ladares, Mallo and Enrique Lasanta him-
self, who was the principal one of this con-
solidation of radio experts, heing the ap-
pointed professor of the Academy. Mr.
Novo and Mr. Valladares belong to the Tech-
nica! Inspection Dept., and are hoth engi-
neers. Mr. Mallo is the well known radio
chief of Havana, also a radio engmeer and
writer of several radio hooks in Spanish for
the amateurs.

The course is divided into three main
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Dr. Cartaya. of the Radio Academy of the Cuban Gover-nment. Speaking to His Vast Radio Audience

Through the Transmitter of the Academy, Relayed by the Cuban Telephone Co., Through Their Station

PWX.

branches: 1st, cede practice of actual radio-
grams and press dispafches; 2nd, theory
and application of theory to practice in the
workshop ; 2rd, actual practice on the ap-
paratus, mounting and calculation »f sta-
tions, etc, with a short post-graduate field
course with the portable sets far away from
the Academy and making the “acid test”
for the star pupils.

Referring to the phntographs, we see
Doctor Cartaya speaking to his vast radio
audience through the transmitter of the
Academy, elayed by the Cuban Telephone
Co, and Mr. Lasanta, his assistart and
radio professar, standing by, watching the
modulation of the set.

o~

A Better View of a Part of the Academy’s Apparatus.
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At the Extreme Left Are a Number of U. S.
Navy Type Receivers and Amplifiers. The Academy Also Has Some Field Sets for Qutdoor [nstruc-
tion, Giving the Students the Chance for Practice Under Actual Conditions,

www americanradiohistorv com

We Have Here a Good View of a Part of the Academy’s Apparatus Used for Instruction.

In the second one we may admire the good
arrangement of apparatus and exactness of
disposition. We look only at one-half of
the equipment, as the most important field
scts are behind the other door, out of sight.

It is our aim to congratulate the orig-
inators of the idea, as well as those persons
who contributed with their valued assist-
ance to make the Radio Academy a real
fact, and Doctor Cartaya will be, no doubt,
amply repaid for his efforts when he knows
the benefits and big opportunities that he
has afforded to young people to become
proficient in the radio science and following
a career that will bring many chances for
advancement to those who take care of it
NOW.

There is a project on foot to supply uni-
forms for the Academy’s members. This
15 the idea of young Mr. Lasanta.

Meantime, let Dr. Cartaya and his staff
receive our sincere congratulations, and
hope to see the Academy’s rooms crowded
with eager voung men in search of intel-
iectual advancement.

RADIO REGULATION IN CUBA

ENDING the passage of a law to cover
the use of radio telegraph in Cuba, a pres-
idential decree 'ias been issued defining the
various classes of non-governmental radio
stations and prescribing certain general rules
for their operation, says Acting Commercial
Attache P. L. Edwards 1n a report to the
Department of Commerce. Up to the
present time there has been no law or
regulation covering the construction or
operation of radio stations in Cuba.
Under the decree, non-governmental radio
stations are divided into five classes, A, B,
C, D, and E, to each of which is assigned
a wave-length and a maximum power. No
sets of any of these classes will be used. for
commercial purposes. Classification is as
follows :
(Coniinued on page 2168)
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VUast Range Of Ether Vibrations

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

T is of interest to call attention to the

fact that what is called the spectrum

—that is to say, the known range of

vibrations in the ether—is now nearly

complete. - By different methods it is
now possible to detect and obtain rates of
vibration ranging from those of quite low
frequency, expressed by such small figures
as 1,7or' even a fraction, per second, up to
those-which are so immensely rapid as to
be almost uncountable.

To /deal with the slow ones
first, “the capacity of a farad
joined” ‘to: an inductance of a
henry’would have an oscillation
period. of six seconds, which is
about ‘the same as the oscillation
period of ‘a charge upon the sun.
On the earth a charge would com-
plete an oscillation in the seven-
teenth part of a second. A micro-
farad connected to a henry of in-
ductance would oscillate a thous-
and times in six seconds, and so
generate a feeble wave 1,800 kilo-
meters long. To get anything like
strong radiation we must quicken
the rate of vibration, and shorten
the wave; but a very practical
wave, 1,800 meters long, with a
frequency of vibration about
170,000 per second, can be got by
coupling a millimicrofarad, or
nine meters capacity, to a milli-
henry, or 10 killometers induct-
ance. It is still easier to get
waves of great intensity only a
few meters long. A wave of 300
meters has an oscillation fre-
quency of a million per second;
and with care and precaution
these so-called wireless waves can
be shortened in the laboratory
down to something like a centi-
meter ; which would correspond to
thirty thousand million vibrations
per Second.

So already the electrical rates
of vibration are getting consider-
able, but still nothing like those which we
have learned to associate with ordinary light.

The range of luminous vibrations, that
is, those which can affect the eye, and, there-
fore, are popularly called light, is, as is well
lnown, limited to “an octave” ranging from
about 400 to 800 millions of millions per
second. But below the visible range we have
the infra red, sometimes called ‘“heat”
waves, extending downwards without any-
thmg but an experimental limit, until they
almost reach a range of extremely high
clectrical vibrations, such as those ahove
mentioned, rising up to meet them. Elec-
trical  vibrations go on extending down-
wards, through the great range of wireless

waves, with frequencies of anything from a
million to, say, ten thousand per second, to
the slow oscillation of large capacities joined
to great inductances, such as one might have
in a transformer station, or with alter-
pating dynamos, it being understood that
the radiation from these slower things is
insignificant, and that the radiating power
increases (other things being equal) with
the fourth power of the frequency of the

A Recent Photograph of Sir Oliver Lodge, the Eminent Scientist, Philoso-
pher and Psychic Investigator. The Result of His Experiments with Ether
Waves Appearing on These Pages Cover the Subject in an Admirable

Manner.

vibration.

At the other end of the scale, above the
visible range, we have ultra-violet radiation,
extending into the photographic region with-
ont ohvious limit. There has been a prac-
tical limit until lately, but now the range
has been extended, by photo electric de-
vices, until it overtakes and begins to over-
lap the soft x-rays. And these rise, through
ordinary x-rays of excessively high fre-
quency, up to the gamma rays emitted by
radium, which at present constitute the high-
est terrestrially known rate of vibration,
some hundreds of thousands of millions of
millions per second.

It is possible that in the sun, or espe-

cially in the interior of some of the hotter
stars, there may be rates of vibration even
higher than that, due to the disintegration
of atoms and the excessive temperatures
which would be there encountered.

All these higher rates of vibration would
be very deleterious to us; but fortunately
they are casily stopped by a thin layer of
matter, so that from the stars they hardly
emerge, while those from the sun are
screened from us by the earth’s
atmosphere. We only encounter
a few of them when we ascend to
great heights; and then we do
experience their blistering effect.

It is beginning to seem probable
now that the earth is kept warm
by the absorbing power of a layer
of ozone in the upper regions of
the atmosphere, which has the
power of stopping a good deal of
radiation and of becoming warmed
hy it; thus constituting a sort of
blanket, and preventing us from
ever feeling the full intensity of
the dread cold of space, which
must be a close approximation to
absolute zero. When the sky is
clear and the sun is set, we do
feel some traces of this cold, and
that is what gives us our hard
frosts. But for the most part the
earth as a whole is mercifully
screened from the more violent
ranges of temperature. Other-
wise life could not have persisted
and attained the approach to per-
fection which in the course of
millions of centuries it has at-
tained. Presumably there is some
kind of similar provision on most
of the other planets; and accord-
ingly it appears probable that life
of some kind—though not neces-
sarily human life—would be
found on them also.

By the planets here mentioned
we mean the planets of the solar
system, the only planets of which
we have anything like adequate knowledge.
What may be happening on the innumerable
other planets which may be circulating round
the infinitude of stars in space, we have at
present no conception. But the universe is
so majestic, and its possibilities so immense,
that no one with any wisdom would venture
to put a limit to the possibilities and variety
of existence. :

We seem to have traveled far afield from
the more or less practical considerations
with which we began.  But now that we are
beginning to deal in an intelligible and
practical manner with the Ether—that uni-
versal medium which unites all the worlds,
—no one can say what may be the ultimate

A Much Enlarged Illustration of the ‘Minute-Waves of an Ultra-Violet Ray.

Thickness of a Page of This Magazine.
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The Distance from A to B Would Represent a Length no Greater Than the
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A Radio Wave, 1415 Miles, or, Approximately, 23,250 Meters in
Length. This is the Size of the Waves Sent Out from the Radio
Actual Comparison of the
Length of This Wave and That of the Ultra-Violet Ray is Beyond

Station at Bordeaux, France. The

Human Conception,

outcome. The Ether has already brought
us much information as to the chemical con-
stitution and other details of what are
called the Heavenly Bodies;—though it
should always be remembered that the earth
is one of them, though a small one, yet just
as much a heavenly body as the others,
difficult as it may be occasionally to believe
it, or to reconcile that fact with some of
the doings of humanity :—the Ether 1 say
has already brought us so much informa-
tion about the heavenly bodies that it
may by the progress of Science bring us
more; and so in due time we may receive
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quite unexpected information about them.

For Science is as yet in its infancy. Our
methods of exploration are continually en-
larging; and we have already found that
we are not isolated and disconnected from
the rest of the universe as we formerly
helieved, and as in olden times, for all prac-
tical purposes and by the methods of Science,
we were. Though it should always be re-
membered and admitted that, by methods
other than those of Science. men have al-
ways believed themselves to be in touch—
at first awe-stricken but afterwards rever-
ent and even affectionate touch—with a
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higher order of existence. Things half
known and but dimly glimpsed by the
ancients may in process of time become
known to us, through the accumulation and
handling of laboriously acquired knowledge.

And just as the higher and lower regions
of the spectrum have gradually united, so
that some approach to continuity is estab-
tished through the whole range, so it may
be hoped, and even confidently expected, that
in the long run the regions of knowledge
and of faith will approach each other
by gradual extension, and merge into a com-
prehensive unity.

Recommendations Of the National Radio Committee

announced that its recommendations to
the Secretary of Commerce mark a new
era for the radio public. It recommended
that the interference experience by broad-
casters and listeners be relieved by the open-
ing up of a new wide band of waves by the
Government and a new assignment of indi-
vidual wave-lengths to broadcasting stations.
This is made possible by the opening up of
what was previously government reserved
waves and the shifting of certain ship waves
out of the broadcasting wave bands. The De-
partment of Commerce, acting under its
present authority, will be able to establish
and enforce the new regulations, and thus
bring order in the radio world.
Boiled down, the important recommenda-
tions of the conference are these:
Previously all broadcasting was concen-
trated on three wave lengths, 360, 400 and
485 meters. Now a new field extending from
222 meters to 545 meters can be created for
the purpose. Within that field stations can be
assigned individual wave lengths and divided
into two classes. The higher power Class
“A” stations corresponding to the present
Class “B” stations can use wave-lengths

THE second National Radio Conference

hetween 288 meters and 545 meters, while
lower powered stations (new class “B” sta-
tions) can use the waves from 222 to 286.

This will enable the higher power stations
distributed in 50 localities and comprehen-
sively covering the United States, to be
within the reach of every listener Suit-
able wave-lengths are provided in the rec-
ommendations for the more than 500 exist-
ing lower power stations.

The report urges that the field of amateur
activity be extended by alloting a band ex-
tending from 150 meters to 222 meters in
place of the waves up to 200 meters now
used. The band from 200 to 222 meters can
be reserved for high grade continuous wave
telegraph transmitting stations operating
under special license. Technical and train-
ing school licenses can also occupy this band.
The report confines spark amateur radio
telegraph stations to the band 175 meters to
200 meters.

It also includes the provision that ships
using 450 meter waves keep silent between
7 and 11 P. M. and, as soon as possible,
readjust their equipment for transmission on
wave-lengths above 600 meters.

Provision is made in the recommendations

wwWw americanradiohistorv com

for a new field of ship telephone service,
enabling persons on shore to talk to those
aboard ship. This can be carried out on
waves far above broadcasting waves, so that
no interference can result.

The reading of telegrams or letters by
broadcasting stations should be permitted,
says the report, so long as the signer is not
addressed in person and so long as the text
matter is of general interest.

Another recommendation is that simuyl-
taneous rebroadcasting be permitted as a
service only on a broadcasting wave-length,
and with the authorization of the original
broadcaster and of the Department of Com-
merce.

The new regulations recommended are
based on a plan submitted by the radio in-
spectors of the Department of Commerce,
and include elements from other plans sub-
mitted by the Radio Section of the Asso-
ciated Manufacturers of Electrical Supplies.
The National Radio Chamber of Commerce,
The Institute of Radio Engineers and the
American Newspaper broadcasting stations
and several other groups.

It is the unanimous opinion of the con-

(Continued on page 2169)
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Awards of the Super-Regenerative Contest

Third Prize Class |

A Portable Super-Regenerative Set

HIS super-regenerative set is of the

bank condenser type, better known as the

Flewelling circuit and consists of one
50-turn Remler coil, one 75-turn Remler coil,
one 23-plate Murdock condenser (Vernier
would be preferable), one Freshman variable
grid leak and condenser, three .005 M.F.
Dubilier condensers, one 101-Durham vari-
able high resistance, one moulded socket,
one “Kresge” rheostat, one W.D.-11 tube
with adapter, one Red Seal dry cell, one

By E. W. CUTTING

L) Mty

Two Views of Mr. Cutting's
Super-Regenerative Receiver.
A Peanut Tube and Honey-
comb Coils Are Employed
With This Set. Very Good
Results Have Been Obtained
With But a Few Feet of
Lamp Cord as an Aerial
The Circuit Used is Shown
on the Right. It is Known
as the Flewelling Circuit and
Employs the Principle of the
Eaton Oscillator _to Produce
the "“‘Super-Effect.”
i

P b s,

Eveready 45-volt “B” Battery, one Frost
jack, one Deveau plug, one pair Penberthy
phones, and about 6’ of lamp cord for an
aerial. The case is an old phonograph case
with a curved lid which can be used as a
loud speaker, as shown. The switch shown
is to cut out the condenser bank, thus mak-
ing the outfit work as an ordinary regen-
erative set.

The grid leak and the variable high re-
sistance are very sensitive and somewhat
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difficult to adjust, but when properly ad-
justed this set brings in WJZ, KDKA, WGY,
KYW and others. at least as loud as the
ordinary one-tube set wusing aerial and
ground. For daylight reception either a
ground or an aerial may be used, but not
both. At night neither seem to be needed.
As can be seen from the photographs,
everything needed is carried inside the case;
phones, batteries, aerial, and all are out of
sight. The total cost, including everything
except the case is approximately $40.

The Armstrong Super-Regenerative Receiver

ception and amplification has probably

created more discussion than any other
since the advent of popular broadcasting;
and it has been rather strange to me that a
greater use has not been made of it among
the amateurs, and that such a receiver has
not as yet appeared on the market. After my
own personal experience with all the other
standard systems, I unhesitatingly say that.
especially for city use, and also tor the
country, when one considers the Summer
static difficulties, it is the real Rolls Royce
of receivers.

Now 1t may be that on account of its radi-
cal departure, in principle, from the
straight regenerative system that one at-
tempting to wire up such a set for the
first time, may encunter a great many dis-
couragirg troubles until the new principle
has really been mastered. At least, this was
my own experience and it was only after

THIS remarkable principle of radio re-

By W. HARPER, JR.

several months of very persistent effort that
some of the mysteries dissolved into very
simple facts. And even then, I confess, it
was quite some time before I really began
to appreciate this wonderful circuit and

I )

A Rear View
of Mr.
Harper’s
Three-Tube
Super-
Regenerative
Receiver.
Note That
the Large
Honeycomb
Coils Are
Mounted at
Right Angles
to Each
Other.
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www americanradiohistorvy com

could use it to somewhere near its full
capacity.

In principle its range is unlimited as well
as its amplification and it is solely tem-

porarily restricted by the quality of tubes
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employed, the receving phones and artificial
local conditions, as all of these details will
be subject to marked improvement in a short
time.

It looks as though at last the human mind
is at the threshold of touching upon the
infinite.

To one who is contemplating experiment-
ing with such a receiver I would say by
all means do it, although so many have not
been successful. Because, if the following
instructions’ are carefully noted, it is really
quite simple after all, as is the case with
nearly every big thing wcrth while.

Contrary to the idea that it is critical and
hard to tune I unhesitatingly state that
the set here pictured and described is
quicker and easier to operate than the most
approved conventional phonograph and I
don’t mean just on local stations either, but
from New York, tuning in KDKA and
WGY.

It is the ideal receiver for the good little
wife to use during some of those boresome
lonely hours when friend husband is away
at the office and she hasn’t much patience
to turn up a lot of rheostats and fish about
with several dials.

In the case of a well designed “Super”
all that is necessary is to push a button
which lights the tubes, and if there is any-
thing on at the station at which the one
tuning condenser is set, you have it right
away, full volume and quality with no criti-
cal rheostat adjustment or tickler setting to
improve it or hold on to. And by tuning
the one dial throughout its range, you will

i e

Another View
of Mr. Har-
per’s Set. The
Tubes From
Left To Right
Are, Detector
and Regener-
ator, Oscilla-
tor, and
Amplifier.

all that three V.T.-2 tubes can put into it.
The ampiification is faultless, so far as the
work of the circuit goes.

A few moments ago, while writing this,
I walked across the room and pressed the
button without even looking at the receiver,
and at the same moment I was searching
my mind for a clear way to word the idea
of its new simplicity, and until I returned
to my desk I had not realized that I was
listening to the overture at the Capitol
theater and after a moment’s thought de-
cided it was too loud so the only adjust-
ment made was to tone it down a little;
quite a new complaint for a radio receiver.

There are some essentials to bear in
mind regarding the assembling of the
“Super.” In the first place it should be
placed in a cabinet not less than 24” by 8”,
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The Circuit Diagram of the Super-Regenera.tor Described. The Variometer L2 Is In Inductive Relation

To Coil

know whether anything else is doing be-
tween here and the Mississippi River. You
see, there is the absence of the old idea of
tuning the primary and then trying to coax
in the signal with regeneration at each step
in tuning.

As to volume and quality, the old style
regenerative fan ‘has a most pleasant sur-
prise in store for him. There is not a loud
speaker on the market that can take care of

Try This

amateurs have often been dissuaded from

completing the job because of the great
size of form needed for the coil with the
greatest number of turns. Take a tuner, for
example, in which the primary has 35 turns,
the secondary 50 and the tickler 80 turns.
Using No. 22 S. C. C. copper wire, the
radio amateur finds that“he can get 25
turns to the inch, measuring at right an-
gles to the direction of the winding; *80
turns mean a little over 3” of winding,
which in turn require a form over 715"
in diameter.

This is too large to handle and to mount

IN making a three-coil spider-web tuner,

L1,

inside’ measurements. The best of materials
must be employed and the three variable
condensers kept well separated. The induc-
tance coils must be separated from the tubes
as far as possible, and the tubes so placed
that their respective plates shield each other.

It is also necessary that the primary wind-
ing is in the same direction as that on the
stator of the variometer above it. This
variometer should be of a type of least dis-

New *““Duo-Vertical”’

By ARTHUR S. GORDON

WOUII'ld.

Method In Which the Duo-Vertical Coil Is

www americanradiohistorv com

tributed capacity effect and there should
be 58 turns of wire on its 214” diameter
rotor, with a respective number of turns on
its stator.

Be sure that the tuning condenser is
shunted between the loop and the primary
coil. Use V.T.-2 tubes as I have found
that very few of the U.V.201’s are hard
enough. However, I believe that the new
201-A should work nicely.

When you first try your “Super,” set the
variometer at full inductance and if there
is no sound, reverse the leads to its ter-
minal connections. Also turn the rheostat
of the middle or oscillating tube on full and
after the detector of the first tube is up,
reduce the current on the oscillating tubc
until just above the point where it roars.
(Quite the reverse of the case of the plain
regenerative set).

The phone plug in the first jack which is
using the first two tubes only will give all
the sound a pair of head phones will stand ;
do not put them on the last tube if they
are good phones. The first dial on the panel
from the left controls the tuning by means
of a .0005 mfd. condenser. The second con-
trols the amount of regeneration, and on
distant stations will cut out interference.
The third is on a .001 mfd. variable con-
denser which controls the two grid oscil-
lations and requires very little adjustment
for local work; set it ahout half way im.
The fourth is also a .001 mfd. variable con-
denser. and for all local work leave it at
zero, but for distance and great volume
turn in. This condenser controls the plate
oscillations and upon it depends the ahsence
of osciliating noises in the phone; the less
condenser used the quieter it will be. It
should also be noted that these last two
variable condensers are merely the variable
part of the whole condenser capacity used,

In constructing this set I would also ad-
vise that the various parts be placed exactly
as shown and the wiring followed likewise.

The grid batteries are necessary and the
one on the third tube should be at least 22
volts. These hatteries are small and must
he placed as near the tube as possible. Up
to 300 volts may be used on the plate of
last tube, if more grid battery is also used.

Winding

conveniently, and in searching for a better
way to wind the tickler coil. a radio ex-
perimenter hit upon a novel plan, details of
which are described and illustrated in this
article.

Instead of providing one extra-large disc
for the tickler winding, he made two small
discs and put them side by side on a tem-
porary shaft, as shown in the diagram.
For uniformity’s sake he made this double
form the same size as the primary and
secondary forms. Then he made what is
described as a “duo-vertical” winding. That
is to say, he wound identical coils side by

(Continued on page 2140)
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Heard But Not Seen

VAR and all

SYUDIO MANAGER AND CHIEF ANNOUNCER
OF WEAF

IWIETATE

NEW YORK CITY
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ASSISTANT ANNOUNCER
OF WGY

Kolin %agm‘
ANNOUNCER AND “THE CAT'S LEFT EYE=~ 1
BROW' OF WGY

IVWIGY,

SCHENECTADY, N.V.

AN Llufrie

ANNOUNCER OF WEAF
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Radio News for June, 1923

Here Are the Big Boys of Stations WEAF and WGY. Mr. Randall Gets Around His Tongue-Twisting Call In Fine Manner. By Repeating Slowly—

This Is Station W-E-A-F, Mr, Llufrie Is Jus’ As Good.
Kolin Hagar Has a Voice That Charmeth Women.

Evidently. Mr. Weidaw Dresses For His Audience,
Listen To Him, Girls!

We Can All Appreciate It From Now On.

What Radio Is Doing For The Blind

ADIO is making it possible for the af-
R flicted to get much more out of life

than it was possible to secure before
the recent development of the marvels of
radio service.

The blind are especially benefitted. In
schools for the education of the blind,
and in some of the working homes for the
blind. radio sets are making it possible for
many forms of entertainment that were
until recently impossible, unless there was a
large sum expended to secure musical and
other talented entertainments.

Radio brings the very hest of entertainers
within hearing of the blind, and the read-
ing of news items by the various broad-
casting stations several times a day, and the
weather reports, as well as the different
timely talks and lectures on a wide range
of topics, make something for the blind to
lock forward to each day, and since the af-
flicted cannot sce to read the daily papers,
and have little chance to keep posted on
current events, they can listen in and get the
latest news, and hear the different suhjects of
interest to everybody in the form of short
talks and lectures.

Many of those who cannot see have put in
radio sets, at their own homes, and they
can soon learn to tune in and pick up the
various points where there is good music
and other forms of entertainment, and they
find it much easier to be contented in their
own home circle.

A fairly good receiving set will enable

By JOHN T. TIMMONS

them to listen in and pick
up religious services at
many different churches,
and since the sense of
hearing is so highly devel-
oped in the blind. it is pos-
sible to listen in and get
the real benefit from any
church service, both on
Sunday, and often during
the week.

The writer has been de-
prived of cyesight for

One Can Easily Imagine the
Keen Enjoyment That the
Blind Derive From Radio.

years, and has found radio
very satisfactory. In spite
of the fact that he caunot
sec the figures that tell of
the wave-lengths, he can
get different cities and sep-
arate them better when
they are sending out on the
same wave-length than
many who have eyesight to
aid them.

It is possible, by the pe-
culiar rushing or hissing or
(Continued on page 2150)
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The Vario-Aerial

By D. E. GARNETT

A LOOP AERIAL AND VARIOMETER COMBINED, NO ORDINARY AERIAL, GROUND, TUNING-DEVICE, COIL
OR CONDENSER BEING NECESSARY. USED IN LONDON. PARIS IS HEARD WITH IT.

OST experimenters with multi-

valve receivers have discovered

that signals and short-range teleph-

ony can be picked up without using

any aerial at all, the coil, if of
suitable size, being capable of receiving sig-
nals direct.

The writer noticed some time ago that
the same effect could be obtained with a
variometer connected between the aerial
and earth terminals of a receiving set; but,
as in the case of a simple tuning coil without
aerial, signals were very weak.

Further experiments suggested the idea
or combining the variometer principle with
a Joop aerial, and resulted in the produc-
tion of an instrument which, for want of a
better name, has been called a vario-aerial.

Without making any extravagant claims
for the efficiency of this device, it may be
stated that it will work effectively wherever
an ordinary loop aerial can be used.
Further, it appears from comparative tests
that a vario-aerial only 2 ft. in diameter
will give results at least equal to those oh-
tained with a simple loop aerial, no matter
what the size or method of winding of the
latter may be.

The chief interest of the vario-aerial lies,
however, not so much in the question of
efficiency as in the fact that no additional
tuning device whatever is needed. It is
placed directly between the aerial and ecarth
terminals of the receiver without any coils
or condensers, and, of course, there is no
carth lead.

A few details of the performance of the
vario-aerial, shown in the photograph, which
1s. wound for broadcasting wave-lengths,
may be of interest. :

The receiver used consists, as can be
seen, of five valves (2 R.F, 1 detector and
2 AF).

With two valves (detector and either one
R.F. or one AF. stage), a small loud
speaker can be used.

With three valves the loud speaker is
quite effective, one R.F. and one A.F. stage
giving slightly better results than two A.F.
stages.

=0
0
=0

80

Fig. 4

f1g.2

Showing the Method of Constructing the Bearings
and the Manner in Which They Are Mounted.

With four valves (1 R.F., 1 detector. 2
A.F.) speech and music can be heard all
over the house and in the street below,
the installation being on the second floor
of the building.

The switching in of the second R.F.
valve does not improve results; in fact,
four valves work rather better than five.

No regeneration is used.

It may be noted that as the receiver in
question consists of five valves, not in sepa-
rate units, the results obtained with one,
two, three, and four valves are probably
not as good as they might be with a series
of units, or a set designed for the particular
number of valves used. A three-valve set

A Photograph of the Vario-Aerial. The Frames
Are No More Than Children’s Wooden Hoops,
the Wire Being Wound Directly on Them.

should give excellent results with the vario-
aerial
CONSTRUCTION

The construction of the instrument is
simplicity itself. The materials used for
the one shown in the photograph were as
follows: Two children's wooden hoops, 2 ft.
in diameter ; 100 {t. (about) of No. 26 D.C.C.
wire; four pieces of 4-in. ebonite 114 in.
square; three pieces of threaded brass rod,
3 in. long; 18 nuts, and a few washers; one
small terminal; one blind lath, 4 ft. by 1 in.
by 14 in
. Qne of the hoops is unfastened at the
joint and reduced in size by cutting away
some of the wood and rejoining. When
the smaller hoop is placed inside the larger
there should be a space of about 4 in. all
round between the two.

The four pieces of ebonite which act as
bearings are drilled (A. B), as shown in
Fig. 1, and screwed to the hoops at opposite
points of their circumferences. In one piece
an extra hole is drilled (shown dotted in
the figure) to take the terminal. The object
of these bearings is to insulate the spindles,
which are utilized to make connection be-
tween the two coils. (The spindles might,
of course, pass through the hoops them-
selves, but there would not then be room
to wind the wire unless some sort of flat
“tyre” were provided; as the insulation
would not be good, direct connection between
the coils would be preferable to the method
now described.)

THE TWO HOOPS

Having screwed the bearings to the hoops,
as shown in Fig. 2, the wire can be wound
on. Taking the larger hoop first, fasten the
end 'of the wire to the terminal T, and wind
eight turns round the outside of the hoop,
passing over the insulating bushes. The
turns are not spaced. As soon as wound
bind the hoop spirally with thread or silk
(as shown in the photograph) to keep the

www americanradiohistorvy com

wire from slipping off. Fasten the end of
the wire between the two nuts A (Fig. 2),
leaving a few inches of slack to allow for
the turning of the spindle.

Now for the second hoop. Fasten the
end of the wire between the two nuts
and wind on eight and a half turns, finish-
ing off between the two nuts C.

The third piece of brass rod and the
two remaining nuts, are intended for hang-
ing the vario-aerial from the blind lath,
which can be laid across the picture mould-
ing in the corner of the room The brass
rod may be merely bound with string to
the outer hoop or nassed through a small
screw eye or brass lug. The end of the,
rod goes through a hole in the lath and is
held by one or two nuts on top.

The vario-aerial is now complete. The
aerial and earth terminals of the receiving
set are connected by flexible wire to the
terminal T and the nuts D respectively.
Tuning is effected by rotating the inner
hoop, either with the hand or by means of
the ebonite rods.

A MODIFIED VARIO-AERIAL

Readers may think that as the vario-
aerial was used in London to receive 2
L O there is not much in the idea, since
at such short range broadcasting can be
picked up on almost any sort of aerial.
In anticipation of such criticism, the writer
decided to try for a long-distance station,
and chose the Eiffel Tower as the most likely
trznsmission.

The photograph herewith
vario-aerial wound for the experiment,
which was quite successful. This instru-
ment brings in the Eiffel Tower concerts
clearly in the headphones with five valves.
cvery word of the announcements being
audible. The receiving set used is not
particularly efficient, the valves being very
cld and the “B" battery down to 2V volts
per unit. There is no doubt whatever that
a good four-valve set (1 R.F.) would work
well with this vario-aerial.

The method of construction differs from

Coraboard

shows the

[s]

fip 4

fig. 5

Constructional Drawing of the Completed Vario-

Aerial. Note That Its Two Coils Are Connected

in Series Like a Variometer.

that adopted for the broadcasting wave-
length, but it is equally simple and calls
for no greater skill in the making.

MATERIALS REQUIRED

2 Children's wooden hoops 2 ft. diameter.
1 Large sheet of stout cardboard.
11h. 26 SW.G. D.C.C. wire.
1 Piece ebonite 3 in. x 1 in. x 14 in.
2 Pieces ebonite 2 in. x 1in. x 14 in.
2 Pieces threaded brass rod 3 in. long.
A length of threaded brass rod.
8 Nuts and washers.
14 Nuts and washers.
(Continued on page 2181)
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Some New Dual Amplification Circuits

By JOHN SCOTT-TAGGART, F, (nst. P.

THE FOLLOWING ARTICLE DESCRIBES SOME RECENT EXPERIMENTS WITH CIRCUITS USING BOTH A CRYSTAL DETECTOR AND
ONE OR MORE TUBES, THE OBJECT BEING TO FIND OUT WHICH CIRCUITS WILL GIVE THE BEST RESULTS WITH THE

MINIMUM NUMBER OF TUBES.

----- e ———

Fig. 1. An

Ordinary Crystal

Circuit With

the Addition

of a One-Stage
7- Audio Frequency

Amplifier.

)

T must not be imagined that the crystal
detector is obsolete. It will acquire even
greater importance when a thoroughly
reliable pattern is evolved, that is, one
which will not require constant resetting;
claims have already in fact
heen made for such a de-

L
B2

cord and continuous wave signals may be re-
ceived; on the other hand, when spark or
telephony signals are to be received, the coup-
ling is such as to obtain the critical reaction
effect which gives the loudest signals.

only two coils are employed. The aerial
coil L, may conveniently be a two-slider in-
ductance. The lower slider is for the pur-
npose of adjusting wave-length and the top
slider is for adjustmg the degree of reac-
tion introduced into the aerial circuit,

Fig. 3 is, in principle, very similar to Fig.
2, but this time the anode circuit of the valve
is directly coupled to the aerial circuit, the
anode current flowing through a portion of
the inductance L, and then through the tele-
phones T and the high-tension battery B,,
and so back to the filament. The coupling
between L, and L, is adjusted to obtain the
desired reaction effect. The circuit might
be adapted to a circuit using an inductance
tuned by means of a variable condenser, in
which case a fixed tapping might be taken
from a point en the inductance coil or even
from the top of the coil.

Fig. 4 shows a circuit in which the cry-
stal detector D and the primary T, of a step-
up transformer T, and T, are connected
across the anode osc11]atory circuit L, C,
of a three-electrode valve V. The coupling
between L, and L, is adjusted as before to
obtain the reaction cffect.
The secondary T, of the

tector.

The circuits given below
not only use crystal detectors
in combination with valves,
but use the valve in a dual

capacity—namely, as a low-
frequency amplifier and as a
means of either introducing

IMPROVING THE SINGLE-

3 \ v I
v i ] D z R
ither_introduci Gt 4 c
reaction into a circuit or of 24
actually amplifying the high- ZJ 1
frequency currents. !
G

VALVE CIRCUIT

FFig. 1 shows what is
probably the best single-
valve circuit of a straight-
forward type permissible for [3
the reception of broadcast-

transformer T, T.is shunted
by a condenser C,; the con-
ensers C, and C, may hoth
have a capacity of about
0.002 MF. The valve V is
acting not only as a high-
frequency reaction amplifier,
but also as a low-frequency
amplifier, the telephone re-
ceivers T being included in
the anode circuit of the
valve.

TWO-VALVE CIRCUIT

It is probably when we
consider a two-valve circuit.
that most readers will he
specially interested, as these
circuits may be employed for

ing. In some cases, the valve
is better used as a high-
frequency amplifier, but there
is little to choose between
the two classes of circuits.
It is proposed to improve the efficiency of
this circuit by introducing reaction into
the aerial circuit. As Fig. 1 stands. there
is no reaction effect in the aerial cir-
cuit, which, therefore, considerably damps
down the incoming signals, which for the
moment we may assume are due to radio tele-
phony. 1 introduce reaction into the aerial
circutt by using the valve in an additional
capacity. An inductance coil L, (Fig. 2) is
now included in the grid circuit of the valve
V. this coil being in series with the secondary
T, of a step-up transformer T, T,. The
secondary T, should be shunted by a con-
denser C, having a capacity of not less than
0.001 MF. In the anode or plate circuit
of the valve is included another coil L,, which
is connected in series with the telephones T,
which now require to he shunted by a con-
denser C,, also having a capacity of not less
than 0.001 MF

When honeycomb or similar coils are used.
the aerial coil L, may be in the middle and
the other two coils arranged one on cach
side, the two couplings being variable. The
size of the coils L, and L, is important, and
the best values must be found by experiment.
The circuit is adjusted by coupling L, tight-
ly to L, and varying the coupling between
L, and L,. The reverse procedure might
be adopted I1f both coils are tightly coupled
to L,, the valve will oscillate of its own ac-

Fig. 2.

The Circuit of Fig. 1 Is Greatl:

As Shown.

In order to make sure that the reaction
effect is being obmined, the leads to one or
other of the coils L, and L, should be re-
versed. As one of these coils is made to
approach L, the signal strength should in-
crease considerably.

ANOTHER SINGLE-VALVE CIRCUIT
Fig. 3 shows anather valve circuit in which

Improved By Introducing Regeneration,

broadcast reception as there
is no reaction on the acrial
circuit. Fig. 5 shows the or-
dinary straight-forward and
quite effectivecircuitinwhich
the first valve acts as a high-frequency am-
plifier, the high-frequency oscillations in the
circuit L, C, being rectified by the crystal
detector D, and the low-frequency resulting
current being amplified by the second valve
Ve

I have greatly improved the results obtain-
able with such a circuit by introducing re-

SinsnrTTIER T

Fig. 3. A Crys-
tal Circuit of
the New Type.
In Which Two
Inductances
Are Used.
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action into the oscillatory circuit L, C,, which
is shunted by the crystal detector. The ob-
vious way of introducing reaction into this
circuit would be to couple the inductance L.,
to the inductance L, in the aerial circuit.
As this is forbidden in England when receiv-
ing broadcasting, I introduce the reaction by
means of the second valve, which is acting
as_the low-frequency amplifier.

Fig. 6 shows a method of doing this. A
fixed inductance coil L, is included in the
grid circuit in series with the secondary T,
which supplies the low-frequency potentials
to be amplified. In the anode circuit of the
valve V, is an inductance coil L, which is
coupled the right way round to L, In the
anode circuit will also he found the tele-
phones T shunted by a hy-path condenser C..

When the coils L, and L, are only very
loosely coupled to 1.., the circuit is. in ef-
fect, the same as Fig. 5. As we approach
the two coils towards the inductance L., the
signal strength increases greatly. The fact
that a reaction effect is being got out of the
second valve does not appear to impair its
effectiveness us a low-frequency amplifier.

Y
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Fig. 6. ?The Same Circuit As Fig. 5, Modified In a New Manner, Which Greatly Increases the Signal
Strength.

.;””

ANOTHER CIRCUIT

Fig. 7 shows another circuit in which the
now well-known tuned anode circuit with re-
action is employed. The circuit L. C, con-
taining the amplified oscillations of the in-
coming frequency, is connected across grid
and filament of the second valve in the man-
ner shown, a condenser C, being connected
for the purpose of preventing the high volt-
age of the hattery B, being communicated
to the grid of V.. A grid leak R, is con-
nected between grid and the negative side of
the filament accumulator B,. In the anode
circuit of the valve V. is a tuned circuit L
C,, which is also tuned to the incoming fre-
quency.

T AT

Fig. 5. A Two-
Tube Circuit,

In Which

Radio and Audio
Frequency
Amplification Is
Accomplished.

A Crystal Is
Used For
Rectification.

TRy

Fig. 4. A Shunt

Amplification

Circuit. Which
Has Not Yet

Been Fully

an

Tried Out.

w

1

Across the circuit I, C, 1s connected the
crystal detector D and the primary T, of a
step-up transformer T, T,. The usual by-
path condensers C; and Cg are provided in the
position shown. The telephone receivers may
be comnected either in the position shown
between the hottom of L, and the positive side
of B, or between the anode of the first valve
and the junction point J. The telephones and
tclephone condenser are shown in dotted
lines. By connecting them in this position
certain complications which are liahle to oc-
cur may he avoided, but, on the other hand.
certain disadvantages attend its use in this
part of the circuit. Tf connected next to the
high-tension battery B.. it is important to see
that the condenser C, is of small capacity.

This circuit is operated by tuning all the
three tuned circuits to the incoming wave-
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Fig. 7. A Somewhat Complicated Circuit Which Involves Two Radio Frequency Stages, Crystal Recti-

fication and One Stage of Audio Frequency Amplification.

www americanradiohistorv com

82

U

length, the brightuess of the two filaments
not heing excessive, as otherwise self-oscil-
lation may be set up. Unless there is suftl-
cient natural reaction between the circuits,
the inductance L, may be gradually brought
up to the inductance L, until the maximum
signal strength is obtained. all the circuits
heing readjusted whenever the reaction is va
ried. Both valves are now acting as high-
frequency amplifiers, and the first valve is,
in addition, acting as a low-frequency
amplifier.

Any of these circuits may be extended by
the addition of an extra one or two valves
h1 accordance with the well-known principles.
A point worth noting is that when reaction
is being introduced into an oscillation cir-
cuit associated with the crystal detector, as
in the case of Fig. 6, it is not necessary to
use the first low-frequency amplifying valve
as the valve for introducing reaction. The
coils L, and L, in Fig. 6 might equally well
be connected in, respectively, the grid and
plate circuit of any subsequent low-frequency
amplifving valve provided any transformer
windings or telephones in series with the
coils are shunted by by-path condensers for

(Continued on page 2140)
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Electrons, Electric Waves and Wireless Telephony
By Dr. ). A. FLEMING, M. A., D. Sc., F. R. S.

ELECTRIC RADIATION FROM OSCILLA-
TORY CIRCUITS

T has already been explained that an elec-
I tromagnetic wave is created when an
electron suddenly changes its speed or is
started or stopped in motion.
In the discharge wire of an oscillatory
circuit, and also in the dielectric or insulator
of the condenser, electrons are dancing back-

- R BB R
L._P_I‘:——E

TO0
INDUCTION
con

Fig. 51. A Hertz Oscillator or Radiator; PP,
Metal Plates; RR, Metal Rods; BB, Spark Balls.

wards and forwards with great rapidity,
whilst the oscillations are taking place.
Hence an oscillatory current must create
electric waves which may be regarded as
vibrations or waves propagated along electro-
lines of electric force proceeding from
electrons.

If, however, we consider the kind of cir-
cuit just described in which the metal plates
of the condenser are very near to each other
and only separated by a thin sheet of di-
electric, we shall see that when one plate
has its largest charge of extra electrons and
the other plate its greatest deficit, which
happens twice at each complete oscillation,
then, owing to the proximity of the plates,
the lines of force which start from electrons
nearly all terminate within a short distance
upon positive jons or atoms which have lost
an electron. Very few of these electrolines
stretch far out into space. Hence, when
vibrations are started along these electro-
lines by the sudden movements of the elec-
trons, very few of these vibrations are
propagated entirely away from the condenser.
In other words, the arrangement radiates
badly because it does not get rid of much
of the stored energy in the form of electric
vibrations or waves propagated along electro-
lines, which extend far into external space.

The oscillatory circuit above described is
sometimes called a closed or nearly closed
oscillatory circuit and it is a poor electric
radiator.

In 1887, H. Hertz invented a type of os-
cillator which has very great radiative power.
Instead of placing the condenser plates near
together he placed them as far apart as
possible by attaching them to the outer ends
of two metal rods placed in line with each
other, their inner ends being provided with
spark balls in proximity to each other (see
Fig. 51).

When these rods are comnected to the
terminals of an induction coil or electrical
machine in operation, the plates are charged;
one has an excess of free electrons, and is
therefore negatively charged, and the other
has a deficit and is positively charged. When
the electric pressure reaches a value de-
termined by the length of the air gap be-
tween the balls, the conductivity of the air

breaks down, it is ionized, a spark passes

and electric oscillations take place, that is,
free electrons vibrate backwards and for-
wards in the wire or rods.

If we consider the distribution of the lines
of electric force (electrolines) proceeding
from the electrons in the negatively charged
side of the oscillator rods before the spark
discharge takes place, it will be seen that
a large proportion of these lines must stretch
far out into space on all sides of the oscil-
lator rods starting from the rods in a direc-

Part V

tion nearly at right angles to them (see
Fig. 52).

When the spark discharge takes place the
clectrons crowded together in the super
charged (negative) rod begin to move sud-
denly towards the other deficiently charged
rod so as to equalize the electron distribu-
tion or pressure.

This sudden motion of the electrons pro-
duces a “kink” or bend or loop on the elec-
trolines on account of the inertia of the
latter as already explained in a previous
section. The kinks on all the similarly di-
rected electrolines run together into a trans-
verse loop of electric force (see Fig. 52)
which flies outwards in the direction of the
electrolines,

¥ POSITION
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Fig. 54. (A) Sparks Are Seen At Resonator Balls

When the Oscillator Is In Action.

2"° POSITION

(B) No Sparks Seen At Resonator Balls V/hen
Oscillator Is In Operation.

3% POSITION

(C) No Sparks Seen At Resonator Balls When
Oscillator Is In Operation.

The lateral motion of a line of electric
force produces a magnetic force which is at
right angles to the direction of the line of
electric force and to that of its motion.
Hence the moving loop of electric force is
accompanied by moving loops or lines of
magnetic force; the ends on view of these
last named lines are represented by the dots
in the diagram in Fig. 52.

This combination of lines of electric force
and lines of magnetic force at right angles,
both sets moving at right angles or perpen-
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dicularly to their own direction is called an
electric wave.

_This wave moves with a velecity of 300,000
k}lometerS per second in empty space or in
air, which is the same as the velocity of light
Otherwise stated, its velocity is 1,000 million
feet per second.

Twenty-two years before Hertz began his
experiments, Maxwell, in 1865, had theoreti-
cally arrived at the conclusion that electric
and magnetic forces were propagated
through space, not instantly, but with the
velocity of light, and had predicted the
possible existence of electromagnetic waves.
and given reasons for the opinion that visible
light and therefore also radiant heat consist
of electromagnetic waves of very short wave-
length.

Maxwell had not, however, described any
mode in which these long electromagnetic
waves could be created or detected. The
late Professor G. F. Fitzgerald suggested
that Maxwell’s electromagnetic waves might
be created by the oscillatory discharge of
a Leyden jar. He had also theoretically in-
vestigated the production of electromagnetic
radiation by a high frequency alternating
electric current in a closed loop of wire.

The late Professor D. E. Hughes had un-
doubtedly succeeded experimentally in gene-
rating Maxwell's electric waves, and what
was more important he had empirically dis-
covered a way of detecting them without
clearly understanding what he was doing.
Hughes’ original apparatus is now exhibited
in the Science and Art Museum at South
Kensington, London.

_ Hertz invented a simple but not very sensi-

tive method of detecting these Maxwell
waves by using a circle of stiff wire, which
was interrupted in one place by a small pair
of spark balls (see Fig. 53), forming the
earliest type of what is now called a frame
aerial. Hertz used this “resonator” as he
called it in the following manner. He
placed at one station his open circuit oscil-
lator (see Fig. 51) with its rods in a hori-
zon.tal position. When this oscillator was in
action 1t sent out electromagnetic waves in
which the electric force was in a horizontal
direction and on the axial line nearly parallel
to the oscillator rods. Also the motion of
these created magnetic force disposed in a
vertical direction and in the same plane as
the electric force. The resonator ring was
then placed at a certain distance away from
the oscillator with its plane vertical and its
spark gap turned so that the line joining the
resonator spark balls was parallel to the line
joining the spark balls of the oscillator (see
Fig. 54).

Under these conditions small sparks are
seen at the receiver balls. These are due to
the fact that the lines of magnetic force of
the electric wave sent out by the oscillator
cut through the two sides of the resonator,
but do not cut them simultaneously. The
result is to produce in the circuit of the ring

Vibrations
Electrolines L, Proceeding From Electrons e In
Oscillation.

Fig. 52. Being Propagated Along
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Fig. 3. A Hertz Resonator Ring.

two opposite but unequal electromotive forces
which create a current in the ring, and hence
a spark at the resonator balls.

This effect needs a little further explana-
tion, and we must therefore explain on the
electron hypothesis the nature of the physical
operations which produce the induction, as
it is called, of electric currents.

Faraday's greatest experimental achieve-
ment was his discovery in the autumn days
of 1831 that a magnet moved near to a con-
ducting circuit in such manner that the lines
of magnetic force proceeding from the poles
of the magnet “cut across” the wire circuit.

It is necessary to interpret this effect in
terms of the electron theory. Consider two
straight copper wires stretched parallel to
each other (see Fig. 55). We have seen that
an electric current consists in a procession
of free electrons in the wire, which though
agitated by an irregular motion, yet all
struggle forwards in one direction. We have
also pointed out that when an electron moves
it creates circular lines of magnetic force
which lie in planes perpendicular to its
line of motion. Again it has been mentioned
that these lines of force do not spring into
existence suddenly at all distances from the
electron but are gradually propagated out-
wards with the velocity of light just as the
circular ripples produced on a pond by
casting into it a stone, gradually expand
outwards in circles of ever-increasing size
(see Fig. 55).

Cousider then the case when we start a
direct current in a wire P.P. The electrons
in one of the wires then begin to drift for-
ward. The circular lines of magnetic force
L7, which are thereby generated, grow out
from the primary wire PP, enlarging
gradually in size. These lines therefore in
time “cut across” the other parallel wire SS.

In a previous section it has been pointed
out that when a line of magnetic force moves
parallel to itself it creates an electric force
which is in a direction at right angles to the
line of magnetic force and to the direction
of motion of the latter.

We can memorize the relative directions
by holding the forefinger, the thumb and the
middle finger of the right hand in directions
mutually at right angles (see Fig. 56). Let
the direction in which the Forefinger points

BICHT YND.
Fig. 56. The Flening Right-Hand Rule Connect-
ing Electric Force, Direction of Flow of Current,
and Direction of Motion Lines by Magnetic Force.

be the direction of the line of magnetic
Force, that means the direction in which the
pole of a magnet which points to the earth’s
North Pole would be moved along it.

Let the direction of the thumb reptesent -

the direction in which the aforesaid line of
magnetic force is moving transversely to its
own direction. Then the direction in which
the middle finger points will be the direc-
tion in which a negative electron, in a con-
ductor, across which this line of magnetic
force moves, will be urged by the Electric
force created by the motion of the line of
magnetic force.

Since the secondary wire contains free
electrons, the result is that as the lines of
magnetic force generated by the motion of
the electrons in the primary wire “cut
across” the secondary wire, a momentary
electric force will be created in it, which
will move the free electrons in the second-
ary wire in the opposite direction to the
movement of those in the primary wire,
This is called an induced secondary cur-
rent at “make.” It only lasts for a short
time, namely, whilst the circular expanding
lines of magnetic force are taking up their
permanent positions in space.

Suppose then that the current in the pri-
mary wire is stopped or that the drifting
electrons in it are brought to rest. This
implies that the magnetic field round the
wire vanishes. It does not, however, vanish
at all distances at the same instant, but the
circular embracing lines of magnetic force

Fig. 58.
Magnet,

Lines of Magnetic Force Around a Bar
Delineated By Sprinkling Iron Filings
on a Sheet of Paper Lying Over the Magnet.

are, so to speak, sucked back into the wire.
In so doing it will be evident that some of
them again “cut across” the secondary cir-
cuit, but in an opposite direction to that
in their outward course.

It will be clear then from the above ex-
planations that the result of this contraction
is to create a momentary electric force which
drives the free electrons in the secondary
wire in the seme direction as that of the drift
motion of the electrons in the primary wire.
This is called the induced current at “break”
of primary current.

It is will be seen then that if the primary
circuit is traversed by an alternating electric
current, that is if the free electrons in the
primary wire surge backwards and forwards
like the ebb and flow of the tide in the mouth
of a tidal river, the result will be to pro-
duce a similar alternating current in the sec-
ondary wire or surging motion of its free
electrons which keeps in step whh the
primary current, but is always in an oppo-
site direction as regards flow.

It is not necessary that the two wires
should be straight; they may be both coiled
in spiral fashion round a rod or tube of
wood or insulating material, only then each
wire must be covered with silk, cotton or
enamel, to insulate the turns froi each other
(see Fig. 57).

An arrangement of this kind is called an
Induction C%ﬂ or Transformer.
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A Diagram, Showing the Manner In
Magnetic Force

Fig. 55.

Which Expanding Lines of

Around a primary Circuit PP Cut a Secondary
Circuit SS.

When the alternating current is a low
frequency current, viz., about 50 to 200 or
so reversals of current per second, we can
increase the effect by inserting in the tube
on which the wires are coiled a bundle of
fine iron wires called an iron core. In the
case of high frequency current no iron core
of the above kind is of advantage.

The induction of elegtric currents by
moving magnets proceeds from similar
causes. A permanent magnet, whether bar
or horseshoe, carries about with a field of
magnetic force, the direction of the lines of
which may be rendered evident in the well
known manner by sprinkling iron filings upon
a sheet of paper laid over the magnet (see
Fig. 58).

If then the magnet is moved in any man-
ner so that its lines of force “cut across”
a conducting wire, the free electrons in the
latter are urged in one direction along the
wire for the same reasons as explained in
the case of the expanding magnetic field of
a primary wire.

This fact is the starting point for the con-
struction of all forms of dynamo electric
machines in which a current is generated by
moving a coil of wire in a magnetic field of
force.

The ordinary spark induction coil, so much
used in Roentgen or X-ray work, consists of
a bundle of fine iron wires which is wound
over with a number of coils of cotton-cov-
ered copper wire through which passes the
current from a battery which is rapidly in-
terrupted or started and stopped by means
of an appliance called a “break.” Over this
primary coil is wonnd in sections an iminense
length of very fine silk-covered copper wire
called the secondary coil. When the primary
coil is traversed by the primary current the
lines of magnetic force due to it are linked
with the secondary circuit or pass through
it. When the primary current is suddenly
stopped these lines contract or shrink up
again into the primary circuit. In so doing
they “cpt through” the secondary circuit and
create in it a very high electromotive force,
urging the free electrons in the secondary
circuit violently in one direction. So much
so that they burst forth at one end of the
secondary circuit and create a spark dis-
charge.

The electric force or force moving the
free electrons in the conducting wire is pro-
portional to the product of the magnetic

Sec 0ﬂﬂ'ﬁfy‘ \ /)”775 Y fy
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Fig. 57. An Induction Coil, Consisting of Two
Insulated Wires, Wound Around "a Bundle :of
Fine Iron Wires As a Core,
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FTig. 59. A Type of Coherer Used By the Author

in Hertzian-Wave Experiments. .RR, Metal Wires:

B, Ebonite Box; F, Nickel Filings Between the
Wires In the Box.

force (F1) of the moving lines of magnetic
force and to the velocity v of these lines
resolved perpendicularly to the wire.

1f the wire has a length [ centimeters
then the electromotive force produce‘d by
these lines cutting or crossing the wire’ 1s
proportional to the triple product 7lzl.

It does not matter whether the copper
wire moves transversely to the field at rest,
or whether the lines of magnetic force them-
selves move, as in the case of an electric
wave, so as to cut across a stationary con-
ducting wire. In both cases we have an
induced electromotive force created.

We can now return to the consideration
of the Hertz oscillator and its correspond-
ing receiving circuit.

It has been explained that when the free
electrons in the oscillator rods dance back-
wards and forwards with great rapidity,
the result is to propagate outwards along the
electrolines proceeding from the free elec-
trons in them, “kinks” or vibrations which
may be conceived to travel along the electro-
lines just as a “kink” or waves travels along
a stretched cord fixed at one end when a
sudden jerk is given at the other end.

The “kinks” produced simultaneously on
a number of electrolines which are in the
same direction run together into a traveling
loop of electric force which moves with the
speed of light in the direction of the elec-
trolines and is accompanied by lines of mag-
netic force the directions of which are per-
pendicular to the electrolines and to_the di-
rection of motion of the latter (see Fig. 52).

Suppose next we set up at any distant place
another oscillator exactly like the trans-
mitting oscillator comprising two plates at
the outer extremities of two rods placed in

Fig. 60. A Telegraph Relay.

line and with a gap in the middle which can
be bridged over by some form of conductor.
Let this receiving circuit, as it is called,
have its rods placed parallel to the rods of
the transmitting oscillator. Being of the
same form as the transmitter, this receiving
circuit has the same natural time period of
oscillation. In other words, it is “in tune”
with the transmitter.

Hence, as the lines of magnetic force in
the electric wave passing over it cut across
the rods they will create in them an alternat-
ing electromotive force. If the receiving
circuit is not in tune with the transmitter,
the latter would produce very little effect
in creating a current in the former. If,
however, it is in tune, the repeated action of
the incident waves will soon create an alter-
nating current in the receiver.

The action is closely analogous to the ef-
fect of jumping upon a springy plank sup-
ported at the two ends like a bridge. The
plank has mass and elastic resistance to
bending. If a boy stands in the middle of
the plank his weight causes it to bend
slightly. The plank has, however, a natural
timie of oscillation. 1f the boy jumps up and
down, but not in time with the natural period
of oscillation of the plank, he will not pro-
duce much effect in increasing the deflection.
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other circuit. It should be noted, however,
that when a pendulum or other system ca-
pable of vibration receives a single blow or
impulse it will, if then left to itself, vibrate
in its own natural time period. So in the
case of an electric oscillatory circuit, a
single strong electromotive impulse due to
an electric wave falling upon a properly-
tuned receiving circuit will set it in pro-
longed oscillation provided that this re-
ceiving circuit is not too good a radiator.

Thus in the case of Hertz's original ex-
periments, he used the transmitting rod
oscillator above described, and a nearly
closed receiving circuit made of a circle
of wire with a small spark gap in it.

This rod oscillator is a very good radi-
ator, and sends out all its accumulated elec-
tric energy in one or two vibrations at most.

On the other hand the closed receiving
circuit is a very poor radiator, yet when
struck by the electric waves from the trans-
mitter it is set in prolonged oscillation, and
there may even be 500 oscillations of cur-
rent in it before they completely die away.

DETECTION OF ELECTRIC WAVES

It will be clear, then, that to detect elec-
tric waves passing through space we
have to place at that point an oscilla-

P T
Fig. 61.
Apparatus. For
Experiments
With Short

Hertzian Elec-
tric Waves.
S, Oscillator
Rods In
Open-Mouthed
Box A; C,

—
1 To induction coil
7! "
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If, however, he times his jumps so as to
agree with the natural time period of flexural
vibration of the plank, he will soon find that
the bending of the plank at each jump be-
comes so large that it will probably be in
danger of breaking. It is for this reason
that a regiment of soldiers are generally
ordered to “break step” on crossing a sus-
pension bridge, because if it should so hap-
pen that the time period of their marching
feet should agree with the natural period
of flexural oscillation of the bridge, the
safety of the structure might be endangered.

For the same reason we can set in strong
oscillation a pendulum consisting of a mas-
sive bob suspended by a string by means
of little puffs of air or feeble blows with
a feather, provided we administer these
impulses at intervals of time exactly equal
to the natural time period of oscillation of
the pendulum. This fact in its widest form
covers the principle of the resonance of two
vibrating bodies, and is of very great im-
portance in connection with wireless teleg-
raphy and telephony.

We have seen that when two circuits are
adjacent to each other an alternating cur-
rent in one circuit will induce an alternating
current in the other circuit. Suppose thesc
two circuits each consist of a condenser of
a certain capacity C in series with a wire
having a certain inductance L. The natural
time period of the circuit is then, as we
have shown, proportional to the square root
of the product of the capacity of the con-
denser and the inductance of the wire or to
v C.L.

This last is called the oscillation constant
of the circuit. .

If then the two circuits have equal oscilla-
lation constants, even though in one the
capacity is large and the inductance small,
whereas in the other the reverse is the case,
these circuits . will be in tune with each
other, and if placed in proximity free oscil-
lations créated in one’ circuit will"induce
strong oscillations of equal frequericy in the
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Coherer In
Box B; R,
Relay; G,
Electric Bell.
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tory circuit which is generally of the
open circuit or rod type, which must
have the capacity of its two parts with re-
spect to each other and the inductance of its
rod or wire so adjusted that the natural pe-
riod of oscillation of the oscillator agrees
with that of the wave to be detected. Next,
that oscillator must be placed with its rods
parallel to the direction of the electric force
in the wave. If it is a nearly closed or loop
receiving circuit, its plane must be coincident
with that in which the electric force com-
ponent of the wave lies.

The incident electric waves then produce
in this receiving a feeble oscillatory current
of the same type as that in the transmitting
circuit.

To complete the detection we have further-
more to associate the receiving circuit with
some device called a defector, which is in
effect a very sensitive kind of ammeter or
voltmeter for detecting high frequency elec-
tric currents, and enable us to detect the
presence in the receiving circuit of a very
feeble electric oscillation.

There are only two types of such detector
at present much used, viz, the crystal de-

The Same Relay, With Outer Case Removed.
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tector and the thermionic valve detector, but
we shall mention first the coherer, as this
form of detector enables us to show with
great ease many of the properties of elec-
tric waves which are illustrative of wave
phenomena in general.

It had been known for a long period of
time that metallic filings formed a conductor
of a peculiar kind, and that a glass tube
loosely filled with such metallic filings had
a conductivity which varied in a very ir-
regular manner.

Professor E. Branly, of Paris, drew at-
tention in 1890 to the fact that an electric
spark taking place near such a tube of loose
metallic filings caused a sudden increase in
its electric conductivity. The same thing
appears to have been noticed previously in
1887 or 1888, by Professor D. E. Hughes,
the inventor of the microphone.

Sir Oliver Lodge observed in 1893 the im-
proved conductivity a loose or microphonic
metallic contact produced when an electric
oscillation passed through the contact and
named the device a coherer.

Without entering into historical develop-
ments we may say that the coherer in the
form given to it by Marconi, consists of a
very minute quantity of metal filings, pref-
crably nickel, with a small percentage of
silver, which is contained between two silver
plugs included in a glass tube.

The tube is exhausted of its air. The
plugs are connected to two platinum wires
sealed through the glass.

For certain laboratory and experimental
purposes the author has used with advan-
tage another form made as follows: A
small ebonite box, like a little pill-box, has
two nickel or silver wires passed through
holes in the sides so that the wires are not
quite in line (see Fig. 59). The wires
where they pass through the box must be
parallel to each other and about two milli-
meters or not more than 1/12th of an inch
apart. They must otherwise rest on the flat
bottom of the box. A very small quantity
of fine clean nickel filings is then laid be-
tween them and this quantity has to be
adjusted until the greatest sensitiveness is
obtained. The length of wire which pro-
jects beyond the box on each side is ahout
three inches. A little stopper of ebonite is
provided to close the top of the box. The
two wires and the filings connecting them
are joined in series with a single dry voltaic
cell, and with the wire circuit of a device
called a relay.

A relay consists of a pair of soft or pure
iron bars round which are coiled many
convolutions of fine silk-covered copper wire,
through which the electric current from
the battery cell can be sent. The iron then
becomes a magnet and the arrangement is
called an electromagnet. When the iron
bars are thus magnetized, which can be done
sufficiently with a very feeble electric cur-
rent, the poles of the electromagnets are
caused to attract a pivotted piece of soft
iron (see Fig. 60), called an armature, and
pull it over against a metal stud which ef-

A Diagramatic Drawing of the Telegraph Relay
Mentioned.

Fig. 62.
Experiments With Short Electric Waves,

fects a contact and completes another elec-
tric circuit, which contains a more powerful
battery -of many cells and some instrument
such as an incandescent lamp, an electric
bell, or a printing telegraph instrument,
which can give a visible, audible or legible
signal. The relay is, therefore, a device by
which the starting or stopping of a very
feeble electric current can cause another
very much stronger electric current to be
also started or stopped.

Let us suppose then that we have two
metal rods each a few inches long, placed
in line with polished metal balls on their
inner ends, with a small spark gap between
them, so as to form a Hertzian oscillator.

It is desirable that this oscillator should
be contained in a metal box with one end
open (.ee Figs. 61 and 62).

By means of an induction coil or elec-
trical machine, electric sparks are created
between the balls. This results, as already
explained, in the production of electric os-
cillations in the rods and in radiation of elec-
tric waves from them.

The wavelength of the waves radiated is
approximately twice the overall length of the
rods. Hence to obtain short Hertzian waves,
that is, not more than a few centimeters in
wavelength, the spark balls and the rods
must not exceed in length half the desired
wavelength.

It is necessary to connect these rods to the
spark producing appliance, which is gen-
erally a small induction coil, through tightly
wound up spirals of indiarubber-covered
wire, called choking coils. The object of
this is to hinder the electric oscillations gen-
erated in them from passing back into the
induction coil.  Another precaution is to
have the spark balls highly polished, as this
helps to produce that suddenness of the
clectric discharge which is a necessary con-
dition for creating electric waves.,

The receiving arrangements, comprising
the metallic filings, coherer, and the ex-
tended wires, are placed in another metal
box, open at one end, the two boxes being
arranged with open ends facing each other
and at a little distance, and the oscillator
rods parallel to the collecting wires of the
receiver (see Fig. 62).

It is very important that the wires which
lead away from the coherer to the relay and
voltaic cell and from the relay to the in-
dicating device, whether lamp or bell,
should be enclosed in a metal tube and all
joints made tight. The object of this is to
prevent the electric waves radiated from the
transmitter affecting the coherer otherwise
than by entering the open mouth of the re-
ceiver box.

To control the emission of waves from the
transmitter it is necessary to insert in the
primary circuit of the spark-producing coil a
switch or key so that we can create a spark
of short duration between the spark balls by
closing this switch for an instant.

A train of electric waves having a wave-
length of a few inches then emerges from the
open mouth of the transmitter box and en-
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General View of the Author’s Apparatus For Showing
Illustrating Their
Similarity To Light Waves, and the Opacity or Transparency
of Various Substances.
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ters that of the receiver or
coherer box. These waves set
up electric oscillations in the
collecting wires, which causes
metal filings in the box to be-
come highly conductive. The
metal particles cling or cohere
together. The voltaic cell in
series than sends a current
through them and through the
" relay, which in turn operates the
detecting device and lights up
the indicating lamp or rings the
clectric bell. This signal then
shows that an electric wave has
entered the receiving hox. If
we stop the transmitter spark

and give the coherer hox a

smart tap or blow, this causes

the metallic filings to cohere or

fall back again into a hadly con-
ducting condition and the indicator lamp
then goes out or the bell stops ringing.

Provided with this apparatus we can then
demonstrate a number of the interesting
properties of electric waves having a wave-
length of a few inches.

In the frst place if we hold hetween the
transmitter and receiver hoxes a sheet of
metal, even a sheet of tin foil or silvered
paper we find that the metal is opaque to
these waves, and that the receiver is not
affected.

The reason is because the electric waves
falling on the metal sheet set up in it
oscillatory electric currents, and these are
exactly in opposite phase; that means mov-
ing in opposite directions to the currents
in the oscillator rods which generate the
waves. These currents in the metal sheet
in turn create waves which, however, heing
in opposite phase, just nullify the effect of
the incident waves on the receiver.

All good conductors are therefore opaque
to this type of electric wave.

On the other hand bad conductors are
transparent. If we hold a sheet of glass,
ebonite or even a thick plank of dry wood
between the oscillator and the detector, these
clectric waves are found to pass through it
quite easily.

They pass also through many folds of dry
cloth. If, however, the cloth is made wet,
even a wet duster will do, it is found to be
opaque to them. For this reason the human
body, hand, or head, are also opaque, and
stop these electric waves on account of the
water in the tissues. A number of interest-
ing experiments may be made with flat glass
bottles about 6 inches square and an inch
in thickness. It will be found that the
empty bottle is quite transparent to these
waves. If filled with water it is quite
opaque. If filled with paraffin oil, olive oil.
turpentine or other insulating liquid it is
found to be transparent.

Methylated spirit is transparent if quite
free from water, but the water-adulterated
mixture is semi-opaque.

We learn from these experiments that,
generally speaking, good conductors are
opaque to long electric waves, and good in-
sulators transparent.

This is not the case so strictly speaking
foc the very short electric waves which con-
stitute visible light. In the latter case many
aqueous solutions of salts called electrolytes,
because they can be decomposed by an elec-
tric current, are transparent to light, and yet
are good conductors. The reason is be-
cause in light waves we are dealing with
electric displacement currents which are re-
versed hundreds of billions of times per
second, and many substances which are good
conductors for low frequency currents are
not good conductors for such extra high
frequency currents. Another interesting ex-
periment can be shown with a grid of wire,
If we wind copper wire round a wood frame
so as to lay a number of parallel wires about
half an inch apart across the frame in one

(Continued on page 2120)
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Principles of the Antennha System

T has been stated of the antenna system
that it is the mouth and ear of the radio
set; it is the mouth of the transmitting
station since it does the talking, as it
were, and sends out into space the radio

waves: it is the ear of the receiving station,
since it reaches out into space to gather in
the radio waves. A transmitting and re-
ceiving station which is otherwise well de-
signed but which has a poor transmitting and
receiving antenna -is like a healthy person
who is deaf and dumb. That person has the
strength to talk and thus reach people, and
could utilize in various ways the sounds
which are always coming his way, if only
his talking and hearing muscles were in
commission. So with a radio station. The
power for transmission may be available
since the transmitter is well designed, but
the transmitting antenna does not radiate,
is not able to radiate this available power
because it is poorly designed. The receiv-
ing set would be able to make loudly audible
the numerous signals which are always im-
pinging upon the receiving antenna if only
the antenna were not so wasteful of energy.
No matter how well your other parts of the
set may be designed and built, if your an-
tenna is no good it can safely be said that
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vour station is no good. A real antenna and
ground system is easily half your station
problem solved. It will, therefore, be the
object of this article'to explain just what
is required of a good transmitting and re-
ceiving antenna and how these requirements
may be fulfilled in practice. The advan-
tages and disadvantages of different prac-
tical types of antennae will also be consider-
ed.

The requirements for receiving and trans-
mitting antennae are different since their
functions are different. The function of the
transmitting aerial is to radiate waves into
space, while that of a receiving aeral is to
gather in these waves. As a result, it is to
be expected that their design would be
different. As a general rule it may be said
that any good transmitting antenna will also
make a fairly good receiving antenna. But
the converse of this is not a true statement,
as poined out by Mr. Stuart Ballantine in
“Radiotelephony for Amateurs.” In fact
a very good receiving antenna may make an
abominable transmitting antenna.

The inefficiency of most antennae is almost
always due to too much wasteful resistance
made up of a number of different factors
which may be enumerated as follows:

1. Resistance due to ordinary ohmic losses
as the resistance of the antenna wires, of the
lead-in wires, of the ground system.

2. Resistance due to losses in the imper-
fect dielectric surrounding the antenna.

3. Resistance due to USEFUL losses,
namely radiation of energy from.the’ antenna.

Let us consider each of these factors in

By LOUIS FRANK

turn. The first one, namely ohmic losses,
1s generally fairly constant over a wide
range of wave-lengths. There is a small
variation of this resistance with wave-length
owing to eddy currents and skin effect,
but as this variation is small compared to
other variations and the total resistance,
we may represent this factor as being con-

Fig.2
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Illustrating a Possible Resistance Curve of an
Antenna, Plotted Against the Wave-Length.

stant, and this is shown in Fig. 1, by curve 1,
which is a straight line parallel to the wave-
length axis. The second factor, losses due to
absorption in the imperfect dielectric is due
to the fact that the antenna condenser is an
imperfect condenser. In the neighborhood of
antennae will generally be found such struc-
tures as trees, buildings, masts and so on.
All of these, while they may not be directly
under the antenna, are nevertheless in its
electric field. As a result, since these struc-
tures are imperfect dielectrics having con-
siderable absorption resistance, much energy
will be lost in them. This absorption resis-
tance of dielectrics is found to be directly
proportional to the wave-length and hence
is represented by the inclined straight line in
Fig. 1, namely curve 2. The third factor,
namely the radiation resistance, is the useful
resistance, and this depends upon a number
of factors, such as the shape and type of
the antenna, the height of its center of cap-
acity and the wave-length. It is inversely
proportional to the wave-length and hence is
represented by the hyperbolic curve 3, in
Fxg 1. The total antenna resistance which
is the sum of these three components, 1s
therefore, represented by the curve 4 in
Fig. 1; The well known fact is thus brought
out by this curve that the total resistance of
an antenna is not constant, but depends upon
the wave-length, and is a minimum at a
certain wave- -length and increases on either
side of this optimum wave-length. It might
be pointed out here as interesting informa-
tion that some antennae show a resistance
curve with one or more peaks in it, as in
Fig. 2. These peaks showing sudden rises
of resistance indicate that at these wave-
lengths there is considerable extraction of
energy from the antenna circuit (which is
equivalent to an increase in antenna resis-
tance), and this extraction may be due to
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Gage Type Antenna
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The~Cage . Type _Antenna Has- Less of the *Skin
Effect” Than Others, Due. to the . Disposition’ of
Its Wires. '
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some tuned circuits in the neighborhood of
the antenna circuit, or some dead hanging
on ends of coils which are absorbing energy
and oscillating at their own natural fre-
quency, or the presence of some other tuned
antenna in the neighborhood, or the presence
of nearby absorbing metal masts or build-
ings.

Of the above three components, the first
two are wasteful and result in lowering the
antenna efficiency, and the last component,
namely the radiation resistance, is the useful
component. The greater this resistance is
the more efficient will the antenna be as a
radiator of electric waves, The total power
used up in the antenna is given by the prod-
uct I’R, where I is the current in the antenna,
and R is the total antenna resistance. The
useful power delivered by the antenna, nzme-
ly the total power radiated is given by I’Rr
where [ is again the antenna current, while
Rr is the radiation resistance. As a result,
the efficiency of an antenna as a radiator of
electric waves will be given by the quotient of
the latter divided by the former which re-
duces to

Rr

I’Rr
—— = —— = Effciency
'R R

The problem of the good design of a
transmitting antenna is therefore, the problem
of making the above ratio as great as possi-
ble, increasing the radiation resistance and
decreasing the other wasteful resistances,
which are the leaks in the antenna system.
A certain amount of energy or power is
pumped into this antenna system, but the
greater part of this leaks out by way of
these wasteful resistances. As a result, the
efficiency of most antennae is surprisingly
small.
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There is a Considerable Loss of Energy When a
Small Ground is Employed, Because of the High
Resistance Path of the Current Through the Earth.

Now let us see how the wasteful resis-
tance may be reduced. The ohmic resistance
makes up a considerable part of this resis-
tance. The current flowing in a transmitting
antenna is quite considerable, as currents
go, and as a result, the wires heat up, which
represents a loss. The first precaution to
observe would, therefore, be to use antenna
wire having a large surface area. The
larger the current in the antenna, of course,
the larger should be the area of the antenna
wire. Wire having a large diameter is quite
satisfactory, although if solid, there is a
disadvantage due to the presence of skin
effect which raises the resistance. Flat
copper strip would be about the best type of
wire to use, since it affords sufficiently large
area to carry the current, and at the same
time it is almost entirely surface, ‘hence re-
duces the skin effect to a minimum. How-
ever, this wire.may be somewhat unwxeldy
to strmg as am antenna, although it is so
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usea, and, therefore, the next best bet is to
use a stranded antenna wire, such as phos-
phor bronze. This type of wire also reduces
the skin effect considerably, and at the same
time affords superior mechanical properties
to the other types of wire, since it is very
much stronger.

There is one type of antenna which re-
duces the skin effect more than any other,
and this is the cage type of Fig. 3. The
reason why this particular disposition of the
antenna wires reduces the skin effect will
be clear from the following. Skin effect
crowds the current to the outside of any
conductor or system of conductor through
which it flows; as a result, the current
density on the outside of the wire or sys-
tem of wires is greatest and an increase
of resistance results from this irregular
distribution of current density. An an-
tenna is a system of conductors and the
same things happen here. When a flat top
antenna is used, for example, having more
than two conductors, say four, there are
twn outside conductors and two inside
conductors. The result of the skin effect,
or edge effect as it is called in Mr. Ballan-
tine’s book, in explanation of this phe-
nomenon, is to crowd the current to the
two outside wires, thus making the cur-
rent density non-uniform and hence in-
creasing the resistance. In order to avoid
this effect it is necessary to construct the
antenna so that its wires are all equi-distant
from the center, that is, they are all on the
surface of a cylinder. The cage antenna
permits of such construction as can be
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seen from Fig 3. This explains why the
cage antenna has such excellent low resis-
tance properties. There will also be a saving
in losses if the lead-in of the antenna is
likewise made into a cage.

The second chief source of ohmic losses
is in the ground resistance. It may be said
with considerable certainty that most of the
grounds built by amateurs are good heat
generators. An amateur will spend seven
days and nights winding an inductance coil
in a special way which he thinks is ultra-
efficient, and right on top of that he will
stick a rod in the ground, connect his set
to it and call it a ground. That is no more
a ground than if he dug up the earth and
stuck the wire from his set into the earth.
A’ good low resistance ground is #o less im-
portant than an efficient radiating antenna or
an efficient hook-up. The losses in the
ground are due to non-uniform current den-
sity in the ground, and its importance will be
plain when one considers that the current at
the base of the antenna is the heaviest, and
hence heat losses will be heaviest. Fig. 4
shows clearly what happens in the ground.
The electric lines of force extend from the
antenna outward and downward towards the
ground, and through the ground to the
ground wire. Now if the ground has very
small surface area, say it is a water pipe
or_a small copper plate the lines of force
have to travel over a longer earth path to
reach it. As a result there will be a greater
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A Low Resistance Ground Can Be Constructed of

a Number of Radial Wires, with Connecting Jump-
ers, as Shown Above.

loss of energy than would be the case if
the travel were shorter; and if the earth is
poorly conducting, as is very often the case,
the ground resistance will be still further
increased. Secondly, when the earth has
such a small area the current is concentrated
in very small space, the current density in-
creases, and the heat losses increase with it.
On the other hand if a large ground is used
and is symmetrically disposed around the
antenna the electric lines of force coming
from the antenna will be directly over the
ground, and will have a much shorter path
to travel through natural earth before they,
reach the ground wires. Hence the resis-
tance due to this cause will be lower. On
account of the large area of the ground the
current density will be smaller and losses
thereby diminished.

In order to secure shorter earth paths for
the ground currents and low uniform cur-
rent density in the ground it is absolutely
essential to use large grounds. This is the
only solution. There are two very good
types of grounds which will fill the bill. The
first is the direct ground in which metallic
plates are buried in the earth. The plates
should be large and numerous so that they
extend along the length of the antenna and
overlap it on all sides. The ground should,
wherever possible, be symmetrically disposed
about the antenna itself. If a number of
plates are buried, these should be connected
to each other by means of heavy wires sol-
dered to each plate. Another way would
be to use a number of large radial wires
coming from a center and extending out a
little beyond the antenna, and connecting
these w1res at intervals by means of heavy
copper jumpers, as illustrated in Fig. 6.
This is quite a common form of ground

7
Q ———— ;1]>\
! N NN
\\ \\ \\ \\ o \\ RS \\
LN
LU U N W NN
v \ \ \ \ \\ AN
vy N Uy N
v v N Vo VY Y
\ A AY
A \ \ \ \ AR \
\ \ \ PO S SR NN
\ \ \ \ \ v oy v
\ ] \ \ \ LU
\ 1 . \ \ vy \
[ T T R B S
[ T | \ [ O S
1 ] ] H 1 3 Vo \
[} ] [} i ) 1 Vo A
] ' ' ' 1 ' v
1 1 1 n ! { [ \
L T T T 7 ] i 1
i A [ )

Counter pojse”” NtmSieles
Fip.8

The Counterpoise is extensively Used in Conjunc-
tion with C. W, Transmission. There is No Direct
Connection to the Ground.

www americanradiohistorv com

2091

for large stations and gives most excellent
resistance properties. A type of direct
ground which is about the best so far devised
is the so-called “Round Ground” named after
H. J. Round of the English Marconi Co..
who is supposed to have invented it. This
type of ground has been under investigation
by the Bureau of Standards and their re-
sults point conclusively to the superior ad-
vantages of this ground system. It is
schematically shown in Fig. 7. A circular
trench is dug in the ground about 2 or 3
feet at the greatest depth and about 15 to 20
feet in radius. A metallic cylinder is then
made up of a number of galvanized iron
plates, or other sheet metal, which need not
be soldered together, but which should over-
lap each other by a few inches. In this con-
struction avoid, wherever possible, any sharp
jutting edges. To each plate a heavy wire
should be soldered and these wires brought
radially to a central point to which the heavy
ground cable from the set is brought. The
ground should be placed directly under the
antenna, This ground is quite easy to make
and for those amateurs who have trans-
mitters, will certainly prove an eye-opener,
when they consider the results.

The second type of ground which fulfills
the necessary requirements for a low re-
sistance ground is the so-called ‘“‘counter-
poise” ground. The counterpoise is essen-
tially a network of wires placed directly
above the ground under the antenna and in-
sulated from the ground and antenna. This
usually has a very large area and as a result

Ground cable
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An Excellent Type of Low Resistance Ground,

That is Easxl{I Made. It is Far Superior to the
sual Type of Ground.

gives a uniform distribution of ground cur-
rent with low current density. Fig. 8 shows
the paths of the lines of force from the an-
tenna and the ground currents. It is seen
that the lines of force emanating from the
antenna go directly to the counterpoise, with
the exception of a small percentage on the
fringe of the counterpoise. The counter-
poise thus eliminates largely the wasteful
earth currents, which contribute so largely
to the ground losses. It is for this very good
reason that the counterpoise ground gen-
erally has the lowest resistance of all
ground. (Although the recent experiments
made at the Bureau of Standards seem to
point out that the above mentioned ROUND
GROUND is a very close cempetitor with
the counterpoise for first honors).

The construction of a counrtepoise ground
should be guided by the following practical
considerations. First, the area should be as
great as conditions permit, and should em-
brace completely the aerial structure. If
possible, it should extend a little beyond the
antenna houndaries on all sides. The counter-
poise should be placed about 3 feet above
the surface of the ground, but the important
precaution to observe is that this height
should be uniform-over the entire counter-
poise. Otherwise, if one point is higher
than the others, the capacity of the antenna
to this point will be greater and there will

(Continued on page 2182)
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Tuning Radio Receivers

HE problem of the reduction of in-
terference in broadcast reception may
be divided into three parts or classes:
(1) elimination of spark interfer-
ence; (2) increasing the number of
wave-lengths on which broadcasting is done
and (3) proper tuning of receivers. The
first is gradually being done but it will be
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Showing Numerous Different Radio Waves Im-
pinging Upon an Antenna.

some time hefore spark apparatus will be
completely ¢liminated. The second is being
taken care of at the present time by the
radio conference at Washington. The third,
namely the matter of receiver tuning, is
really the most important, for even if the
first two problems were adequately solved,
unless the matter of tuning receivers were
taken care of there would still be consider-
able complaint about interference on the
part of broadcast listeners.

Much has been written on the subject of
receiver tuning, but in the mass of litera-
ture the novice or beginner may have been
lost in confusion. It is, therefore, the in-
tent of the writer to explai in this article
the high lights of the subject of tuning,
solely for the benefit of the novice and
broadcast listener; (1) what tuning is and
what it involves; (2) why some receivers
tune better than others, or why multiple
circuit receivers tune better and are more
selective than other types of receivers; and
(3) how to go about tuning the various
different types of receivers generally used
for broadcast reception. This last gives the
practical steps in tuning, telling the novice
just what to do to tune his receiver.

In order to appreciate fully what tuning
is and what it involves the novice should
picture to himself the condition of the ether
surrounding his antenna when he begins to
listen in. The ether is charged with all
kinds of radio waves coming from a large
number of radio stations, these waves carry
ing the signals transmitted by the various
stations. Thus in a city like New York
there are radio telegraph messages from
ships plying their way along the coast; tele-
graph messages from the Navy Yard and
other stations like Bush Terminal; there
are radio telephone broadcasting messages,

An Explanation for the Novice

By JESSE MARSTEN

speeches, concerts, from various stations in
the vicinity, and distant from New York;
there are also the telegraphic signals com-
ing from the varions amateur stations.  The
radio waves from all tliese distant and near-

NOTICE

EGINNING with this issue,

and every month hereafter, we

shall run a special department

for the Broadcast Listener. These

articles will be treated entirely from

:  the viewpoint of the non-technical

reader, and will give him a good

insight into radio without overbur-

dening him with too technical mat-
ter.

You will oblige the editors if you
will address them through this de-
partment, telling them exactly what
articles you would like to see pub-
lished. We shall strive to give you
just exactly what you want.

Simple contributions to this de-
partment, from non-technical broad-
cast listeners, are acceptable, and
beginning with the next issue we
shall award special prizes for all
such contributions.—~EDITOR.

by stations strike the antenna, each message
making its effort to pass down the antenna
into the receiver, in order to actuate the
telephones.  The novice may well imagine
what a hedlam would be heard in his tele-

Qllecting . BB
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Showing Various Sizes of Sand Raining in on a
Collecting Funnel, Feeding Into a Sieve Receiver.
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phones if all of these radio waves which
thus strike his antenna did get into his re-
ceivers and telephones. In many cases this
does actually happen and that is what has
caused all the trouble about interference,

In all the radio waves that strike the an-
tenna there is one which one desires to re-
ceive, but none of the others, It may be
that one desires to hear the orchestra play-
ing at WJZ, and does not care a rap about
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A Single-Circuit Tuner and Its Analogy, a Single-
Sieve Sand Receiver.

what is going on at any of the other sta-
tions. Or it may be that one prefers on a
particular night to hear the violin player
at WEAF. In order to hear this particu-
lar station and enjoy it, one must eliminate
all the other radio waves which strike
the antenna, except the radio wave coming
from the station one desires to hear. That
is, one must prevent all the radio waves,
except the one desired, from passing into the
receiver to the telephones. The method by
which this is accomplished is termed “tun-
ing.”

Tuning, then, involves adjusting the radio
receiver so that it reccives only the waves
or signals desired and rejects the other
waves striking the antenna, The novice
knows that radio signals are sent on differ-
ent wave-lengths. Tuning his receiver re-
quires adjusting the wave-length of his set
so that it corresponds to the wave-length
of the signal desired. This is accomplished
by varying and adjusting the values of the
inductances and capacities in the receiving
set until the wave-length of the receiving
circuit equals that of the received wave.

The novice will comprehend this idea of
tuning very clearly if he will consider the
following analogy. Fig. 1 illustrates the
usual receiving antenna upon which a large
number of radio waves of various lengths
impinge. The antenna is the collector of
the radio waves which passes them to the
receiver A and thence to detector and tele-
phones. Imagine that the antenna has been
transformed into a huge funnel, as in Fig.
2, and that impinging upon this funnel col-
lector is a steady rain of sand and gravel
of various degrees of fineness. The col-
lecting funnel corresponds to the collecting
antenna, and the rain of sand and gravel
of various degrees of fineness corresponds
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to the radio waves of various wave-lengths
striking the antenna. Just as the antenna
collects all the waves which strike it, so
the funnel collects all the sizes of sand
and gravel which strike it. The sand and
gravel pass on to a receiver B in Fig. 2,
which receiver consists of sieves; they then
pass through these sieves just as the radio
waves pass through the receiver A in Fig.
1. The sand which finally emerges from
the receiving sieves B, Fig. 2. corresponds
to the radio waves which finally come out
of the receiver A, Fig. |, and are applied
to the detector and heard in the phones.
If the sand receiver in Fig. 2 is so ar=-
ranged that it consists solely of a coarse
mesh sieve, then sand of all degrees of fine-
ness will pass through it. This condition
corresponds to the condition where the ra-
dio receiver is broadly tuned. The radio
receiver which is broadly tuned permits
wide range of wave-lengths to actuate it,
just as the coarse sieve permits sand and
gravel of varying degrees of fineness to pass
through it. If we assume that we desirc
to receive only a particular wave-length. in
our analogy this is equivalent to receiving
sand of a particular degree of fineness.
This is accomplished by varying the mesh
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A Two-Circuit Radio Tuner and Its Analogy, a
Two-Sieve Sand Receiver.

of the sieves in Fig. 2, so that the first
sieve rejects all sizes of sand above the one
desired, while the second lets through all
sizes less than the one desired. The size
of sand desired falls between the two sieves
and is passed on to where it is used. This
condition now corresponds to that in which
the radio receiver is sharply tuned to a
certain desired wave. That is just as the
sand receiver is adjusted to reject all sizes
of sand except a certain size, so the sharply
tuned receiver rejects all wave-lengths ex-
cept the particular one desired. This proc-
ess of adjusting the receiver so that it does
reject undesired signals is called tuning.
1f a receiver tunes so that it does not re-
ject very well undesired signals it is said
to be “broadly tuned.” If it tunes so that
it does reject all but the desired signal it is
said to be “sharply tuned.” A sharply tuned
receiver is also called a “selective’” receiver,
because of its ability to select only the de-
sired signals and reject the others.

Now let us see why some receivers tune
more sharply, or are more selective than
others. The mnovice no doubt has heard
frequently enough that most of the inter-
ference trouble he expericnces is due to the
fact that he employs a “single circuit” re-
ceiver which is broadly tuned. As a re-
sult, he receives a wide range of wave-
lengths at any given setting of the receiver
which causes the interference. He has also
heard that if he used a double or triple
circuit tuner this interference would disap-
pear. This means that the single circuit
receivers are broadly tuned and less se-
lective than the double circuit and triple
circuit tuners. He has also heard that if
his receiver were coupled Joosely to the an-
tenna interference would also be decreased.
Let us see why and how.

Fig. 3 illustrates the single circuit tuner.

WE AMHER

A Standard Three-Circuit Regenerative Receiver, the Circuit of Which is Shown in 2 of Fig. 12. The
Controlling Knobs, from Left to Right, Are, the Grid Variometer, the Variocoupler and the Plate Vari-

ometer,
Made with the Switch-Arms 8.8, L.§,

Vernier Knobs, for Fine Adjustment, Are Seen in Each Corner.
and the Coupler Knob.

Primary Adjustments Are
Final Adjustments Are Made by the

Simultaneous, Alternate Back-and-Forward Motion of the Grid and Plate Variometer Knobs and
Possibly the Verniers,

Some  tuners cemploy a  variometer only,
others employ a tapped inductance only, still
other employ an inductance with a con-
denser. To all intents and purposes these
tuners act alike. We will, therefore, con-
sider the case of Fig. 3, which is typical.
This case is practically equivalent to the
case in our analogy in which only one sieve
is employed in the sand receiver, Fig. 4.
We can adjust but one circuit or sieve.
As a result, one sieve will reject a large
number of sizes of sand but will also pass
through it a large number of sizes of sand.
In other words, no matter how finely we
adjwvst the mesh of the sieve, there will al-
ways be sand of different sizes passing
through the receiver when only one sieve is
used. In the same way signals of differ-
ent wave-lengths will force their way
through a single circuit radio receiver. The
range of wave-lengths thus filtering through
the receiver may be decreased to a certain
cxtent by better adjustment of the circuit
inductance or capacity, just as the sand
sizes passing through the sieve may be lim-
ited by careful adjustment of the mesh of
the sieve. But no matter how finely the
single circuit set is adjusted it will be re-
sponsive to a wide range of wave-lengths.
It has a certain inherent coarseness like the
sieve which cannot be adjusted so that it

Fig.
A Loosely Coupled (Widely Separated) Sand Re-
ceiver, Capable of Finer Sieving.
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passes through only one size of sand. The
single circuit tuner is inherently a hroadly

tuned receiver.
|
\
% # N

= Fig. 7

An Intermediate Circuit Tuner, Which is Capable
of Greater Selection.

o Defec/pr
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When we come to the double circuit
tuner we 1mmediately strike conditions
which make for selectivity or sharp tuning.
Fig. 5 illustrates the two circuit radio re-
cetver and Fig. 6 illustrates the analagous
two-circuit sand receiver. The second cir-
cuit or sieve simply continues the work of
the first. The first sieve refines the sand
down' to certain sizes by rejecting certain
other sizes. This is all it can do. The sec-
ond sieve takes this sand which has been,
so to speak, partially tuned, and proceeds
further with the work by rejecting certain
other sizes bringing the sand closer to the
desired degree of fineness. In tne same way
the second circuit in the radio receiver “re-
fines” still further the received waves which
have passed the first circuit. The first circuit
in the tuner was able to reject certain
wave-lengths and, therefore, passed through
all wave-lengths in a wide band. The sec-
ond circrit being adjusted and tuned also
to the desired wave-length is, therefore,
able to reject some of the wave-lengths in
this band and thus bring the received sig-
nal closer to the desired wave-length only.
This process is seen to be one of repeated
refining, like filtering water. If one filter
is used, some of the foreign matter in the
water is left behind, the water passing
through a little clearer. If this clearer
water is now passed through another filter,
it will retain a little more of the foreign
matter and pass the water through stili
clearer than before. The more filters are
used the clearer the water hecomes. Using
a second circuit in a radio receiver serves
the same purpose, it filters out some more
of the undesired wave-lengths when it is
tuned to the desired wave-length. If still
another circuit were used after the second,
this tuning process or “filtering” would pro-
ceed further. That is why there are some
receiving sets built with intermediate cir-
cuits as in Fig. 7. Multiple circuit tuners
are, therefore, more sharply tuned than
single circuit tuners; they are more “se-
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Two Popular Types of Single-Circuit Regenerative Receivers.

NI

i

Fig. 10 2

That of 1 is the Tickler Feedback

Variety, While 2 Employs a Plate Variometer to Attain Regeneration.

lective” since the rejecting process con-
tinues in each succeeding circuit.

Suppose now that the two sieves in Fig.
6 are very close together. Then the sand
which has passed through the first sieve
will probably all pass on to the second
sieve which will reject some sizes and pass
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fig. 9

Three Different Types of Single-Circuit Tuners, the

First Employing a Tapped Coil, the Second a

Variometer and the Third a Fixed Coil, Con-
trolled by a Variable Condenser.

others, as above. That is, when the two
sieves are close together there is little or
no loss of sand during the passage from one
sieve to the other. However, if they are
separated considerably as in Fig. 8, there
will be a considerable loss of sand during
the passage from one sieve to the next.
Many of the undesired sizes will probably
be thus lost, and hence the separation of
the sieves results in a certain weeding out
of undesired sand sizes. This condition
corresponds to the condition of “loose coup-
ling” in the case of the radio receiver.
When the primary and secondary coils of
the vario-coupler in Fig. 5 are closely
~oupled, the condition is analogous to that
in which the sieves are close together. The
various wave-lengths which pass through
the primary circuit are all transmitted to
the secondary circuit without much loss, but
when they are loosely coupled, as when
the sieves are far apart, some of the un-
desired wave-lengths passing through the
primary circuit are lost in the passage to
the secondary circuit, and thus sharper tun-
ing is secured. Loose coupling will always
vield more selective tuning than close coup-
ling in receivers. Of course it is true, in
the case of the sieves being widely sep-
arated, that some sand of the desired size
will also be lost in the passage from the
first to the second sieve. This is equiv-
alent to the signal voltage in the secondary
circuit being weaker than that in the pri-
mary circuit on account of this loss. This
is why loose coupling will give a weaker
signal than close coupling, but it has the far
greater advantage of sharper tuning.

It was stated above that the single cir-
cuit tuner is inherently a broadly tuned re-
ceiver. Broad tuning js largely due to re-
sistance in the circuit. The greater the re-
sistance of a circuit the more broadly it
tunes. Thus any circuit will tune broadly,

the degree of broad tuning depending upon
its resistance. Coils and condensers have
resistance, thus they increase the broadness
of tuning. In the case of the single cir-
cuit tuner there is the additional resistance
of the antenna which increases the broad-
uess of tuning. If some means could be
devised for counteracting this effect of re-
sistance of circuits, tuning would be
sharper. The most important method at our
command to-day for counteracting resist-
ance effects is that of “regeneration” as
employed in regenerative receivers. The
regenerative receiver, in effect, reduces the
resistance of the receiving circuit, which,
therefore, makes for sharper tuning. This is
why the regenerative receiver is more se-
lective than the non-regenerative.

The above explanations will give the nov-
ice an understanding as to what tuning ac-
complishes, how it is accomplished, and why
some receivers are more selective than
others. The analogies, while not absolutely,
perfect, will facilitate this understanding.
We will now consider briefly just what
steps are involved in the tuning of the
different and more common types of cir-
cuts.

The single circuit tuner is the simplest of
all tuners. This is its great advantage, in
fact its simplicity is its only raison d’étre.
It has but one wave-length control. Fig. 9
shows the three principle types of single
circuit non-regenerative tuners. In all of
these sets the control knob, inductance or
capacity, is simply varied until maximum
signal is heard. This is the only adjust-
ment that can or need be made, and the
operator has to rest content with the signal
as brought in by this adjustment. He can
do nothing further to clear the signal of
interference. It will probably be found
that the single circuit containing the fixed
inductance and condenser is the more se-
lective of the three given.

Fig. 10 illustrates the single circuit re-
wenerative tuner, circuit 1 using tickler feed-
Lack coupling, circuit 2 using plate variom-
eter regeneration. The procedure in tun-
ing these sets is as follows: Set the tickler
coupling at its minimum and set the plate
variometer. at zero, that is at minimum

¢

Two Types of Two-Circuit Regenerative Tuners.

Fig. 12
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inductance. Tune the antenna circuit by
means of the condenser or inductance, as
above, until maximum desired signal is heard.
Now gradually increase the tickler coupling
or plate variometer inductance, as the case
may be. An increase in signal strength
will be perceptible as this adjustment takes
nlace, up to a point where the signal sud-
denly becomes mushy or distorted. This is
the point where the regeneration is so great
that the circuit begins to oscillate. The
proper operating point is just a little before
this point in tickler coupling or variometer
inductance is reached. Move tickler coup-
ling and plate variometer back until the
signal is cleared up again. Bring tickler
coupling and plate variometer up again just
a little before the point where the circuit
hegan to oscillate. Now tune the aerial
circuit again until signal is at its maxi-
mum. Alternate between adjusting plate
coupling and antenna tuning, until the de-
sired signal is at its maximum.

Fig. 11 illustrates a common type of two-
circuit tuner. It will be observed that there
are two adjustments in the antenna circuit,
inductance and capacity, one adjustment in
the secondary circuit, capacity, and a
coupling adjustment; in all, there are four
adjustments. Tuning a set of this descrip-
tion is a little more complicated than single
circuit tuners. The procedure is as fol-
lows: Set the coupling so that it is tight;
if the coupler is a loose coupler, bring the
two coils very close together; if it is a
vario-coupler set the dial at its maximum
reading. Set the secondary condenser at
about its middle position, half reading on
the condenser dial. Set the inductance switch
in the antenna circuit on the middle tap and
tune with the antenna condenser until sig-
nals are heard. Tune with the secondary

70
Detector

/"/'y. /I

A Two-Circuit, Non-Regenerative Tuner. The
Coils Can Be Those of a Variocoupler, or a
Loose Coupler.

condenser until the desired signal is heard
in the phones. These preliminary settings
and adjustments are merely to get your
hearings, but after a little experience the
operator will be able to make these prelim-
inary settings and adjustments. pretty ac-
curately. If the desired signal does not
come in, it may be necessary to tune both
primary and secondary condensers together,
(Continued on paye 2180)

[

2

The First is of the Tickler Feedback Type; the

Other Employs a Plate Variometer, to Produce Regeneration.
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Complete List Of Broadcasfing Stations In
the United States

{AII stations operate on 360 meters except as
elow.
Those with * on 400; t on 485; o in back of

any sign indicates ‘‘only,” thus fo means 485
meters only.
Call Name City and State
KDKA Westinghouse Elec. & Mfg. Co.,
East Pittsburgh, Pa.
tKDN Leo J. Meyberg Co.,
San Francisco, Cal.
KDPM  Westinghouse FElec. Mfg. Co.,
Cleveland, Ohio
KDPT Southern Electrical Co..
San Diego, Cal.
tKDYL  Telegram Publishing Co.,
Salt Lake City, Utah
KDYM Savoy Theatre.......San Diego, Cal.
KDYO Carlson & Simpson..San Diego, Cal.
tKDYQ Oregon Inst. of Technology,
Portland, Ore.
KDYS  Great Falls Tribune,
Great Falls, Mont.
KDYV  Cope & Cornwell Co.,
Salt Lake City, Utah
KDYW Radio Dept. Smith Hughes
Machinery Co....... Phoenix, Ariz
KDYX Honolulu Star Bulletin,
Honolulu, T. H.
KDYY Rocky Mountain Radio Corp.,
Denver, Colo.
KDZA  Arizona Daily Star....Tucson, Ariz.
KDZB Frank E, Siefert..... Bakerstield, Cal.
KDZE The Rhodes Co....... Seattle, Wash.
KDZF  Automobile Club of Southern
California...... Los Angeles, Cal
KDZG Cyrus Pierce & Co.,
San Francisco, Cal.
tKDZH Fresno Evening Herald. .Fresno, Cal.
KDZ1 Electric Supply Co.,
Wenatchee, Wash.
KDZK  Nevada Machinery & Elec. Co.,
Reno, Nev.
KDZL  Rocky Mountain Radio Corp.,
Ogden, Utah
KDZM E. A. Hollingsworth, Centralia, Wash.
KDZP Newbery Electric Corps.,
Los Angeles, Cal.
KDZQ Wm. D. Pyle Motor Generator Co.,
Denver, Colo.
KDZR Bellingham Publishing Co.,
Bellingham, Wash.
KDZT Seattle Radio Association,
Seattle, Wash.
KDZW Claude W. Gerdes. San Francisco, Cal.
KDZX Glad Tidings Tabernacle,
San Francisco, Cal.
KDZZ Kinney Bros. & Sipprell,
Everett, Wash.
KFAC Glendale Daily Press...Glendale, Cal.
KFAD McArthur Bros. Mercantile Co.,
R hoenix, Ariz.
KFAE State College of Washington,
£ Pullman, Wash.
KFAF Western Radio Corp...Denver, Colo.
KFAJ  University of Colorado.Boulder, Colo.
KFAN The Electric Shop....Moscow, Idaho
KFAP Standard Publishing Co..Butte, Mont.
KFAQ City of San José....... San José, Cal.
KFAR Studio Lighting Service Co.,
Hollywood, Cal.
KFAS Reno Motor Supply Co...Reno. Nev.
KFAT 8. T. Donohue......... E Ore
tKFAU High School....... . d.
KFAV  Abbot Kinney Co
KFAW Register-Radio-Den-Radiophone,
anta Ana, Cal.
+KFAY Virgin Radio Service..Medford, Ore.
KFAZ C. H. Weatherill.......Reedley, Cal
KFBB F. A. Buttrey & Co..... Havre, Mont.
KFBC Normal Heights Station
(W. K. Azbill)....San Diego, Cal.
KFBD Mercantile Trust Co....Hanford, Cal.
KFBE R. H. Horn (Cline’s Electric
Shop)...... San Luis Obispo, Cal.
KFBG First Presbyterian Church.
Tacoma, Wash.
KFBH 'Thomas Musical Co.. Marshfield, Ore.
+KFBK Kimball-Upson Co...Sacramento, Cal.
KFBL Leese Bros............Everett, Wash,
KFBM Cook & Foster & Astoria
Hardware Co......... Astoria, Ore
KFBN Borch Radio Corp. (Portable)....Cal
KFBO Savage Electric Co....Prescott, Ariz.
KFBS Trinidad Gas & FElectric Co. and
Chronicle News....Trinidad, Colo.
KFBU The Cathedral (Bishop Thomas).
Laramie, Wyo.
KFBV Clarence O. Ford,
Colorado Springs, Colo.
$+KFC Northern Radio & Electric Co.,
Seattle, Wash.
KFCB Nielsen Radio Supply Co..
Phoenix, Ariz.
KFCC Auto Supply Co...... Wallace, 1daho
KFCD Salem Electric Co........ Salem, Ore.
KFCF Frank A. Moore. . Walla Walla, Wash.
KFCH Electric Service Station, Inc.,

Billings, Mont.

Call
KFCK

toKFCL

KFCM
KFCQ

KFDA

KFDB
KFDC

KFGG
KFGH

KFHJ
KFI

KFV
KFZ
KGB
KGG
KGN
KGO
KGU
*oKGW

KGY
TKHD

itoKH]
KH

TKMJ
KMO
TKNT

KNN
KNT

KNV
KNX

foKOA
tKOB

Name City and State
Colorado Springs Radio Co..
Colorado Springs, Colo.
Los Angeles Union Stock Yards,
Los Angeles, .Cal.
Richmond Radio Shop.Richmond, Cal.
Motor Service Station.

(Norman R. Hood)...Casper, Wyo.
Adler's Music Store..... Baker. Ore.
John D. McKee...San Francisco, Cal.
Radio Supply Co. (E. B. Craney),

Spokane, Wash.
St. Michaels Cathedral...Boise. Idaho
Wyoming Radio Corp...Casper, Wyo.
University of Arizona,.Tucson, Ariz.
Oregon Agricultural College,
Corvallis, Ore.
Knight-Campbell Music Co.,
Denver, Cola.
City of Taft............... Taft, Cal.
Meier & Frank Co..... TPortland, Ore.
Billings Polytechnic Inst.,
Polytechnic, Mon€.
Guy Greason...... +...Tacoma, Wash.
Radio Equipment Co.....Denver, Colo.
Dr. R. O. Shelton....San Diego, Cal.
Eastern Oregon Radio Co.,
Pendleton, Ore.
Astoria Budget......... Astoria, Ore.
Stanford University,
Stanford University, Cal.
Fallon Co........Santa Barbara, Cal.
Earle C. Anthony, Inc.,
Los Angeles, Cal.
Foster-Bradbury Radio Store,
Yakima, Wash.
The Doerr Mitchell Elec. Co.,
Spokane, Wash.
Wm. A. Mullins Electric Co.,
Tacoma, Wash.
Hallock & Watson Radio Service,
Portland, Orev
Northwest Radio Mfg. Co.,
Portland, Ore.
Altadena Radio Laboratory,
Pasadena, Cal.
Mulroney.
onolulu. Hawaii
Portland Morning Oregonian.
Portland. Ore.
St. Martins College. .. .Lacey, ash.
C. F. Aldrich Marble & Granite Co.,
Colorado Springs. Colo.
Times Mirror Co..Los Angeles. Cal.

Marion A.

Louis Wasmer........ Seattle, Wash.
Standard Radin Co..Los Angeles, Cal.
The Radin Shop..... Sunnyvale, Cal.
C. 0. Gould. ......... Stockton, Cal.

Vincent 1. Kraft (operated by North-
west Radio Service).Seattle, Wash.
Bible Institute of Los Angeles.
Los Angeles. Cal.
I.J. Dunn & Co.......Pasadena, Cal.
Monterey Electric Shop.
Del Monte, Cal.
Colin B. Kennedy Corp..

Los Altos. Cal.
Warner Bros........... Qakland, Cal.
QOakland Tribune....... Qakland. Cal.
Reynolds Radio Co..... Denver, Colo.
W. W. Lindsay, Jr...... Reedley, Cal.

San Joaquin Light & Power Corp.,
Fresno. Cal.
Love Electric Co...... Tacoma., Wash.
T. W. Smith........... Fureka. Cal.
Roswell T'ublic Service Co..
Roswell. N. Mex.

Bullock’s.......... l.os Angeles. Cal.
* Grays Harbor Radio Co. (Walter
Hewmrich) ......../ Abcrdeen. Wash.

Radin Supply Co...Los Angeles, Cal.
Electric Lighting Supply Co..
T.os Angeles. Cal.
Young Mens Christian Assoc..
Denver. Colo.
New Mexico College of Agricnlture
and Mechanic Arts,
State College, N. Mex.
Western Radin Electric Co..
Los Angeles, Cal.
Holzwasser, Inc...... San Diego.Cal.
Detroit Police Dept...Detroit, Mich.
Hale Bros.......San Francisco, Cal.
University of Califarnia.Berkeley. Cal.
Hood River News (Radio Shop of
Hood River)..... Hood River, Ore.
Doubleday Hill Elec. Co.,
Pittshurgh, Pa.
Chas. D. Herrold. ..... San José, Cal.
Stubbs Electric Co. ...Portland, Ore.
Maxwell Electric Co...Berkeley, Cal.
Post Dispatch......... St. Louis, Mo.
The Emporium. ...San Francisco, Cal.
Prest & Dean Radio Co.,
Long Beach, Cal.
First Presbyterian Church,
. Seattle, Wash.
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Call
tKUO

KUS

KUY
KVO

KWG
TKWH
KXD
KXS
KYT
TKY]J
KYOQ
*oKYW
KYY
K7ZC

tKZM
TKZN

KzZV
KZY

WAAC
WAAD

TWAAF
WAAH
WAAJ

TWAAK
WAAL

WAAM

WBAF
tWBAG

WBAH
WBAJT
WBAN
WBAO
*toWBAP
WBAU
TWBAV
WBAW
WBAX

toWBAY

*oWBZ
WCAB
WCAC
WCAD

*oWCAFE
WCAG

WCAH
tWCAJ

WCAK

Name City and State
San Francisco Examiner.
San Francisco, Cal.
City Dye Works & Laundry Co.,
o o Los Angeles, Cal.
Coast Radio Co.. Inc..El Monte, Cal.
Sacramento Bee (Jos. McClatchy
Co) Sacramento, Cal.
Portable Wireless Telephone Co.,
Stockton, Cal.
Los Angeles Examiner, . q
Los Angeles, Cal.
Herald Publishing Co..Modesto, Cal.
Braun Corp........ Los Angeles, Cal.
Bakersfield Californian,
Bakersfield. Cal.
Leo J. Mevberg Co..Los Angeles, Cal.
Electric Shop..... Honolulu, Hawaii
Westinghouse Elee. & Mfg. Co,
%hicago, 1.

Radio Telephone Shop,
San Francisco, Cal.
Public Market & Dept. Stores Co.,
Seattle, Wash.
Preston D. Allen.......Oakland, Cal.
The Deseret News,
Salt Lake City, Utah
Wenatchee Battery & Motor Co..
Wenatchee, Wash.
Atlantic & Pacific Radio Supply Co.,
San Francisco, Cal.
Tulane University...New Orleans, La,
Ohio Mechanics Institute,
Cincinnati, Ohio
Chicago Daily Drovers’ Journal,
Chicago, III.
Radio Dept. Commonwealth Elec-
tric Co. ... ....St. Paul, Minn.
FEastern Radio Institute. Boston, Mass.
Gimbel Bros.........Milwaukee, Wis.
Anderson Beamish Elec. Co.,
Minneapolis, Minn.
1. R. Nelson Co....... Newark, N. J.
University of Missouri.Columbia, Mo.
United Electric Co...Wichita, Kans.
New England Motor Sales Co.,
Greenwich, Conn.
Georgia Radio Co......- Decatur, Ga.
Omaha Grain Exchange.Omaha, Neb.
Radio Service Corp....Crafton, Pa.
Yahrling-Rayner Music Co.,
Youngstown, Ohio
Hollister-Miller Motor Co.,
Emporia, Kansas
Midland Refining Co.,
El Dorado, Kansas
Purdue University,
West Lafayette. Ind.
Andrew J. Potter....Syracuse, N. Y.
Sterling Electric Co..
Minneapolis, Minn.
Fred M. Middleton. Moorestown, N, J.
Diamond State Fibre Co.,
Bridgeport. Pa.
The Dayton Co...Minneapolis. Minn,
The Marshall Gerken Co.Toledo, Qhio
Wireless Phone Corp..Paterson, N. J.
James Millikin University.
Decatur, Il
Wortham-Carter Pub. Co..
Fort Worth, Texas
Republican Publishing Co..
Hamilton, Ohio
Erner & Hopkins....Columbus, Ohio
Marietta College......Marietta. Ohio
John H. Stenger, Jr..
Wilkes-Barre, Pa.
American Tel. & Tel. Co.,
New York, N. Y.
T & H Radio Co...Anthony, Kansas

D. W. May, Inc....... Newark, N. J.
Southern Radio Corp..Charlotte, N. C.
City of Chicago........ Chicago, IIl.

Westinghouse Elec. & Mfg. Co.,
Springfield, Mass.
Newburgh Daily News.
Newburgh, N. Y,
John Fink Jewelry Co.,
Fort Smith, Ark.
St. Lawrence University. Canton, Ohio
Kaufman & Baer Co. .. Pittsburgh, Pa.
Daily States Pub. Co.,
New Orleans, La.
Entrekin Electric Co..Columbus, Ohio
Nebraska Wesleyan University,
University Place, Nebr.
Alfred P. Daniel....Houston, Texas
St. Olaf College. ... Northfield, Minn.
Villanova College...... Villanova, Pa.
Sanders and Stayman Co.,
Baltimore, Md.
Central Radio Service...Decatur, IIL
Tri-State Radio Mfg. & Supply Co..
Defiance, Ohio
Alamo Radio Elec. Co.,
. San Antonio, Texas
Wm. Hood Dunwoody Industrial
Institute ...... Minneapolis, Minn.
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Call
toWCAT

tWCAU
WCAV

TWCAW
WCAX
WCAY
WCAZ
WCE
WCK

*toWCX

toWDAC
WDAG
tWDAH

t\WDAI

tWDAJ
\WDAK
tWDAL
WDAO
WDAP
WDAQ
WDAR
WDAS
WDAU
WDAV

WDAX
tWDAY

WDM
\WWDT

WDV

WDY

WwDZ
WEAA
f\WEAB
TWENC
WEAD
WIEAE
"o\WFAF
WEAG
fWE\AH

WEA]
WFEAJ

WEAK
\WEAM

TWEAN
1WEAO

tWFEAP
WEAR

WEAS
WFEAT
WFEAU
WEAV

WEAW
tWEAX

TWEAW
tWEY
*toWFAA
WFAR
WFAC
WFAD
WFAF
WFAG

WFAH
WFAJ

WFAM
tWFAN

WFAQ

WFAS
FWFAT

WFAT]
1WFAV

Name City and State
S. Dakota School of Mines,
Rapid City, S. Dak.
Philadelphia Radiophone Co..
Philadelphia, Pa.
J. C. Dice Electric Co..
Little Rock, Ark.
Quincy Electric Supply Co.,
3 . Quincy, III.
University of Vermont.
Burlington, Vi.
Kesselman O'Driscoll Co.,
Milwaukee, \WVis
Robt. E. Compton and Carthage
College Carthage, I11.
Findley Electric Co.,
Minneapolis, Minn.
Stix Baer & Fuiler Co..St. Louis. Mo.
University of Texas. ...Austin, Texas
Clark University- .. Worcester, Mass.
The' Detroit Free Press,
Detroit, Mich.
Illinois Watch Co. ... Springfield, III.
Tampa Daily Times. ... . Tampa, Fla.
Kansas City Star....Kansas City. Mo.
J. Laurance Martin.  Amarillo, Texas
Mine & Smelter Supply Co.,
! Paso, Texas
Hughes Electrical Corp.,
, N. Y.

Syracuse
Atlanta & \West Point K R. Co.,
Coilege Park, Ga.
The Fartford Courant,
Hartford, Conn.
Florida Times-Union.Jacksonville, Fla.
Automotive Elec. Co...Dallas, Texas
Midwest Radio Central, Inc.,
Chicago, 111
Hartman Riker Elec. & Machine Co.,
Brownsville, Pa,
Lit Bros. ......... Philadelphia, Pa.
Samuel A. Waite. .. Worcester, Mass.
Slocum & Kilburn,
New Bedford, Mass.
Muskogee Daily Phoenix,
Muskogee, Okla.
First National Bank.Centerville, lowa
Fargo Radio Service Co.,
Fargo, N. Dak.
Church of the Covenant,
Washington, D. C.
Ship Owners Radio Service,
New York. N. Y,
John O. Yeiser, Jr....Omaha, Nebr.
Radio Corp. of America,
Roselle Park, N. 1.
8 {1 Bushwosad s iecat Tuscola, IIl.
Fallian & Lathrop.......Flint, Mich.
Standard Radio Equipment Co.,
Fort Dodge, lowa
Baines Electric Service Co..
Terre Haute. Ind.
Northwest Kansas Radio Supply Co..
Atwood, i(ansas
Virginia Polytechnic Inst..
Blacksburg. Va.
Western_Electric Co. New York, N. Y.
Nichols-Hineline-Bassett Laboratory.
Edgewood, R. 1.
Wichita Board of Trade & Lander
Radio Co......... Wichita. Kansas
Cornell University. . .. . Ithaca, N. Y.
University of So. Dakota.
Vermillon, S. Dak.
Tulius B. Abercrombie. St. Joseph, Mo.
Borough of No. Plainfield,
North Plainfield. N. J].
Shepard Co. .. .Providence, R. 1.
Ohio State University.
Columbus, Ohio

Mobile Radio Co........ Mobile, Ala.

Baltimore American & News
Publishing Co......Baltimore. Md.

Heaint Coriiguivis Washington. D. C.

Johin J. Forarty......... Tampa, Fla.
Davidson Bres. Co..Sioux City, lowa
Sheridan Electric Service Co.,

Rushville, Nebr.
Arrow Radio Lahoratories.

Anderson, Ind.
T. J. M. Daly...... Little Rock, Ark.
Will Horwitz, Jr...... Houston, Tex.

Benwood Co. St. Louis. Mo.
Midland Refining Co.. .. .Tulsa, Okla.
Hurlburt-Still Electrical Co.,
Houston. Tex.
St. Louis University. . . St. Louis, Mo.

Cosradio Co........ Wichita, Kansas
Dallas News-Dallas Journal,

Dallas. Tex.
Carl F. Woese...... Syracuse, N. Y.

Siperior Radio Co....Superior. Wis.
Watson \Weldon Co...Salina, Kansas
H. C. Spratiey Radio Co..
Poughkeepsie. N. Y.
The Radio Engineering Laboratory.
Waterford. N. Y.
FElectric Supply Co.Port Arthur. Tex.
Hi-Grade Wireless Instrument Co..
Ashville, N. %
Times Publishing Co.St. Cloud. Minn.
Hutchinson Electric Service Co..
Hutchinson, Minmn.
Missouri’ Weslevan College &
Cameron Radio Co...Cameron, Mo.
United RadioLCogp.Fort Wayne, Ind.
Daily Argus Leader,
! Sioux Falls, So. Dak.
Fdwin C. Lewis. ......Boston. Mass
University_of Nehraska.Lincoln. Neb.

Cail
WFAW
WFAY

TWFAZ

*to\WWFI

WGAB
WGAD

WGAH
WGAJ
WGAK
WGAL
WGAM

WGAN
WGAQ

tWGAR
WGAS

WGAT
WGAU
WGAW
WGAX
WGAY

WGAZ
WGP

tWGI
WGL.
*o\WGM
HWGR
WGV
*taWGY
tWHA
WHAA
HWHAB
WHAC
fWHAD
WHAE

WITAF
WIHAG

WHAH
WHAI

WHAK

WHAL
TWIAM

WHAO
WHAP
WHAQ
WHAR
tWHAS
WHAV
WHAY
*oWHAZ

*toWHB
WHD

WHK
WHN

+WHU
toWHw

tWIAK
WI1AO

WIAQ

WIAR
WIAS

WIAT
WIAU

WIAV
WIAW
WTAX

Name Citv and State
Miami Daily ‘Metropolis...Miami, Fla.
Daniels Radio Supply Co..
Independence, Ransas
South Carolina Radio Shop,
Charleston, So. Car.
Strawbridge & Clothier,
Philadelphia, Pa.
RV Radio Co.. .. Houston. Tex.
panish American School of Radio-

telegraphy ...... .. Ensenada, P. R.
New Haven Electric Co..
New Haven. Conn.
W. H. Gass..... .Shenandoah. lowa
Macon ElectricCo........ Macon, Ga.
Lancaster Elec. Supply & Con-
struction Co......... Lancaster. Pa.

Orangeburg Radio Equipment Co.,
Orangeburg, So. Car.
Cecil E. Llovd....... Pensacola, Fla.
Glenwood Radio Corp.,
Shreveport, La.
Southwest American.Fort Smith, Ark.
The Ray-Di-Co. Organization,
Chicago. 111
American Legion, Dept. of Nebraska,
Lincoln, Nebr.
Marcus G. Limb... ... \Vooster, Ohio
Ernest C. Albright..... Altoona, Pa.
Radio Electric Co..
Washington Court House, Ohio
Northwestern Radio Co..
Madison. Wis.
South Bend Tribune.South Bend, Ind.
The Register & Tribune,
Des Moines, Towa
American Radio & Research Corp.,
Medford Hillside, Mass.
Thos. F. J. Howlett. Philadelphia, Pa.
Atlanta Constitution. ... Atlanta, Ga.
Federal Telephone & Telegraph Co..
Buffalo, N. Y.
Interstate Electric Co.,
New Orleans, La.
General Electric Co..
Schenectady, N. Y,
University of Wisconsin,
Madison, WVis.
State University of Jowa.
Towa City. Iowa
Clark \W. Thompson (Fellman's
Dry Goods Co.)...Galveston, Tex.
Cole Bros., Electric Co..
Waterloo.
Marquette Universit{.
y Milw

lowa

aukee. Wis.
Automotive Electric Service Co..

Sioux City. Towa
Radio Electric Co. ...Pittsburgh, Pa.
University of Cincinnati,

Cincinnati, Ohio
Hafer Supply Co........ Joplin, Mo.
Radio Equipment & Mfg. Co..

Davenport, Towa
Roberts Hdwe. Co..

Clarksburg. W. Va.

Lansing Capital News.Lansing, Mich.
University of Rochester,

Rochester, N. Y.
Frederic A. Hill. .Savannah. Ga.
Otta and Kuhns........ Decatur. 111,
Semmes Motor Co. Washington. D. C.
Paramount Radio & Elec. Co.,
Atlantic City, N. J.
Courier-Journal and Louisville Times,
Louisville, Ky.
Wilmington Electrical Specialty Co..
ne. Wilmington, Del.
The Huntington Press,
Huntington, Ind.
Rensselaer Polytechnic Inst.,
Trov. N. Y.
Sweenev School Co.. Kansas City, Mo.
West Virginia University,
Morgantown. W. Va.
Radiovox Co. (Warren R. Cox).
Cleveland, Ohio
Ridgewood Times Publishing Co..
Ridgewood. N. Y.
Wm. B. Duck Co.......Toledo. Ohio
Stuart \W. Seeley. East Lansing. Mich.
Joslyn Automobile Co..Rockford. TIN
Galveston Tribune. ..Galveston, Tex.
Ocean City Yacht Club.
Ocean City, N. J.
Robert E. Zimmerman.
Vinton. Towa
Gustav A. De Cortin. New Orleans, La.
Continental Radio & Mfg. Co..
Newton. Towa
Heer Stores Co...... Springfield, Mo.
Fox River Valley Radio Co.
Neenah, Wisc.
Daily Journal-Stockman.Omaha. Neh.
School of Engineering & Wisconsin
News. ...........Milwaukee, Wis.
Chronicle Publishiug Co..
Marion. Ind.
Paducah Evening Sun...Paducah, Ky.
Burlington Hawkeye & Home
Electric Co...... Burlington,
leon T. Noel........... Tarkio.
American Trust & Savings Bank.
Le Mars, Towa
New York Radio Lahoratories.
Binghamton. N. Y.
Saginaw Radio & Electric Co..
Saginaw, Mich.
Capito! Radio Co...... Lincoln, Nebr.

Mrs.

Towa
Mo.
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Call
WIAY

WIAZ

WIK
WIL

twip
iWIZ
WJAB
WJAC
WJAD
TWJIAE
WJAF
WJAG
WJA]J
twJAk
WJAL
WJAM
WJIAN
WJAP
WJAQ
WJAR
\WJAS
WJAT
WJAU
WJAX
WJAZ
WD
WIH
WIK
WJIX
Wiz
1\WEKAA

WKAC
WKAD

\VKAF
WKAG
WKAH
WKAK

WEKAL
WKAN

WEKAP
WKAQ

WEKAR
WRKAS
WEKAV
WKAW
WKAX
WKAY
WKAZ
WKC
tWKN
tWKY
WLAC

WLAF
*toWLAG

WLAH
tWLAJ

WLAK

WLAL
WLAM
WLAN
WLAO
WLAP
WILAQ
WLAR
WLAS

WLAV
WLAW

WILAX
WLAY

WLAZ
tWLB
tWLK
tWLwW

WMAB

WMAC

WMAD

R
(Continued on page 2171)
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Name City and State
Woodward & Lothrop,
Washington, D. C.
Electric Supply Sales Co., 3

B ) Miami, Fla.
K & L Electric Co. .McKeesport, Pa.
Continental Electric Supply Co.

) Washington. D. C.
Gimbel Bros........ Philadelphia, Pa.
Cino Radio Mfg. Co.Cincinnati. Ohio
American Radio Co. ...Lincoln. Nebr.
Redell Co......... ... ... Joplin, Mo.

Jackson’s Radio Engineering

Laboratories.......... \Waco, Texas
San Antonio, Tex
Muncie Press-Smith Electricl, .
) ) Muncie, Ind.
Norfolk Daily News. ... Norfolk. Nebr.

.M. C A............Dayton, Ohio
White Radio Laboratory,

. . Stockdale. Ohio
Victor Radio Corp. ...Portland, Me.
D. M. Perham. .. Cedar Rapids. Towa
Peoria Star-Peoria Radio Sales Co.,

y Peoria, II1.
Kelley-Duluth Co. .. .. Duluth, Miun.
Capper Publications. .. . Topeka, Kan.
Outlet Co. (J. Samuels & Bro.).

. . Providence, R. I.
Pittsburgh Radio Supply Co..

;’i'!Aburg.".. Pa.
S
Marshall, Mo.
Yankton College. . Yaukton. S‘(i). Daz,
Union Trust Co. ..., Cleveland, Ohio
Chicago Radio Laboratory,

. Cliicaco. 111
Richard H. Howe. .. _Granville, Ohio
White & Bo ver Co.. Washington, D. C.
Service Radio Equipment Co..

Toledo, Ohi
De Forest Radio Telephone &u —

Telegraph Co....New York, N. Nyt

Westinghouse Elec. & Mfg. Co..
Newark, N. J.
H. F. Paar (chu(l:)lidcan Times), 8
.. edar Rapids, fow
Star Publishing Co.. . .Lincoln, .\'el‘::

Charles Looff g:Crescent Park),
“ast Providence, R. I.

W. 8. Radio Supply Co‘ff nee
. Wichita Falls, Texas

Edwin T. Bruce, M.D

Kelley-Vawter Je welry

Louisville, K :
Planet Radio Co.. O
West Palm Beach, <
Okfuskee County News. . 58
Okemah, Okla.’
Gray & Gray. . Orange, Texas
Alabama Radio Mfg. Co..
Montgomery, Ala.
Dutee W. Flint. .. .. .. Cranston, R. I.
Radio Corp. of Porto Rico,
iy . San Juan. P. R.
Michigan .-\gncu_ltllé;al College.
st Lansing, Mich.
L. E. Lines Music Co.. gty

Laconia Radio Club... Laconia. N. H.
Turner Cyvcle Co....... . Beloit. Wis
William A. MacFarland.

Bridgeport. Conn.
Brenau College. .. . .. Gainesville, Ga.
Landau’s Music & Jewelry Co.,

Wilkes-Barre, Pa,
Joseph M. Zamoiski Co..

. Baltimore, Md.
Riechman Crosby Co.. Memplis. Tenn.
WKY Radio Shop.

Oklahoma City, Okla.
North Carolina State College.y
) Raleigh. N. C.
Johnson Radio Co.....Lincoln. Nehr.
Cutting & Washington Radio Corp..
Minneapolis, Minn
Samuel Wordworth . ., Syracuse, N. V.
Waco Electrical Supplvy Co ..
Waco, Texas
Machine Corn..

Bellows Falls. Vi.
Tulsa Radio Co......... Tulsa. Okla.
Morrow Radio Co...Springfield. Ohio
Putnamn Hardware Co. -Houjton, Me.
Anthracite Radio Shop..Scranton, Pa.
W. V. Jordon.... .. .Louisville. Kv.
A. E. Schilling.....Kalamazoo, Mich.
Mickel Music Co.. Marshalltown. Towa
Central Radio Supnly Co..

. ] Hutchinson. Kansas
Radio Specialty Co..Burlington, Towa
Eleetric Shop...... .Pensacola, Fla.
Police Dept. of New York Citv.

New York, N. V.
Putnam Electric Co.Greencastle, Ind.
Northern Commercial Co..

Fairbanks, Alaska
Hutton & Jones Electric Co..

) . Warren. Ohio
University of Minnesota,

. Minneapolis. Minn.
Hamilton Mfg. Co.Indianapolis. Ind.
Crosley Mfg. Co....Cincinnati. Ohio
Radio Supply Co...Oklahoma. Okla.
J. Edw. Page (Clive B. Meredith).

. Cazenovia. N. Y.
Atchinson County Mail.

ock Port, Mo.

Springﬁ.eld. Mo.

Vermont Farm
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The Future Of Radio

Address by the Hon. Mohammed Ulysses Socrates Firs, Head Office Boy

Tadies and Gentlemen :

May 1 ask your kind indulgence for my
somewhat untidy appearance this evening?
I have been so overwhelmed with work, dur-
mg the past three wecks. that I have actually
had but eight hours of sleep during that
time. The balliince of the nights | have been
forcibly kept awake by means of the electric
Sleep Elimidator. 1 have not shaved in two
weeks. aud my voly bath was a radio-clectric
high frequency one while 1 slept.

So if the radio audicnce will kindly stop
frowning at my wild appearance, I will go
on. Thank you SO much-—bheg pardon?

A gentleman with a huge beard, i the
Chicago audience, just asked why T was not
shaved while 1 slept. Hm! True. Prob-
ably for the same reason that my questioner
grows a hedge on his face while he's awake!

But to vesume. My radio brethren know
why 1 am here tonightt When I asked the
Awerican Radio Council ta broadcast last
night the Radio Sirene, and asked to have
every radio citizen sit in at the proceedings
tonight, 1 made this request not lightheart
edlv.  Just @ moment, please—

My attendagt just informs me that you
have responded nobly.  There are 109 mil-

Instead of the Ordered

50 Lbs. of Hexagonal

Nuts, the Hardware Com

pany Received 50 Lbs.
of Pecan Nuts.

Every S8chool-Boy Wh
Owned a Radio Set Coulc
Receive All the Alcoho)
From Europe That He
Wanted. It Came Near
To Being Disastrous To
Our Younger Generation

lon radio citizens sitting in at this radio
meeting.  Think of it my friends, 109 mil-
lion—14 million more than when ex-Presi-
dent Ford made his inaugural speech in 1953,
just 20 years ago. Tonight, therefore, will
go down in history as the greatest radio as-
sembly ever recorded. I can see you, and
hear you applaud, and 1 congratulate vou'!

Radio Citizens! You know the reason
why [, as President of the American Radio
Council, have asked your attendance tonight.
I come heforc you on this historical occasion
to urge you to rise against our present op-
pressor and tyrant, the unspeakable Radio
Trust!

This titanic octopus which reaches into
the muermost recesses of our homes, nay,
our very hodies, there to suck out the life
blood of the nations, must be crushed.
destroved, annihilated. You koow its his-
tory. It started in 1921, mnocently encugh,
with a few broadcasting stations. Our
graudfathers of that time had little fault to
find with the innocent pastime of listening
in to concerts, speeches, and operas. Ther,
in 1926, when there were over 6,000 radio
hroadcasting stations m America, the nightly
chaos and interference had become so great

Upon Arriving Home, I

Found 200 Lbs. of He

rng On the Parlor Rug

Delivered Through Par-
lor Radic Qutht.

Thus, Katinka’s Electcl
tron 1o the Kitchen
Would Suddernly Go Coid
and Start To Recite »
Bedtime Story.

www americanradiohistorv com

that President Bryan signed the Radio Act
of 1926, which required that, henceforth,
only six super-broadcasting stations would
be allowed to operate. These stations. as
you probahly know, operated on 350,000
Watts, and each onc broadcast 24 different
forms of entertiinment sumultaneously. In-
asmuch as the Marconi Restricted-Direc-
nonal Wave Systemn was used by these sta-
tions. each station covered exactly to the
inch its allocated zone. Thus, it you know
your radio history, you will remember that
if you were located at San Fraucisco it was
tmpossible to tune in to the New York dis
trict, or, for that matter, apy other radio
district except vour own. due to these Re-
strictive-Directional Waves. As all the pro-
grams, however, were almost wdentical. this
did not matter much, particularly since. by
that time, people were no longer nterested
mn long distance reception

About that year, the control of the six
big unational stations passed into the hands
of the Amalgamated Broadcasting Corpora
tion—the present trust, known only by i
mitials, the A.B.C. Trust. Then things I
gan to happen. Up to that time the men

{ Continued on poge 2157)
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Radio Pictorial

o R — S
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Upper Right Photo Shows Captain A. J. Hillary,
Master of the Mail Boat “President,” Receiving
Information By Radio as to the Number of Bags
of Mail on Board an Incoming Liner. Above: A
Picture of a One-Kilowatt Ship Type of Quenched
Spark Transmitter. This is the Most Efficient
Form of Spark Transmitter, But, Due to the
Greater Efficiency of C.W., They Are Being Con-
verted Into the Latter. Aside From the Quenched
Spark Gap, All the Other Apparatus is Made Use
of in the Conversion.

Above is a Photo of Professor Low and
the Apparatus With Which He Can Wire-
Jess Photographs, Just as a Voice is Wire-
Jessed. Professor Low Was Granted His
First Patent in 1917. Left: A Boy Scout
of Troop 501, New York City, Operating
a Portable Radio Set While Out On a
Hike. The Outfit Both Sends and Re-

ceives and Was Perfected by Boy Scouts of. L
the Above Troop. It Is Entirely Sel{-Con-
tained and Uses Both "“A' and *B"™
Batteries With But One Tube.

www americanradiohistorv com
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Mr. Filbert Tunes In

By ELLIS PARKER BUTLER
Author of “Pigs Is Pigs”

HILE Mr. Filbert was not utter-
ly and absolutely bald, he was al-
most that. He had so little hair
that his beautifully egg-shaped
cranium was like a polished dome,
and it glistened with high-lights. He
was a very bald man, but neat and
dressy, and he wore a slender gold chain
with his eye-glasses. He had a well-
washed look and gave forth an odor of
twenty-five cent toilet soap. Altogether
he was a nice little man, doing a fairly
good business in the commission hosiery
line, but his very appearance showed he
thought well of ‘Mr. Filbert. Except for
his baldness, which he deeply regretted,
Mr. Filbert thought Mr. Filbert was just
about all right. _

Frequently, after emerging from his
morning bath or while shaving, or at
other times, Mr. Filbert put his head very
close to his mirror and examined the top
of his head carefully, looking for fuzz.
He had, since his baldness, tried twenty-
six varieties of hair restorer, but none had
done his head the least good. He had.
thercfore, sworn never to buy another
hottle of hair restorer and, when our

www americanradiohistorvy com

*“Each Woman Sat In a Porcelain Basint

Each Woman Was Done In Two Braids, and These Were Connected Together

In One Long Chain., Those Women, Sir, Were Being Used As An Antenna
Made of Human Hair!” -

For Insulation, Sir! The Hair of

story opens, he was trying the Coué
method. In the morning, during the day.
and at night he repeated faithfully,
“Every day, in every way, I am growing
hairier and hairier.” Unfortunately,
when he looked at the hald top of his
head, there was no proof that he was
growing hairier—not the slightest! Not
even the amount of down that shows on
a ripe peach appeared on his head. If
Mr. Filbert had wished to utter truth,
his chant would have been. “Every d-v,
in every way, my dome is growing glos-
sier, and glossier.”

Being a small man and rervous, and
overburdened with business—for he was
doing twice as much as he should have
tried to handle—Mr. Filbert was often
cross and irritable. He was so on this
busy morning, when his office boy inter-
rupted him as he was opening his mail.
A large greenish-blue fly had been buz-
zing about Mr. Filbert’s head. alighting
on it now and then, and Mr. Filbert had
slapped at the fly twenty times. Always
he missed the fly. Always his hand
smacked down on his own bald head with
a sound like that made by a dairymaid
when she smacks a pat of butter with the
butter paddle. Always the fly buzzed
away unharmed and returned to alight
on Mr. Filbert’'s head once more.

“Say, boss,” the office boy sard, “there’s
a gink out here wants to sell you some
thing. T guess he’s a bootlegger. He’'s
got a valise full o’ something that clinks
like booze bottles.”

“I don’t want any!” exclaimed Mr. Fil-
bert angrily. “I won't see him! Kick him
out of the office! Tell him to——"

“The question—" said a voice behind
the office boy; “the question is this: Are
you, or are you not, in tune with the In-
finite?”

Mr. Filbert looked up and saw a thio,
loose-jointed man, who pushed past the
office boy, pushed the office boy out of
the office. closed the door, and put a large
valise on Mr. Filbert’s desk.

“Get out! I don’t want any hooch; I
don’t want any bhooze; I don’t want any-
thing in that line at all! Get out!”

“I am not selling booze, sir,” said the
stranger. “I came here to ask you one
question. I came to ask you: ‘Are you
in tune with the Infinite?” I see vou are
not; you are bald. You are. if I may say
so, as hald as a billiard ball that has had
the mange. You are absolutely, com-
pletely. disgracefully bald!”

Mr. Filbert was so angry that even the

(Continued on page 2124)
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HIS Department is open to all readers.

We prefer dark photos to light ones.
than 315 x 315",

Tt matters not whether subscribers or not.
apparatus. neatness of connections and general appearance.
stations accompanied by a picture of the owner.

The prize winning pictures must be on prints not smaller than 5 x 7.
All pictures must bear name and address written in ink on the back.

station, aerial equipment, etc.. must accompany the pictures.

PRIZES: One first monthly prize of $5.00.

1 All photos are judged for best arrangement and efficiency of the
In order to increase the interest in this department, we prefer to publish photographs of
:

!
We cannot reproduce pictures smaller

A letter of not less than 100 words giving full description of the

All other pictures will be paid for at the rate of $2.00 each.

Station 8AZ

Emmanuel Missionary College, Berrien Serings. Michigan

This Month’s Prize Winner

HINKING that perhaps vou wonld be

interested in hearing from radio sta
tion 8AZ, 1 decided (o write youn.

I think that this station has made a rec-

ord to he proud of, noting the fact that it

was heard in France by Pierre Louis. station

enclosed picture, at the left. shows the tall
the two five-watt tubes are visible through
. Summit, N. J.
) August, 1920, Since then the station
set.  The old honeycombh coil receiver is
ceiver works better on C.W. stations than
logged. A log is only kept of stations over
poration parts. Tt is rated at 10 watts out-

8RRY, during the A.R.R.L. tests, as given
in the March issue of Rapnio NEws. The
panel of the C.\W. set that did the business.
It 1s only a ten watter, HI. As can be seen,
the two large holes, The meter at the top
" ,
Mr.[.R.Groves’ Station 2DX
PICTURE and description oi this
station appeared in Ranio News for
has been modernized. The old 1-K.\W. stone
crusher has given way to a 10-watt C.\W.
now replaced by a Reinartz improved tuner
with one stage of amplification. This re-
any other tuner tried. Every district, all
Canadian districts, and Porto Rico have been
1,000 miles away.
The transmitter consists of all Radio Cor-
put. The output has heen measured and
found to be 44 watts delivered to the an-

Station 8AZ
Is OQur Idea
of a Good
Station. The
Fact That It
Has Been
Heard In
France Is
Enough To
Vouch For
Its Efficiency.
Mr. Fetzer.
the Operator,
Is Shown In
the Photo.

e '

15 the radiation ammeter; radiation at the
time of the tests was 1.2 amperes. The meter
in the center is a 15-volt A.C. tvpe used
for filament reacings for the tubes. Just
below are the two dials; the one on the left
controls the filaments while the one on the
right controls the 23-plate V.C. The meter
at the bottom is 4 milliameter for plate read-
ings. There is nothing fundamentally new
about the circuit, it being the familiar
“Rritish Aircraft’ circuit emploving a grid
controlled hv a variable condenser. The
whole set is home-made throughout, and has

always given satisfactory Service in relay
work. The set has been in operation at the
Emmanuel Missionary College for the past
six months. We have received reports on
signals very QSA up to 1,000 miles. The
set has been in communication as far east
as New York City and some other points
scattered throughout the southern and west-
ern states, 8AZ does not get in the “calls
heard” very much mainly through lack of
time to be on the air. The station at pres-
ent does not operate on the regular sche-
dule, also the wave is very sharp owing
to the fact that a motor generator (14-H.P.
motor, driving a 220-volt D.C. motor as a
generator), thus the receiving operator must
he on the job to tune in my signals. In these
days of A.C. on the plate in most CW.
sets, I think that the average operator is
beconing careless in his tuning.

The receiving set is the usual three-cir-
cuit tuner with detector and two stages of
andio. Aside from the short wave set, there
is the long wave set on top. This set has
received signals up to 6,000 miles. The re-
ceiving set is also home-made.

The aerial is 65" high at one end and 45’
at the other end. It is a cage consisting of
SIX wires strung on tapering hoops vary-
ing from 8" to 18” in diameter. For trans-
mitting, a counterpoise is used. It consists
of six wires strung in a fan shape 10’ above
the gronnd. I neglected to state, while
speaking of the transmitter, that it has been
in communication up to 80 miles by vojce.
Absorption loop modulation is used in con-
iunction with a low resistance Western Elec-
tric microphone transmitter. This station
was previously located at Lafavette, Indiana
(radio 9FB). While there. it made the
same reputation for itself that it has here.

J. E. FETzER,
Operator Radio 8AZ.

There Is Something Very Impressive About the Appearance of Station 2DX. We Should Like To Bet
i = That Mr. Groves Keeps a Clean Hook.

waanaz amarieancadiohbictor/ CONammm—m — e —
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tenna, with 1,100 volts on the plates. This
high voltage does not seem to harm the
tubes, as the plate current is kept down.
The radiation measured in the antenna lead
is 3.1 amperes with 1,100 volts and 2.2 am-
peres with 550 volts on the plate.

The antenna originally consisted of a 6-
wire flat top 80’ long, and 55’ high. This
antenna was destroyed in a storm a few
days after C.W. was substituted for spark.
The present antenna consists of only one
wire 100° long and 20’ high. The coun-
terpoise consists of six wires 60’ long and
about 40’ wide.

With the one-wire aerial and counterpoise,
C.W. has been reported in 27 states the
greatest distance being 1,650 miles. This sta-
tion is only on the air in the summer and
a couple of weeks during the winter, due
to the owner being at college.

FRENCH REPORTS ON THE
TRANS-ATLANTIC TESTS
By DR. PIERRE CORRET

Owing to the short time allowed the
French amateurs for the installation of trans-
mitters, only 10 out of the 23 stations were
able to send during the last trans-Atlantic
tests. Only one of them, 8AB, was heard
in the United States.

Several stations have had considerable
trouble on account of the difficulties encoun-
tered in the erection and operation of trans-
mitters which were thrown together in
haste for the tests. Most of them worked
only a few days during one or two hours.
We believe that, if the American amateurs
had not experienced so much QRM during
the second period of the tests, several French

been successful at transmitting, they received
quite a number of American stations during
the first period of the tests. 26 French ama-
teurs and two in Switzerland received 246
amateur stations among which only two were
using spark (1BCF and 2RP). Better re-
sults were obtained in England by a greater
number of amateurs accustomed for a long
time to receive on short wave-lengths. How-
ever, it is interesting to consider the results
obtained in France with various types of re-
ceivers. The table below shows the supe-
riority of the super-heterodyne, with which
the greatest number of stations was heard.
We did not mention the number of stages
of audio frequency amplification as this does
not very much improve the range and was
varied during the tests according to the
zmount of static which varied from day to
ay.

Four stations used Reinartz tuners, one
with two stages of radio frequency with
iron core transformers and the others with-
out any radio frequency at all. With such
a tuner, using only one tube, one of the sta-
tions was able to receive quite often the pro-
grams from the broadcasting station WJZ
at Newark, New Jersey, which was also re-
ceived by several amateurs throughout
France.

In concluding, we could say that the re-
cent series of tests demonstrated the possi~
bility of long range communication with
short wave-lengths and we hope on this side
that during the coming tests, the QRM will
decrease sufficiently in the United States to
allow some well-equipped amateurs to re-
ceive our transmission as we, of course, are
very anxious to try our hand at sending.

2103

DX’S TAKE NOTICE

Mr. J. M. Cook and Mr. F. W. Crannell
of Longford, South Dakota, are the joint
owners of a Grebe CR-5 and a Grebe CR-8,
each plus two audio. They have done some
notable work with these combinations and
are anxijous to arrange DX tests.

Quoting the owners' communication:
“Specializing on the receiving end, we have
copied amateurs in every district in the
United States as well as quite a number of
Canadian brass pounders. As for broad-
casters, we have over 300 different stations
to our credit; we have tuned in as many
as 48 in one evening. We use mostly a
two-wire aerial 100’ long and 60’ high. We
listen in practically every evening, with the
exception of Wednesdays and Saturdays,
from about 8 o’clock to well towards mid-
night. We make a practice of staying up
all night at least once in every three weeks.
We would be very glad to listen in for any
amatenr who would care to arrange a test
with us. Within a month we hope to be
in on the air with a 50-watter. Reports ad-
dressed to either of us will he very much
appreciated.”

J. Mervin Cook,
ForresT W. CRANNELL,
Longford, South Dakota.

FENCE THEM IN

Some Congressmen seem to think that
radio can be laid out like pastures of graz-
ing lands with neat wire fences which
would keep the broadcasts and messages
within the confines of a State. Two of

stations would have been heard. The only Stations them actually believe that State rights are

station which was received has a special No.of heard involved in the bill before the House and

license and is authorized to use 1 K.W. of . Stations with these  want local radio control left with the state

power on CW. Four 250-watt tubes con- Type of Receiver using it receivers  governments. “DX’s” take notice!

nected in parallel constitute the transmitter Super-heterodyne ....... 2 158

which is supplied with 25-cycle A.C. on the | Stage of tuned radio

plates. The average intensity of the aerial frequency ............. 7 153

is about 5 amperes on a wave-length of 195 No R. F. amplification... 8 102 SAHS

meters. The antenna is formefi of three R. F. with air core trans- The call 5AHS has been issued to S. T.

cages 6’ in diameter and about 60" long. formers ...... 90000000 59 Donnell, 611 W. 3rd Street, Lampasas,
RECEPTION Several stages of tuned Texas. He would appreciate word from

Although the French amateurs have not R.F ....... 000000000a ! ® 9 any of those hearing his C. W. signals.
S DS L

HERE are at present any number of

C.W., I.C.W. and phone transmitters

being used by amateurs, which give
more than usual results. There is a wide
variety of circuits to pick from, and there
are numerous tricks that have proved of
great advantage in the attempt to reach
out. These little things pave the road to
development, but in the average case,
they fail to see the light of day, when
other than the originator is concerned.
Many of you have 5- or 10-watt C.W,
I.C.W. or phone sets that are giving ex-
cellent results. There are many who
would like to get the “dope” on these.
In order to help those who have C.W.
sets, or are contemplating the building of
one, we are starting this contest, and hope
to get some real information. Break out
with those hidden stunts and let us all
know how you made your set, and why
you made it that way.

It has been the custom of Rapio NeEws
to offer $10.00 for good suggestions. We
are, in this instance, indebted to Mr. E.
H. Vance, 5483 Kimbark Avenue, Chi-
cago, Ill, who suggested that we run a
C.W. and phone contest.

Rules of Contest

The set to be described should be of
the vacuum tube type, using one, or not
more than two, 5-watt tubes, and not over

C. W. and Phone Transmitter Contest

750 volts on the plate. The important
part is, that the set must have been
actually built; that it is either in use now,
or has been in use. Ideas or patent
descriptions are strictly excluded from the
contest. It is also obvious that, insofar
as this contest is conducted chiefly to
bring out new ideas. commercial outfits
as now sold hy several makers are ex-

T O 2

- $100 in Prizes

: First prize §$50
Second prize $25
Third prize $15
Fourth prize $10

B e

I

I

li

cluded from the contest. It is necessary
to state what instruments are used and, if
certain instruments have been bought, the
make must be stated. The transmitting
distance of the set should be given, i. e.,
the record distance covered with the set,
and DX report cards should be included.
These cards should bear a postmark an-
terior to May 10. A complete diagram

& ll||llHll[lllllllI|I|IIIIIIIIIIII]lIlllIIIIII|l|IHIllll||IIIIIlllIlIIII|llll]Il|IIIIIllIIIIIIIIIIIlIIIIIIIlIIllllllllIIllllllllllllIIII|II|lillllllllllllllllllllllliIIIIIIHIIIIIIIllllllllllllllllllllllIl||II|IIIIIlIlIIIIIIIIIil|IIIIllillIIIII|||ll|llIIIllllllJIJJJﬂI]IJJJ]HIllllllIlllIllllllllllllllllllll]llllllllllllh‘lllllllIlllllIlllllIIIIllIIlI|II|I|[IIIIIHIIIII||IlllllllllllllllllllllllIIII]IIIllllllllllllllllllllﬂﬁf_:
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of connections used, executed neatly in
ink, is to be furnished. One or two good
photographs, not smaller than 4" x 6”.
giving at least two views of the set, are
necessary. The photograph of the builder
is also desirable. The sizes, and the kinds
of wires used in the construction, must
be given, as well as the dimensions and
constants of the principal parts. More
than one outfit may be entered by any
contestant.

The contest is open to everyone (Radio
Clubs included) except manufacturers
of wireless apparatus.

The manuscript should not be longer
than 1,500 words; 1,000 words are pre-
ferred.

If two contestants should send in the
same winning experience, both will re-
ceive the same prize. In the event of two -
or more persons sending in the same as
best, second bhest, etc., each tying con-
testant will receive the prize tied for.

Prize winning letters will be judged as
follows: The first prize will be awarded
for the letter giving the oddest or most
unusual experience. The second prize to
the one considered next best, and so on.

All prizes will be paid upon publication.

This contest closes in New York on
May 25 and the names of the winners will
appear in the August issue of Rabpio
NEws
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American Amateurs Heard in New Zealand

E have a letter from a New Zealand

V‘/ “ham” stating that American Amateur

C.W. signals are being heard there
fairly regularly, but due to bad static condi-
tions generally prevailing it is difficult to
identify call signs. Call signs 8AFD and
8ALT have been identified, but in neither
case could it be determined whether this was
the station called or the calling station. The
distance separating the nearest coast liner is
approximately 6,000 miles, so it appears that
in the early future there will be good pros-
pects of inter-communication between the
two countries.

If there are any skeptics, let them go over
the log of Mr. R. Slade, Belfield House,
Waimataitai, Timaru, N. Z., which is printed
below :

U. S. AMATEURS RECEIVED

By MR. R. S. SLADE
Nov. 5t
(New Zealand mean time)

6K A calling
9YA]J calling CQ
IBED calling ——
9UU calling
6BCR calling 9BED
5PX calling CQ

Nov. 7t
6K A calling —— (9:45)
6K A calling 2ZO (9:52)
6KA calling —— (10:03)
6KA calling —— (10:26)

Nov. 8ru

6KU calling 9AMQ (9:07)
9AJP calling CQ (9:29)
9CNS (10:02)
Nov. 9tu
6XAD calling 8UM (8:09)
OEN calling —— (8:15)
SXAD or XWI (?) cal]mg CQ (8 :20)
6XAD calling 5XAD (?) (8:2

3SF, BALTIMORE, MD. (ONE STEP)

Spark——lARY, 1ACK, 1AKG, 1AMD, 1BOO,
1ICDB, 1ICHX, ICIB, 1CKS, 1(M, 1CNI, INV.
1RV, '1SI, 2AAF, 2ACF, 2AD, 2AER. 2AJA,
2ARY, 2BK, 2BY, 2BUM, 2CHD, 2C7S, 2CJX,
2CKS, ”(‘MM 2CN, 2FP, 2H]J, JG, 2JZ, 2KK,
2NS§, 20X, ZS() 3ABB, 3AD 3AEA, KAJD
JAHK, JAPL, zAf)[ 3BEI, SBTP,SBO(J 3BTP,
3FP, 3GH, 31[], 3KG 1RVV 3YK, 3ZM, 4BC,
4BI, 4DF, 4FD, 4FG, 4GN, 4HS, SUP, SXA,
8AYLO, SAFG 8AFY, SAHY, 8AIJ, 8AKQ,
8AMS, 8ANG, 8APM, 8AUV, gAUG, 8AXN,
S8AYI. 8BAH, 8BBY, 3BCH, 8BDA, 8BFY,
8BHY, 8BPG SBUM, 8BRL, 8BTG, 8BWV.
8BY, 8BYP 8BZH 8CAP 8CEH, 8CKV 8CNR
SCOA 8CSD 8EB, 8EH, 81'0 ShV SEW, 8FY.
8JL, 8KY $LJ, 801, §TC, 8TH, 8V, 8VW,
9AAW 9ABM, 9ACN, 9AGG 9AHQ, 9AIR,
9A1U, "9ATW, 9A0], 9ARY 9AU, 9AVP, 9AZE.
9BEC, 9BPJ, 9CP, 9CUF, 9DAG, 9DHG, 9DHQ,
9DIL, 9IDWP, 9DZY 9GN QII:.F 9NZ, 90F,

90N, 90R, 9PN 9TV, 9VZ,
CW .- !AQF I1BDIL., IBOV 1CQ, 1CKP,
1ICPN, 1UM, 1UN, 1XZ, 2FP, 3BOV, iBWT,

3CM, 3JL, 5DA, 8ANB, 8AVVP, RAXH, 8BZQ,
9AAU, 9BZI, 9DYN, 9UM. 9UR,

8CCS, POTSDAM, N. Y.
(1AAW)) 1ADJ, 1ADL, 1AGC, JAGH
IANR, 1AOL, 1ARK, 1ATC,
IAUN, TAWB, 1AWE, . 1AY,
. 1BAS., 1BDI, 1BKA, (1BKR)

. 1BRG. 1BS), 1BSZ (BVB) (1BVR)
(1CA]Y 1CBJ, 1CAR, (1ICHP) (1CIB)
GCITy (CTPY (1CITH)Y 1CMK, 1CMP,
1CPI, TCRU, IDF, 111, 111, 1LL, (IMC)
JIND, '(PM)Y’ 1GP.) 1SN, 18D 1UT, 1XM,
- 1XU, 1XZ. 2ARU, 2AFD, 2AJF, 2ATH, 2ANM,
YAUY, 2AUZ, 2AWF, 2AWS, 2AYV. 2AXF,
"BBB. 2BCK. 2BEI. 2BFE. 2B0, 2BQU, 2BSC,
)BYW. 2RVH, 2CJE, 2CKK, 2CKU, 22KMV,
2COR, 2CG1, 2CGZ, 2CVE, 2FP, 26K, 2X0.
27K, 278, 3AB, 3AF, 3AJG, 3AKR, 3ABN,
IABU, 3AMW, 3ANO. 3AOR, 3ARO, 3BG,
3BIT, 3BTY, 3BJ, 3BJT, 3BOB, 3BOF. 3BG,
3BRW, 3BUE. 3BVL, 3BX, 3CCC, 3CCU.
3CM. 3GT.. 3HD. 3HK, 3]G, 3]J, 30T, 3PQ,
30V, 3TI, 3TP. 3UD. 3VW, 3WF, 3XM, 370,
4BG, 4BO, 4BD, 4BX, 4CG, 4CY, 4EA, 4EH,
4FL., 4FT, 4GE, 4HW, 4HZ, 4KI, 4KL, 4KM,
41,1, ANV, 401, 4WK, 4YA, SAG], SAGY, SDA,
SFK. SER, SAFR, 5FV, SHL, 5IK, 5KC, ,SMO,
SND. SNV,, 5OI, SRZ. 5XAD, sXAJfore, SXB.
SXK. SXV. SZAK. 5ZAS, 5ZB, SZK, 6XAD
67H. 627, SABC, SADH. 8AEQ, SADZ, SBAFN,
SAGR, SATH, BAIM, SAIP, SAIW, BAIZ,

, TAKL,
1ANB,
1AYG,

9AWNDM calling CQ (9:05 and 9:20)
6KA calling 7MZ (9:35)
6KA calling 1BGF (9:42) and at (10:08)

6KA calling —— (10:21) and at (10:26)
Nov. 21st
6KA calling —
Nov. 22nD
6KA calling ——
5PX calling ~——
Nov. 25TH
5PX to —
Nov. 26T

6KA at (9:26) and at intervals to (10:30)
Sigs. faded considerably and heard many
other stations but could get none of their
calls.
Nov. 30t
6PD calling 9AN (?) at (8:26) and at
(8:29)
Atmospherics very bad for several days
following.
Dxc. 5TH
6K A calling 82Y at (8:30)
6KA calling 6ZMC (?) (8:36)

6KA calling (8:37)
6K A calling —— (8:38)
6KA calling — (8:40)
6KA calling — (8:42)
6K A calling 82Y (8:44)
6KA calling —— (8:48)
6K A calling — (8:53)
6K A calling —— (8:56)
6K A calling 82Y (8:58)
6KA calling —— (9:01) (9:05) (9:08)
(9:10)

Dec. 7tH

8ZY calling (7:12)

87ZY calling CQ (7:27)

671 calling CQ (7:37v2) and (7:39V5) also
at 7:43 and at 7:46 to CQ cast and at
7:49.

Calls Heard

8A 1 8AJT, 8AJX., B8AKD, 8ALF, SALO,
RAT, 8AM7Z, SANB, SANI 8AO0IL, B8AOL,
RAP(,, 8APN, 8APV, SAPW, 8AOZ, BARC
(fone) 8ARD, B8ASC, B8ASF, 8ASV, B8ATF,
8AVD, 8AV], 8AVW, B8AXB, 8AXD, 8AXN,
sBBF, 8BCH, 8BDO. 8BEK, 8BEO. 8SBEN,
8BF, 8BFQ, 8BFV, 8RBRGI, 2BIN, 8BJX, 8BLC,
8BL\ 8§OA 8BOA, &8BOB, 8BOK, 8BRD
&BRY. &BUC, 8BUX, 8BWS, 8BWY, 8BXF,
8BXH, 8BYT,

SBXT, 8BXK, 8BYA, 8BYO,

mr

thr

$50.00 IN PRIZES

What is YOUR Most Interesting
Electrical Experience? Why not try
for a prize? It should be an easy
matter to win, particularly for all
radio lovers! This, and the follow-
ing interesting articles will appear
in the June issue of

Practical Electrics

Incandescent Lamp Experiments,
. By Clyde J. Fitch
- Subway Rides De Luxe
Electric Roll Calls
By S. R. Winters
Connecting Measuring Instruments
By Jesse Marsten
New Theory of Magnetism
By T. J. J. See,
Professor of Mathematics,
United States Navy
Electricity in the Poultry Industry

RUn s

&CAA, 8CAB, 8CCB, 8CCH (fone), 8CCX, 8CEC,
8CGB, RCGU, 8CIE, 8CIM, &CJTJ, 8C]V, 8CJZ,
8CK(C, 8CNB, 80COK, 8C00O, 8CP, 8CPB.
8CPX, 8COH, 8CRB, 8CRW. S8CTN, 8CUM.
8CUV, 8CUU, 8CVE, &8CWC, 8CWP, 8DAE,
8DV, 'SEN, 8FM, 3Gz, 8IB, 8IJ. 8]Y, 8KC.
, 8NB, 80M, 80N, 8PG, 8RJ, 8SL, 8SM,
8SS, 8UC, 8VN, 8WX. 8WY, 8YZ, 8ZAE.
8Z0, 8ZZ, 9AAT, 9ADF, 9AFK, 9AIG, 9AI,
9AIP, 9AMO 9AMQ, 9AMT 9A0Z, 9AON,
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Dec. 10rH

Heard stations very faint on about 180
meters 6AVD calling CQ (7:50).

Dec. 16TH
6]JD (?) CQ (10:12)
6JD (?) to 5PX (10:13)
Atmospherics bad.

Dec. 17t
Atmospherics very bad.
6ZND (?) —
6ANH to ——
6AWP to ——
9BED (?) —
Dec. 1911

6ZMI (?) to ——
7SC to CQ at (8:45)
6]D to CQ
6PD to —— (9:44)

Dec. 20t
9GK to CQ (11:21)
9GK to CQ (11:32)

Dec. 21sT
7SC to CQ (7:47)
6AWP to CQ (7:54)
78C to —— (7:55)
6Z7Z to SGR (8:14)
677 to 5GR (8:15)
06ZZ to SGR (8:17)
6ZZ to —— (9:05)
6ANH to 9DQM (8:14)
7GS to 5GR (8:27)
9GK to CQ (9:07)
6ARB to 8CF (9:20)

Dec. 22nn
OBUN to —— (10:15 to 5ZAV (10:21) and
again to 5ZAV (10:32)
9IBSG to CQ (10:48)
(Continucd on page 2159)

9AP\W, 9ARZ, 9ASE, 9ASO. 9ASW, 9AVN,
9AWF, 9AZA, 9AZP, 9BCF, 9BFM, 9BGC, 9BI]J,
9BIZ, 9BJ, 9BJC, 9BJN, 9BJT, 9BK]}, 9BOG.
9BRM, 9BRX, 9BS0, 9BSZ,, 9BTA, 9BTJ], 9BV,

9RVI,” 9BVZ, 9BWN, 9BXC, 9BYX, 9BZI.
9CAA, 9CAC, 9CCM, 9CCS. 9CCV, 9CDN,
9CDR, 9CEH.9CHK, 9CTA, 9CJI, 9CJM 9CKW,
9CMN, 9CPA, 9CTE, 9CTG, 9CTU, 9CTV.
oCUT, 9CVS, 9ICWP, 9CX(C, 9CZS, 9CZY,
9DA]T, 9DBF, 9DDY. 9DFB, 9DGE, 9DIO.

9DJO. 9DKK, IDLF, 9DLR, 9DRI, 9DTI, 9DV,
ODWT, 9DWK, 9DVF., 9DXC, 9ECE, 9ECI.
9ECR, 9EDD, OEEY 9ET, 9EP, 9FP 91G, 9LH,
9L.Y, 9MC, 9PF, 90F 90R, 9SL, SUH, 9UK

9VK, 9VM, 9\AC OYF, 9YI, 9ZN 9ZT 9ZY.

SAHS LAMPASAS, TEXAS

¢, W.. 1BV, 407, 4GE, 4EB, 450, 4CL,
SXN, SVL SNN 5TP, 50T, S5IA, SFT, SHU,
5VYy, STA, SSF, SNV, SAAM, (S1]), (SKP),
SHZ, SAGY, 5PC, SMB, 5ZUT, SFV, SML SMY,
SZR., SDN. SAFC, SPV, SBW, SAAT, SRN,
SXA, 5SS, SACF, SAAR, SGR, SUK, 5PX, 5ZAS,
5YK, 5PB, SAHH, SVA, 571\[ SZA, SLAE.
SZAW, SRH, SJT, SPN, SLU,, SZAV, 5VO,

SAAR. 5GT, SVM, 50K. $JS. 5XAT, 5XT, SGE,
6ARB, 6Z7Z, 650, 6APW, 7BH, SBCH, 8AB.
8BY, 8]W. 8ANR, RAPV, 9BWI, 9BSZ,
2, 9AOD. 9BXY, 9PS, 9DTU, 9BIU, 9DAH.
. 9DZY, 9BOG, 9DAF, 9BX, 9ABV.
. 9BRI, 9ZEY, 9CR. 9BZZ, 9DAN, 9BZI,
” 9CES, 9ZBF, 9DOM. 9DOF, 9CAA.
9BWM, 9DGR, 9BXN. oCKM, 9CFK,
9DSD, 9DTM, 9CWC, 97L. 9AG, 9AYU, 9CLO,
9UR IECE, 9AADP, 9AHH, 9DSM, 9AAU,
9BOK, 9A0U. 9PE 9CPA, 9CK, 9AFK, 9XAC,
9ARI, 9AVC, 9BVD, 9AEY, 9AMT, 9EBN, 9S0M,
9CVD, 9EKH, 9CCV. 9CCW, 9BIL, 9CVT.
SPARK—SAD, S§TU, 5XA, $XAC, S5ADI, 5UZ.
O\VNB 9AOMN, 9BLU, 9DAG, 9DEW, 9DXV,
9RT
PHONE—%‘(AJ, SADZ, IXAD, 5ZA, 9ZAF.

W. A, LIPPMAN. ]R.. 6 THORNBY PL.
ST. LOU MO,

CW: 1ADL. IAFH 1AJL, 1AJP, AJW,
1AJZ, 1ALZ, 1ANA, 1ANR, 1A0], 1ARY, 1AYZ,
1BAS, 1BES. 1BET, 1BEP, "IBKR, 1BLN, 1BW]J,
1CDR, 1CMK, 1CPN, 1CWM, 1BJ, 1GV,
1KK, 1RY, IOP. 1XM, 2A F,

2BGD, 2BLP, 2BMR, 2
2BXW, 2BYJ 2BYW,
2CKN, ZCQI 2C02Z, 2CUI 2DA, 2FP,

(Continued on page 2164)
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Matching (mpedances

By PROF. W. PALMER POWERS
Of the Stevens Institute of Technology

T is quite generally known that certain
vacuum tubes operate exceptionally well
with certain amplifying transformers,
and it is therefore evident that there
is some feature in the design of such
transformers which is responsible for thix
result. There are, of course, many reasons
why a certain transformer may operate more
satisfactorily, The question of designing a

£

Fig.4

A Battery Connected To a Variable Resistance.
The Current Flow Varies With the Variation of
Resistance.

transformer to match a particular tube, ho‘w-
ever, brings out a fundamental fact which
many of us have taken as more or less emm-
pirical. We are told that the plate imped-
ence of the vacuum tube must be equal to the
mput impedance of the transformer for best
vperation. It is the purpose of.this article
to point out why this condition is desirable,
and to discuss briefly the results when such
a condition is not obtained.

Let us consider the case of a battery con-
nected to an adjustable resistance as
Fig. 1.

%he battery has a generated voltage of six
volts (assumed constant), and an internal
resistance of one ohm (assumed constant).
Qur problem is to determine the resistance
of the external circuit for maximum power
output. If we assume various values for
the external resistance we can compute the
total resistance by adding to this the inter-
nal resistance of the battery. If we then
divide the total voltage by the total resist-
ance, we shall have the current. The cor-
responding power output (watts) can then be
computed by any of the following formu-
las: where — power output, E — ter-
minal volts, r = external resistance, and
I — amperes.

Fig.5

A Vacuum Tube Feeding Circuit, Containing Re-
sistancé and Reactance, and Below It the Rela-
tion of the Various Quantitiee For Such a Circuit.

$2
NI
ATy - §
17 6
Curves,
Ilustrating £
the Relation 0 §E
Between i
Resistance,
Vo;t-Amperes
and Watts.
The Maxi- § 4
mum Power
Qutput Is
Seen To Be
Slightly Mare, ¢ 3
Ahove 1.0
Ohm, Than
At the
Point of 4 1
the Arrow.
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Extarngl | opmsT
v ¢ . R P e B R e e
5 10 Ay 20
. . = == the ipression that it is applicable only
= s = " to vacuum tube werk.
S= ER g e & The problem of a4 vacuum tube. feeding
E? P‘Cé 4 LE gg a transformer is not vastly unlike a battery
C:i & E g cO: -3*0 feeding a resistance. The tube may be con-
& ~ < . A = sidered as a source of voltage (E); this
0 10 G U 0 volta.gc operates through the plate circuit,
- IR R the impedance Dbeing considered constant.*
. ; . The impedance of the tube is equivalent to
1.25 | 4. 5. 1.2 . . s ed
___sz_. . S Dol the internal resistance of the battery. The
50 15 1.0 % 0 20 external circuit is equivalent to a resistance
- for power considerations, The maximum
75 175 3 43 8 81 2.57 output (for a given voltage) will occur
when the external ohms are equal to the
1.00 20 3.0 9.0 3.0 internal ohms if the circuit is of the nature
of a resistance. By inspection of the curve
1.25 2 95 2 66 8.8 3.32 i Fig. 3 we see, howeyer. that there is no
serious loss in output if this value (equal
15 25 2 4 863 | 386 to internal resistance) is exceeded. It is
true that the external ohms may be twice
1.75 9 75 2.18 8 3 3.82 the internal ohms without serious loss in
output, In fact, most operators are familiar
20 3.0 20 8.0 4.0 with the fact that when two telephone sets

W=E X1 Equation No. 1
W=IFXr Equation No. 2
W=E = r Equation No. 3

Fig. 2 shows a table of assumed external
resistance with their corresponding values of
terminal volts, current and power output.

FFig. 3 shows how these quantities vary
with the external resistance and indicates
clearly that, for a particular value of ex-
ternal resistance, the output is 2 maximum.
Considerable information can be gained from
the study of this output curve. The output
is expressed by the three equations given,
and one should notice that they are identi-
cal statements. Equation 2, and equation 3
are readily reduced to equation 1. The curve
of Fig. 3 brings out the fact that maximum
power-output results when the external re-
sistance equals the internal resistance. Just
why this occurs can best be determined by
inspection of the expression for power-output
and noting how each factor varies with a
change in exter: al resistance.

Balancing the external resistance against
the internal resistance produces a maximum
power output. This is not the condition of
maximum efficiency, but nevertheless it is
desirable in many cases where output at any
cost is wanted. It is interesting to note that
when this adjustment is made, the losses
equal the output and the voltage falls to one-
half of its maximum value. This question
of matching resistances comes up in many
engineering problems, and one should not get

www americanradiohistorv com

are connected in series the signal strength
is only slightly reduced. This is due to
the fact that the high impedance reduces
the current; the reduction in current causes
an increase in terminal voltage of the tube.
Hence the energy per telephone set is not
reduced to one-half of the original value.
The terminal voltage is equal to the vector
difference of the generated voltage and the
loss of voltage in the tube. The loss in
the tube (as in the battery) is equal to
the current times the internal resistance.

Fig. 4 shows a diagram of a vacuum tube
feeding a circuit which is general; that is,
the load circuit contains resistance and re-
actance. Fig. 5 indicates the relations of
the various quantities (resistance and reac-
tance ohms) for such a circuit.

_In Fig. 5. r represents the equivalent re-
sistance of the load, and X represents the
equivalent reactance of the load. The true
power delivered is given by the following
equation which is simply the current squared
times the resistance:

Output = E*r/(R 4 r)? + %%,

If x is reduced to zero the output will be
increased. If we then make the external re-
sistance equal to the internal resistance

*While manufacturers give approximate
values of tube impedance, they are not strict-
ly constant in walue. For the purpose of
s(udy, however, we may to advantage con-
sider the tube impedance as constant.

(Continued on page 2140)
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MAGNETIC field is established about

a wire carrying an electric current.

This field may be considered as an
accumulation of magnetic energy
extending into considerable space,

and formed of rotational lines or strands
enclosing and revolving about the axis of

the wire. Ampere’s right-hand-rule show-
ing the direction of field rotation about a
wire may be applied by grasping a wire with
the right hand; the thumb pointing the di-
rection of current, the four fingers then
show the direction of field motion. Fig. 1A
is an imaginary sketch of a field’s position
about a wirescarrying a current away from—
and B the current moving toward—the ob-
server, thus following the rule.

When current begins moving in a wire,
a field moves outward as the current in-
creases, or returns with decreasing current,
but it assumes a fixed position and strength
after the current hecomes constant. Hence,
magnetic flux changes with the current
producing it. If a wire is long and straight
the field is distributed through a consider-
able volume of space, but if a wire were
bent into a circular ring, then all of the
lines produced must pass through a much
smaller area; hence, in a loop of wire, lines
enter and depart from a space enclosed by
a winding giving a definite direction of
field projection establishing its magnetic
poles. Fig. 1 shows how space enclosed by
a loop is threaded by a downward propaga-
tion of each line. If two parallel conductors

A Figd 7

“A” Ts An Imaginary Sketch of a Field’s Position

About a Wire Carrying a Current Away From the
Observer, While That of “B” Is Moving Towards
the Observer.

*Radio Instructor, Dodge Radio Institute,
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By D. R. CLEMONS *
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Two Views of
Completed
D-Shaped
Variometers.
The Large
Wooden Discs
Containing the
Graduated Scales
Also Suppnrt
the Movable
Windings of the
[nstruments,

carry currents in the same direction, their
respective fields rotate in a common direc-
tion also; and if both wires are far apart,
the fields remain quite separate, but as the
wires become more closely related the fields
interlink, until they may finally enclose both
wires as one field. Thus, if several turns

R

The Same Vario-
meters As They
Appear Unas-
sembled. The
Stationary and
Movable Coils
Are Revealed,
Furnishing a
Good Idea As To
the Method of
Their Construc-
tion.

I TR

are wound into a compact coil, Fig. 2D, the
enclosed space is threaded by one field—a
results of the several turns contributing.
Now, if two coils are related with each
field projected in thé same direction, the
fields will again interlink and increase the
field, as shown in Fig. 2; but if the two
cqual fields are opposed, they will not unite,
Fig. 2A.

The field about a current-carrying con-
ductor opposes an increase of current, and
later, prolongs or retards the time during
which the current is decreasing. A field
does not instantly establish itself in the-mag-
netic circuit but requires appreciable time
for its outward movement to its final posi-
tion. Now, if a current is passed through
a coil of several turns, the field, due to each
turn, on moving outward to establish the
resultant field, cuts through the turns of the
coil, and in doing so generates it} them a
voltage opposing that potential which estab-
lished the current. Thus, as the current
rises, the increasing flux in radial motion

www americanradiohistorv com
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generates a counter E.M.F. that tends to
oppose an increase of current. If the cur-
rent is decreasing in a circuit, the flux re-
turning to the circuit moves through the
turns in an opposite direction and the in-
duced potential, being in the same direction
as the current, tends to prolong the time
interval during which the current moves,
i. e, increases the period. This effect of a field
upon such an electric circuit is called “self
induction.” Since this is evidently a counter
voltage related to a circuit, the coefficient
of self inductance is expressed in a unit
called the Henry. A coil has one henry of
self inductance ; if, when the current through
it is changing at the rate of one ampere per
second, the induced counter E.M.F. is one
volt. Since the flux in air-cored coils used
in radio work varies directly with the cur-
rent, the coefficient of self inductance is
a constant independent of the current, but
dependent upon geometrical dimensions of
the winding, shape, turns, etc.

If two inductances are placed with their
fields interlinking, as in Fig. 2, the flux of
each coil induces a counter E.M.F. in itself,
and also induces a counter EM.F. in the
neighboring coil; so if two inductances are
placed close, with fields interlinking, the

total counter voltage in the entire circuit
will be the two self-inducted voltages plus
an additional voltage in each coil caused by
the adjacent coil’s field. Hence, if the coils
are very close together the inductance will
be much greater than the sum of the two
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In Fig. 2 the Fields of the Two Series Coils Are

Assisting Each Other, While In Fig. 2-a They
Are Opposing Each Other.
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%0 Fig.3 ;f

Method of Connecting Up the Stationary and

Movable Coils of the Variometer Described. It

Will Be Noted That They Are Both Wound In
the Same Direction.

inductances; and, if the coils are moved
apart, less interlinkage is effective and ad-
ditional counter voltages decrease until,
finally, if both fields do not interlink at all,
the inductance "of the circuit becomes a sum
of both self inductances. This action of
one part of magnetic circuit upon another
part is called “mutual inductance,” which is
positive if the resultant inductance is great-
er than the sum, and is negative if less than
the sum of the two inductances.

When two coils are placed with fields
opposig, Hux from one coil ex-
tends through the adjacent coil
and induces a potential in the
same direction as the impressed
potential. Thus a counter E.M.FF,,
due to self induction, is decreased
by the induced voltage through
mutual induction, and since this
resultant is-much less than the in-
ductance before the coils were re
versed, the mutual inductance is
negative.  Mutual inductance evi-
dently varies with the relation-
ship of the fields, being positive

e
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equipment and is also manufactured in
America as a precision instrument. The
windings are mounted in a flat plane, as
shown in Fig. 3. All coils are placed in
pairs connected so that their electric rota-
tion is opposite; i. e. adjacent polarities are
opposite, so a field of force extends up-
ward through one coil and downward
through the adjacent coil. 1f another simi-
lar set of coils is placed over these with
interlinking fields, the flux passes through
all four coils. By revolving one set of coils
through 180 degrees, opposing fields estab-
lish a condition of minimum inductance. The
larger variometer was prepared for labora-
tory work and long-wave reception. The
smaller instrument was designed for use on
short wave-lengths such as broadcast receiv-
ing, the electrical values heing similar to the
small ball-type variometers of the bhetter
types.

The large variometer is mounted upon a
neat base and support sketched in Fig. 4.
All windings are form-wound for mounting
in openings cut in a 34" thick wooden dise
mounted as shown in Figs, 4 and 6. Three

.

for additive fields; zero when the
fields do not interlink, and nega-
tive when fields are opposed. So

L i
I—o— 7 ¥

an effective inductance changes as
the relative positionn of coils are
altered.

Now, in radio-frequency cir-
cuits combinations of inductance
and capacity are used. Induct-
ance tends to prolong the time
interval during which currents
flow, but condensers act oppo- .

i

sitely, tending to lead the cur-
rent. If a condenser and induct- L

7//

ance are in series, there is one
alternating current frequency at
which these two opposite effects
neutralize admitting currents of
that frequency. This is the tuned frequency
or wave-length at which a circuit responds.
Changing the inductance varies the period
of a circuit; likewise, capacity may be
varied for tuning. In many types of equip-
ment both capacity and inductance are
varied, and where capacity may be inherent
as in the vacuum tube, the circuit is tunable
by employing variable inductances called
variable “inductors” or variometers. Best
known types of variometers operate as previ-
ously described, two windings being in close
relationship, one, generally a ball, is turned
about for variation of the mutual inductance.
Ball type yariometers have the following
characteristics:  Movable inductance is of
229 microhenries, stationary winding 230
microhenries. When placed at right angles,
the mutual inductance is zero and the in-
ductance of the arrangement is 450 micro-
henries. By opposing the fields, a negative
mutual inductance obtains 50 microhenries,
and reversing the ball increases the induct-
ance to 960 microhenries. Thus, values be-
tween 49 and 961 microhenries are obtain-
able by turning the ball.

Variometers, popular in radio today, are
suitable for short-wave tuning; however,
variable inductors may also be made large
to serve for long wave-length reception. A
type of variometer suitable for short and
very long wave work is illustrated. This
principle hgs long been employed in foreign

Variometer.

i Figé

Shows the Arrangement of the Shaft.

large discs 8” in diameter are cut from
34" cypress, using a scroll saw. Openings
for the coils are scrolled out, after which
the parts are attached by a good glue and
screws. Pieces removed from the discs are
later used as end pieces of a winding form
H in Fig. 5. Four wooden cores G in Fig.
4 are cut as shown, allowing a winding
depth of 34”. Four coils are then carefully
layer-wound, filling up the form. About
174 pounds of No. 22 double cotton wire
allow about 200 turns in each winding. These
coils should be as nearly alike as possible
and are secured by attaching their wooden
cores to the discs by small brass screws,
after which they are heavily varnished. A
special bushing of brass and bakelite handle
are made up as sketched in Fig. 7, where
K is a bronze spiral for perfect contact with
the moving shaft, which forms one terminal
of moving coils.

The small horizontally mounted variometer
is similarly made. Here each coil has 36
turns of No. 22 double cotton wound to 2
depth of 34", and is simply forced into
place and varnished. The form used for
these coils is comprised of the parts cut
from the discs, as before. The illustrations
should be quite clear as details appear there
in photographs and sketches showing dimen-
sions. Each form-wound coil of the larger
instrument is 5 millihenries; inductance of
the instrument is 5.98 to 36.8 henries maxi-
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Suggested Circuit For Use With the D-Shaped

Variometer. This Is An Adaptation of the Col-
pitts Oscillator Circuit.

mum. The smaller instrument’s value varies
from a minimum of 185 to 1000 micro-hen-
ries, each coil 130 micro-henries with 275
micro-henries for each pair or couple. lu-
ductance in both instruments
varies almost linearly and by
designing the coils for that
vondition, a straight line varia-
tion is obhtainable.

Fig. 8 shows a method of
using the single large vario-
meter in conjunction with a
vacuum tube for long-wave re-
ception. Cl inay be a fixed or
variable condenser of 0.001 or
0.002 mids, the arrangements
forming the essential parts of
a Colpitts oscillator responding
to stations transmitting on
wave-lengths between 4,000 and
18,000 meters by adjusting the
rotary coils.

ARMY OFFICER EF%R-
FECTS RADIO IM-
PROVEMENTS

A device for operating air-
planes, tanks, or trolley cars
from a point 50 or 100 miles
away, another which outdoes
the amplifier in making clear a
wireless telegraph message, and
a third which operates a signal-
ing device in wireless tele-
phone or telegraph apparatus
recently have been perfected by Captain
Harold G. Webbe, of the department of
military science at Ohio State Univer-
sity, Columbus, Ohio.

All three of the inventions are patented
hy Captain Webbe under the authority of
the war department. They mark the appli-
cation of a novel and unique principle in
radio, namely, that of the common musical
tuning fork.

The latter two inventions are outgrowths
of the first. Experimentations now being
carried on by Captain Webbe and students
in the Signal Corps of the Reserve Officers’
Training Corps at the University will re-
sult in mere developments, he predicts. De-
scriptions of this research are being for-
warded from time to time to the department
of war, which requested it be notified of any
progress when news of the first patent
reached it.

“The device is quite simple,” Captain
Webbe explained. “We first thought of it
when making a little wagon to be operated
by wireless, for use in demonstrating a lec-
ture on the possibilities of radio. While
constructing the wagon, it was noticed the
apparatus used to relay the electric impulse
was easily disturbed and thrown out of
order.

“Improvements on the method were sug-

(Continued on page 2154)
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A Spark Coil C. W, Set

By FRED A. BURGESS

A Photo of Mr. Burgess’ Spark Coi
Variable Condenser (2), a Lo
Coil (5), An Ammeter (6) and a Rheostat (7).

T has been definitely established that for

low power, short wave communication,

a vacuum tube transmitter is vastly

superior to any other-type. Yet many

amateurs are prevented from using C.W.
transmitters hecause of the difficulties en-
countered in obtaining the high, voltage cur-
rent for the plate circuit of transmitting
tuhes. In the present article the writer
wishes to describe how he built a vacuum
tulie transmitter operated entirely on a 6-
valt storage battery. This storage battery
served both to light the filament of the tube
and operate a 14” spark coil that supplied
the high voltage plate current. The signals
sent out by the set were, of course, of the
I.C.W. variety, but they had a very agree-
able musical note which could be varied by
varying the adjustment of the spark coil vi-
brator, and they could be picked up on a
crystal receiver, which cannot be done with
a pure C. W. transmitter.

A general idea of the appearance of the
outfit can be gained from Fig. 1. As is
clearly evident, no consideration has been
given to appearances. It is an experimental
set rather than an exhibition set. All the
instruments are mounted on a flat board 22"
long and 10" wide, and are connected by
means of flexible lamp cord. The connec-
tions are readily accessible and can be
changed at a moment’s notice, thereby allow-
ing a variety of different hook-ups to be
tried out without undue trouble. Such a
degree of flexibility is never possible with
a cabinet type of transmitter.

The spark coil is mounted at the right
hand edge of the board. Beside it stands
a large glass plate condenser. Next comes
a filament rheostat with the transmitting
tube mounted behind it. To the immediate
left of these is a .001 microfarad variable
condenser. Behind this condenser, and hid-
den from view by it, is mounted a .005-
microfarad fixed grid condenser and a
10,000-ohm grid leak. The left-hand end
of the board is occupied by the tuning in-
ductance. In front of this there is a strip
of bakelite 1% wide, 6” long, and 4"
thick, supported above the base by means
of two small wooden blucks. On this -
sulating strip is mounted a .5-ampere hot
wire ammeter, and two binding posts, one
for the aerial connection and the other for
the greund.

The tuning inductance consists of 60
turns of No. 14 bare copper wire wound on
an insulating tube 97 long and 414" in diam-
eter, with connecting lugs every second
turn. After a bakelite tube of the required

The Transmitter Consists of An Inductance (1), a
w-Power Vacuum Tube (3), a Large-Capacity Condenser (4), a 4" Spark
The Grid Condenser and Leak Cannot Be Seen.

size had been bought, it was taken to a ma-
chine shop where a 60-turn spiral groove
was chased around it. Then 80" of No. 14
bare copper wire were procured and wound
tightly in the groove around the tube. The
final operation was to solder onto the coil
31 connecting lugs (one lug every two
turns). These lugs consisted of 114" pieces
of No. 14 bare copper wire bent at right
angles at the middle, so as to be the shape
of the letter L, and soldered to the wire
on the inductance at the required spots.
The tube shown in Fig. 1 is a low-power
English transmitting valve requiring a fila-

tinfoil separated by glass photographic
plates 77 long and 5" wide.

1f an American 5-watt tube is used, some
alterations will have to be made in the set.
An 8-volt storage battery will be needed
since the filament potential required by these
tubes is about 7% volts. A heavier rheostat
will also be needed to pass the 2.35-ampere
filament current. A 1” spark coil can be used
with safety instead of the 14" coil, but a
much larger condenser will be needed be-
cause of the fact that the normal plate po-
tential is only 350 volts.

A hook-up that seemed to give very fair
results with this set is shown in Fig. 2. A
.001-mfd. variable condenser was used, but
a .0005-mfd. condenser will give just as good
results. It may be found that a 60-turn tun-
ing inductance is unnecessarily large since
under all ordinary circumstances more than
30 or 40 turns are rarely ever required.

Not every type of spark coil will work
successfully with a set of this kind. A three-
terminal coil (in which one end of the pri-
mary and one end of the secondary are con-
nected to the same binding post) will not
give results when the same battery is used
both for lighting the filament and operating
the coil. Either a four-terminal spark coil
must be used or separate hatteries must be
used for the filament and the coil.

The way in which the secondary of the
spark coil is connected to the plate circuit
of the transmitting tube also has a consid-
erable effect upon the success or failure of
the set. The secondary output of a spark
coil is not pure alternating current. It is
stronger in one direction than another.
Hence, to all intents and purposes it is in-
terrupted direct current, and the secondary

W

The Trans-
mitting Circuijt
Which Mr.
Burgess Uses.
As Seen, the
Same Storage
Battery Supplies

Both the Tube
Filament and
the Spark Coil.
When Properly
Adjusted, This
Circuit Is
Excellent.

[Tt 1

ment potential of six volts and a plate poten-
tial of 1,000 volts. The filamcit current is
supplied by a 6-volt storage battery and con-
trolled by a 10-ohm rheostat. The same
6-volt battery also operates the 35" spark
coil that supplies the high voltage plate
current. The secondary potential of the
spark coils is of the order of several thou-
sand volts, so a fairly Jarge condenser must
he connected across the secondary ter-
minals in order that the voltage may be
reduced to a value that will not cause pos-
sible damage to the tube. In the present
case the condenser consisted of 11 sheets of

www americanradiohistorv com
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may be said to have a positive and a negative
terminal. Of course, it is essential to have
this so-called positive terminal connected to
the plate of the transmitting tube. The
only way to find the correct connection is
by experiment. Connect the set up in one
way and try it out, then reverse the leads
from the secondary and try again. The
connection that gives the greater aerial cur-
rent is the correct one.

With a three-wire aerial 80’ long and 42’
high, and a four-wire counterpoise, the set
shown in the illustration gives an aerial cur-

(Continued on page 2142)
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A Three Tube Reflex Receiver

HE Reflex circuit, although well known
by this time, is not extensively used.
The average person has fought shy of
this latest development probably due to the
lack of practical information covering the
characteristics, design and operation of this
combination. The author who has built
a number of these sets and has obtained

An Inside View of the Outfit. As Wil

Variocoupler.
Directly Behind These Units.

gratifying results, feels that a description of
his present receiver would not bhe out of
place.

Referring to the photographs, the set is
of the horizontal type, that is, the panel is
parellel to its setting instead of perpendicu-
lar as is usually the case. The dial on the
right controls a variable condenser and the
left one, the variocoupler. The “Gold Grain”
detector is mounted between them. The
double knob in the center of the panel con-
trols the single and multiple turn taps of the
180° variocoupler. The knob directly above
the condenser dial is that of the potentio-
meter and the other knob, the rheostat. The
panel is 10%” by 12” and requires a cahinet
634" deep.

In constructing this set, a picee of hard
wood %" thick was used as the panel in
which the holes for the tubes were drilled
on 234" centers, the holes themselves heing
115” in diameter.
ets are supported by a strip of bakelite 2"
hy 814" by %”. This serves as a shelf which
is shielded from the bottom of the panel
hy wood screws and brass tubing for spac-
ers. Two 3YQ audio transformers are fast-

T T T e

Be
Main Tuning Units Consist of a Variable Condenser and a

The Radio Frequency Transformers Are Mounted

By J. R. BALSLEY

ened to the bottom of this shelf
and the DX transformer mount-
ings are screwed into tap holes
on the edge of the shelf, as
shown in the rear view of the
set. In coupling the radio and
audio frequency transformers
so close together, the necessity
for shields was oh-
viated by ground-
ing the frames of
the audio trans-
formers. WD-11
tubes can be use
with the set if de-
sired, although the
use of either A.P.
or Radiotron tubes
will give greater
volume, The hook-
up of this set is
shown in Fig. 1.
It will he noted
that a choke coil is
placed in the grid
circuit of the sec-
ond tube, This
was found neces-
sary to keep the
radio frequency
currents from leak-
ing through the
audio  frequency " transiormer
and between parallel wiring. A
rheostat for the control of the
filament current is not abso-
hutely necessary since the tubes
must be heated to the maximum
allowable for the best results.
With A P. tubes greater ampli-
fication is obtained with about

Seen, the

This Article.

A Top View of the Three-Tube Reflex Receiver Described In

A Gold Grain Crystal Detector Is Mounted

Between the Two Large Dials,
this receiver, I have heard on the loud
speaker i P’hiladelphia a  total of 74
broadcasting  stations from Havana to
Montreal and Toronto including Dallas
and Fort Worth, Texas, and Denver,
Colorado. This set was designed for use
with a loop aerial although an out-door
antenna cant he used if desired. In this
case it is hest to use a vario coupler

100 volts on the plates. With  and a condenser in series with the antenna.
' .0005
/-2 MK 1

)

NPy

Three Atwater-Kent sock- |

!

| ¢

.00/ N

X

Vet

|
L
o

——

i“:f.

]

60-80V .'\‘

|

g—1||||||||h-_

i

)
)
)
1

]

The Three-Tube Reflex Circuit As Employed With This Receiver.

A Radio Frequency Choke Is

Connected In Series With the Secondary of the First Audio Frequency Transformer.

A Filter Circuit for Bigh-Tension Supply

IKE most other amateurs. I spent a
Lgood deal of time (and, alas! a cer-

tain amount of cash) in my early valve
days seeking a satisfactory solution of the
high-tension supply problem, and came to
the conclusion that there wasn’t one. [ have
since devoted myself to devising methods
of minimizing the defects of the dry-cell
battery. A device which T have tested of
late has proved so successful in reducing
noises due to bad cells that T am moved

By G. P. KENDALL, B. Sc.

to advise readers of Rapio NEwS to give it
a trial.  No great novelty is claimed for
this device, since something like it is used
in nearly every transmitter, and it is mere-
ly a somewhat elaborate filter circuit, whose
components may be ohtained very cheaply.
The chokes can he made by winding each
with an ounce of No. 0 S.S.C. wire on a
3" by 14" iron core. The capacity values
are given in the diagram, which shows the
arrangement of the filter circuit,

wwWw americanradiohictorvy com

I find this device of special henefit in low-
frequency amplification, for it removes a
good deal nf the hissing and rustling often
heard with two or three stages of amplifi-
cation (sometimes unjustly put down to par-
asitic or microphonic effects in the valves,
hut very generally caused hy slight imper-
fections in the high-tension supply). It is
liable, however, to introduce distortion if the
inductance of the choke L. is too high, or

(Continwed on page 2122)
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Awards Of the $50 Radio Wrinkle Contest

First Prize
A COMPACT VARIABLE

CONDENSER
BY HORACE B. PHELPS

A variable condenser is an instrument that
the experimenter usually has to buy, and it
is rather an expensive proposition too, espe-
cially when several of them are requird.

The condenser illustrated above is easily
made, the only cost being that of one 3" or
4" dial and a sheet of mica. The idea is to
make the rotary plate integral with the dial,
and the stationary plate with the panel. It,
therefore, takes up no space behind the pauel
allowing for a more compact set with shorter
leads.

The rotary plate is a semi-circle of tin or
copper foil, cemented to the back of the dial.
The part extending over the hole in the
dial, you will notice, is not cut away, but is
left in, so that it will be bent into the hole
and will make contact with the pivot screw.

- &
Y 0l i
i1 torary e

N
| Stononary Plate ‘.,
! f“*. Il I

Here Is An Easily Constructed Variable Cons
denser. A Knob and Dial, Some Tinfoil and a
Mica Circle Are the Reqmred Materials.

One terminal is soldered to the lug on the
other end of this pivot screw, and the other
is brought to the bmdmg post, which makes
contact with the stationary plate. This plate
is another piece of foil cemented to the
panel. The pivot screw is either screwed
into the dial as far as it will go, or else
nipped with the set screw, as the case may
be. It is advisable to cut the plates about
7&” less in radius than the mica disc, so
they will not touch at the edges. Use a very
thin sheet of mica if you want your con-
denser to have a high capacity.

Second Prize
A HOME-MADE AUDIO FRE-

QUENCY TRANSFORMER
BY OTTO C. STEINBERGER

The accompanying photograph shows in
detail the component parts and completely
assembled audio frequency transformer,
made from that old stand-by of the ama-
teur, the discarded Ford spark coil.

Very little, if any, charge is made for
the old coil by garage keepers.

The principle of utilizing spark coil secon-
daries is not new, but the method described
herewith, which eliminates all guess work
and simplifies construction, should commend
itself to every novice or amateur.

The finished coils have been tested out
in comparison with three of standard manu-
facture and deliver results to equal any of
them.

Constructional details are as follows:
Carefully remove the secondaries from the
Ford coil; find both leads to each of them;
each secondary has 35 layers of 350 turns
each.

Take one secondary and starting with the
outside lead remove 28 layers. This will
leave a coil of 7 layers for the primary.

Prize Winners
FIRST PRIZE $25

A Compact Variable Condenser

By MR. HORACE B. PHELPS,
Rensselaer Polytechnic Institute,
Troy, New York.

SECOND PRIZE $15
A Home-Made Audio Frequency
Transformer

By MR. OTTO C. STEINBERGER,
Indian Lake,
Vicksburg, Michigan.

THIRD PRIZE $10

A Carbon Pile Rhicostat

By MR. AMASA S. TRACY,
49 Green Street,
Concord, N. H.

From the other coil start at the inside lead
and remove 7 layers, which will leave a 28-
layer secondary.

The ratio in layers is 4 to 1, but due to
the difference in circumference of the pri-
mary and secondary coils the ratio is ap-
proximately 4.2 to 1 which is about correct
for the average vacuum tube.

Upon the ends of your primary and secon-
dary windings solder a lead of heavier
wire (No. 30 is about right), secure the
leads to their respective parts by medical
adhesive tape, and insert the primary into
the secondary, being sure that the windings
run in the same d1rect10n on both of them.

Cut lengths of empire tubing the length
desired for insulation of leads. Split one
end back about 14” into a crows-foot; these
can then be slid over the leads and securely
fastened to the coil by shellac or other
means. The crows-foot is your insurance
that the leads will not pull out during the
assembling of the transformer, and also al-
lows the core wires to be bent snugly against
the leads.

Insert a length of cardboard or fibre tub-

QT

An Audio
Frequency
Amplifying
Transformer,
Constructed
From Parts
of a Ford
Spark Coil.

AT

Following the procedure outlined here
will give you an efficient, durable, compact
and good looking unit.

Third Prize

A CARBON PILE RHEOSTAT
BY AMASA §. TRACY

The {ollowing wrinkle is nothing radical
in rheostats but possesses two advantages
that recommend it to the radio bug who
builds his own. First it occupies but little
space, and second, the resistance is deter-
mined by the position of the screws and does
not fluctuate when the screw is pressed
sideways, as so many of the commercial
ones do.

The accompanying sketch shows the con-
struction mounted on a panel. The resist-
ance elements (A) are drilled and sawed
into washers 14” thick from a battery car-
bon. The supporting rod (B) is the glass

post from a Mazda type B lamp bulb. The

A Verly Cleverly Constructed Carbon Pile Rheo-
stat. It Has the Advantage of An Evenly Distrib-
uted Pressure,

screw (C) should have a fine thread, con-
veniently a 10-32 which permits the use of
a standard knob with a 3/16” hole. The
spring (E) is spring bronze, and has a nut
(G) soldered to one end, and is fastened
with two screws (at the other end) to the
post (F) of 14” fibre, which, in turn, is
screwed to the panel with two screws. The
contact plate (D) is of brass and is held in

ing in the core space as added protection to
the primary winding.

Coat thinly with hot paraffin,

The iron core consists of the bundle of
iron wires taken from the spark coil. These
are bent around the coil so that the ends
meet ; do not overlap them. Insert one wire
at a time and securely bend it around the
coil. A small portion of wire ends should be
clipped off with pliers to prevent lapping
(see photograph). )

Wind a laver of tape over the core wires
on the outside of the coil to hold them
securely.

The inounting consists of fibre end pieces,
fibre rod through coil, celluloid plate for
binding posts and a scrap aluminum strap
for mounting to panel or table.

Transformers of other ratios may be
easily constructed on the same principle by
figuring ratio from original coil of 35
layers.
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place with a screw which also serves to
bind the wire, as does also a screw holding
the spring. D1mens:ous are purposely left
out, as they are not at all rigid. The longer
the spring, and the more carbon washers
used, the less sensitive will be the adjust-
ment.

A SEA SHELL LOUDSPEAKER

Having tried all kinds of horns, funnels
and electric heaters for the amplifying of
speech and music I finally found something
which I think has an advantage over others
as a loudspeaker. This “something” is no
less than a large sea shell of the variety
that in the past held a high place in the
family “curio cabinet.” I am using a re-
generative set with a Western Electric
phone and through this shell the concerts
are audible 40 feet away. The seashell ha)
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A Very Good Loud Speaker, Made Out of a Large
Sea Shell. It is Conveniently Mounted In a
Cabinet.

the volume of a large horn, does not take
up much room and, thanks to nature, has
no tinney sound.

The shell T have is 8 inches high and
814 inches long but they vary in size ac-
cording to their age. By sawing off onc
half of the tip on the left hand side, a
spiral channel is opened which runs around
to the large opening, or mouth.

I am using a large rubber washer be-
tween the phone and this opening. A
cabinet can be built to accommodate the
shell with very little work and the same
will appear as good looking as any loud-
speaker on the market. The sketch shows
clearly the details of the complete instru-
ment. A piece of silk is stretched over the
opening to improve the appearance.

No dimensions are given on the sketch,
since the shells vary in size.

Contributed by Frank E. Jensen.

A SIMPLE TUNER

The all-around efficiency and compactness
of pancake coils should appeal to the aver-
age amateur constructor.

A very simple tuner can easily be made
ifrom these coils, a description of which
follows :

The primary is wound with 50 turns of
No. 26 wire and the secondary with 40
turns. The primary coil is mounted directly
on the rear of the panel. A circular path
on the coil is scraped free of insulation. A
switch is procured and the lever is taken
out- of its regular place and mounted in
back of the switch bushing. The lever is
so arranged as to slide over the bare place
on the copper wires of ihe primary. The
secondary or movable coil is mounted di-
rectly behind the stationary coil, as shown
in the diagram. This is connected to a
knob in front of the panel and is kept in
any desired position by using a tight panel

bushing. Using a single circuit regener-
y —
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A Unique Tuner, Employing Pancake Coils. In-
ductance Variation Is Accomplished By Means of
a Switch-Arm Slider.

ative recetver, the writer has obtained ex-
cellent results, having heard KSD, St. Louts,
Missouri, several times. This is over 2,000
miles away.

Contributed by Robert Muff.

SALVAGING WORN-OUT “B” BAT-
TERIES

Here is a stunt which I heard of recently
and which will be of benefit to the radio bugs,
the writer of this being an ardent bug
himself.

It frequently happens that the “B”
battery runs down at an inconvenient
time. If, when the first battery plays out,
it should be put in some warm place, say
on top of the steam radiator for from 24
to 36 hours, the compound becomes soft.
This, in some manner, recuperates the
hattery. After cooling, it is again ready
for use. I was a little skeptical of the
stunt so I tried it outron a “B” battery
that was absolutely good. After a treat-
ment of heat, I tested it out with the
standard voltmeter and was surprised to
note a reading of 2214 volts between ter-
minals. This stunt only holds good
where the zincs are not eaten through.
The same idea is also applicable to dry
batteries and flashlight batteries of the
ordinary type. Should you have any bhat-
teries that are dead, this method of bring-
ing them back is well worth trying.

Contributed by M. M. Hewelt.

Here Is An Idea. A Binding-Post Is Soldered To
the Headband Adjuster and Used As a Lock Nut.

PHONE ADJUSTER LOCK NUTS

Many of you have adjustable head phones
that, although convenient, have the dis-
advantage of lacking lock nuts. Without
these, a desired adjustment cannot be held.
Simple lock nuts can be made from ordinary
binding posts, as shown in the sketch.

Obtain two of these and redrill the holes
so that they are large enough to easily slide
down the adjuster rod. File them both on
one side so that they will fit snugly against
the original adjuster. These posts are then
soldered to the adjusters, the binding post
nuts replaced and the job is finished.

Contributed by Thomas Cannariato.

WIRE TERMINALS USED AS MIN-
ERAL CUPS IN NOVEL CRYSTAL
DETECTOR

Procure three old wire soldering lugs
(t.erminals) and bend them as shown in
Figs. 1 and 2. In a piece of round hrass
drill three holes, A, B and C, as in Fig.
3. Thread these holes to fit screws and
screw the three lugs on, as shown. Drill
also the hole D and put a bolt with
washer through the base. bringing over
a wire to the binding post, as shown by
dotted line. Mount a piece of spring steel
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The Cups Are
Mounting Table
Turns, Thus Affording Selection.

A Three-Cup Crystal Detector.
Made From Wire Lugs. The

as shown in Fig. 3. Bend a strip of brass
as shown XYZ in Fig. 3 and tap a hole
at E. Bolt on at Y a piece of steel sol-
dered to the cat-whisker. Insert thumb-
screw EX. As each cup is under the cat-
whisker in the most convenient positgon
place a mark at F wherever the spring
steel touches the rim. File out a V-
shaped piece; this keeps the turntable
rigid. All three crystals are thus avail-
able for use by merely turning the turn-
table to the next notch.
Contributed by Maurice Goldstein.

A TREATISE ON A HANDY-
HANDLED CLIP

For use in experimental hook-ups I
use clips on my wire terminals. I find
these efficient and commendable for
readily changing, one instrument to the
other, without inconvenience. Needless
to say, the results are sometimesg grati-
fying.

After numerous tests I found my clips
sometimes bent and worn through thus
breaking the connections. I was able
finally to devise a remedy in the fol-
lowing manner: s

When making the connection, instead
of using the single connection between
the wire and clip (see illustration), ob-
tain a short length of No. 12 or No. 16
copper wire and solder this to the clip
at the same time, when making the reg-
ular connection.

Strap a coat of electrician’s tape over
the job and the clip connection will
last indefinitely, and will lend to the attrac-
tive appearance and handiness. To obvi-
ate stickiness, rub a very little talcum pow-
der (flour, etc.) over the taped handle.

Provided with a stout nickle-plated
clip and a bit of lamp cord this idea
will well answer in place of the modern
plug (somewhat more expensive) fea-
ture on many of the up-to-date instru-
ments.

Will add that I have found this car-
ried 0 good advantage on the phone
terminals, the aerial, ground, most con-
veniently on battery terminals, and
loading and amplifying transformers.

Contributed by 11, Z. Wilson.
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Lengths of Wire, With Clips On Each End, Are
Indispensable To the Experimenter. This Is a
Good Method of Fixing Them Up.
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APparatus ﬁwarded Certificates

WILLARD RADIO “B” BATTERY
TYPE CRB

Unlike the battery below, this storage
“B” battery, which is manufactured by the
same company, is designed for heavier serv-
ice, and comprises 24 two-volt units, giving
a total of 48 volts. The mechanicul con-
struction is more cluborate than the 24 volt

type. Each cell Lomprism two plates, a
positive and a negative, in a cylindrical glass
container havmg a threaded top on which
is screwed a hard rubber cover. The
terminals protrude through two holes in the
cover, while a third hole with a hard rubber
plug allows for measuring the density of
the electrolyte and also for adding distilled
water. A small vent hole ullows for free
ventilation and the escape of guses generated
in the cell. The active area of the plates is
about 434 square inches, and the normal
charging rate is 14 ampere for 20 to 30
hours.  Separators between the plates pre-
vent short circuiting.  Connections between
the individual cells are made similar to those
rn the 24 volt battery. This hattery has also
fulfilled the manufacturer’s claims.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 157.

WILLARD RADIO “B” BATTERY
TYPE CRS

This lead storage “B” battery, manufac-

tured by the Willard Storage Battery Co,

of Cleveland, Ohio, is made up of 12 two-

volt cells, connected so as to give a total

of 24 volts. The cells are placed in a wooden

hox finished in black acid proof paint. The
overall dimensions of the battery are 5 inches
by 6% inches by 534 inches high. FEach cell
comprises two plates in a 134 inch square
glass bottle having a round opening. A hard
rubber cap is attached to the opening of the
bottle with battery sealing compound, the
terminals of the positive and negative plates
protruding through this cap. A vent hole is
also placed in the cap which allows for test-
ing the electrolyte and also for adding dis-
tilled water to compensate for evaporation.
The active area of the plates is about two
square inches. The plates are of very rugged
construction and are separated by porous
separators so as to prevent any possibility
of short circuiting. Connections are made
between the individual cells with heavy lead
strips which are forced on the terminals of
the cells, thus affording great mechanical

strength as well as allowing for voltage vari-
ation by connecting to the lead strips with a
metal clip.  The normal charging rate of
the battery is 1/10 amperes; from 20 to 30
hours are required to fully charge the bat-
tery at this rute. This type of "B™ battery
maintaing a very constant voltage, which is
highly desirable in vacuum tube radio re-
ceiving sets.  This battery has fulfilled all
the claims advertised by the manufacturers.

Arrived in excellent packing.

AWARDED  THE RADIO  NEWS
LABORATORIES CERTIFICATIC OF
MERIT NO. 1506,

WILLARD COLLOID RECTIFIER

As 1t is necessary to use direct current
fur charging storage hatteries. and as only
alternating current is available in many
localities, the Willard Storage Battery Co.
have placed on the market their Colloid
Kectifier, by the use of which their storage
"B” Dbatteries may be charged from the
aherndtmg current lamp socket.  The rectj-
fier is of the allominum valve type, and is
comiected i series with the battery and a
1O volt lamp to the lighting mains.  This
allows the battery to slowly charge at a
low rate.  The rectifier consists of a lead
and  an  aluminum  rod  immersed in an
clectrolyte.  The rads are firmly attached
to the hard rubber cover which screws on
to the glass jar. A vent hole in the cap
allows for ventilation. Iead covered clips
spring over the terminals where they are
clamped, and in addition to being acid proof.
afford a large area of contact. The glass
jar is 3% inches in diameter and 4 inches
high.

Arrived in excellent packing with a car-
ton of chemical salts for the electrolyte and
complete instructions and diagrams.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 158.

REINARTZ COIL

The Reinartz coil which we illustrate is
wound spiderweb fashion on a mahogany
finished wooden disc 2V inches in diameter
having 17 wooden spokes, the outside diame-
ter of the finished coil being 5% inches.
There are a total of approximately 100 turns
of green silk covered wire; the wire is
wound by skipping every two spokes, that
15, by winding over two spokes, and then
under two spokes, etc., until the coil is com-
plete.  Three independent sets of tap con-
nections are brought out: one set for the

antenna circuit, one set for the grid ¢ircuit,
and one set for the plate circnit. With a
0003 M.F. variable condenser connected
across the maximum number of turns avail-
able in the grid circuit section of the coil,
which is the size of condenser specified by the
manufacturer, the maximum wave-length was
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525 meters. This was reduced to 310 meters
with the condenser at the zero position. Of
course much lower wave-lengths can be
reached by meuns of the taps. The coil
would allow for regeneration and oscillation
throughout the entire wave-length range.
A hole through the center of the wooden
disc provides for mounting. The compact-
ness of the coil makes it highly desirable, as
no other coils are required in the circuit,
two  variable  condensers  providing  the
tuning.

T'his coil is manufactured by the Hudson-
Ross Co,, 123 W, Madison Street, Chicago,
I,

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT N6y, 159,

RADIO VARIOMETER

variometer, manufactured_ by the
Produets Co., Hox 10, Waestport,

‘This
Radio

Conn., is of the hall rotor type and presents
a pleasing appearance in addition to being
of rugged and accurate mechanical design.
The form is of a reddish brown moulded
composition having legs moulded on the
bottom for mounting purposes. No arrange-
ment is provided for panel mounting. The
shafts are 34 inches in diameter, and pass
through metal bearings, by means of which
connections are made to the inside coil. The
hinding posts of unique construction are
mounted on the rear for connections. This
variometer was connected to a vacuum tube
detector in series with a standard vario-
coupler secondary coil of 30 turns, and re-
sponded to a wave-length range of from 210
meters minimum to 475 meters maximum.

Arrived in excellent packing.

AWARDED THE RADIO NEWS"
LABORATORIES CERTIFICATE OF
MERIT NO. 161.

COLUMBIA VARIOMETER
TYPE 109

Following the conventional variometer de-
sign, the Columbia Radio Co., of 2756
Diversity Avenue, Chicago, Ill., has sub-
mitted for test the ball type variometer
shown in the illustration. This variometer
is of black hard rubber and has four metal
legs which allow for mounting on a table
or base, and also tapped holes in front with
flat head machine screws for panel mount-
ing. The shafts are of %-inch metal,

(Continued on page 2195)
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PROCESS AND APPARATUS FOR WIRE-
LESS TELEGRAPHY AND TELEPHONY

(Patent No. 1,438,290. Issued to Wiiam E.
Beakes of New Orleans, La. Ptd, Dec. 12, 1922)

In order to receive signals of a given wave-
length, the antenna of the receiving station must
be tuned or adjusted so that its natural wave-
length corresponds more or less closelygwith the
wave-length of incoming signals, and likewise,
since the wave-length of outgoing signals at a
transmitting station depends upon the natural
period of the antenna, the antenna is made adjust-
able in such a manner as to vary its natural
period in accordance with the wave-length which
it is desired to transmit.

B
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A suitable apparatus for carrying out this in-
vention is illustrated in the accompanying draw-
ing, in which 1 represents a line composed of any
non-conducting material, such as silk or hemp,
and 2 a line of any good conducting wmaterial,
such as copper or silver, which acts as a part
of the antenna circuit. These two lines are con-
nected together by a joint, 3, and are conven-
iently arranged to pass over a pulley or pulleys, 4.
The line, 2, is attached to a metallic drum, spool
or other device upon which it may be wound by
turning the drum in one direction and from which
it is unwound when the drum is turned in the
reverse direction. The drums are rotated either
by mneans of the motor, 8, or by manipulation of
the hand crank, 10.

ELECTRON-DISCHARGE DEVICE
CIRCUITS
(Patent No. 1.437,021. Issued to John €. Schel-
leng of East Orange, N. J. Ptd. Nov. 28, 1922,
The principal object of this invention is to pro-
vide means for the reduction of undesired oscilla-
tiong in vacuum tube systems. It has been found
that the parasitic oscillations are stopped by the
introduction of a small inductance coil in the
individual circuits of several vacuum tubes in a
parallel or other system. It may be sufficient to
place such inductance coils in the circuits of less
than the whole number of tubes of a group.

Preferably, the inductance coils are located in
the plate circnits of the several tubes. 1In the
case of 50-watt tubes in parallel for radio trans
mission, it has heen found sufficient to use an

inductance having a value of the order of In
microhenrtes. larger inductances may be used in
tubes which normally handle currents of low

frequency such as specch frequencies. The means
described for preventing the production of unde-
sirable oscillations is useful in amplifying and
modulating, as well as in oscillating systems of
vacuum tubes, and hence the invention in its broad
aspect is not limited in applicability to vacuum
tubes utilized for any particular purpose.
RECEIVING APPARATUS FOR RADIO
SIGNALS

(Pateyt No. 1,438.347. Issued to Roy A. Weagant
of Douglas Manor, N. Y. Ptd. Dec, 12, 1922.)

This invention relates to systems for receiving
radio signals, and particularly to systems which
comprise a plurality of antenna or current col-
lecting devices situated at a distance from each
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other and
device.

Referring to the drawing, it will be seen that
two loop collectors are provided for collecting
the signal currents from the ecther waves. These
loops are preferably located in the line of signal
propogation and should be separated an appreci-
able distance of a wave-length from each other.
Associated with each loop and located at the loop,
there is provided an amplifier of the vacuum tube
type, that shown being a well known two-stage
arrangement. The amplified currents are trans-
mitted through the long horizontal leads, 2, to a
radiogoniometer, 3, comprising fixed coils, 4, and
movable coil, 5. The telephone, T, is counected
to the movable coil, 5, and operates to make the
signals audible.

RADIOTELEPHONY
(Patent No. 1,427,832 Tssued to Frederick 8.
McCullough of Cleveland, Ohio.  Ptd. Septemnber
SRG 222
The object of this imvention is to provide uni-
form and regular clectric oscillations with small
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damping and having abundant power and, more-
over, to furnish these oscillations by means of a
simple, compact, economical and continuously re-
liahle apparatus which operates with freedom from
inherent vibrations of audible freguency and s,
therefore, especially applicable to radiotelephony.
The present invention provides a means to make
nse of a spark gap and at the same time to elimi-
nate its ohjectionable features. Tn this case, an
arc is employed containing a scaled tube filled with
an inert gas such as argon. but is not limited to
any particular gas. This arc is placed in series
with the high frequency spark gap and acts as a

stabilizer or filter or cqualizer for the irregular
nscillations emanating from the spark gap. In
this way, high frequency oscillations of great

rower and yet of smooth and regular form are
produced and can he used for any kind of radin
transmission. The diagrammatic sketch represents
one arrangement of circuits and a view of one
form of oscillator stabilizer,

TRANSMITTER FOR TELEPHONY
(Patent No. 1,441,029  [ssued to Henry Joseph
Round of Tondon, England. Prd. Jan. 2 1923)
This invention relates 1o improvements in the

telephone transmitters of the types employing
2y
42z (v
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thermionic generators and its object is to provide
an arrangement whereby regeneration of the con-
tinuous waves upon which the sound vibrations
are impressed, is controlled by the voice. )
According to this invention, means are provided
whereby the voice itself causes both direct and
alternating current to be fed to the thermionic
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generator, the direct current starting with the
voice and stopping with the voice, causing con-
tinuous waves to be generated while the alternat-
ing current causes the amplitude of these waves to
be varied. This invention is illustrated by the
accompauying drawing which shows it as applied
to wireless telephony.

ELECTRON TUBES
(Patent No. 1,437,607, Issued to Eugene L. Muel-
ler of Chicago, Ill. Ptd. Dec. 5, 1922)

This invention relates to eléctron tubes, and
more particularly to electron tubes wherein the
source of electrons comprises an arc. The elec-
tron tubes consist of an evacuated bulb contain-
ing a source of electrons, a metal plate member
and a grid member consisting of a perforated metal

sheet interposed Dbetween the source of electrons
and the plate member. The object of this inven-
tion is to provide an electron tuhe having an arc
for a source of electrons, the arc heing confined in
the tube containing a vaporized material.

Another object of this invention is to provide
an electron tuhc capable of sustained and pro-
longed usage. In continuous wave telephone work,
the filament of the oscillator and modulator is sub-
Jeet to a great strain from the high voltage and
amperage in the grid and plate surface so that the
life of the tube is very short.

In this device, the filament is done away with,
thus increasing the life of the tube.

RADIO CIRCUIT

(Patent No, 1.433.599. 1ssued to Ralpli Brown of
East Orange, N. [. Itd. Oct. 31, 1922.)

This invention relates to radio circuits of the
type desired to simultancously send and recejve as
I1s necessary in the case of radio telephony.

In accordance with the present invention, it is
moposed to introduce another method of separa-
fton than that usnally employed and which will
be obtained upon the time hasis b associating the
radio receiving channels altornatery with the local
low frequency line or other type of signalling cir-
cuit.  Preferably the switching will take place at

A 77 128

a frequency higher than the signalling frequency
and lower than the radio frequency involved. Ad-
vantage is taken of the switching functioning of a
vacuum tube which has the desirable character-
istics  of substantial inertia as compared with
mechanical switching means. Tn general. the com-
mutating or switching operation can take place
at three different points; (a) in the audio fre-
quency part of the system before modulation fn
the transmitting channel and after demodulation in
the receiving circuit; (b) in the radio frequency
part of the system after modulation in the trans-
mitting chaunel and before demodulation in the
receiving channel. and (c¢) in the circuits leading
to the carrier frequency sowrce for supplying the
modulator and demodulator.

In couside-ing a pair of interconnecting radio
stations, it is desirable to apply the method of
high frequency commutating but to one of the
stations, as, for example, to a ship station for it

(Contistued on page 2156)
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Correspondence from Readers

ANSWER TO ALDEMAN’S LETTER
Editor Rabio NEws :

) For many months the two of us have en-
joyed nmany mirthful moments in reading
some of the articles that have appeared.in
your “Correspondence from Readers” col-
umns, but when we read Mr. A. D. Alde-
man’s clucidation of ignorance i the March
number of Ranio News, we thought that it
was time something was said from an un-
prejudiced and intelligent point of view.

Mr. Aldeman presumes in his letter to
tell the Government inspectors and amateurs
how things should be run when he doesn't
claim to have bheen in the game for any
length of time, or to know anything about
Radio. In any park you will find soap-box
orators who know just how the government
should be run. We do not claim to be Radio
experts, but both of us are Commercial op-
erators and have had considerable experi-
ence in the operation of Amateur, Experi-
mental. Broadcasting, and Commercial sets,
and, therefore, believe that we read Mr.
Aldeman’s  letter from an unprejudiced
standpoint.

In answering Mr. Aldeman’s letter, we
take it for granted that he was in earnest
=" what he said, and that he did not write
it as a satire or as a mirth provoker.

Without re-printing his whole letter we
would like to comment upon some of the
preposterous statements that Mr. Aldeman
mzde.

He says: Code transmission has long
since been perfected, HI. Never before in
the history of radio has code transmission
made such great strides as in this last winter.

He says: Amateurs aren’t all code
hounds. He means all “Novices” aren’t code
hounds, yet,

He says: The broadcast listeners are the
bosses and that their desires shall be ca-
tered to in the end. Tt seems to us that
the Government of the U. S. A. is the boss,
and they still seem to be issuing licenses to
the amateurs, and we think that if he will
look at the number of active broadcasting
stations he will find they have decreased
considerably since last winter.

Next, he very eloquently boasts of having
a three-tube set over which he has actually
heard the great number of 51 stations with-
in a radius of the great distance of 400 miles,
all within the excruciatingly short time of
six months, and then condescends to chal-
lenge the amateur to equal, with a code out-
fit, his wondrously magnificent record. (We
nearly died from laughter when we read
that). He must have bheen doing the Rip
Van Winkle stunt for the last few years.
The average nightly reception of the ordi-
nary amateur greatly exceeds Mr. Alde-
man’s semi-annual reception in both quality
and quantity., We surmise that he doesn’t
realize that an amateur in this very city
has been heard in Hawaii, France, China,
Australia, Canada, Alaska, Mexico, South
America, England, besides every state in the
union.except two, (almost 1,400 miles.)

Next. he says that his wonderful concerts
are ruined because of the “outlaws and

near-reasonable hams,” (evidently there
aren't any reasonable omnes; at least 'he
doesn’t mention any such thing.) using

their sets to the detriment of the public.
Does he realize that three-fifths of all the
very numerous broadcasting stations he has
ever heard were operated by amateurs, and
that if it weren't for that detrimental ham
who he says is pathetic, selfish, a kid, an
outlaw, a narrowback, he would not have
the privilege of.saving a two dollar seat at
the show by sitting back in his easy chair
and listening to the concert over the Radio
in his home?’

Next, he pats himself upon the back and
becomes indulgently generous. He says,

“Here's what I, a phone listener, think
very generous. We will give the code sender
all hours except 7:00 P. M. to 11:00 P. M.
and Sunday afteroons.” Thanks very much.
Considering that the time isn't yours to give,
we cannot help hut believe that the amateur
greatly appreciates the great generosity with
which you give it.

Next, he tries to explain to us the inef-
ficiency of the government officials. We
will say nothing more about that. We
don’t believe in meddling with things that
are none of our own business.

As space is limited, we will not mention
anything more about the letter; however, if
the person who wrote it wishes to discuss the
matter to any fuller extent, he may reach us
through the columns of Rapio News.

“How-to-Make-It”’ issue of
Science and Invention

The June issue of SCIENCE
AND INVENTION will be the
great “How-To-Make-It” number.
In this issue will appear about 50
articles, all of a “How-To-Make-It”
nature, of every description.

This issue will be simply “chock
full” of all sorts of articles so dear
to the heart of every experimenter
and every dabbler In the various
arts. Don’t miss it!

In the June number also, the fol-
lowing important radio articles will
appear:

Hunting Trouble in Radio Sets.
By H. Winfield Secor.

The de Forest Talking Movie.

How to Build a DX Peanut Tube
Receiving Set.

Reflex Sets Save Vacuum Tubes—
How to Build Them. By A. P.
Peck.

Radio in the Apartment House—
How Seventy-two Loud Speakers
Are Operated From One Radio
Receiving Set.

Radio Broadcast Stations.

Radio For the Beginner—Light-
ning Protection. By Armstrong
Perry.

In closing, we wish to state that we hearti-
ly believe the keynote to the situation lies
in the word CO-OPERATION, between
amateurs, citizens and the Government. If
the present legislation befare Congress goes
through. the friction will be materially les-
sened. There are outlaw amateurs that
QRM the broadcast listeners, and badly op-
erated broadcasting sets that QRM the am-
ateurs; however, these are in the minority
and should cause the citizen, amateur, and
Government to co-operate more fully, rather
than to cause antagonism.

Yours for better co-operation in Radio,
collectively and personally,

ARCHIE WADE, JR.

GEORGE F. HUTCHINS.
Los Angeles. California.

S. Probably if Mr. Aldeman had

spent his $200 on a phonograph instead of a
receiving set, he would have spent it to
greater advantage to everyone. After he
has the detrimental amateur banned he will
probably exterminate the QRN and QSS
menace; we hope he does.

MR. ALDEMAN EXPLAINS
Editor, Rabio NEws:

Inasmuch as I have in the past written
to some extent against amateur interference,
T am going to qualify my statements some-
what and show you I am game anyhow.

I admit that I was mistaken on some
things. For instance, I am convinced that
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95 per cent of the amateurs are the salt
of the earth, the best fellows in the world,
and the best boosters of radio. All I lenow
has been learned from them. More power
to ‘em and may Congress give them all
the room: they need. The other 5 per cent.
those who are doing the most harm to radio,
are commencing to feel the presence of the
experienced listener and the firmer presence
of the aforementioned 95 per cent amateurs.
The thing that will do more to help the
amateur along than anything else is patience,
courtesy, willingness and no ridicule toward
the nm{iccs and listeners. Use exhaustive
persuasion toward the small percentage of
real interference from your own ranks and
if that will not work, do not hesitate to turn
them in to the inspector. Be active and ag-
gressive for the right—that’s the answer.
The man who will send broadly tuned spark
or broad C.W. signals during an entire eve-
ning from 7 P. M. to 2 A, M. should get
little sympathy.

We are sorry for the spark sets, but they
seem to he doomed. Cannot most of the
equipment he used in a CW. set? Of
course, it would be hard to ask an abrupt
change, but crowded conditions seem to in-
dicate a need for C.W. telegraphy only.
This seems to be the desire of most ama-
teurs. However, T am not as yet qualified
enough in code to state how much inter-
ference the spark sets do make. The code
amateur must get busy, be ready and willing
to arbitrate fairly and instruct, and his posi-
tion will not only be insured but it will be
greatly strengthened. This is from a pre-
vious “narrow back” listener who has be-
come so converted by reason of becoming
well acquainted with the 95 per cent variety.
He intends to do C.W. work and hang out
his shingle in the blue sky, hut—he will be
one of these ops who will always respect
the rights of the listeners until 10:30 if his
C.\W. interferes, and one who will not hesi-
tate to turn in real offenders who cannot he
reasoned with. Come on boys. let's go ont
and convince the listeners that amateur in-
terference is negligible, by being active in-
stead of passive in our community. Help
to get the real offenders.

Hoping T have done my little bit toward
“saving the amateurs,” I will close.......
dah dah dit dit dit dit dit dit dah dah.

A. T. ArLpemaN, Holyoke, Mass.

WORD FROM THE SIXTH
DISTRICT
Iditor, Rapio News:

The undersigned “Amateurs” desire to
answer the “straight talk” of A. D. Alde-
man. page 1752, March Rapio News. and
feel that they can not only point out sev-
eral mistaken claims. but also a rather “pa-
thetic and selfish attitude.”

First, why continue code work after we
have done so much in developing the phone ?
Because, Mr. Aldeman, C.W. code work is
at least three times as efficient as phone.
causes but one-sixth the interference. and
gives much more satisfaction than flat. stale
voice communication which requires no
skill on the part of the operator. Further-
more, spark work is practically as efficient
as phone. While it is dying a natural death
(Note-all the undersigned have sparks), it
should cause but little interference to the
great majority of phone listeners. As in
practically all sections of the U. S. they
are off the air between 7 and 10 P. M. Thus,
here in the West. what spark interference
there is comes from Governmnt stations
only. Hundrds of broadcast listeners have
given vent to their indignation against ama-
teurs when the real trouble lay with inefh-
cient Government stations. We here can
proudly say that in the past four years there

(Continued on page 2195)

o ———


www.americanradiohistory.com

Radio News for June, 1923

Radio

2115

A “Two Slide Tuner”

Radiobugitis

BY G. B. ASHTON
HE Radio Bug bit me last month. He
I bit me good and hard. I guess the rea-
son why he did’s, 'cause I wasn’t on my
guard. But anyhow I went and bought the
stuff to build a set. I worked and fussed
and swore, and labored ’till I sweat. At last
I got the thing hooked up like I thought
it ought to be, I put the phones on both my
ears with much expectancy. * * * * *
Couldn’t hear a thing but buzzes and it
surely made me warm. I thought the bees

BosBy, You'VE

PcEN STANDING

HERE ALL DAY.

I SHOULD THINK

You'v FREE2E! Y.
WHAT'S TH' lOEi\J? - Tl

LONGER, POP,
‘TILL THE RADIO
OPERATOR TURNS
gl‘l THAT Lo%t:‘
PEAKIN’ HO .
(i

LET ME Snca\\”’%
AROUND A LIL'/ /===

A “Lead In” A “Coherer”

in the “B” bat. had started in to swarm
The noise was something awful; just what
it was, can’'t tell. Folks tell me it was
Static, but I think I tuned in H . Or
it might have been the stock-yards, I never
thought of that; or it might have been a
first-class fight between a dog and cat. I
thought my aerial was too short, but such
audacity, a fellow told me all it needs is
more capacity. My old condenser would
not condence, I know, I took a peek and
didn’t see a drop of hootch come from that
old grid-leak. They said I had a tickler
but I wasn’t tickled yet, for all I'd done

i
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A “Binding Post”

was cuss and swear, and fuss and fume and
fret.

At last I bought a Rapto NEws and read
it through and through and found the part,
“T-Want To Know” and knew just what
to do. I wrote and told them all about my
set n'everything and back he comes and
tells me how to make the old set sing. The
Radio Bug sure bit me hard and now I'm
mighty glad. I now have music every night,
the best I ever had. And if you do not
watch your step the Bug will soon bite you
and then you'll be the same as I and have
Radiobugitis too.

A CHEAP CRYSTAL SET

/’
crystal
By P. McGinnis.

TRY THIS ON YOUR CHEF

MENU
RADIO Grill
ENTREES
Rheostat Salad with Thousand Hook-up
Dressing

Antennae with Galena Sauce
Girid Leak Soup with Spaghetti Tubing
DRINK
Super-Heterodyne 100 per cent (Efficiency)
MEAL
Baked “B” Batteries
Boiled Binding Posts
Mashed Variometers
Hook-ups a la Bunk
Scrambled Wire Socket Hash
Piece de Resistance
Crushed Vacuum Tubes
Regenerative Sets a4 la Loose Connections
DESSERT
Cuirent Pic
TO ORDER
Hot Filaments on Toast
Singed Catwhiskers on Hot Name Plates
Flap-Jacks and Plugs
Asparagus Cord-tips
Contributed by J. BurnssPhillips.
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My Experience With Radio

VER been in New London, Conn,

OM? No? Well T used to run

tnere on the old Fall River Line for

the International Radio Co. It was

my thirteenth ship on a third re-
newal ticket so I was well broken into the
game. But to begin my story, it was a fine
Sunday morn in April. 1 arrived there with
orders to report to Mr. Burns (that’s not
his real name but will do in this case), the
Chief of W. L. C. New London Coast Sta-
tion, for some extra work. The ship did
not leave till nine that night and besides it
meant a few more eagles on payday; I arose
carly with the cook and set out to find
W. L. C. After getting on two wrong
trollevs and one right one I found myself
inside a lumber yard and after scaling over
a dozen piles of lumber, iron chains and
large anchors, I finally arrived before a
shack which bore a sign Scotts Wrecking
Co. and was just about to ask the watchman
for correct bearings when I heard the
crashes of a rotary coming from the upper
fluor, so up I goes and the sign on the door
told me I stood before the door of New
l.ondon Radio Station so in I goes. I ran
into a sleepyflooking op. who had the grave-
vard from midnight to eight A. M., and
after peeping him my orders, he pointed to
another door and I went in. There were
three men inside well known to the radio
game, who were bending over a three-tube
set which was attached to a loop and all were
too deep in thought to take any notice of me.
Then one grabbed the loop and holding it
one side of the room said, “Power” and then
the other side of the room saying “Western
Union,” meaning of course the different
lines that ran into thie building. After wait-
ing about ten minutes someone spies me
and comes over and says ‘“Are you from the
Richard Peck,” meaning my boat. I says.
“Yes,” and after introducing me to the other
two as the man who will hold the loop, I
became one of the party. After dabbling
with the loop for a few minutes we all sat
down to lay out plans for the day.

{t seems there was a very bad induction
ring in the receiver at certain periods of the
day, which would ring for two hours at a
time. It was impossible for the receiving
operator to get any DX traffic and it meant

By JOSEPH E. ENGSTROM

quite a loss to the companmy. So the New
York office had arranged this Sunday for the
test and were sending down two of their
engineers, also a car and the necessary
equipment. They had no one to hold the loop
while testing so that is where [ came in.
Well after arguing as to how many laundrys
in town with induction motors and garages
with mercury arc rectifiers for charging, we
finally got started.

They had found that the induction had
come in through the power lines and the
first stop was the power house. The set
and all were in the car and the loop was
attached with a long flexible cord. 1 gets
out with the loop and holds it parallel to the
over-head wires while our engineer went
into the power house and requested the eugi-
neer there to throw each section switch, one
at a time. This kept up till he pulled a
certain one and the induction stopped and
the op. at the set yelled “That’s it!” So it
was finally traced and it was found to lead
directly into Main Street before it was
tapped, so off we goes to Main Street.

It was about one o’clock Sunday after-
noon when we arrived at the right spot and
it turned out to be a hig square with a
statue in the center and it was quite crowded
with people, all dressed up account of it
heing Sunday. The side curtains were all
pulled down tight on the car to keep as
mnuch noise as possible from the op. at the
set. So I takes the loop and its long lead
and steps out bravely. Before I had left
the ship I had thought that the job was
putting up an aerial so I had working clothes
on and my army shirt. Mr. Burns sat in
the front seat telling me just where to go
by waving his hand heside the windshield.
Well T was from line to line all over the
square holding this four foot loop high
above my head. This kept up for a few
minutes and I noticed everywhere 1 went,
the crowd went like “Mary and her lamb.”
Heard some whispering “Poor man” and all
had that blank look like this—??2?2 1111

Others said, “what’'s he trying to catch
with that swatter ?”’ and I looked around and
<aw a cop scratching his head with that
same look as the others. Well around and
around that square I ran holding hard to
the loop and the crowd right behind me
with the cop leading. Everything would

Compass

have been all right but someone yelled,
“Call an ambulance !” and there was a wild
rush for, me. The flexible cord was torn
from the loop, and Boy! I did use my
feet. Ever chased by a mob? Some sene
sation! They kept hollering “Crazy mau,
stop him!” and what not. I sure did look
like one after running about three blocks.
No hat and my hair standing up and pump-
ing for wind and still holding that immense
fiy-swatter. Well, I got two more blocks
when another cop jumps at me, and we went
sprawling, loop and all. So the crowd
gathers all around some to see their first
lunatic and wondering if I got away during
the fire over on Wards Island. I tried to
explain, hut I was out of breath and the cops
started to examine the loop. All the while
the people kept saying, “It’s a shame, he is
so young,” and “Yes, he’s off his nut” a
newsboy yelled, “The roof on my attic
blew off;” I finally got my breath and
asked for the car. They thought I meant the
loop and that made matters worse, for they
looked at one another and said, “Yep, I guess
he’s gone, I'll get the wagon.”

Well just about this time the gang in the
hus came to and that Honk! Honk! sure
did sound good. After battling their way
thirough the crowd they got to me, and talk
about explaining, we did nothing else, but,
so they agreed to reduce the charge to dise
orderly conduct, so up to the police station
we went, car, loop and all. It took some
more explaining to convince the desk captain
that a man rumning around on a peaceful
Sunday with a large fly swatter held over
his head was not to be held for observation.
So we all got away but were warned not to
try any more funny business in the town of
New Ilondon.

We were all mad when we arrived back
at the station, but after thinking it over we
all had the greatest laugh of our lives. I
hate to tell you what the papers said about
me the next day about coaxing radio bugs
off the wires, but I was safely in New
York again where I promptly changed boats
to a different port.

WARNING: All salesmen with loop
aerial receivers keep away from New Lon-
don, Conn.

MORAIL: When in New London do as
the New Londonites do.

Printing the Newspaprer Of the Sea

HAT would the world be if the

newspaper were suddenly taken

away? One does not have to possess
a vivid imagination to realize what the
results would most likely be, for we
should stop to consider that the news-
paper is now a necessity. This fact is
well demonstrated when I say that the
newspaper is not only wanted on land,
but is also looked for on sea. It is edu-
cating the people and bringing them in

By C. A. REBERGER

closer contact with the remainder of the
world, and realizing this, they could
hardly do without it. Were it taken
away, the world would be put back at
least 50 years. It is not at all absolutely
necessary to emulate its great value;
broad-minded individuals can realize it.
Both the newspaper of the land and the
newspaper of the sea are very interest-
ing. On land the news items are col-
lected b- a staff of correspondents, but
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not so with the paper of the deep. For
its outside data it must rely solely on the
wireless. Therefore, the radio room aboard
ship is not only a place where messages
are sent and received, but a small news-
paper office, as well. Each night the radio
operators copy the many press reports as
broadcast by the great high power sta-
tions on shore. This data is soon after
printed and the following morning is in
(Continued on page 2142)
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calculations, patent research, etc., a special charge will be made.

You will do the Editor a personal favor if you

HIS Department is conducted for the benefit of our Radio Experimenter.
publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent. X X A

Only one side of the sheet should written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.
Sketches, diagrams, etc., must be on separate sheets. 4 € X L.
Our Editors will be glad to answer any letter, at the rate of 25c for each question. 1f, however, questions entail considerable research work, intricate

E=fE

We shall be glad to answer here questions for the benefit of all, but we can

This Department does not answer questions by mail free of charge.

Before we answer such questions, correspondents will be informed as to the price charge.
letter as brief as possible.

will make your

EFFECT OF STEEL BUILDINGS

(679) Mr. John L. Lloyd, Lansford, N. D,
wants to know:

Q. 1. Do buildings covered with sheet metal
have any effect on receiving sets operated in
them, and, if so, what precaution must be taken
to minimize the interference?

A. 1. A building built largely of steel will
absorb, to a certain degree, some of the signal
energy that would otherwise go into the receiving
set. This will be particularly noticeable when a
loop aerial is used and, in this case, the direc-
tional effect of the loop cannot be relied upon.
There will be very little effect on a set using an
outside antenna, unless it is in the midst of many
steel buildings.

Q. 2. Will a condenser, in series with the
antenna, do anything to minimize static?

A. 2. A condenser in this position will have no
effect on static whatsoever. It will only reduce
the wave-length of the antenna and set, and will
give finer tuning than could be obtained by means
of switches.

\V%

0008 5 watt 1ube

A. 2. The secondary can be removed, if desired,
but as good results will be obtained if the trans-
former 1s left open.

. 3. If a lower-plate voltage were used,
would it be necessary to change the constants of
the circuit from those given?

A. 3. If a lower-plate voltage is used, it will
be necessary to change the voltage of the “C”
battery in the grid circuit of the last tube. This
will vary in proportion to the change in the plate-
voltage. If a plate-voltage of 150 were used, the
“C"” battery would be about 15 volts.

DATA ON 30 HENRY CHOKE COIL
(683) Wm. T. Golden, New York City,
quests:
Q. 1.
a choke coil of 30 Henrys,
amplifier.
A.

Hound 10l with 38 enomeled wire
3 Cardboard tube

re-

Please give full directions how to make
to use in a power

A diagram will be found in these col-
umns, wherein all the necessary data will be found
for this coil.

0.2 May a Murdock 43-plate variable con- Constructional Details of a 30 Henry Iron Core

Choke Coil To Be Used In a Power Amplifier
Circuit,

0000 ohms

A B 1@ s

L

C T A. 3. We would suggest that you get in touch
5,0[7/7(’ [0// with John Firth & Co., !8 Broadway, New York
o [E— City.
¥ Very Good - T
e CRYSTAL HOOK-UPS
.008 With the (684) Mr. Leo Grossman, Jersey City, N. J.,
—— 5 I.C.W. Trans- desires:
o mitter. A Q. 1. Kindly publish a hook-up, using one
Spark Coil variocoupler, one 23-plate condenser and oue crystal
Is Used To detector, with the resonance coil shown in answer
%lilpply the to Question 622, in the March issue.
Poattzentia] A 1. This hook-up will be the same as shown
_l_ . in Question 622, with the addition of the variable
condenser shunted across the secondary.
S Q. 2. What is spaghetti used for, and could I
use it on the set described above?

SPARK COIL “C. W.”

(680) Mr. Lddie Ross, Antigo, Wisc., asks:

Q. 1. What is the voltage and amperage of
the average Vi-inch spark coil, using eight volts
on the primary?

A. 1. This would depend upon the type of
spark coil used and the adjustment of the vibrator.
The secondary voltage would be about 7,000 volts,
with an amperage of about two or three milli-
amperes.

Q. 2. Give hook-up of a S-watt C. W. trans-
mitter, using a spark coil.

A. 2. This circuit appears herewith. The same
storage battery is used to light the tube and oper-
ate the coil. Better results would be obtained
with a separate battery of eight or ten volts on
the primary of the spark coil.

TUBE RHEOSTATS
(681) Mr. R. W. Lourie, Hudson, Ohio, re-
quests :
Q. 1. Will you kindly tell me if it makes any
difference if you use one rheostat on three tubes?
A. 1. If the three tubes are hard tubes, of the
same make, and are used in an amplifying circuit,
one rheostat may he used to control the filaments.
The rheostat should, of course, be designed to
carry the necessary amperage that the tubes will
draw. The detector tube should always have its
own rheostat, as the filament current is, as a rule,
critical and should have some means of varying it.

QUERIES ON POWER AMPLIFIER

(682) Mr. W. E. Ravens, Tekoa, Wash., wants
to know:

Q. 1. Can a 30 Henry choke coil required in
the power amplifier shown in answer to Question
341, in the April-May, 1922, issue, be bought? If
not, please give instructions how to make one.

A. 1. The specifications for a 30 Henry choke
will be found in answer to Question 683, of this
issue. We know of no concern which sells choke
coils of this size at the present time.

Q. 2. If a Wayne bhell-ringing transformer is
used, should the secondary be left intact or
removed?

A. 2. Spaghetti is used as an insulator, and
should be used on bare wires, where there is
danger of their touching. Where wires are sepa-
rated, this tubing is not necessary.

Q. 3. I have made three fixed crystal detectors.
Can I use them all in this set?

Q-630

denser be used with success in the wavemeter

described in the February, 1923, issue?
A. 2. This condenser may be used in this wave-
if desired. of

meter, The wavemeter should,

course, be calibrated, if accurate results are to be A. 3. Only one crystal detector is used at a
obtained. time. The three can be used in conjunction with

Q. 3. Where may I procure English Mullard a three-poiny switch, so that any detector may be
valves? cut into the circuit at will.

\V4 A -
Labco_transtormers |
e =
) ".00025 _II.00025
/:5} f% o

fmeg= fmeq = 002
2] 3

Wi J 1

Il ] "

= L
zut 45V

]

300 ohm Pz\z}‘e////me/er

Q-686
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The Multi-Range Coupler Used With Two Stages of R. F. Amplification. Two_ Cotoco Transformers
Are Used and a Grid Condenser Myst Be Employed in the Grid Citcuit of the Second R. F, Tube,
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.
CA(%,S(';I;ILATION OF CONDENSER CAPACITY

requests ;
Q. 1. Please publish
the capacity of condenser.
A. 1. This formula follows herewith:
A XK

formula for

(e
4 X 3.1416 X T X 900.000
(=Capacity in mfds.
A=Area in sq. centinteters of one set of plates or
surface.
K=Diclectric constant, or specific inductive capa-
city of the dielectric used.
T=Thickness of the diclectric between the plates,
surface measured in centimeters.
The dielectric constant may be found

in any
good text-hook of radio.

RADIO FREQUENCY AMPLIFICATION

l5686) Mr. J. Thompson, Maontreal, (anada,
asks:

Q. 1. Will you please publish a hook-up of a
mlﬁll-range coupler. used with two stages of radio

frequency amplification, with coto-coil trans-
formers?
A. 1. This hook-up will be found in these
columns.

R. F. AMPLIFICATION WITH REINARTZ
CIRCUIT

(687) Mr. M. L. Flynn, Chicago, 111, requests:

Q. 1. Kindly show a hook-up of the Reinartz
:}mer with one stage of radio frequency amplifica-
ion.

A. 1. This hook-up will be found in these
columns.  Tuned radio frequency must be used in

Mr. W. L. Alkennan, Philadelphia. Pa.,

calculating

\%

50 turns lapwed gvery
10 10rms ..

W I T Goae

Q687

The Reinartz Z
Circuit May ?—
ge }I;Ised V\;i‘tih g\-\,

. F. Amplifi- 2 !
cation, As % s
Shown Here. . Il"'ﬂ:-
Tuned R. F.

Is Used =
Instead Of An
R Trans- X
former. z = - -
—_—
. I, 1 have a standard three-circuit regenera-

tive receiver, and have received stations 800 miles
distant with an inside antenna. Am | obtaining
maximum efficiency with this equipment?

A. A distance of 800 miles with an indoor
antenna is very good, and you may rest assured
that you are getting maximum results.

MO0

D SRR

A Three-Tube Reflex Circuit
With Jacks, To Use Any Stage
of Audio Frequency Amplifica-
tion. If a Loop Is To Be Used.
It Is Plugged In In Place of the
Secondary of the Tuner.
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this circuit. The primary of a variocoupler may

be used for this purposc. A variometer can be
substituted for the cnil and condenser, if more
convenient.  We would suggest that the tickler
winding be reversed. for best results.
W, D. 11 AMPLIFICATION

(688) DMr. . Carder, Letts, Ind.. wants tn
know:

Q. 1. Do they malgv a special W, D, 11 tube

fer amplification, or is tlhie samc tube used
detector and amplifier?

A 1. No. The W. D. 11 will, however, give
very good results when used for this purposc.

Q. 2. Ts a special transformer manufactured for
these tubes?

A. 2. Any good audio or radio frequency trans-
former may he used with success with these tubes.

for

RADIO AND AUDIO FREQUENCY
(689)  Mr. Elwood Ford, Seahoard, N. C., asks:
Q. 1. T am ahout 400-600 miles from hrrad-

casting stations. If liead-phones arc used. what
combination of amplification would hc hest, using
3 tubes?

A. 1. For this distance, we would suggest nne
stage of tuned radio frequency and one stage of
audio frequency.

(@ Please publish a circuit, showing a vario-
coupler with this arrangement.

Al A circuit showing onc stage of tuned
radio frequency will he found, in answer to Ques-
tion 668, in the May issue of RADIO NEWS. One
stage of audio frequency amplification may he
added in the conventional way.

3. llow many ohms resistance has No. 22-
gauge copper wire?

3. This size copper wite has a resistance

Q-691

Q. 2. Is there any advantage in placing the
phones hetween the “B™ hattery and plate?

A. 2. This will not increase the efficiency of
the set any, hut will prove of advantage when
awdio frequency amplification is added. If placed
in this position, the “B" hattery can he used to
supply plate voltage for hoth detector and ampli-
fying tube.

Q. 3. Where can T use a 25-plate condenser to
advantage in this sct?

Ao 3. If the primary inductance is not con-
trolled by two switches, it may be placed in the

antenna circuit. to help sharpen the tuning. A
43i-plate condenser, however, would he better in
this position.

JACKS WITH REFLEX CIRCUIT

(691)  Mr. S. R. Jenkins, Blilwaukee, Wis.,
requests: .
Q. 1. Please show a hook-up, showing how

jaCT\'s may be inserted in a three-tube reflex cir-
cuit, using a variocoupler as a tuner. Also show
how a loop may be used in this hook-up.

A. 1. This hook-up will be found in these
columns.  Two double-circuit and one closed-
circuit jack are used. A double-circuit jack is
also used in the secondary circuit, so that the
loop may be plugged in. The loop may consist
of eight turns of wire, on a four-foot square
frame.

ROTOR MOUNTING IN 180 DEGREE

COUPLER

(692) DMr. Wesley Nelson, Huntley, 11l., wants
to know:

0. 1. Please let me know how the rotor is
nounted in a variocoupler to rotate 180 degrees.

A The rotor in this form of coupler dnes
not rotate 180 degrees, hut is so mounted that it
moves only one degree for every two degrees
moved on the dial. [t is mounted at an angle of
45 degrees to the shaft, to accomplish this. We
would refer you to the “Wrinkle Contest,” in
our February issue, wherein this is fully explained.

LONG-WAVE COUPLER

(693) Mr. N. F. Tavclec, East St. Louis, TII,
asks:
. 1. On a long-wave coupler, is the section

that is wound for short waves on the upper or
lower end of the tube?

A. 1. The short-wave
Ihe end of thie tuhe which contains the rotor.

(. 2. By three-llayer bank-winding, do you
niean three separate layers of wire?

. 2. We would refer you to the answer to

Question 642, in the April issue of RADIO NEWS,
wlere this is fully explained.

0. 3. Does the rotor of these couplers (when
gradnated dial is at zcto) also stand 180 degrees?

A

. 3. We refer you to the answer to (Juestion
692, of this issue.

winding is wound on

MYERS TUBES IN “SUPER”

(694)  Mr., Wm. J. Lait, Alta, Canada, wants

tn know s
1. 1. Pleasc fet me know if 1 can use Myers
High-Mu aundions, in place of Western Electric

(Continued on page 2152)

S '] TR

(MM coil-,

{

of 16.25 ohms per thousand feet, or 62.236 feet
per ohm.

RECEIVING RANGE

(690} Mr. Harmon Briner, East Orange, N

writes;

-1

- |
4 | W 14 ) |
= ~43 -21572_,4-45!1
=
1
: | |

RORN

CRI Q-695

The Method of Connecting the RORN Tuned R. F. Arth'ﬁer to the C. R.-9 Receiver. 1f An Outdoor

Antenna Is Used, It Is Connected
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Don’t tear 1923 in halt

2119

.How a loop and ACME for
amplification make radio a
pleasure the whole year round

S YOUR radio set good for just about six months

of the year? Do you want to find a way to get dis-
tant stations clearly and distinctly the entire year; to
get these stations without the usual amount of in-
terference from government and other spark trans-
mitting stations, from your neighbor’s radiating
receiving set, or from our old foe “summer static”?
Then here’s a way.

Use a loop and Acme for amplificatior.

TEAR down your antenna, put on a loop and use
Acme for Amplification (preferably with dry battery
tubes) and reduce your interference troubles to a
minimum. By using Acme for Amplification you get
more than mere amplification—you get distance and

volume without distortion.
There’s the Acme Radio Fre-

A special booklet has just been prepared explaining
exactly how to avoid interference and to secure dis-
tant stations clearly and distinctly. The booklet in-
cludes wiring diagrams and other serviceable in-
formation. It will be sent postpaid anywhere in the
United States, Canada or Mexico on receipt of ten
cents or its equivalent in American money. This
small charge is made in order to be certain that the
booklet is placed in the hands of radio owners and
experimenters and that it will not be wasted upon
mere curiosity seekers. The coupon is for your
convenience.
ACME APPARATUS COMPANY

(Pioneer radio engineers and manufacturers)
Cambridge, Mass., U. S. A.
Sales offices in principal cities

quency Amplifying Trans-
formers (R-1-2-3-4) for dis-
tance and the Acme Audio
Frequency Amplifying
Transformer A-2 for vol-
ume and the Acme Kleer-
speaker for clearness. Use
Acme in the set you build
and look for it in the set you
buy. You can buy this stand-
ard Acme Apparatus at-any
radio or electrical store.

ACME AFPARATUS COMPANY
Cambridge, Mass., U. S. A.
Gentlemen:—Enclosed find 10 cents
in (coin) (stamps) for which send me
your bocklet on wiring diagrams and
complete information on Acme Appa-
ratus.

Acme A-2 Audio Frequency and Acme R-2 Radio
Frequency Amplifying Transformers. Price 35 each,
east of Rocky Mountains. - —

AC ME ~ jor amplification
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I Pa

Your Railroad
Fa

to
the Great
Shops of
COYNE

@
Chicago
The Electrical Center
of the World

We pay your railroad fare to Chicago — the
Electrical Center of the World — from any
place in the United States. Grasp the oppor-
tunity to see the country at our expense.
Come to Coyne—learn electricity in 3 months.
The largest electrical school in the country
specializing in electrical instruction only. Get a
complete training so you can make big money
as Power Plant Operator, Superintendent,
Telephone man, Construction worker, auto,
truck or tractor electrician, battery man, radio
expert, or you can -go into business for your-
self as electrical contractor, dealer, auto igni-
tion or battery expert and make from $3,000 to h
$20.000 a year. Hundreds of our graduates

today are making big money and you can do the
same if you grasp this opportunity — act now.

Learn Electricity
In 3 Months

No books or useless theory. You are trained on
100,000 worth of electrical equipment. Everything
rorn door bellato power plants. gou work onmotors,
generators, house-wiring, autos, batteries, radio,
switch-boards, power plants —everything to make

B. W. COOKE,

Radio News for June, 1923
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" Electrons, Electric Waves and Wireless Telephony
(Continged from page 2089)

R R T e 1T

direction (see Fig. 63), we find that this
grid is opaque to the electric radiation when
the frame is held between the receiver and
transmitter with the grid wires parallel to
the oscillator rods, but is transparent when
it is turned into a position such that the
wires are perpendicular to the oscillator
rods, the plane of the frame in both cases
being perpendicular to the line joining the
spark balls and the coherer.

The reason is because in the former case
clectric currents are set up by the clectric

T
A
Fig. 63. A Grid,
Formed By
Winding Wires
| Around a Wooden
Frame.
ML
Ml

waves in the grid wires, and in the latter
casc they are uot.

The waves emitted arc therefore said to
be plane polarized; that means the vibrations
arc confined to one particular plane. This is
the case with light waves when they have
hbeen transmitted through certain crystals
such as tourmaline.

We can next exhibit the reflection and re-
fraction of these invisible electric waves,
and show that they behave like waves of
light.

If we turn the transmitter and receiver
hoxes with c¢heir open ends in nearly the
same direction, but placed not quite near
each other, it is possible to find positions
in which the emitted waves do not enter the
receiver box and affect the coherer. If,

you en expert ready fto steg right into a
I paying from $45 to $100 & week.

Radio Course FREE

We include the following free with the regular couree;
(1) A complete course in auto, truck and tractor elec-
tricity an atornége batteries, Greatest outlay of
suto, electrical and battery equipment in the country.
(2) Course in Radio—the marvel of the age. Con-
structing, installing and operating. You can build
you own wireless telephone get.

(8) Alife scholarship in the Coyne school. You can
a::f a8 long as you wish and return for further
training at any time in the future.

Earn While You Learn

We help students to secure jobs to earn o d part
of their expense while studying. Ll

Send CouponNow

Don't delay a minute—send that coupen in right now
.for our big free catalog and full particulars of Free
Railroad Fare offer Act now !

3 1 Infj:u-':tt—y
1300-1310 W, Harrison St., Depte A-5

B. W, Cooke, Pres., Coyne Electrical School,
Dept.A.594 1300-1310 W. Harrison St., Chicago, lIL

[ELT T L

Dear Sir: Please send me free your big catalog and
full particulars of your special offer of Free Railroad
Fare and two extra courses.
Name

‘ Address. .. _

however, we hold a sheet of metal we can
reflect the invisible electric beam into the
mouth of the receiver box and so affect the
coherer. ) )
Moreover, we can do the same thing with
a wet duster, and also with the grid of
wires provided we hold the grid in such a
position that its wires lie in thc same plane
as the rods of the oscillator. )
We shall see later on in speaking of wire-
less telephony that we can in this manner
construct reflectors for electric waves which
are not very cumbhersome or costly, and
especially do not offer much surface to
wiund. o
‘We can also refract or bend the direction
of these waves by meang of prisms made
of paraffin wax (see Fig. 64).
Again it is possible to produce, as Hertz
did, interference effects and to cause two

www americanradiohistorv com

sets of waves to augment or to destroy each
other just as in the case with waves on water
or waves in air.

In short. we can exhibit with this invisible
electric radiation similar phenomena to those
with which we are so familiar in the case
of light, viz,, opacity, transparency, reflec-
tion, refraction, polarisation, and interfer-
ence. Great experimentalists, following
Hertz's initiative, have therefore built up a
hody of irrefutable proof that in this in-
visible electric radiation of long wave-
length we are dealing with an agency iden-
tical in nature with light, except that it can-
not affect our eyes but can only influence cer-
tain artificial eyes called aerials and de-
tectors.

This is perhaps the best place to mention
the range of these known and also of the un-
known wave-lengths which are conmiprised by
this clectric-radiation. It will be convenient
to adopt a term from the science of music
and call ;an octave of radiation all those
waves which are included between a certain
particular wavelength and a wavelength of
exactly double or eclse half that length.

We may, then, compare the electric waves
of different frequency, extending over a
great range, with the keybodrd of some large
organ in which each key corresponds to a dif-
ferent wave-length. In the case of an organ
a compass of eight or nine octaves includes
all the range of musical sounds, but in the
casc of electric waves we arc acquainted
with wave-lengths extending over nearly
50 octaves, ranging from the longest ethe-
real billows of 20,000 meters in wave-length
down to the tiny ripples of less than 1
angstrom unit in wave-length which con-
stitute a certain class of X-ray.

Beginning, then, with the longest clectric
waves, we can say that the range of wave-
length of waves used in wireless telegraphy
and telephony extend from 20,000 meters to
10 meters, or, say, over 11 octaves of wire-
less *waves. Then beneath these we have
the Hertzian waves which range from
about 10 meters to 5 centimeters in wave-
length, or, again, about 11 octaves.

Beneath these we have a range of electric
waves from about 5 centimeters in wave-

i iy

Fig. 64. An
Experiment
with the Ap-
paratus Shown
in Fig. 62. To
IHustrate the
Refraction of
Short Electric

Waves by a
Paraffin
Prism.

ST 01 LT LT

length to 0.3 millimeters, or ahout 8 octaves
of radiation, which has not yet bheen created
and arc thereforec unknown.

Again helow these, we find the dark heat-
waves stretching from 300 microns (#) or
1/3 of a millimeter in wave-length to about
08 u or 8000 Angstrom units (AU
These 7 or 8 octaves of radiation can make
themselves cvident by their heating action
on sensitive thermometers, but do not affect
our eves as light. Extending in wave-
length merely | octave from 0.8 to 0.4
in wave-length, we have that small range
of clectric waves which can affect the hu-
man eye as light. Beyond the violet rays
there is a range of 3 or 4 octaves or more
of invisible light, which cannot affect our
eyes hut can impress a photographic plate,
and produce other effects. These are called
the ultra violet waves, and their wave-
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You Need Not Experiment With Untried Radio
Products Unless You Want To

Model C3 Radak Described Below is the Product of America’s
Oldest Radio Manufacturer

Read What This Muan Says:

Melrose, Mass,,

March 28, 1923.
Clapp-Eastham Co.,

Cambridge, Mass.
Gentlemen:—

You will be interested te know that last Saturday morn-
ing, March 24th, at 1:15 A.M. Boston time, I tuned in on
Station KYQ—Electric Shop, Honolulu, Hawaiian Islands,
and listened for about ten minutes; while yvesterday morn-
ing with a witness, we again tuned in on the same station
at the same time and succeeded in holding them for thirty-
five minutes. When we first tuned in, they were broadcast-
ing a Bed Time Story; records were later played, among
them “When Hearts are Young” and “Running Wild.”

This was done with your Clapp-Eastham Tuner and HZ
two-stage Amplifier. Very truly yvours,

M. H. HALL.

Licensed under Armstrong U. S. Patent No. 1113149

Model C3 RADAK is a regenerative receiver and two stage amplifier combined in a beautiful walnut cabinet. All
tuning controls are equipped with the new RADAK vernier dials, and the new RADAK vernier rheostat is em-
ployed for filament control. Price $100.00.

THIS IS OVER 5,000 MILES

We have received thousands of testimonial letters from satisfied users of RADAK RECEIVING SETS and many
letters from dealers who are pleased with our merchandising proposition, one of which, received a few days ago,
reads as follows:

Clapp-Eastham Company, Leavenworth, Kan.
Cambridge, Mass.
Gentlemen :—

After going over the ground carefully, we feel that your line, terms and other consid-
erations suit us better than any we have investigated. We have tried many lines; some
of them are not well made or do not give results; some the list is too high or the discount
not satisfactory; some hll the bill as to quality, results, list and discounts, but they
seem to have no established reputation. Another thing we like is your trade-name,
RADAK.

THIS IS THE ANALYSIS OF A SUCCESSFUL MERCHANDISER to which we add—RADAK is cleverly
designed, well built and extremely efficient. ‘I'he list price is as low as good quality will permit. Our large
discounts REFLECT PROFIT TO THE DEALER.

Radak equipment is so simple anyone can operate it and get good results. Ve have a set to meet every pocketbook.

RADAK

Reliable Radio Equipment

CLAPP-EASTHAM COMPANY

107 MAIN STREET CAMBRIDGE, MASS.
709 Mission Street 395 Broadway 33 S. Clinton Street 422 First Avenue
San Francisco, Cal. New York, N. Y. Chicago, [lL Pittsburgh, Pa.

www americanradiohistorv com


www.americanradiohistory.com

2122

Dots and
. Dashes-

Ll-.—o

e o

Looping the loop
—or loops?

I dropped in at the radio store
of an old friend the other day.
It was the first real hot spell
we’d had, Harry was mopping
his brow and fiddling and fuss-
ing around a demonstration
set. In fact he was about as
much fussed over its cantank-
erous howlings and yowlings
as a young father on the first
night his offspring sits up and
commences to take notice.

“I might as well shut up shop” he
moaned at last. “No one’s going
to buy radio in the summer with
all this static. It’s going to be just
like last year. I might as well shut
the door until October and go fish-
ing. Oh! Oh! Oh!” and a lot more.
Harry, though otherwise a sane and
sound business man, had let the
“summer slump” bugaboo play loop
the loop with his good judgment.

Now I don’t claim to be any Mar-
coni or Armstrong, but just the
same I saw what was kicking up
most of the commotion in Harry’s
favorite set. He had an antenna
about a mile long, and no radio fre-
quency. “Harry.” I said, “for the
love of Mike, Sam and Pete, cut out
this looping the loop and just use
a loop.” :

Harry took another wild swipe at
his perspiring front piece and
gulped out, “What do you mean,
use a loop. This is bad enough
without monkeying with anything
else.”

Well, I didn’t argue much, but rolled up
my sleeves, unhooked that antenna, got
some radio frequency amplification units out
of a corner, took a loop from his counter
and started work. Half an hour later that
outfit of his sounded like a well mannered
house cat instead of a howling hyena.
Because I'm only human I rasher gloated
over this. But friend Harry got the point.
About all he seems to be able to talk about
now is loops and radio frequency. And
his store seems to be pretty well occupied
with gentlemen itching to dispose of per-
fectly good cash for something to put the
kibosh on summer static.

Get the point, gentle reader? A post card
to me care of North American Radio &
Supply Corporation, 7 Columbus Circle,
New York, will bring any radio dealer some
interesting dose on how to wallop the sum-
mer slump. f course, you know we're
hankering to sell you some stuff, but it’s
all nationally advertised so you needn’t get
gun shy on that account. Let’s see what
kind of 4 fist you write.

7€w/ 7?}%

lengths extend from about 4,000 A.U. down
to perhaps 500 A.U. or less.

Below these there is another gap of un-
known or unproduced wave-lengths, and then
we come to the region of X-rays and Y-
rays, which are electric waves with wave-
length of the order of 1 A.U. or less.

We are therefore acquainted with the
properties of a vast gamut of electric waves
with, however, two gaps in it of unknown
waves, but covering on the whole about 50
octaves of radiation. For all we know there
may be in the economy of nature waves of
still greater or still less wave-length as yet
unproduced. (To be continued)

A Filter Circuit for High-

Tension Supply
(Continwed from page 2109)

the capacity of the condenser C, is too low.
Hence, if distortion results from the con-
structed unit, increase C, or remove some
of the wire from L, Once this adjust-
ment is made, no ill effects can be detected,
but instead there is a very pleasing absence
of crackle or rustle.

The unit is particularly useful when work-
ing off D.C. mains. The circuit is the same.
but the high-tension battery shown in dotted
lines is replaced by leads from the D.C. sup-

\
L

A Filter System That Will Take Those Disagree-
able Cracking Noises Out of the Loud Speaker.

ply. A potentiometer (which must be cap-
able of carrying, without heating up, the am-
peres obtained by dividing the mains’ voltage
by the resistance of the potentiometer) is
preferably employed, so that a variation of
anode voltage is obtainable. An ordinary 25-
watt lamps should also be inserted on one
of the leads as a protective device.

WASHINGTON GETS R.C.A.
BROADCASTING STATION

Practically the whole continent will be
able to hear a new broadcasting call, as yet
unassigned, when the R.C.A. station at
Washington opens up in June. Other than
that the station will be of the highest order
and latest type, the Radio Corporation re-
fuses to state.

The new station is located at 14th Street
and Park Road, known in Washington as
Mount Pleasant.

Through the co-operation of the Riggs
National Bank and Chas. H. Tompkins, two
100" fabricated steel towers have been erected
on the roofs of the Riggs and Tompkins
Buildings in the highest section of Washing-
ton where they will serve as new and mod-
ern landmarks for the Capital.

Their construction is unusual, in that
they have three legs instead of the more
customary four. This reduces wind resist-
ance and makes for stability. A 36’ cross-
arm near ‘the top of each tower supports
four antenna wires each 12’ apart. The dis-
tance between the towers is 220’ and the
effective radiating length of the antenna 160,

The studio, the reception, transmitting and
apparatus rooms are on the second floor of
the building. Two motor generator units
will insure an adequate power supply and
two tube transmitters will make possible
flexible, smooth running programs. It is
hoped that the station will be in operation
and ready to serve Washington and the sur-
rounding territory within two months.
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Warren Radie Loop,
Cut Away to Show
Construction.

)
MALA
RADIO

FINDING
A New Radio Pleasure

.
OCATE ships at sea, trace amateur
stations to their hiding places, direct
your receiving in the full path of broad-
casting stations.

THE B 2537 or type BL 2520 Warren

Radio Loop, the most compact, efficient,
attractive loop aerial, is all you need add
to your set. Our new Bulletin T102 ex-
plains the fascinating art of direction find-
ing and gives hookups.

A Type For Every Set
At The Best Dealers

Type A-737 (300-700 meters) 6 inches
square—non-directional 310
Type A-7236 (175-1000 meters), 6 inches
square—non-directional ............
Type B-2537 (300-700 eters), 18 inches
square—directional ................
Type BL-2520 (200-18,000 meters), with
honeycomb coil, 18 inches square—

directional ........................ 25
V-DE.CO RADIO MFG. CO.
ASBURY PARK, N. J.

Dept. N

Stops Interference/

The “WAVE TRAP” will eliminate interfer-
ing broadcasting stations and enable you to
listen to your favorite station.

It will work on any set, greatly increase its
selectivity and clearness, and eliminate code
and spark stations.

It is mounted on a Formica panel in a handsome
mahogany finished cabinet 6 x 5 x 6. It is a high
grade instrument throughout and a valuable addi-
tion to the operation and appearance of any set. It
comes to you complete and there are no extras to
buy. Tt is installed in a minute by changing only
one outside connection.

Use the “WAVE TRAP” for real results.

ferbend Electric@.

. 25 E. SOUTHWATER, ST.
CHICAGO
\—2 72— 4 74—
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“Daddy! Daddy!—It’s Cuba” -

A new and far-off station—hundreds of miles further than you ever picked
up before! That’s the romance—the new thrill—of radio made possible by
your new Philco Drynamic STORAGE Batteries.

Thousands of radio owners every day are getting new pleasures—increas-
ing the range and tonal purity of their radio reception—by replacing their
dry-cell batteries with Philco Drynamic Storage Batteries.

Philco Radio “A” Batteries, with their tremendous excess capacity, give a
strong, continuous uniform flow of current over long periods. This means
great amplifying power—noiseless service—no frequent, troublesome adjust-
ments.

Philco Radio “B” Batteries—by reason of their scientific design, uniform
voltage and perfect insulation—free your radio from the frying, cracking dry-
battery noises so frequently blamed on static.

Charged DRY at the factory, the life of a Philco Drynamic Battery doesn’t
start until you pour in the Philco Electrolyte. No initial charging. No pay-
ing for battery life lost on the dealer’s shelf or in the barrel.

You’ll want to know more about these remarkable Radio “A” and “B” Bat-
teries. See your radio dealer or the nearest Philco Battery Service Station.

PHILADELPHIA STORAGE BATTERY COMPANY
PHILADELPHIA

Makers of the famous Philco Slotted-Retainer Batteries for automobiles, electric
passenger cars and trucks, mine locomotives and other high-power, heavy-duty battery

Tinld
DRYNAMIC RADIO
BATTERIES

—
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20000 Call Letters
and Map-size 2x3%

Indispensable to every radio owner.
Contains up-to-date list of over 20,-
000 Amateur, Commercial, Army,
Navy, Transoceanic High Powered,
and Broadcasting Stations in the
United States and Canada; Inter-
national Morse Code and Conven-
tion Signals; the construction and
operation of the !

Reinartz Tuner, Detector,
and One-Stage Amplifier

also an abundance of other useful
information.

Included with the book is a splen-
did two-color map of the United
States and Canada, 2 x 3 ft., show-
ing radio district boundaries, stand-
ard time lines, geographical loca-
tion of broadcasting stations, etc.

The greatest dollar value on the
radio market. At your dealers or |
direct by mail. Use check or money

order. Do not send stamps.

Buy the Book with the Blue Cover |

Radio Directory and Publishing Co.,
45.C Vesey Street, New York City

Send me a copy of the Amateur Radio
Call Book and Map. Fourth Edition,
for which I enclose $1.00.

Name
Street Address .........cccc0,riuiren,

Town and State,....,

AMATEUR

RADIO CALL BOOK

LN T AT TETETETTTIN

Mr. Filbert Tunes [n
(Continued from page 2099)

AT T

top of his bald head turned crimson.
was so angry he could not speak.

“Sir,” continued the stranger, taking
advantage of Mr. Filbert's inability to
speak, “have you a radio in your home?
No? Tam sorry. My name is Enderbury
Clootz. I am a radio fan. I am never
ten feet from my radio outfit. It is in my
valise here at this moment. When, after
the steamer [Isabelle had gone on the
80, as bald as a billiard ball that has had
the mange. You are absolutely, com-
pletely, disgracefully bald!”
rocks, I found myself on the lonely isle
of Tulula, my right hand clasped the bag
containing my radio outfit. My wife was
drowned in that wreck, sir, but I let her
go; my three children were drowned,
but I let them go; my money was lost,
sir, but I let it go; I clung to my radio
outfit and saved it. Why?

“Because, sir,” continued the stranger,
“since my earliest days I have never gone
to bed without hearing one of the well
known Uncle Brittle-bat Bedtime Tales.
My mother read them to me when I was
a child; when radio came to be, I listened
to them as they came through the air.
Unless I hear my evening’s Uncle Brittle-
bat Bedtime Tale I cannot sleep. Insom-
nia attacks me; I lie and groan; my
health fails; death approaches. For that
reason, sir, my radio outfit is a necessity
to me; without my regular Uncle Brittle-
bat Bedtime Tale, I must perish.”

Mr. Filbert made a gurgling sound and
turned a.dull purple. Perhaps maroon is
nearer the color; I am not a color expert.

“No man,” said the stranger severely,
“can be happy and contented and highly
successful unless he has hair!”

“I don’t want——"" Mr. Filbert gurgled,
but the stranger did not heed him.

“Why,” asked the stranger, “are women
happier than men? Why are women
more religious than men? Why are
women quicker to receive the uplifting
impulses from the Beyond? Why are
women more often in tune with the Infinite?
The answer is—hair! They have more
hair! Why are hairy headed men happier
than bald men? Because they can tune
in with the Infinite! Pardon me a mo-
ment.”

The stranger took a large blue hand-
kerchief from his pocket and wiped his
eyes.

“Excuse me for weeping,” he said in a
voice of emotion. “When I recall those
first moments after I was cast ashore on
the coral reef of Tulula Island I always
weep. Why? Because, sir, I wept then.
And why did I weep? 1 wept becaiise,
when I examined my radio outfit, I dis-
covered, sir, that my antenna wires had
been lost in the cruel sea. Yes, my dear
friend; although I had my radio receiving
outfit unharmed, I had lost my antenna
wires. I had not two feet of copper wire
with me. Imagine, my dear sir, the hor-
ror of my position; I was cast away on
that coral reef, and I had no wire. Never
again could I tune in and receive from
WPJX those sweet and soothing Uncle
Brittle-bat Bedtime Tales. For me that
meant death by slow torture. Never
again could I sleep. Night after night
T must lie awake until I withered away
or went mad from sleeplessness.

“Where I lay on the coral reef the
waves dashed salt spray over me without
pause. The reef was like a coral ring;
mside of it was the narrow, circular
lagoon; in the center of the lagoon was
®the tiny island of Tulula, a low hill en-

He
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USE ACH
SHARP TUNER DIALS

Your Choice of

Rough tuning with dial or one thousandth of an
inch in either direction with the Sharp Tuner

Knob. Both controlled by center Knob ST.

Eliminates a vernier condenser. Locks instru-
ment automatically. Dial grounded, reducing body
capacity.

Guarantee

If purchased direct and you find the ACH Dial
does not warrant your own personal award of
merit, return it and we will refund your money,
what better guarantee can we give.

Regular fitting 5/16” hole, 1/4” and 3/16”.
Bushings, Sc. each extra. 10c. for all.

Price of ACH 3" Dial Complete......... $2.50

With ACH Condenser ................. 4.00

ACH Condenser without Dial .......... 2.50

Free Plan with mail orders on request.

A. C. HAYDEN
RADIO & RESEARCH CO.

BROCKTON, MASS,, U.S. A,
Mail Orders sent prepaid in U. S. A,

Panel Service

We offer to the amateur and dealer
Real Panel Service. Our panels
are cut to your order. Onl}: genuine
Bakelite or Formica used.

14" per square inch (12

%II € €« 5 1“2%
%Il ‘s s ‘s ‘03

We also carry a full line of radio
essentials. Dealers will find it profit-
able to have our latest price list and
discount sheet.

PITTSBURGH RADIO AND
APPLIANCE CO., INC.

“Pittsburgh’s Radio Shop"
DESK A

112 Diamond St., Pittsburgh, Pa.

“Use Copper”

In Bulletin No. 32, the U. S, Bureau
of Standards says: For all wiringe—
antennae, grounds, etc.—use Copper.

COPPER {o° BRASS

RESEARCH ASSOCIATION
1 Broadwey #» New Yorh

Variable Grid Leaks .
Tubular Grid Leaks (afl resistance)
Tubular Grid Leaks mounting 5
Single V. T. Sockets Type S-10 ...
Triple V, T. Sockets Type S-4 .. .
Bakelite WD-11 Sockefs . o S s

.50 eazh

RADIO SERVICE & MFG. CO.
(Estabtished 1918)
Factory~-Lynbrook, L. 1.

We carry a Complete Line of Radio Apparatus
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When the Chemist Harnessed the Thunder-bolt!
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AN and beast react with electric
speed to a warning of danger,
if the alarm is immediate and

personal. Self-preservation is the first
law of Nature. Yet subtle perils far
more disastrous than any we expect to
meet lurk in the shadow of our fan-
cied security. They are the dreaded
ogres of Famine and Disease.

A few years ago the world faced a
1amine more terrible than any in his-
tory. Nitrates, the most essential ma-
terials for enriching the soil, were be-
ing rapidly exhausted, and universal

starvation seemed inevitable. Everyone
knows that plants must feed, and if the grouna
is not replenished with the chemicals they have
consumed, vegetation will eventually die out.
Nature’'s way of making up the deficit is too
slow for our concentratcd population, and
farmers have resorted to artificial fertilizers
for ages. Europeans, alwoys more receptive to
the teachings of Chemistry than we, raise
more than twice as much grain per acre as
Americans, owing to their greater use of fer-
tilizing chemicals.

The principal substance used for this
purpose is sodium nitrate, better known as
Chile saltpetre, because of the large deposits
of it in that country. Miilions of tons of this
precious chemical were being mined annually,
for vast quantities are consumed in making
explosives and in other industries, besides that
required for agriculture. Chile kept getting
richer, but her nitrate beds got continually
poorer until their inevitable exhaustion became
a grisly prospect. And there was no other
source of supply!

It was here that electro-chemists
stepped in and devised & way of making nitrates
from the air! They stole a trick from Nature,
using an artificial bolt of lightning, the electric
are, to change the nitrogen and oxygen into
nitric acid. This is indeed what happens dur-
ing a thunder-storm, though to a very slight
extent. Other methods followed, and thanks to
Chemistry the air-made nitrates can now be
sold for less than the saltpetre of Chile. Better
still, the supply is unlimited.

Today we are confronted with sim-
ilar crises. There are impending shortages of
other important raw materials. Yet so great is
the general confidence in chemistry to solve

T T o

You Can Learn Chemistry at Home
Dr.T.0’ConorSloane Will Teach You

Dr. Sloane, Educational Director of the Chemical Institute of New York, is one of this
country’s foremost authorities on chemistry. He was formerly Treasurer of the American
Chemical Society and is a practical chemist with many well-known achievements to his credit.
Not only has Dr. Sloane taught chemistry for vears, but he was for a long while engaged in
commercial chemistry work.

The Chemical Institute of New York was originally founded to fil! a long-felt need in the
Educational field. Thousands of young men and young women, realizing the wonderful oppor- |
tunities for the chemist produced by the recent war and the assumption by the United States of |
world leadership, were keenly anxious to enter this promising field. Many of these Prospective
students, however, were unable to give up their regular occupations to devote the necessary time
to their training. Correspondence study at home was the only solution.

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home
study course written by Dr. Sloane himself is thorough, logical and remarkably fascinating. It is
illustrated by so many experiments that are performed right from the start that anyone, no mat-
ter how little education he may have, can thoroughly understand every lesson. Dr. Sloane teaches
you in your own home with the same individual and painstaking care with which he has already
taught thousands in the class room.

The Personal Help of Dr. Sloane

) papers, pointing out
give you any individual help
inestimable value to you jp

Dr. Sloane will personally examine and correct all of vour examination
your mistakes and correcting them for you. He will, in addition,
you might need in your studies. This personal training will be of
your future career.

Easy Monthly
Payments

You can pay in small monthly amounts as
you go along. The price of our course is very
reasonable, and includes everything. There are
no texthooks to buy extra, and the chemicals
and apparatus used for experiments are sup-
plied to the student without additional charge.
Our plan places an education in chemistry )3
within the reach of everyone.

Experimental Equip-#
ment

Given to Every Student With-
out Additional Charge

‘We prepay even the shipping charges on
the outfit. It comprises 42 pieces of appa-
ratus and 17 chemicals and reagents. The
fitted, heavy wooden case serve= not only as
a carrying case, but also as a laboratory
accessory for performing experiments.

CHEMICAL INSTITUTE OF NEW YORK, Inc.
Home Extension Division 6,

such problems, little anxiety is felt. A wealth
of opportunity awaits the chemist of the pres-
ent, particularly in the fascinating field of
Electro-chemistry. In many industries there are
hundreds of chemists employed by a single
company. Thousands of concerns have chem-
ists supervising the quality of their output and
of the materials they buy. In countless capaci=
ties a knowledge of Chemistry is essential.

Special 30-Day Offer

For a short period we are making a special
offer that will be worth your while to take
advantage of. ‘Write for our free book, using
the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait
until tomorrow. Send the coupon now while
you think of it, and let us tell you our story.

Chemical Institute of New York, Inc.

Home Extension Division 6

66-R-West Broadway, New York City

Please send me at once without any obliga-
tion on my part, your free Book “Opportuni-
I ties for Chemists,”” and full particulars about
the Experimental Equipment furnished 1o
every student. Also please tell me about vour
plan of payment and your spccial 30 day offer.

|
| 66-R-West Broadway, N. V. City.
I

I
|
| NAME. ...,

f ApDRESS. ...

“ererMeeevsveseaaB st e e

I CITY tttiiiinesrennensesassararsonnacsensnos

' STATE. . esseee0s0s00000000000000000scsssans

' R.N., 6-23 .

|-
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Multiply your ideas
of Fibre Service
by three

E have such confidence in Vul-Cot

Fibre that we guarantee it to be free
from impurities. We know that Vul-Cot
Fibre is good tibre. From the selection of
the rag stock to the completion of the fin-
ished tubes and sheets we have had its pro-
duction under our own supervision.

You can drill Vul-Cot

on the same machines and with the same
drills as are used for metal. The drill cuts
clean. Even in drilling holes close together
you will find that the thin dividing wall is
ahmost as solid and firm as steel.

You can stamp Vul-Cot

Nearly everything that can be stamped out
of metal can be stamped out of Vul-Cot.
Here again the same machines that were
used for metal will serve.

You can thread Vul-Cot

as easily as wood or meital—making it the
ideal material for threading the various
kinds of connections where high-grade in-
sulating material is required.

You can turn Vul-Cot

much more easily than steel and with far
better results than wood. Vul-Cot can be
turned with an accuracy as fine as 5/1000
of an inch.

Three huge factories manufacture Vul-Cot
Fibre and Vul-Cot Fibre parts—with three
times ordinary facilities for speedy pro-
duction and delivery. Let us confer with
you about the use of Vul-Cot Fibre in
your business.

National
Vulcanized Fibre Company
Wilmington, Del.

2 “Chi-Rod’’ Specials

_ 1. Willard miniature, 1%4 volt, threaded
insulation, storage batteries—special for

D. 11 tubes
Willard Charged ........... $7.50
Willard Dry . ............... 6.50

2, Willard miniature, 8 volt, threaded in-
sulation, storage batteries—special for pure
C. for C. W. Transmitters. Brand new,
regular threaded rubher Willards! Dry
until ready to charge. Better than a gener
ator because no filter is necessary. Cheaper.

In lots of 40 (320 volts),
CACHI §y mare /v mre wk w5 - $4.00

(Better price on larger quantity)
Specify dry or charged when ordering.

Chicago Radio Apparatus Co.

407 S. Dearborn St. Chicago

tirely covered with palm trees. With
weary limbs I crept a few feet farther
from the edge of the sea and sat on the
sand. Here the salt spray was less annoy-
ing; it was like warm water sprayed on
me with an atomizer, but 1 had only a
moment to realize this when I saw a hun-
dred canoes approaching me trom the
palm-covered island. Savages! Perhaps
cannibals! | resigned myself to probable
torture and death, but as the savages
landed on the reef they ran to me with
eager shouts. They hailed me with joy.
The fat chief kissed me on both cheeks
and cried questioningly, in the native
tongue. ‘Hoopi laba dikum beejack?’
which, trauslated, meauns, ‘Boss, our radio
set won’t work, can you hx it?

“Sir,” continued the stranger, smiling
now that hie saw Mr. Filbert was calmer,
“those poor savages had but one means
of keeping in touch with the outer world.
Only once in ten years did a vessel touch
their shores. On radio they were de-
pendent for all that makes life worth liv-
ing—for weather reports, baseball scores,
jazz tunes, lectures on ‘What Will Be
Worn This Summer,” stock quotations
and Uncle Brittle-bat’s Bedtime Tales.
And their receiving set was out of order!
When I whispered that I could indeed
repair their set they danced for joy. They
lifted me on their shoulders, crying ‘Kalo
riff ik ka nine!” which, translated, means
‘Hot dog! Their joy was wonderful to
see, but my exhaustion was so great that
1 fainted.

“Sir,” continued the stranger, “they laid
me in a canoe and took me to the chief’s
house, which stands on the level top of
the hill in the middle of the island. A day
and a night I was unconscious, but when
I opened my eyes the sight that met them
was the strangest ever seen by mortal
man. From the spot where I lay I could
cee the entire circular coral reef that sur-
rounded the little isle of Tulula. But this
was not what amazed me, sir. Nol

“Sir,” continued the stranger, “seated
on the sand of the coral reef, hand
clasped in hand so that they made a com-
plete circle close to the edge of the sea,
were the women of the tribe. There they
sat, where the salt spray wet their hair,
and I saw that from this circle other
women, seated in anchored canoes.
formed a hand-in-hand chain across the
lagoon, while others sat on the island
beach, on the soft soil of the palm-shaded
isle, and, indeed, at my very feet. It was,
sir, a hand-clasped chain of women that
encircled the reef and reached into the
very house of the chief. Two thousand
women, perhaps, sir! But that was not
what amazed me most.

“Sir,” continued the stranger, “far more
amazing was the fact that each of the
women sat in a porcelain wash basin!
For insulation, sir. And, sir, still more
amazing was the fact that the hair of each
woman was done in two braids, and the
end of the left-hand braid of each woman
tied to the end of the right-hand braid of
the next. Those women, sir, were being
used as an antenna made of human hair!”

“My goodness!” Mr. Filbert gasped.
“You don’t mean to tell me!”

“T do tell you!” said the stranger. “And
what is more, sir, each woman who was
not sitting in the salt spray of the reef
had a female slave at her side who
sprayed her hair with salt water from a
perfume atomizer. Dry hair, sir, is one
of the best insulators. In order to make
the hair conductive it was necessary 1o
wet it, and the moistener had to be saline
or salty, for a solution of salt is a very
good conductor. Sir, those intelligent
savages, having no copper wire, Were
using the hair of the heads of their
women as an antennal” )

“Doesn’t that beat all!” exclaimed Mr.
Filbert with awe.
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AnAmazing Offer!

2200 Ohm Double Headsets

<SSy

gy,
S,

Special Price
on GUARANTEED
Radio
Headsets
in Lots
of 3 or More

$ 480 FOR ONE wiy pAY MORE?

= %12 for 3

Form a club of 3 or more and save money
on extra high grade headsets for vour
Radio. Let ’emn all “listen in”"!

Equal to Any $15 Set

By ordering at once, you can have the
extra headsets you need at less than one-
third the price of other headsets of equal
quality. Then you can share the pleasure
of your Radio with others and get more
enjoyment from it yourself.

Satisfaction Guaranteed

The EDSON is light In weight, has tungsten steel mag-
nets, hard ruhber eaps and other desirable features. It
reproduces all sound waves perfeetly. Fully guaranteod.

SEND NO MONEY'!

Simply send your name and address
and pay P'ostman when he delivers
the sets you order.

EDSON RADIO SALES CO.
Dept. 12, Elmwood, Providence, R. 1.

It’s the contact
that counts

The dual-wipe contact stribs of
the Nu-ald De Luse socket avoid
the troubtes experienced with the
socket of conventional design.
Bercause of thorough cure and
tilgh dielectric properties this
socket keeps plate to grid losses
at a miniwiem (of particular im-
nortatice 1n Flewelling Cireuit or
in Radio Frequency).

Price 75¢

The Na-ald Special Socket No.
499 is u sturdy little socket for
the G. E. No. 199 dry-cell tube.
It has sbeeinl slot construetion,
and is noulded of genuine Bake-
lite. The heat from soldering
connections will not affect these
sockets.

Price 75¢

After May 20, 50c

Booklet with wiring design
and Instructions for Hazel-
tine’s Neutrodyne circuit,
together with other selected
circuits, packed with each
Na-ald product or sent in ex-
change for cover taken from
any Na-ald carton.

Alden Manufacturing Co.
Foruerly Alden-Napler Ca.
Dept. k 52 Willow Street
Springfield, Mass.

NA-ALD
De Luxe No. 400

Radio Products

e

OLD MONEY WANTED
$2 to $500 EACH paid for hundreds of old or odd
coins. Keep ALL old money, it may be VERY
VALUABLE. Send 10 cents for New 1llI's COIN
VALUE BOORK, size 4x6. Get Posted. We pay Cash.
CLARKE COIN CO., Ave. 79, Lv Roy, New Yord

large Spring selling catalogue
of coins for salé, free. Cata-

logue quoting prices paid for
coins, 10c.
William Hesslein, 1n1C Tremont St., Boston, Mass.
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This Certi

fic
to the Best Radio Positions
Get It - You Can Earn Big Money With It .

No previous experience in electricity or Radio is necessary.
In a few short months, you can easily win this certificate and
qualify for one of the splendid, big money positions in Radio.

Radio
Operator

Edwin L. Powell is an Expert Radio Aid at
the Washington Navy Yard and earns Big
Money. Ieo Goldblatt is earning a Big Salary
and all expenses paid as a
radio operator. James I, Nich-
olls is earning $150 a month
and all expenses as a radio in-
structor at Walter Reed Gov-
ernment Hospital. Harry
Ruck has made big money
manufacturing radio sets.
Hundreds of other men are
occupying equally attractive
positions after winning our
Certified Radio-trician certifi-
cate.

Read in the panel of the
fine salaries paid in all the
wonderful radio positions for
which you can qualify once you have this
certificate,

recognized, counting for 5 to 10 peints on all
government license examinations,
Instruments Loaned to Students

An extraordinary feature of this
course is the use of four patented
instruments, owned exclusively by
us, which give practical training in
radio operation, installation, main-
tenance and repair—all of which you
must have to become an Expert
Radio-trician.

Among these instruments is the
wonderful Natrometer, said by ex-
perts to be the perfect device for
teaching the Radio Code. All of
these instruments are loaned to stu-
dents during the course.

Send For Free Radio Book.

‘Thousands of positions are open to
Certified Radio-tricians. Find out
what your opportunities are in this
fascinating profession. Send for in-
teresting book, “How to Learn
Radio at Home,” which gives complete details on plan
by which the National Radio Institute quickly qualifies
you at home in spare time as a Certified Radio-trician
sent without obligation, Mail the coupon or a postcard
for book NOW,

NATIONAL RADIO INSTITUTE

Dept. 13F
1345 Pennsylvania Ave. N.W.,Washington, D.C.

Pick Qut The Job You Want
And We Will Help You Get It

This 1s a brief list of the positions
in the Radio field today, and the
salaries pald.

Radio Mechanie, $1,500 to $2,000 a year.

Radio Lnspector, $1,800 to $3,000 a year.

Radio Auditor, $1,200 to $1,800 a year.

Radio Salesman, $2,000 to $5,000 a year.

Radio Engineer, $3,500 a year and up,

Radio Executive, up to $10,000 a year,

Radio A1d, $6 to $10 a day.

Radio Draftsman, $7 to $10 a day.

Flrst Class Ship Operator, $105 a month,
all expenses paid.

Commercial Land Station Operator, $150
a month and up.

Droadeasting Station Overator, $125 to
$250 a month.

Easy Now to Become a Certified Radio-trician

No other work in the world today offers such
opportunities, such big money, such rapid
advancement, such a promising future as does
Radio. And the Expert Radio-trician is the
man who is in a position to choose the best of
these opportunities—to jump farthest ahead in
this newest and fastest growing industry.

Become an Expert Radio-trician. You can—
easily and quickly. The National Radio Insti-

NOTE: These opportunities open only to men and
boys eighteen and over. High school boys and others
under eighteen years of age interested in Radio can

i

\ " make big money in spare time after school hours Radi
tute, America’s first and largest Radio SChOO_I' through our special spare time radio course. If you }:n:ineoer
has devised a remarkable method that makes it want information simply sign the coupon and send it

easy for anyone to qualify right at home during to us.

spare time. Prominent radio experts give you
personal advice and instruction through the
mail. They grade your papers, answer your

NATIONAL RADIO INSTITUTE,

questions, and in every possible way help you Send
in your work. And you learn the practical,
wonderful side of radio by actual practice on

nd me your hook,
opportunities in radio,
Certified Radio-trician

16 Certificate.
a position,

patented instruments we send you. The Certi-  Name...... ... . ... .. .
fied Radio--t_rician Certificate awarded you on  Strec ... /[T
the completion of your course is government  City
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Dept. 13-F, 1345 Pennsylvania Ave., Washington, D. ¢
“How to Learn Radio at
and how you will quickly train me in my spare time at home to win a
Also tell me how your Employment Service will help me to

H;::me,” with full particulars about the
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Radio units work best on Bak-
elite-Dilecto (xx grade) panels
and bases. This wonder-

material gives absolute insu-
lation and has tremendous

mechanical strength.

bakelite
~dilecto..

(A Laminated Phenolic Con-
densation Product)
Highest in dielectric
strength. Tough, dur-
able; yet readily ma-
chined. Keeps its shape,
color and glossy finish
always. Resists heat,
water, steam, fumes
and solvents. Used in
the U. S. Navy and Sig-
nal Corps over EIGHT

YEARS! -
Don’t rush ahead with
“just anything” for a
panel. Get real Bake-
lite:Dilecto (xx grade)
and you’ll get best re-
sults.
The Continental Fibre Co.,
Factory: Newark, Delaware,

Dealer Service From:
New York, 233 Broadway
Pittsburgh, 301 Fitth Ave.
Chicago, 332 S. Michigan Ave.
San Francisco, 75 Fremont St.
Seattle, 95 Connecticut St.

I_os Angeles, 411 S. Main 8t.

p

s : = b
Days Free Trial 2=
Seleat ¥ from 44 Styles, colors § ¢
Dottvered 1 Sxes: famous RanEey e, at I
Factory Brices, You can easily Eive #10t0 425, A}

ms my if_desired. Parents
12 deposit. l'a!?c

often advance first ||
an oarn amall payments.
Wheels, lampa, horns, equipment at

PeS baif 1 prices. Send ao Money.
Wrmsro: ou:'“ :;‘nr%:hm pricea and ur;yn.

Mead 7ie Someany i\

AMERICAN TIME CLOCK
REPAIR & SUPPLY CO.
SECOND HAND TIME CLOCKS

Bought, Sold, Repaired and Exchanged
ALL WORK GUARANTEED
We Carry a Full Line of Supplies

489 Broadway, near Grand St., Phone, Canal 7951

“It does. If I had not seen it with my
own eyes I never would have belifved it,”
said the stranger. “But, sir, have you
¢ver paused to think why men and women
have hair? Hair, sir, is the antenna that
is placed upon our heads to receive the
vibrations from the Infinite. From the
Vast Beyond, the Waves of Harmonic
Unily are coming every moment and our
hair receives them. Why are women
more closely in touch with the Great
Harmonic Elséwhere? Because they have
more hair. The waves of Beneficient In-
fluence, arriving from the Big Beyond-
ness, are received by the hair, conducted
by it to the brain cells, transformed there
into Thought, Emotion, Action and Suc-
cess. Thus harmony with the universe is
established. Why was Sampson a suc-
cess?  Hair! Why is Paderewski a suc-
cess?  Hair!  Why were Washington,
Franklit, Buffalo Bill great? Hair! They
were in touch with the Infinite. Why are
nine-tenths of the spirit mediums women?
Hair! 1 see, sir, that you are convinced.
You feel the lack of hair every day. You
feel that something is wrong. You are
casily agitated, easily irritated, easily ag-
gravated. Hair, sir! Lack of hair! A
human being is a living outfit; a human
being without hair is a radio set without
antenna, You, sir, cannot tune in with
the Infinite. You're bald; you're as bald
as an egg.”

“Balder,” said Mr. Filbert with a groan.

“Well, no,” said the stranger, running
his hand over Mr. Filbert’s head. “Not
balder than an egg; just about as bald as
an egg.”

He bent down and picked up his valise
and set it on Mr. Filbert's desk. Ile put
his hand on its catch.

“\When I connected my radio receiving
set with the end of the free braid of the
chief of Tulula’s favorite wife—for she
was thie end of the human hair chain—
and put the ear phones to my ears,” said
the stranger, “I instantly heard New
York, Newark, Los Angeles, Atlanta and
London. Voices and music came with
greater strength and clarity than over
any copper wire antenna. There was no
static. The chief explained this. If any
static noises developed, his chief execu-
tioner immediately sought out the woman
whose hair was responsible and her fu-
neral was the next day.

“For three months,” continued the
truthful stranger, “all went well. Each
night 1 slept like a log, escorted to dream-
less and refreshing sleep by the Uncle
Brittle-bat Bedtime Tales that came so
clearly to my ears. The entire tribe was
happy and contented, dancing the days
and nights away to the jazz that spurted
from the loud-speaker. One and all grew
wiser and nobler as they listened to lec-
(ures on ‘How to Feed the Dicky Birds’
and ‘Should That Bum Tooth Be Filled
or Pulled?” And then, slowly but surely,
our noble feast of radio offerings began
to fail and fizzle. Fainter and fainter
they grew; we could hear nothing but the
highest screams of the soprano soloists
and the drum thuds of the jazz bands.
From Atlanta we got only the ‘ting!
tong!” of the bronze gong, but not the
final ‘tung!” And then the night came
when I heard nothing of an entire Uncle
Brittle-bat Bedtime Tale but ‘And the
Tootsy-Wootsy Hop Toad said to Mr.
Slippery-Wippery Weasle'—and then silence!
Sir, an awful thing had happended! The
ladies of the human antenna chain were
going bald!

“Yes, my dear and esteemed friend, in
a month from that time every woman on
Tulula Island was as bald as you are—
which is the limit. Shortage of animal
fats, lack of exercise, prevalence of dan-
druff, alkali in the air—a dozen things
caused their hair to lose vitality, die at
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Stromberg-Carlson
Radio Head Sets

are wound a layer at a time, with insu-
lation wrapped between each layer.
This is the reason why Stromberg-
Carlson Head Sets stand up under high
plate voltages.

Other features of the Stromberg-Carlson Head
Sets are—
The receivers are balanced as to volume—
'both ears get the message.
The ear caps cover the ears—excluding
outside noises.
The adjustment rod telescopes and there-
tore does not catch the ladies’ hair.

Ask your Dealer

STROMBERG -
CARLSON
TELEPHONE |

MFG. co. |I

Tt

Roches

ter, N. Y. [/
D

-

Convert Your Crystal Set Into
Tube Set at Small Cost

You can now enjoy wider range, greater
volume of sound and purer tone and do
away with feeling around for a sensitive
spot, if you make a Tube Set out of your
Crystal Set by adding the Peanut Tube
W.T. 501 and a few other inexpensive ac-
cessories.  Full directions packed with every
W.T. 501. Not necessary to discard old

apparatus,

Welsh

PEANUT |

Detector Tube |
W.T. 501 |

Can he used on three
dry cells or one regu
lar 6-V., “A” battery
Consumes less than
half as much current
as ordinary tubes, con
sequently does not use
up batteries as fast.
Nickel-plated sock-
et, moulded hase,
double-spring con-
tacts, 40c extra.
Adaptor for stand
ard T. Socket,
75¢ extra.

If not at your
dealer’s, send us
his name and ad-
dress with money i
order and we’ll 8
see that you are
supplied. Include
10c extra for
registration.

Radio Research
Guild PY
40 Clinton Street Immediate
N. J. Delivery

Newark,
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HINK of your

Radio receiving set
as a kind of camera
whose “film” is sensi-
tive to sound waves in-
stead of light.

Developing this
“film”into real “sound
pictures” is the whole
art of Radio usefulness
and enjoyment.

For this, no appara-
tus has ever been
evolved which gives
results equal to those
produced by Magna-
vox Equipment.

R2 Magnavox Radio
(With 18-inch horn)

This instrument is in-
tended for those who wish
the utmost in amplifying
power; for clubs, hotels,
dance halls, large audi-
ences, etc. It requires only
.6 of an ampere for the
field. Price $60.00

R3 Magnavox Radio

(With 14-inch horn)
As illustrated

The ideal instrument
for use in homes, offices,
amateur stations, etc. Same
in principle and construc-
tion as Type R2.

Price $35.00

Model C Magnavox
Power Amplifier

As illustrated
For use with the Mag-
navox Radio and insures
getting the largest possible
power input.
AC-2-C, 2-stage, $55.00
AC-3.C, 3-stage, $75.00

Magnavox Reproducers
and Power Amplifiers can
be used with any receiving
set of good quality. With-
out Magnavox, no receiv-
ing set is complete.

revolutionized Radio”

The Magnavox Reproducer and
the Magnavox Power Amplifier
: I HE efﬁc1ency of Magnavox Radio apparatus
is best realized by comparison with other in-
struments constructed on less modern scientific
principles.

Magnavox products can be had of good dealers
everywhere. Send for copy of wunusual booklet.

The Magnavox Co., Oakland, California
New York: 370 Seventh Avenue

AGNAVOX

Radio
Jhe Reproducer Sirpreme
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Gould

Radio ‘“‘B’’ Battery

The compact Gould Radis
‘B’ Battery, (patent ap-
plied for) is designed te
prevent grounds between
cells, thus doing away
with noise in headset. 34
volts in_varlable 32-volt
steps. Non-slopping hard
rubber ease. Will not de-
tract from the appearance
of the finest set. $8.50
f. o. b, factory.

Essential for Clear Reception

Noiseless operation is the goal of every radio
enthusiast. Much of the noise attributed to
static is actually developed in the “B” batter-
jes. Especially is this true after the batteries
have been in use for a period of time. The
reason is due to the internal construction of
the dry battery and other types of storage bat-
teries not properly designed to prevent exter-
nal grounds between cells.

Freedom from noise of the Gould “B” battery
is due to its internal construction and the ex-
Yernal design of the case which makes ground-
ing between cells practically impossible. (Pat-
ent applied for). By the use of the Gould “B”
battery not only is noise eliminated, but its
constant non-fluctuating voltage throughout
the greater part of its discharge results in
elearer reception and increased range. Cost-
ing but a few cents for recharging, the Gould
Radio “B” battery is more economical and
will give most satisfactory results.

On sale by Radio Dealers and ower
3000 Gowuld Service Statioms.

GouLb StoraGe Bartery Co.

30 East 42nd St. New York
Plant: Depew, N. Y.

Gould

Radio ‘“A’’ Battery

Gould Radie “A”
Batteries are used by
the various Badio
Branches of the Ui, S.
Government. Built for
continuous servies.
Made In sizes from 60
AH. to_ 180 .H.
$18.00 to $33.00, f.0.b.
factory.

Equipment
Cord Tip Jack

This R.T.S. Cord Tip Jack leads the
way in quality, service and price. Con-
structed of spring phosbhor bronze,
highly nickeled. Wiping spring con-
tact insures clean. positive contact at
all times. \Where others sell fromn $1.00
to $2.50, this R.T.S. Cord Tip, Jack
Retails &t ............... pre paid 50¢
Jobbers and Dealers: Send today for
new wholesale catalog with scale of
prices and dlscounts to the trade.

RADIO TESTING STATION
Dept. R-6, 25 Sturgis St. Binghamton, New York

8 IM)GNEY1 SAVINGS FOR YoU
e g e Bl aloc $0.00,
2 du‘-:.‘ﬂo..AH nes quaran

the roots and fall out by handsfull. At
the end of the month, one and all were
as bald as you are. And that, sir, if I
may say so, is hideously bald. No offense
meant.”

“It's true,” Mr. Filbert groaned miser-
ably. “I am indeed hideously bald.”

“The chief,” said the stranger, opening
his valise, “wished to have the entire fe-
male population of the island executed.
He wished to do away with those worth-
less ladies who were as bald as door
knobs. But what happened?”

“What did happen?” asked Mr. Filbert
eagerly.

“When the chief came to me, weeping
like a little child, and said life had lost all
joy and that he guessed he would jump
into the deeper and wetter part of the
ocean and end it all,” said the truthful
stranger. ‘I spoke to him as man to
man, just as I am speaking to you, sir. I
said, ‘Chief, don’t do it! Don’t give up in
this weak and unworthy manner. Be
brave. Have hope. You have lost your
hair-antenna, but why? What causes
baldness? Baldness is a disease of the
hair and scalp. And what should be done
with a disease? Cure it! Chief,’ T said,
‘on this islarnd you have some of Nature’s
wonderful plants. You have here the
hango-pango plant, the dingo-bingo berry,
the umpy-gumpy root, and the klaggo-
paggo bark. By combining these with
salt water—of which you have an ocean-
ful at your feet P

Here the truthful strauger took from
his valise a large square bottle which he
set on Mr. Filbert’s desk.

“*By combining these marvelous roots
and herbs, chief’ I said,” the truthful
stranger continued, “‘under a process
known only by me, there can be produced
an infallible hair restorer that will cure
dandruff, give life to dry and wiry hair,
prevent falling hair, restore the color,
double the conductivity of this human
antenna and grow hair on the baldest
head, or your moncy refunded. Simply
apply the lotion to the head with the
palm of the hand, rubbing briskly two or
three times each day, price five dollars a
hottle, six bhottles for twenty-five dollars,
six bottles being enough to grow hair on
the baldest head, remove dandruff, give
the hair a rich and glossy appearance and
cause no harm to the tenderest skin.””

“I’ve tried so many ? Mr. Filbert
hegan.

“When T said this to the chief,” the
truthful stranger said, paying no heed to
Mr. Filbert, “he instantly sent his men to
gather the needed roots and herbs. In
three hours the heads of all the ladies had
been anointed with Perkins’ Infallible
Hair Restorer. In three days each and
every head showed a thick fuzz. In one
month—one month, sir!l—from the first
application, T was hearing Uncle Brittle-
bat’s Bed Time Tales better and clearer
than ever before, and the hair of the
human antenna ladies was so much longer
and thicker than ever before that three
hundred and sixty-two were excused from
antenna duty.

“And now, sir,” said the truthful
stranger, “I ask you as a simple business
proposition whether you can afford to be
a human radio without antenna? Can
you afford, as a business man, to remain
in a condition that prevents you from
receiving the Sweet Messages of Har-
monic Strength? Can you afford to re-
main out of touch with the Infinite? I
ask you, will you tune in?”

Mr. Filbert looked the stranger firmly
in the eye. .

“You mean, don’t you,” he asked,
““Will you cough up?”

“Five dollars a bottle, six bottles for
twenty-five dollars,” said thc stranger.
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KlCO Radio Storage ‘‘B’’ Batteries
for EFFICIENT Receiving
THINK over the following FACTS before
buying again.

1. KICO B’ batteries allow single cell variations by

means of switches on mounted panels. (The first in the
market with this feature.)

2. Alkaline type.

3. One charge lasts from three to six months in the
detector plate circuit.

4. Rechargeable from your 110-volt A. C. line in cone
nection with the rectifier supplied.

5. Neat, eficient and compact.
6. Unlimited life.
7. Your money back if unsatisfied within a 90-day trial.

16 cell 22 volt $6.50 ...
24 cell 32 volt 8.00 $12.00
36 cell 48 volt 10.00 14.00
50 cell 68 volt 12.00 17.00
78 cell 100 volt 16.00 21.00
108 cell 145 volt 21.00 26.00

Literature gladly furnished
KIMLEY ELECTRIC CO.

1355 Fillmore Ave. Buffalo, N. Y.

PRICES SLASHED!

BUY HERE FOR MUCH LESS
ANl Merchandise Soid on a “Money Back” Basis

FONES
$6.00 Manhattan 2000 Ohm Fones.......... $ 3.95
12.00 Nathaniel Baldwin Type C Double... 8.35
6.00 Nathaniel Baldwin Type C Single.... 3.95
9.00 Trimm 3000 Ohm Fonmes ............. 5.95
TUBES

U.V. 200 List $5.00 .........coiviinnnnnnnn 3.85
U.V. 201 List $6.50 ........... 5.45
U\ PAN)LY oo oons0an00000000000 5.85
Improved Detector Tuhes ......... 2.45

Mercury 1% Volt—guaranteed be
00 cecacacaoavanacacaoos 5.85

MISCELLANEOUS
$45.00 Magnavox Loud Speaker Type R3 26.95
25.00 Atlas Loud Speaker ........ 19.95
.50 Dials 2 and 3 inch .... .23
1.10 Dayton Rheostats ......... .79
7.50 Moutded Dayton Variocoupiers 4.95
7.25 Moulded Dayton Variometers ....... 4.75
1.00 Erla Sockets ................. .. .49
1.00 Dayton Dials ...........c000enn, ot 45
Switch Levers 50c Value (adjustable Radius) .25
Mounted Hot Spot Crystals 35¢ Value .20

$2.00 Grewol Enclosed Crystal Detecto oo o
$25.00 6 Volt 100 Ampere hour batteries... 13.95
A Two Year Guarantee With Every Battery Sold.
“1f 1t’s In Radio We Have It.”
WE GUARANTEE ALL MERCHANDISE
PURCHASED FROM US.
Mail Orders Receive Prompt Attention.
Buy Here For Much Less.

Federal Sales Co., Masonic Temple, Chicago, 1Ii.

THE NEW R T-8

Radio Frequency Transformers are spe-
cially designed by the Radio Service
LABORATORIES for maximum efficiency
when used with any low current consump-
tion tubes on the market.

For Audio Frequency,
the new RT-A2 will give
you 100% Tone Quality
and High Amplification
without distortion. For
best results on both_tone
and distance, use Radio
Frequency RT-8 (for all
stages) in the black case,
retatl price $6.00, and
Audio Frequency RT-A2
in brown case, retail price
A $6.50. For sale at all re-
liable electrical or Radio Stores. If your
dealer cannot supply you, order direct
Order by type number, accept no substitute,
and remember that all Radio Service Labo-
ratories’ Transformers are individually triple
tested and unconditionally guaranteed.

Send ten cents for booklet on Radio Fre-
quency with schematic diagrams—a most val-
uable and helpful publication for the radio
amateur and expert.

RASLA SALES CORPORATION
Wholesale Distributors
Dept. A, 10 E. 43rd St., New York City

—
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BATTERIES

Uniform current

cuts out the noise

‘:‘VERY radio amateur knows how disastrous
A_v battery noises are to clear receiving. You
can avoid this annoying interference by getting the
battery that insures a steady flow of filament cur-
rent. That battery is the Exide Radio Battery.

This specially designed radio battery does its
work uncomplainingly, and never requires much
attention. The rasping, snarling noises often caused
by fluctuating current in ordinary batteries do not
exist in the Exide Battery. It delivers uniform
filament current for every type of vacuum tube.
You can count on the Exide for dependable, long-
lasting service.

Exide Batteries are used in a majority of the
government and commercial wireless stations and
in every industry where a battery’s response to the
call of duty must not fail.

Any dealer in radio equipment will sell you an
Exide Radio Battery, or you can get one at the
nearest Exide Service Station.

THE ELECTRIC STORAGE BATTERY CO.
Philadelphia, Pa.

Service Stations Everywhere
Branches in Seventeen Cities

www americanradiohistorv com
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Irremovable Knobs

ITH “Read ’em” Binding Posts you

know exactly what you are doing in
making a hook-up. Abbreviations of the
different mames are engraved on the face
of each post. Knobs are irremovahle.
Anyone can “read ‘em.” One always
knows which post is which.

“Read 'em” Binding Posts are popular all
over the world. You can buy them any-
where. Price 15c.

Other Marshall-Gerken products
S12 Bakelite Socket ..................
CDS Bakellte Dial ............0c000n
RI0 Bakellte Rheostat 3 olns ...
Tt91 Dakelite Rhenstat 16 ohms
1192 Bakellte, 300 ohms .............
9-B Double Binding Iosts

If your dealer cannot supply you, write us direet.
Please address Departiment A.

Dealers—Write for Proposition.

THE MARSHALL - GERKEN CO.

Manufacturers

Toledo

~_ STATIC

and Inter-

ference
is Reduced to
a Minimum

Better
Reception
with the
NASSAU

[00P JUNER

TRADE MARK

Pat, Pending
Price $35.00

Jobbers and Dealers
Write for
Proposition

Eliminates Aerial and Ground.
The Secret is in the Patented Winding
1500 MILES ON LOUD SPEAKER

With 2 stages radio and
2 stages audio frequency amplification.
Write for Circular “R”
Manufactured by

NASSAU RADIO CO., Inc.

60 Court St., Brooklyn, N. Y.

“Look here!” said Mr. Filbert, putting
his hand in his pocket. “You are a liar,
and a big lar, and I'll bet fifty dollars you
never saw that island, and that there
never were any women with radio hair,
but I've tried everv other thing on the
market and I might as well tryv six bottles
of this. Is it any good? Honestly, now,
is it?”

The stranger put five more bottles on
Mr. Filbert’s desk, and folded the five-
dollar bills and put them in his pocket.

“Well, I'll tell you, friend,” he said, as
he picked up his valise. “If it ain’t it
ought to be—it costs enough. And I'li
guarantee it'll do you as much good as
the other dope you’ve used.”

“But did anybody ever use human hair
as an antenna?” insisted Mr. Filbert.

“That’s what I'd like to know,” said
the stranger as he ducked down the stairs.

e I g

A Modern Liner Radio
Outfit

E (Continued from page 2076)

...... i m I W

st

L

other type, and besides, are far more efficient.
The C\W. outfit is rated as 5 kilowatts and
radiates about 17 amperes into the antenna.
A motor-generator located in aun adjoining
room supplies the 4,000 volts for the plates
of the four tubes. Two of the bulbs are
emploved as oscillators, while the others
are rectifiers.

For the reason that the big transmitter
was made in France, and is very different
in design from our American sets, its con-
struction will prove interesting. The parts
of the outtit, such as bulbs, transformers,
ctc., are located in an attractive cabinet, hav-
ing a hard rubber panel. On the panel
where such things should always be, are
mounted meters, rheostat knobs, ctc. There
arce also two small “windows” and by glanc-
ing inn these openings, the operator can sec
how bright the bulbs are burning. Just on
top of this cabinet is situated the big oscilla-
tion transformer. By simply turning a
switch, the wave-lengths can be varied. Pro-
visions are made so that transmission can
be carried on anywhere from 2,000 to 2,800
meters. Filament voltage comes from a bank
of storage batteries which may be charged
at will.  With this set, the liner is never out
of touch of land and finds it very easy to
work the big station at Chatham, Mass.
(WCC), even though she be at Bordeaux.
The vessel nearly always works schedules
with WCC on a wave-length of 2,400 meters
and during the course of a voyage, some
2,000 messages are passed between these two
stations.

The spark transmitter aboard the FGG
1s of ¥5-k.w. power and is of the quench
gap type. Since the spark transmitter is
known to cause considerable interference,
the operators refrain from using it as much
as possible. It is only put into use when
entering or leaving port or when talking
with nearby ships. The little set is highly
efficient and has a daylight range of more
than 400 miles. Since the regular ship’s
anteuna is too long to insure efficiency with
this set, the operators have erected a small
two-wire antenna on the boat deck, about
15’ above the tops of the lifeboats. The
big aerial is a one-wire affair, 325’ long and
nearly 175" above the water’s edge.

The Paris also boasts a 15-kilowatt tele-
vhone transmitter, having a daylight range
of about 400 miles. This set is not used
for the transaction of the ship’s business,
but mainly for carrying on experimentations.
The theory at present is that radiophone
transmitting sets are soon to be found ahoard
all large liners and the experiments are be-
ing carried out for the purpose of ascertain-

(Continued on page 2137)
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Make Your Own Sets With

Killoch Quality Equipment

Wariometer saal Lblwius Add) i caalbeces $2.50
Variocoupler . om. swesessssoggdvyas b 2.50
Socket VAT. we swswsiy -« . aps o giom i pbs .25
Rheostat azmmame s yecs b foian Sl Gt . .25
Paper Condenser ........ .15
Variable Condenser—

23-Plate 1.65

43-Plate 2.00
Acme Transformer ................. 3.75
2000-ohm—

Killoch Phone . .................. 3.50

Baldwin) Phone) sq s = pe st OpEes iu 10.00

Send For This
FREE
Catalogue

BAVIB AMLSCH Commy
STMURRAY STH ¢
LW yomKEITy

DAVID KILLOCH COMPANY

57 Murray Street New York City

= MBS
THE OHIO BATTERY CHARGING MOTOR
GENERATOR
This Set 1s made up of the celebrated Ohto A. C. Motor
and D. C. Generator wound for 6-10 veits. Ohlo Motors
and Generators have ball bearings and are otherwise of
highest grade. They are regularly used on some of our
best domestic and mechanical appliances. The ball beur-
ings eliminate lubrication troubles, The set 13 good for
continuous operation, is practically noiseless and has no
parts which will wear out.or depreciate. It eliminates
the troubles common to all the cheaper charging sets aud
will last a lifetime. It is fully eapable of rapidly eharg
ing any three-cell automobile or Radle “‘A’’ battery. 1t
js furnished complete on a substantial base with am-
meter and field rheostat to adjust the eharging rate from
1-20 amperes,
At the price quoted the motor is for 60 cvele, 110 volt
service and is complete with 10-foot cord and attachment
plug, so, when recelved, tlie set is ready for instant con-
nection to any lamp socket or receptacle and to charge
your battery. Plain instructions are provided so anyone
can operate it and even if you do connect wrong to hat-
tery, it will still charge correctly. Price $38.50 ¥.0.1.
Cleveland, Ohio. Sent hy express €.0.T. Weight 50 Ibs.
TE—1f vour service is other than 60 cvele, 110 voit,
ask for speeial Price.
The Ohio Electric & Controller Co.. Cleveland. Ohio

The How and Why
of Radio Apparatus

[e=—t—]

By H. W. SECOR, E.E.

This newest book on radio mat-
ters fills a distinet gap in wire-
less literature. While the treat-
ment is made as understandable
and as free from mathemutics ag
possible, it at the same time in-
corporates 8 wealth of technique
and instruction for the Radio Ama-
teur—the Radio Operator—the In-
stallation and Designing Expert—
as well ag teachers and students
of the subject in general.

A very broad field has heen cov-
ered by the author, giving a great
amount of information not found
in other text-books. If you are
engaged in any bhranch of the
Radio or allied arts you will surely
need this latest contribution to
radio literature.

This newest of Radio Work has

h\

I m"' 5
3 we
|

==

T

THE, HOW_ANQ ALY, B

160 pages, 8 x 9 inches. Hundreds
of illustrations and tables, Cloth
bound in Vellum de Luxe, stiff covers,
hand-sewed, gold stamped, each...... .
=

The Experimenter Publishing Co.
53 Park Place, New York
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The ““Rico’”” TUNED Melotone Speaker

the American radio public in full confidence

that we have produced the lowest priced

and at the same time the highest class loud
speaker on the market today.
The “RICO” TUNED MELOTONE SPEAKER
is not a makeshift, not a toy, but a high grade
scientific instrument, built in very large quan-
titites in order to give the public the advantage
of our low manufacturing costs.

HIS loud speaker is the outcome of several
thousand experiments, and we present it to

These are the specifications:

Adjustable and tuned “RICO" Loud Talker, fit-
ted in cast metal base, handsomely finished,
with two coats of baked enamel;

Nickel-plated and polished gooseneck ;

Full fibre horn;

Five-foot attachment cord.

THE TUNED FEATURE

Our cross-section diagram shows our new adjust-
able feature, by which it is possible to make this
loud tailker give out almost any sound within rea-
son. The MELOTONE SPEAKER can not pos-
sibly shatter nor rattle under any circumstances.
The new development comprises a specially-
formed, pure Para Rubber Gasket, accurate{y
made, upon which the diaphragm rests. By tighten-
Ing or loosening the shell of the receiver its diaph-
ragm approaches or recedes the desired distance
toward or away from the pole pieces. So remark-
able is this adjustment, and so wonderfully exact
does it work, that any sound volume or quality
can be readily obtained.

For instance, a given adjustment will bring in cer-
tain qualities of sound heretofore unobtainable.
It is in your power to TUNE the MELOTONE
SPEAKER in such a-manner that if you wish,a
moderate amount of sound you can readily obtain
it, or if you wish velume, as, for instance, band
concerts, the adjustment can be made instantan-

INDUSTRIES

131 Duane Street, New York City

Cable Address: Ricotrade, New York.
California. Washington and Oregos Distributers:
Western Agencios, Ime., 711 Missien St., San Franeises, Cal.

By means of this new adjusting feature, the diaph-
ragm can be moved to or from the pole pieces
from .006” to .025”. To make the adjustment,
simply screw the case within the base of the
speaker slightly backward or forward. No screws.
no nuts, no fussing, no damaged diaphragm.

ACOUSTIC FEATURES

After you have listened to all of the expensive loud
talkers, all we request is that you give ours a
trial.  You will find that it compares favorably
with the most expensive loud speakers on the
market. .

The “RICO” MELOTONE SPEAKER gives qual-
ity. and volume, without distortion, due to the
tuned feature.

RUBBER GASKET

On two or three stages of amplification, any good
radio outfit with the ‘“Rico’”” Melotone Speaker will
bring in the sounds loud and clear to fill a large
room or hall. The fibre horn gives the mellow tone
that is sought by every radio enthusiast. There is
a richness of sound that compares most favorably
with the most expensive horns on the market today,

In appearance, the “RICO” MELOTONE LOUD
SPEAKER is a rich-looking and accurately, as
well as scientifically-constructed instrument,
looks rich anywhere, among the best fum_isi\ings.

et the size is not so large that the apparatus will
appear cumbersome. Base is equipped with felt, to
overcome resonance effects and to prevent the
marring of table tops.

wwany americanradiohistorv-com
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No. 250

The dimensions are as follows: Length overall,
14Y; inches; Length of horn, 11% inches; Diam-
eter of bell, 634 inches; Total height of instrument,
9 inches; Diameter of base, 5 13/16 inches; Total
net weight, 3 1bs.

Each MELOTONE SPEAKER is enclosed in a
heavy corrugated box, and we guarantee safe de-
livery to you.

Order from your dealer or direct from us.

SPECIAL OFFER

We are so convinced that you will be enthusiastic
about this loud speaker that we make this unusual
offer:

Try the MELOTONE loud speaker for five days,
and simply consider the money you are sending in
to us a deposit. If. at the end of five days,
you are not convinced that it is the best loud-
talker vou have ever seen or heard, return it to

us and your money will be promptly refunded.
sﬁ nn SEND NO MONEY
USE COUPON BELOW

Note: The “RICO” TUNED MELOTONE Loud-
Speaker No. 250 'Phone must be used in connec-
tion with a 1- or 2.stage amplifier or more.

Send for free illustrated literature of “Rico” Head-
phones; “Rico” Phonodapters; “Rico” tuned loud-
speaker phones; fibre “Ricohorns.”

—————SEND NO MONEY ————

COUPON R.N.-8

Radfo Industries Corporation

131 Duane 8treet, New York

Gentlemen :—Please send me by Parcel Post one
“Rico’”” TUNED Melotone Speaker for which I will pay
the postman the amount of $6.00 plus charges.

If within five days I do not find the instrument all
you clatm for i1, of {f for any reason I am not satisfed,
I may retum same to You in good condition and you
will refund the full purchase Drice.

NAME .

STREET ANDNO. ..............o0. ...
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PLATE CIRCUIT “B” BATTERIES

You can make real savingg
on these batteries. Don't
pay mors. We puarantee
them to equal sny on Uhe
market regardless of price.
Absolutely uniform. Extra
tong life.

CI80 Rignal Corps type.
amall size, 15 eells. 22% volts. Esch....95¢
C184 Varinhle Large Navy size, 6%x4x3 inches
5 taps. giving range from 16% to 22% volts in
1% volt steps. Each......... ciee...$0.80

Cia8 Combination Tapped 45 volts 30 cell,
13x4x3 battery. Tapped to give 45, 221, 21,
i9%. 18 and 16% volts. Handles both de-
tector and smoilfier tubes. Each... §3.55
HOMECHARGER

BATTERY CHARGING RECTIFIER
Charge your battery at home over
night for a few cents. Slmply con-
nect to sny 110 volt 80 cycle lUght
socket, turn on current and rectifier

' Test automatieally. wili

work for years with-
out attention. Bimple
connections. . Gives a
tapering charge
w h | ¢h batteries

should have. You
can make it p&y @
profit charging yout
friends’  suto  bat-
teries. Long 3

If you are not satisfied with your

You can

We'll do the rest.

For the Person Who Makes His Own Set

QOur catalog is interesting and valuable.

radio as a business you will find many interesting things in this catalog and
you will save money buying your supplies from us.

Even if you are not interested in

" BUILD YOUR SET WITH BARAWIK STANDARD

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
FAST SERVICE—TRY US AND BE CONVINCED

THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you.
They must suit you in every respect..
purchase return the goods at once and we will refund the price you paid.

AGENT-DEALERS WANTED

We want Agent-Dealers in every leeality tv Nandie gur line of geods.
Qur Proposition Means Money to You

Qur prices save you money. The quality of our goods insures satisfied cus-
tomers. Qur service will help vou do a large business on a small investment.

SEND FOR OUR CATALOG

We have selected a line of goods—both completed sets and parts to assemble
sets—that will enable you to supply every demand and make money.
make a good income on our proposition with a very small investment.

Our catalog shows the merchandise you should handle, gives much radio in-
formation and will help you establish a successful business. Tell us what you
can and want to do, and how niuch you can invest.

RADIO FI_II_EQUENCY AMPLIFYING

RANSFORMER
€995 Very special ....... $3.95
This transformer will get the

long distance stations loud and
clear. Permits of easy sharp
tuning.  Helpe cut out stasie
and interference. Makes jyour
set sensitive enough to use 1
loop aerial. Enclosed in metal
case affording perfect shleld-
b ing. Rultable for panel or basc
mounting. Because of its ape-
cial design can Le mounted in
T. socket. Works with any style of
Wave ranges 150 to 550 meters.” Wir-

any V.
tuner.
tng diagramz ineluded.

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS
As high as three stages can
be used without howling dus
to prober impedence ratio,
minimum distributed ca-
pacity, low core losses and
proper insulstion. Mount-
ed style has bakelite panel
with binding post cotnec-
tlone. Unmounted hag core
and cofls sssembled with two holes in
for fastening to apparatus.
C234 10 to 1 Mounted. Each ..
€235 10 to 1Unmounted.  Each
€236 3 to 1 Mounted. Each .
€237 3 to 1 Unmounted. Each

ore

ing
of battery clips.
Prises ars Transpertation Paid

20t For § volt battery ... . .
€203 For 12 volt battery

STORAGE “A” BATTERY
very high grade b T

tor radio service. Guar-
anteed for three years.
Properly cared for will
give many® more years
of service for flament
lighting. Made of Lest
new materials. Fuil
capacity, The best bat-
tery buy on the market.
Try one of these bat-
terles on your set for 18
days. If at the end of

that time you are not

tully satisfi with the battery return it and
we will refund the purchase Drice.

Ci94 6 volt, 40 ampere slze. Each.....$10.00.
Ci96 & volt, 80 ampere size. Each..... §2.50

BATTERY CLIPS
CI3 Two for .........28¢
onte’ storage battery
terminsls, lead coated.
Make positive non»t\\rru‘lve contact st ail
times.

WIRE CONNECTING CLIPS

CIS9 Per dozen .......... 30¢
and useful E

Small connecting clips for qulek-

binding

ote. y ul.
adioist should have at least & dozen.

1y fastening leads onto
ts,
Bvery
PORCELAIN BASE SWITCHES
Flne white poreelain
bases. Copper contacts
and blades. Can  be
used &8 antenna
switches.
€385 Bingle
Bingle Throw.
Eagh s .s%smevva . 20¢
C383 Single Pole Double Throw. Each..32¢
C384 Double Pole Double Throw. Each..50¢

FILAMENT CONTROL RHEOSTATS

. Cresley—Wound on  vuicanived

r fiber. Adjustable to any panel.
Complete with knob.

€130 Each . 45¢

Pole

amp.
knob
Cci32

with pointer. T5c
KEsch

POTENTIOMETER
Same style as above rheostat. Gives fine ""B"
battery ndg;:umem. Resistance 200 or 360 chms
Bach ... .. v Sfic

VERNIER RHEOSTAT
Gives excredingly fine eontrol
u* of A" battery current. A ne-
cessity for best recelving results.
C135 Each .. 768¢

QUICK ACTING VERNIER
RHEOSTAT

Gives very fine control of cur-

rent and can be awitched on or

off instantly &t any desired

poin Each ......$801.19

Porcelsin Base

Rheostat for

table mounting.  Resist, 10
ohms.
| €136 Each .............78

MURDOCK LOUD SPEAKER
€616 Each. complete ....... ..... $4.78

This speaker gives exceilent results
and is actually supertor in quality and
volume of tone to many others sellink at
several times the prics. You will be
pleased with 1t One of the hest radio
values ever offered. Black moulded base:
Reproducing unit directly attached to
alvminum sound.chamber. Fibre amplj-
fsing horn. Five foot connecting cord
with plug included.

MAGNAVOX LOUD SPEAKER
C612 Each ....$29.50
}}odel R3 genvine MagnavoX. -

WORKRITE JR. LOUD SPEAKER
CHN4 Eachl tymews . hromilig = b . § - $9.95

VACUUM TUBES f
Standard Brands—Cunaingham Ra-\:

¥

M

dietren, Every one guarantesd
new and perfect. We will shin
brand In stoek untess you apecify
otherwise.
Ct05 Detector, L'V200 C300 Ea.$4.38
Ct12 Amplifier, UV2014 C301A
Each ...... 1
CiI8 5 Wutt Transmitter ....
€107 WDI11 1% v. Fil.
Cifd WDl Socket. Earch
Ci08 WDI11 Adapter.

OB AP e ———— ]

).
[~ SCREW-
DRIVER
(i D P e A XN N 55¢

Especially suitable for radlo work. Will han
dle any size screw used. Smaller drivers
nest inslde terger one snd are held in place
with screw cap. Made of steel, nickel fin-
ished. Every radio bullder can use several
nf these handy toola.

VACUUM TUBE SOCKETS

L Qur Spectal Socket. A won-
derful velue. Moulded entire-
ly of brown bakellte. Kour
binding post connections.
Right angled contact springs.
nr_ C146 Each <.39%

PORCELAIN BASE AND
TUBE

Cl44 Crosle, ‘or elther panel

or table mwounting .36e

High Grade combination type
for panet or table ~wmounting.
Metal tube. Hizh tnsuletion
base. One of the best sockets
made.

Cl46 Kach ........... ..45¢c

TWO_AND THREE GANG SOCKETS
ﬁ These sockets
i ,('-_Fi

make it essy to
b u §) d detector
workmnanlike job.

e n d amplifier
units and make
L a npeat, compact
Perfectly made of high

VARIABLE GRID LEAK
Ponell mark type. Resistance

(A

may he varied exactly as
needed. CI60 Each...... 9
GRID CONDENSER
i C162 Mounting holes  spaced
] oy to fit tugs of above leak. Cap.
| .00025 iy i .
A © C163 Same as 162 but higher
grade. Enclosed in metal
| cage. . ............ 5Lk e 390
PHONE AND GRID CONDENSERS
A compact Style of con-

EOrmeoxm denser that i¢ very satiafac-
tory. Conducting sheets and
dielectric are wound on flber strip with eye-
fets for mounting and connections. Each (2¢
Ci70 Phone Condenser _001 Mfd.

€172 Phone Bridging Condenrer .0005 Mfd.
Ci74 Grid Condenser .00025 Mfd.

Ci76 Grid Condenser

.10025 with penell
mark leak. 2

DENSERS—MOUNTED S
Very convenient. Permits
quick change of lesks or
condensers of rarying ea-

Price, ofeh . ............0e. g s
€830 .060025 Mtd. Corfrect for Myers Tubes.
€832 .0001 Mfd. For specinl cireults.

C834 00025 Mfd. For U.V.201 and Cun. 301
€836 0005 Mfd. For U.V.200 and Cun. 300

MOUNTINGS
Rakelite base. 8pring elip contact.
€248 Binrle mounting.
C842 Double mounting.
C844 Trinle mounting.

INDUCTANCE COILS

Carefully mesde—fine looking
colls. Highast effieiency.
Low distributed capaclty of-
fect, low resistance—high self

RADIO TUBES
Tubes for winding colls. Strong soiid material,
with smooth clean surface.
€950 Diameter 3 _inches, per foot...

€95t Diameter 3% inches, per [oot
€952 Diameter 4 inches. per foot.

{nductance. Very firm im-
5:;:::”mnlerllln. Quickly mounted on panel pregnation.  Range id"m “l’:
C147 Two-gang socket ........ ....81.05 in rosters when rvaried &
€149 Three-gung socket .. ai il on Mounted colls bave
FIXED CONDENSERS AR e o Seta
0. nia. NO. nid
Moulded  cases. nickeled 50 €1 30.38 €320 $0.8%
hinding posts. £ 50 42 Gz e
Ea@) .l osboras 48¢ 720 g.;g .g: ggg ;g:
- 910 - .
CARBON PRESSURE VERNIER 1450 €305 .58 €323 143
RREOSTAT O 8
. 2500 & : $ :
(Al B Tl o o | 250 1300- 33ee G308 78 c3E 139
sure on carbon. This per- | 300 1500- 4500  g£yy4 ‘g7 G330 457
mits of infinltely fine varia- | 4§00 2000- 5000 gypy "y €331 163
tion of current. Very durable. | 200 3800- 6100 g, 27 €z 7R
Rosistance 15 ohms. Capacits | 9500 4000-10000  g£4,3 43 G233 1's3
€431 Bach ....... ... $1.65 1228 sg‘;g:;gggg FUS  H @2 £3 249
1300 _14500-26500 GG 0 gl

COIL MOUNTINGS
€340 Three-coi} mount-
INE i wsgsesMrompn=s @ o1 $3.95

T .95
High grade fine looking
mountings. Polished
bla ek compasition.
Center receptacle sta-
tinnary, two outer ones
Takes eny standard

adjusted by kmobe.
mounted eoll.

COIL PLUGS
Made of moulded bakelite. Fits
any standard plug. Mounts any
standard ~ honeycomb coil
£244 Farh eee....50e S
PANEL MOUNTING COIL PLUGS
Take any standard mounted ¢oils. Made of
moulded bakelite, mounted on brackets.
C345 Stationary.

Eu‘h‘ ot e
ith anti-capacity handie.
iy $1.10

THORDARSON AUDIO FREQUENCY
AMPLIFYING TRANSFORMER

An especlaily high grade

transformer with correct char-

wcteristics for Cunningham,
Radfotron or A. . Tubes.
Wonderful  results  without
distortlon on_one, two or

three steps. Low distributed
capacity. Fully mounted bake-

lite panel.
€232 .3 to 1 Ratjo. Ea. $2.89
€233 6 to } Ratio. Ea. 4.45
RADIO CORPORATION
TRANSFORMERS
Audio Frequency Aumplifylng Transformer
Especially designed for Radlotron tubes. 9 te
1 winding ratio.
€712 Each ....covvcicrimmernnananennis $6.4C

RADIO FREQUENCY AMPLIFYING
TRANSFORMERS

Range 200 to 5000 meters. For long dis-
tance recention.
C714 Esch ...... e T T &5 85

OUR COMPETITOR AUDIO
FREQUENCY AMPLIFYING
TRANSFORMERS
While these are very low
priced transformers. neverthe-
less they will gilve execellent
results. hey are carefully
designed and carefully made.
Quantity production and small
profits make the low price
posstble. They will equal in
Tesults many  transformers
selling at much higher

ices.
?;1;;‘! Unmounted. with wire leads... ... $2.06
€238 Mounted, with binding post con-
nections, completely shielded...$2 _7__5
BARAWIK SPECIAL PANEL
MOUNTING YARIABLE
CONDENSERS

CB12 43 plate .001 Mfd. ..$1.73
€813 21 plate .0005 Mtd. i.43
FAl4 11 plate 00025 Mfd. 1.32
C&15 3 plate Vernfer.... .95
These are edpeclally high grade
condensers  and: we guarantes
them to be mechanically and
electrically perfect. Fine pol-
ished end plates of heavy

bakelite. Shafts % inch dlam-
otar. Sturdy, heavy aluminum alloy plates
perfectly opaced to fnsure smooth, even reli-
able capacity. Our low pricea. save you money.
These condensers are of the very best make
and are not to be compared with many In-
ferior c¢heap condensers offered. We guarantee
them to plense ¥ou or your money back.

COMBINATION VERNIER VARI-
ABLE CONDENSERS

‘0824 23 nlate .0005 Mfd. with
Price....$2.89

disl and knobs.
The latest improvement in con-
densers consists of regular va-
riable condenser controlled by
large knob and dial mounted
with a three plate vernier condenser.

which
is controlled by separate knob mounted above

knob on disl. This arrangement permlts of
very fine tuning. Compac! econvenient meunt-
ing on panel. High grade design and eon-
struction. Finely finished.

ENCLOSED VARIABLE

CONDENSERS
One of the best made con-
dersers.  Rigld.  sccurately

spaced alumirum platea. For-
mica ends. Engraved scale.
Knob and pointer. Clear
transparent case.

Cro6 43 hlate .001 Mtd. $3 95
CBO08 21 plate .0005 Mfd. 3.25

KNOCKED DOWN VARIABLE
CONDENSERS
You ean save money by sssembling your own
condensers, Formigs top and base. o -
plete with all parts not assembled. Go to-
gether easily and perfectly. Psnel moulding

Ly pe.
CE20 41 Plate .001 Mfd we SLAS
ca21 21 Plate .0005 Mfd. . 1.60

THE BARAWIK CO.

CHICAGO, ILL.
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RAlO GOODS---DEPENDABLE QUALITY---LOWEST PRICES |

ARLINGTON RECEIVING TRANS-
FORMER

Wili ture In alt statians up to 3.500 meters.
Very efficient on short waves and for radio-
phene reception. Used with our Detector Two
Step Amplifier It produces ver) excellent re-
sulta. Also doezx good work with erystal de-
tector.  Sllk coverad windings on formica
tubes. Very fine mahogany finish wood work.
BBase size 6x18 inches. Silder controls pri-
mary. 12 point switch on secondary. Cen he
tuned very close. Mruss netal barts Dickel
finish. A wonderful vaiue at our price.

C720 Price

TUNING COIL
Renge up to 950 me-
ters. Waind with bare
copper wlre, machine
spaced. Ends of imna-
hogany finished hard
woxl. Twn easy sliding contacts on polished
brass rods, [our binding posts. Substantial.
sfficient, attractive, Length, 8% in.

PRESERVE THESE PAGES—GRDER FROM THEM AND SAVE MONEY
FAST SERVICE—TRY US AND BE CONVINCED

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
OUR GUARANTEE PROTECTS YOU—We handlg only the best geads, carefuliy tested and
chocked by expert radio englmeers. Yau are assured of getting guaranteed apparatus that will

give superior results.
or surpass the claims we make t
tation for fair dealing is eur mest valued asset.

HOW T0 ORDER—Write ysur Order »

Price of items wanted. Semd Posteffice or Express Monay Ordsc.
t is assured when these @irestions are fellowed.

BARAWIK QUALITY HEADSETS

Thess headsets have proven on rigid tests to be one of the
very best on the,market.
an unusua! volume.
best selected materiais.
finish with polished black ear pleces.
band comfortably and quickly fitted to the head.
These sets were designed to sell for much higher
prices than we ask, and at our price are a wonderfu! bargain.
We guarantee that you will be pleased with them and agree
that they are the best vsiue by far yet offered.
suit you we will ehurfully return your money.

Order. Pn-ul

5-foot cord.

C77¢ 200¢ vhm

1]
C751 > 3 2000 ohm.
€752 Murdock 56, 308 ohm
C764 Frost, 2000 ohm :
€766 Frost, 3006 ohm .......... .. 4
C738 Western Electrie, 2200 ohm ...... 8.50

And while our gosds are hest, our pricss are lowest.
them. We do net attempt te dececive or mislsad.

Our goods equa!l
Our repu-

, ostate Artisle Wumber, Description and
Cortified Check or Baak

The tone quality is excelient with
Skilled workmen make them from only the
The receiver cases are fine pollshed
Fabric covered head
Supplied with

I{ they don’t
........ on amm e 1 wn$3.63

ER STANDARD BCRA‘ND HEADSETS
. 75

Balkiwin Tybe C with universal jack
DIUE" = s amacima wiiaae....812.80
€755 Bnldaln Tnne (. unh .
€756 Red-Head, 3000 ohm

€768 Brandes, 2660 ohm .. ..

G722 (PrIte . oommmssass pemnmmmbe s . 16 3 $2.45
VARIOMETER

= ~. C410—Completely ascem-
bled, price $2.68

design and
construction. Accurate
woi]l  forine of genulne
solid mahogany. Correct
inductive ratios. 8olid
baked windings. Positive
jeontacts. Rilghest efff-
ciency. A real bargain.
C4lt—not assembled ner
wound but all parts com-
plote except wice, includ-
ing winding ferm. $(.

VARIO-COUPLER

C4I15  Price completely
assembled ....... ...$2.45
With this loose muplar
and two variometers, fto-
gether with the necessary
vther parts, s highly eM-
elent tuning set can he
cade. Easily mounted on
gnal No base tneluded.
rimary winding on for-
mica tube. Inductively
coupled for 180 to 600 meters.
permit fine tuning.

€416 Not assembled nor wound but all parts
comblete except wire. ce... $1.18
C4(7 Roter hall only. Each..
C408 Rakelite stator tube oniy.

MOULDED VARIOMETER

Polished Dblack
moulded rotor  and
atator ferms.  Maxi-
mum inductance with
greatest efficlency and
minfmum distributed
wpacity. A high grade
durable Instrument
that will make up
Into a set sou will
be proud of snd will
get the best rasuits.
Wave length 180 to
600 meters. 4% fn. squsre, 1% In. thick.

C412 Price lncludlug moumlng brackets $3.95

MOULDED VARIO-COUPLER

This coupler is desigred to
work with the above varl-
omaeter, The stator and
roter forms are of polished
black moutlded composition.
Primary has aseven taps to
enable finest tuning. Wave
length range 180 to 650
meters. Fitted with panel mounting bn‘cke;.

3.78

Perfect {n

Multiple taps

35¢

C419 Price

Qur price shows vou l
big saving. An instru-
ment of highest quality.
The most efficient (ype of
coupler, insures sharper
tuning and louder sig-
nals. Primary and sec-
ondary wound on genuine
bakelite tubes. Becon-
dary connections through
soldersd flexibie cables eliminates contact noises.
Primary has 7 taps. Can bo panel or table
mounted. Range 188 to 650 meters.

BRASS ROD
Supblied enly in ¥ inch lengths.
€961 Threaded 6-32, per 8 inch length... 8¢
€863 Threaded 8-32, per 8 Inch length...10e¢
€955 SoMd 3-16 inch, per 8 Inch length...I0c
€967 Solld 14 inch. per 8 inch length....012¢

TINNED COPPER WIRE
Size 14 tinned copper wire. For wiring sets.
Best size for neat job and proper results.
C969 Ten feet for .............co.ccun.. 12¢

CHOKE COILS AND RESISTANCES
For Super Regsaerative Circult

€355 100. Milithenrie Iron. core choke coll.

) e $1.20

€354 10 Mitlthenrte Open core choke cofl.

Each 92

€357 12,000 ohm "Non-Inductive
gealotance! Eath .. eso et oo g omy @ e

€356 12,900 ohm Moulded resistance. Ea. 45c
€358 5 Millihenrie Opm core choke cofl.

TWO-WAY ROUND PLUG

€837 Each ......... 98¢

Takes two pairs of head a——g
get terminals. Quick easy =

connectioms, Polished

round barrel.

Fla any standard jack.

ENCLOSED DETECTOR

One of the finest erystal
detectors on  the market.
Bupersensitive gulens erys-
tal enclosed in heavy glass
shield. Quick, positive ad-
justment. HBrass parta pol-
ished nickel finish,

C730 Fach

GALENA DE' ECTOR
Kesy fine adjustment. Crys-
tal mounted in eup. Mould-
ed base and knob. Brass
parts polished nickel finish.
An unequaled rvslue.

€732 Each ...... e -39

DETECTOR CRYSTALS CARE-
FULLY TESTED

€736 Galena. Arlington tested, pe

€738  Silicon, Arlington testad, De: g{:::&
€735 Tested. Galena, per plece ........ ¢
€787 Tested. Silicon. per plece.. .. ...... 9e

DETECTOR PARTS

€725 Price set..32¢
All metal jarta fer
erystal uotecisr. Nao
base Included. Easily
essembied.  Polished
niekel Anish.

BAKELITE DIAL AND KNOB

Moulded of genuine bakelite, polished
black finish. Fluted knob. Fine
engraved geale with sharp elear
radustions and figures In eontrast-
ng white enamel. This is the
finest quality dial and kneb in
&  very attractive pattern. Twe
l:c? cannot be supplied for 3 ineh
shaft.

€915 2 [n. Diam. for 3-16 In. shaft. -Ea...36¢
€902 3 in. Diam. for 3-16 in. shalt. Ka
€903 3 In. Diam. for i in. zhaft. Ea.. ..
€916 4 In. Dam. for % in. shalt. Ea...

ONE-PIECE DIAL AND KNOB

Moulded In ene Dpisce of
4 polished Dblack ecomposition
with clean plain  engraved
scale and numerals in ecen-
trasting white enamel. Ribbed
knob to At the hand. An
attractive neat pattern.

€900 23 in. Diam. for 3--16 in. shaft. Ea.I%
c90l 2'4 in. Diam. for % in. shaft. Eal%¢
€904 3 in. Diam. for 3-16 in. shaft. Ea..25¢
€905 3 In. Diam. for % in. shaft. Ea ..25
€906 4 in. Diam. for 316 iIn. shaft. Ea.. 35¢
€907 4 in. Diam. for % in shaft. Ea....35

ROSIN CORE SOLDER
€958 Per cofl .......................... 22¢
Self fluring. Especially designed for soldering
electrical connections. Finé for use with
above electric iron. Coll will last .a leng tims.

TINOL
.. 18

this  preparation
you can solder your connection with the heat
of s mateh.” Works fast. Makes a perfect
electrical and mechanical joint. Belf fuzing.

LONG NOSE PLIERS
C970..Price ...31.10
The handiest’ pliers

f =5 for_radlo work. Made
of fine hardened steel.
Length 5 finches.

DIAGONAL JAW NIPPERS

€972 Price ... ...$1.85
For fine electtioal work.
Made of hardened steel

ch 92¢
€3%9 1 Henrie Tron core. choke cofl. Ka. $1.20

Length 5 ineches.

RADIO JACKS AND PLUGS

Finsst grade ]nkl.
Improved d e s | € n.
Best ‘materia
phor - bronze lprinn
Silver contact poinis.

:{‘llriel finish. Mount on panels % to % iIn.
eK.

€396 Open circult. Each....

+C391 Closed ecircuit.  Eath
Jacks {. $357 Two circult. Each.
Only C393 Single circuft filanient cont. 69

€384 Two eircuit filament cont . .85
€295 Plug. Larpe space with set acrews for
attaching cord. Kaeh...... .40

... 43¢

COMPETITOR JACK AND PLUG
Wnll mude durable, smooth werking. Inter-
with

any dard Jacks and Plugs
Anished metal

Relder mnmlmn Nickel
parts.

€387 Open circult jsck.
€388 Two circuft jack.
€389 8tandard plug.

BINDING POSTS

Brass. polished nickel fnisk.
Washer and 6-32 In. screw
extending % in.
‘G370 Large slze—barrel sad
Xnob % in. long, dozen. 858
€372 Smaller “ize — barrel
snd knob 9-16 in. lone. [
dogen. .......... .. 70e
€274 Large size with com~
. position knob, dozen. »
€374 Larce Fize wuh hole
fer phone tip or wire. dozen. ..80e¢
€378 Bmall size wlm hole {nr phuna tp or
wire, dosen ........ . .8

SWITCH CONTACT POINTS

Brass polished nickel finfsh. All have
& in. long sizé 8-33 screws and two nuts.
the ssma.
3?!&":” b o Hundred 8$1.05
Order by Articls Number.
€360 Head, Y in.; Diam. % in. High
€162 Head. 3-16 in.; Diam. % iIn. Hich
€363 Read. 3-16 in.; Diam. 1-16 In.Hich
Soldec Luge to Fit Contast Peints
Also for cenneeting wires to bind-
ing --amts. etc.
@23_‘5 C36." Derem |2e —  Hundred §0¢

SWITCH LEVERS

Moulded enmposition knob.
Exposed metal parts polished
nic el finish. Fltted with panel
pusuing, spring and two  get
£ nuts. A high grade switeh.
€382 1% in. Radiur
€381 1% in. Radlus
c3s0 1 in. Radius

SWITCH LEVER STOP

Brass. polished nickel finish.
C386—0Dezen 18¢. Hundred—3 (.05

19 Ea.

INDUCTANCE SWITCH, INCLUDING
KNOB AND DIAL

Mounts switech peint
and contact lever be-

CABINETS
Fine looking cabinets
snlidly built.  Made
nf solid highest geade
materlals in  elegant
hand rubhed mahog-
any finish.  You wlil
be proud of your set
mounted in  one of {
these cabinets. Hinged tons. Front rahbeted

to take Danels. Punels nod included. Prices
are transportation pald.

Panel Instde Dimensions ; Art Price
e e | No. Each

Hki’| Wids [ Deop

6x 7" S5k 6%"] 17
S| Spa8] 1n [ s s
6x14” 59&" 137 17 c;zd | 3.30
Txl4n | ewf13~l 1~ | G423 | 300
7318 6% 1713~ 77 | cq26 3.90
Tx21% 83~ [20%” 171 C425 4.20
yxl4” 8”1 13187 10" | G428 .70
125147 ll%" 13%” 10" | cA308 4.40
122217 J11%”[20%" 10" | C432 5.25

RADIO “BAKELITE’ PANELS
Notice our very low prices on this fine quallly
matecial.  We supply genuine Bakelite, Con-
densite Celerwn or Formica, all of which are
materials with practically identics] mechanical,
chemlcal and electricsl properties.  Machines
well without chipplm; Won't warp. “mer-
Proof. Highey hanics] and  di
strength, Auractlve natural poilshed blutk
gn!nh v\tirh can be sanded and olled for extra

ne wor

Panel %" _thick

3-18” thick[% " thisk

8ize [Art Art Art.
__InchegiNo. Price |No. Pries | No.  Price
fiz7 €450 $0.50({C460 $0.75; c470 $0.98

6xi0t% ICasa  .75/C461 4. 1jf cazo  1.47
axld G452 1.05]C462 1.55| C472 2.05
Txl4 €458 1.20]C468 1.80| C478 2.40
1518 C453 1.55|C463 2.30| C473 3.1
Tx2i C457 1.78]C467 2.65| C477 1.6
9x14 (€454  1.60{C464 239/ C474 3.1

4.9

6.2

123514 |C455  2.(0{C485  3.19} €475
12x21 1C456  3.45C466 4.65 c£7§

ETCHED METAL NAME PLATES

Made of brass. Silver plated
charucters and  border on
black background. All plates

are 1 Inch log and % inch
wide, _except KA CURRENT
whieh are quarter eircle 1% inch over all, and
“ON"* “OFF’' which are % inch long. At-
tsching }holes  plerced.

€503 Per Dozen ............ 193
Not less than one dozen assorted sold.  Specify
marking wanted as follows:
Plats Varismeter Secondary Asrfal
Grid Varlemster Primary Ground
Yasvum Tiekler Phenet
Primary Cendenser Lend’g Coll  Imput
Secondary Cendenser Counling Output
Inersase Current Parallel Oa
{te right) Beries on
lnmuu Current Detecter lst Btep
(te. feft) A Baftery 2ad Step
B Battery 3rd Ster
{Blank—takes pnuﬂ ar pen nlrhl) {

ELECTRIC SOLDERING IRON

€67 BRACS: . 30 guhdm s B8 00 - axorbga - 5 5.0 fovs 3575
- Rapecially ndapted to radio work. Will enable
vyou to do neat clean wark quickly., Simply et-
tach to any 1fght socket 110-120 volts. Com-
plete with six foot cord and attaching plur
Renewsbie solder polnt.  Wlil jast & lifetime
for. ordinary home or light shop work. A
wondarful value st the price.

MAGNET WIRE
Insulated copner wire. Rest
drawn wire. one plece tn a sposl.
avoted are for 8 oz. anools.

qualily even
Prices

Double Cottun Enameled QGreen
overad Inesulation Bilx Covered
N-mber €890 [Nnmher C992 Nunmbe- C994
Gauge Price ' Gauge Prlee Gaull Priee
13 .30e]20 $0.78

STRANDED ANTENNA WIRE
Cabled of fine copper strands. Very flexible.
Hirch tensile atreneth., TRest for aerlals.
C248—100 ft. enil 77  £249—500 fr. enll $3 20

SPAGHETTI
For covering mnnecung wires in sets. For size |
12 snd 14 w
CosS F'mnt qmmv brslded and satnrated
with best baked Justrous transDarent fnsulse’-
ing varnish, 3 fest for. ... ... ......... 200
€856 Best avality braid and mversd wl'h

hind panel. bles you

to build neat attraetive
I set. Only one hole need-
od to mount on panel.
15 wswlteh points, any
number of which may
be used. Dlll lnd!ulu position of lever. Bmooth
wiping contacts. Attractive tapered Kknob,
€285 Price including knob and dial..... $1.80

OUTDOOR LIGHTNING ARRESTER

€980 Price + g $1.58 ris
roteet your instruments

with this lllhuﬂnl arrester.

You eannot afford. not to.

Weatherpreof porcelain ecase.

Alr  gap type. Permanent.
Durable. The most practieal
Quality sirTester: obtainable.

Underwriters approved.

black insulating compound. 3 feet ¢

ANTENNA INSULATORS
C2R0 Size 1x3

Two for .. P » ] g
€262 SBlae %x3V/ |
Two for ......... 55¢
264 Size 1%xt
Two tor ......... 69¢
F266 Rize 1%xints

$i.28 .

Two for
C2f G262 2848
- SOLID BARE COPPER WIRE

Solid bare conner wire for aerizls, leads or
wiring hmrgmenu.

Solid Bare Copper Wire, size 14
C240—100 ft. coll 4% €242--500 ft. cofl $2.33

id Bare Copper Wire, aise

8ol
r214—100 ft. eoll 67¢ C245—500 ft. eoll $3.05

THE BARAWIK CO.

102 South
Canal Street

CHICAGO. ILL.
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ANNOUNCEMENT

SINCE we placed the NATIONAL AIRPHONE “GOLD-GRAIN”

DETECTOR on the market, six months ago, it has taken the country

by storm. Thousdnds upon thousands of radio fans, amateurs and

experimenters are now using “GOLD-GRAIN” DETECTORS for
Urystal outfits, for Reflex Sets and for many other radio purposes.

The demand for “GOLD-GRAIN” DETECTORS has been so tremendous
that we have been e¢nabled to effect vast economies in our manufacturing
processes. This has made it possible for us to make sweeping price reduc-
tions in these detectors.

NATIONAL AIRPHONE “GOLD-GRAIN’’ DETECTORS

After you have fussed with catwhiskers,
springs, balls and adjustment handles, and
after you have almost become a nervous
wreck, hunting for ‘‘the elusive sensitive
b spot’’—you will welcome with open arms
(_)ru(l; 100 per cent. GOLD-GRAIN DETEC-

R.

—

Actual Size

Now $1.50

This Detector is not a fixed Detector, but
is foolproof; it has no catwhiskers, no
springs, no balls, no adjusting handles; no
fussing. The Detector s Entirely enclosed
in hard rubber compesition cartridge.

A special crystal is used, while contact
elements are made of pure gold. There is
always a multiplicity of contacts. The De-
tector is sealed hermetically. The contact
with the crystal is always perfect.

This detector has been pronounced by ex-
perts as the greatest detector in existence.
It reproduces vaice, and music in natural
color of tone, without distortion. You will
be surprised at the wonderful results and
satisfaction it gives.

YOU ARE PROTECTED BY THIS GUARANTEE

Should any National “Gold-Grain™ Detector net be in first-class condition when purchased and within 10 days you return it ‘to us unopened, or in
unbroken condition, we will repair it or send you a new one free of charge. Order from your Dealer—or direct from us.

HOW TO MAKE A REFLEX SET

Actual Size

FOR PANEL
MOUNTING

With the reflex circuits illustrated, and with the values as given,
it is now possible, with a single tube and a NATIONAL AIR-
PHONE “GOLD-GRAIN” DETECTOR, to receive distances

over 1500 miles on a small aerial.

The price of the parts as shown in the illustrations should not
come higher than from $20.00 to $22.00 (excluding Vacuum tube
and phones).

The results are really remarkable, and by using a WD-11 Tube
it is not even mecessary to use a storage battery. A small “BY
Battery and a“ary cell can be used.

An ideal portable outfit can be constructed quite readily with the

Reflex, and for local stations, within a radius of 50 miles, an
outdoor aerial is not required. A small two-foot loop may be
used, and it becomes then possible to obtain a moderate volume
of sound on a loud speaker.

The Reflex outfit as shown in the circuit herewith has been con-
structed by our engineering department and we shall be glad.to
demonstrate it to the radio fraternity. The extraordinary re-
sults obtained with this circuit are in part due to the NATION-
AL AIRPHONE “GOLD-GRAIN” DETECTOR. Recent
changes made in this Detector have improved it to such an
extent that it is now entirely automatic and will stay put with
an occasional adjustment.

5!

A

L ¢ ,/@ e
(N
7% | L %y ?jjmﬂ?ng @,é

F Ground

1= vor. cond. 00! mfd._43plates. 2« variocoupler... 3+ var: cond. .0005mid. 23 plaks. 4= racuwm fubelsrw)

s
iy .
Lo . i
".:q"m) Hlﬂl,lyiﬂg“ |

Distributors—Write for Territory,

=
18 HUDSON ST.

~AT|[INA-

AIRPHIN

Dealers—Write for Discounts.

NEW YORK
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(Continued from page 2132)

ng how the scheme would possibly work
out. The vessel, on every trip, conducts a
serics of tests with the great stations at
Eiffel Tower and Bordeaux, all of which
prove satisfactory. At one time the Eiffel
Tower station heard the voice from the
Parts, while the vessel was about 600 miles
off the French coast. The set consists of
six tubes, the necessary plate voltage coming
from a special tvpe of motor-generator. A
bank of storage batteries supplies the 10-12
volts for lighting the filaments. Up-to-date
arrangentents have heen made so that con-
versation can only he carried on, on the 600-
meter wave. A similar transmitter is also
installed aboard the France, another vessel
of the same steamship line.

On ocean liners like the Paris, special at-
tention must be given the receiving outfits
which are installed. In addition to receiv-
ing messages, weather reports, obstruction
reports, etc., the operators must also copv
lengthy press reports. All this is transmit-
ted on different wave-lengths and so there
must he a receiver adopted to intercept sig-
nals broadcast on such wave-lengths. To
insure missing nothing in the wayv of news,
messages, etc., the Paris carries two dif-
ferent types of receivers, either of which
may be used in conjunction with a detector
and six-stage amplifier, by simply throwing
a switch.

The large set, though seemingly compli-
cated, is simple and has a wave-length range
of from 200 to 25000 meters. It consists
of two loose couplers, a loading coil, vari-
able condensers, etc, and is so connected
that one who is unacquainted with its
operation would have difficulty in get-
fing results. The other set is a short-
wave receiver, of no unusual type. Con-
veniently located, is a double-pole, double
throw switch, for the purpose of connect-
ing either set with the detector and ampli-
fiers. The amplifiers are of special design
and highly efficient. By consulting one of
the accompanying photos we will be ahle
to get a better idea of the design of the
receiving unit, how the tubes (French) are
mounted, etc. The reader will note that
the detector and two-stage amplifier is in a
separate unit from the four-stage amplifier.
These tubes require 45 volts on the plate
and five volts for the filament before thev
will function properly.

Were it not for the radio, travelers would
be in the dark as to what is taking place in
their native lands, for through this lane
comes news every day. People demand
news while they are at sea just as well as
if they are ashore, and for this reason a
newspaper is published every day by the
three radio men. Much of the press items
are received from Chatham, Mass.,, Eiffel
Tower and Bordeaux, France. It is trans-
mitted on high waves and the large re-
ceiver ahoard the ship proves suitable for
just such work as this. There is hardly a
day when every square inch of the ocean
newspaper is not jammed with interesting
news and during a trip, manv thousands
of copies are sold, at an attractive profit to
the concern controlling the ship's radio.

Newspaper stories of the past, describing
disasters at sea, have led many steamship
companies to cquip their large lifeboats with
a coniplete radio receiving and transmitting
set.  The Paris carries two 40’ lifeboats
with such equipment, and tests have demon-
strated their value. The transmitter is
rated at 74 kw. and has a daylight range
of nearly 250 miles. The receiving outht
is a very eflicient one, having a detector
and two-stage amplifier. It is capable of
intercepting signals over a distance of 700
miles. Both lifehoats aboard this ship carry
the same equipment. The aerial used is a
four-wire affair, one end heing supported
by a 25" pole. The aerial can be easily

If He Had Pssed It Up

He would still be a lahorer at $2.00 a day. No money,

nothing ahead but hard work,

But He Didn’t Pass It Up. He decided to learn
MECHANICAL DRAWING. He buckled down
to work with the Columbia School! of Drafting.
When he had a quiet half hour to spend he spent
it—as a wise man spends money—to get full re.
turns.

Made $275 Extra in 3 Days. He recently received
$275 for one drawing that only took him three days
to draw.

Now How About You? Are you working up hill or
down? Count the money in your pay envelope
next pay day. You'll find the answer there.

Make $35 to $100.00 a Week. We will train you
to be an expert draftsman in your spare time at
home by mail. There’s lots of room for you if you
act now.

Promotion is Quick. WE'LL QUALIFY YOU
for a high-salaried position in the drafting field and
keep you in touch with openings for draftsmen in
the big machine shops, industrial plants and United
States Government departments. Men who start

longer hours—and regrets.

as draftsmen are often advanced to Chief Drafts-
man, Chief Engineer, Production Manager and
so on.

Get the Right Training. Mr. Claflin, the founder
and director, stands personally in back of the
Columbia School of Drafting. You spend no time
in long-winded theories—useless and expensive to
you. You start on actual drawing work the day
You receive your first lesson,

You Need No Previous Training. The course is
easy to understand and easy to follow. Many stu-
dents are qualified even before they complete the
course.

Success Calls Men of Action Only. TIf you are a
man of action clip the coupon now and show thzt
you are a man of action. Keep right on top of
this opportunity to make real money. Don't gO
looking for a pair of scissors. Tear the coupon
oft and mail it right now. We have a special offer
for those who reply promptly. Get started now.

What You Get FREE

Practical Problems. You are carefully coached in
practical drafting work.

We Help You Get a Job. We help you get a posi-
tion as a practical draftsman as soon as you are
qualified.

Free Training as a Drafting Specialist,  After
completing the course in mechanical drawing we’ll
train you free in your choice of one of our special
elective courses.

Free Subscription to Draftsman

U. 8. Civil Service Commission Calls for Draftsmen
A few of many positions constantly open in Govern-
ment departments.

Salaries are starting salaries, subject to increase.
Practically all of them carry a bonus of $240 a
year additional.

ARCHITECTURAL DESIGNER—$4,000.
CHIEF DRAFTSMAN (Aeronautical) — Naval
Aircraft Factory, $15.04 per day.
AERONAUTICAL DRAFTSMAN—Field Service
gf Navy Department, $5.20 per day to $12.00 per
ay.

Draftsman’s Equipment. We give you Free a full
set of drafting equipment as shown in the picture
below.

Consultation Privileges. You are free to write us
any time for advice and suggestions regarding
your success.

Diploma. The diploma we give you on completing
the course attests to your proficiency as a drafts-
man. It is an ‘‘entering wedge” to success.

’s Publication ‘““The Compass”’

Free BOOk Send in this coupon

today. Immediately
on receiving it we'll send you our book,
“Drafting — Your Success.” Tt tells you
all about our new method of teaching me-
chanical drawing and gives full details of

our offer:

COLUMBIA SCHOOL OF DRAFTING
ROY C. CLAFLIN, Pres.

Dept. 2004, 14th & T Sts.
FREE Drafting Outfit

We give you free with your course this
professional drawing outfit. It’s yours to
keep. T

www americanradiohistorv com

Washington, D. C.

FREE BOOK COUPON

COLUMBIA SCHOOL OF DRAFTING
Dept. 2004, Washington, D. C,

Enter my name for a subscription to ““The Compass”
and without obligation to me,
illustrated book on Drafting,
your complete home study
securing g position as Draftsman.

please send me your
telling how I can secure
course and your help in
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RADIO this SUMMER?
IT’S UP TO YOU

It entirely depends on yourself whether you continue your inter-
est in radio this summer. Here are four very good reasons why
you should get maximum enjoyment from the air at all times.

/4
i
I

ing sets now makes possible
their use outdoors. They can
be carried on camping trips,
boating cruises or automobile totrs.

1 Perfection of portable receiv-

’2 Last year there were only 137

broadcasting stations. Today

there are over 500 licensed sta-

tions in operation. They are
so well distributed over the country
that with one exception no place is
farther than 150 miles from a good
station,

Improvements in transmission
equipment and methods of

sending, together with a high-

er state of perfection in recejv-
ing sets. have greatly reduced the
static and other air disturbances.
Now about the only difference in
summer is the lessening of long
range receiving.

Here is the foundation on
4 which to build vour radin en-

joyment. The [Lefax Radio

Handbook will start you right
and keep you that way. It i1s written
by the two chiefs of the Radio De-
partment, U. S. Bureau of Standards.
It is a loose leaf pocket-size hook.
bound in beautiful imitation black
Morocco leather. 1. efax Radio Hand-
book never grows old because a
monthly service called “Radiofax”
goes with it. Radiofax contains all
the latest and best information with
instructions and Jdiagrams on the
most practical hook-ups. Lefax
Radio Handbooks are sold by lead-
ing radio dealers and stationers.
Price $3.50 including Radiofax for
one year.

LEFAX, Incorporated

147 South 9th Street Philadelphia, Pa.
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and quickly raised or lowered by simply
raising or lowering the pole. Cabins are
not to be found on these little ships and the
wireless apparatus is housed in a small can-
vas shelter in the forward part of the
boat.

Company officials and officers of the big
liner are keen to have these little boats in
readiness at all times. Especially do they
take an interest in the radlo, and each voy-
age, when the ship arrives at her berth in
the Hudson River. tests are conducted. The
boats proceed about 30 miles up the river
and then communicate with the man in the
radio cabin aboard the mother ship, lying in
ler dock. The encouraging of these tests
indicates the interest taken by company of-
ficials and officers of the ship, who doubt-
lessly believe that a day will come when
they will save many lives by means of the
radio on their vessels and so bring joy and
restfulness to untold numbers.

[

. Ten Commandments for |

Broadcasting Stations
(Continued from page 2100)

I " MG IOIUNTIN

et

thine assigned wave-length and sha_lt use all
means to eliminate noise in thy equipment.

6. When thou art broadcasting an or-
chestra number thou shalt exercise .great
care and judgment in placing thy players he-
fore the microphone lest thy selection degen-
erate into a saxophonc solo.

7. Thou shalt make thy announcements
promptly, clearly and briefly.

8. If thy sct bucks while thou art con-
certing, thou shalt announce that fact. for
a multitude of thy listeners art cussing
receiving sets.

9. Thou shalt command thy listeners “do
not kill the local amateur who talks to old
man during a concert nor him who opens
up on a spark set as an announcement is
being made.” These will be sufficiently pun-
ished in the hereafter.

10. Thou doth broadcast for advertising
purposes. When thou doth fill up the ether
for thine own benefit thou doth assume cer-
tain obligations towards all listeners. Think
carefully of these commandments.

s T,

That Mysterious Am-

plifier Trouble
(Continucd from page 2101)

Ty

ewtTITIm T

8,000 ohms, while the resistance of the pri-
mary of the amplifiying transformer was
onlv 900 ohms. My detector tube, a soft
one of Dutch manufacture, was marked for
a plate voltage of 25 to 30, and I had
alwavs used a 30-volt battery. Now the
phones would drop the voltage quite con-
siderably by reason of their high resistance,
but the drop across the transformer would
be verv little (on account of its lower re-
sistance) and consequently the plate voltage
on the detector would be higher with the
transformer in the circuit.

An excessive plate voltage paralyzes a
tube and could thus render the entire appa-
ratus inoperative. 1 accordingly cut open
a portion of the cardhoard covering of my
30-volt “brick” and with a drop of solder
fixed a lead to the side of the third cell
from the positive end. this giving me about
26 volts. T hooked up my 26 volts, and
the set worked perfectly right away.

Contributed by K. McLcan.
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o@IKE THE POWERFUL TELESCOPE that
= makes us neighbors to the stars, Mu-R ap Receivers
annthilate distance with delightful ease. Honolulu

is as near to St. Louis by Mu-RAD reception as
New York.

S
2
2

eS)o MARVELOUSLY SENSITIVE that it re-

quires only a two-foot loop aerial. Distinct repro- ;_ thGR(’jdio
= duction. Hair breadth selectivity and yet easy for E
even a novice to operate. Conservatively guaran- = V VOl‘ld

teed for 1000 miles.

Wirite for Literature

SIIE

; f il TITT e TEe it i | | 1 T

i

Mu-Rap LaBoraTtories INc.
801 F1rTH AVE. AsBURY PARK, NEW JERSEY
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GIBLIN-
REMLER

Maximum Inductance.

OILS

Minimum Distributed

Capacity for a given number of turns

Maximum Selectivity

of tuning. Maximum

signal strength and a

minimum of interfer-
ence

Reducing Interference
to a Minimum

THE special form of winding used in the Giblin-
Remler Coil results in maximum inductance,
minimum distributed capacity and minimum high
Irequency resistance for a given number of turns
of wire.
ohtaining the highest degree of selectivity.

A sharply tuned circuit is one that has an ex-
tremely low resistance to a current of the particu-
lar frequency to which it is tuned. and a high
resistance to currents of all other frequency. In
any receiving circuit there are two kinds of resist-
ance—one, the straight high frequency of the coil.
and the other, the resistance caused by the impe-
dance of the coil and the condenser used with it.
The first remains fairly constant over a small
range of wave lengths. The second resistance is
zero at one particular wave length and increases
as the wave length varies in either direction;

These are the three features essential in

hence, it is casily seen that when the inductance of
the coil is extremely high in proportion to the
high-frequency resistance, which is the case in the
GIBLIN-REMLER COIL, the circuit in which it
is used may be made to have practically no resist-
ance to signals on one particular wave length, and
yet have a proportionally high resistance to signals
on all other wave lengths. This condition, which
is always obtained in circuits using the GIBLIN-
REMLER COIL, results ina SHARPLY TUNED
CIRCUIT, that is, one giving MAXIMUM SIG-

NAL STRENGTH on the desired wave length, |

with a MINIMUM OF INTERFERENCE from
signals on any other wave length.

Worite for Bulletin N, giving complete informa-
tion, table of constants and prices on Giblin-
Remler Coils.

REMLER RADIOMANUFACTURING COMPANY

Factory and Home Office
248 First Street, San Francisco, Cal.

Eastern Sales Office
154 W. Lake Street, Chicago, Ill.

; = 'u_‘lﬂ_'l;_;_}

4

Wholesale Exclusively

DISTRIBUTORS FOR
Radio Corp of Clapp-Eastham Kennedy
“,:’la:l:hc:u . Cutler-Hammer  Klosner
Dubilier Murdock

G::,’,"" Electic Fada Pacent
Atwater-Kent Fahnestock Radio Scrvice
Raldwin Frost Radiall
Rrach General Radlo Remler
Rrandes Hipwell Rhamstine
RBurgess Homecharger ska
Chelses Kellogg Western Electrie

Hommel's )llustrated Encyelopedia 2258 free to Dealers.
Wae Seil to no Others.

IoWEHOpMEL RS

One copy of this eom%lm Catalogueof Radio outfits,

parts, dictionary of Radio te:

ﬂ‘;“”‘” i:h’?“ F§Er§~ rmuinnd instructions—
otes the lowest prices, 1

everything for theex rlms'{;:.:u:‘:-{elt?: E?:re; ig:

rroved‘ part, the most up-to-date outfits, everything

Sl:-ntd i:oneeded—nt tthtll;,Iw%"ft{ os ible prices,

T your copy o s Radio Catal 5
Address Department No. 2-R. Ene
rm"M((‘)NTGON'd(ERY (v.mlm & CO.

& s Cit St.
ortland, Or:?" = Fr. Wor§:| Baul

ey
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Try This New Duo-Verti-
cal Winding

(Continued from payc 2081)

" .

side in a vertical line, doing it in such a
manner that the inductance effect is the
same as with one coil.

Winding clockwise, he first completed one
full turn on the disc nearest him as he held
the double form in his left hand. 1le wove
the wire in one slot and out the next.
alternately crossing in front of and behind
the various sections. Then, instead of con-
tinuing on for the second turn on the first
disc, he crossed over to the second disc and
completed the first full turn on that. Then
he came back and made another turn on the
form ncarest him, crossing to the recar to
do the same to the disc in back. Back and
forth, in and out, first a turn on this disc,
then a turn on that, until the required num-
ber had heen made.

This duo-vertical winding is not hard.
The only thing ahout which to be careful is
to see that the winding on both halves of
the double form goes in the same direc-
tion. This direction, incidentally, should be
the same as that of the primary and sec-
ondary windings.

The result of this novel method of coil
construction is a compact and efficient coil,
which can be readily handled and which
gives better results than the cumbersome
714" “solo-vertical’ winding.

: Some New Dual Amplifi-
g cation Circuits

g (Continued fraom paye 2085) }
§ -

allowing the high-frequency currents to flow
readily through them. Considerable devel-
opment work is still possihle with these cir-
cuits and mndifications of them. and experi-
menters will find here an interesting ficld
of work.

Matching Impedances °
(Continued from page 2105) H

(R=r) the output will he a maximum. One
may easily determine this fact by assunung
vartous values for the external resistance,
having assigned constant valnes for the volt-
age (1) and the internal resistance (R).

For the case of a load circuit of constant
reactance the output will he a maximum
when the external resistance is equal to the
square root of the sum of the squares of
the internal resistance and the reactance of
the load. r = VR? 4+ x’. This also may
he seen if one assigns fixed values for E. R,
and x in the ahove equation. [t is interesting
to note that this indicates also that the re-
sistance values are to he made equal when
there is no reactance.

For the case of constant power factor in
the load (x and r being proportional) the
maximum power output will result when the
internal resistance is equal to the impedance
of the load. This is quite a usual case, for
example. a reactance coil of fixed winding
space and fixed space factor. In such a coil,
the reactance varies with the resistance. If
the number of turns are douhled, the in-
ductance is approximately four times the or-
iginal value, the resistance is also increased
four times because of the double length and
the reduction in area by one-half.

In applying this idea of balanced imped-
ance to the use of vacuum tube amplifiers, it
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Try the B
tonisht

onYour Radio Se

cA ‘New Thrill Awaits You!

Pull in those distant stations that
you lose with Wire ‘Rheostats

Does your receiving range enable you to pick
up concerts over great distances? If not, try
the Bradleystat.

Read this interesting letter from Chas. H.
M. White of Massachusetts Institute of
Technology at Cambridge, Massachusetts:

“I have tried the Bradleystat on my radio
set. The improvement is really remarkable
and beyond all my expectations. Previously
1 only picked up local stations and W]Z,
but on my first trial with the Bradleystat
1 heard KY W (Chicago), W OC (Daven-

port) and many other stations.”

Get the Bradleystat, today, from your nearest
radiodealer and get more enjoyment from your
radio set. Insist on the genuine Bradleystat.

Electnc Coauoumg Appudtus

287 Greenfield Avenue <« Milwaukee, Wisconsin
Member of the National Radio Chamber of Commerce

KRetail Price

$1.85 - Other Radio Products

P.P. 10c extra The Bradleyometer, a perfect

potentiometer and the Bradley- s
adapter for the WD-11 tubes T
are two new radio products equal u?’/':"
in quality to the Bradleystat. =

REGISTERPD U Sh PAT OFF
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is well to keep in mind that the desired re-
sult is power amplification. The tubes are

ordinarily used as power amplifiers and are
so arranged as to deliver maximum power.
9 The voltage amplification is ordinarily ob-
0 v tained by the use of transformers, the trans-
former, of course, not being a power am-
n a plifying device. For minimum distortion,
. it is advisable to have no reactance in the
load circuit. Tt is then apparent that the
Electric

external load equivalent resistance should
be equal to the resistance of the plate cir-
Soldering

cuit of the tube.

To obtain the maximum output we must
arrange this balance between the internal
and external ohms. Many circuits behave
like simple resistance circuits for a certain
frequency because of the fact that they are
operating at resonance. Any tuned cir-
chit comes under this classification. A
tuned transformer (tuned radio fre-
quency), or a simple tuned reactance
Best Iron coil operate as resistance units. It is

Mad ppssxble to treat such circuits as re-

ade sistances when matching them against a tube,
the problem being solved once the equivalent
resistance of the combination is determined.
The equivalent resistance of a tuned reac-
tance coil, is determined by obtaining the
conductance of the combination (coil and

For Soldering all Connections, parts, ! condenser] il} parallel) and then taking the
: reciprocal of this term. The equivalent re-

etc. Ready for use by attac}"ng to sistance of a tuned radio-frequency trans-
any electric light socket. The cost former (referred to the primary circuit)
. o X o is found by obtaining the conductance of the

of operation is insignificant. secondary “(condenser and coil) ; taking the

reciprocal and then dividing by the trans-

Many thousands in use by ama- formation ratio squared.

teurs, engineers, manufacturers, tel- " o=

ephone companies and many others. A Spark Coil C.W. Set

| § (Continued from page 2108)

E, "
For radio, telephone and all rent of aboutf.S aksc 5(’)I‘he normgl work-
. g range is from 75 to 150 miles. By using
light work our latest Model an American S5-watt transmitting tube and a
No. 3138 is ideal; also two 1”7 spark coil, the aerial current can be

3 3 . raised to nearly an ampere. This increases
larger sizes for domg heavier the range to several hundred miles or more.
work. The advantage of a set of this type is that
it combines the simplicity of a spark coil
transmitter with the sharpness of wave-
length and distance covering ability possessed
For twenty-eight years our name and trade only by a vacuum tube set. To the amateur
mark have been a guarantee of quality who hasn’t a great deal of money to invest
dd dabilit in valve equipment, a spark corl.type of
anc cepencdabliity: I.C.W. set certainly offers a splendid means
of overcoming the high voltage plate.supply
problem at very little cost.

Printing the Newspaper

AMERICAN ELECTRICAL HEATER COMPANY of the Sea
DETROIT, U:S: A - (Continued from page 2116) i
Oldest and largest exclusive makers. Established 1894 tared

the hands of the passengers or crew, thus
notifying them of happenings ashore dur-
ing the past 24 hours. In this way, sea-
goers do not find it difficult to keep up
with the latest scandal or diplomatic
questions on land, alt}éoug}}: they be marl:y

- miles from shore. y this service the
FLgn’Q%bﬁ!rN’G Continents are brought into closer prox-

PERMAN]T +The Wonder imity, the voyage seemingly shortened
mr’l\nbﬁ:n:;lr'wnreﬂi: e Crystal and ocean-traveling made more enjoyable.

SRt delnge o . Shipowners and operators have likewise
.3:“ ':'elfslts‘:‘l;et:m;s' ﬁ‘,‘;;j}“},‘;‘,ﬁ ‘"",2:;",‘,:‘;;,‘;‘ 's"f,.,'h“;{}‘c’ realized the value of this service and
B nt secutied Crystal is invariably sensitive on today there are many large liners that
L/ I e EJERY BAR OFNITf SURfFACFT' have small print shops just for carrying
e LS . asts two vears. o loss of sensi- E :
(‘“‘i\ll})l AL%I\‘,'( tivity through spark reception. Sold out .thlS work. If we will but Stog to
with a range of on money-back guarantee, consider that the big boats (22').1’1(:1}.’1 un-
R topo Amegoniy PERMANITE and SPECIAL CAT dreds of passengers, we can }r]ea 1_ylsee
Furnished com WHISKER . .......cooocvvvnn. 75¢. that it is a necessity. Were the wireless
gg’xﬁ‘:ﬂ{"cpu"vz} o man compelled to print several hundreds
nndusc;ews for Sole Distributors of these “ocean news” by hand, in con-
mounting.

Sampleby mall, P. M. DREYFUSS CO., Inc. junction with attending to his other

: EVGETEL ) duties, he would find his position far

Liberal dsl;;(‘xlun::ﬂ:‘r:' qr‘:)r:»mé;lt?lbgue N 150 Chambers Street, New York City from enjoyable. A \Vlre'les.s operator

32 Park pima BUNNELL & COMPARY o waik City aboard a big passenger boat is generally
ar| ce
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CESSORIES

¥our Phone Plugs and
Posts

FOUR PHONE POST
For Ceywal Sets
Connects tour or less head-sets in
Multipte
Cat. No. 615 Price $0.75

LIGHTNING ARRESTER

Required on the antenna of cvery
Receiving Station

€Car No. 006 Price $2.00

FOUR FHONE POST
For Vucuum Tube Sets
Connects 1uur of lese head-sets ln
Series,

Cat. No. t1s Price $0.75

FOUR PHONE PLUG
'Connects four or less head-aets

In this grouping of § i series 0 any Radio ser ws-
Radio Accessories, we pre- | = e

sent to the radio trade a variety ot '
of parts which are in keeping
with the reputation of BARKELEW Products.

7 The Four Phone Plugs and Posts shown at

Demantea v e | the right are of unique design, compact and g

wha wtac e bou | practical. On old sets they are easily applied FOUR PHONE PLUG
by anyone. Manufacturers are installing them f S o o o et
on new sets to meet the public demand. Set using teleplione jacks.

Accessories of Merit and Quality

Our Lightning Arrester Switch No. 602 is recognized
by Radio Engineers as the most elfective device yet
developed for that purpose. All of our switches and
Lightning Arresters are approved by the Under-

GROUND SWITCH writers’ Laboratories.
Required on all Transmining

Sadons. Buir ot @ Ampere cop- | INiSUlators and Pedestals meet the best Radio Engi-
= neering practice as well as the latest requirements
Excfogiw Frise 8230 of the National Electric Code.
All radio material is packed in paper
boxes und labeled, making excellent

FOUR PILONE POST
Adapted for Aeciola Senior
o kY For four or less head-scts i
SIl(’H S1OC l\' Series.  Remove ut\:n a:: :I:: :v:‘

Phone posts,
Cat. No. 017 Price $1 00

GROUND SWITCHI
Requiced on all Transmitung

Stations Buidt of 100 Ampere cop- ey ke
N i ] PORCELAIN
s i 3 PEDESTAL
Cac No. wi Price $3.15 5 Hroun Glae
For s&x:ln
. 000,
ﬁ‘:“‘gé: an?l No. v “LEAD IN" INSULATOR
602. 5" owt from ¥
the wall.
. < y 3 Cat. No. 611 A lurge petticoat inaulator on a
To Radio o Price %0.50 pr f ‘LEAD IN" INSU. ' treated woud pin
2 LATOR

Distributors - l Fu Receiving Stanons B CNoon Eiicelb 00

. s e Lo :

and Dealers - 1n" Wire 5 out from
! the wall

Trade discounts to Radio @ Cat. No 612
Distributors and Dealers who ‘ G €D > To Customers

have established standing or Tty your Dealer first; if he
can prove their status.

5 5 5 i 1 i town
Local distribution is through Dealers cannot furnish write our I\{hddle ow
where available. Office for name of one who will.

THE BARKELEW ELECTRIC MFG. CO.

MIDDLETOWN, OHIO 7
15 S. Clinton St., CHICAGO 603 Century Bldg., PITTSBURGH
75 Fremont St., SAN FRANCISCO 1487 Broadway, NEW YORK CITY
411 Main St., LOS ANGELES Denham Bidg., DENVER

Export Department, 29 Broadway, NEW YORK CITY

For Transmisting Stutions
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RADIOGEM

The Dollar
Radio Receiving Set

The Simplest Radio Outfit Made
~—Yet as Practical as the Most
Expensive!

You need know absolutely nothing about wire-
less to operate and enjoy the RADIOGEM. It
is so sturdy, so simply constructed that it is
small wonder radio engineers who have tested
it have pronounced the RADIOGEM a brilliant
achievement., The RADIOGEM is a_ crystal
radio receiving set for everyone at a price any-
one can afford.

Why The RADIOGEM Can Be
Sold For Only $1

Here’s the secret: The RADIOGEM Construc-
tion eliminates all unnecessary trimmings, cab-
inets and the like, which do not play any part
in the operation of a set. You receive the
RADIOGEM unassembled, together with a
clearly written instruction book, which shows
you how to quickly and easily construct the set,
using only your hands and a scissor. The out-
fit comprises all the necessary wire, contact
points, detector mineral, tube on which to wind
the' coil, etc., etc. The instruction book ex-
plains simply and completely the principles of
radio and its graphic illustrations make the as-
sembling of the RADIOGEM real fun. Re-
member the RADIOGEM is a proven, practical
radio receiving set and will do anything the
most expensive crystal set will do.

The RADIOGEM is the Prize
Winner of the Age

Out of hundreds of radio models submitted re-
cently in a great nation-wide contest, radio en-
gineers, the judges, unanimously chose the
RADIOGEM as the winner—the simplest radio-
receiving set made! And the RADIOGEM
costs you nothing to operate; no form of local
-4 electricity is required.
€ent Postage Prepaid on receipt of $1
—stamps, money-order or check.

Order Your Radiogem To-day—
or send for Free Descriptive
Circular

DEALERS

The RADIOGEM is the wonder item
of the radio age. It is storming the

country, for the RADIOGEM’S price is
so low everyone is able to buy one.
Write immediately for full particulars
before t_hat shop across the street beats
you to it.

CORPORATION

86R WEST BROADWAY
NEW YORK CITY

Hear the programs of the Broadcasting
Stations an the RADIOGEM

without
PHONE or
AERIAL

(Pateut Pending)

What They Say About RADIOGEM

I am enclosing herewith $1.00 to pay for the Radio-
gem. I had it carefully wound by our wireless
operator and find that it works beautifully—fully
as goad as any crystal set we know of.

Radiogem received, which we assembled and were
very much astonished at results obtained and the
clearness and volume of tone Produced.

The greatest distances I heard on one of your sets
ia 1900 mites, having heard WGY at Schenectady,
N. Y. T think your set is the best { have ever sold
at any price. —

On an aerial 160 feet long and 20 high one of my
customers has heard WOC and WHB, K8D, WMC
on one of your gets using a Peerless headset.

Herewith P,O.M.O. amt. $1.00 for another ""RA-
DIOGEM."” The one received is Placed
about 15 ft, of picture cord under front porch and
grounded to a gas meter. and heard the Sacramento
Bee and Sacramento Broadcasting Union much bet-
ter than with my large crystal set.

Your RADIOGEM RECEIVER ig a wonder. I have
received every station in Philadelphia with ft much
leuder than with a high-priced crystal set.

Your two Radiogem sets received last night, and
one was wired up for testing. WOC is about 40
miles away, and their signals could be heard with
headphones on table. After they quit KYW at
Chicago about 170 miles east was heard. Every
word could be plainly heard here. WMC at Mem-
nhlsvi Tenn., could also be easily heard and under-
stood. - —~

We find that this set does a great deal more than
vou claim for it. We took WEAR on our audion set
last night: this being the DBaltimore American
Brondcasting station, and then cut in the Radio-
gein and got excellent results. After the Baltl-
more concert was over, we continued to use the
audion set and about ten o’clock were listening to
WEAF—New York—and a little later we discon-
nected the audion set entirely and hooked ub the
Radiogem, very clearly hearing both piano musie
tnnd announcement of name of station and its loca-
ion, _ =

You claim & radius of 20 miles over your ‘"Radio
gem’’ is sometimes a possibility. You should ad-
here to the truth. I constructed one for my mather,
installed it with an aerial, and she listens not once
in a while, put at her will, to Schenectady, New-
ark, New York, or Providence, R, I., and her houe
iz Attleboro, Masa. | can’t give your set too much
praise. —
(Names and Addresses on ReGuest)

Beats Them All! A Real Audio-Frequency Ampli-
fying Transformer, with Ratio of 10-(, for the
WD (1.12 Dry Cell Tube. Get our 1923 Catalogue
covering every phase on the Radio World. We are
the Largest Manufacturers in Pittsburgh.

SCHEIB ELECTRIC RADIO CO.
6243 Station Street Pittsburgh, Pa.

GERMAN

- *MAUSER

} price
J 500 Guaranteed Genuine
Latest model 9 shot

automatic. Shoots
Standard cartridges—
lies flatin the pocket—
25 World’s famous Luger

cal. 30 cal. $19.95—Mand

Ejector Revolver,
swing out eylinder 32
cal. $16.75. 38 cal.
$17.75. Allbrand new
latest models—guaranteed genuine imported.

SEND NO MONEY £y zostren o e
- 4 livery plus postage.
Satisfaction guaranteed or money promptly refunded.
2S cal. Vest Pocket Automatic—25 cal. Blue
$ 75 Steel Army Automatic $8.25, 32cal.,$10.25,
Military Trench Automatic—32 cal. 10 shot,
extra magazine FREE, $11.4%, Imported Top
Break Revolver, 32 cal. $8.45, 38 cal. $8.78.
IMPORT SALES CO., 942 Broadway, Dept. 109, NewYork

32 cal. $13.75
with perfect safety device
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very busy from the time the boat leaves
the dock until she reaches her destination.
The passengers or crew demand “news”’
while the boat is plowing her way through
the water and it is the radio man’s duty to
give it to them, for he is the only one
who is in touch with the outside world.

So much in demand is the “ocean news”
aboard vessels at the present day that
there will doubtlessly come a time when
the biggest ships will carry a man who
will devote all his time to getting out a
good sized newspaper every day during
the voyage, a paper that will nearly rank
with those ashore.

On a large number of boats at the
present time, the wireless set is almost
a derelict, disgusting to view and far
from efficient. On vessels where this
condition exists, we can easily imagine
what the radio man is up against and
what he will have to contend with. Being
harely able to function, signals with such a
set cannot be copied over a great dis-
tance and for this reason the “ocean
news” fails to make its appearance some-
times for days. Being responsible for
its appearance, the passengers and crew
generally look to the operator for an
explanation when such cases occur. Most
often they fail to agree with him, if he
informs them that the receiving outfit is
useless when the ship is out of port a
few days. The majority of them are of the
opinion that the radio man can copy these
press reports no matter how far away from
the transmitting station or the condition of
the set he must use. On ships where the
radio is in such a deplorable condition the
wireless operator is given a good oppor-
tunity to display his newspaper publishing
ability.

The paper must make its appearance
every day and in the absence of items
from the shore stations something else
must be used to fill up the required col-
umns of reading material. If the radio
man is far-sighted he will encounter no
difficulty in getting other data. In
emergencies of this sort, the captain,
chief engineer, or probably the ship’s
physician is consulted in regards to writ-
ing a short article for the “news.” These
officers, if shown respect by the wireless
man, will voice no objections to assist-
ing him in such a way and their long
experiences on the sea supplies them
with an enormous amount of material on
which to write. The master of the vessel
would not find it hard to tell of some of
his experiences while before the mast, or
write on some phase of navigation which
would interest the passengers. Why not
let the doctor tell about seasickness and
how to get relief. There are countless
subjects to -write on so the “publisher”
of the ocean newspaper should really
have no trouble in getting news items.
There are many vovagers who would
prefer to read such articles than the
brief press reports, as sent through the
air.

I am acquainted with one passenger
vessel whose radio operators each trip
reap an attractive profit from the printing
and selling of the “ocean news.” The
receiver aboard the boat is by no means
one of the best and there are days at a
time when not a word is intercepted
from any of the great press broadcasting
stations. By inaugurating a system of
their own, they find it very easy to sell
the paper. They attribute much of their
sales to the “Who’s Who On the Pas-
senger List,” articles which appear nearly
every day. In these articles is found
the biography of the most prominent
people aboard the ship. In addition to
this is printed their port of destination,
the concern they represent and a short
quotation on any important subject of
the day which they may feel inclined to
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YOU need a radio panel and you
want it immediately. But you
go to a dealer expecting a delay
while your panel 1s being cut.

He, however, turns to his shelf
and hands you a Condensite Celoron
Radio Panel, cut and ready to carry
home. All this is in a few seconds
from the time you enter the store.

This isn’t fiction. You can now
get Celoron Radio Panels cut in
standard sizes. No longer will you
have to wait and pay the extra cost
for having your panel cut from sheet
stock.

Each panel is a separate package,
cut, trimmed, and wrapped in glas-
sine paper to protect the surface.
On every one are full instructions
for working and finishing.

You can obtain from your dealer
any of the following sizes:

1.—6x 7x¥Y 5.— 9x14x3/16
2.—7x 9x % 6. — 7x21x3/16
3.—7x12x % 7.—12 x 14 x 3/16

4 —7x18x3/16 *§. — 7 x 46 x 3/16

*This strip for cutiing special sizes. Not
wrapped in glassine.

You don’t have to wait—

While we feature these standard
sizes, Celoron comes in full-size
sheets and we can supply special
sizes if desired.

Condensite Celoron has long been
used in connection with electrical
and radio work because of its high
insulating qualities, high dielectric
strength, and low dielectric losses.
It 1s easily worked, machined,drilled
and tapped, and will engrave evenly
without feathering. Itisalaminated
phenolic condensation product used
by many of the leading manufac-
turers of radio equipment.

Select the size you need for your
set. Should your radio dealer not yet
have them in stock, ask him toorder
for you. Or write direct to us desig-
nating by number the size you need.

Send for free booklet

We have prepared an attractive booklet,
“Tuning in on a New World,” which tells
more about Celoron and gives lists of leading
broadcasting stations in the United States
and Canada, symbols used in reading radio
diagrams, and several highly efficient radio
hook-ups. This booklet will be of use to
every radio fan and will be sent to you free
of charge upon your request. Write today.

To radio dealers: Write for special dealer price list showing standard assortments

Diamond State Fibre Company

BRIDGEPORT (near Philadelphia) PENNSYLVANIA
BRANCH FACTORIES AND WAREHOUSES
BOSTON CHICAGO SAN FRANCISCO

Offices in Principal Cities
In Canada: Diamond State Fibre Company of Canada, Limited
245 Carlaw Ave., Toronto

7

e

CELORON

STANDARD RADIO PANEL
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Booklets—

describing phenol
resin and its remark-
able fitness for Radio
apparatus will be sent
anywhere upon re-
Quest.

J-’D/wlw'ons cy('. s
BAKELITE CORPORATION

| BAKELITE
General Bakelite Co.
8 West 40th St. New York

Condensite
Condensite Co. of America
Bloomfield, N. ].
RepmaNOL

Redmanol Chemical
Products Co.

636-678 West 22nd St. __
N, Chicago, Il

Appearance as a Mark of Quality

The excellent appearance of Con-
densite molded phenol resin is
but one of its many unique
advantages

Its clean sharp lines, smooth glossy sur-
face, and lasting color have made possible
the manufacture of complete units, pleas-
ing in appearance, compact in design, and
superior in performance.

And then it is a permanent material, one
which cannot warp, is non-absorbent,
resists high temperatures, does not fade,
and it never loses its high dielectric
strength. These properties are found in
both molded and laminated phenol-resin
products——obtainable only under the trade
marks, Bakelite—Condensite—Redmanol.

Write for a copy of Booklet B,
BAKELITE CORPORATION

Address the Divisions

Bakelite, Condensite, and Redmanol are the trade-
rark names for the phenolic resin materials manu-
factured by the several Divisions of the Bakelite
Corporation. Each Division maintains a research
laboratory which will gladly cooperate with manu-
facturers in the working out of new applications,

The Materi

and Uses

al ofa Thous

JUNE

every year.

us what one—first, second,

Amsterdam
O HI1O

The June bride is as popular as ever and
the beautiful custom of remembering wed-
ding anniversaries becomes more popular

In making wedding anniversary gifts,
our service is very helpful. If you do not
know the name of the anniversary just tell
and we
will know what to have presented for you. P.P.

No charge for our service.

Amsterdam Service Exchange

etc.

|RAD mcli

TeRLE MLEE

refund.

Manufacturers of crystal sets,
SPECIAL OFFER
Dealers and Jobbers, zurite!

2620 VICTOR ST., M.
| REFERENCE:

is a complete Radio Detector. Clearer tone,
greater volume, longer life than other detec-
tors. Adjusted and tested to music. PER-
MANENT, but can be readjusted. If detec-
tor is_ unsatisfactory on arrival, return for

For Sale at your dealers or we will send one
for a dollar and your dealers name.

TOWNER RADIO MFG. CO.

KANSAS CITY, MO.

| Fidelity National Bank & Trust (o, K. C. Mo.

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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make. ‘I'hrough this scheme passengers
hecome better acquainted, mingle together
more freely and so the voyage is made more
pleasant for them. More than once the
operators have been congratulated by both
passengers and officers of the ship for carry-
ing out so novel a plan. By adopting this
idea others will likewise profit in more than
one way. It is well worth trying.

Let us now take up the matter of
printing these press items aboard the
freight ship. These slow-moving vessels
very often go off on trips lasting months
and for this reason the crew would know
very little ahout happenings in their na-
tive land, were it not for the wireless.
But. does the radio man aboard this type
of boat always give the crew these press
reports? Generally the wireless operator
on this type of ship considers this in-
formation of no importance. He is not
confronted with the same problems as
his friend aboard the passenger-carrying
vessel. For one reason he is not com-
pelied to get this data. That is why the
cargo ship wireless man very often neg-
lects this work. In this case he soon
discovers that he does not profit by
taking such a stand. The officers, as
well as the remainder of the crew, lose
all regard and respect for him. They
insult him and the profession, regarding
him as one who is useless ahoard ship
and the profession as being fit for only
those who are lazy and shiftless,

Mainly for this reason the wireless oper-
ator aboard the freight ship should put forth
every effort to see that the crew gets
the “news” each day. He should remem-
ber that they are civilized, like himself,
and anxious to know what is going on
ashore. By doing this, the radio man is
showing them some respect and they will
doubtlessly realize it. It means that he
is working for the betterment of the pro-
fession—a thought that every wireless
operator should have in his mind. The
chap who constantly refrains from copy-
ing these press reports is injuring the pro-
fession and such fellows as these are soon
discovered and boosted out of the “game,”
to make room for someone really worthwhile.

Atlantic Ferry Happenings

NOTES OF THE MONTH
By Q. G. MARCH

The past month has been a boisterous
one at sea, and in consequence, distress calls
have been frequent. Fortunately no great
casualty has been reported, the accidents,
generally speaking, being defects in the ma-
chinery and of a repairable nature. The
manner in which a distress call is circulated
from Coast to Coast is well iflustrated by
a call made from a vessel off the American
coast.  This was repeated from ship to
shore and within a short space of time the
whole of the North Atlantic was advised of
the happening.

It has been noted that frequently SOS
calls are made more for machinery defects
than for actual peril to life.

The Ether has not been as free of static
as is customary for this time of the year.
Several nights “X’s” have been troublesome
for long distance working, although good
conditions have prevailed. The American
station at Chatham is creating records for
night work for that class of station.
Chatham works to ships at sea, and on Jan-
uary last he had another “go” at Trans-
atlantic work. communicating with Bergen,
Norway. This outdistances his previous in-
tercommunication with Devizes, England
and Lisbon, Portugal. In the same menth
traffic to and from the White Star liner
Adriatic, then off Algiers, was cleared by
WCC. There is no doubt among seagoing
operators that Chatham, Mass., holds the un-
disputed title of being the premier station
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“BUILD YOUR OWN” WITH “RASCO™ PARTS!

\HE Radio Specialty Company—*“RASCO” for short—now in its third year, is unquestionably the most unique radio parts supply house in the United States,
T if not in the whole world. This Company makes a specialty of very small orders.

is simple: 80% of our orders are small.
The reputation of this house was built upon service.

2147

Ask any of your radio acquaintances what they think of “RASCO” service, “RASCO” promptness.
sands upon thousands of unsolicited ‘testimonials are in our files, to prove that we serve the public as it has never been served in radio merchandise before.
sure to get our great 68-page catalog, containing over 500 different parts.

Order direct from this page.

Catalog contains over 300 illustrations.

All goods sent prepaid in 24 hours.

Money refunded if goods do not satisfy

No order is too small to get immediate and prompt attention.

We pay all transportation charges.

The reason

Thou-
Be

RADIO FREQUENCY
TRANSFORMERS

‘Ihe best Radio Frequency
Transformer developed su
Designed for us by

“ 7
RASCO NEWS. For warelengths of
320 to 120 meters. Air
core. Guaranteed 10 do
the work. This Trans-
former brings in the long

distances.
R-2800 Radio Fre-
Tra|1sformer$2

TRANSFORMER

quency
size 17%7x2% "

VACUUM TUBE
SOCKET

Made entirely of compe-
sition. Gives no rise te
capacity effects, as metal
sockets do. Positive con-
tacts.

R-6500, Vacuum Tube =

ANTENNA CONNECTOR
Made entirely of aluminum.
Will not rust. The four wires
go to upper holes. Lower hoie
takes lead-in._ Don’t solder
your aerial. Dimensions, 2’
high, 1%” w
R-999. Antenns Ccnnec'.or $.30

MOULDED DIALS
Highest grade made. Brilliant
black composition, Figures
inlaid in \\l}lltehe?amel For

FLUTED KNOBS
Made of best black composition,
provided with 8/32” bushing.
Height 17, Diameter 1%”.
R-2055 Fluted Enob..-...$.15

‘““RASCO’’ POSTS

I
R-650, Post made entirely of T
best black composition—8/32 ,,,
secrew—each

R-202, Post has nickel- plated ﬁ
bottom part, each. g E

Dozen, each style
RASCO SWITCH PO NTS
Nickel-plated and polished. The foliowing have
been found the most pohular,

I, %”x%"”, 6/32” thread, doz......$.35
2, 3/16” high, %7 dla, 6/32"
thread, doz. ..ciiviiveoreiisininen 2
3 3 16"x3/16" "4:36 thread, doz... .35
4, * dia., %" thick; shank 6/32" I
5, 44" dia., 3/16” thick; shank 4-36, doz. .40
6. 3/16" dis., 3/16” thick; shank 1-36, doz. .40
15 16” dia., 14’ thick; shank 1-36. doz. .40
75, Switch Stob %" long, 1- 36 thread, com-
plgte with nut, each esg.cha.m. ank @s . eas .04

76, New style Swltch Point, to be bressed

into bakelite panels with forced fit. Wire
1: soldered to pin end. Head %” dia.,
167 thiek, doz. .. ygiow-macrs. .
7 . same as above, but ‘head 1s 1w odi
x 3/16” thick, doz ................... 3
SOCKETTES

Substitute for Vacuum Tube Socket.
Four of these take one Vacuum Tube.
Grasp tube firmly. Best contact pos-

sible. Take less room. Are better. :

R 1550 Sockettes, nickeled, set
Feoeasomevgesees B R TS ....8.25

R 155l Sockettes, nickeled, set

of 1 (to take WD-11 Tube) .25
\'ute Set of 4 sufticient to hold 1 Tube.

VACUUM TUBE FUSES
Insure your tubes against blow
= outs.
R-2575, Fuse, 1 ampere....
R-2576, Fuse, 1% ampere
R-2577, Fuse, 2 ampere ....

VAUDIO FREQUENCY TRANSFORMERS

No
Too

cription.
Range given is in_meters whel
varied with a .001 Variable Con

No better Transformer on
the market. Highest class
Impregnated
Silicon steel stamp-

ings used. Save 50 per

cent by assembling it
d yourself.

R-1100, A.F. Trans-

former, ratio 4% to
........... cines 392,65
R 1150, A.F. Trans-

ratio 6% to

former,
1

2.65

HONEYCOMB COILS

better coils on the market
well known for lengthy des
Firm impregnation.

denser:

0. Turns Range Price
R-5000 25 120- 250 .40
R-5001 35 175- 450 .45
R-5002 50 240- 720 .90
R-5003 75 390- 910 .55
R-5004 100 500- 1450 .60
R-5005 150 600- 2000 .65
R-5006 200 900- 2500 .75
R-5007 250 1:00- 3500 .80
R-5008 300 1500- 1500 .85
R-5009 400 2000- 5000 1.00

10 500 2800- 6100 1.15
600 4000-10000 1.30
750 5000-12000 1.45
1000 7900 loDOD 1.70
1250 9750-1950 1.95
1500 14500- "6500 2.20

lead wire.
R-1500, Cord Tip Jack, each....

CORD TIP JACKS
Take the pluce of binding Dosts
on instruments or panel. Cord
tip firmly gripped by jack. Made
of brass, highly nickel-plated
and polished. Screw to attach
No soldering necessary. WG

CARDBOARD TUBING
Only
1k nlted States.

nned.
side Diameter.
Dianeter,

seamless tubing made in
Perfectly sea-
Heavy wall. (I.D.—In-
0.D.—Outside
L.—Length).

MICANITE TUBING
Especially suitable for CW work

Nothing better made. Natural
color.

R-250, Mlcann.e Tubing,

4” dia., $” long .........
R-251, \[lc.ml'.e Tubing,

6” dia., 6” long ..

o 1.60
JACKS AND PLUGS (S
Best material. Only pure sil-

ver contacts used. Factory that

makes DPostal

Thi

Telegraph jacks
is your guarantee.
R-1000, Jack,

makes these.

4-springs

p double eircuit ........ ozl

R-1001, Jack, 3»springs .80

R-1002, Automatic 5- spring Jack L. 1.00
R-1003, Plug ........o...0 ersvss .65

BUS BAR WlRE

TR - s
This wire is square, measuring 1/16” by 1/16”.

Kasy to solder as it {s already tinned.
on all up-to-date instruments.

Used

Sold in 2-foot

lengths only.

R-6400 Bus Bar Wire, per 2

-foot length..$.05

Made of special graphite
copher-plated at the ends.

NOMN-INDUCTIVE RESISTANCE

UNIVERSAL BEARING
THE bearing tohold variometer
and variocoupler rotors. Total =
jength of bearing 2%". Outside shart, 134”.
Ii/eggm of thread 1”. Length of threaded sleeve,
L.
R-1375, Bearing

Round rods 1%” long, %” dmmeter Resis-
tance accurate within 20 per cent.
R-5300 Resistance 12,000 ohms......... $.65
R-530!. Resistance 70,000 ohms.......... .65
B il YOO iBnR%'§sleﬁg!Rss .
R-8032, Brass od,
—n 8/32”  thread, per
length vewesmvrine. . $.
1R -6032, Brass Rad, 6/3"" “thread, per
eng

R-1425, Brass Rod, plain %” round. per
1eNEIN| e 8o cmcniten 850 g A ayeels o B A¥e b oty
R-3616 Brass Rod, plain 3/]6” round,
per length Siiiwssssic. sddn s serendd .06

BABY DETECTOR

Base is solid black comepe-
= sition; mounted on same is
nickel’ holder and binding
post, which holds the nuted
hard rubber knob with its
sliding rod member. Pat-
ent nickel detector cup and binding post. Pat-
ent cup bolds crystal.

R-1898. Baby Detector, with Galena . $.50

“RASCO’* LUBRICATED .
PANEL SWITCH [T

Our patent spring fork holds

the switch handle always at

a uniform tension. At the H.

same time 1t insures best

contact possible. New wip-

ing contact covers every portion of the switch

point. Double leaf blades used.

R-1921, '‘Rasco’’ Switeh .....-.....n... $.40

PANEL SWITCH LEVER
Imposible for this lever not
to make positive econtact. Leg
| radius 1% ”. Nickel-plated and
ﬁpollshed. Lock fork holds the
screw (in which it rotates) se-

curely. Loose contact 1mpossxble
R-200, Switch Lever m 3.3_0
““RASCO” NAME PLATES
The circular plate is our
new Binding Post Name

Plate. Diameter, 3.,
denominations:
R ND, -

““A” BATTERY
BATTERY —, D
SPEAKER, GRID, LOAD.
“C"”BATTERY—, AERIAL,

‘'RASCO”’

<+, INPUT, "A"

TERY-L "B" bATTLR\

+, LOOP, TICKLER,
“C” BATTERY

TE,
+ AT AMENT.

R-6000 to 6019, Binding
Post Name Plates, eachs B

\\\\S_(. Clgy,
denomination o

Dozen ..
Square Name Platcs

Same denominatlons as above also these :SERIES
ist STEP. 2ud STEP, 3rd STEP, SECONDARY
CONDENSER, TELEPFIONE, SECONDARY,
DETECTOR, TRANSMIT, GRID VARIO

PARALLEL, COUPLIA\G PRI-
LOADING COIL, RECEIVE, AN
PLATE VARIOMTER, “BLANK',

AUDI ON, OFF
R- 834 to 866, Square Name Plates, each..$. 03

R- S L INCREASE CURIED &k
{Le&ft)

R-840 "INCREASE CURRENT

Each .........

VERNIER
ga Cleverest vernier made.
i@ Can be used iwith any dial,
¥ Soft rubber ring enguges

dial.  Does away with
vernier condenser. We
guarantee results. All metal parts moulded

In best black composition. Nothing to come
me Biggest hit of u:e season.
R-1450, Vernier ........................ ..$.30

“RASCO”
CONDENSERS

R-5050, Phone Condensers, each.
R-5056, Grid Condensers, each.
R- 5059. Grid Leak Condensers, each ..

COPPER FOIL
Thinnest copper f011 made.
thick. Comes 4” wide.
R-5025, Caper Foll DEI f

10-ft. lensth ...

RADIO CEMENT

\Weather resisting. Used particu-

larly for cementing covered wilres.

Colls covered with this cement re-

auire no form. Wires hold together

sotely with this cement.

R-1750, Cement. 2-0z. bottie $.50 [
LEPHONE:

TS
SHELL AND CAP i
For the experiment- QIS
or we list this com- ===
position shell and cap. No holes in shell what-
soever. Takes standard 214” diabhragm.
R-2700. Shell-and-Cap, complete
R-2701, Shell only

MICA DIAPHRAGMS
Made of special India mica in twols ’
sizes, 214" diameter and 1-13/18” ©

diameter.  Excellent for etperimentatmn in
telephone work.

R-2550, Diaphragm, 218” ...... .. $.20
R-2551. Diaphragm, 1-13/16"

This business was originated with the sole idea in mind to cater to the radio amateur who has small orders.

OF OUR ORDERS ARE SMALL. THAT IS WHY YOUR SMALL ORDER CAN NEVER BE SIDE-TRACKED
BY US. A trial order will make you a life customer.
“WE CAN ONLY DISAPPOINT YOU ONCE.”

include delivery to your door.

Order from the above illustrations.
Try us with a 50c. order and make us prove what we say. Prices

ALL

24-hour service guaranteed.

98 Park Place, New YorkCity

Oldest and Original Exclusive
Radio Parts House in U. S.

Factories: Brooklyn, N. Y. — Elkridge, Md.

Sl T

DEALERS

£ Get Our Special
Proposition

é

LRI, AT IO

o

RHEOSTAT WINDINGS
These windings, with the switeh
arm shown below, constitute a
complete rheostat for the esperi-
menter. Resistance wound on
flexible black fibre. Carries 1%z
amperes, resistance 6 ohins.

R 4300 Rlieostat Resisumces 0
R 430I Potentiometer
sist,ance each (200 ohms)

E WITH COLLAR
Fits above,

R-1675, each cvo.covennn... $.10

i

P MAGNET WIRE
We list only best qualities,

‘DCC’”’ means Double Cotton
Covered. “'GS" means Green
Silk. "‘E’" stands for Enameled

The following come on 8-ounce
sbools:

R-2500, DCC No.
R-2501, DCC No.
R-2302, DCC No.
R-2503, DCC No.
R-2504, DCC No.
DCC No.
R-2506. DCC No.
The following come on

No. 20.. $ .50

GS No. 2 .55

GS No. 2 .60

GS No. 2 .65

. 3 1.05

. 32. 1.30

36. .85

$ .45

.55

.60

.65

.70

.80

1.00

.................... .01

......................... .03

......................... 04

.................. 12

Discounts of 10 per eent in 106- oot |mq.'

'The **Rasco’’ Catalog

CONTAINS 75 VACUUM TUBE HOOK-
UPS, 300 ILLUSTRATIONS
ll 500 ARTICLES, 68 PAGES

| All_ Armstrong
Circuits: These g
important circuits
are explained
clearly, all values
having heen given
leaving out noth-
ing that could
puzzle you.

Just to name s

few of the Vac-
|| wum Tube _eir
| cuits: The V.T,

as a detector anc|
one-step amplifi-
er ; Armstrong
circuits; one-step
radio  frequency
amnllﬁer and de-|
tector; three slaga]
uudio - frequency
amplifier; short
wave regenerative
circuits; 4-stage
radio  frequency
amplifiers; radio
and audio fre
yuency amplifier ;!
inductively coupl-
ed amplifier; Armstrong superautodyne ; radio
frequency amplifier and erystal detector - com-
bination V.T. detector one stage amblitier;
two stage radlo frequency amplitier and de-
tector with Tecdback coupling (regenerative) ;
| regenerative receiver, using single spider
web coil; Armstrong super-regenerative cir-
cuit; two stage radie frequency amplitier
meled to a two-rirenit tuner. uging two-
slide tuner regenerative receive wo stage
audio-trequency amplitier, using crystal or
V.T.; one stage radio frequency dJetector, |
two stages audio-frequency with feed-back
eoupling to first tube; power amplifier with
loud speaker; regenerative receiver and
one stage amplifier for DX work; one stage
radio frequency detector with feed-back
coupling; three stages radio frequeney, two
stages audio-frequency loop reception; erys-
tal detector with rectification: one tube su-
per-regenerative receiver; shurt wave regen- |

e

erative receiver with two variocouplers, ca-
pacity-coupled tuner: trap circuit to elim-
inate interference; selective circult to elim-
inate interference  The catalog contains
300 ilustrations. On account of its great
rost, it cannot be distributed free of charge.
Mailed only upen receipt of

Ik 15 Cents in Stamps or Coin.
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engaged in shore to ship work. Louis-

2148 Radio News for June, 1023
berg. N. 5., is a good second, but appears
to get more interference than Chatham

F_ —
experiences.

14
The wireless phone aboard the steamship
e America has once again proved its utility.
| The S.S. Alyonquin, nearby, desired imme-

diate medical advice for an injured sailor.

° This was furnished verbally by Dr. Woods

t at atls eS of the 4merica. Dr. Woods is getting quite
a reputation for his radio prescriptions to

- vessels that are withont a medical ofticer

aboard.
The big Berengaria has had her arc trans-

i -—:J I elmaco mitter veptaced by a valve transmitter for
g A long-wave work, and will shortly have a

—

Siemens quenched gap installatior for 607

Type B-R Receiver meter work.

By the bye, operators who desire to giv

fully meets the requirements service by delivering a variety of useful
. &f‘a;i‘rebgc‘:f.‘::‘(‘,?:‘l'l‘e“%o"‘::: weather reports should listen for NANTES
ing features: —UA-—at 12:30 P. M. GAM.T. This sta-
EFFICIENCY OF OPERA- tion using a wave of 2800 meters sends a
TION; Securing volume, dis- - concise report of the weather conditions—
i?.'ﬁ?élf.%?‘ﬁifﬁmiﬂé?ilf barometric pressures and forecasts for the
tivity. Broadcasting stations whole of the North Atlantic from America
one-half mile distant are to Europe. The report is in [French, but

tuned out by a slight turn of ) PR . e o
condenser dial. does not present any very great ditficulties

EASE OF OPERATION en- in the way of translation. Nantes uses

abling the novice to secure spark a“fj has a good range. .
satistactory results. The French steamship Jacques Cartier,

HIGHEST QUALITY OF WORK- when on the North Atlantic lane may be

MANSHIP AND MATERIALS. relied upon for an embracing weather report

| PRICE within the reach of everybody. [} | of the conditions in the North Atlantic on 600
H Manufactured exelusively for s by the Tri-City Radio Electric Supply Co., meters scent about noon and midnight.  This
ticensed under Armstrong U. 8. Patent No. 1113149, October dth, 1914, vessel, FTJ. is (lesignared the “Ocean Branch

of the French Meteo Service,” aund also
carries an observer of the U. S, Hydro-
graphic Bureau. The Jacques Carticr keeps
in touch with Bar Harbor and IFrance by
continuous wave, and is thereby kept fully
advised in regard to weather conditions.

How many operators listen for UA at
9 P. M. G.M.T.? That station hroadcasts
traffic at that time, using spark on 2,800
meters.  And don’t forget that, if you do
happen to get one for your vessel, in this
particular case your ship fax has to be
collected from the unfortunate addressee!
So be tactful!

Norddeich, Germany, KAV, has quite a
good C.W. installation now. Tle may he
heard in daylight when south of Cape
Race on 2,400 meters.

Specifications:

Panel—Formica, grained and machine engraved,Vario.
Coupler—Telmaco special silk wound with loading
inductance, Condenser—Special 13-plate with Bake-
lite ends. Rheostat—Single knob control.
Socket — Highly nickeled shell, Bakelite
base. Dials —are polished, present-
ing pleasing contrast with dull panel.
- Telmaco Adjustable Vernier Handle—
secures extremely fine tuning and
“ entirely eliminates body capacity
effects. Workmanship ~manufac-
tured according to Telmaco’s rigid
specifications. This Guarantees
Your Satisfaction. Either 6 volt or
1%2 volt tube may be used.

Price $25

The ultimate in value

v . Easthampton, WSA, is doing wonders as

Ny o FELMACO Type B’é Two Stage regards distances to the south of him on
s S A. F. Amplifier 600- and 450-meter spark anfd is une{{l‘nalle.d

: § . Matches the above in size and_construction. The greatest by any other coast station for working in
Qality Radio Cxclusively Amplifier value on the marker. Price $20.00. that direction. The other night he worked

. 5 the steamship Pan-America, then off Rio.

Bona Fide Jobbers e S We hear he has worked the Lamport and
If our salesmen have not reached  TELEPHONE MAINTENANCE CO. Holt Pundyck even farther south. You've

you with our proposition, write or

PO T -y oo MG o
wire for it today 20 S. Wells Street, Dept. B Chicago, Hlinois L some “Cigar Box” WSA—what's in iti

The Radio Corporation station, situated
L in New York, WNY, is now trying out

interrupted C.\V. on 600 meters. He will
also work pure C.\V. on this wave, if re-

quested to do so. ) .
L ARN I HE CODE A I HOME The British Post Office station at Devizes
is now transmitting calibration waves dur-
r

“Just Listen—The Omnigraphwill do the teaching’

H ing the day and night on 2,100 meters, This
with the isgto enable vessels to tune each other to
the standard wave. A good idea, but hardly

OM NIGRAPH practicable. Whit about the time when we
do all get that 2,100-meter wave exactly ?
THE. OMNIGRAPH Automatic Transmitter \WVill we not interfere with one another ter-

will teach you both the Wireless and Morse ribly and lose the advantage of heing able
Codes—right in your own home— to utilize the slight differences in wave-
quickly. easily and inexpensively. Connected length in the elimination of inter ference ?
with Buzzer, Buzzer and Phone or to Sounder, After all, it surely is’t difficult for an oper-
it will send you unlimited messages, at any ator awaiting a call to “search around with
speed, from 5 to 50 words a minute. his tuning devices.”

THE OMNIGRAPH is not an experiment. For
more than I3 years, it has been sold all over the

o e ek et OS Ot | | S.S. MAJESTIC HAS HIGH SPEED

—in fact, the Dept. of Commerce uses the OMNIBRAPR to test all applicants applying for a Radio license. The AND RECEIVER
OMNIGRAPH has been su«:ccsnfullyI :dopted bl; the leading Universitics, Colleges and Radio Schools. TRANSMITTER i
On the last voyage of the White Star

Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY. A | ,
Liner Majestic, the world's greatest steamn-

: C . ner Ma : n

ship, radio messages were exchanged with

The Omnlgraph Mfg. 0-, zu H“dson St' New York CIty shore stations of Radio Corporation of
If you own a Radio Phone set and don’t know the code—you are missing most of the fun America at speeds of over 80 WOI‘d'S per

- — . . minute when the vessel was 1,000 miles at

www americanradiohistorvy com
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NEW SUPER VERNIER RHEOSTAT

Here is an instrument that is the last word in Rheostats. 50,000 adjustments for
$1.00. 'The drum is moulded and cannot shrink. No danger of the wires loosening.
Easy to mount on panel. Pushing the knob way in turns off filament. Turning the
knob gives the very finest adjustment. Often a turn of 1/32 inch will clear up a
station or separate two stations,

The regular Rheostat has 6 ohms resistance. We furnish this Rheostat with 12
ohms resistance if you require it at a price of $1.10. For the 201A
tubes 6 to 12 ohms resistance is necessary to get hest results.

/4 WorkRite Super Vernier Rheostat on your Detector Tube will double
the efficiency of your set. Try it and see. Put a WorkRite Rheostat
on each of your tubes and get perfect edjustments.

WorkRite New Super

Vernier Rheostat
(With12 ohm resistance $1.10) OO
L ]

Tunes Out Local Stations and
Gets the Station You Want

I'wn WarkRite Variometers and one Work-
Rite Variocoupler make up the Famous Work-
Rite Tuner Team ahout which the whaole
country is talking. No difhculty to separate
stations and bring in the one you want clear
and loud. The coupler is made from mould-
ed Bakelite and wound with green silk. The
Variometer is made from polished Mahog-
any; has a range of 200 to 760 meters.
Make up a set with WorkRite parts and see
what a real set is like.

WorkRite Super Variometer each $350

WorkRite | WorkRite 180° Super Variocoup-
ler each .................. ...

WorkRite 180°

Super Variometer Super Variocoupler

Read What One WorkRite Radio Fan Writes
Dayton, Ohio, Mar. 12, 1923.
Last August I assembled a vadio set using your WorkRite Farts, employing your hookup. With
this ontht I have heard voices from every State in the Union with the exception of Nevada and
Mississippi, from each border province of Canada, from Cuba, from Porto Rico, and upon three
occasions from Hawaii. Pacific Coast stations come in nightly; I have heard 28 of them, etc.
RALPH C. McSHERRY, 114 N. Western Ave.

Other WorkRite Radio Products

WorkRite E-Z-Tune Dial ..., 75¢ WorkRite Concert Headset ................. ...t $6.00
WorkRite Concertola Jr. ...l $12.00 WorkRite Switch Sets ........coiiiiiiiiiiiiiiiin, 50¢
WorkRite Concertola Sr. ..ot $24.00 WorkRite Hydrometers ......... ..o 75¢

WorkRite Radio Parts WorkRite
THE WORKRITE MANUFACTURING CO.

5511 EUCLID AVENUE CLEVELAND, OHIO
Branch Office, 2204 Michigan Ave., Chicago
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When you Amplify—
Simplify!

Put a General Radio Type 300 Amplifier
Unit along side your detector set. Works
equally well with crystal or tube detec-
tors. Can be used for either table or
pancl mounting. No storage battery re-
quired. A compact unit, wired ready for
external connections. Two or more
units may be used together to obtain
multi-stage amplification.

Type 300-A Amplifier Unit for WD-11
Tube is built around our 231-A ampli-
fying transformer. Mounted on a nickel finish brass bracket. Price. . . .$7.50
Type 300-B Amplifier Unit, for use with standard 6 volt Tubes. Price. .$8.00

Ask for Bulletin 914Q.

General Radio type 231-A Amplifying Transformer gives the maximum amplification
possible without distortion.

Faint signals, high-pitched and low-pitched notes alike, are delivered undistorted to
the grid of the Amplifying tube. “Howling” in the audio frequency circuit is never
caused by a Type 231-A. Design, material and construction are in keeping with the
General Radio Company’s standard—a standard established by eight years of design-
ing and building the highest grade of laboratory radio apparatus for leading Univer-
sities and Technical Schools.

Every General Radio Amplifying Transformer is guaranteed and will be replaced if
winding defects ever develop. Send for Bulletin 912N.

GENERAL RADIO CO.

Manufacturers of

Radio and Electrical Laboratory Apparatus

Massachusetts Avenue and Windsor St.
Cambridge 39 Massachusetts

Standardize on General Radio Equipment Throughout

STANDARD APPARATUS

At Attractive Prices. Read This Column Carefully. It Will Pay You

Complete Parts to Build Your Own Tube Set, $15.00

Shamroek Variocoupler Socket | Switch Lever and Switch Points
3 inch dial Grid Leak and Grid Condenser 23 Plate variable Condenser

7 x 12 Bakellte Panel Rubber Binding Posts (Made by .John Firth)
KKlosner Rheostat 12 feet Buss Bar Wire Complete book of latest circuits

A GUARANTEED 1 1-2 Volt TUBE FREE with Above Parts
These are carefully constructed of genuine mahogany, hand ruhbed.
CABINETSeasy access to interior. They are made to fit your parlor.

7x14—$3.75 7x18—%4.00 7%24—54.50.
PHONES

The tops are hinged for
7x10—8$3.35 7x12—$3.50

N. & K., German manufacture, 6000 ohms Resistance, Nowhere at any price can
you equal the supreme sensitiveness of these phones and we stand ready to demonstrate 0 75
this claim to your satisfaetion.

HEAD SETS @ List AUDIO TRANSFORMERS

List Drice ur Price ist Price Our Price
$8.00 Brrandes .. Superier $5.50 $7.00 Federal .. L...... $5.60
8.00 Dictograph .............. 5.7% 7.00 Radio Corp. U. v. 712 ... .. .. .| 5.60
8.00 Federal 2200 Ohms . 4.95 6.50 Rasla ............. .. il 5.10
7.50 Stromberg Carlson ... 4.75 4.50 Thordarsen 300
6.00 Frost 3000 Ohms 4.25 6.00 Amplex W. D. 73 o2 3.95
6.00 Royalfone ... ..... 3.75 5.00 General Radio ... .. 4.35
5.50 Murdock Type 57 4.10 G.00 Jefferson ... ... ... .. 5.00
12.00 Western Electric 500w ... 9.50 7.00 Amertram .. 5.95
12.00 Baldwin Type C. Master 8.50 5.00 Aeme ...... .. .. . 410
6.00 Baldwin Type C. Single Y S IS 4.00 PANELS

) L.OUD SPEAKERS BAKELITE—3/16 inch Stock
$161.00 Western Electrie ..................... $145.00 700G gt $1.35 7x15.... !

55.00 Western Efeetric _................... .. 50 Zx 2. g 1.45

45.00 Magnavox (New Type) 31.50 7x 4. .. .. . . 1.85 7 x 24

40.00 Callophone ..... 30.00 HARD RUBBER—Grade A i

20,00 Pictograph . ...o.... L Ll 18.00  7x40.. ...... 008090  7x(8..... .. ... ... $1.45

15.00 Brittania a 7x15. . co..... 135 7Xx24. ... ... ... 1.90

MISCELLANEOUS SPECIALS

irth 23 Plate Condenser...... §1.30  Firth Crystal Detectors ... ...$1.00 (80° Variocoupler .. [}
::;::1‘ Trinle Sockets ...... . .90 Bratch Lightning Arrestor . 1.25  Varioemeters ... .. . .. 5
Firth Double Sackets ... . .70 Bulldog Phone Plugs ~.... L.O0  Vernier Rheostats 5
Millard Rheostats . .. .45 Three Coil Mountings ... . .. 350 11 Plate Condenser ... 5

5
0

Phone Cords .. .. . .60  Two Coil Mountings ...~ . 275
Eg:jl?gl'yneMSwitch Levers...... .23 Single Coil Mountings ... .... "'50 W D Il Sockets

Full Line of ALL STANDARD SETS and ACCESSORIES at ‘Greatly Reduced Prices.
Write for Our Quotations.
All Mail Orders Shipped on same day as received. Send Money Order including Postage.

STUYVESANT RADIO CORPORATION

15 East 14th Street, between 5th Avenue and Union Square, New York City

43 Plate Condenser
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sea. Ordinarily speeds in excess of about
25 words per minute cannot he attained by
hand sending and in order to meet the de-
mands of increasing radiogram trathic created
by the large passenger liners, machine send-
ing must be used in which case a given mes-
sage can be sent and received in one-third
the time required by manual methods.

The earlier experiments aboard the
Majestic permitted only one way high speed
transmission, namely, from ship to shore,
there being no apparatus on board the vessel
capahle of receiving high speed transmission.
In order to effect two-wway high speed tele-
graphic service on the vessel during its last
vovage to New York, it was equipped by
the Marconi Company with a high speed
receiver which worked most satisfactorily.
High speed signals were also received from
“Paris” at a distance of cight hundred (800)
miles at a speed of 80 words per minute.
Wircless press was completely and per-
fectly recorded by the automatic receiver
through medium static from the station of
the R. C. A. at Chatham, Mass. At the
same time that this automatic high speed
reception was carried out it was possible
for the operator on watch to listen in on
the ordinary ship's wave-length for general
“ship to ship” wireless.

Not only does the use of automatic high
speed receiving and sending apparatus en-
able operators to handle more traffic in less
time and thereby provide freedom of the
ether for other vessels to operate their radio
sets but in addition secrecy of communica-
tion is maintained, owing to the great rapidity
with which the dots and dashes are trans-
mitted. It is difficult for the average op-
erator to copy over 30 words per minute for
any length of time, consequently when work-
ing at double speed the telegraph char-
acters follow in such rapid succession that
they cannot he deciphered.

While the tests so far made by the Marconj
International Marine Communication Co.
and the Radio Corporation of America have
proved highly successful, the principal bene-
fits will be derived from this new apparatus
wh