———

$6.00 a Yea

52 Numbers

(C.ns and Kwing)
An ingenious radio receiving set, the novelty of which is that it
makes its own record of messages received, without the necessity of
the operator being constantly “on the job.” It recently was per- fountain pen which travels horizontally across the sheet, actuated

by a very slow feed fine machine screw attachment, driven by a

and dashes of the message, and which preserves the record of
the signals received. The record is taken down by an ordinary

fected for use by the Bureau of Standards, Washington, D. C.
The illustration shows the two inventors, Dr. J. C. Karcher (left) small motor. The signals themselves are amplified, and the output
and Dr. E. A. Eckhardt (right), getting their machine into final actuates a very sensitive relay which in turn works the mechan-
working order. The large cylinder in the center of the picture is ism which causes the pem te oscillate in irregular lines, which are
the roller upon which is drawn a jagged line, representing the dots transcribed at the leisure of the operator.
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WILLARD

WILLARD RADIO CO.
Dept. R. W., 21 Broadway, New York

REINARTZ CIRCUIT

EVERY PART COMPLETE

{ Reinartz weund oeil, | tube socket, §
cheostat, | 23-plate .0005 MFD variable eon.
denssr, | (3-plate .00025 MFD variable oon-
denser, 3 Inductanse switohes, 16 switeh
peints and nuts, 8 binding pssts, i variable
orid lul:.b | ‘:roz“nl-'o' :l:o:o eondensar,
neoossary bus re, s

orade Radien nel and diagram

and ecomplete Imstructiens $10000

........

FLEWELLING CIRCUIT

EVERY PART COMPLETE
2 hensysomb oolis, | 2-00ll meunting, 2 ool
plugs, 3 .008 easers, | variable grid leak,
{ grid leak, | 23-plate .0005 MFD variable
sondenser, | Vernler rheestat, | tube sosket, O
binding pests, 20 fest bus ber wire, | Mg-
grade RADION panei, | ¥ dial and tho
Radle Digest Beekiet on Op-
eration and Ceastrustion of Ci
QUIL .cccevcoccrsocncscsansanasse ® J

TWO STAGE AUDIO

FREQUENCY AMPLIFIER

EVERY PART COMPLETE
{ 7x9 panel, 2 audie frequen transformers |
(5 to 1| ratie), 2 rheestats, 2 V. T. sockets,
8 jacks (deuble eireuit), 7 binding pests, !
variable resistanee leak, noeessary

bus bar wire. Can be used sm-$11.00

cessfully with any elreuit........

Write for our Catalog No. 7
Mustrating and describing all our products.

Every article advertised above is
teed both by the manufacturer and gy “ue—

Mail orders filled immediately—iransporie-
tiom PREPAID on all orders of $5.00 or
over east of the Msssissippi River. All
others include postage.

High Class Printed Stationery

Cards, 500, $2.45; 1000, $3.835. Lsttorheads,
watermarked, 500, $2.85: (000, $4.50. En-
velopes, Boend, 500, $3.28; 1000, $3.78. Terms,
u:h“‘wlﬂ: order. Charges prepald. Werk Guar-
an o

FEDERAL PRINTING CO.

1840 CALIFORNIA 8T. DENVER, COLO.

VARIOMETERS
Better than

Wave Length. Unconditionally Guarantsed.

VARI U RS, sol-
OCOUPLE }.:.m u.:l“$2.50

all hook-ups. 2
A. M. F. RADIO COMPANY

30 EAST 23RD STREET, NEW YORK CITY
Seqd money order, including postage.

Pruden Reliable
for Good Results
Radio Specialties
Dealers write today for
our interesting proposition.

FREDERICK H. PRUDEN, Inc.

993 Bergen Ave., Jorsey City, N. J.

The
PERFECT RECEIVER
e One Tube Reflex

Endorsed by the New Yeork Evening Mall

Brings in DX Complete.
Make One Tube Do the Work of Two

PARTS CONSIST OF THE
FOLLOWING:

One Super Sensitive Crystal

One Crystal Detector

One WD-11 VT Socket

20 Feet of Buas Wire

One 7x14x3/16 Formica Panel (Drilled)
Eight Marked Binding Posts

Two 3-in. Pathe Dials

14 Switch Points

2 Switch Levers

Four Stops

One Rheostat |
One Double Circuit Jack

One DL Honeycomb Coil No. 50

One 43 Plate Condenser

180 Degree Variocoupler

One Audio Transformer

Two .002 Mica Condensers

Total
$17.50
Spider Web Inductance Cail........... $1.50
.0001 Variable Vernier Condenser....... $5.00
Above to be used with Reinartz Tuner.
National Headsets ............ccc0ven.. $4.25
Federal Headsets ...........cccceeennene $5.00
Kellogg Headsets .............. . $8.00
Western Electric Headsets............. $8.50

Formica Parels, cut to measure..2c sq. in.
A complete line of Weston Instruments
in stock. Also a full line of all makes
Radio Supplies. :

MAIL ORDERS ARE OUR SPECIALTY

American Radio Stores
235 Fulton Street, New York City

AN erders must include postage, and all ehecks
must be certified.

Standard Merchandise
at Cut Rate Prices

List Our

Priee Price
Framingham Plain Rheostats... .. ee..$ 75 $ .65
Framingham Vernier Rhosstats....... 1.25 1.10
Klesnor Vernier Rhoostats........... 1.50 90
Klesner Vernier with Dial............ 1.50 1.30
6 Veit Detecter Tube............... 4.00 2.25
6 Voit Amplifier Tube................ 4.50 2.78
Freshman Varisable @Qrid Leak........ 1.00 .79
Rapce WD-I1 Transformers.......... 5.00 3.95
Clee Two-Way Plugs................ 1.00 75
Pllet Plugs .......cccocnvcvccnonascos 1.00 .63
Workrite Varlemeter ................ 3.50 2.99
Workrite Varioeoupler ............... 3.50 2.8
Workrite Headphenes ................ 8.50 7.00
Workrite Loudspeakers .............. 12.00 10.00
3”7 Dials .......c 000t scnonnne 1.00 .35
Rapoo Phonograph Attachment........ 1.00 .70

CASH OR MONEY ORDERS WITH ORDER.
RAPCO PAYS ALL PARCELS POST CHARGES

RADIO PRODUCTS CO.

147 West 23rd Street, New Yerk City. N. V.

It’s the contact

A that counts

The special phosphor
bronze clips of the Na-ald
WwW.D. 11 ket maintain
perfect contact regardless
( of any variation in tube
\, prongs and bases.

Moulded from genuine Con-
densite, these sockets are
made for use with the fa-
mous W. D. 11 tubes, oper-
ated by a single cell battery.

The Na-ald De Luxe V. T,
Socket 18 of higheat quality
throughout, Its laminated
phosphor bronze strips press
firmly with a side wipe ac-
tion on the contact ping,
keeping surface clean and in-
suring perfect contact.

These sockets retail
at 75¢ each

Send stamp for dial small-
space socket, condenser and
R4 transformer circulars.

Alden Manufacturing Co.

Formerly
ALDEN-NAPIER CO.
Dept. L 52 Willow SBtreet
Springfield, Mass.

Na-ald W.D. 11
No. 411

Booklet with wiring design
{nstructions for Hazeltine's
Neutrodyne and the Flewel-
lingk Super-regenerative Cir-

P e | - mitmnhar nf

RADI
At Cut Prices

Srandard parts only in original
packing. Sold on a ““money-

back’’ basis.
Reference RADIO WORLD
PHONES
$8.00 Dictographs ....ccccccvnee TP THT $5.98
8.00 Federal Phones ....cc.cccceeee cees. B.98
13.00 Baldwin ..... secscessssscssssss s 8.98
8.00 Brandeg ....cccccceesccase vecessse 5.98
7.50 Boyal Foned ...cccccccevccccecsces 8.78
TUBES
8 Volt Peanut Tube.........ccctceeccane 3.00
(Can be used on a dry weell)
134 Voit Mercury Tube......ccocovcccece 4.30
CABINETS
Made In our factery
7 X 107 . ..iecccrecensosccassaaccsene $1.98
T?” X 18 . ..ccccovrcncnscscscsccnssacen 2.98
TN X 217 . .i.ccentseascacaccnsceraans 3.28
7 £ 847 .. cc.ccevccccnccncsscsasecnan 8.68
MISCELLANEOUS

$20.00 Dictograph Loud Bpeaker....... ..$18.98
DURATEX Permanent Crystal Detestsr.... 2.00
$18.50 Homocharger ....cccscececccscsce . 18.98
WD-11 AdapDter ....cccoccccccacsensenas .08
2235 Volt ““B’’ Battery, guarantsed........ K 1
$132.00 Radiols B C Bet Special......... 84.50
8.00 Atwater-Kent Variometer ....... . 7.30
8.00 Atwater-Kent Variecoupler ...... 7.30
12.00 Nickel Amplilone Homm .......... 4.98
Solderall per tub® ......cccocaceeeccconcne .29
Ammeter for ‘“B’° Batterles .......... o 49
$5.00 43-Plate Condenser “....... SR T 1.98
4.00 23-Plate OCondenser ....... SreTeI e .88
9.inch Bakelite Dials .......cco00ccceee. 28
8-inch Bakelite Dials ..c.cccccecencecee 58
WD-11 Transformer for WD-11 Tube..... . 4.88

$1.00 Freshman Variable Grid Leak and
Condenser Combined.......cecc0. A3
Genuine All-Wave Coupler ........cccccee 2.90
$10.00—8000 Meter Coupler ..........c. 4.08

WHEN ORDERING BY MAIL
Add Postage by the Follewing Ssale

PURCHASES
Up to $1.00.......ccveccveee... 0dll 10e,
$1.01 to $2.00.........

“ 1Be.
2.01 w ’.“...‘....Q....'.Q.. o ’“.
3.01“ 5'“.....0...0........ - '“
6001“ 7.”...'.0"......'..' “ *
7.01“ lo.w ........ s0e R0 e®a s - m

Meney erder or persenal shosk astsepted.
All above gquotations subjeet te prior sale.

RADIO STORES

Dept. E. 3, 191 Fulton Street, N. Y.C.

NEW YORK'S GREATEST RADIO
MAIL ORDER HOUSE

No Free List

Rapro WorLD has no free list. The
only copies sent out by the publish-
ers are to fill the ever-increasing
orders of the American News Com-
pany, the large numbers of subscrip-
tion orders received at the office of
publication, and one voucher copy to
each advertiser and advertising agent

represented in current issues.
Diven IXTAanrnw 1402 Remadarasr N V
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Dr. Lee De Forest Demonstrates
His Talkmg Plcture Machme

| o o2 "‘vl
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Dr. Lee De Forest demonstrating his wonderful new invention which will make

(C. Paul Thompson)

A vital step forward in the field of science was
demonstrated on March 12, 1923, in Dr. Lee De Forest’s
studio, New York City, by Dr. De Forest himself. The
device exhibited was a machine for photographing the
human voice on the edge of a regular motion picture
film while the picture itself is being taken.

Dr. De Forest has been working for the past three
years on this invention, and has at last been able to

call his experiments a success. The illustration here-
with shows the inventor, who is also responsible for
the present day audion and vacuum tube, with an or-
dinary motion picture camera, which he has adapted
£A~r 11ce with hic new device He i1 holdine what is

i~
A
o -

l‘hr y
‘A T -.’

motion pictures possible. Dr. De Forest is bholding the

talking
“Photion” tube, which is the heart of the invention.

termed a photion tube, that is used to produce the
voice on the film itself in a manner that at the present
time cannot be made public.

By means of this device it will soon be possible to
sit in your favorite moving picture theatre and instead
of looking at the “pictures” you will also be enabled
to hear the voices of the actors themselves. This idea
is not new in itself, as many inventors have attempted
to do the same thing for a number of years. Those
of you whose memories are good will remember the
attempt to synchronize motion pictures and talking
machines at the old Eden Musee in New York some
veare 200 that met with such a terrible failiire
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Combining Radio Frequency and

Regeneration
By C. White, Consulting Engineer

have often been looked upon as two different
ways of obtaining the same end and have sel-
dom, if ever, been considered as a possible combination.
The reason for this opinion has been due largely to the
trouble experienced in keeping the tubes in the radio-
frequency stages from oscillating. This tendency has
existed even when no type of tickler or feed-back was
employed. Poorly designed radio-frequency amplify-
ing transformers, inductive reaction of the fields of the
various radio stages due to a compact assembly with
little or no intershielding, poorly insulated connecting
wires, and incorrect style or make of vacuum tube have
been blamed. But, the most potent reason, which was
the feed-back of current through the common “A” and
“B” batteries, was generally left unconsidered.
From my own laboratory experience it has been defi-
nitely proved that howling and other reactions that arc
far above the range of audibility are produced by this

Y.

R‘\DIO frequency amplification and regeneration

Schematic diagram illustrating the method of combining

radio frequency with regeneration as explained in the ac-

companying text. The choke coils (x) are absolutely neces-
sary to the correct functioning of this circuit.
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frequent cause. Many receivers using a single tube as
a detector without a tickler or feed-back and several
stages of radio-frequency severely suffered in their
range of reception efficiency due to the fact that at
times for no apparent reason one or more of the tubes

would start oscillating. At times, however, the inter-

reaction was so severe that a constant hum or whistlc
could be heard'in the phones. After placing choke coils
and by-pass condensers in the battery lead wire circuits
it was ascertained that practically all trouble due to
oscillations was eliminated, that the reception efficiency
was remarkably increased and the reliability or stabil-
ity of operation was greatly enhanced. So stable and
steady did the operation become when a potentiometer
was placed across the filament of each tube in the set
that it was decided to try out a tickler coil in the plate
circuit of the detecting tube and see if the old tendency
to oscillate when the filament was turned up a little
too high returned.

It was found, however, that there was practically -no
difference between the outfit and an ordinary regenera-
tive receiver in case of oscillation and stopping the
same to adjust for maximum regeneration which is oh-
tained when the detector is on the verge of jumping
into oscillation. The receiver tuned-in very distant
stations as easily as a good reliable single circuit re-
generative tuner picking up local stations. So clear did

the distant stations come in on a loud speaker that for
a time we were almost certain that it was,a rather
nearby broadcasting station.

To many looking for the first time at the diagramn
the cost of this set will appear to be excessive; but
such is not the case, for it is possible by careful selec-
tion of the right apparatus and the right place to buy
to complete this set at a total cost of about $150.

For the amateur who wishes to extend the range of
his present single circuit regenerative tuner, the
schematic connections as shown in the illustration
herewith will be an aid. It simply will be necessary for
him to insert two radio-frequency amplifying trans-
formers and two extra tubes before the detecting bulb
and add the audio-frequency stages after the detector.
Then he will have the combined advantages of two
stages of radio-frequency, a regenerative detector, and
two stages of audio-frequency amplification. Oi
course, he will have to place in the lead wires of his
outfit the necessary choke coils marked X and the by-
pass condensers designated by the letter C. Although
the potentiometers are an added refinement still their
use is fully justified since with them in the circuit it is
possible to hold the grid of each tube to the correct
negative potential and thus cut down all tendency of
oscillation in the radio-frequency stages, thereby con-
fining oscillation and regeneration to the detector tube
alone, where it should be.

The constants and the types of apparatus for the
various important parts of the circuit are as follows:
The condenser C-1 is a 23 plate air variable, the unit
E-F is an ordinary standard variocoupler employing E
for the stator in the circuit and F for the rotor. All
the units marked P are potentiometers having a resist-
ance of about 250 ohms, the units marked X are chokc
coils that have an inductance of .1 henry, and the con-
densers lettered C have a capacity of .25 mid. apiece.
The transformers labeled R.T. are the radio-frequency
transformers and those with A.T. on them are the audio-
frequency amplifying transformers. A grid leak and
grid leak condenser are recommended for use in the grid
circuit of the detecting tube. The resistance and
capacity of the same solely depends upon the particular
tube used and easily can be found by trial, since the
operation of the entire outfit does not critically depend-
upon it. The condenser C-2 is a fixed mica condensér
of .002 mid. capacity. The “B” battery terminal
marked B+ is the positive terminal for the plate
voltage applied to the detecting bulb, since it will be
necessary to impress less plate potential on the detec-
tor than on the amplifiers. In order to keep the ex-
pense of operation as low as possible it is recommended
that the new UV201-A Radiotrons or Cunningham’s
C301-A tubes be employed for all the stages and the
detector. WD-11 tubes do not function satisfactorily
with this type of circuit, and the ordinary tubes would
require five amperes at five volts for operation whereas
the type recommended would require only 114 amperes
at five volts—just one-fourth as much power to light
the filaments. Phone terminal jacks can be used on
the audio-frequency stages but it is far better to adjust
aniplification by lowering the filaments of both tubes
than to put out one tube and burn the other brightly.
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Boy Scouts Carry Radio With Them on Hikes
By David B. Rogers

HEN the Boy Scouts go week-ending at
Kanohwahke Lakes, N. J., in the Palisades
Interstate Park where the Boy Scout Founda-

tion of Greater New York conducts the largest all-the-
year-round Scout camp in the world, they carry their
radio with them. During the day it is useful for keep-
ing in touch with headquarters, and at night it is called
upon to prove its recreational value.

Several hundred Boy Scout troops in New York City
now have sets, mostly of the portable type for field
use, but in addition some of the troops maintain power-
ful tube sets at their headquarters. In many cases the
~sets have been designed and built by the boys them-

selves. Scout Robert S. Dunham of Troop 501, Man-

hattan, is responsible for one of the most efficient of
these home-made sets. By an ingenious hook-up and
panel plan, with jacks permitting the insertion of either
head phones or microphone, he has concentrated his
whole apparatus in a small rectangular box weighing
less than ten pounds.

The Scouts were active in wireless work even pre-
vious to the recent radio boom. For a number of years
now, a special radio award has been included on the
list of Merit Badges given to Scouts acquiring specific
knowledge of some sixty different vocational and
avocational activities such as agriculture, signalling,
plumbing, chemistry, printing, public health, crafts-
manship, first-aid, business, civics, art, and electricity.
And now the Radio Badge is worn with pride on many
a khaki service sleeve.

T

Boy Scouts carry a portable radio set on their hikes and rossd
and transmitting between different u:lt:‘cﬂ“ Vi

o=

Chronology of Speech Tr\ansmission by Wire and Wireless

In its annual report to stockholders for the year
1922, made public last week, the American Telephone
and Telegraph Company publishes the following inter-
esting chronological table of events in the transmission

of speech:

1875 First words transmitted by telephone.
1876 First complete sentence transmitted by telephone.
, First conversation by overhead line, 2 miles—

Boston to Cambridge.
30,872 Bell telepone stations in the United States.

Conversation by overhead line, 45 miles—Boston
to Providence.

1880

1881 Conversation by underground cable, 4 mile.
1884 Conversation by overhead line (hard-drawn cop-
per), 235 miles—Boston to New York.

1890 211,503 Bell telephone stations.

1892 Conversation by overhead line, 900 miles—New
York to Chicago.

1900 676,733 Bell telephone stations owned and con-
nected.

1992 First conversation by long-distance underground
cable, 10 miles—New York to Newark.

1906 Conversation by underground cable, 90 niiles—
New York to Philadelphia.

1910 5,142,692 Bell telephone stations owned and con-
nected.

1911 Conversation by overhead line, 2,100 miles—New
York to Denver.

1913 Conversation by overhead line, 2,600 miles—New

York to Salt Lake City.
Conversation by underground cable, 455 miles—

Boston to Washington.

1915 First conversation by transcontinental line, 3,650
miles—Boston to San Francisco.

Speech transmitted for the first time by radio
telephone from Arlington, Va., across the con-
tinent to San Francisco, over the Pacific to the
Hawaiian Islands, and across the Atlantic to
Paris.

1920 11,795,747 Bell telephone stations owned and con-
nected.

1921 Conversation by deep sea cable, 115 miles—Key
West, Fla., to Havana, Cuba.

First conversation between Havana, Cuba, and
Catalina Island by submarine cable, overhead
and underground lines and radio telephone—
distance 5,500 miles.

Extension of Boston-Philadelphia cable to Pitts-
burgh—total distance 621 miles.

President Harding’s inaugural address delivered
by loud speaker to more than 100,000 people.

Armistice Day exercises at burial of unknown
soldier delivered by means of loud speaker and
long lines to more than 150,000 people in
Arlington, Va., New York and San Francisco.

1922 Ship-to-shore conversation by wire and wireless
between Bell telephones in homes and offices
and the S.S. America 400 miles at sea in the
Atlantic.

1923 14,050,565 Bell telephone stations owned and con-
nected.

Successful demonstration of trans-oceanic radio
telephony from a Bell telephone station in New
York City to a group of scientists and journal-
1sts in New Southgate, England.
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A Simple Method of Winding Coils
for the Flewelling Circuit
By Arthur §. Gordon

circuit as described in Rapio WorLp for Feb. 24,

1923, by Robert L. Dougherty, you will appreciate
the simple method of winding honeycomb coilscoutlined
in the following paragraphs. If you already know how
to wind the coils, but are hesitating because of the
difficulty encountered in mounting them, you will ap-
preciate the novel and original idea suggested here, in

IF you are experimenting with the new Flewelling

2-\4CH TUBE --
STURPFEOD witTh

TWINE TO HMOLD
NMAILZUNTIL Cow S
W OUND

CARCLE OF g

Fig. 1. IHustrating how the cardboard tube is prepared for the wind-
ing and how the end of the wire is soldered to a copper nail which js
afterward employed as a contact for use with the adapter.

which two copper nails and two contact clips from a
discarded B battery are made to serve the purpose of
the most complicated adapter. At any rate, this article
is offered at this time because of the increased interest
in that hook-up which not only achieves super-regen-
eration with a single tube, but achieves it by the use
of no more complicated a tuning device than the honey-
comb coil.

Not only in the Flewelling circuit, however, does the
honeycomb coil find its ideal application. Long before
super-regeneration was thought of, single circuit ama-
teurs were using DL coils because they were so easily

() Coner ..".‘.

MUOTE THAT EACH TURM
GOR > ANOUND IWO "iNS

Fig. 2. Showing how the turns are carried around the coil. Note that they
jump two pegs instesad of one as is usually the case. The winding goes
over the nails and holds them in place.
replaced with similar coils of a lesser or greater in-
ductance. A set supplied with a complete row of
honeycombs could jump instantly from 200 meters to
2,000 meters with no more effort than merely placing
in the adapter that coil which possessed the required
number of turns. This flexibility has given DL coils a
deserved popularity in the past, and the new use for
theém in connection with the Flewelling super-circuit is
bound to increase the number of amateurs who look
with favor upon them. Possibly many of these enthu-
siasts will be meeting the honeycomb winding for the
first time; and for this reason, as well as for those
given above, the construction of a DL coil of any de-
sired number of turns is described and illustrated here-

with in detail. o o
A cardboard tube, two inches in diameter, is ideal

for the form about which to wind the coils. Wound
on smaller tubes, the coils do not function well, while
the use of larger cardboard forms increases the linear
amount of wire without adding anything to the
eficiency of the coils. The same statements apply to
the width, which should be about one inch. Of course,
there is a little margin on each side of these dimensions
which makes no difference whatever.

Measure off and mark on the tube two pencil lines
one inch apart. Leave a margin of one-half inch be-
tween the first line and the edge of the tube, because
in this simplified method of winding where common
pins are used as angle pegs, there must be extra card-
board on both sides of the line. Before placing the
double row of pins around the form, however, as shown
in Fig. 1, stuff the tube with cloth or cotton, making
it, in effect, a cardboard pin cushion. This padding
gives strength and steadiness to the pins and effec-
tively takes the places of the wooden cylindrical block
usually employed.

When the pins are in place about one-quarter inch
apart, 25 pins once around, the form is ready for wind-

proi:acﬂnctbo . and also for
shows the me ofathchingmwlnd!n'bﬂumﬂs

ing. The right size of wire for coils of 50 and 75 turns
is No. 22 or No. 24 SCC copper, although finer wire up
to No. 30 may be, and is, used on coils of a greater
number of turns. Before winding, solder the beginning
of the wire along the upper half of a plain copper nail,
which may be bought cheaply at any hardware store.
Place this nail between any two pins with its lower
part projecting beyond the second row of pegs, as
shown in Fig. 1. A second and identical copper nail is
placed in a like position on the other side of the coil,
and both are, for the time being, held in place by a
piece of twine. Later, of course, this twine is cut and
thrown away, for every turn on the coil goes over
these two copper nails and binds them as securely as
though they were embedded in solid rock.

It will be noted in taking the next step that the turns
go around two pins at a time instead of only one. It
will be left to the amateur to discover the subsequent
ease and neatness with which the turns fall in place.
In detail, the winding is as follows: Take the wire
from the first copper nail around the nearest two pins
in the top row; then cross to the bottom row, at the
same time making just one-half a turn with the tube.
So around the two lower pins which imprison the sec-
ond nail (see 2, Fig. 2) and then cross to the top row,
this time also going around two pins, but including in

(Continued on mext page)
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Seven New Broadcasting Stations

EVEN new stations were licensed to broadcast on
360 meters during the week ending March 10,
1923. They are located as follows:

Call Station

KFHA Colorado State Normal School,

Gunnison, Col. 50 watts
KFDX First Baptist Church,

Shreveport, La. 200 watts
WQAZ Greensboro Daily News,

Greensboro, N. C. 300 watts
WOAQ Portsmouth Kiwanis Club,

Portsmouth, Va. 15 watts
WOAX Radio Equipment Co.,

Peoria, Ill. 20 watts
KFFO Smith, Dr. E. H,,

Hillsboro, Oregon. 5 watts
WRAP Winter Park Elect. Const. Co.,

Winter Park, Florida. 20 watts

Radio for Safety anzl National Welfare

The use of radio for safety at sea and the welfare
of the nation must be given first consideration in stand-
ardizing services, according to Admiral Ziegemeier,
Chief of the Naval Communciations Service. Dis-
cussing precedence of the several services recently,
Admiral Ziegemeier pointed out the necessity of grant-
ing suitable wave lengths to the mobile stations, in-
cluding ships and aircraft.

A “Tea Wagon” Radio Set

(C. Underwood and Underwood)

Miss Florence Kiersted entertaine Mr. R. W. E. Decker with a “tea
wagon” radio set at the recent New York convention.

TTENDING the Second District Radio Convention
recently held at the Hotel Pennsylvania, New
York City, were many notablés—in fact, so many that
it would require columns of Rapio WorLD to describe
them. However, out of all the chaos stepped a few to
be meekly led before the “clicker” and snapped. It
was therefore a fortunate moment when the photogra-
pher caught Mr. R. W. E. Decker, known on the “air”
as 2VA, while seeking a few minutes rest from the ex-
citement of the occasion. Mr. Decker is shown in the
illustration listening to the “tea wagon set” demon-
strated by Mrs. Florence Kiersted, of Brooklyn, N. Y.
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(Contemued from preceding page)
that number one that has already been used. In other
words, although each turn goes around fwo pins, it only

Fig. 4 A suggested way of mounting the coils when

completed. Be sure to have sufficient bstwsen

the coils to allow them to tum and at same time
be in inductive relation.
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goes in advance of itself one pin at a time. Fig. 2 illus-
trates this.

When one layer is on the tube, you have wound 25
complete turns. Two layers contain 50 turns, while
three make a DL coil of 75 turns. Whichever size coil
you make, the winding should stop at the second nail
and the end of the wire should be soldered to the flat
head of that nail. Now take out all the pins except
two, those two being the pegs about which the last

half turn was taken. Soak the coil—also the working
end of the tube—with hot paraffin. Wait until the
paraffin is almost cold, then press it between the turns
with your fingers. When this cementing process is
finished, take out the last two pins, cut off the card-
board on both sides of the now completed coil, put on
a cover strip to protect the winding, and you will have
a coil which looks something like Fig. 3.

Now for the adapter. At some point during the
preceding explamation, you have probably wondered
what sort of an arrangement would take a coil with
the ends of two copper nails protruding from it. Did
you ever notice the terminal clips on a B battery? Or
the clips that are on sale in even the smallest radio
stores, the kind that bend over, press down and leave
a little bridge of spring brass under which to slip the
wire or cord tip? Well, these contact clips solve the
problem and solve it ingeniously.

Looking at Fig. 4 you will find the stationary DL
coil resting on two blocks of either wood or bakelite.
The inner side of each of these blocks is one contact
clip, so placed to receive the copper nail ends coming
from the coil. The leads from the other instruments
are, of course, soldered to the clips. That’s novel
enough and as simple as a device doing its work can be.

The movable coil is served in a little different manner.
The method of mounting the coil on a circular block of
wood, which is in turn bolted to a brass rod, is inci-
dental. The real purpose of the upper half of Fig. 4 is
to show how the contact clips are soldered to flexible
wires which go to the other instruments of the set,
and which are clamped on the nail-end contacts.
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An Improved Radiotron Type Vacuum Tubeﬁ

By J. L.

NEW and improved radiotron type UV-201-A
A superior in many respects to the UV-201 tube

and designed to supersede the latter recently has
been announced by the Radio Corporation of America,
of New York City, as the latest addition to their
vacuum tube line. ,

While in outward appearance UV-201-A resembles
UV-201, with the exception of a slight discoloring of
the bulb, the new tube incorporates several distinctive
features. _

One of the outstanding features of the new tube is
its special filament. Radiotrons UV-200 and 201 con-
tain pure tungsten filaments which require about one
ampere with a six volt battery source for the produc-
tion of normal filament .emission. The latest tube,
however, contains a new and improved filament requir-
ing only one-quarter of an ampere (.25) at five volts
across the terminals of the filament and with this cur-
rent the filament emission averages about five times
that of the UV-201 tube. It is remarkable that with
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Diagrams Illustrating Moethod of Using Radiotron Tube as Detector or
Amplifier.

this special filament, the electron emission is increased
five-fold and not, as one might expect, at the expense
of additional filament power. Furthermore, this high
filament emission is not accomplished at excessively
high operating temperatures. On the contrary, the
filament, when burning at normal brilliancy, has a tem-
perature materially less than that of the UV-201 tube.

Aside from its superior filament properties, the new
tube is exhausted to an exceedingly low pressure. A
high vacuum is recognized as representing one of the
most important factors in the design of vacuum tube
amplifiers and every effort has been made in the case
of UV-201-A to completely expel the gases from the
bulb. The successive stages in the exhaustion of the
new tube are carried out with extreme care so as to
insure satisfactory performance.

During this process of exhaustion a mirror-like film
collects on the inside wall of the glass bulb which re-
mains after the exhaustion is completed. The trans-
lucent film should not lead the owner to believe that
the tube is defective. This slight discoloring does not
interfere with the operation of the tube in any way.

High filament emission in a vacuum tube, when ac-
companied by exhaustion which is carried to the low-
est pressures obtainable in production determines, in a
large measure, the success of the tube as an amplifier
of radio-frequency currents as well as low frequency
energy. The practical significance of these features
1S

(1) T

- emission from the filament, averaging

Bernard

about five times that of the ordinary amplifying tube,
make it an exceptional tube for power amplificaticn
such as that required for loud speaker operation. (J)
The filament of one tube consumes one-quarter ampere
and it may be operated from four dry cells in senes
thus eliminating the use of storage batteries. If more
than one tube is used, it is recommended that a storage
battery of from 20 to 40 ampere-hours be employed
If radiotrons—UV-201-A—are used instead of UV-2
the battery will last four times as long. (3) Having
exceedingly high vacuum, the tube is exceptionally
quiet in operation there being no inherent tube noises.
High vacuum also assures uniform characteristis.
(4) It is particularly adapted to radio-frequency
amplification. (5) In its operation as a detector,
radio-frequency or audio-frequency amplifier the results
obtained are exceptionally independent of filament ad-
justment. Critical adjustments of grid leak or grid
condenser are not required. (6) It can be used in any
equipment which at present uses the ordinary tube and
will give improved results. No adapter is necessary
when the standard four-prong socket is used. (7) I
the filament is supplied by a six-volt battery the resist-
ance of the filament rheostat should be at least four
ohms, preferably six ohms. (8) Filaments should al-
ways be operated at the lowest current consistent with
satisfactory results. (9) The tubes should be mounted
on cushioned bases when used for detection and audio-
frequency amplification.

When the tube is used as a detector it is usually
preferable to connect the grid return to the positive
side of the filament exactly as shown in Fig. 1 here
with. A grid condenser of .00025 mfd. and a grid leak
of two to five megohms are recommended. Critical
adjustments of grid leak and condenser are not re
quired. The best plate voltage for detection is ap-
proximately 40 volts.

When the UV-201-A radiotron is used as an amplifier
it is important that the filament rheostat should be
placed in the negative lead from the “A” battery and
that the return lead from the grid circuit should be
connected to the negative side of the “A” battery and
not to the negative side of the filament. These con-
nections should be made as shown in Fig. 2.

For the best results the negative grid bias voltag
should be increased with increase in plate voltage. Io
general, the following grid bias voltages are suitable:
40 volt plate, 0.5 to 1.0; 60 volt plate, 1.0 to 3.0; &0 volt
plate, 3.0 to 4.5; 100 volt plate, 4.5 to 6.0. .

Negative biasing cells should always be placed o
that portion of the grid circuit where it returns to the
filament circuit rather than next td the grid termina

of the tube.

What Most Appeals to
You in RADIO WORLD?

Drop us a line and let us know what you like and
what you don't like in our text pages. We are trym¢
to keep our thumb close to the pulse of the radio peblic
Judging by the sales of this paper, we are succeeding.
Let's hear from you. Address Editor, Radio W

1493 Broadway, New York City.
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Prize Winning Amateur Setat Radio Fair,New York

~ HE amateur constructor, in the making of his set,
T is taking more care and pains than was his wont
in the old days. This has been proved conclusively in
the many sets which have come forward at recent con-
ventions and fairs where various amateurs exhibited
their work.

It used to be that when a fan was making a set, any
old thing he found lying around would serve the pur-
pose as long as it worked, even half way. This has
given way to the man who, with electric soldering iron,

automatic drill, templates and the best of material, is .

making the most up-to-date circuits for his own use.
His workmanship is excellent, frequently surpassing
that of the professionally manufactured article in point
of novelty and idea, if not in work alone. Of course
the hand-made set must of necessity give way to the
machine drilled and assembled set, but for work where
care has been taken and ideas worked out in concrete
form, the American amateur who makes his own set
is without peer as a model maker.

An example of this fine type of workmanship is the
set illustrated herewith, which was constructed by W.
H. Spalding, of Brooklyn, N. Y., and which won first
prize at the Amateur Set Contest of the Permanent
Radio Fair, Hotel Imperial, New York City. The
judges had many sets to test and look over. After due
consideration the prize was awarded to Mr. Spalding
for workmanship, novelty and actual working qualities.
The set was entirely constructed by Mr. Spalding who
used the three unit honeycomb circuit, embodying sev-
eral new ideas in the construction of the set, such as
the elimination of the jacks and plugs for the switch-

ing of the phones from the detector to the different
stages of amplification. This was done by means of
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(C. Photonews)
W. H. Spalding and the three tube receiver with which he won first prise
at the Permanent Radio Fair, New York City. The set operates on the
famous 114 volt cells. Transfer from detector to first stage and first stage
to second is made by an ingenious arrangement of push switches, instead
of the regulation plug and jack. The set is self-contained, having space for
the batterfies in the cabinet. It won on points of utility as well as work-
manship, the interior being wired with utmost care.

two small push switches, and embodies several novel
constructional details evolved by the builder in the
course of his work.

(C. Kadel & Herbert)

Chief Petty Officer W. L. Whalen tuning in Pittsburgh at the Motor
Boat Show, New York City, where the radio division attracted much at-
tention. The set shown is a De Forest Reflex with Magnavox loud speaker.

Radio at the New York Motor-
Boat Show
O

NE of the most interesting exhibits at the recent

Motor Boat Show, Grand Central Palace, New.
York City, was the radio booth. Here gathered all the
“old salts” even if they only owned a row boat. Some,
of the radio sets, designed for use on small yachts, at-
tracted much attention, but on the whole, the most at-
tractive was the one incorporating the loud speaker
through which music from the different broadcasters
was heard. Of course, nobody who owns a yacht, cat-
boat or small motorboat can be considered up-to-date
these days, unless they incorporate a full-fledged radio
receiving, and maybe transmitting, set on their craft.
The delight of “sailing, sailing, over the bounding
main,” is not complete these days unless refreshing
musdic from one of the larger broadcasters is to be
heard. Think of the comfort of knowing that you are
always in touch with land, no matter how sea-sick
you are. Many amateur yachtsmen have also become
enthusiastic radio fans and are building their own sets
for use on their craft.

——

Broadcast Test Between London,

England, and Newark, N. J.

EPORTS from British fans telling of the reception

of American stations in England has influenced
the British Broadcasting Corporation to arrange for a
special program in an attempt to reach the United
States. Tentative arrangements had been made between
2LO, which is the main station of the broadcasting
chain controlled by the corporation and WJZ, the Radio

Corporation-Westinghouse station in Newark, N. ]J.,
for reception of the former’s program early in April. As
a new station is being erected by the Broadcasting
Corporation which willie more powerful than the orig-
inal one, the test has been postponed.

Station 2LO will conduct its tests with WJZ on 360
meters, which will enable fans equipped with broadcast
receivers to tune in that wave to listen in. The New-
ark station will stand by during the test, and the co-
operation of other local stations will be asked.
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The Kénotrn Rectifier for Obtaining

High Voltages

By B. R. Cummings

Radio Engineer of General Electric Company

THE development of three-element vacuum tubes
for use as generators of radio frequency power
has been accompanied by the requirement for a power
supply of high voltage direct current, which is applied
between the plate and filament of the three-element
tube. At lower powers the high voltage direct current
is obtained from a direct current generator with a
rotating armature. At higher voltages than are ob-
tainable from such machines, however, it has been
nécessary to develop other means for obtaining this
supply. The kenotron rectifier has been developed
primmarily for this purpose in connection with radio
telephone and telegraph transmitters, although it is
applicable to other uses where a high voltage direct
current power supply is required.

“The word “kenotron” was originated by the General
Eléttric Company about 1913 as a name to cover all
types of vacuum tubes. The word is derived from two
Greek words, “keno” and “tron,” the former meaning
space or vacuum, and the latter meaning object or
thing ; the word kenotron, therefore, implies a vacuum
device. As used at present, the term refers only to the
two-element rectifying tube, the term “pliotron” being
used for the three-element tube. The kenotron is
similar appearance to the more familiar three-element
vacuum tube, the underlying difference being in the
omission of the third or control electrode, commonly
known as the “grid.” In one of its earliest forms it
was known as the “Fleming valve,” although that valve
was built for handling comparatively small currents
only, and was used almost entirely as a detector tube
in radio receiving circuits.

The kenotron depends for its functioning upon its
inherent unidirectional conductivity, which briefly may
be described as follows: In common with the more
familiar three-element tube, a filament in a highly
evacuated vessel is heated to incandescence by the
passage of direct or alternating current through it.
Under these conditions the filament emits a great num-
ber of electrons, which are unit charges of negative
electricity. If a potential difference is created between
the filament and the second electrode, known as the
“plate,” and the plate is made positive with respect to
the filament, the negative electrons will be attracted
to the plate and will enter it, causing a flow of current
between the filament and plate inside the tube and from
the plate back to the filament in the circuit external to
the tube.

The flow of current, therefore, is based fundamen-
tally on two things. First, on the continuous emission
of electrons by the filament; and, secondly, by the
attraction of these electrons to the plate. It is appar-
ent, therefore, that the current in such a device can
flow in one direction only; for if the plate is made
negative with respect to the filament, in an effort to
cause a current flow in the opposite direction, the fact
that no electrons are emitted by the plate will leave no
medium for current flow in the space between the fila-
ment and the plate. Under these conditions, the result
is an opeg circuit. As soon as the potential of the plate
again becomes positive, however, current will again

flow through the tube. Therefore, if a kenotron tube
of suitable capacity is placed in series with an alternat-
ing current supply, it will be found that current will
flow in the circuit only during every other alternation,
during which the current flows from the filament to
the plate. For the alernations which would normally
cause the flow of current in the opposite direction, the
kenotron acts as an open circuit.

The output of such a rectifier will be a pulsating
direct current, each successive alternation of the power
supply, of the same polarity, producing a pulse of direct
current. It is customary, therefore, where direct cur-
rent of constant amplitude is required to add a so-called
“filtering system” in the output circuit of the rectifier,
which will smooth out the ripple.

For the production of high voltage direct current by
means of a kenotron rectifier, it is customary to step-
up the alternating current supply voltage, by means of
a transformer, to a voltage somewhat higher than that
actually required for the operation of the three-element
pliotron in the radio transmitter proper, so as to allow
sufficient additional voltage to compensate for the vol-
tage drop through the kenotron tubes and the filter
system. This high voltage alternating current is recti-
fied by means of kenotron rectifiers, the circuits and
the number of kenotrons used depending upon an econ-
omic consideration of the purposes for which the equip-
ment will be utilized. It is possible, by means of a
number of kenotrons, and by utilizing a multiplicity of
phases, to obtain a direct current output from the
kenotron rectifier which will have remaining in it only
a small percentage of intermittent direct current.

Particularly in the radio telephone transmitter it is
essential that the plate supply to the pliotron tubes be
constant, and it is customary in such equipment to
associate with the kenotron rectifier a filter system.
Here again the extent to which the filtering is carried
out is dependent upon economic conditions, and it is
usually found that it is preferable to permit a very
small ripple in the output rather than provide a filter
system which would be sufficiently elaborate to remove
this ripple entirely. Such filter systems usually consist
of a combination of condensers and reactors of com-
paratively high capacity and inductance connected
across, and in series with, the load. In some cases it 1s
found that a “trap” circuit, consisting of a capacity
and an inductance in parallel, tuned to the frequency
of the ripple in the rectified output, can be effectively
used to suppress the ripple.

The kenotron rectifiers built on this principle are
applicable not only to radio equipment, but to any cir-
cuit in which a high voltage direct current is required.
Such rectifiers have been built with capacities up to 30
kilowatts at 15,000 volts direct current, although much
larger equipments can be developed. Such equipment
is preferable in many respects to revolving machinery,
even at voltages at which the latter can be built. The
kenotron rectifier is noiseless in operation, has no
moving parts and requires no maintenance other than
the infrequent replacement of the rectifier tubes.
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‘Capital Radiations

By W ashington R. Service

army order directs an officer to report his ar-

'\V ASHINGTON, D. C.—For the first time an

rival in this country by radio. Ordinarily an
officer is advised to report by telegraph or in writing,
but today radio has begun to usurp other means of
communication and the order quoted is an indication
of future practice. Major A. B. Hitchcock, of the 7th
Infantry, who has been ordered to return from Alasks
to the States, was the first officer ordered by radio to
report to his new commanding officer for assignment.

x %

An investigation to ascertain whether or not there'is

will be undertaken and contracts and agreements will
be examined to learn if exclusive rights. or special
privileges for transmission or reception have been
made. No announcement has as yet been made by the
Commission.
* 5 =

Radio will play an important part in the Interna-
tional Ice Patrol Service which will begin for the sum-
mer as soon as the Coast Guard cutter “Tampa” leaves
Boston. The purpose of this service to which the
cutters “Tampa” and “Modoc” have been assigned by
the Coast Guard, is to locate dangerous ice near the

Radio Entertains the Bedridden

from his forced inactivity. Sotb“;nzn-nﬂdardouthlﬂsm

A Fire Escape Antenna

An unusual DX t accredited to A. S. Mawhinney, 801
Riverside Drive, New York City, was described in RADIO
WORLD, and now fans are given a to see the workings of

New Use for Phonograph Records
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a radio trust will soon be launched by the Federal
Trade Commission in compliance with the require-
ments of a House resolution. This resplution directing
the Commission to investigate the status of the radio
industry to ascertain whether anti-trust statutes were
being violated, was received by the Commission last
week. It is understood that a conference of the officials
and probably a preliminary investigation will be held
before formal action of any sort is taken or witnesses
are called. A complete survey of the radio patent field

transatlantic steamship lane, patrol the section and
broadcast warnings twice daily on 600 meters. The
ship on patrol answers to the call KFOG and gives in-
formation upon request. Once each evening a radio-
gram is sent to the Hydrographic Office of the Navy
in Washington defining the ice danger zone. This in-
formation is re-broadcast from naval radio stations at
Arlington, Annapolis, Boston, New York and Norfolk
every morning and evening because the ships’ apparatus
1s not powerful enough to carry long distances.
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Methods of Measuring Properties
of Electron Tubes

A Convenient and Readily Determined Detection Factor

Various detection factors have been proposed* to express
the merits of the electron tube as a detector. A factor to
be useful should be readily determinable and simple of
application in desired calculation. The audio-frequency
output voltage (or current) produced by the rectification
of a completely modulated radio-frequency input varies
for most detector tubes over a limited voltage range
approximately as the square of the input voltage. So for
a load of given impedance in the plate circuit the ratio of
the voltage across this load to the square of the input
voltage will be nearly a constant over this limited range
of voltages. This ratio forms a convenient detection factor,
which may be readily determined with the tube under
actual operating conditions. (This factor is used in cal-
culatians by L. M. Hull in the report mentioned above.)

The method of measurement can be understood by
reference to Fig. 6. It consists of applying a completely
modulated radio-frequency voltage to the input of the tube
and measuring the audio-frequency output by comparison
with a known audio-frequency voltage of the same
frequency.

R, Radio-frequency link resistance.

R, Decade resistance box, 0-1,000 ohms.

R, Resistance box, 0-10,000 ohms.

V. Hot-wire voltmeter, 0-30, 0-150 volts.

The tube and measuring apparatus are completely
enclosed in a grounded screen wire cage, which shields the
apparatus from the radio generator and from stray rado
signals or disturbances, and is supplied with modulated
radio - frequency and audio - frequency current from
apparatus outside of the cage.

The modulated radio frequency is supplied by an elec-
tron-tube, radio-frequency generating set, enclosed in a
metal-lined box and placed about 3 meters from the cage.
The wave length of the generated radio frequency i
variable over the range desired. The plate voltage is about
120 volts alternating current, supplied by a small 500-cycle
motor generator, which also furnishes, through a step-
down transformer, 30 volts to the leads 2.

The radio frequency, adjusted to the wave length at
which measurements are to be made, is introduced info ghe
cage by means of coils L, and L,, the coupling of which
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The complete circuit arrangement is shown in Fig. 7, in
whjch the following legends are used:
Leads to radio-frequency supply.
Leads to audio-frequency supply.
Terminals connected to input of tube under test.
Terminals connected to input of tube under test.
DPDT switch.
Galvanometer shunt.
Vacuum thermoelement of low resistance.
3-stage audio - frequency amplifier (resistance
coupled). ) :
9. Audio-frequency transformer.

RN AN

10. Grid leak, 2 magohms and 2.5-volt battery in input
circuit of amplifier.

11. Mica condenser, 0.02 microfarads capacity.

12. Crystal detector (carborundum). (These may be
replaced by thermoelement and galvanometer.)

13. Milliammeter.

14. Filament battery terminals.

15. DPST switch.

C. Variable condenser, maximum capacity, 0.005

microfarad.
G. Sensitive galvanometer (low resistance).
L, and L, radio-frequency coupling coils.

*Stuart Ballaatime, Proc. I. R. E, April, 1919, L. M. Hull, Radio
Laboratory Report, Bureas of Standards, CR134d. John R. Carson, Proc.
I. R. B, Aprit ~ * Hulbert & Breit, Phys. Rev., 168, 1920, p. 274 and
p. 408. H. B1il, “Thermionic Vacuum Tubes,” p. 339.

can be varied. The coil L,, outside the cage, has an
inductance of about 140 microhenries, and, since it is 1n an
untuned circuit, is used over the entire range of wave
lengths. Two coils are used at L, in the tuned arcut,
L,-C-15-7-R, inside the cage, to cover the range of wave
lengths required—one the same size as L,, used from 600-
1,500 meters, and a larger coil having an inductance of
about 860 microhenries, used from 1,500-4,000 meters.
This input circuit is tuned to the radio-frequency current
in L, by varying the condenser C. .

The input to the tube is the iR drop across the resistance
R, due to the radio-frequency current flowing through R,
and is varied by using different values of R and varying
the current through R by changing C. This current 15
measured by the thermoelement 7 and galvanometer G,
which are calibrated with the shunt 6. The resistances
used at R are standard high-frequency link resistances,
varying from O to 30 ohms. They must be measured
occasionally on a direct current bridge to check their re-
sistance as they do not remain constant.

The grounded input terminal at 3 may be connected t0
either the negative or positive side of the filament. Short
leads should be used in all connections to the tube.

The audio-frequency comparison voltage is supplied t
the switch 5 through shielded leads by the voltage divider

*See Bureau of Standards Circular 74, p. 176.

(Continued on next page)
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Prof. Hazeltine Demonstrates His New Neutrodyne Circuit

.DEMONSTRATION of the neutrodyne circuit
designed by Professor Hazeltine, of Stevens In-
stiute of Technology, was given last week at Columbia
University, New York City. Its principles were fully
explained by the inventor and by its builder. This re-
ceiver operates on an entirely new i)rinciple and because
of that fact, it is incapable of oscillating. It is known
as the “set that cannot cause interference through its
re-radiating signals and oscillations.”

The circuit utilizes two stages of tuned radio fre-
quency, detector and two stages of audio frequency, but
through the agency of an entirely new design of several
of the component parts of the receiver, it may be said
to be one of the revolutionary models of radio receiv-
ers. The signals received are of such volume that it is
possible to receive them without either antenna or
ground. As demonstrated at Columbia, the clearness
of the received signals was on a par with crystal de-
tection, no distortion or other extraneous noises being
noticeable. The signals came in with perfect modula-
tion, a feature of note in itself, as many of the regener-
ative circuits of today distort music and the voice to
such an extent as to make them totally unrecognizable
when they are amplified to any great extent.

This receiver marks one of the greatest advances
made in the design of receiving apparatus so far, and
will tend to revolutionize the designs of receiving ap-
paratus. The circuit is licensed for manufacture to
the Independent Radio Manufacturers, Incorporated,
and will shortly be placed on the market.

As explained in RADIO WORLD for March 10,
1923, in which a descriptive article appeared with »
illustration of the receiver, one of its great advantages
1s that it will tend to decrease the interfernce in re-
ceiving due to nearby receivers re-radiating signals and
causing the receivers in the vicinity much trouble es-
pecially when faint signals are being received from far
distant stations. The interference of one set employ-
Ing the regenerative principle, with two or more steps
of audio frequency and at least 100 volts on the plate
can be felt for quite a distance, especially in the case of

a section of the country where there are a great many
sensitive receivers located in a small congested area,
such as the residential districts of New York, where
there are often 50 to 100 tube receivers located within
a space of a city block. Any one familiar with the difh-
culties of reciving DX signals in such a section, will
realize the benefit of this type of receiver. It is often
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(C. Kadel & Herbert)
Demonstration at Columbia University, New York City, of the new neutro-
dyne circuit designed by Prof. Hazeltine (left) and buiit by J. D. R. Freed
(right). The audience overflowed the room and many had to be turned

away.

possible for a crystal detector to be set oscillating
through the agency of a powerful regenerative set in the
vicinity, through the heterodyne principle which uses a
separate oscillator to enable a non-oscillating detector
to receive undamped oscillations.

When the Hazeltine circuit, or neutrodyne receiver,
comes into popular use all this will be eliminated, be-
cause of the fact that the receiver does not depend
upon oscillations for its effective operation.

(Continued from preceding page)
at R, R,, consisting of a resistance R, variable by one
ohm steps from 0-1,000 ohms, to which are connected the
leads into the cage, in series with resistance R, variable
from 0-10,000 ohms in 10 ohm steps. The voltmeter V
and supply voltage from the 500-cycle generator are con-
nected across R, R, as indicated.

When either the audio-frequency output voltage of the
tube under test or the comparison voltage obtained from
the voltage divider is connected to the input of the voltage-
indicating circuit by switch 5 it is amplified by the 3-
stage audio-frequency amplifier 8 and transformer 9, caus-
Ing an alternating current to flow in the circuits 9, 12, 13.
This current is rectified by the crystal detector 12, and
deflects the milliammeter 13.

With the frequency of the radio-frequency generating
set adjusted to the desired value and switch 5 up resistance
links are inserted at R, always opening 15 before removing
a hnk at R, increasing R until a suitable deflection is
obtained ‘on the milliammeter 13.

The comparison voltage is now connected to the voltage-
indicating circuit by throwing switch 5 down, and R, and
R, are adjusted until approximately the same deflection on
the milliammeter is obtained as previously. Switch 5 is
thrown to the up position again and the tube input varied
by varying C, it being equipped with a small variable con-
denser for fime adjustment until exactly the same deflection
is obtained with switch 5 either up or down. The audio

output voltage e, i1s now equal to the comparison voltage
across R,, and, since the voltage E across R, and R,,
measured by voltmeter V, is known, the tube output
voltage—

eg=E R1

R, + R,
The galvanometer being calibrated, the current i, flow-

ing through R is obtained from the galvanometer deflection,
and the radio input voltage—

€ = i R

From the definition given above the detection factor
k = Ce
Cg’

These measurements are repeated at different frequencies
if desired.

This detection factor has the disadvantage that it must
be specified with a given load in the plate circuit. How-
ever, for a comparison of several tubes this load may be
kept constant, and a good factor for judging the tubes is
given.
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The Radio Primer
For Thousands of Beginners Who
Are Coming Into Radio Circles

Weekly A B C of Radio Facts and Prin-
ciples Fully and Clearly Explained

By Lynn Brooks

HAT 1is meant by “shielding a panel”?
By shielding a panel is meant to line the
‘ side with a metallic sheet, in order to elimi-
nate the bothersome “body capacity effect” which is
so noticeable when a regenerative circuit is employed.
This body capacity is an annoyance because when
tuning a set which is not shielded, the set actually can
be thrown out of tune by removing the hands, placing
the hands near any of the major controls and oftimes

by grasping the phone cords. This can be eliminated
by shielding the panel.

x X Xk

How should a panel be “shielded” ?

The method of shielding a panel is as follows: Take
a sheet of heavy tin-foil, copper-foil, or thin sheet
aluminum, and mark it for drilling the same as the
panel. This is done easiest by fifst drilling the panel
itself. Then using the panel as a template, drill the
metallic sheet, being careful to drill all the holes in the
shield itself larger than those of the panel. This is
done to prevent any of the metallic parts of the in-
struments coming in contact with the shielding and
shorting through the agency of the machine screws

[

with which the instruments are themselves fastened
to the panel. Then. either using a heavy shellac or
small machine screws, fasten the shielding in its proper place
on the rear of the panel, making a connection from the
shielding to the ground. If tinfoil is used, it is best
to allow a lug to remain on the sheet and then fasten
this under the ground post. If you try to solder on tin
foil you will be disappointed as it is almost impossible.
If copper foil or aluminum is used they can be soldered.

X * %
What parts of the panel should be shielded?

In the shielding of a panel it is only necessary to
shield the parts of the panel that house the tuning
controls, such as the variometer, variocouplers or.
tuners. The detector and amplifying units do not have
to be shielded. In some of the commercial sets the
units are shielded separately. There is a separate
shield for each variometer, tuner, condenser, or other
tuning unit,.

x %

Is shielding necessary on all sets?

Shielding should be used on all sets employing re-
generation. The straight audion does not need this
so much, as the capacity effect is not so noticeable.

X x %

How can it be determined if shielding is necessary?

If when the set is tuned and the hand taken away
from the controls, the signals fade appreciably or are
lost altogether, that is an indication that the body
capacity has been called into effect when tuning, and
immediately when the hand has been taken away, it
has disappeared. In this case, the panel of the tuning
unit should be shielded, or if that is not advisable, a
“long-armed control” should be employed.

RADIO WORLD’S ANNIVERSARY NiJMBER NEXT WEEK

RADIO WORLD is hard at work on its Special An-

niversary Number, dated March 31, published March
28.

This issue will celebrate the beginning of the third
volume of RADIO WORLD, the great national illus-
trated weekly.

The red advertising form has gone to press. Last
page of last black form closes March 23.

Regular advertising rates are in force as follows:

One page: One time—$150.00.
Half, Quarter, Third and Two-thirds pages at proportionate
rates.

One inch, one time—$5.00. Per agate line, $0.40.

On four consecutive issues, 10 per cent discount.
On thirteen consecutive issues, 15 per cent discount.
Cover and preferred position rates made known on application.

‘Write or send copy and order now and get the best

possible publication value by being represented in the
Special Anniversary Number of RADIO WORLD.

NOTICE TO READERS—Orders received indicate
a great demand for this Anniversary Number. We
have tried to provide for this in advance. If you want
to be sure to get RADIO WORLD for March 31, leave
an order with your newsdealer.

RADIO WORLD, 1493 Broadway, New York City.

Radiograms

The Navy Department will offer two engineering students
from each of the country’s leading universities the opportunity to
cruise for two weeks on navy vessels. The plan will go into effect
next summer to allow students to study the mechanics, electrical
apparatus and radio equipmen't" oi wfrships.

Fire destroyed Shepard's department store in Providence,
R. 1., last week, with a loss of $1,500,000. The store’s radio was
broadcasting a concert when the flames were discovered. After
sending a message that the entertainment must stop because the
store was afire the twenty ent‘ertiinirs escaped to the street.

Jackie Coogan, the seven-year-old motion picture star,
addressed the radio audience of WGY, the Schenectady radio
broadcasting station of the General Electric Company, on March 23.
Jackie's voice was photographed by the pallophotophone a few
weeks ago and this record was reproduced by radio. Jackie, now
back in Los Angeles at work on a new picture, heard himself talk
across the continent. As he explained: “I got quite a thrill from
hearinfg myself talk to myself three thousand miles away from
myself.”

The extent of the great interest manifested in radio was indi-
cated in St. Louis last week when a large advertisement appeared
in the newspapers of a 54-apartment building just being completed,
in which every apartment is supplied with complete radio

equipment.
% =

Columbia University has placed at the disposal of the Ameri-
can Institute of Electrical Engineers a scholarship in electrical
engineering in the School of Mines, Engineering and Chemistry.
Reappointment of the student is conditioned upon good ing.
Francis Blossom, F. B. Jewett and Professor W. 1. Slichter have
been appointed as a committee to pass upon the fitness of applicants.

* & *

Through arrangements with the American Telephone and
Telegraph Company radio station, WEAF, Arthur Hammerstein,
who is at Palm Beach, Fla., was the first theatrical producer to
listen in on his own production. On Thursday evening, March 18,
a special wire was installed at the Casino Theatre, New York City,
where the producer’s musical play, “Wildflower,” is the attraction,
and the entire performance was broadcast from overture to finale,
Incidentally, it is said that this is the first time an entire produc-
tion has been broadcast. During the intermissions of the piece a
synopsis of the play was given so that the radio audience would
receive the full benefit of the performance.
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dio and the Woman

By Crystal D. Tector

Y best friend and myself had a terrible argu-
M ment the other day because of the fact that 1

went to the Third Annual Radio Convention
and didn’t call for her. I had told her that I intended
going, and when I came home, of course a lot of my
friends wanted to know how the show was. I was all
properly enthused and of course she heard about it.
Just because I hadn’t told her that I was going, she
went off in a huff and said she wouldn’t go. Well, I
have heard of silly people biting their noses off to spite
their faces, but this is even worse. I would have par-
doned my worst enemy to go to the show. And F. H.
is sore at himself because he couldn’t get tickets for

the banquet.
* % *

I notice that a station is giving out information on
household budgets and how to cook various little
dishes that are not heard of much these days. I never
knew haw to make “Floating Island” until I heard the
little lady tell how, and so I surprised F. H. that night
by having it for supper. When he asked me what it
was I replied: “Well, that’s the newest radio develop-
ment, called ‘Hetrodyne Pudding.’ and I really think

that he believed me.”
* & %

Friend Husband came home one evening all excited
and wearing a big mysterious smile. Under his arm he
carried the funniest looking long parcel, like the old
fashioned French bread that you used to get when Old
New York was young. 1 tried to make him tell me
what it was, but all he would say was, “Wait a whlle,
nosey; don’t get impatient, or I won’t show you.
Well, the only thing that I could do was wait and you
girls know how a husband can be mysterious when he
wants to. Teasing won’t do any good with F. H. ’cause
he just assumes that legal air and freezes right into
_his shell. After dinner, he sneaked up into his room
and I heard him hammering and puttering around and

¢ looking contraption,”

I tried to get in but he had locked the door. I went
down and started in to finish my novel, or listen in, I
forget which now, because I was so full of curiosity
that I really couldn’t digest anything that I was doing
or trying to do. After about an hour, I heard the up-
stairs door open and F. H. come sneakmg softly down.
I never moved, or tried to even peek. He passed the
parlor door and went down stairs, -and pretty soon I
heard him slam the furnace door. When he finally re-
turned upstairs, he was wearing a very dxsappomted
look and he finally delivered a lecture to me on the
subject of “If dumbells like me didn’t believe every-
thing that people told them, then the wise men-that
sting them with radio sets in a cane—you don’t even
need an antenna—wouldn’t be able to earn enough to
make the price of a cup of weak tea,” and so on. It was
quiet evident that even a wise “radio man” like F. H.
can be fooled by a slick salesman some time. The best

, I think, of providing against that is to have the
thmg demonstrated right there and investigate it be-
fore you even think of buying it, even if it does look
good.

X k%

'Member last week I told you about my “home-made
Flewelling ?” Well, I think that we have had more fun
and Yeard more different stations with that “funny
as Brother-in-law Jack says,
than with any set I have ever had before. I can have
more fun playing with the different squeals and howls
and then tuning them into WLW or one of those DX
stations to the complete mystification of all my friends.
It really is a most complete education to try to make
a set by yourself and then succeed after numerous and
grievous set-backs, such as burns, wrong connections
and other things too numerous to mention, but always
interesting to look back upon. I always remember my
first attempt to make a dress and a cake, and I always
will remember my successful attempt to make a
Flewelling.

e

Radlo Equlpment In a New York Clty Armory
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Interior of Station BG4, located at the 10ist Signal Battalion Armory,

transmitter and receiver used, with the loud
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(C. Kadel and IHerbert) ‘
Gilda Gray, nationally known dancer and “Follies Star,” on a visit to
the recent Radio Exposition, finds the radio teapot the most interesting
thing there because of the fact that it “let’s one have music with one’s
tea.” The set in question is built into a teapot and has a range of 1,000
miles. It utilizes a peanut tube for reception, with compact wound
inductances, allowing the entire set to be mounted atop a silver tea
pot, as seen in the picture.

e — e —
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>. P. & A. Photos)
aptain Maurras, of the S. S. Paris, talking to Captain Roch, of the
. S. France, more than 250 miles distant. This is one
" radio to captains of shipe sailing the high seas. It allows them
snverse with much less trouble than on land, because
sotral to get the numbers mixed up. The radio telepbons has become
> important to “those who roam the watery lanes

is only eclipsed by the machinery of the ship itself.

Pho:ographic E_limpses

(C. Photonews, N. Y.)

A neat and compact receiver which attracted
considerable attention at the Permanent Radio
Fair, Hotel Imperial, New York City. It was
mounted on the base of a regular secket. The
tuning inductances, as can be seen, are spider-
webe, and comprise the entire tuning unit of

this unique receiver.

(C. Wide World Photos)

One comer of the Research Bureau of the
Berlin National Departmental Wireless
Telegraphic and Telephone Co., Berlin,
Germany. This office is experimenting
with the advisability of long tance re-
ception and transmission on small loops.
The signals received are automatically
registered on a moving tape, as can be
noted in the picture. :

(C. Wide World Photos)

Unique method of control to eliminate
capacity, used in the Research of
National Wireless Department. The recel

Captions by Ro

(C. Kadel and Herbert)
B. R. Mayo, 18-year-eol
his marvelous set, whi
for less than $20.08, yel
over 1,000 miles. It req:
to receive signals. It wi
er on distant stations,

loop antesn
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rom the Realm of Radio
-t L. Dougherty
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(C. Kadel and Herbert)
When yeu hear J. E. K. announcing at WOR,
you know it is a woman, but few of you West-
erners have ever seen her, and that same ap-
plies to a great number of the local Eastern
fans, so an introduction is in order. Therefore,
“Radio fans, meet Miss Jessie E. Koweing, one
‘of the official broadcasters of Station WOR.”
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(C. Kadel and Herbert)

A fair fan's idea that saves a lot of worry when she shuts off for the
evening. Miss Margie O’Neil found that she sometimes went to her downy
and forgot to turn the current off her Magnavox, with the result that the

kattery was run down the next morning. So she placed a small six volt
»amp in parallel with the battery line, which warns her to ‘“turn off.”
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(C. Kadel and Herbert) _ -l
Some of you fans have often wondered who £ P, ‘
originated the term “cat whiskers.” 1f you will e 1
look at the above picture you will see the K . Ll ‘ '
originator and possessor of the finest cat whisk- N |
ers in the land. All hail the “Radio Kink of the

Cat Whiskers.”
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The speech by Secretary Herbert Hoover, arbiter

of radio telegraphy and telephony, which re- —

iztly br?ko all distaace ]Tcorﬁ of KHJ,ﬁoﬁw (C. Harris and Ewing)
| Angeles station. Mr. Hoover’s speech from W. W. Tupper, of the Bureau hthouses,
" that station was heard 500 miles east of New designed to make it of Lis

2ark City, a distance of 3,500 and was a

distance record for this statiem. picture

shows Secretary Hoover spesking om that

o —
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Answersto Readers

WILL you give me o hook-up for the

Reinarts circust using honeycomb
coils, and also the proper sise coils to use?
2. What s the correct spelling of the
name! 3. What is the Welsh peanut tube
No. W.T.-501, ond how does it compare
with the standard 6-volt tubes? Refer me
to back issues sf necessary for the diagrams
as I have all the back numbers.— A. E.
McCullogh, 649 East Buchtel avenue,
Akron, Ohso.

1. ile this circuit can be used with
honeycomb coils, you will not have very
great success with it. The feature of the
entire set is the fact that the coil, which is
a spider-web type, and the coupling are
fixed,  the tuning being accomplished by
means of taps and condensers. We refer
you to page 23 of Rapio WorLp for Jan-
uary 13, 1923, where you will find the hook-
up with all constants, as well as a detailed
description of how to wind and tap the coil,
in answer to a query from Mr. C. W.
Stewart.

2. The correct spelling of the word is
“Reinartz.” It is the name of the man who
discovered the circuit.

3. This is a new, small tube, manufac-
tured by W. Guild, 68 Glen Ridge avenue,
Glen Ridge, N. J. We do not discuss in
this department the relative merits of com-
petitive types of apparatus such as this. We
suggest that you write to the address given
for descriptive literature.

- * * =

I have seen adverissed o new tube made
by the General Electric Company, called the
U.V. 201 A. Kindly let me have all the
data on this tube—A. J. Patterson, West-
port, N. J.

We refer you to the article on the sub-
ject in this issue of Rapio WorLD.
* % »
I have constructed the set described by
Mr. J. Rumford ¢ Rapio WorLp for Marc.h

3, 1923, and have been wunsuccessful in
getting any results out of it except a loud,

bussing sound. What may be my trouble?
-E-W. A. Cale, 56 Beaver street, New York
’.‘y.

You mention in your letter the fact that
you have your honeycomb coils mounted
one above the other. This is wrong. They
should be mounted in a vertical position at
right angles to one another, exactly as
shown in the diagram, so that they will
form two sides of a rectangle. They should
be mounted about three inches apart. The
wiring for this set should be as short as
possible. Do not wire with straight-line
bus-bar wire, but use heavy cord wire that
can be run in straight “bee” lines. Use
correct capacities as marked in the draw-
ing, and do not have the variometer in
inductive relation to either of the coils. By
that we mean do not mount it near them.
A grid leak is not necessary with this set,
and should not be used. The honeycomb
coils should not be mounted in such a
fashion as to be movable, but made
stationary. Make sure that you have a hard
tube, as a detector will not function well
with this set. If it does function at all it
will give little better results than you have

already obtained.
s & @

In relation to circuit No. 2, published on
page 4 of Rapio WomLdp for February 3,

1923, will you kindly advise me how this
could be hooked wp as a single-circust

regenerative set, what apparatus is used ond
where placed?—Roy McShaffrey, Star The-
ater, Monessen, Pa.

It is not advisable, but it can be done in
the following manner if you wish, although
the results you will get are questionable:
Instead of using the loop, hook the leads
from the single-circuit coupler to the leads
where the loop is now connected with the
variable condenser across the leads. Make
the antenna lead tap off so as to go to
the grid of the first tube, and the other end
of the circuit (the one going to the ground)
go to the other lead, where the other side
of the loop is connected. Then connect the
rotor of the coupler in the plate circuit of
the third tube (detector) in the same
manner as you would connect it were you
using a single-circuit regenerative. This is
for your information, and, although it
might prove to be an interesting experiment,
it is doubtful if it would work. The circuit
as it stands is capable of oscillating, due to
the back-coupling of the circuit through the
tubes and transformers. We advise first
hooking up the circuit as it stands. If you
care to use a regular variocoupler, with
antenna and ground, connect the rotor in
place of the loop the same as in a regular
circuit.

* * %

1. In the article appearing on page 11 of
Rap1io WorLp for March 3, 1923, Mr. Rum-
ford states that it is not advisable to use on
outdoor aerial. But as I have a 60-foot
outdoor aerial, will it be possible for me to
use it? 2. Kindly adivnse me sf I comld
construct the two honeycomb coils—namely,
L. 1500 and 1250—and how to do it.—P. G.
Pedsicord, Premier Service Co., 120 No.
Market street, Wichita, Kan.

1. The reason for this statement is that
the set is so super-sensitive that a great
deal of outside interference, such as static
and re-radiated signals, would make recep-
tion extremely hard. The loop is the ideal
medium for this set, and should be used,
alllthough, as a:lx atperimd’ ent, you mxtil(l:nu'y
the antenna and ground, connecting in
the place marked for them.

2. It is so much easier and cheaper to
buy these coils that it would not pay you
to make them. They have 1250 1500
turns apiece, and it would probably cost you
more to construct them yourself than the
market price. You must also take into con-

sideration that the manufactured article is -

usually perfect, whereas you would have
to take a chance on your construction being
O. K. The building of small coils which
do not require over 75 or 100 turns is a
different matter. Details for the coastruc-
tion of such coils are given in this issue
by Ortherus Gordon under the heading
“How to Make the Honeycombs for Your
Flewelling.”

x % @

Is there any postage or tas imposed ow
radio apparatus coming from Great Britown?
—John Docherty, 179 East 110th street, New
York Citv.

There is the regular duty, plus a special
tax on electrical goods manufactured out-
side the United States, which is
on all goods of this sort. Apply to the
Collector of the Port of New York, Custom
House, New York City, for values and
assessments on these as they change with
the value of import and salable value of

Radio to Prevent Mine

Disasters

"ERBERT E. METCALF, a radio engi-
neer, has predicted that disasters in
mines may be averted, mining camps put
in touch with the outside world of business
and entertainment, and the expense of com-
munication lessened by the installation of
radio telephony. Mr. Metcalf gives an
affirmative answer to the question, “Can
radio be used underground? Mr. Metcalf
is quoted as saying:

“Radio waves do penetrate the ground
and do travel through the earth much the
same way as they travel above the ground.
There are, however, certain limitations
which tend to absorb the power of the
transmitting set when sending underground ;
but, due to the increase in efficiency
sensitiveness of receiving sets, it may be
stated with authority that no dificulties
are encountered in sending messages from
the surface to the bottom of the deepest
mine unless perhaps the receiving set in the
mine is surrounded by a high metallic con-
tent iron ore. The above remarks
principally to receiving below from a -
ing set above. The reverse—sending from
below to be received above—is a little more
difficult, especially in metallic ore mines.”

Secretary Hoover Will Appeal

Radio License Case

AN appeal will be taken by Secretary of
Commerce Hoover from the recent de-
cision of the District of Columbia Supreme
Court ordering Mr. Hoover to issue a radio
license to the Intercity Radio Company of
New York, according to an announcement
by the Department of Commerce. Secretary
Hoover, empowered by legislation to regu-
late rgdio communication, refused a license
to the Intercity Company on the ground that
it interfered with naval and other radio
communication around New York City.
The company took the matter to the court
and obtained a favorable decision.

Colby Academy Radio Club

EDITOR, Rapio WorLp: The officers of
the Colby Academy Radio Club are
as follows: Thomas O. Parker, Faculty
Advisor; Vermal C. Buchlin, President;
Raymond Knight, Chief Operator; R. W.
Ringrose, Secretary.

Membership in the club is open to the
whole student body. The is
bought by the Science Division. 10 con-
certs are given twice 2 week to the students
in the chapel. The radio room is open
daily from 5 to 6 p. m.

Yours truly

Vezuar C. BucHLIN,
March 15, 1923.
New London, N. H.

President.

Sewickley, Pa., “Y” Radio
Club

EDITOR, Rapio WorLp: The names of
the officers of the Sewickley “Y” Radio
Club are: Instructor, W. S. Fraser; Presi-
dent, John Kinsvatter; Secretary, Robert
Ritchey; Property Man, Edwin Hingst.
Yours truly,
Rosrer RIrcHEY,
Secretary.

Sewickley, Pa.
March 20, 1923.

Growing Into Big Figures
ECRETARY HOOVER, of the Depart-
S ment of Commerce, recently estimated
that there were at present somewhere be-
tween 1,500,000 and 2,500,000 radio-receiv-
igxg stations now in use in the United
tates.
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Radio Receiving Apparatus

Pateited Feb. 27, 1923. Patentes:
Mo L toyd Espenschied, Hollis, N. Y.

T HIS invention relates generally to
systems for transmitting energy,
particularly to the protection of such
systems against disturbance. Its object fb
to provide a method of, and apparatus for,
eliminating or minimizing :
disturbances in such systems, whether m
power circuits or signaling systems, and in
either wire or wireless systems of com-
munication. The invention finds one very
important application in the radio trans-

mission of intelligence as a protection

D of Recel Circuit
D S R S T
lowing text.

against the electrical disturbances commo:l‘ﬁ
known as “static”; and the invention wi
be here described as applied to such a
system, but, as will clearly appear herein-
after, the invention is of much broader
applicability.

In radio signaling systems the usual
antenna is sharply tuned to increase its re-
sponsivemess to waves of the particular fre-

the effects of.

+ system

quency to be received and to reduce the
liability of interference from signals of
other frequencies. The effect of static dis-
turbances upon an antenna thus sharply
tuned seems to be analogous to that of a
blow upon a tuning fork; that is, the energy
of the impact is converted largely into
oscillations of the frequency to which the
device is tuned. In a wireless receivin
system this means that the disturbance wi
appear in the receiver to the confusion of
the signals it is desired to observe, In other
words, the receiving systems, instead of
excluding the static disturbances by reason
of existing differences between them and
the signa impulses, or instead of
accentuating or producing differénces be-
tween them, tends to effectually extinguish
the differences that do exist, so that the dis-
turbance is in a sense manufactured by the
for its own receiver. Like
phenomena may occur in almost any energy
transmission system where some or all of
the transmitting medium has a natural
period or is capable of responding sym-
pathetically to foreign disturbances.

This invention proposes to avoid such
disturbances by changing or diverting the
disturbing energy into a plurality of fre-
quencies other than that of the enmergy to
be transmitted or into a band of frequencies
of considerable extent so that, even though
the frequency being transmitted falls within
its scope, only a small proportion of the
disturbance reaches the translating or in-
dicating devices of the system.

4

Variable Inductance

No. 1,465,808: Patented Fob, 28, 1923. Patentes:
Marvin C. M. Lane, Roselle Park, N. J.
THE special objects of the present inven-

tion are to combine in a simple, compact
structure all the functions of a variometer,
variocoupler and variable inductance, which
will be capable of a fine degree of tuning
throughout a comparatively wide range, in-
cluding the longer as well as the usual short
wave lengths. In the accomplishment of

‘these objects the inventor uses a single
‘tubular core upon which there is placed a
bank-wound coil provided with taps and as
.a continuation of that a straight wound coil
within which is journaled a rotor so posi-
‘tioned that it can be turned to carry its
'wigi.dings partly beneath the bank-wound
.coi

Radio Method and Apparatus

‘No. 1,447,168: Patented Feb. 27, 1923. Patentes:
Frederick A. Kolster, Washington, D. C.
M Y invention relates to apparatus for

transmitting or receiving electro-
radiant energy or electro-magnetic waves
ifor the transmission of intelligence, as for

telegraphy or telephony, or for signaling in
general, or for any other purpose.

My invention resides in apparatus of the
character referred to comprising a closed
circuit whose distributed capacity and in-
ductance are preferably very small or sub-
stantially nil—the closed circuit—and par-
ticularly the inductance or coil therein,
operating as a capacity area connected
through tuning apparatus, as variable in-
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ductance, with the earth or any counterpoise
capacity.

Receiving apparatus embodying my in-
vention is an absolute direction finder or a
true radio compass whereby the location of
a source of radiant energy may be deter-
mined. Such receiving apparatus serves
also as an excellent interference preventer;
that is, for permitting reception of signals
from a desired station to the exclusion of

signals from other stations differently
located with respect to the receiving station,

and to the exclusion of atmnospheric or
natural electrical effects. .

Transmitting apparatus embodying my
invention has the property of transmit-
ting energy of greater intensity.
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Generator and the Generation
of Multiple Frequencies

No. 1, 46,752: Patented Feb. 27, 1923. Patsatee:
Burtom W. Kendall, New *ork. N. Y.

THIS invention relates to a method and
means for the generation of multiple
frequencies, and has for an object to pro-
vide a means for producing currents of a
frequency or frequencies higher than a
given basic frequency. The higher fre-
quency currents may be used for any suit-
able purpose, such as sources of carrier
waves for multiplex signaling.

The higher frequency currents are
obtained by distorting the wave form of the
fundamental frequency and by selecting the
overtones or multiple frequencies present in
the distorted wave.

The distortion may be effected by means
of an electric discharge device, which has
the following characteristics that give rise
to a distortion: First, equal increments in

the voltage applied to the device do not
produce proportional changes in its output
current. This gives rise to a distortion, as
the input voltage is not faithfully repro-
duced in the output circuit. This character-
istic belongs to all audions which have not
been provided with special means to change
this characteristic. Secondly, a further and
greater distortion is obtained, according to
the present invention, by considerably over-
loading the audion. This is done by apply-
ing to its input terminals anm alternating
potential such that the maximum value
carries the operation of the tube beyond
that portion of its characteristic which is
substantially linear, thus substantially dis-
torting the wave form of the applied
alternating potential as repeated by the tube.
This applied alternating potential may be
such that the maximum positive value will
exceed that necessary to cause the tube to
become saturated and the maximum negative
value will exceed that negative value re-
quired to reduce the output current sub-
stantially to zero, or one of these conditions
may exist alone to the substantial exclusion
of the other. The number of electrons
which can be given off by a thermionic
cathode at a certain temperature has a limit-
ing or saturation value, and the correspond-
ing point on the characteristic curve of the
electron discharge device may be termed the
saturation point of the cathode for that
temperature. Accordingly the cathode will
limit the space current which can flow in
the thermionic device, and variations in the
internal impedance in the circuit of the space
current are not followed by proportionate
changes in the value of space current. Thus
the wave form of the output current will
be considerably distorted. Thirdly, in some
cases a further distortion may be obtained
in the suppression of the alternate half
waves by passing the distorted wave through
a unilaterally conducting device, such as a
thermionic rectifier. A particular electric
discharge device may have one, two or even

three of the distorting characteristics just
described.
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-New Records of The DX Nite Owls

Paste These in Your Hat

From W. H. Howe, Route 8, Phosnix, Arisona

AM enclosing herewith a list of stations
I that I have heard, and which I know
will be of interest to the DX Nite Owls.

The greatest distance covered is 2,200
miles, from WGY, Schenectady, N. Y.
Early Sunday moming, March 4, this
station was coming QSA on one stage of
audio, and on two stages they nearly
knocked the phones off my head. WDAP,
Chicago, was also very strong at the same
time.

The set is home-made, being a two-circuit
detector with two stages of audio frequency
and one stage of radio frequency, which is
tuned with an ordinary variometer. A 400-
ohm potentiometer is used; 27 volts on the
detector, 110 volts on the plates of the
amplifiers, and 414 volts on the grids of the
audio amplifiers. Aerial is inverted L type,
65 feet long and 25 feet high.

The following stations have been heard

here:

Call Location Distance
AGI San Francisco, Cal. 650
DN4 Denver, Colo. 600

KDN San Francisco, Cal. 650

KDPT San Diego, Cal. 300

KDYL Salt Lake, Utah 500

KDYM San Diego, Cal. 300

KDYS Great Falls, Mont. 1,025

KDYW Phoenix, Ariz. 8
KFAB Portland, Ore. 1,025
KFAD Phoenix, Ariz. 8
KFAF Denver, Colo. 600
KFBK Sacramento, Cal. 675
KFCB Phoenix, Ariz. &
KFCL Los Angeles, Cal. 350
KFDB San Francisco, Cal. 650
KFDL Denver, Colo. 600
KFGH Stanford University, Cal. 625
KFH]J Santa Barbara, Cal. 450
KFI Los Angeles, Cal. 350
KFV Yakima, Wash. 1,050
KGG Portland, Ore. 1,025
KGO Pasadena, Cal. 350
KGW Portland, Ore. 1,025
KH]J Los Angeles, Cal. 350
KJS Los Angeles, Cal. 350
KLP Los Altos, Cal. 625
KLS Oakland, Cal. 650
KLX Oakland, Cal. 650
KLZ Denver, Colo. 600
KM]J Fresno, Cal. 500
KNJ Roswell, N. M. 425
KOB State College, N. M. 300
KOG Los Angeles, Cal. 350
KPO San Francisco, Cal. 650
KQW San Jose, Cal. 625
KRE Berkeley, Cal. 650
KSD St. Louis, Mo. 1,300
KUO San Francisco, Cal. 650
KUS Los Angeles, Cal. 350
KUY El Monte, Cal. 325
KWG Stockton, Cal. 585
KWH Los Angeles, Cal. 350
KYJ Los Angeles, Cal. 350
KYW Chicago, Ill. 1,600
KZN Salt Lake, Utah 500
WAAP Wichita, Kan. 900
WBAP Fort Worth, Texas 825

WBL Anthony, Kan. 800
WDAF Kansas City, Mo. 1,050
WDAH El Paso, Texas 300
WDAP Chicago, Il 1,600
WDAV Muskogee, Okla. 925
WFAA Dallas, Texas 850

WGY Schenectady, N. Y. 2,200

WHB Kansas City, Mo. 1,050

WKY Oklahoma City, Okla. 825

WMAB Oklahoma City, Okla. 825

WOC Davenport, Ia. 1,300

WOATI San Antonio, Texas 825

WPA Fort Worth, Texas 825

WW]J Detroit, Mich. 1,800

9ZAF Denver, Colo. 600

HE Editor of RADIO WORLD will be

Send a Stamp for This
Hook-Up

From Ben E. Noble, Box 156, Pacific, Mo

AM a regular reader of your fine maga-
zine, and I have got some helpful hints
from every issue. 1 am submitting my
record since January 15, 1923. I did not
think so much of it until I noticed so many
others, and I believe I have something to
be proud of. I am using a one-stage WD-11
tube set I made myself, vario-coupler, 23-
plate condenser with vernier adjustment In
series with aerial, Jenkink rheostat on
detector tube and Freshman grid leak.
The number of stations I have heard 18
115, covering 37 states on the Pacific Coast
and Atlantic Coast; also five provinces in
Canada; Gulf Coast and San Antonio, on
the border. My greatest distances are:

WLAF, Fairbanks, Alaska; PWX,
Havana, Cuba; KFD, Los Angeles, Cal.;
KGW, Portland, Ore.; KDYL, Salt Lake
City, Utah; KDYS, Great Falls, Mont.;
KW]J, Roswell, New Mexico; WOAI, San

" Antonio, Texas; WOR, Newark, N. J.;

WHAZ, Troy, N. Y.; CKCK, Regina,
Canada; CFCA, Toronto, Canada; CKAC,
Montreal, Canada; CFCB, Vancouver,
B. C.; CJCG, Winnipeg, Man.; WNAQ,
Charleston, S. C.; WFAH, Port Arthur,
Texas; WAAB, New Orleans, La.; WKAH,
Palm Beach, Fla.; WJAP, Duluth, Minn.;
KFAF, Denver, Colo.; WBZ, Springfield,
Mass.; WDAL, Jacksonville, Fla,

I have heard a few distant stations while
our local station, KSD, twenty-five miles
away, is transmitting. I have no trouble at
all tuning them out for the eastern stations,
and on one occasion I had PWX, Havana,
Cuba, only eight degrees from the post, and
could not hear the post. Any one wanting
this hook-up of my set may have same by
sending a stamped envelope. I did not think
anything of my log until I noticed what
others were doing.

DX News From New Bruns-

wick, Canada
From Neal Coleman, St. John, N. B., Canada.

AFTER having seen many records in
Rapio WorLp I wish to submit my list
of stations. My set consists of a vario-
coupler, a variable condenser and two stages
of amplification. I have an aerial 90 feet
long with a lead-in of 40 feet, single wire.
My stations are:

WGY, WJZ, WOR, WNAC, WGI, WIP,
W00, WW]J, WEAF, WSB, WMAQ,
WMAK, WHAZ, WHAS, WDAS, WCAE,
WHA, WHK, WFI, WNAT, CHCX,
PWX., WQAA, WEAA, WCAU, CKAC,
CFCF, WHAM, WBAY, WGR, WOCC,
KOP, KDKA, KSD, WBZ, WBT, WBAP,
WDAP, and about twenty more stations.
I have only had my set for five months.

A New Sailor Nite Owl

From R. W. Higgine, U. S. Naval Trahing
Station, Newport, R. L

I HAVE something for the good of the
order. 1 have no hook-up of my own,
but an $18 regenerative set, using WD-I!
tube with adapter and lighting circuit for
aerial. Here is my record night for you to
slant at: WEAN, WJAX, WGY, WBZ,
WJZ, WEAF, WGAS, WBAK, WOC
How 1is that for the electric-light aenal?
Chicago and Davenport clear as a bell

Can Equal the Record

From Roger H. Burrill, Campello, Mass.

AFTER seeing your DX night owl de-
partment 1 think that I can equal the
record of anyone who has the kind of set
that I have. My set is of the single circuit
regenerative type. My aerial is one hundred
and fifty feet long. The ground is attached
to a water pipe. The set I have is a one-
tube WD-11 with 43 volts on the plate
These are a few of the stations that 1 hear
regularly: PWX, WSB, WHAS, WGY,
WGI, WNAC, WLW, CFCF, CFCA,
KDKA, WOC, KYW, WEAC, W00,
WOR, WJZ, WIP, WBZ, WHAM, WEA},
WRW, WFI, NAA, etc.

Doing Away with Taps
From J. White, Brooklyn, N. Y.

S EVERAL days ago the windings on the
rotor ‘of my vario-coupler came loose,
and I began experimenting with my set, and
at last hit on a substitute for my wvario-
coupler. By setting the two coils of the
stator in series and disconnecting the rotor
so that it acted like the rotor of a vario-
coupler I had a good substitute. By placing
the aerial and ground on the stator and the
usual secondary connections on the rotor I
obtained good results. I received KDKA,
WGY, WJZ, WOR, WEAF, WAAM
WBAN and WQA in one hour oo last

_ Sunday night.

I had a regenerative receiver employing
one vario-coupler, one variometer and one
vario-condenser (21-plate), using a WD-II.
Of course the results were not so loud,
but it is a good substitute for the amateur
who wishes to do away with taps.

Good Record for Single Tube

From Perkins Bemmeyan, 637 Poplar Awe,
Freene, Cal.

I HAVE written before, but if this is
| printed I will promise to forever hold
my peace. | wish to present a list of DX
stations which I heard on a recent night.
using a single UV-200 detector tube only:
PWX, Havana, 2,425 miles; WCAE, Pitts-
burgh, 2,150; WSB, Atlanta, 2,025; WGM,
Atlanta, 2,025; WW]J, Detroit, 200;
KYW, Chicago, 1,775; KSD, St. Louis,
1,625; WOC, Davenport, 1600; WHB,
Kansas City, 1400; WDAF, Kansas City,
1,400; WBAP, Fort Worth, 1,300; CFCN,
Calgary, 1,100,

How is that for a nice little record, Mr.
Editor? No doubt it has been beaten by
fans using two, three or more tubes. But
who has done better on a single tube? As
I have not as yet seen any that beats this
I claim the record for single-tube, single
night reception. If you have beaten this.
Mr. Fan, let’s hear from you.

(Continued on page 26)
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Electric Ferry “Poughkeepsie”
Is Revolutionary Type of Craft

THE most . unique boat in the world is
now plying the Hudson River between
Poughkeepste and Haghland She is the
ferry boat “Poughkeepsie,” and she is not
only electrically propelled, but she is con-
trolled like an automobile, she has a lower
operating cost that any other vessel of her
size and power afloat, and she is also speci-
ally designed for breakmg through ice. Be-
cause of this unusual combination of novel
features, she has probably attracted more
attentnon than any vessel since the “Mon-
itor.”

The United States Navy was the first to
appreciate the advantages of electricity for
ship propulsion and it took a long step in
advance of other naval powers by equipping
all of our recent battleships with electrical
propelling machinery. Electric drive is also
in successful use on several pleasure yachts
and on certain other craft of a more or less

understood. This facility of control is of
great importance to a vessel that must con-

stantly enter slips and thread its way

through crowded traffic. _
No less important, however, is the

“Poughkeepsie” high fuel economy. Be-

cause her engines are of the internal com-
bustion type, they can develop their full
power on less than one-third the amount of
fuel required by the most efficient type of
steam engine. This means that her operating
cost is extremely low and makes this type
of drive very desirable in all classes of ves-
sels in which it can be used.

A feature of the “Poughkeepsie” that will
be especially appreciated by motorists cross-
ing the river next summer is that because
of the compactness of her Diesel-electric
machinery it can all be contained within
the hull with no superstructure on the main
deck. Hence this deck is perfectly clear and
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Electric Ferry Boat “Poughkeepsie” Is Controlled from the Pilot House

experimental character but the “Poughkeep-
sie” is one of the very first commercial ves-
sels to be electrically operated. She is, there-
fore, a pioneer; and in the opinion of many
marine engineers she marks the beginning
of the electrification of our river and har-
bor vessels, and perhaps our merchant ma-
rine as well,

An electrically-operated ship differs from
an electrically-operated locomotive in that
she cannot get her electric power by wire or
third rail, but must generate it herself. The
“Poughkeepsie’s” generating plant consists
of two Winton engines of the so-called
Diesel type; that is to say, they resemble
automobile engines but use heavy oil instead
of gasoline for fuel. Each engine is rated
at 125 horsepower and drives a 90-kilowatt
Westinghouse electric generator. These gen-
erating units operate continuously at con-
stant speed and in one direction only when
the boat is in use. They do not control the
speed or movement of the boat, but merely
furnish electricity for two 100-horsepower
Westinghouse motors which are geared to
the propellers.

The control of the propeller motors is
centered in a small handle mounted behind
the wheel in each pilot house. By moving
this handle, the pilot himself starts the pro-
pellers, changes their speed, stops or re-
verses them. He therefore operates the boat
just as a chauffeur does an automobxle,
without losing time signalliug to the engi-
neer or running the possibi’:ty of being mis-

can accommodate four lines of automobiles,
instead of the usual two lines only. In fact,
though the “Poughkeepsie” is barely half
the size of a Staten Island ferry boat, she
can actually carry more cars. This large car-
capacity is expected to eliminate waiting at
Poughkeepsie and Highland during the com-
ing touring season.

The “Poughkeepsie” has to be an ice-
breaker if she is to operate continuously
during the winter, since the ice is often over
two feet thick at this point. To look at her,
she seems broad, shoal, and of very lxght
draught. This is not the case, however, for
under her visible hull is a second one,
known as the “hulifin,” which carries the
propellers. When the “Poughkeepsie” runs
into ice, she does not wedge into it as a boat
with an ordinary keel would do, but her
broad end rides over it, crushes it, and then
pushes it aside. Her propcllers. bem be-
neath the main hull on the bullfin, are al-
ways deep in the water and are unmjured
by the ice.

Victor Erects New Building

The new building recently erected by the
Victor Talking Machine Company at
Camden, N. J., will be used for the manu-
facture of phonograph records and not for
making radio equipment. Vacuum tubes are
now used by the Victor company in record-
ing the voice.

The Power Amplifier
for your Magnavox

Radio

HE Magnavox, in reproducing
with extreme sensitiveness
every signal supplied to it from
the receiver, must necessarily re-
produce any extraneous sounds
which may originate in the receiver
or power amplifier itself.
Therefore, to obtain all the won-
derful results of your Magnaveox
Reproducer, use it with the Mag-
navox Power Amplifier.

R.2 Magnavox Radio
with 18-inchhom

HIS instru-
Tment is in-
tended for
those who
wish the ut-
most inampli-
fying power :
for large audi-
ences, dance
halls, etc., but
requires only
.6 of an am-
pere for the

L field.

R-3 Magnavox Radio
with 14-inch horn

AMEin principle and construc-
tion throughout as Type R-2.

Isideal for use in homes, offices,
amateur stations, etc.

g ires one ampere field cur-
rent from your filament battery.

Magnavox Power
Amplifier—Model C

AN be used with any “B” Bat-

tery voltage which the power

tube may require for best ampli-
fication. ~

2-Stage and 3-Stage

The facilities and experience
back of each piece of equipment
bearing the Magnavox trade mark
are unrivalled anywhere in the
world.

Magnavox products may be had of
good d s everywhere

Werite to us for illustrated booklet

The Magnavox Company
Oakland, California

New York Office: 370 Seventh Ave.
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Advertising Rates: Display, $5.00 per inch, $150.00 per page. ~

Ra dio Merchandising

Classified Quick-Action Advertising, 5 cents per word.

Telephone Bryant 4796

New Radio Firms
(The new firms and corporations men-

tioned in these columns can be reached
directly or by communicating with the
attorneys, whose addresses are given when
ever posssble.)

De Forest Phono Film Corp., Dover, Del., pat-
ents, $4,750,000. (U. S. Corporataon Co.) .

Marvel Electnc p&ry Co., New York City,
$5,000; D. E. and M. eenbaum, A. L. Popper.
(Attorney, M. Popper, 99 Nassau St.

Wallace Electnc Co. Rochester, N. Y., to issue
500 shares preferred stock $100 each; " 300 common,

no par value
Radio Construction Co., Wilmxngton, Del,,
$750,000. (Corporation Trust Co. of enca.)
Tristan Sales Corp., New York City, make wire-
leu apparatus, $100,000; M. Jost, ¢ W. Hanes,
Klein. (Attorney, f. Cohn, 1540 Broadway.)
Woodlawn Electrical Appliance Co., Wilmington,
Del., $100,000. (American Guaranty & Trust Co.)

Backus, Minn., Telephone Sub-
scribers Get Free Radio

Concerts

ADIO reception has been greatly sim-
plified in Backus, Minn. If the Backus
resident is a telephone subscriber he simply
takes his telephone receiver from the hook
and music, drama, sermon or lecture pour
out. He has no need to worry about run-
down batteries, weak tubes, the intricacies
of hook-up or the length or height of his
antenna. Miss Anna Ozier, chief operator
for the Backus Telephone Company, re-
cently wrote WGY, the radio broadcasting
station of the General Electric Company,
Schenectady, N. Y., as follows:

“We have a receiving station here and
by putting the horn close to the transmitter
and connecting up the farm lines, I have a
system now by which the subscribers on
our farm lines who have never had an op-
portunity of getting concerts direct from
the air have passed many of these winter
evenings enjoying themselves by turn and
turn about at the telephone.

“I know of several cases where three or
four people have listened in on the same
receiver at once. In one case I was sur-
prised by being recompensed by a lady who
was so much pleased by the concert and the
part she though I took in it, that she brought
me a dozen eggs. As she said, it was her
way of saying ‘thank you.’”

radio,

Radio Stocks

(Quotations as of March 14, 1923, furnished
by Frank T. Stanton & Co., 35 Broad
Street, New York, Specialists in
Wireless Securities.)

Stock Bid Asked
American Marconi, Stamped.. 5* 15*
American Marconi, Unstamped. 5* 7*
American Tel. & Tel.........12514 12534
Canadian Marconi ........... 234 3
De Forest Radio.............. 7 10
Dubilier Condenser ........... 9 914
English Marconi com........ .11 15
English Marconi pfd.......... 114 15%
Federal Tel. Cal.......... veee 514 6
General Electric .............18814 189
Hennessy Radio Pub......... 9 11
Mackay Co. com.... R § 8 | 115
Manhattan Elec. Supply....... 55 57
Marconi Int. Marine.......... 7 10
Radio Corporation com....... 414 414
Radio Corporation pfd........ 334 3y
Spanish Marconi ............. 1 3
Western Union ............... 115 116
Westinghouse E. & M,, R 65Y

*Cents per share,

Naval Communications Service
Has a Big Year

OVERNMENT messages totalling

15,763,308 words were handled by the
Naval Commumcatxons Service during 1922,
according to a statement made public last
week by Acting Secretary Roosevelt. Of
this total, 10,000,000 were for the Navy,
the remainder bemg official business for the
various Government departments. The House
of Representatives is at the bottom of the
list with 505 words, with the White House
next to last with 1,258.

Coming Events

PERMANENT RADIO FAIR FOR BUYERS,
Hotel Imperial, New York City. Open from
September, 1922, to May, 1923.

ANNUAL HOME AND CITY BEAUTIFUL
EXPOSITION featuring radio exhibits. Atlantic
City, N. J., Junc 16 to September 8, 1923.

RADIO AND ELECTRICAL EXPOSITION,
including amateur home-made set contest, San
Francisco, Cal.,, April 3 to 8, inclusive.

Crosley Celebrates Second
Anniversary

T HE Crosley Manufacturing Company,
Cincinnati, Ohio, home of the broad-

casting station WLW, celebrated its second
anniversary last week. This celebration,
however, applied to the radio division. Two

years ago, on Washington’s Birthday,
Powel Crosley 3d wanted his dad, Powel
Crosley, Jr., president of the company, to
purchase a radio-receiving set for him.
classmates had one, and, boy-hke, he, too,
wanted one.

When Mr. Crosley went to the Precision
Equipment Company to buy the radio set
he found the prices were very high. With
the idea in mind that there must be thou-
sands who would want a set he called in an
engineer, and together they designed a
cheap radio set. The first of these receivers
was ready March 21, 1921. The Crosley
socket with its desxg'n for mounting upon
a panel, the variable condenser with its
book-type action, and other distinctive
apparatus now well known in the Crosley
line, came as a result of a little boy want-
ing a radio set.

It is interesting to note that, within two
years from the time Powel Crosley, Jr.,
went to the Precision Equipment Company
to inquire the cost of a radio-receiving set,
he purchased the company.

The Crosley Manufacturing Company has
one large factory, where an extepsive line
of radio apparatus is manufactured;
another makes the cabmets, while a thxrd
establishment is the printing plant. A little
informative newspaper 1is issued, called
the “Crosley Radio Weekly,” which gives
programs of the Crosley station.

The Delta Dry-Cell Tube

The Delta Midget Tube Company, 241
Market street, Newark, N. J., have brought
out a new dry-cell tube takx three volts
and using an amperage of 15 It is said to
be equal to doing the work of the W-D 11
tube. This firm also manufactures sockets
and adapters for their tube. The entire
line of products, both because of the
present shortage of tubes and the inherent
quality of the line, is proving very popular.
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These Cheerful Workers Make “Slgnal” Radio Equlpment
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Advantages of the Hazeltine
Neutrodyne Circuit

HE most remarkable feature of the

neutrodyne circuit, invented by Pro-
fessor L. A. Hazeltine, of Stevens Institute
of Technology, Hoboken, N. J., which was
illustrated and briefly described in Rapio
WorLp for March 10, 1923, is that great
distances, hitherto unobtainable, are secured
with clear and undistorted reception.

The neutrodyne circuit is non-regenerative.
Therefore the familiar whistles and
squeals which attend the “tuning in” of a
regenerative set are entirely absent. Experts
who have tried the few sets available at
this early date report picking up stations
clear across the continent ; and, what is most
remarkable, the quality of the music and
speech is practically like the clear tones
received on a short-range crystal detector
set.

To the initiated radio enthusiast the
neutrodyne set looks unlike any heretofore
constructed. There are no variometers, no
variocouplers and no ticklers. Tuning is
effected by three variable condensers, two
of which are set at the same definite settings
for definite wave lengths, and antenna
tuning is accomplished entirely by a single
dial operating a variable condenser.

Other features are the use of new types
of jacks for automatic filament control and
the devices called “neutroformers,” to which
the high amplification is due.

The invention, from a technical standpoint,
comprises means for neutralizing the effect
of the inherent capacity between the grid
and plate circuits of a vacuum tube, thus
enabling any degree of high frequency
amplification to be obtamned without
regeneration or feed back, and without the
distortion which attends regeneration.

The term “neutrodyne” is used advisedly,
“neutro” meaning equal and “dyne” mean-
ing a_ force. An electrostatic force is
applied to the grid of each high frequency
amplifier tube, which force is equal and
opposed to the effect of the “grid-plate”
capacity of the tube. Thus undesired
effects of the inherent tube capacity are

RADIO WORLD

neutralized or balanced out. In technical
circles it is expected that this invention will
entirely revolutionize radio-receiver design.

One of the pleasing features of the neutro-
dyne circuit is its great selectivity. It is
possible for the “listenter-in” to make a log
or station record, in which the settings of
the dials are recorded for various stations.
Once this log is made any large station in
the United States with a transcontinental
sending range is picked up by merely
setting the dials at these positions. Unless
a sending station changes its wave length
the record of dial settings is permanent and
never varies for that particular installation.

The patents of the inventor have been
exclusively licensed to a group of manu-
facturers united in a trade organization
known as the Independent Radio Manufac-
turers, Inc., 165 Broadway, New York City.
Among this group are three who will manu-
facture the Hazeltine apparatus under sub-
licenses. They are Freed-Eiseman Radio
Corporation, New York City; F. A. D.
Andrea, New York City, and the Gar
Corporation, Newark, N. J.

The anniversary number of Rapto WorLb,
to be dated March 31, 1923, will contain an
extended description, with several illustra-
tions, of the Hazeltine neutrodyne circuit.

Princeton University Radio
Club Sets a Mark

THE Princeton University Radio Club,
Princeton, N. J., has established what
is claimed to be a record for the number of
messages handled in a month by an amateur
station. From the 15th of one month to the
15th of the next the Undergraduate Club
passed the 1,000 mark. The record of the
club is 1,226 radio messages in a month, and
in the four months of the existence of the
club the amateurs have handled more than
4000 messages. The club, which was
started last November, has been licensed by
the Government to carry on experimental
work. It has twenty-five members, seven
of whom are licensed operators, and they
gg;rate the station on a twenty-four-hour
is.

SUNBEAM MOTTO

FIRST FOR PRICE, QUALITY, AND SERVICE

(1 yoars at the same epot

All standard merchandise guaranteed.
Prices going up. Take advantage of preseat low rate.

Our guarantee provides

you gatisfastion, er your meney bask, we will repay

transpertation eharges if net satisfied.

LOUD SPEAKERS

$45.00 Magnavex, new type.$80.80
35.00 Western Elootrie.... 50.00
20.00 Ampiitone d

20.00 Distograph
TRANSFORMERS

VARIOCOUPLERS
D F

an $2.80
180 Degree 8ilk Weumnd....

ARHEGSTATS

POTENTIOMETERS
00 ohme......... s
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Radie Steres . . '"

with Solid Bakelite Variometer

1.28 Outier-Hammer Non Vernler .8
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Biading Pests, Niskel or Rubber
Seskets

reshmen
Paper Oesadensers, All

Coll Only 8 Layer, Bank Wound,
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Belect your set and write us for prices. We'll do the rest.

SUNBEAM ELECTRIC COMPANY
71 THIRD AVE. (Bet. 11th and 12th Sts.), NEW YORK

Farm Lighting Plants a¢ Bargain Prices.

“WINDSOR CASTLE”
PHONES

“Windsor Castle” Phones are made
fn the United States for the Canadian
trade. Hence the British flag on the
label.

Marvelous
3000-Ohm Instrument

It is your opportunity to get into the
big D-X Class. Toronto, Canada, hears

APF, as well as WOC and other distant
stations nightly with these Phones. Look
for the f name on the Cap. And be
sure you are getting the Special

IMPREGNATED

BLUE DIAPHRAGM

This BLUE DIAPHRAGM is IMPREG-
NATED with a Special Chemical for Sta-
bilital Insist on it and the name “Wind-
sor stle.”

Send us a Money Order and our Maifl De-
partment will do the rest quickly and
efficiently. We pay Postage east of Mis-
sisslppi. Checks or Stamps not accepted.

Send for Free Catalogue Dept. 84D.

D-X-RADIO CO.

128 Liberty Street New York City

'SIX REASONS WHY A
. “Vac-Shield”

1—-Non-Magnetie,
2—Prevents Inter-
stage Ceupling.
3—Stops Hewling.
4—Prolongs Life
of Fllaments.
§—Tunes in DX.

§—Protects Tubes. }
Attached In o
Minute. Order
Patent Fandiag today.

Wil fmmediat
R L A

ORANGE RESEARCH LAB.

WHITE RADIO CO.

123 E. 23rd ST. NEW YORK CITY
Cash with Order—Whelssale, Retall
l_—m—

CRYSTAL-TUBE FOR CRYSTAL SETS
Now ready for distributlon. It gives e¢learer tume
and protects your ecrystals., 20¢ (Bilver). Our
descriptive circular sent free on reesipt of yeur
address (Discount te dealers.)

VACUUM ELECTYRIC WORKS] Teleds, Ohle
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RADIO PANELS

High diclestrie recistanes.
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Agents
PAGESON COMPANY
Bex 00. Morvhants Statien, S8 Louis, Me.

06 fest adbeve sea level, per-
fruit and vegetables. Only ene
miles frem a delightful hui-:

fshing.
sitss. Now om-
property direst %o 59th

0. L. Schwencke Land Co.

219 BROADWAY NEW YORK
Established 25 years.

Flewelling Circuit

No ground, no aerial. Portable;
can be carried imn your car, train or
camp. Will get long distance on a
loop.

Simple to operate; can be worked
with W. D. 11 Tube. We sell the
complete parts to make up this

wonderful set fer $2025. Includes
the following:

1 Spec. Bakel. Variocoupler........... 2.90
1 .0005 finest Vernier condenser........ 435
1 Socket (genuine comdensite)......... ¥
1 Rheostat (the best ebtainable)...... 1.00

3 .06 Condensers (mica Dubiliers)... 228

1 Grid Leak (cartridge type) and
holder ........cccvveeereecccsccncens

1 Bakelite Dial for Variocoupler...... 25
1 Inductance Switch .................. 55
S Lengths Buss Wire................... 29
2 Lengths Spaghetti .................. 16
8 Binding Posts ..............ccc000neen A0
1 Genuine Bakelite Panel, 7”x18”...... 225
Finest make 7x18 Cabinet.............. 7S
WE SELL:
45 V. “B” Batteries (each)............ $1.9¢
6 V. 680 Amp. Marko’s Battery....... 9.5¢
U. V. 208 Tubes................c....... 3.95
U. V. 201 Tubes..........ccovvenennnnee 5.5
U. V.201A Tubes.............occvuvennn 7.3
Nathaniel Baldwin Type C, Double
OENOE G o . <% % o Ferere ST 06 Do 80 6 oBadln 8.50
Nathaniel Baldwin Type C, Single
Phonee ........cciiiveiiiiiinnnnncane 4.50
Brandes (Superior) Phones............ 598

All orders must be accompanied with
a money order, postage included.

GRAND RADIO CO.

~d4 Ave. (near 9th St.)
YORK CITY
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FROM PUBLICATION OFFICE,
1498 BROADWAY, NBW YORK, N. Y.
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SUBSCRIPTION RATES

Fiftoen osnts &2 oopy. $6.60 o year. $3.00 fur
¢ix menths. $1.30 fer thees menths.

Add $1.00 a year extra for foreign postage.
Canada 50 cents.

Ressipt 9 neow subsscibers of the firet espy of
RADIO WORLD mailed te them after sending i
their erder, is autematie ackmewledgment of thelr
subseription erder.

ADVERTISING RATES
One page: One time—$150.08.

Half Quarter, Third and Twe-thirdg pages at
propertionate rates.

One Inch, one time—$5.00.
$90.49.

On four consecutive isswes, 109, discount.
On thirteen censesutive issues, 15% discount.

Cover and preferred-pedition rates made knowa
ou application.

Terms: 30 days net. 3% 10 Oays.

Per agate lime

CLASSIFIED ADVERTISEMENTS

Five cents per word. Minimum, 16 words
Discount of 10% on 4 consecutive issues—1359,
on thirteen consecutive issues. Cash with ovrder.

BEntered as cssend-elass matter, Mareh 38, 1933,
at the Pest Offlses at New Yerk, New Yerk, undee
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publisher eammet pessibly have eentrel.

Beacon Fires, Radio, and Cable

Will Aid Arctic Explorer

OALD AMUNDSEN, the famous arctic

explorer, plans to hop off in an airplane
from Wainwright, Alaska, next June and
fly over the North Pole and land at Spitz-
bergen, Norway—if he’s lucky. An elaborate
system of communication will be established
to report the time Amundsen starts his
flight. Wainwright is 400 miles from the
nearest radio station, at Noorvik, on the
Kobuk River, Alaska. The Chamber of
Commerce at Nome, Alaska, has planned a
chain of signal fires made of drift wood
and coal, and each tended by two Eskimos.
These bonfires will be built 15 miles apart.
When Amundsen starts the first fire will be
lit, and when its smoke is secen the natives
will light the second fire, and so on down
the line.

The news of the start thus received at
Noorvik will be broadcast by radio, picked
up by other radio stations and relayed by
telegraph and cable to Spitzbergen. Here
will be in waiting a number of fast scout
planes, ready to rush to Amundsen’s assist-
ance if he gets into trouble toward the end
of his flight.

Renews Subscription to the
“Best Radio Paper”

Editor RADIO WORLD:

I am renewing my subscription to
RADIO WORLD as it is the best radio
paper in my opinion and I have tried
them all. Enclosed please find check for
six dollars for one yearly renewal begin-
ning with date stated on bill.

' Yours truly,
150 W. 86th St. M. J. FOX, JR.
New York, March 10, 1923.
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GUARANTEED *
REPAIRS

Brokem and Bwmed-Out

VACUUM
TUBES

W.D.-11 mnot accepted
Jor repair

Your dealer sheuid kaow, but
If he doss mst. semd direct to

HARVARD RADIO ®
LABORATORIES ,
& Sy Besten 9, Mass.
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“The Little Wonder”

FOR BOYS AND GIRLS

CRYSTAL SETS

Unassemoled-Net :3- 50

Catches distinctly everythimg broad-
casted within 30 miles. We also

manufacture the “Little Wonder”
assembled set at $5.00.

GUARANTEED
TESTED CRYSTALS

Galena 15¢ Radiesite 20¢
Write for Free Catalog
It lists all our radie parts and supplie

Holloway Elec. Supply Co., Ine.
238 Third Ave. New York ity
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SPEAKER
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Back.
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l No. 1020, $35
F. O. B. New York

Dealers write for speocial trade

proposition,
JOLLEY RADIO CO.

23 Washington St. New Yerk




Shall WHN Remain Silent on

Certain Nights?

DITOR, Rapio WorLp: As you are

probably aware, Station WHN, Ridge-
wood, Long Island, N. Y, has been asking,
on the air, for the past few nights for
letters from the radio audience as to
whether they want WHN to be silent on
certain nights for the purpose of allowing
the “DX fans” a chance to listen in to long-
distance stations, or whether they want the
late evening programs (10:30 to 12 p. m.)
to continue.

1 know of numerous DX fans who, on
account of not being able to tune out WHN,
don't listen to him at all. .

1 would suggest agitation as to having a
rule passed to compel all eastern stations
to close down at, say, 10:30 every night.
Also, how about allotting a different wave
length (not 360 or 400) to those stations
which, on account of having late hours
allotted to them, have no alternative in the
matter but to interfere with us DX fans on
account of their late hours? . .

Personally I have nothing against Station
W HN as [ think their programs are very
good considering the fact that they are a
low-powered station; and, as far as I have
heard, they don't advertise themselves in
any way. They evidently must be under
a heavy expense, and it is all done to please
the radio listeners, with no hope of return.

In conclusion, would like to say that all
DX fans, I am sure, will appreciate any-
thing you may be able to do in this matter.

March 10, 1923. H. D. STRULLER.
111 Broadway, New York City.

Prize Essay Contests on Radio

Subjects

T HE management of the American Home
and City Beautiful Association Exposi-
tion, to be held on the Million-Dollar Pier,
Atlantic City, N. J., this summer, has com-
pleted arrangements for conducting a nation-
wide essay contest on the following subjects :
“The Best Way to Educate the Public on
Radio”: “Why Radio Should Be in Every
Home, and How It Can Be Done”; “Who
Shall Carry On and Pay for Future Broad-
casting?” and “The Complete Radio Sct as
the Logical Installation.”

The following men, prominently identified
with the radio industry, have been invited
to be represented on the Board of Judges
for awarding prizes to winning contestants:
Dr. Lee De Forest, De Forest Company,
Newark, N. J.; Paul Godley, Adams-
Morgan Company, Upper Montclair, N. J.;
A. H. Grebe, The Grebe Company, Jamaica,
L. I.; General J. G. Harbord, David Sarnoff
and P. Boucheron, Radio Corpdtation of
America, New York City; M. P. Rice,
General FElectric Company, Schenectady,
N. Y.: Dr. W. H. Easton, Westinghouse
Flectric & Manufacturing Company, East
Pittsburgh, Pa.; Paul Findley, Western
Electric Company, New York City; Major-
General George O. Squier, Chief Signal
Officer, U. S. A.; Dr. A. N. Goldsmuith,
Director of Rescarch, City College of New
York: Roland Burke Hennessy, Editor,
Rapio WorLp, New York City; H. Gerns-
back. Editor, Radio News: Major J.
Andrew White, Editor, [#Tircless Age:
Kendall Banning, Editor, Popular Radso;
Henry M. Shaw, President, Radio Trade
Association: lLawrence A. Nixon, Eduor,
Radio Dealer. Secretary, Radio Trade Asso-
ciation, and Jack Binns, Editor, New York
Tribune Radio Section.

Those who compose the Board of Judges
also have been appointed as the Radio Com-
mittee for the Radio Exhibit. The above
committee will also direct the essay con-
test and award prizes to winners in a con-
test in which only radio fans or those who
listen to hroadeasting are ehgible to submit

RADIO WORLD

Prize Winners at the Perma-
nent Radio Fair, New

York City

THE winners in the prize contests for
amateurs at the Permanent Radio Fair,
New York City, have been announced as
follows :

For the smallest one-tube, portable set—9¢
First prize: R. S. M. Long-Distance Receiv-
ing Set, manufactured by the Boston Scale
and Machine Co.— Won by Fred W.
Proctor, Hotel Ambassador, New York
City. Second prize: Eagle Radio Portabk;g
—Worr by Milton Brownshield, 1
Wallace avenue, Bronx, New York City.

For self-contained home-made, three-tube,
dry-cell receiving set—First prize: Paragon
RD-5 and A-2 amplifier, manufactured by
Adams-Morgan Co.—Won by W. H. Spald-
ing. 27 Monroe place, Brooklyn, N. Y.
Second prize: two-step amplifier, manufac-
tured by Acme Apparatus Co.— Won by
Carson Borthney, 168 West 4th street, New
York City.

The prizes are on exhibition in the Broad-
way window of the Hotel Imperial, New
York City. The Permanent Radio Fair has
had several requests to hold another con-
test, and would like to hear from radio
fans as to just what kind of contest they
would like to have.

Navy Dirigtble to Make Polar
Flights

URING the coming summer, when the

ZD-1, a navy dirigible now under con-
struction, is placed in commission, she will
be sent on a flight around the world and
on trips to the North and South poles.
Rear-Admiral William A. Moffett, Chief
of the Naval Bureau of Aeronautics,
announced on March 6 in an address broad-
cast from WJZ by way of the Waldorf-
Astoria, New York City.

Short-Circuited His Purse

“That doctor is a regular human dynamo.”

“Yes, and when | came in contact with
him I myself was highly charged."—Science
and Invention.

|l BUILD YOUR OWN SET

ROBBINS

RADIO DESK
Set

The Place for Your Radio
and Equipment

Closed compartments for Batterics, Head
Sets, Tools, Extra Parts and other Appli-

ances.

Useful and ormamental ia say home
with a receiv.ng sct. la cak snd mabog-
any finish.

Send for Illustrated Literature.
ROBBINS WOODWORKING CO.
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Aad Bany Other Tested Olreuits
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OEALERS! WRITE FOR QUANTITY PRICES!

S. NEWMAN & CO, Publishers
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DX Nite Owls

(Continued from page 20)
Proud of His Record

From Jack Alison, New York City.

ON a recent night I heard the followi
list of stations: WGY, WAAM, WIP,
WSB, WDAP, KDKA, WOC, PWX,
WOO, WWJ, WJAX, WDAF and WAAN.
I think that I have made a good night's
DX work. I am using a honeycomb coil

set with one stage oi audio amplification,

RADIO LOUD SPEAKER
FOR PHONOGRAPHS

The MORRISON Leud Speaking Unit,
phanegraphs, takes the plase of awkward

for use =

headneta.
Poasessses & tone value 100% true—an achiesvement
never before attained in a leud speaker.

Attaches in Place of Reproducer

Plips en tone-arm of phonegraph im plase of re-
progiuser, or ean be used with hern. Adapted te
any buld set with ene er mere stages of amplifiea-
tion. Adjustable frem seft te loud tene. Canmnet
possibly rattie er lecsen threngh exsessive ampli-
fleation. A pepular-prieed Lewd Spesker that
compares with mest expensive imstruments en the

Thousands in use, giving perfest satis-
faction. Handsemely niskel plated, eomplete
with 5§ ft. eord, $10—at your dsaler's er direst.
SBeat C. O. D., if desired. Tully guaranteed
Meney bask if net satisfled (Whea erdering.
specify make of phenegraph).

MORRISON RADIO LABORATORIES
Dest. 12, Lewls Blosk Detrolt, Mioh.
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two 43-plate condensers, and, although I
have not heard as many as some of the

other fans, I am very proud of my home-
made set.

Another New One Due to

Crystal Not Re-radiation

F . A
rom Leo Ssc?cm .’mbsi :anph van,

I WROTE to you some time ago about my

reception with a 1-slide crystal set. Since
then I have received a new station, WLB,
Minneapolis, Minn., and am receiving other
stations much louder. I think the reason
for this is because I am using crystals sold
by the Rusonite Company, advertised in
Rapio Worep. I have come to thnk that my
tuning-coil is not the reason for m
tion, because I have just built a 2-slider and
have heard WCX and WOC in one night
on it. The reason for my wonderful recep-
tion must be in my phones, which are 509 w.
Western Electrics, and my aerial, which is
a 2-wire, 85 ft. long and 36 ft. high. Many
people have told me that my reception is due
to re-radiation, but two authorities, Mr.
Flewelling and Dr. Greenleaf W. Pickard,
famous radio inventor, both say that re-
radiation is impossible. I will be glad to
give the details of my 2-slider tuning coil
to anyone who writes for them.

New York Prices
DIRECT TO YOU

A Money-Back Guarantee
Goes With Everything We Sell

WE SELL ONLY STANDARD
PARTS AT LOWEST PRICES

Atwater-Kent Variometers ............ $8.75
Atwater-Kent Variocouplers .......... .75
Raven Molded Variometer ............ 4.69
Raven Molded Variocoupler ........... 4.60
Westinghouse Dry Cell Tube.......... 6.50
U. V. 288 Tubes.......... e o 350 DN e 4.4
U. V. 201 Tubes............ "8 By SRR cls a (D00
Cunningham 301 Tubes ................ 5.7
A. B. C. 3 PL Condenger.............. 1.90
A. B. C. ¢ PL Condenser.............. 2.30
A. B. C. 23 Pl. Vemier Condenser.... 3.75
A. B. C. 43 Pl. Vernier Condenser.... 4.00
Acme Audio Transformer.............. 4.00
Baldwin Type C Phones (double)...... 8.75
Baldwin Type C (single)................ 4.50
Stromberg-Carlson Phones ............ 6.00
Radio-Receptor Phones ................ 3.50
Federal Phones ............co00vvuennn.. S.00
Brandes Phones ............c0i00iennens .00
Bradleystats ............ccc00ivvninnnne 1.7¢

Many Other Bargains. Complete Stock.
Write for Prices.

Send Money Order or Certifled
Check and include Postage.

GLOBE RADIO SHOP

115 West 23rd Street New York

STANDARD
APPARATUS

AT ATTRACTIVE PRICES

Watch This Column EACH WEEK
It Will Pay You

List HEAD SETS

Our
Price Price
$8.00 Brandes ......... Superior...... $5.50
8.00 Dictograph .................... 5.78
8.00 Federal 2200 Ohms............. 4.95
7.50 Stromberg Carisen ............. 4.7%
6.00 Frest 3000 Ohms ............. 4.28
6.00 Royalfone ....... e g 8.7
3.50 Murdock Type 57 ............. 4.10
12.00 Western Electris 500W.......... 9.50
12.00 Baldwin Type C, Master........ 8.50
6.00 Baldwin Type C, Single........ 4.00
LOUD SPEAKERS
$161.00 Western Electife .............. $145.00
85.00 Western Elootrie ....... DT ol & o 50.00
45.00 Magnavox (New Type).......... 31.50
40.00 Callophone ............ o8 o o Byefinege 30.00
20.00 Dictograph .................... 15.00
15.00 Brittania ....................... 12.50
AUDIO TRANSFORMERS
$7.00 Federal ....................... $5.60
7.00 Radio Corp. U. V. 712........ 5.60
6.50 Rasla .......................... 5.10
4.50 Thordarsen .................. % 3.00
6.00 Amplex W. D. 12 .............. 3.95
5.00 General Radlo .................. 4.35
6.00 Jefferson .................c..... 5.00
7.00 Amertram ...................... 5.05
5.00 Aeme  ...............citrnenn 4.10
PANELS
BAKELITE—3/16 Inch Stock
7 x 10........ $1.35 7 x 18........ $1.95
7x 12........ .45 7 x I8........ 2.50
7x (4........ 1,85 7x 24........ 2.95
‘ HARD RUBBER—Grade A
7x 10........ .90 7 x 18........ $1.45
7 x 15........ 1.35 7 x 24........ 1.90
SPECIALS
Firth 23 Plate Condenser................. $1.30
Firth Triple Soekets....................... 90
Firth Doubie Sockets..... ot reececansonnans 70
Millard Rheostats ...................c..... .45
Double Phone Cords ................ s 6 wJa .60
Fada Type Switch Levers................. .23
Firth tal Detectors ..... e ceeotearanane 1.00
Brach ghting Arrestor ................. 1.25
Bulldog PhoRe Plugs .o........c000eeveene 1.00
Three Coil Mountings .............cc000.. 3.50
Two Coll Mountings ...............coc.... 2.75
Single Coll Mountings .................... .50
180° Varlocoupler ................00vuvvnn 2.79
Variometers ..... et ae e, eresessans 2.78
Vernier Rhecstats ..................cc0000. 1.35
i1 Plate Condenser ........................ 1.35
43 Plate Condenser .....................c.. 2.15
W D Il Sockets..............c.oo0nn0mnes .30

Full Line of All STANDARD SETS8 and AC-
CESSORIES at QGreatly Reduced Prices.

Write for Our Quotations.

All Mail Orders Shipped on same day as reeelved,
Send Money Order including Postage.

STUYVESANT

Radio Corporation

15 E, 14TH STREET, NIE:W YORK CITY
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White's “Varioment” Cement

Make your own oells. Oovnstruet variemeters, varie-
csouplers, ots. Ns distributed capasity. Holds wind.
Ings mn'lz snd permane s

FOR BANK WOUND coOt ‘For this eperatieon
of comeonting the three tegether shel will

turns
net do.”’—Radie Werid, Mareh 10,
Send 25c. for sample bottle

WHITE RADIO COMPANY
123 East 23rd Street New Yerk Gity

WANTED
Thorough Radio Man

Experienced in vacuum tube re-
pair; preferably one experienced on

WD-11 tubes, but not absolutely
necessary. Answer, giving full par-

~ ticulars, references, experience and
salary wanted.

THE COLUMBIA PRINT

1493 BROADWAY NEW YORK CITY

WHERE SPACE 18 LIMITED

The Na-ald- Bmall-spece Socket is moulded from
genuine Condensite. Requires but small spase for
mounting. Special slot reinforeement: virtually um-
breakable. No excess metal to interfere with ofi-
clency. Phosphor bronze econtacts. Cannot be affected
by heat. Exceptional value.

Equal in quality to any socket using bottom esa-
tact

Attractively boxed.
i3 . ) ‘

Display eontainer fumished
for dealer's counter.

ALDEN MFG. CO.

Formerly Alden-Napler Cs.
_ > Dept. L, 52 Wlillow Street.
"k it Springfleld, Wlase.

NA-ALQD

No. 401
350 cach
8 for $1.00

We Recommend
For Investment

HENNESSY
RADIO
PUBLICATIONS
CORP.
8%
PREFERRED STOCK

(Publishers Radio World)

Complete details sent free K
upon request

Frank T. Stanton & Co.

Specialists in
Wireless Securities Since 1917

35 Broad St. New York

Tel. Broad 5819-1670-3841
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KING SR. VARIOMETER

150 to 680 Meters
Ne outside econnecting hardware used—reducing
rn:;?” lesses. Rugged—5elid. Size 434”x
quarm.nd by manufacturer direct so wuser.

Retail price $2.50
Ask yowr duler

Aremco Mfg. Co., 30 East 23rd St.,N. Y. C-

D 1200-0HM "7

RESISTANCES IN STOCK

For the New Super Oirevits

RADIO STORES CORPORATION
DISTRIBUTORS
220 W. 84th 8L, N. Y. City Lengasre 10119-9219

The dials with absorption losses

reduced to a Minimum

0 | od ecross-section insures minimum
loss. Bnam mcnduatlon and numbers are partieow-
w with ba?mntomdlnch do net la-

e easy, .
dials moulded from genuine Na-ald
mlm nhm:{'bm-mmmmm They

TER true: oannot MINCH DIAL 3Be
dia potentiemeter use, 50s;

Send stamp for U
Alden Manufacturing Co.
Formerly Aldea-Napler Company
., 8 id, Mase.
52 Willew 8t. .{I'llﬁ

[ pPrRoOTECTION

TELERADIO
FILAMENT

4 tubes. P.:l‘u.‘-l'l'n?l;
ing
, Double Pele, 80e.
\Pl:'c;c?:l‘ fuses (0ec, oash.
TELERADIO
LIGHTNING
TERS

ARRES
Xleotricsl No. 6887

The only ARRESTER a9 by Natienal Beard ot

Fire Underwriters, which retails fer $1.00.
Dealers—Otherwise Send Purchase

Price and Give Dealer’s Name.
Teleradio Engineering Corp.

436 Broome St., New York
Makers of Teleradio. Supersensitive Phones

fit of those interested 1n
%Wumwumumg.m

MaNally & Company bave prepered s Lably
tion eontain wealth
?mtd u!m.mlt Shows in the mest esmprebea-

The Passing of the Publishers’
Friend

The passing of Stephen Farrelly removes
one of the big figures from the periodical
and news distributing trade in this country.
Mr. Farrelly was eighty years of age, but
he came of that sturdy stock to which the
calendar means nothing and was active al-
most to the end.

For many years he was a moving force
in the conduct and counsels of The Ameri-
can News Co., which owes so much to the
activities, loyalty and strength of character
of the members of the Farrelly family.
Mr. Farrelly was helpful to and sym-
pathetic with all the great American pub-
lishers, and never too busy to give his ad-
vice to the younger members of that craft.
His big friendships and his effect on the
business, social and spiritual life of New
York were fully indicated by the immense
assemblage of noted men and women from
all walks of life who attended his funeral
services at the Cathedral in New York.

Mr. Farrelly will be missed by his as-
sociates and all those who knew him, but
at least his family have the satisfaction of
knowing that he passed out into the Great
Beyond full of honors and with the love
and respect of every one with whom he had
come in contact during his many years of
business and public service.

Broadcasting Station Has Plate
Glass Walls

THE Edgewater Beach Hotel, Chicago,
will soon have a new broadcasting
station, with the call WJAZ. It will be
located on the main floor of the hotel, and
its walls will consist of three thicknesses
of plate glass. Spectators will thus be
afforded a full view of the station in
operation.

NATIONAL RADIO Strvice Co

140 W. 32nd St. New York, N. Y.

OCTAGONAL SHAPED
LOUD SPEAKER

Handsomely Fin-

ished in Gun Metal
for Use with Head °

Phones:—-SPECIAL

Sheltone Loud Speaker......

HEADSETS

Baldwin Type “C”...... $8.50
Brandes 2000-Ohm...... 595
Federal 2200-Ohm...... 52§
Bannard 2200-Ohm..... 345
Murdock 3000-Ohm..... 395

MISCELLANEOUS
006 Westinghouse Cond. $0.60

006 Freshman Cond..... 1.00
Antenella .............. 175
Bulldog Grip Plug...... 79
3 Plate Vernier Cond.... 125

EVEREADY “B” BATTERIES

No. 763—2214 Volts..... $1.25
No. 766—22Y; Volts..... 235

All Merchandise Guaranteed
We Pay the Postage

MAKE PERFECTION YOUR SELECTION

FREE!

A $1.25 Voltmmeter or Ammeter will be given
Free with each purchase of $5.00 or over.

Every Product Sold on A MONEY-BACK GUARANTEE—Perfection Pays Parcel Post.

List Our
LOUD SPEAKERS Pries Price
Bristel ........cccccven0v00tcnonns $22.30 $18.50
Pathe ......ccccceveeccnccarennnes 22.00 17.50
MAPNAVEX .....ccoccccvcvvnnenannns 45.00 290.75
Weodehern, Newest Model ........ 7.50 0.59
HEAD SETS
Rico, 3000 ohms........c..00c0-00 $7.00 $4.25
Dictograph, 3000 ehms............ 12.00  6.30
Petter Preeision, 2200 ohms........ 9.00 5.50
Baidwia Type O, Nath. Baldwin.... 12.00 9.75
Baidwin Single Phene Type C...... 6.00 4.05
N & K, 6000 ohms, made in Ger-
many. The best phones made.... 16.00 7.50
TRANSFORMERS
Therdarsen Audie Frequemsy........ $4.50 $8.28%
WD-i12 Audie Frequeney.......... 5.00 4.00
Aome Type A28 ........ccccvvneee 5.00 4.50
- VARIABLE CONDENSERS
Franod, 43 Plate, Variabie, with
Vernler ........ciciiieenccecanas $7.70 $4.78
23 Plate, Meulded Ends, .0005... 3.00 1.50
43 Plate, Meulded Ends, .001... 4.00 2.00
Franeo, 23 Pilats, Variable, with
Voraior .......cciicviivnnnancnns . 4.28
FILAMENT RHEOSTATS
Meulded, Fada Type, 6 sbms, 12
AMPEres .......o0vvcvescccenons $1.00 $0.40
m'"'“mn“ --------------------- '-oo .85
Cutier-Hammer, Vernler .......... 1.50 1.35
Klosner, Vermier ..........c.cc00. 1.50 75
Framingham, Vernler ............. 1.50 {.18
Amesoo Potentismeters, 360 ohms
Resistanes ..........c.c.vvcnnnee 1.75 1.00
JACKS
Firee Open Clreuit .............. $0.70 $0.40
Firem Closed Clreuit ........... 85 .50
PLUGS
Flat Plugs ........c.cciecvsnones $1.00 $0.50
Round, Bulldeg Grip .............. 1.25 .80
DIALS AND KNOBS
3”7 Composition Dial and Knob,
s Brass Bushing ............. $0.75 $0.30
3./f" Unbreakable Dial and Knob,
e HOIO ....ovvovenninennnnse 1.00 50
4”7 Composition Dilal and Kneb,
a” Hol® ........cciiiiivncnnns 1.28 50
3” Compositien Déal and Kneb,
/a”” Hele, Tapered Knob......... 1.00 A0

List Our
V. T. SOCKETS Pri

Price
Single Seckets, Brass Tubinmg...... 1.00 0.40
Double Seskets, Brass Tubing...... ‘z.oo $ 90
Tripie Seckets, Brass Tubimg...... 8.09 1.8%
Singie Seekets, Red Moul Cen-
domeilte ............0c0iiiinnnnn 1.00 .58
WD-11 Secksts, Exvtn Fine Quality 1.00 Ab
ARIOMETERS
Fisher Mahegany .........ccc0neuee $5.00 $2.50
Franes Mabegany ................. 5.00 2.50
Pathe Moulded ................... 6.00 3.50
Eagle, Red Moulded Bakelite....... 8.00 5.50
VARIOCOUPLERS
France Mahegany, 8ilk Weund, Fibre
Tubing .......covvrvivenencenes $5.00 $2.25
Fisher Mahegany ..........c.cc0vee 5.00 2.50
Fisher, 180 Degrees.............. 5.00 2.50
Pathe, Mouided, Silk Wsund...... 6.00 3.50
Eagle, Mouided, Red Bakelite, the
Best Made .............c000.0.. 50 5.75
Franco, 180 Degrees, Bakelite, 8iik 3,75
QURE . i . e s o ETe S EEE & ererd e . »
Exide *“A’ Sterage BBA"E'"&SV
‘ oy
80 Ampere oura.m 3
LXLe® ....iiviiriienrrennnnnann $23.10 $19.00
Exide °‘‘A’’ Sterage Battery, 6 V.,
120 Ampere . Hours, pe 3
LXLefS ....iiieinennrnneesanane $1.50 25.00
Bright Star ‘B Battery, 224 V. 1(1.75 i.10
Bright Star ‘°B’’ Battery, 5 Pesitive
T“'I‘ldﬂ. 22‘/’ v-p vm'..-n- 3.00 2.0“
Bright Star ‘B’ Battery, 7 Pesitive
Terminals 45 V., Variable....... 5.00 8.50
MISCELLANEOUS
Homcharger, DeLuxe Medel, for Al-
ternating er Direst Currsnt...... 18.50 16.50
Post Eleetric Seldering flrea....... 6.00 4.75
PANELS
Hard Rubber, Unmbreakable, 7 x 10, Noew.... $0.90
Hard Rubber, Unbreakable, 7 x I8, Now.... (.60
Hard Rubber, Unbreakable, 7 x 24, New.... 2.30

RECEIVING SETS
$50.00 Tuska Regenerative Armstrong Cirsulit
One Tube 8et, Special............... $25.00
125.00 Cutting & Washington 3
generative Armstrong Circuit Set. Wil

Recelve Over 2000 Mliies. Speciai... 63.00

When ordering ask for our free complete catalogue.

PERFECTION RADIO CORP. OF AMERICA

119 WEST 23rd STREET, NEW YORK CITY

CGMPRRITY TS AT T
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DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS?

p

This department is intended for everybedy

RADI0 WORLE

exchangiag or
every week. Advertisers will

RADIO WORLD

DEPARTMENT AT 3¢ A WORD

on the news-stands tea days aiter copy reaches ws.

The rate for th& %?DIO \A‘I.ORiLD QUICK-ACTION CLASSIFIED AD. DEPT. is Sc.
incl ddress), 1 iscount fer 4 ceasecutive insertions, ive |
fanding :i)ﬁ'ed ads. if cepy is received at this office tea days before publication. RADIO WO

in standing clas
N. Y. C. (Phoae, Bryaat 4796).

: 15% for 13 consecutive insertions &e:nontlu . Ch

TRY THIS

QUICK-ACTION CLASSIFIED ADS

ik T ADI0 WORLD o Sad Tt 1 pon o read thos oo
al merchas in the radie ficld. Readers of RA nd thet it pays to rea Co
ertiocrs § t a tea-day service here—that is, copy received for this department will appear in RADIO WORLD

word (minimum of 10
anges will be made
CO., 1493 Broadway.

ARE YOU ALL RECEIVING Porto Rica,

Havana, Florida, Denver, Kansas Cty, San
Antonio, Texas, and others? Send twenty-five
cents in coin and I will tell you how I ie.
It;l. a lim%le set, eléily oper; oelec.ttxve. e
volume and ran very radio fan write.
miss it! B. E.%ROWN, Lincoln, Maine.
FOR SALE—Variometers and variocouplers,
.00 each, 3000 meters. Receiv transformers,
.00. Anthony Sini, Box 123, S m, Long

nd, N. Y.

CRYSTAL-TUBE for Crystal Sets. See adver-
tisement on page 23.

GET RESULTS—Build a real crystal set by
using long range crystal coils. Range $0 to 500
miles. Couds and hookup, $1.00, p“'l:&d' L. S
Musser, 2407 Jackson St., Anderson, ana.

SPRING RADIO SALE—Here’s your chance to
buy quality radio apparatus at wholesale prices.
makes of apparatus and parts. If interested,
send postage for complete list. N. E. Ristey,
Spring Grove, Minnesota.

FOR SALE—Paragon Regenerative receiver,
RA.10, Detector, and two-step D.A.2 Both
$110.00. Crosley two tube set, $25.00. Al Cog

ratus new and guaranteed. Write Philip -
entz, Middletown, Maryland.

RADIOPHONO Adapter—Your Edison, Bruns.
wick Victrola or other talking machine has the
finest acoustic properties possible. Radiophono
Adapter enables you to use it as s loud speaker.
Patent (Pend.) Molded Comnstruction. Seat oa
money back guarantee. At your dealers or direct
from us. $200 post prepaid. Indwstrial Sales
Enginecering Co., 671 Broad St., Newark, N. ]J.

MAKING MONEY WITH YOUR SMALL
CAM 10c. coin. Wm. Kissel, Box 114,
Adrian, Mich.

EXCHANGE JOLLY, INTERESTING LET-
TERS through our club. Stamp ted.
Betty Lee, Inc., 4254 Broadway, New York City

J. MULBERG, DEALER—Radio Sets snd Sup-
pliecs. Key West, Florida.

SOLDER YOUR RADIO CONNECTIONS with

Radsol, the new solderi ste. Price, 20 ceats.
erl; write. DAVE?R&:ESS CO., 719 Devoe

St., Brooklyn, N. Y.

HOW TO REPAIR Vacuum Tubes. Complete
literature, $1.00. Box 103, Station C, Toledo, Ohio.

BATTERIES—Edison Storage “B” Battery
Elements, S5c per pair; 18 will make one 21%
volt Battery. GILMAN’'S BATTERY SHOP,
Chelsea Sq., Chelsea, Mass.

VERNIER VARIABLE CONDENSERS—Ca-
city, .0006. $1.48 postpaid. Fully guaranteed.
erpeck Company, 3123 Davlin Court, Chicago.

EXCHANGE LETTERS with friends every-
where. Pleasant pastime. Information for stamp.
Smith, Box 3125, M. Portland, Ore.

OLD MONEY WANTED—$2.00 to $500.00 EACH
paid for hundreds of Old and Odd Coins. Kﬁ
all old money. Send 10 cents for New Illustra
Coin Value Book, 4x6. You may have valuable
coins. Get posted. We pay C . Clarke Coin
Company, Ave. 83, Le Roy, N. Y.

7

Address Wanted:—The address of
Arthur Kimberling. @ Write Business
Dept., Radio World, 1493 Broadway, New
York City.

DO YOU WANT TO SAVE MONEY in
making your set? Send for the Jan. Z7 issue
of RADIO WORLD, containing a full-page draw-
ing o ..+ to make filament control rheostats,
a6 . easily understandable text, whicH
3 ‘ruction easy.

15¢ a ¢ , Or
tion with this issue. %IO
sdway, New York.

VARIABLE CONDENSERS at factory prices.
3 plate, $1.05; 11 plate, $1.35; 21 plate, 1.6oi;43
late, $2.05. Send cash with order. REEN-
EAi". 34 Merchants’ Row, Boston, Mass.

FOR SALE—“Homcharger” battery cha A
4.00. Frost Fones, $4.00. ?:sndu Superior, (I'L.
. V. 200 Tube, £3.00. Volt-ammeter, “Pignolet
make, 0.30 amperes, 0-30 voits, 0-3 volts, also
Eandm%zd eRading, mouno%d in neat case, ﬂS&
s are new aad guaranteed perf
ADRi\N SHANLEY, Aberdesn, So. Dakota.

CASH FOR OLD  Patiaum, Sver,
Peints,

l-dlbwhkﬂylcd? ar, Thrift,
Pestage . False Teeth, Magneto
Johe, Aay Valuables. Mail in teday. Cash eent,
retura maill. Geeds returned in tem days if 're
aet satisfied. OHIO SMELTING OO., Hip-

pedreme Bldg., Cleveland, Ohie.

PATENTS PROCURED AND TRADE MARKS

uest.
& Hill, 1403 Hanna .."&n-
942 McLachlan Bldg., ashington,

STANDARD ELECTRICAL DICTIONARY-—
By Prof. T. O’'Conor Slosne. Just issued an en-
tirely new edition brought up to date and gcltly

this work is beyoad

r e a reference boo
comgrioon. as it contains over 700 pages, nearly
509 {llustrations, and definitioas about
distinct words, terms and phrases. The defini-

tions are terse and coacise and include every
term utud i{a clestrical eciemce. 70 pages, @7
illustrations. 1&8« page 18 for fuller description.)
Price, $5.00. e Columbia Print, 1493 Broadway,
New York City

RAND-McNALLY RADIO MAP OF UNITED
STATES—Is 28 x 30 inches in size. The locations
of broadcasting stations are shown by distinc-
tive symbols. The call letters of each station
are given, also the wave lengths of each. The
Radio Districts with numbers are shown in red
and the Radio Relay Divisions are in blue. Time
zones are included. Alphabetical lists of stations
and alphabetical lists of call letters are in the

margins. Convenient mcket form with cover.
Price, 35¢c. The Columbia Print, 1453 Broadway,
New York City.

A COURSE IN MECHANICAL DRAWING—
By Louis Rouillion. The auther has writtea a
most practical beek on the subject of Mechasical
Drafting. It fully explains the art of Drawing,
Lettering and Dimensioning. It is, far
most practical beok
more especially adapted for the teacher and
self instructiom.

th
enla Fully illustrated. s
Plﬂ-lm mdw:;, N. ?ru'c'.' mmm“

BUILDERS AND EXPERIMENTERS. Do you
know that the Reflex circuit is one of the most
interesting circuits to construct? You cam not
guess how much fun you are missing if you fail
to try out at least one of these circuits. See
RADIO WORLD issues of Feb. 24 and March
3. They contain two fine articles by W. S,
Thompson, with plenty of new Reflex circuits
to experiment with. Don’t miss these! 15¢c. a
copy. RADIO WORLD, 1493 Broadway, New
York City. .

HOW TO BECOME A SUCCESSFUL ELFEC-
TRICIAN—By Prof. T. O’Conor Sloane. An in-
teresting book from cover to cover. Teling in
simplest language the surest and easiest way to
become a successful electrician. The studies to
be followed, methods of work, field of operation
and the requirements of the successful electrician
are pointed out and fully explained. 202 pages.
Illustrated. Nineteenth revised edition. Cloth.
Price, $1.50. The Columbia Print, 1493 Broadway,
New York City.

AGENTS—Are you interested in radio? I o
drop us a card. We have a ]ilroponbon 20 bve
agent should tum down. eets the needs

90 per cent. of the public. THE WILKENDA
(R:.OW % Fifth Avenue, New York City. Dept

SUPER-SIMPLICITY CIRCUIT—1,000 to 1%
miles on one tube, one centrol, 150 to BM
meters. No rheostat, sterage battery, ware
cogpler. variometer, nﬁ;goﬂm i vaziabbh
inductance, taps or i uency. ing o

ess about. Complete hook-up aad -
1.00. No checks. Build your own. Save 9%
and get better results. RA.I;
LABORATORY, Box 194A,
GUARANTEED VARl - 3.
RADIO ASSEMBLY, 1109 Valley St., Joplin, Ms.

VACUUM TUBE RESULTS WITH A CAYS
TAL SET!—Cover distance with a “PT” ULTRA:
SENSITIVE CONTACT in your crystal detector.
Beats gold and other ordinary catwhiskera.

SAR OUT. Using the “PT,” Myrie Wood
heard over 43 broadcasting stations in a theussad
mile radius! Other users testify: “Heard asw
stations on first adjustment. Has all
you claim. Receives music so load it burts
ears.” The “PT" has received 3,300 miles
static. Price only twenty-five cents
CRYSTAL CONTACT COMPANY, Bax
Boston, Mass.

:

E

peed boats, medel steam emgines, turbimss, stc
400 pe 3 {llustrations i
uolunb’:‘l’ﬂn , 1453 Bmdny.aN‘: &: C’tl:

)

DYNAMO BUILDING FOR AMATEURS—Or
How to Construct a Fifty Watt Dynamo.—By
Arthur J. Weed. A practical treatise showing
in detail the construction of a small dynamo or
the entire machine work of i

done on a small foot lathe. Dimensioned
working drawings are given for each piece of
machine work, and each operation is clearly de-
scribed. This machine, when used as a dynama,
has an output of fifty watts; when used as a mo-
tor it will drive a small drill press or lathe, It
can be used drive a sewing machine on aay
and all ordinary work. The book 18 illustrated

able articles for every-day use. Hia
practical ideas and .:rcym groeeue. mn'revh:n
within its pages. It covers every brameh of the
:‘seful crta lcmji tetlhhthounnd. of ways ef msking
oncy and is just the book everyene sheuid have
at hi:‘ eomi uund.im ” '
ters ntense erest and immeaswrable P
tical value to the photographer. the ’u'fn’l::.
the painter, the manufacturer of gl pastes,
cements and mucilages, the physician, drug-
gist, the electrician, the dentist, the engineer,
the dryman, the machinist, the petter, the
t?n;cr. theo‘eonll'ectionerial 5 tlml i the mas-
ufacturer chem nevelties and tullet prey
arations, the dyer, the ter, the enameler,
the engraver, the Eh“ wer the geld-beater,
the watchmaker, the jeweler, the tak masufsc-
turer, the optician, the farmer, the dairyman, the
paper maker, the metal worker, the ooap

and the technologist in general. ' A book te which
you may turn with congE

dence that will find
what you are looking for. A mine J:fornlﬁﬁ
up-to-date in eve t. Contains an im
mense number of that everyess onght
to have that are not found in any ether werk
New edition. 807 octavo pages. &th binding.

Price, $4.00. The Columbia Pri roadwy,
New York Clte rint, 148 B



Tune in to

WDAP

—the powerful broadcasting
station at

Lake Shore Drive and Upper
Michigan Avenus, Chicage

Frem Porto Rico te lenely ranshes in Alberta
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Under The Blackstone Management, the
world’s standard in Ahotel service.

TUBES REPAIRED
WD-11

$3.50 AND POSTAGE

and other Vacuum Tubes,
such as U. V. 200, U. V. 201,
U. V. 201A Repaired and

Emnted
(NoV.T.10rV.T.2)

Mail Orders  Solicited

and Promptly Attended To.

H. & H. RADIO CO.

Newark, N. J.

S14B Clinton Ave.

Original
Nathaniel Baldwin
Headsets
Tyse C Osmplets
T $11.75
with E-FSEE_.J J’,"g!-g)
Sheltets 1= eak =

oF.
Phones ean be used as head st e om @Speakes.
Combination makes 8 wonderful loud speakes.

Cash with order or C. O. D.

WALTER SCOTT

10 St. Lukes Plase Meatshic, N. ).

RADIPHONO

to
dealer canast ty osnd up $5.00 amd
R o ] pet brepald

industrial Sales Engincering Ceo.
671 Bread Strest. Newark. N. ).
Phone, Market (1ur2d

Te many anxious inquirers: RADIO
WORLD has no free list. Omne eepy s
sent as a veucher to each advertiser or
advertising ageat reprwseated ia ewrremt
teamaa All other coDies are ”“ for ou

Seeal ® Nev”
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American Equipment for High- [ papIiO TUBES REPAIRED |
Power Swedish Station -

S IFFER LEMOINE, radio engineer of
the Royal Board of Swedish Tele-
graphs, has spent the past two months in
the United States making arrangements for
the delivery of apparatus and equipment for
the new high-power radio station to be
erected at Goteborg, Sweden. The contract
for this equipment, which was secured bg
an American company in competition wit
British, French and German bidders, &r&l—
vide® for the supplying of a 200-
Alexanderson generator, with all necessary
equipment and apparatus, and plans and
specifications for complete installation. The
steel towers to be erected for the antenna
will be similar in height and arrangements
to those used in the latest American high-
power radio stations, but the actual design
of the towers and the material will be
furnished by a Swedish firm. It is expected,
according to information received by the
Department- of Commerce, that the installa-
tion will be completed and the initial tests
made before the end of the year.

Goteborg is the most important com-
munication center in Sweden, since it not
only is the site of the proposed high-power
radio station, but is the terminus of the
cables from England and Denmark, as well
as of the toll cable to Stockholm. The new
station will be operated by the Royal Board
of Swedish Telegraphs. A direct circuit

_will be established with the Rocky Point

station of the Radio Corporation of
America, thus providing the first direct
radio communication between the two
countrics.

New York and Atlantic City
Radio Exhibitions Combine

I T is announced that the Permanent Radio

Fair, Inc., New York City, has com-
bined with the National Exhibitors, Inc., of
Atlantic City, N. J. Manufacturers of radio
products can now reach the twenty millions
of visitors who patronize the all-year sea-
shore resort annually. The exhibits of
radio manufacturers will be displayed on
the boardwalk, where there is space cover-
ing 7,000 square feet, beautifully laid out.
including two of the fincst stores along the
boardwalk, with 200 feet of window space,
and a concert hall seating 500 people. No
admission will be charged at either the New
York City or the Atlantic City expositions.
Booklets will be distributed from manufac-
turers. Demonstrations will be given of
the manufacturers’ exfibits, and everything
possible done to help the actual user of a
receiving set.

Removal of Federal Institute

The Federal Institute of Radio Telegraphy
has increased its facilities for manutactur-
ing its “3YQ" audio-frequency transtormer
by removal to larger quarters at 1003
Broadway, Camden, N. J.

o nived
FOUR DAY SERVIOS
8 V. Detostors, $2.30; Amplifiers, $2.78;
5 Watt Pewer M‘.M‘.:.O‘

Owr r tubes ope Jor themaelves.
F Tube Laboratories, Ime.
I 778 Sread Stest Newark. N. J.. V. G A.

mere volome, 35% Lsess Veitage on flament
which mesne fower bDurat out tubes

I
ol
and Ddattery resharges.

CAN BE BUILT FOR 259
Complete instructions and diagram, $1.00

E. A. Spugnardi, Brazil, Indiana.

.ra To the Man with an ldea

< Iﬂ PATENT PENDING
The Niftisst Shert Wave Tuner en the Market
Ounly 93800 & PP ou 1 Ib. Sead for pamphist.
L

. W. GOODMAN

DREXEL HILL, PA.
o AL TE, r!'.“‘w'\'h"t“{':.g

——
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' DELICATE SOLDERING

' Koth the mamufsctuvery’ and amateurs’ problem oe all Omne werk is readily
solved by the instrument csmstrected fer this particular purpose.

& THE POST SOLDERING

Platinum Heating Unit—Interchangeable Tips—Universal Curreat
| (Lergpe ead Soall)
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H ere’; ?;)ur ka&o Library!

Useful Technical Articles Published in Former Issues of Rapio WomLp

APRIL 1,

A 500-Mile Radiophone Employing a 5-Watt
Tube, by Frank A. Hahnel
“"‘Tgll ‘“'E. I;LMB How Will This Set Re-
'0 1] 4
shortm uts in Receiver-Circuit Design, by O.

Making a Short-Wave Regenerator, Fred.
Chas. Ehlert. i
APRIL &

Y Y Reosd
ugouglxnown our ving Bquipmeat, by

Why a Orystal Is Called a Reectifier, by Wal-

“rlnsd:to%oloph Dependable? 0. O. Roos.
] on ° . C.
lnpgnr , by B. L.

Mounting Cry
Sragdon.

Storage Batteries for Radio, by Fred. Chas.
@hlert.

APRIL 15.
First Principles of Hiectricity as Applied to
Radio, b JothP. Miles.

Your Storage Batte by B. L. Bragdoa.
What Makes Radio Possidble, by Bdward Lia-

wood.
Ground Cozmnection as Vital as Antenna, by
Tred. Chas. Bhlert.

APRIL 29,

Valuable Pointers om Aerial Construction, by
Sdward Lin 5 |
What is Meant by Tuning, by B. L. Bragéoa.

Radio- u lification and Regene-
ration by Poriy ymp
Honey-Combd Colls and rs, by Bd-

ward Linwood.
Charging the Storage Battery, by B. L.
Bragdon.

How to Oohltruet the Variocooupler, by Fred-

erick J. Rumford.
MAY 6
The Advantages of -Radio Frequemeay, by
H 2 Btb co::i{ru Protect d Operate
ow an a

@torage Battery, boorg W. lu‘
wood.“ o .b’ ol Lin-

'l‘unl:gandmt Is Meant by It, by Fred.
Chaae. lort.

New Amplifier Brings Faiantest

[} ’c

Frequency
Waves in Strong, by G. W. Ma
MAY 18.
My Practical V. T. Detector and Two-Stage
lifler, by Frederick J. Rumford.
The Principles of Radiotelegraphy, by Wal-
ter J. Howell.
The Reason for tl;e Loop Aerial, by George

W. May.
Tuning and What Is Meant by It, by E. L.

B n.
.o Beginner’s Catechism, by Bdward Lin-

MAY 217.

| The Begiuner's Catechism, by Bdward Lia-
'm‘»‘w to Make Your Own Condenser, by George

° .’o
5 'l‘gnln l“ Applied to Telegraphy, by Walter
. Howaell.

WB'hy the Condenser Doesn’t Condense, by E.

ragdon.
llukt::o Signals Louder with Two-Stage Am-
plifier, by George W. May.
JUNB 8.
The Cost of a Single-Cirouit Receiver, by

Howell W. Miller.
The Beginner's Catechism, by Bdward Lin-

How to Oomguto and Bufld a Fixed Condea-
b{ B. L. Bragdon.
ﬁﬁﬁ for an Amateur’s Reoceiving Set, by

C. .
Simple Method of Recharging a Storage Bat-
tery, gy John Grayson.

JUNE 10.

wRudlo Reoceiver for Short Waves, by George
How to Filter Atmospherie Conditions, by C.
White.

The Messenger Boys of Broadecasting, by B.
L. Bngdon.

Are You a Member of the N. O. D. C.? by B.
L. Bragdon.

The Beginner's Catechism, by Bdward Lin-

How to Construct Ome- and Two-Slide Tuning
Oolls, by George W. May.
JUND 17.

The Vacuum Bulb’s Start in (Afe, by O. White.
How to Select the Right Set, by B. L. Brag-

don.
The Beginner’s Catechism, by .Bdward Lin-

lb"l.“r:. of Inductance Cofls, by Fred. Chas.
e
Short Waves from a Simple Reocsiver, by
Stanley Bryant.
JUNE M.

How to Make Your Radio Cabinets, by W. 8.
Standiford.

How the Orystal Detector Is Used to the Best
Advantage, by C. J. Willilams.

How to Construoct a Long-Wave Regeaera-
tive Receiver, Ig Goorﬁ W. May.

Tested Invention of Major Armstrong Ampli-
fles Set 100,000 Times, by John Kent.

Repairing Cracks in Hard-Rubber Storage
Battery Jars, by W. 8. Standiford.

The Beginaer's Catechism, by Bdward ¢Lin-

JULY 1,

Novel Unit-Deteotor and Amplifier, by Fred-
erick J. Rumford.
ﬁvlvlh’ You Must Use a Condenser, by O. J.
How iv;vo Lengths Travel, by Fred. Chas.
Ehlert.
chl::.dhnh iWOl'ld'l Revised Dictionary, by Fred
rt.
The Beginner's Catechism, by Bdward Lin-
'Uu of the Vacuum Tube Detector, by George

W. May.
JULY 8. |

bywn till er:c“dolln? the Phenomena of Nature,

The Function of the Loose Coupler, by Charies
H. Plath,
Fully Brplained, by Jons Ea e  Amplifler

n n Ken

Opontlgg :d'l‘nnuunth Station, by Fred.

Chas. Ehlert.

The Beginner’'s Catechism, by Ndward Lin-
Reducing Strays and Static, by Fred. Ohas.

Ehlert.
JULY 1B,
2 Aumnl;:ll .er and Two-Stage Ampli-
er . B, ‘
g do:‘inbed gndvl'ph l.t:d Audio Frequency: Ampli-
“The ’Bec’nnni.r. Catechism, by Bdward Lin-

Looa Your Aerial Harold Day.
hctsmtlo‘r Boonginncn, Syb’ll‘nd. Chas. Hhlert.

JULY 22,

When Your ‘“Movies” Come by Radio, by Stan-

ley Bryant.
.yllngrglnlzl Principles of the Vacuum Tube, by

George W. May.
Rmmr :’jdeal V-T Detector Panel, by Frederiek J.
n o L ]
nl}m-odm Radio Dictionary, by Fred Olas.
C)
The Beginner’s Catechism, by Bdvard Linweed.
Importance of Aerials to Radiation, by O.

White.
JULY 29.

ch’l‘h: Vnmll’lll:lth'l‘llb. as & Transmitter, by

arles H. .

I“lly M’-Kﬂmtt Tube and its Uses, by Irving
ngmuir.

anﬁm« of the Capacity Switch, by B. L.

- ‘l'd 'g‘rultlh nsbout Lamp-8Socket Aerials, by
a
aro AUGUST 6.

How to (.‘,mu'u'nc(t31 “dlt,ogy".‘!?hn the A{mg
Superregenerative Circu Kon
sing Radio Frequency to Bxtead Raage, by

W. May.
'l'h:g'l lnr; Radio Faa Must Know, by B.
B. Hawley.
Ehrl“:’t.”d Radio Dictionary, by Fred OCharles
e

AUGUST 13.

The Work of the Audio-frequency Transformer,
by George W. May.

Practical Measurements of Capacity amd im-
duotance, by W. A. Dickson.

BExperimenting with Armstrong OCirouit Pro-
duoces Unusual Hook-up, by Dr. 0. 8. Kelly.

How_to Secure Perfect Regeneration, by Fred.

Chas. Ehlert.
AUGQUST 19

How to Build a Portable Feld Busszer, by De
Witt H. Thompson.
Using Two Tubes for Receiving, by C. White.
The Btorage Battery as an Important Factor
in Radio Reception, by Donald Van Wyek.
wThMe Use of Capacity in a Circuit, by George
. May. :
The Beginner's Catechism, by Bdward Linwood.
AUGUST 28

How to Build a Spider-Web Receiver, by
rick J. Rumford.
My Detector and One-Step Amplifier, by Fred.
Chas. Ehlert.
o‘l;ge Beginner's Catechism, by Edward Lin-
w

Hints for Fans, by C. F. Rye.
SEPTEMBER 2
G?Qntlnc C-W for Transmission, by O.
White

Wonders of Radio-Frequency Amplification, by
H. 8. Potter.
Blectric-Light BSocket

H to Connect the
Aerial. by John Kent.

Practieal Cipenite for Regenerating Loud S8ig-
nals, by O. 8. Kelly.

Radio Ideas for the Amateur to Test Out
by Carl Masson.

How to Make a Practioal Wave-Meter, by
Frederick J. Rumford.

How to make a Hemey-Comb Coil with a Twe-
o T A R

() ave : -
fication, by George W. May.
SEPTEMBER 16.

How to Make a Twe-Tube Su erater.
by Frederick J. Rumford. perregen

M
B Motunplltyiuludblmwn

Voioce i)imm in Veocuum-
oy inortio Tube Receivers,
a Battery—from a French Radieist’s
» DY l(lrlt\u Thouvais,
ers,

SEPTREMBER 28, 1022

New V T Hook-up Worth Testing Out, b
P. ¥. Metsler. d . y

‘New Method for Lighting Filamen
wary ghting ts, by C

Why the Radio Compass Is the Pig
Blement of Science, bg Ortherus Gorden.

Complete Table of Symbols Used in Radio
Reception, by Fred. Chas. Bhlert.

The Radio Primer by Bdward Liawood

S&m lete Method for Building an Biectren-

etector Unit, by Bxperts of the United
States Bureau of dtan’dardl. o

SEPTEMBER 30, 1922

Increasing the Wave Lengths of a Recetiv-
ini. Ea by‘George Ww. m;m
he importance of the Variometer to a Re-
celving Set, by Donald Van Wyek.
X S%cee'c.stai Stunts of an Amateur Radielst,
y C. ¥. Rye.
BEmploying Jacks with g Two-Stage Ampli-

fying Receiver, by Fred. Chas. Ehlert.
OCTOBER 7.
Superheterodyne Receiver as to the
otr?ng Superregenerative t, by Charles

X
Constructing a Radio-Frequen Rogeassator,
by C. Whlte.. SqRenaty

Why the Antenna Is Best Radio
Listener, by & b aenns Is Best for the

C‘l;ro;.d.uoting Stations of United States and
a
The Radio Primer for the Begianer, by Lyas

Brooks.
OCTOBER U4,
Neat Home-Made Tube Socket, by Gordem S
Arthur

Vessels Now Guided Through Fog

Ia ' New
System of Radiotele » by Otherus &u
v?"’f)' Makes the Rerere Wt by Donald
n YCK.

Using the Variocoupler in a Short-Wave Re-
“fz' oy 2% ti frerwize?é" for Short W
egenerative V-
by Fred Chas. Ehlert . aves.
OCTOBER 21,
Im ant Improvements in Radio Receivers,
by White.

Be S f Y Ground ection Fred.
Chaeo. ‘Elﬁe:t. our und Conn . by

How Radio Was Installed i Hom
Hatti: B;i:g H:'rtmn. . O % (b

One-Tu egenerator Hook-up for Loud Sige,

by Harold Day.
KE'tm Radio Set Has a Reliable Range, by Johs
ent.
The Theory of Radio Communication, by
Horace Beers. ‘
OCTOBER 28.
A simple Super-regenerative Receiver, by Har-
d S. Potter.

Vacuum Type of Arrester Safe, by Fred. Chas

hlert.

How to Make Your Aerial Function, by Horace
Beers.

How to Avoid Interference When a 360 Metes
and a 400 Meter Station Are Operating Simul-
taneously, by C. W. Horn.

| NOVEMBER 4
Receiver for Amplifying Weak Signals, by Hos-
ace Beers. .

How to Learn the Code, by Ortherus Gordon
Detectors—and How They Work, by Doaald
Van Wyck.

NOVEMBER 18
Radio Devices You Should Understand, by Johms

Kent.
The Counterpoise, by Frederick J. Rumford.

Changing Inductance and Capacit , by Fred.
Chas Ehlert. ety B

The Importance of Understanding and Testing
Radio Apparatus, by C. White.

.Operating a Three-Unit Honeycomb Regenera-
tive Receiver, by Joha Kent.

Any single copy of Radio World, be-
ginning with No. 1, mailed on receipt of
15 cents postpaid. Any seven issues for
$1.00. The above 31 numbers semt for
$4.40. Or send $3.00 for 6 months (26 num-
bers) or $6.00 for 1 year (52 numbers) and
have your subscription start from No. 1.

Radio World, 1493 Broadway, New York.
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An Appreciative Subscriber
Finds Value in “Radio

World”

E DITOR, Rapio WorLp: Realizing that
the lot of none of your caste is any
too happy, but that a word of sincere appre-
ciation might brighten it a bit, I am send-
ing this word of thanks for your good,
practical magazine, and especially for your
article by Ortherus Gordon in your issue
- of January 20, 1923. |

Before running across Rapio WosLp of
that issue I had scanned several so-called
radio magazines, with their articles, high-
and low-brow, and their ‘data on the con-
struction of sets, and it was not until I saw
your article that I had the courage to essay
building a set. The detail and clarity of
that contribution gave me the necessary
stamina, and I set about the purchase of
parts and their construction and the build-
ing of the set described by Mr. Gordon.

After the usual delays—largely waiting
for the receipt of good apparatus—I got the
set together, and made it “perk” on Feb-
ruary 17. Since that date I have received
the following stations: WEAF, WGY,
KDKA, WJZ, WLW, WDAJ, WCAE,
WJAX, WNAC, WHAS, WMC, WDAP,
WBZ, WOR, WIP, WMAQ, WQAA,
WBP, WSB, WGM, WGI, KYW, WW]
and WHA.

You will note that this list covers the
territory from Boston to Memphis, via
Chicago, and from Troy to Atlanta; all
received repeatedly, together with a Los
Angeles station received once. It is very
difhicult to tune in Los Angeles on account
of the powerful 360-meter stations near by.
The fine part of the set is that it is not only
very selective, but clear as a crystal.

I find your magazine is full of such prac-
tical data as contained in this article, and
want to thank you many times for all of it

Such articles repeatedly appearing in
Rapio WorLp will make it the best periodi-
cal there is on radio.

Very truly yours,

Monticello, N. Y. LesLie E. Hicks.

March 17, 1923.

Error in Economy Radio

Advertisement
In our issue of March 10th was ad-
vertised 2-Coil Mounts De Forest License
$2.15. The Economy Radio Co., of 132
Nassau St., New York City, tell us tha
this price should be $2.35. '

— e ——

FOOTE’S HAND-MADE
TRIPLE-TEST CRYSTAL

] “Puts Its Best Foot Foremost”

Its supersensitive side is up and bhas loudly
received broadcasting. Guaranteed QSA (your
slgnals are strong). Look for the “T°° em the

| back.
|| Distributors and Travellers |

Wanted. Liberal Commissions. Jarge osales.
Duantity Production. Wire Territory desired.

FOOTE MINERAL CO., Inc. l
Manufacturers snd Wholesalers

107 N. 19th 8t Philadeiphla, Pa. |

Established (876 :

e

RADIO WORLD

USTENINON—SMM.C‘I.,«'WW.‘L
ORIGINAL BLUE PRINTS

of the Famous MAWHINNEY RECEIVING APPARATUS

A serien of 7 blue prints giving in full detall all the neceasary informa-
tion, specifiations, and method of eonstruction, and assembling of the
MAWHINNEY RECEIVING Apparatus. This is the 5-tube recelving set
; that picked 5 stations in California, recently written asbout

in Literary Digest and Radio Globe. The Blue Prints tell

o © ! you in a very simple and dear manner just how teo een-
®©%°020 0,0,0, 5 strust s duplicate of MAWHIN-
: ‘ NEY’S trans-continental recelv-
I OT ing sect.

If your dealer cannct Supply you—
Send $3.00 for cemplete set of prints.

A. S. MAWHINNEY

881 RIVERSIDE DRIVE
Dept. 28 New York

185 GREENWICH STREET

TUBES
Western Electric V. T. 2.cccccceccsccsscscsssesasssscscscsasscsacssssessocsosssssassesssase $5.00
-’ PHONES
Berwick Supreme 2200-Ohms.......... 3.5 Stromberg Carlson ....ccccocecccacccses $4.90
AMPLIFYING TRANSFORMERS
Adapted for 134 Volt TUDE..cccieerreerenceetseascsasatosssossonsscscsssescesassascecscae . $3.25
Crown Triple Coil Mountings....occocveseriececsssssscsarcsssascccsscsssssossacssscscsases 3.2
Pathe Loud Speaker—List Price, $22.00....c.cccccreeesttscnsccscocssasscccccsccsscencas . 17.50
Bristol Loud Speaker........cc..ccceeseeescssescsccocsscss % 5 Fodle s 5 s[5l TETERass AoasLIEE o5 LIS 18.00
Pathe Moulded v:riometers and Couplers....cecececircerncccsessccossccscacsssasscsoscs 2.9%

SEND MONEY-ORDER, INCLUDING POSTAGE—ALL 600D8 GUARANTEED

—w.% _ FRESHMAN PRODUCTS |

car.. 006 2. T,

S by ‘D Accurate and Dependable |

CHAS. FREBNMAN GO
MCw YORM CITY

1 e VARIABLE RESISTANCE LEAK
| “MICON” 00025 mfd. Mi
| TESTED MICA CONDENSERS With . neoa
| Condenser Without
Size Price ASSURE—~ 1 l 00 75
.00025 $0.35 Accuracy Combined g Condenser & c
i .0005 .35 Noiselessness Clarifies Signals Eliminates Hissing
.00} .40 Clarity of Tone Unbroken Range, Zero to Five Megohms f
.002 40 Constant Capacity _
i 80 .006 Micons and Varlable Resistance
r 085 -73 Leaks especially adapted for use
g'l’ﬁ 1.00 | with new Flewelling Super-Circuit
. 1.50 -

At Your Dealers—Otherwise send purchase
price and you will be supplied postpald.

CHAS. FRESHMAN CO., Inc, 106 Seventh Ave, New York

National Radio Products Co.

509 Fifth Ave. New York City

| R.dn Snliee of Al Kinds |

RADIO SPEC

52-Page Catalogue and Code Card Free with Every Order

CLAPP-EASTHAM RECEIVERS

Type HR Regenerative Receiver—Mahogany Cablnets. ................ $25.00
Type HZ Two-Stage Amplifier—Mahogany Cabinets............coociceeienieinnienceens 2.0

The Sets You See Advertised for $40.00

Nathanlel! Baidwin *C’’ Headsets.............. $12.00 Frest Plugs, will take cord tips....... eeeens $0.68

Nathaniel Baldwin *C’’ Units......... wessne 5.50 Eveready ‘‘B’ Batteries, 223 V, small...... .78
Frost 2000 ehm double Meadsets.............. 5.00 Eveready ‘‘B" Batteries, 22%4 V, large...... 3.00
Frest 3000 ehm double Headsets.............. 6.00 Eversady ‘‘B’’ Batteries, 43 V, regular...... 5.50
Murdock 2000 ohm double Headsets........... 5.00 Senesa ‘‘B’’ Batteries, 22 V, sterage......... 11.50
Murdoek 3000 ehm double Headwets........... 5.50 Red Seal Dry Cells, (Vs V. for W D-11...... 40
Murdock 80 ehm Recolvers ............c.c0n0 1.50 Red Seal Sparkers, for W D.1| tubes......... 1.00
Double Headbands, fits all phones............. .75 Acme Amplifying Transfermers ............... 4.50
Single Headbands, fits all phones.............. .50 Radie Cerp. U. ‘I 712 Amp. Transformers.... 7.00
Deuble Phone Corde—six foet........ccccc00ee 50 Radie Cerp. U. V. 714 Radle Freq. Trans... 6.50
Single Phone Corde—six feet..... e exsnons e sivneds .35 Therdarson Amplifying Transformers ......... 4.00
G. A. Phene Condensers, .00 mfd............ .20 Bradieystate—The perfect Rhes......cc....... .85
G. A. Grid Condensers, .0005 mfd............ .20 Paragen Rhoostat .........c.coccvvvencnccccse 1.50
Moulded Phone Condensers, .001 mfd......... .50  Radie Corp. Rhesstat PR 536............... 3.00
Fesos 3 plate Variable Condensers.......... 1.50 King Rhoestat—A porfect Rheo ............. 1.00
Fescs |1 Plate Variable Cendensers.......... 2.2% King Vernfor RMOOStEt ........cooccocecanees .50
Westwyre 3 Plate Variable Cendensers....... 2.25  whitali 600 Meter Varfscouplors.............. 2.75
Westwyre 11 Plate Variable Condensers....... 8$.30 Paragen Crystal Detectors with galesa......... 1.00
Westwyre 23 Plate Variable Ceadensers....... 8$.80 Whitall double tested gaiena, mounted........ 28
Westwyre 43 Plate Variable Condensers....... 4.7% Whitall deuble tested salena, ummtd........ .23
Westwyre 11 Plate Var. Vernler Cond......... $.28% Woedsmetal fer meunting erystals............ 10
Westwyre 23 Plate Var. Vernler Cond........ 5.735  Switoh Peints, Yexig-lneh,........... per dozen .10
Westwyre 43 Piate Var. Vernier Cond......... 6.78 Suitoh BtePS ..........c.cccceeisies per pair .98
Dials furnished with all Var. Cond........ Ne chargo  Whitall Switohiever, (Ya-Ineh radles......... .30
Na-Ald Condensite 3-lash Ddals...........cc.. .33 Copper Seldering Lugs ............... por deoz. .10
Whitall Mouided 3V <inoh Dlals.. . .cccccevee .50 Yellow m.hml for No. 14 wire—S ft....... A8
wmtlll Red GOIdﬂlltl uekm --------------- 050 B'“h sp. h“ﬁ '" "° l‘ ' n‘ '5
Radle Corp. Pors. Sockets for 5-w. tubes...... 1.00 | . wire—3 ft......... 3

Na-Ald Condensite Soskets for W D-11....... .75 Watsh Case Veitmeters for *‘B’’ Batteries..... 2.25
Whitail Meuided Roters, 3 11-18 diam........ .50 Bristol Audiephene ............cccv0cnvucceres 40.00
Federal 2-clreult Jaoks ......cvcecececccence 00  Westingheuss Voearela ............cc.00venen 20.00
Square Buss Bar Wire, No. 14 Square and Tinned, 2 ft. lemgths..............ccoiiviiieniccse. $0.05
Disto Coils, the Perfect Reinartz Wound Coil, Speclal.........c.ccciiiiiiiiiiiiiianiiiees 1.7

Complete Stock of Atwater Kent Radic Apparatus—Complete Stock of Dubilier Condensers
Mail Orders filled same day as reccived.

e e P —— e e o o o i e aaan o o e W s
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IF YOU ARE INTERESTED IN RADIO YOU NEED THESE BOOKS

RADIO BOOKS THAT HELP YOU

Telling How to Operate a Radio Set—How to Build a Set—Principles of

Radio Hook-Ups
By M. B. SLEEPER
A book that gives you not only clear dia-
grams for all kinds of telephone and tele.
graph receiving snd transmitting sets, but
simple descriptions of each circuit shown
snd spaces for notes of results ebtained.

PRICE 73c.

Censtruction of New TypeTral;s-
~ atlantic Receiving Sets

By M. B. SLEEPER

There is a peculiar fascination about re-
ceiving radio messages from the high-
power stations of England, France, .
many, Russia and Italy, as well as theee
located in the Pacific Ocean and the Orien-
tal countries. Several types of simple re-
ceiving sets for this purpose are described,
with detectors and smplifiers to accompany
them. Suggestions are also given for oper.
ating relays and reproducinf the signals on
8 phonograph. Schedules of operating time
for high-powered stations are given. In
sddition, there is some wvaluable data om
hon.:e-ms.de wavemeters for testing and ex-
perimenting ........ -8 o Bans S5 Foulle PRICE 7se.

Wireless Telegraphy and Tele-
phony Simply Explained
By ALFRED P. MORGAN

One of the most complete and comprehen-
sive treatises on the subject ever ru lished.
A study of its pages will enable ome to
master all the details of the wireless trans-
mission of messages. The author explains
in simple language the theory and practice
of wireless telegraphy and teleph.g. 154
pages, 15 engravings........ PRICE $1.5¢

Design Data fer Radie Transmitters

land Receivers

By M. B. SLEEPER
The only book that gives tables and data
for designing, receiving and transmitting
apparatus so that you need no knowledge
of mathematics. It's the first book a be-
inner buys after he has learned the uee of
is phone receiver.............. PRICE 7se.

Censtruction of Radiephone and

Telegraph Receivers for Beginners

By M. B. SLEEPER

The man who waats to feel the real thrill
of acoomplishment, and whe is ast satisfied
in the merely making use of what ethers
have done fer him, builds his ewn radio
spparatus. Radio men caa follow the data
in “Radio Phone snd Telegraph Receivers”
with full confidence, because each piece of
apparatus described was first made, tested
and found efficient before the final design
was accepted. Special receivers, both crye-
tal and sudion, are shown in detail. Regen-
erative circuits as well as sudio and radio
frequeicy amplifiers are described with
clear diagrams, and working draw-
ings prepared especially fer the movice and
the man who wanta to receive the radie
telephone broadcast. A epecial feature s
the phonog:ﬁh t&pe radio set and the leud
speaker. y illustrated...... PRICE 78c.
=

) [

The Radio Experimenter’s Hand
By M. B. SLEEPER
Throughout the preparation of this book,
one purpose wss kept in mind—Answer the
Practical Questions of the “Novice,” of the
“Beginner,’ and the more advanced “Stu-
dent.”” This book will help in the selection
or censtruction of simple spparatus for the
transmission snd receptiom of radie tele-
graph and telephoae si s. Im the chap-
ters on radio receivers the simplest crystal,
the simple audion, and the regenerative
types are described in quite some detail.

e question of antennas, both for trans-
mitting and receiving, are takem up. A
many helpful suggestioms sre given which
will be of considerable aid to the experi-
menter. 16 chapters. Fully illustrated.

PRICE S$1.0¢
£ -~ =

Vacuum Tubes and Other Radio Problems

The A B C of Vacuum Tubes
Used in Radio Reception

By E. H. LEWIS
Assec. 1. R, E., and Radic Instrecter

Written particularly for the persem whe

“knows nothing about radio,” but whe
would like to gain an understanding of the
elementary principles of eperation of wvae-
uum tubes and various circuits in which
they are used for the reception of radio-
telegraph signals and radio-telephooe musle
and speech. JHustrated...... PRICE L%

How te Make Commercial Type
- Radio Apparatus

By M. B. SLEEPER

This beok describeg in detai! smay eam-
marcial types of spark and vaewam sube
telephone transmitting and telegraph and
pheme receciving equipment of al kimds.
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