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rom Vacation

RANSLATE a mid-summer night’s dream, a fairy fan-
tasy, into the gay reality of dance—of song—of haunting
melody.

In the back-country, among the towering, snow-capped peaks,
over the placid summer sea, the ether is a-thrill with those same
magic impulses that soar and dip above the city’s crowded streets.

For real summer enjoyment you cannot do without radio. For
full enjoyment of radio you cannot do without Cunningham
Radio Tubes.

Home Ottice: z
182 Second Street W L0 Chlcago
San KFrancisco New York

Patent Notice: Cunningham Tubes are covered by patents dated 2.18-12,
12-30-13, 10-23-17, 10-23-17, and others issued and pending.
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~ of phonographs. Easily applied. Being ad-
Jall Jowgl' justable, this Tower attachment meets the
apers latest broadcast requirements.
EoudsPe Whether this Tower Phonograph attach-
eoquipped ;

wl

v by use---to fit your taste and pocketbook.
adjustable
uni‘ts product for your pleasure and enjoyment.

ToOWER MFG. CORPORATION
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Put ‘Your Phonograph to Work

The Tower Adjustable Phonograph Unit
enables you to transform your phonograph
into a loud speaker. Fits all standard makes

ment, latest type of Speaker, or Headset,
you'll find a Tower quality product--tested

I herever there are ears that hear, there’s a Tower

On Sale at All Good Dealers

BROOKLINE AVE. BOSTON IMASS.
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Forecast of Contributions
for September Issue

The unusual length of several of the articles
in the August issue, together with the smaller
total number of pages caused by the advertisers’
contribution to the summer slump in radio, have
necessitated holding several articles over until
the September issue,

-~

The second installment on the Modified Best
Superheterodyne will describe an unshielded
model intended for baseboard construction and
adapted to loop reception. This has been so de-
signed as to facilitate changes in existing sets
of this type so that they may be improved with
a minimum of labor, It may be constructed
80 as to cover any and all wavelengths by the
substitution of different oscillator coils.

Sy

Glenn 8. Browning gives some interesting
facts about “low loss” radio apparatus, stress-
ing the effects of a coil’'s power factor on its
performance in a receiver.

=

John P. Minton describes the methods used in
testing loud speakers, giving suggestions which
are applicable to home as well as store deter-
minations of quality of reproduction.

Sy

The constructional details of an inexpensive
chemical rectifier are told by C. A. Weiden-
hammer.

G

G. T. Lampkin describes the several types of
wavemeters best adapted for use with different
kinds of receivers.

—,

M. T. Rogers recounts the theory and con-
. 5 .
struction of various kinds of ammeters and volt
meters used in radio sets. -

Sy

The transmitting amateurs will be interested
in and helped by D. B. McGown’s account of
the use of the push-pull radio frequency oscil-
lator to eliminate radiations on high frequency
harmonics. Mr.- McGown also describes the
radio equipment of the yachts in the trans-Pa-
cific race.

Sy

J. E. Anderson’s article on “Comparative
Efficiencies of Radio Tuning Coils” discusses
bank-wound, spider-web, Lorentz, single layer
solenoid, pancake, toroidal and other shaped
inductance units.

—

The final article in G. M. Best’s series on
audio frequency amplification indicates the prob-
able trend in future developments of trans-
formers and amplifying tubes and also presents
an account of the test methods employed:

ey

The “For the Radio Notebook” department
will give quick and easy methods for the calcu-
lation of direct current resistance at both low
and high frequencies,

[
F. L. Ulrich presents an interesting account
of short-wave experiments with the fleet.
=
“Rescuing Uncle Marmaduke” is a radio
mystery story by John Eugene Hasty, a fiction

writer, new to these columns but destined to
become well-liked after this story is read.
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PREFERRED

EVERY TUESDAY AT 8 P. M. IT 1s no accident that more Eveready Radio

(Bastangstanderd Tame) N “ Batteries are purchased by the radio public than

For real radio enjoyment, tune in the | .
“Eveready Group.” Broadcast through ; any other radio battery made.
New York Cleveland

Providenco Cineinnati .
Eiro ] i ; Such complete and voluntary endorsement

hiladelpt Mi 1 2
Buttae T8 AL paapolts can lead to but one conclusion—for best recep-

Pittsburgh Davenport . o . .
" . tion and longest life, Evercady Radio Batteries
lead the field.

You can prove this for yourself by hooking
Evercady Radio Batteries to your set.  You will
find that they deliver a steady, vigorous stream
of power that lasts longer. It is Eveready
economy that has created such an overwhelming
preference for Evereadys. For every radio use
there is a correct, long-lasting Eveready Radio
Battery. There is an Eveready dealer nearby.

Manufactured and guaranteed by

Columbia NATIONAL CARBON COMPANY, Inc.

Elze;lr’g’?rly New York San Francisco

B://}:’r s Canadian National Carbon Co., Limited, Toronto, Ontario
The
proven
dry cell

atteries

~they last longer

IGNITOR
DRY CELL

FOR
IGNITION, RADIO

INSPECTED
TESTED
RELIABLE i
NATioNAL canBoN O™
i w

\ AR e
ATLANTA:CHiCACO: AANSAS Krp
- gaM FRANC] e

No. 772
45-volt
Large
Vertical
Price
$3.753

No, 767
45-volt
Large

Horizontal

variable
taps

A/
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atch for the
Crosley PUP!

“Is a Sky Terrier”

CROSLEY RADIO CORPORATION
CINCINNATI, OHIO
PowEkL CrosLEY, JR., PRESIDENT
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tune in with a Fada

INSTALL 2 Fada Neutrola-Grand in your own

home tonight—

i \%
(? V % A few turns of the dials will get you rea/ distance with
VQ/\ % &/ tone so sharp and clear you can only marvel.
Q(lg/ &/9 Simple to operate—Clear, perfect speech—
{7 Music just as it is sung or played—Distant

W\\ stations without a jumbled program — No
A

screeching or whistling—And cabinets that

harmonize with beautiful interiors.

%\Q Don’t put it oft. Tonight is the best night. You'll be

)@ certain to want Fada as a permanent acquisition.

cell or storage battery. Outdoor or indoor aerial.
Convenient time payments may be arranged with

% There are six Fada models—$75 to $270. Dry 1

any dealer who specializes on Fada.

1 l (\
1\
i { (\ ‘] F. A. D. ANDREA, INC., 1581 JEROME AVE., NEW YORK [
| \‘L [9 Chicago Office: 326 W. Madison Street San Francisco Office: 5 Third Street /
! L? ( / ‘
} ) Fada Neutrola-Grand
| $270. Adapted for dry

i cell or storage battery

Tell them that you saw it in RADIO 5



YOU'’RE INVITED TO THE
).

PN
. . | ‘.
i
. . | ‘7 ' |

b @

CONDUCTED BY

PACIFIC

'MEET YOUR FAVORITE RADIO ' 1BAP[|>O
ENTERTAINER AND BROADCAST @ AssOGATION |

ANNOUNCER IN. PERSON—’; i

i X

ONE OF THREE BIG NATIONAL RADIO EXPOSITIONS
Most Every Radio Device Made Will Be Exhibited

PACIFIC RADIO TRADE ASSOCIATION

HECKERT L. PARKER, Association Manager

905 Mission St. : SAN FRANCISCO : Tel. Garfield k6:'214
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fMusic Master

Resonant Wood Insures
Natural Tone Quality

MODELVI $
14” Wood Bell - 30

MODEL VI L4
21” Wood Bell - 35

Canadian
Prices
Slightly
Higher

Ten Models
$50 to §$460

Guaranteed
Unconditionally

—ewvolution

A series of receivers designed to
provide powers of radio reception
equal to the capacities of Music
Master Reproducer.

The Musical Instrument of Radio
—there 1S no substitute

Type 215

Six Tubes. Special Music
Master Circuit. Built-in
Music Master Reproducer.
Very selective, long range,
splendid tone quality.

Table Base equipped with
drawer and battery compart-
ment finished in same style as
cabinet. Detachable legs.

Table Base Only - §$ 40
Set Without Base - 175

Set and Base Com-
plete - - - - 215

T LAST —radio reception incorporating the demon-

strated results of latest radio research, and combining
in one superb radio ensemble the proved principles of
Music Master Radio Reproduction.

Audition will prove Music MASTER'S outstanding powers

of long range and high selectivity, its clarity and volume,

and above all, its supreme Tone Quality based on Music

MasTER Reproducer as a vital element of the ensemble.
Sold by authorized distributors and by Registered Dealers every-

awhere. Call on your Music MASTER dealer—today. See Music
MASTER—rear—compare—before you buy ANY radio set.

m gﬂ? (: . Merchants of standing de-
! iteum Yl IR [ )] ) sirous of profiting by
usic Slilaster Corporation rous of profiting by
Makers and Distributors of High-Grade Radio Apparatus

and reputation are invited
128-130 N. Tenth Street

to communicate with
Music Master
Chicago New York PHILADELPHIA  Pittsburgh

Corporation

QASIer

PRODUCTS

Montreal

Canadian Factory: Kitchener, Ontario

Telt them ‘that you saw it in RADIO
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Arctic Explorers Stake Their Lives
on Zenith Radio—

It is one thing to select a radio set for pleasure only —it is
quite another to select a set which may be called upon most

§£S_t§ More unexpectedly to save your life.

But Does More

Alone in the Arctic—cut off from the nearest rescue post by
hundreds of miles of ice and open water —men cannot run to
the nearest radio shop for repairs. If transportation fails,
and radio does not work, they are in the gravest peril,

This summer—across the million square miles of unexplored
territory stretching between Alaska and the North Pole —
MacMillan and his party of explorers will fly in three great
navy planes. Each of these cruising airplanes is equipped
with Zenith radio, as are the Bowdoin and the Peary, which
will locate at Etah as their base, Between ships and airplanes
messages will be sent and received.

When Arctic explorers of MacMillan’s calibre stake their
lives—repeatedly —on Zenith performance, one reason only
can explain their choice—Zenith has proved to be the best
obtainable, at any price.

Call this evening at your nearest Zenith dealer and let him
prove it to you by a demonstration.

ZENITH RADIO CORPORATION

310 South Michigan Avenue, Chicago

Super-
Zenith IX

THE complete Zenith lineranges SUPER-ZENITH VII-Six tubes-2 stages tuned reproduce both high and low pitch tones otherwise

in price from $100 to $475.
With either Zenith 3R or Zenith
4R, satisfactory reception over dis-
tances of 2,000 to 3,000 miles is
readily accomplished, using any
ordinary loud speaker. Models
3R and 4R licensed under Arm-
strong U. S. Patent No. 1,113,149,
They are NON-RADIATING.

Zenith 4R - $100
Zenith 3R - $175

The new Super-Zenithis asix-tube
set with a new, unique, and really
different patented circuit, con-
trolled exclusively by the Zenith
Radio Corporation. It is NOT
regenerative,

frequency amplification—detector and 3 stages audio
frequency amplification. Installed in a beautifully
finished cabinet of solid mahogany —44% inches long,
16%{ inches wide, 10% inches high. Compartments at
either end for dry batteries.

Pri
(exclusive of tubes and battcries)...‘.‘.lff...$24o

SUPER-ZENITH VIII—Same as VII except—con-
sole type. Price (exclusive of tubes and

batteries)............... $260

SUPER-ZENITH IX—Console model with addi-
tional compartments containing built-in Zenith loud
speaker and generous storage battery space.
Price (exclusive of tubes and batter-

1€8) i e $355

SUPER-ZENITH X—Contains built-in, patented,
Super-Zenith Duo-Loud Speakers (harmonically
synchronized twin speakers and horns), designed to,

impossible with single-unit speakers.

Price (exclusive of tubes and batteries) $475
All Prices F. O, B. Factory

| Zenith Radio Corporation

l Dept. H-8
310 S. Michigan Avenue, Chicago, Illinois
Gentlemen:

Please send me illustrated literature about
Zenith Radio.

Tell them that you saw it in RADIO
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Radiotorial Comment

HE practical applications of radio to telegraphic and
T telephonic communication are so useful as to cause its

philosophic significance seemingly to be overlooked by
most of us. As the speculative aspect is fully as interesting
and certainly as inspiring as the operative, it is worth con-
sidering for 2 moment.

Radio represents the twenty-four lowest octaves in the
great spectrum of light, employing this term to designate
the electromagnetic radiations through space. Although
these vibrations may have existed since the dawn of creation,
it is but recently that their presence has been known.

As most of them could not be detected by our senses, we
were unaware of their being. In fact, man is blind to
fifty-two of the fifty-three octaves which science has located
in this great spectrum. His eyes respond directly only to
the single octave between 400 and 800 trillion vibrations
per second which covers the seven primary colors from the

red to the violet. He can feel as radiant heat a short ways |

into the infra-red, but all others require some artificial means
of detection.

All these various forms of radiant energy differ from one
another merely in their frequency. They all travel at the
same speed and all can be reflected, refracted, diffused and
absorbed. ‘Through some form of frequency changer, usually
a frequency reducer, they can be converted into a detectzble
form.

If all human beings were blind, some means, perhaps
such as are employed in radio, would have to be devised for
translating light into phenomena which could be detected by
some of the other senses. Thus a totally blind person recog-
nizes sun light only as sun heat and can sometimes determine
color by touch. Much of the mystery which has surrounded
radio has been due to the lack of a human sense organ for
its direct detection. The ear requires the presence of some
relatively dense medium in order to detect sound and is
insensitive to the so-called ether waves.

By means of sensitive thermometers nine octaves of the
infra-red can be measured. The next four below are
unknown, and then come the radio vibrations which can be
generated and detected by the vacuum tube. Two octaves
beyond the violet can be detected by the aid of the fluorescent
screen, the next ten octaves of the ultra-violet are unknown,
and then come the three octaves of the X-rays. Beyond that
all is dark to man.

The practical uses of the X-rays, visible light, and 1adio
are well known. During the war, ultra-violet rays, which
are also used for some chemical processes, were employed

for signalling between ships. The infra-red rays are use-
ful as radiant heat. It is quite probable that the develop-
ment of the photo-electric cell now used in the electrical
transmission of pictures will enable the detection and pos-
sible application of the other octaves to useful purposes.

A better understanding of these facts may be had by
imagining a huge electric organ provided with an infinite
number of stops, each producing some definite ether note.
While the master player might be creating a great harmony,
covering the gamut from low frequency electricity to the
X-ray and beyond, we would be unaffected except for an
occasional sensation of warmth and of color. All the cther
great notes would be silent or invisible to man.

Yet while we cannot feel, taste, smell, hear nor see
them, they are known to exist either by the actual effects
which they produce or by rational deduction. Nor is it
beyond belief that we may be surrounded by other influences
even more marvelous and powerful. It is no more reason-
able to deny this than to have denied the possibility of radio
thirty years ago.

No longer can we accept the implied dictate of the old
maxim—*“seeing is believing” and hold that non-seeing is
a proper basis for non-believing. ‘Throughout all Nature
the wonders of the seen are dwarfed into insignificance when
compared with the majesty and glory of the unscen.

Science has sharpened our ears with radio so that we
can instantly hear speech that is uttered thousands of miles
away. Just as the horse, the boat, the locomotive and the
automobile have successively lengthened our legs, just as
printing, the telegraph, the microscope and the moving pic-
tures have increased the range of our eyes, so have the
telegraph, the telephone, and radio enlarged the sphere of
our ears and recently, also, of our eyes.

Thus the trend of progress has ever been toward the
extension of man’s primitive faculties of walking, seeing
and hearing. ‘The effect of these inventions has been to en-
large a person’s neighborhood. They either take him to
distant places or bring distant places to him in increasingly
shorter time. “If the mountain won't come to Mahomet,
Mahomet goes to the mountain.” The product of length
and time remains nearly constant, no matter how greatly
the length is increased.

So radio, in addition to being a means of preseat en-
joyment, is but another discovery to confirm our belief in
the unseen, the unfelt and the unheard. It draws aside
one more veil from the great unknown.

RADIO FOR AUGUST, 1925 9



Short-Wave Work at Naval Research Laboratory

An Account of 20-Meter Daylight

HEN long-distance radio-re-

ceiving records are being made

in such rapid succession that the
feat of today is accepted as commonplace
on the morrow, the public is no longer
startled when informed that amateur
station “2XM?” picked up signals from
Australia at 2 o’clock in the morning.
This achievement, however, may be con-
sidered freakish because it happens only
intermittently and under peculiarly fa-
vorable weather conditions.

Therefore, when we are told that a
three-tube single-circuit, radio receiver
at the Naval Research Laboratory,
Bellevue, District of Columbia, inter-
cepts radio signals from London, Kng-
land, regularly for a week, this achieve-
ment can not be classified as a freakish
performance.  What is even more re-
markable these signals were received at
noon—12 o’clock Eastern Standard
Time—each dav for a period of one
week.  Of course, the sending and re-
ceiving were conducted by means of
radio telegraphy, not radio telephony,
and short waves were emploved, on the
order of 20 meters.

The radio receiving set, used in estab-
lishing this long-distance communication
service, during daylight hours, is a
modest appearing outfit. The cabinet
resembles that used by many radiocast
listeners, and the circuit emploved does
not differ greatly from that used by
thousands of radio amateurs. However,
the Naval Research Laboratory makes
use of low-loss parts and means for ef
fecting extremely fine adjustments. The
latter are accomplished by a worm-gear
mechanism, to which Dr. A, Hoyt Tay-
lor, Superintendent of Radio, attributes
much of the success in establishing the
recent phenomenal radio-reception rec-
ords.

England and Australia
By 8. R. Winters

Work with

Antenna System at Bellevue Nawal Research Laboratory.

The antenna system employed in con-
junction with this short-wave receiver
takes the form of a 6-wire cage. This
1s suspended near one end of a wire ex-
tending about 180 feet between two
masts. These masts, as well as both
transmitting and receiving antennae, are
planted atop the roof of the main build-
ing at the Bellevue Naval Research Lab-
oratory. The masts or towers extend
approximately 55 feet above the roof. At
the opposite end of the 180-ft. wire,
stretching across the roof of this
building, is another cage antenna, used
in operating an 87-meter radio set. The
etfectiveness of this antenna system is en-
titled to share liberally of the glory
achieved in both transmitting and re-
ceiving radio signals.

Dr. A. Hoyt Taylor awith Short-W ave Receiver

10
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20-Meter Transmitter Used in Working
Australia, L. C. Young at the Panel.

This same radio receiving set, of
single circuit design and using three type
“N,” Western Electric Company make
vacuum tubes, was employed in the two-
way communication record established
between 1:00 and 2:15 o’clock on the
morning of April 20. Radio telegraphic
messages were exchanged with 2CM, a
radio amateur station at Sydney, Aus-
tralia. The air line distance between
these two points is approximately 10,000
miles, covering both land and water.

(Continued on Page 60)




The Moditied Best Superheterodyne

Part I--Shielded Model

An All-wave, Panel-mounted Set Using Seven Small Tubes and
Adapted to an Outdoor Antenna

HE increasing number of radio-

I cast stations operating on wave-

lengths below 250 meters together
with the greater amateur use of the band
from 40 to 100 meters, has created a de-
mand for radio receivers capable of efhi-
ciently covering these shorter wave-
lengths as well as the higher waves
from 250 to 550 meters. In previous
models of the 45,000 cycle superhetero-
dyne having a range from 200 to 580
meters, stations below 250 meters were
crowded into a small space at the lewer
end of the oscillator condenser dial, espe-
cially where condensers of the semi-cir-
cular plate type were employed. Con-
sequently the set has been re-designed so
as to use different coils for different
bands. This involves an improved oscil-
lator system and new apparatus in other
parts of the circuit.

In order to include the desirable fea-
tures of several types of construction,
two models employing the-same basic
circuit will be described, one model be-
ing completely shielded, with all the ap-
paratus mounted on the back of the
panel, and using dry cell tubes and the
other model comprising a baseboard lay-
out, with storage battery tubes similar
to the one described in January, 1925
RADIO, so that those who have already

By Gerald M. Best

cheigtaton

&

-r

bEFLEYCR

@

Front Panel I'ica.

constructed that receiver may rearrange
their equipment, and with a few addi-
tions may incorporate all the advantages
of the new design. The shielded model
described herein will particularly appeal
to the advanced constructor. If the
building of the shielded panel appears
to be difficult for the novice, it would
be advisable for him to construct the
baseboard model, which will be described
in the September issue.

From the illustrations, it will be seen
that the apparatus is mounted on the
back of the panel and on a brass shelf

supported by the panel. The shielding
is made in one piece by soldering the
various parts together, or fastening with
machine screws, and is held to the back
of the panel by the mounting screws pro-
vided for holding the panel apparatus in
place.

From the picture of the front panel
layout, it is evident that there are
three controls for tuning, the receiver
being designed to operate with an out-
door antenna. By carefully shielding the
antenna tuned circuit, and arranging the
coil system so that critical coupling is

{ Rear View Showing Arrangement of Apparatus on Shelf.
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obtained between the antenna and sec-
ondary tuned circuits, a degree of selec-
tivity comparable favorably with an
ordinary loop antenna is obtained, with
greater signal strength and no radiation.
Fig. 1 shows the schematic circuit dia-
gram, on which are plainly marked the
identity of the various pieces of appara-
tus. The vacuum tubes are arranged in
the following order: heterodyne oscil- ) M
lator, frequency changer (commonly = N y
called the Ist detector), three stages of ’
intermediate  frequency amplification,
detector and one stage of transformer
coupled audio frequency amplification.
Seven dry cell tubes of the C-299 or
UV-199 variety are required, the tubes
being controlled by a filament rheostat,
R, of 6 ohms resistance, mounted at the
upper right-hand end of the panel. A
voltmeter having a scale of 0-5 volts is
provided for adjustment to the proper
filament voltage. Storage battery tubes
. ? 5
should not be used in this model due to S J
almost insuperable trouble from coupling R 3
in the amplifier.
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Beginning at the antenna end of the
receiver, the antenna system consists of ' N
a variable condenser C of .0005 mfd. ca-
pacity, a primary loading coil, and a
coupling coil, placed in series between . Y
the antenna and ground terminals. "The ! UL
loading coil is wound on a 4-in. fibre mmp——"—%‘-—*
tube, and consists of 94 turns of No. 20
bare copper wire, wound 20 turns to the | A
inch in a groove cut in the tubing. This
groove is best made by placing the tub-
ing in a lathe and cutting with a sharp
pointed Armstrong tool, using the screw
cutting attachment of the lathe.

The coupling coil is the rotor of a
conventional tvpe of 180 degree vario-
coupler, on which are wound 8 turns of
No. 20 bare wire, with the same spacing
as for the loading coil. The latter is
provided with a tap at the 15th turn,
for use on the short waves. The second-
arv winding consists of 46 turns of No.
20 bare copper wire wound on the stator
of the variocoupler, which is of 4 in.
diameter and is tuned by condenser C,, N
.0005 mfd. Taps are taken off at the
10th and 22nd turns, to provide adjust-
ment for the short waves. These taps

~
I
A"
are brought up through holes in the brass _ |
shelf to a set of terminals so that the o ,i R <)
wavelength range of the secondary can g 1 ) ' R
N
14
Q

be easily changed. In the experimental 1 .
set, a coll mounting such as was used for = S

0 . Q
the oscillator coil was mounted on the NI® ), A
back of the shelf, and a flexible cord with |3 =

a phone cord tip was employed for 2 §

changing taps. The tap for the load coil {1 l | & ;
¢
\ v,

was brought out in the same manner,
since it was not desirable to have L = @:—J—J
switches mounted on the panel for <[ ;
changing the connections. s W | 7 N
J 4

%

C
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Circuit Diagram.
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)
From the picture of the under side of §u‘
the shelf it can be seen that brass par- B>"
titions are mounted so that the antenna
series condenser and load coil are in one
compartment, the secondary coil and

P Couypling

s Load
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condenser in another, and at the oppo-
site end of the panel the oscillator con-
denser is provided with a compartment

of its own.
sary in order to prevent coupling be-
tween the antenna load coil and the

These partitions are neces-

PARTS FOR THE MODIFIED BEST SUPERHETERODYNE,

" No.

Required

3

— 0 LI

RE Lry

-

SHIELDED MODEL

! Binding Posts

" Circuit
P
2t Designation
I. F. Transformer Ty, T Ts B
Tuned Transformer T
Audio Freq. Transf. e
Jack
Oscillator Coils
Oscillator Coil Mtgs.
Rheostat Ri
Variable Condensers C, C: C:
Tube Sockets, Plain
Tube Sockets, Cushioned
Voltmeter
2 mfd. Fixed Cond. Cu, Ch
1 mfd. Fixed Cond. Cr
.0075 mfd. Fixed Cond. | (s
.006 mfd. Fixed Cond. Cs, Cs
.002 mfd. Fixed Cond. Cro
- .00025 mfd. Fixed Cond. | (4
with G-L mtg.
00005 mfd. Fixed Cond. | (a
Grid Leak-3 megohm R:, R
Grid Leak-.1 megohm Rs
with mounting
Potentiometer, R:
2000 ohms
Variocoupler
Protective Resistance Re.

Makes That May Be Used

General Radio No. 271, Jefterson No.
150, Silver 60 KC, Baldwin-Pacific
Shielded.

See Text

All-American, Dongan, General Ra-
dio, Jefferson, Karas-Harmonik,
Pacent, Premier, Rauland Lyric,
Stromberg-Carlson, Supertran,
Thordarson 2:1.

Carter, Erla, Federal, Frost, Marco,
Pacent.

General Radio No. 277-A, B and C

General Radio No. 274-B

Amsco, Bradleystat, Carter, Federal,
Frost, General Instrument, General
Radio, Pacent.

Acme, Bremer-Tully, Cardwell, En-
sign, General Instrument, General
Radio, Marco, National, N. Y. Colil,
Phoenix, Remler, Signal, Silver-
Marshall, U. S. Tool.

Amsco, Benjamin, Erla, Frost, Gen-
eral Radio, Kellogg, Marco, Rem-
ler, Silver-Marshall.

Benjamin, Frost

Hoyt Model 17, Jewell Pattern 53,
Western Model 301.

Dubilier, Kellogg, N. Y. Coil

Dubilier, Electrad, Kellogg, N. Y.
Coil, Federal.

Dubilier, Electrad, Federal, Kellogg,
N. Y. Coil.

Dubilier, Electrad, Federal, Hilco,
Kellogg, N. Y. Coil.

Dubilier, Electrad, Federal, Hilco,
Kellogg, N. Y. Coil.

Dubilier, Electrad, Federal, Hilco,

Kellogg, N. Y. Coil, XL.
Amplex, Continental, X-L Model G,
Chelten.

Aerovox, Amsco, Daven, Durham,
Electrad, Filko, Freshman, Rogers.
Aerovox, Amsco, Daven, Durham,

Electrad, Filko, Freshman, Rogers.
Centralab, Federal

Atwater-Kent, Hilco, Kellogg.

General Radio No. 283, Don Mac
Protecto-tube.

Amsco, Eby, General Insulate, Gen-
eral Radio.
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View of Antenna Tuning Equipment on Under Side of Shelf.

secondary coil, and also any possible
coupling between the oscillator circuit
and the antenna system. Energy from
the antenna tuned circuit is fed into the
frequency changer by means of C,, a
grid condenser of .00005 mfd., shunted
by a 3 megohm grid leak, R, the grid
return being to the negative end of the
filament in order that the entire nega-
tive filament circuit of the receiver may
be grounded.

The oscillator system consists of an
inductance coil having two windings of
equal size wound on a 234 in. Bakelite
tube, a variable condenser C, of .0005
mfd. capacity in series with a fixed mica
condenser C, having a capacity of .006
mfd., a grid leak, R® of approximately .1
megohm, and a mica condenser C, of
006 mfd. The oscillator coil is ar-
ranged so that it can be removed from
the set and coils of other inductance in-
serted in the same mounting. Four
plugs are mounted on the bottom of
the coil in such a manner that they
will fit into a four plug mounting
placed on the metal shelf. This coil
can be seen in the picture of the back
panel layout, at the extreme right-hand
end. The oscillator tube, grid leak and
mica condenser C, are mounted to the
rear of the oscillator coil, and the by-
pass condenser C,, is placed underneath
the shelf, a brass partition shielding the
intermediate amplifier from the oscilla-
tor coil.

The method of feeding oscillator en-
ergy into the frequency changer is simi-
lar to that described in a recent issue
of RADIO, the grid of the oscillator
and frequency changer tubes being con-
nected together by means of a .1 megohm
resistance, condenser C; being provided
to prevent the grid of the frequency
changer from becoming negative with
respect to its filament and being large
enough to have no effect in the circuit.
If the condenser were omitted, the C
potential provided for the oscillator grid

13



would be effective on the grid of the fre-
quency changer and would force it to -
operate on an ineflicient point of its de-
tector characteristic curve. If .1 megohm .
admits too much energy to the frequency
changer, a grid leak of higher resistance
should be used, the maximum being N
about .5 megohms. =
The grid coupling coil used in former
superheterodvnes is abandoned and per- Sy

|
[
[
|
mits the substitution of different oscil- ) I AL N
lator coils without the complicated con- I ;% Niax \;\
I
1 3]:
|
I
!
|

7 e
L ]

*F

i
l__/g
3"
8

nections required when a grid coil was
used.  The set radiates practically no |
energyv into the antenna, due to the fact
that the oscillator is well shielded, and B
high frequency currents generated by it \—0—7
must first pass through a .1 megohm o |
resistance, then through the 50 micro-
microfarad grid condenser in shunt with | 9o |
the 3 megohm leak, and through the
very selective tuned circuit.  As the out-
put taken from the grid of the oscilla
tor tube is verv small,, 1t is abvious that
radiation would be negligible.

T'he intermediate amplitier and fre- L e
quency changer tubes are mounted In
the center compartment, with the vol-
ume control rheostat R,, intermediate
frequency transformers and voltmeter.

It is absolutely necessarvy to use inter- |
mediate transformers having shielded
cases, such as the Jefferson No. 150, as
unshielded cotls will introduce complica-
tions which will be very dithcult to rem-
edy. The transformers are mounted be- §
tween the panel and the tube sockets, so |
that the wiring will be as short as pos-
sible.

The volume control may be either a l
set of non-inductive resistances con- l
nected to an inductance switch, as is
shown in the picture, or a high resist-
ance potentiometer wound to at least ‘
2000 ohms. The use of the latter pre- 3

sents the easiest method of volume con- ‘

trol and the least expensive to install.

Due to the fact that with the 2000 ohm l i
potentiometer set ‘at maximum resist- o N
ance, the total amplification will still | N
be below normal, one end of the poten- '
tiometer winding should be cut at the s
point where it is connected to the bind. 7 Sl @
ing post terminal, so that when the . ]
potentiometer knob is set at the extreme S Ny N I
clockwise position, the potentiometer : 3 g
will be open circuited. |

For those who wish to construct their
own potentiometer, the following values | - T ¥f —- QO
of fixed resistances will enable the as- U
sembling of a 15-step resistance giving A >
approximately the same change in vol- : |
ume for each step: 12,000, 6000, 2600, N |
1900, 1120, 680, +40, 270, 170, 108, "

)
1
|
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Fig. 2. Drilling Template for Panel.

68, +4, 27, 17 and 11 ohms. As such
resistances cannot be purchased ready
made, they should be wound by hand, |
by measuring the wire off in lengths ac-
cording to its resistance, doubling the I
wire back on its center and bringing out

the two ends to some form of tapped |
switch, such as the Carter inductance

switch. No. 36 or No. 38 double silk
1+ RADIO FOR AUGUST, 1925
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resistance wire, or copper wire smaller
than No. 40, such as is used for the coils
in headphones, can be used to wind the
resistances below 5000 ohms. The
12,000 ohm resistance can be a standard
lavite resistance, and the 6000 ohm re-
sistance can be made by placing two
12,000 ohm lavites in parallel.

The detector and audio amplifier are
mounted in a separate compartment, but
it has been found since the picture was
taken that the partition between the
intermediate amplifier and the detector
was unnecessary and may be omitted.
The tuned transformer was home-made
and is tuned by means of condenser C,,
a fixed mica condenser of .0075 mfd.
shunted across the primary winding. Any
good filter transformer suitable for use
with the particular intermediate fre-
quency transformers selected will be sat-
1sfactory.

The battery terminals are mounted on
the partition between the antenna load-
ing coil and the coupler, but could be
mounted on the back of the panel above
the audio transformer if desired. By-
pass condenser C, is mounted under-
neath the shelf in the secondary conden-
ser compartment, the additional conden-
ser shown in the illustration being C,,,
in shunt across the 45 volt B battery
line. C, is a grid condenser of .00025
mfd., R, a 3 megohm gridleak and C,,
is a by-pass condenser of .002 mfd.
shunted across both the primary of the
audio transformer and the B battery,
providing a short path for the high fre-
quency from the plate to the filament in
the detector tube,

Jacks are provided for the detector
and audio amplifier, it being necessary
to insulate the jacks from the metal
shield on the back of the panel in order

B battery and the shield be incurred.
Three B battery voltages are employed,
22, 45 and 90 volts, the negative end of
the B battery being connected to the
negative end of the filament circuit, be-
tween the vacuum tubes and the fila-
ment rheostat.

Protective resistance R; 350 ohms is
installed to prevent burning out the
tubes due to short circuits in the 45 volt
lead and condenser C,, is a by-pass
around this resistance. Instead of in-
cluding a second audio amplifier tube in
the set, a separate power ampl-iﬁer
should be used, operated either from the
110 volt power line, or from a ser of
batteries. The Western Electric 25-A
amplifier was used with the set illus-
trated, and in an early issue of RADIO,
details will be given for the construc-
tion of a similar power amplifier ope-
rated entirely from the alternating cur-
rent house lighting circuit.

For those who wish to operate a loud
speaker from the superheterodyne with-
out the use of the power amplifier, an
audio frequency transformer having a 6
to 1 turns ratio should be installed,
selecting a transformer which has a good
low frequency characteristic. In Fig. 5
is shown the circuit of a single stage
amplifier using a C-301-A tube, the fila-
ment being lighted from alternating cur-
rent, by means of a small bell ringing
transformer, so that the amplifier may be
used as an adjunct to the main set.

Description of Parts
HE accompanying list of parts in-
cludes those which were used in the
construction of the set and others which
will be appropriate substitutes, as the
use of the particular equipment shown in
the pictures is not essential to the con-

recommendation of any of these parts is
implied, much of the apparatus being
selected because of the ease in obtaining
it at the average radio store.

The panel template shown in Fig. 2 is
given for the parts actually used and
should be modified to meet the dimen-
sions of any alternative parts which are
selected in placa of those used in the
original set. Generally templates are
furnished with air condensers or other
panel type apparatus, so that it will be
a simple matter to change the panel
layout to suit the material at hand.
With the most expensive material listed,
the total cost of the receiver, without
batteries or vacuum tubes, will be
about $85.

After the panel is drilled, a piece of
16 gauge or 1/16 in. brass should be
cut to the same size as the panel, to pro-
vide the back panel shield, holes being
cut in the shield exactly as for the panel,
except that in case air condensers hav-
ing non-grounded end plates are used,
the holes in the brass shield should be
made sufficiently large to clear the metal
supports of the condensers. The holes
for the phone jacks should be 1/16 in.
larger than those drilled through the
panel, in order to prevent short circuit-
ing the jacks to the shield, which is
grounded.

The shelf is also made of 16 gauge
brass, and is 7x19 in. The three par-
titions required are all the same size, of
16 gauge brass, cut 4$4x714 in., so that
a flange 14 in. wide can be bent at one
end and on one side, for mounting to
the shelf and back panel shield.

The simplest method of fastening the
shelf, partitions and back panel shield
into one solid piece, as shown in Fig. 3,
is to drill and tap the flanges of the par-

that no short circuit between the positive struction of the receiver. No specific titions at several points for 6-32 machine
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Fig. 3. Assembly of Shield Material.
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screws, so that the partitions are made
to act as the supporting medium for the
shelf. If a blow torch is handy, the
brass can be heated at strategic points
and soldered securely in place with a
little non-corrosive soldering paste and
a liberal application of rosin core solder.
After the shielding is all in one piece,
it can be painted with insulating varnish
or other non-conducting paint, or
spraved with Duco enamel such as is
used in automobile finishing. This will
cover up the scratches, spots of solder
and other defects which would other-
wise detract from the appearance of the
set.

T'he oscillator coils are three in num-
ber, all wound on 234 in. tubing, 214 in.
long. The coil for the wave band from
50 to 150 meters consists of two sections
of 8 turns each of No. 22 double silk
wire, the turns being spaced at least
1/16 in. apart. For 100 to 300 meters
the coil should have two sections of
15 turns each and for 200 to 600 meters
the coil consists of two sections of 30
turns each. These coils may be ob-
tained already wound and provided with
four plugs for connection to the coil
mounting, which is fastened to the shelf.
If the coils are home-made, phone tips
can be used and four phone tip jacks
mounted on a small strip of Bakelite for
the coil mounting.

The intermediate frequency trans-
formers should be such as to give good
amplification at some point between 40
and 50 kilocycles, for tuned transformers
having a peak at 45 kilocycles. If trans-
formers operating at frequencies above
or below the above limits are used, care
must be taken in selecting the tuned
transformer so that the latter will match
the intermediate transformers at least
approximately. ‘The metal cases of the
transformers should be grounded to the
shield in order to prevent oscillation in
the intermediate amplifier.

The tuned transformer used in the
experimental layout is home-made, of
the following dimensions: Support con-
sists of spool made from a block of wood
214 in. square and 74 in. thick, a slot 34
in. wide being cut in the center, leaving
Y4 in. flanges on the sides. A hub of
I in. provides a base on which is wound
260 turns of No. 30 D. C. C. wire in a
haphazard fashion. After placing a
layer of insulating paper over the pri-
mary, 1500 turns of No. 36 D. S. wire is
wound over the paper, for the secondary,
the ends of the windings being brought
out to terminals on the edge of the
flanges. ‘The inside winding of the pri-
mary should go to the plate of the last
intermediate stage and the outside wind-
ing of the secondary to the grid of the
detector tube.

The primary is tuned by a fixed mica
condenser, C,, .0075 mfd. and should
preferably be of the guaranteed 5 per
cent accuracy type, such as the Dubilier

16

No. 640 Micadon. If this condenser is
very much in error, a double hump will
be noted for each side band setting of
the oscillator condenser, with resultant
loss of sclectivity. Other tuned trans-
formers can be used in place of the above
coil in case it is not desired to construct
it, in which case the tuning condenser
specified by the manufacturer should be
used. IFor providing C potential, a No.
751 Eveready Flashlight battery was
mounted in the compartment with the
audio amplifier, the 124 volt tap being
obtained by scraping away a small
amount of the cardboard covering of the
battery, on the end towards the positive
terminal, thus exposing the zinc case of
the last dry cell and permitting a tap to
be soldered on the negative of the 114
volt unit. The entire battery provides
—41% volts for the audio amplifier, the
oscillator and intermediate stages re-
quiring —1%4 volts for best operation.
No C battery is used on the frequency
changer or detector tube, both employing
grid condensers and leaks instead of a
high negative grid potential. The rea-
son for abandoning the high negative C
potential on the grid of the frequency
changer is because the new oscillator
system will not permit the use of a C po-
tential on the grid of the frequency
changer, and in order to obtain the
benefits of being able to change wave-
lengths at will, the slightly less desirable
grid condenser was employed.

Assembly, Wiring and Testing
HE three variable condensers, volt-
meter, volume control rheostat,

filament rheostat and phone jacks should
be fastened to the panel, the
screws holding the shielding in place
without difficulty. A small fiber insul-
ating washer should be cut out for each
jack, to prevent the frame of the jack
from touching the metal shield at any
point.

The sockets are mounted on small

2/
O—

strips of scrap 3/16 in. bakelite, to keep
the terminals and socket springs from
accidentally touching the shelf. The de-
tector and audio amplifier sockets shou!d
be of the cushioned type, as otherwise
mechanical vibration of the vacuum tube
elements may cause howling in the loud
speaker.

The intermediate transformers are
fastened to the brass shield on the back
of the panel, as close to the shelf as is
permissible.  The tuned transformer
should be mounted an inch or more away
from the back panel shield, a small block
of wood furnishing a convenient form of
mounting. If desired, condenser C,
and the grid condenser C, with grid
leak mounting can be fastened to the
sides of the tuned transformer, thus in-
suring short leads.

The audio transformer is mounted on
the back panel shield adjacent to the
audio amplifier tube. The battery ter-
minals may be- either a binding post
strip with 7 binding posts, as convenient-
ly made by several manufacturers, or a
set of connecting blocks such as are ob-
tainabie at any telephone supply house
may be selected. Practically all the ma-
terial mentioned above must be fastened
to the shielding at some point and this
will require a No 33 machine drill and
a 6-32 tap, in order to provide the
mounting holes for each piece of ap-
paratus.

In wiring the set, the 4 battery leads,
negative B battery and other wires not
carrying high frequency currents were
run with flexible insulated wire closely
bunched together, thus saving space and
adding neatness to the appearance of the
finished job. All high frequency wires,
as well as the detector and audio am-
plifier grid and plate leads were run in
No. 14 bare copper wire. Where there

was danger of two bare wires touching

each other, or some of the apparatus,

spaghetti was used, but otherwise is not
(Continued on Page 58)
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Fig. 5. One Stage Power Amplifiier for Use With Receiver.
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Fig. 3. Sketch Showing Method of Winding Wire on Form.

Next rip the wooden core into two parts
with a thin-bladed jig saw, making two
disks about 34 in. thick. The two wooden
disks are bolted together again with 8-32
or 10-32 machine-screws placed in the
four holes already bored in the form,
and a set of nails is then inserted in the
holes that have been prepared for them.

Fig. 2. Details of Coil Winding Form.

All four coils may be wound on this
form ; the antenna coil with 56 turns of
No. 22 magnet wire, the primary coil
with 24 turns of No. 28, the secondary
with 70 turns of No. 22, tapped for
neutralization at the 18th turn, and the
tickler coil with 20 turns of No. 28—
all double silk covered.

Fig. 3 shows a flat projection of the
periphery of the coil-winding form and
indicates how the magnet wire is to be
passed through the supporting nails on
the form. The wire should be wound
tightly.

Upon winding the first coil, unbolt
and remove the wooden core, leaving the
coil upon the iron nails, in which posi-
tion it may be sewed with white linen
thread in the manner shown in Fig. 4.

When the coil has been sewed, it will
be self-supporting, and the nails may
then be withdrawn. Sewed diammond-
weave coils are quite strong and rigid
without the aid of collodion or any simi-
lar cementing substance.

As is shown in the rear view of the
receiver, the coils are mounted on a nar-
row Bakelite strip, 1in.x9 in. which is
in turn bolted onto the rear ends of the
two variable condensers used in the set.
Each individual coil is supported upon
two 3/16 in. round fibre pegs which are
inserted into two adjoining coil inter-
stices, as is shown in Fig. 4. These pegs
are made by cutting 3/16 in. fibre or
hard rubber rod into 114 in. lengths, and
tapping one end of each rod for a short
6-32 machine-screw. For the primary
coil, two of these pegs are mounted 114
in. apart on a small brass hinge, one
leaf of which has been properly drilled
to receive them, as is sketched in Fig.
S. In the case of the secondary colil,
the two fibre pegs may be screwed di-
rectly onto the supporting Bakelite strip.
The holes for the machine-screws should
be so drilled that the top ends of each
pair of fibre pegs will be tilted somewhat
together, else the coils will not mount
properly. (See Fig. 5-b). The antenna
coil is mounted at the right-hand end
of the Bakelite strip, and is placed in
a horizontal plane, as may be seen in the
rear view.

The two fibre pegs supporting the
tickler-coil are screwed to a piece of thin
brass 34 in.x1 in., which is soldered onto
the side of a brass rod 14 in.x5 in. This

Fig. 4. Diamond Weave Coil.

rod is supported in a stiff brass bracket
bent as shown in Fig. 5. Note that a
groove is filed into the tickler-rod to re-
ceive the end of a set-screw—this pre-
vents end play. The bracket should be
sprung enough to give suitable tension
on the tickler-rod.

It will be observed that no provision
has been made to adjust the primary coil
from the front of the panel; this coil
has to be set only once, on a distant
station, and then should be let alone.

As has already been stated, inexpen-
sive parts will function successfully in
this receiver. The following is a list
of everything that was used, together
with the approximate retail price. There
is no preference indicated, as any good
parts may be used with equal success.
Fifteen-cent store parts, however, other
than minor articles such as screws and

Rear View of Receiver, Shoawing Method of Apparatus Assembly.
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binding-posts, are positively nof recom-
mended :

Price
each
2 Variable Condensers, 21-plate; $1.80 $3.60
2 Dials, 4-in. . " 50 1.00
1 Neutralizing Condenser . .70 .70
3 Sockets . .50 1.50
2 Rheostats, 30-ohm 70 1.40
1 Audio-frequency
transformer 3-1 4.50
1 Fixed Condenser, .0001.. .35 .35
1 Fixed Condenser, .00025. 35 .35
1 Fixed Condenser, .002.. - 40 40
I Grid-leak, 2 meg. 20
7 Binding-posts .08 .35
1 Ticker-rod dial .15
1 Jack, single : .60
1 Baseboard, pine, 10x19x% in. 30
Coil-winding marterial, fibre
rod, drill and tap for tapping
fibre rod, brass hinges, brass
rod and bracket for tickler,
approxiinate cost 3.50
3 tubes, 199 tvpe 3.00  9.00
2 B-Batteries, 45-vol 3.75 7.50
3 A-Batteries, 12 volts. .50 1.50
Total, less cabinet and speaker $36.90

One of the supreme advantages of this
receiver is that the tubes do not have to
be matched or speciallv selected, hence

Y

Nevtroliz) ng
R XY

l Fig. 5. Assembly of Coils on Panel. |

-

Fibre Peg Support.

any good tubes will do. The opera-
tion of this receiver is Quite similar
to that of the soon-to-be-hoped-for-obso-
lete straight regenerative: Light the
tubes and turn the dials. You will be
astonished at the razor-sharp action on
the local stations that have heretofore
annoved you. When pulling in distant
stations, it is important to bear In mind
that the condensers must be handled
with extreme care; a motion of one-
hftieth of an inch often means the dif-
ference between loud-speaker volume and

i

N I

an almost total silence. A set of vernijer
dials, while not essential, are a great con-
venience. In trying to get distance, it
is generally best to have the tickler
coupling tight enough to cause the set to
oscillate; then, when a station’s carrier-
wave is picked up, the coupling may be
reduced and the music properly tuned in.
This receiver does not radiate or
“bloop” to any serious extent. Use any
available aerial, from 50 to 120 ft. in
length. Type 201-A tubes may be used,.
if desired, except in the case of the first
tube; this should be a type 199, as it is
easier to neutralize than the larger tube.
If 201-A tubes are used, the single 199-
type tube should be controlled by a sep-
arate 30 or 50-chm rheostat, which will
enable it to operate safely with the 6-
volt A-battery. A schematic circuit dia-
gram for type 199 tubes is shown in
Fig. 6.

As to results, I shall say briefly that
this receiver, under the usual unfavorable
conditions obtaining in.every large. city,
has consistently brought in over a hun-

(Continued on Page 60)
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Fig. 6. Schematic Wiring
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The Praying Jonah

By Earle Ennis

BUCK of the tramp freighter
Cassie 8., was known from Pago-
Pago to the Isthmus as the “Praying
Jonah.” But as Clancy Billings, his
first mate, put it, “outside of that the old
man was a balmy ol’ wampus.”
Billings, as might be expected, spoke
with a somewhat colored viewpoint. He
had once heard the term “wampus’” ap-
plied to the meanest bar pilot on the
Columbia River and it struck him as
particularly appropriate to his own dis-
tinguished skipper. Which it probably
was, when everything was taken into
consideration.

Now all this has nothing to do with
October 3, which is a date and there-
fore not concerned with human esti-
mates. However, certain things took
place on October 3, which had to do with
Captain Starbuck, so that it is necessary
to start this story with Jerry O’Malley,
who climbed aboard the Cassie S., about
two o'clock of the above-named day,
some two hours before the evil-smelling
freighter set sail from Seattle. At the
top of the gangplank he collided with
Captain Starbuck.

~ “God bless us, what do you want P
demanded the captain belligerently.
“God bless us, not a damned thing ex-
cept the location of the wireless room!”
retorted Jerry O’Malley who was Irish
and just as belligerent as the “Praying
Jonah,” who was a New Englander.

C APTAIN AARON STAR-

“Are you the new ‘sparks’?” de-
manded the captain, not giving an inch,

“What’s it to you?”’ retorted Jerry,
not giving another inch.

“Pm the commander of this vessel,”
snapped the captain.

“Why didn’t you say so?”’ Jerry re-
plied. “The answer is ‘yes!”

T'he captain looked his new wireless
operator over. Jerry looked the captain
over. The dislike was mutual.

“You're making a mighty bad begin-
ping, young man,” said Captain Star-
buck shortly.

“But 1'm mighty good on finishes,”
sald Jerry, giving the old man cye for
eye.
“Hum!” said the skipper. ““The wire-

less cabin is forward. We leave at
four!”

Jerry made no reply. He trailed the
antenna leads to their lair, kicked open
the door and groaned.

“A pig could feel at home here, but
it's going to be hard on a white man!”
he remarked, and slammed the door be-
hind him.

Captain Starbuck, who was standing
directly behind him at the time, spat
viciously over the rail.

“Oh Lord, I trust I will not forget
Thy teachings!” he muttered into his
scraggly red beard, and went ashore.

These details are merely to impress
the reader with the fact that Jerry
O’Malley’s departure from Seattle was
not under exactly pleasant surroundings.
The natural question which arises is:
why, if he was any kind of a radio opera-
tor and knew his business, did he go to
sea in such a gol-busted old whang-
toddle of a junkheap as the Cassie S.?
The answer is: He was told to. Who
told him? Ah—that is something else
again. That question is never answered
in this story. But before it is over, the
reader will be able to make a darned
good guess as to who sent him aboard!

The departure of the antediluvian
freighter caused no particular flurry in
Seattle harbor. The mayor did not go
aboard nor did the police boat escort
it outside the heads. It simply de-
tached itself from the dock, got its rat-
tly, clanky old engines under way, and
see-sawed down the channel. In due
time it ran into the Pacific Ocean—and
there it was! Old, leaky, manned by
a nondescript crew, and commanded by
the “Praying Jonah,” it was a jinks craft
in every sense of the word. And it was
headed for Pago Pago with a cargo of
canned salmon.

This whole episode pivots on the can-
ned salmon. As a rule canned salmon is
not taken seriously on a freighter. The
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crew sticks it down below somewhere
and forgets all about it. But this par-
ticular shipment of canned salmon
caused Captain Starbuck a lot of worry.
Hardly had the ship crossed the bar
when he went below, accompanied by
the mate and personally inspected the
manner in which the cases were stacked
in the hold.

Jerry O’Malley cleared the Cassie §.,
after the manner of operators who know
their brass and their service regulations.
The freighter was equipped with an old
obsolete spark set, vintage of 1915, and
the switchboard was rusty from salt
spray. But the generator acted like a de-
butante and the spark roared across the

(Continued on Page 50)
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Ideal Tuning in Kilocycles

A Simple Explanation of What it Means, Why
Desirable, and How Accomplished

I late we hear much of standard;-
Oz:lti(m; of parts, material, price,

of complete receivers. But stan-
dardization of tuning, seems to be tem-
porarily overlooked. The Department
of Commerce has set forth the advan-
tages of the use of kilocycles instead of
meters.  The radio magazines have
championed this change, but we seldom
find even a mention of kilocycles in the
many programs. The stations are allo-
cated by kilocycles, which accounts for
our programs listing them in fractions of
meters.  Whether the public, through
the press, will have meters or kilocycles
in their programs is of relatively small
importance; the main fact to bear in
mind is, that home-constructors and
many manufacturers are still buiiding
receivers and appliances on a way clength
basis, when the stations that they wish to
receive are designated and separated on
a kilocycle basis.

The Department of Commerce uses
kilocycles instead of meters because the
necessary separation of stations to pre
vent interference is always the same in
kilocycles, no matter at what portion of
the complete scale, while in terms of
wavelength in meters this separation
would be quite confusing and misleading,
Likewise, we cannot determine the de-
gree of selectivity of a receiver in terms
of meters. In order to apply to the com-
plete range of its tuning, selectivity
must be designated in kilocycles.

The foregoing statements may seem
somewhat broad to those who have en-
tered the radio field of late, so we will
avail of simple explanation. In this re-
gard, let us first consider the conditions
at a transmitting station. Let us as-
sume that its assigned wavelength is 300
meters, and that it is running idle; that
is, no sound is being picked up by the
microphone. Under these conditions,
waves of but a single length and fre-
quency would be radiated, and in this
case their length would be 300 meters.

Since they are assumed to travel at
the same velocity as light, their fre-

EACH DIVISI

By E. E. Grz'ffz'n

quency per second would be 1,000,000,
since the velocity of light and electrical
disturbances is 300,000,000 meters per
sccond. In other words, when receiving
from this transmitter, one million elec-
tromagnetic waves, each 300 meters in
length, would pass our antenna in each
sccond of time.  The radiating circuit
at the transmitter would have an electri-
cal fength of 300 meters, and the cur-
rent oscillating in this circuit would have
a frequency ‘of 1,000,000 cycles per
second, since it produces such waves ;
the frequency of the oscillating current
and that of the radiated wave being one
and the same. Kilo is the prefix mean-
ing thousands, so it is much more con-
venient to express the frequency of 1,-
000,000 cycles as 1,000 kilocycles, and
our formula becomes 300,000 divided by
wavelength in meters equals frequency
in kilocycles, and vice-versa.

These conditions exist so long as the
transmitter is running idle, as during a
silent period. When music or speech is
sent out there is a great change, as will
be evidene.

Sound is simply air in vibration, the
rapidity of vibration of the air deter-
muning the note or pitch, and we find that
speech or music are confined to a range
of from about 50 to 10,000 vibrations
per second.  When these vibrations are
picked up by a microphone and conver-
ted into electrical impulses of corres-
ponding rates of vibration, we can ex-
press them as audio frequency currents
in cycles per second.  When these audio
frequency currents are combined or su-
perimposed through suitable apparatus
with the oscillating current causing our
300 meter wave, we find that it no
longer oscillates at exactly 1,000,000
cvcles per second.

The result is that frequencies dif-
fering from the normal are present in
the circuit, radiating other than the nor-
mal waves. These other frequencies are
found to differ from the normal by the
value of the superimposed frequency.
Thus, when our audio frequency is 10,-

FREQUENCY IN KiLocreLes.

000 and our oscillating 1,000,000 cycles,
we find we have three radiated fre-
quencies; the normal of 1,000,000, one
lower of 990,000, and one upper or
higher, of 1,010,000, Likewise, when
the audio frequency is 500 cycles we
have three oscillating frequencies, one
of 999,500, the normal of 1,000,000,
and one of 1,000,500. For each indi-
vidual audio frequency there is a separ-
ate sct of three oscillating frequencies,
with their corresponding three radiated
waves, and some faint idea of the num-
from any transmitter can be gained when
you consider the multitude of audis fre-
quencies present when a full orchestra is
being radiocasted. These side frequen-
cies, differing from the fundamental or
normal, are called the side bands, and
their greatest difference is in the high
pitch and high notes in music, and in
the letter “s” and the sound “th” in
speech.

Quite obviously, therefore, any sta-
tion transmitting speech or music is radi-
ating a multitude of frequencies, ex-
tending over a band or channel at least
20,000 cycles wide, 10,000 on each side
of the assigned frequency. Also, ob-
viously, different stations must be sep-
arated by at least 20,000, or 20 kilo-
cycles in order that the limits of the
separate side bands or frequencies do not
overlap and cause interference.

Applying the same idea to reception, a
receiver should not have greater selec-
tivity than to exclude any of these side
bands, or otherwise distortion will re-
sult in the cutting off of the higher
audible tones. Therefore the Depart-
ment of Commerce uses kilocycles in-
stead of meters in assignments to radio-
cast stations. Since audio frequencies
cannot be correctly expressed in terms
of wavelengths and since they are the
governing factor in the separation and
allocation of transmitting stations, why
should we cling to meters?

The frequencies allotted to radiocast
use are from 1,500 to 550 kilocycles, or
in terms of wavelengths, from 200 to

ON ON THIS SCALE REPRESENTS ONE BROADCAST CHANNEL
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545 meters, and graphically illustrated
in Fig. 1. Since transmitting stations
should be separated by at least 20 kilo-
cycles, theoretically we have only a pos-
sible 48 channels. However, we find
that there are over 575 stations in opera-
tion. Quite an impossible task of allo-
cation at first thought, stupendous at
least, but still there are more potential
stations clamoring for licenses.

By a judicious consideration of power,
frequency, distance, geographical loca-
tion, and division of time, the necessary
separation has been cut from the the-
oretical 20 kilocycles to 10, thereby
doubling the available channels, and
these some 575 individual stations quite
successfully allotted. So our faith in
the radio personnel of the Department
is not unfounded. We find that in using
a present day receiver of average selec-
tivity and ‘sensitivity, we seldom find
two transmitting stations within the
range of good reception, actually inter-
fering with each other.

Upon further investigation, we find
that in any particular locality, there will
be on an average of about twenty radio-
cast stations within the range of good
reception ; and further, that the average
separation of these some twenty stations
in any specified locality will be some-
where around 50 kilocycles. Now, if
we were to average the selectivity of all
receivers in present day use, we would
find, in all probability, that their average
would be near 50 kilocycles. If so,
would such be a coincidence? Not at
all, at least most of us will give the De-
partment credit for foresight.

It will be noticed that selectivity is
here expressed in terms of kilocycles.
Since definite principles determine the
broadness of the frequencies radiated by
a transmitting station, these same prin-
ciples should be made to apply in re-
ceiving. Selectivity is necessarily a de-
gree of comparison, wherein the perfect
set receives any one station to the exclu-
sion of all others. The suggested method
of comparison is by using terms of kilo-
cycles, and designating each receiver by
how far off tune a signal becomes in-
audible.

For instance, let us take five examples,
in each case receiving from one particu-
lar station ; that is, testing from one defi-
nite frequency and strength. First, one
receiver can be off-tuned 120 kilocycles
from the station’s assigned frequency be-
fore the sound is inaudible. ‘This is very
poor selectivity, corresponding to a single
circuit crystal set; in fact so poor that
it would be difficult or impossible to
diffcrentiate between two nearby local
stations.

The second receiver, say, can be off-
tuned 80 kilocycles before the signal be-
comes inaudible. This is fair selectivity,
corresponding to a two circuit crystal
set, a non-regenerating single tube re-
ceiver. Such a receiver would difteren-

tiate between two locals at some sacri-
fice in signal strength.

The third, let us assume, can be off-
tuned only 40 kilocycles before the signal
b'ecomes inaudible. This is good selec-
tivity, corresponding to a three circuit
regenerative set, or a stage of tuned radio
and regenerative detector. Such a re-
ceiver would not only differentiate be-
tween locals, but would enable cutting
through and picking up distance, to quite
an extent.

The fourth receiver, say, only off-
tunes 10 kilocycles before losing the
transmitter. T'his is excellent selectivity,
in fact the limit of selectivity if we are
going to take advantage of the trans-
mitter’s full signal strength by inter-
cepting its complete side bands. Such a
receiver would completely differentiate
between locals and quite distant sta-
tions, even when the separation was very
small.

The fifth let us assume, can be off-
tuned only 5 kilocycles before the sig-
nal becomes inaudible. This is not only
excellent selectivity, but the practical
limit, beyond which we cannot go; as
further increase in selectivity would cut
off the higher frequencies of side bands
and our tone quality would be lost. Such
a degree of selectivity would correspond
to the best superheterodyne. Such a re-
cetver would have to be doubly sensitive,
also, as it would take advantage of only
one half of a transmitting station’s radi-
ated frequencies. (In this last example,
it is assumed that perfect reception may
be obtained from a station’s main fre-
quency and one side band only, i. e, a
channel 10 kilocycles wide.)

If we express degrees of selectivity
in meters wavelength, such expression
would be only applicable to one deiinite
setting or wavelength ; while if expressed
in terms of kilocycles, it would be ap-
plicable to the entire range of tuning, as
is obvious from foregoing explanations.

It will be noted in Fig. 1 that at only

one point in the complete scale are meters
and kilocycles numerically equal, i. e,
at the point of the square root of 300,-
000, since kilocycles equals 300,000 di-
vided by meters. As now assigned in
divisions of channels, cach channel sep-
arated by 10 kilocycles, each graduation
on the kilocycle scale represents a chan-
nel, and if we had a receiver of nth se-
lectivity and ultra sensitivity, in tuning
from 1,500 kilocycles up the scale we
would hear a separate group of stations
at each 10 kilocycle division. In terms
of meters wavelength, these groups or
stations on the lower part of the scale
would be separated by about one meter,
while at the upper portion the separa-
tion would be over ten meters, with
varying differences in between. Such
a theoretical receiver as this is imprac-
ticable, so let us analyze just how the
existing conditions affect our present day
set.

In this discussion, all theory and
methods of obtaining selectivity and sen-
sitivity in receiving sets, is purposely ne-
glected, as many excellent articles on
these subjects appear in the various is-
sues of this publication. Decrement of
transmitters is not considered, as rot of
interest, and not bearing directly on this
subject. The points to bear in mind are
the methods of tuning.

In order that we may select any sta-
tion at will, the constants of the cir-
cuits in our receiving sets must be vari-
able, either variable inductance, variable
capacity, or both. We find, however,
that most receiving sets use a fixed induc-
tance and a variable capacity, in the
form of a variable condenser. We are
therefore interested in the various forms
and characteristics of variable conden-
sers.

The semi-circular plate type is widely
used and well known, being generally
designated in different sizes by its maxi-
mum capacity. Unless specially con-
structed, this type usually has a high
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minimum  capacity. In rotating the densers will be typically represented in
movable plates in and out of the fixed, curve 4 of Fig 2, the dots on the curve
the effective capacity is varied propor- giving the dial settings and wavelengths
tionally to the angle of rotation, so for each particular station. Owing to
when fitted with a dial and marker, the this condenser’s relative high minimum
effective capacity is proportional to the capacity, the receiver generally fails to
settings of the dial. If a curve is plot- cover the lower wavelengths; and owing
ted showing relations of settings to capa-  to the shape of its curve, stations are bad-
city, such curve will be close to a straight  ly bunched together between 5 and 15 de-
line, and such condensers are therefore grees on the dial, making tuning to any
said to have “straight line capacity.” one quite difficult; while at the higher
Now the wavelength of a circuit varies as settings stations are too widely spaced.
the square root of the capacity, so when The actual dial settings of this typical
such a condenser is used with a fixed example are given in Fig. 5 A.
value of inductance, the wavelength If we supplant this semicircular plate
curve would not be a straight line, but condenser by a straight line wavelength
would have the shape of A as in Fig. 2. type, we obtain a tuning curve as in B,
At this point observe that a straight line Fig. 2; giving actual dial settings as in
P i DN Fig. 5 B. Owing to this condenser’s
tune the entire range of the radiocast
\ band, and owing to the better shape of
its curve the formerly bunched stations
are now fairly well spread out. The
straight line wavelength type is evidently
P _ ' superior to the semicircular.
~/ However, we note that stations are
Fig. 4. Comparison of Semicircular and still somewhat closer together at the
Straight Line Wavelength Condenser Plates. |ower settings than they are at the higher,
with equally varying amounts of separa-
capacity condenser does not give a tion as we go up the scale. This straight
“straight line wavelength” as has been line wavelength condenser was designed
implied by some advertisers. for tuning on a meter basis; and if our
The straight line wavelength type of radiocast stations were separated on a
condenser has its plates so shaped that wavelength meter basis, it would give
the capacity varies as the square of the the ideal tuning conditions. Our sta-
angle of rotation, and since the wave- tions, however, are separated and as-
length of a circuit is proportional to the signed on a kilocycle basis; so the correct
square root of the capacity, such a con- relations of tuning can be shown only on
denser gives a straight line wavelength a kilocycle scale, as in Fig. 3. The dis-
curve, as in B, of Fig. 2. This effect advantages of the semicircular plate type
is gained in various ways; by cutting become more apparent, when considered
away a portion of the plates, by specially in the light of kilocycles.
shaped plates as in Fig. 4, and by special What we should have for ideal tuning
construction, such as is evident in the is a condenser whose plates are as ex-
many new models now on the market. aggerated in shape from the straight line
These two types give quite different  wavelength type, as the straight line type
results in tuning. The tuning curve of is from the semicircular; giving what
a receiver using semicircular plate con- we shall term a “straight line fre-
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lower minimum capacity we are able to

Fig. 54. Dial Settings «with Semicircular
Plate Condensers.

Fig. 5B. Dial Settings awith Straight Line
W avelength Condensers.

Fig. 5C. Dial Settings wwith Straight Line
Frequency Condensers.

quency”’ curve.  The actual dial settings
of a receiver using such a condenser are
illustrated in Fig. 5 C; and given in
the curves C of Figs. 2 and 3. In such
a receiver the dial settings would bear
the same definite relation to the fre-
quency at any part of the scale, and thus
could be graduated directly in radiocast
channels, or 10 kilocycle divisions. On
this ideal tuning receiver, from @ to 20
of the scale we would be able to select
one fifth of the available stations, from
20 to 40 another fifth, and so on through-
out the complete band, all evenly spaced
throughout the range of tuning. Also,
using receivers of such calibration,
tuning instructions to the novice would
be unnecessary, provided, of course that
our organs of publicity abandon the
custom of listing stations by wavelengths
in meters. To the writer’s limited
knowledge, there is no such condenser
yet available.

While the semicircular plate condenser,
by the standards of ideals, falls quite
short when used in radiocast tuning, it
still has its proper place. Since its capa-
city varies as the angle of rotation, it is
ideal in capacity measurements, testing,
etc., and any place in a receiver where
not used for frequency selection.

(Continued on Page 61)




Selectivity Versus Distortion 1n a

Superheterodyne

A Continuation of Last Month’s Discussion with Suggestions
for Compensation by A. F. Transformers

sets of frequency ratios, one being the

same as that in the ordinary receiver,
and the other having ratios differing from
unity by a much higher percentage. Since
the degree to which two interfering fre-
quencies may be separated by the tuned
circuits depends on the amount by which
the frequency ratio differs from unity, it
may be expected that the intermediate
frequency tuner in the superheterodyne
will be much more effective in suppress-
ing an interfering carrier than a tuner
of similar selectivity in the high fre-
quency level ; and it also may be expected
for the same reason that the amount of
distortion will be much greater. The
lower the intermediate frequency, the
lower will be the frequency ratio be-
tween it and an interfering carrier, or
between it and a given side band fre-
quency, and hence both the effective se-
lectivity and the distortion will be great-
er. For this Teason it is not practical to
use tuned circuits in the intermediate fre-
quency filter having a very high selec-
tivity.

Consider briefly the interference sup-
pression in the intermediate frequency
filter alone. Assume an I. F. of 50,000
cycles per second. Suppose it is desired

f

IN the superheterodyne there are two

By 7. E. Anderson

to separate stations operating on the two
lowest frequencies in the radiocast band,
550 and 560 kilocycles. If the local os-
cillator is set at 500 kilocycles it will
cause a beat frequency of 50,000 cycles
with the 550 kc. frequency, permitting
this to pass through the filter. But it will
cause a beat of 60,000 cycles with the in-
terfering wave. The filter then must sep-
arate 50,000 from 60,000 cycles per sec-
ond. These two make a frequency ratio
of 5/6, or about .833, a value much
lower than those considered in July
Rapio. A value of =33 will reduce
the interference to less than one per cent.
If the oscillator is set 600 kc it will also
cause a beat of 50,000 cycles with the
desired signal, and a beat of 40,000 with
the interfering wave. The frequency
ratio is .8, and hence it is somewhat

-easier to separate the two if the local

oscillator is set at the 600 mark.

Now suppose it is desired to separate
two adjacent channels at the upper limit
of the radiocast range, 1490 from 1500
kilocycles, using the same intermediate
frequency filter. The local oscillator is
set either at 1450 or at 1550 kilocycles
to cause a.beat of 50,000 cycles with the
1500 kc. carrier. The beat frequencies
with the interfering wave will be 40,000

or 60,000 cycles as in the previous case
and the separation of the two channels is
just as easy at this end of the scale as
at the lower. Hence as far as the inter-
mediate frequency filter is concerned it
separates the high and the low carriers
with equal ease for any given absolute
difference between the two radio fre-
quency carriers.

Now take a case in which the absolute
difference is greater than 10,000 kilo-
cycles. Suppose it is desired to separate
WEAF from W]JZ or vice versa. Their
frequencies are, respectively, 610 and
660 kilocycles. If the oscillator is set
at 560 kc. the beat with WEAF will be
50,000 cycles and this signal will be
brought in. The beat with WJZ will be
100,000 cycles per second, and the fre-
quency ratio will be 1/2. If the oscillator
is set at 660 kc., WEAF will again be
brought in and the beat frequency with
W]JZ will be zero (for the carrier only).
The frequency-ratio in this case will be
zero. The interference in the first case
will be the greater since the f{requency
ratio is greater: It requires a selectivity
of about 13 to reduce the interference to
one per cent.

Now let us apply the equations given
in the July Rapio to the determination
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of the amount of distortion that may be
expected in a superheterodvne filter for
different values of selectivity and for
two values of intermediate frequency.
The intermediate frequency may vary
from 15,000 to 100,000 cycles per sec-
ond, but due to practical limitations it
is not customary to go below 30,000
cveles or above 60,000 cveles per second.
Hence these two values have been chosen.
As in the discussion of the ordinary re-
ceiver the side bands will be considered
to extend 5,000 cycles on either side of
the intermediate frequency carrier. The
distortion ratio is the difference between
the transmission ratio and unity as pre-
viously defined.

T'he results of the calculations are
shown in Fig. 1. To the left is shown
the curves for the 60,000 cycle inter-
mediate frequency, and to the right the
curves for the 30,000 frequency. From
these curves it will be seen that the dis-
tortion 1s quite considerable for both in-
termediate frequencies, and that it is
very much greater for the 30,000 cycle
frequency, even for such low values of
selectivity as 5, 10, and 25. For the
lower carrier it would not be advisable
to use a () higher than 5, and for the
higher not greater than 10. For a Q as
high as 25 the essential musical fre-
quencies would be seriously suppressed.
It will be seen that for a frequency as
low as 1000 cvcles the suppression is over
70 per cent for the lower carrier and
about 40 per cent for the higher.

Now let’s consider an actual super-
heterodyne, combining the effects of the
tuned circuits of the two different fre-
quency levels. As a basis of calculation
a circuit designed by the writer and built
by himself and a number of radio en-
thusiasts was taken. This circuit differs
from the usual run of superheterodynes
in that it employs two high frequency
tuners of identical design aside from the
oscillator tuner, and three identical in-
termediate frequency tuned circuits. The
intermediate frequency filter was de-
signed for 45,000, but the various re-
ceivers built differed considerably in this
respect. Here the frequency will be taken
as 50,000 for convenience in calculation.

The selectivity of each of the two high
frequency circuits is assumed to be 50,
a value which is probably too high in
wet weather but is about correct when
the humidity is low. The selectivity of
each of the intermediate frequency coils
1s assumed to be 5. This value is prob-
ably low, especially if the three circuits
are accurately tuned to the same fre-
quency, but it is a convenient value for
calculation and not far from the correct
average value.

Since the two high frequency tuners
are assumed to be identical, the current
ratio produced by them will be given by
the square of the expression given in
equation (8). The signals will then
be impressed on the intermediate fre-
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quency filter in this ratio. This is not
upset by the frequency changer because
the first “detector” is not a detector at
all. The output of the frequency changer
is proportional to the amplitude of the
focal oscillations, to the amplitude of
the incoming oscillations, and to the
detecting efficiency of the first “detector.”
Hence the input to the intermediate fre-
quency dilter and amplifier will be in
the ratio stated above.

Now the intermediate frequency filter
has three identical tuned ecircuits and
the current ratio produced by it indepen-
dently of the first two tuners will be
given by the cube of the expression given
by equation (8). The final current
ratio as it appears in the output of the
detector, or at the input terminals of the
first audio frequency transformer, will
be obtained by multiplying the current
ratios obtained for the two frequency
levels.  This final result is given by
equation (13). In applying this equa-
tion it will, of course, be necessary to
use different frequency ratios for the
two frequency levels.

The first application of the equation
will be to the determination of interfer-
ence for the three cases previously con-
sidered, namely, that between 550 and
560 kc. between 1490 and 1500 kc. and
between 610 and 660 kilocycles. In each
case the local oscillator will be set so
that the interference is the greater of
the two possibilities; that is, the inter-
ference on the side which makes the
higher frequency ratio will be consid-
ered.

For the first case the frequency ratio
is 55 to 56, or .982, for the high fre-
quency level, and 5 to 6, or .833, for the
lower level. These values are put into
equation (14) and results calculated.
This shows that the first tuner reduces
the ratio to .0583 and the second reduces
this by .027, so that the final current
ratio will be .001575. That is, the
strength of the interfering signal will be
.16 per cent of the desired signal. These
are the easiest two adjacent channels in
the broadcast range to separate.

In the second case the frequency ratio
in the high level is 149 to 150, or .9933,
and in the lower level 5 to 6, as in the
previous case. Hence the first tuner re-
duces the relative strengths of the two
signals to .481 and the second to .027
of this value, so that the final ratio is
.01298. The interference, therefore,
will be 1.3 per cent as strong as the
desired signal, for equal strength at the
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antenna and for equal modulation of the
two carriers., ‘This is the most severe
test of the selectivity of the circuit in
the radiocast range, because the two fre-
quencies are most nearly equal.

The third case will be that of the in-
terference between WEAF and W]JZ,
or between any othertwo stations operat-
ing on the same frequencies and fre-
quency difference. The frequency ratio
in the high level is 61 to 66, or .924,
and in the second level the ratio is just
one-half. When these values are sub-
stituted in the factors of equation (14)
we find that the first tuner reduces the
current ratio to .000343, and the second
tuner by .000294 more; and that the
final current ratio is 1.006 ten mil-
lionths, or the desired signal is ten mil-
lion times as strong as the interfering
signal. ‘This means that if the desired
station is located 316 times as far away
as the interfering station, and if the
two stations are of the same power and
equal modulation, the signals from the
distant station will be 100 times as
strong as the interfering signals. That
is sufficient to separate the stations for
all practical purposes unless the receiver
is located almost within the shadow of
the interfering transmitter antenna.

Now for a few comments on ‘the
distortion introduced by this special re-
ceiver. 'The distortion has been cal-

culated for the upper and the lower fre-

quency limits of the radiocast range,
where it is least and greatest, respec-
tively. ‘The value of the distortion is
the difference between the transmission
ratio as obtained by applying equatien
(14) and unity, as has been defined
previously. The results have been
plotted in Fig. 2. The distortion is
given along the ordinates and the fre-
quency along the abscissas. The two
sets of curves have been plotted in oppo-
site directions in order that the rela-
tive amounts of distortion at the two
frequency limits may be more directly
compared. Points were calculated for
side band frequencies corresponding to
all integral kilocycle audio frequencies
and in addition the first half kilocycle
frequency, that is, 500.

The two A4 curves in the graph rep-
resent the distortion introduced by the
tuner in the high frequency level. It
will be observed that this is practically
negligible at the upper frequency limit,
being less than 20 per cent, but that it
is quite considerable at the lower limit,
amounting to almost 70 per cent.

The two B curves represent the dis-
tortion introduced by the intermediate
frequency filter. This is the same for
both the higher and the lower frequency
limits, as well as for all other frequen-
cies, since this distortion depends only
on the selectivity of the separate tuned
circuits in the filter and on the frequency
to which these are tuned. Hence the B
curves are identical and meet at the point
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How to Build a Cone Type Loud Speaker

Details for Its Construction from Odds and Ends in the Ordinary Work Shop
By William Hawk

me as a distance getter, and as my

amplifier is a good one, the quality
from the local stations is all that could
be desired. Until recently, while the
reproduction of speech and music from
the loud speaker was as good as was pos-
sible with a horn type loud speaker, I
was not satisfied. I knew where the
trouble was, but knew of no way of
overcoming it. Realizing that the horn
is inherently a music destroyer, I toler-
ated it because there was nothing else
to take its place, and many were the
experiments tried with both the speaker
and the amplifier, to correct the distor-
tion introduced by the horn.

Recently, however, there has been
placed on the market a device known as
the cone type loud speaker and those of
you who have heard it working must
have been impressed by its wonderful
reproduction, especially of the low notes
of the piano or drums and the high notes
of the violin. "I almost mortgaged the
wife’s piano and bought one, but the
price asked was a little more than I was
accustomed to spend on a loud speaker,
and my impression tended to depression
until I remembered the panacea for all
radio ills, i. e., “If you can’t buy it—
make it.”” So I did just that and here
is how:

First I kidded the supply clerk into
giving me two of those large green desk
blotters and a small tube of glue. From
each blotter I cut a disc 18 in. in diam-
eter with the center of each accurately
located. ' Then I cut a sector 2 in. wide
from each disc as shown in Fig. 1, and

l HAVE a radio receiver that satisfies

RONT
Fig. 1. 8egment for Front of Cone.

. feather edged the under surface along
04 and the upper surface along OB
with a safety razor blade to keep from
making the seam too thick when the

sides are glued together. A thin coat of

Cone Type of Speaker as Decorated by Artist.

glue was applied on OCB and 04 was
brought over to coincide with OC, be-
ing held firmly in place until a good
joint was had. In making the back cone
I lapped the edges over a little more so
that when the peripheries of the two
cones were placed together the back one
fitted about 14 in. inside the frant one,
forming a sort of ledge along the edges
for the glue to take hold of. Use plenty
of glue in here so as to make the whole
structure rigid.

Before glueing the cones together I
cut a disc from the scraps of the blot-
ter 2 in. in diameter, cut out a small
segment and glued the disc in the inside
of the front cone up in the apex as shown
by the dotted circle around O in Fig. 1.
This gave added strength to the apex of
the cone at which point the vibrations
from the driving element are to be ap-
plied. I also cut a hole in the back cone
6 in. in diameter and glued a 34 in. re-
inforcing ring around the inside as
shown in Fig. 2. This ring was made
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Fig. 2. Segment for Rear of Cone.

of stiff fibre-board and carefully glued
around the hole cut in the back cone. At
four equally spaced points I punched
holes and inserted eyelets such as used
in offices for fastening papers together,
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these receiving the supporting screws.
The two cones were then glued together,
using plenty of glue along the inside
edge of the front cone, and the double
cone thus formed was set aside until the
ghue hardened.

Coupling the driving element to the
cone was a problem that took some little
time to solve satisfactorily. 1 fnally
made up one consisting of a piece of
', in. brass rod 34 in. long with a hole
the size of a No. 16 wire drilled length-
wise through it and another drilled
crosswise and tapped to receive a small
thumb screw.  To one end of this rod
was soldered a four point star made of
thin brass sheet, the details being shown
in Fig. 3, and 3,. A hole was cut in
the apex of the cone large enough to
let the rod be pushed through. The
brass star was then bent to conform to
the shape of the cone and glued in place.
Care was taken to make the hole at
right angles to the plane of the cone.

While the glue was hardening 1 took
an old Baldwin type C loud speaker
unit and after removing the cap and
back, carefully unsoldered the pin
which  connects  the diaphragm to
the armature. This allowed rhe
diaphragm and pin to be slipped out
and discarded. 1 next soldered an ordi-
nary brass pin in the place of the pin
removed, but extended it toward the
back of the receiver instead of the tront.
A small piece ot spring brass was cut
as shown in Fig. 3. and drilled at 4
1, in. and at B just large enough to
allow the pin to go through. The brass
strip was then fastenea to the loud
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speaker element by one of the screws al-
ready in the permanent magnets, and
hent so that the pin on the armature
fitted loosely through the hole B. The
pin was then soldered to the spring,
toothpicks being stuck under both sides
of the armature to keep it in the center
until the pin was soldered fast. The
spring should be stiff enough to hold
the armature in the center of its slot.
Care was taken to see that soldering
flux did not run under the armature or
behind the pin. e

A piece of bus wire a few inches long
was inserted in the hole in the coupling
in the apex of the cone and the thumb
screw tightened. A station was tuned
in on the set and the loud speaking re-
ceiver connected to last stage of the
amplitier. By holding the receiver close
to my ear 1 could faintly hear the mu-
sic. [ then started experimenting and
by touching the brass spring to the picce
of bus wire on the cone 1 got the sur-
prise of my young life. The music ap-
peared to jump from nowhere right at
me and it was real music. By moving
the bus wire around on the brass spring
| found a place where I got the best re-
production. If it was too close to the
pin it had a thin quality and if too near
the bend it was too deep and muffled,
like being in a barrel. The point finally
selected was about two-thirds the dis-
tance from the bend to the pin and a
piece of straight No. 16 bus wire about
6 in. long was soldered at the point se-
lected.

It only remained to mount the element
and cone on a suitable standard to com-
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plete the job. This was done by cut
ting a piece of wood as shown in Fig. 3,
and fastening it to a suitable base, also
of wood, holes being drilled correspond-
ing to the eyelets in the back of the cone.

Take time to do a good job and do
not expect good results if you have not
put your best into the work. Be especial-
ly careful not to get excess solder on
the moving parts of the receiver element
or let rosin run under the armature or
collect on the pin. Be sure the arma-
ture is in the center of the slot pro-
vided for it and is free to move without
touching anything in its movements. An
objectionable rattle will be developed if
any of the moving parts come into con-
tact with any object such as a loose piece
of paper or a tiny ball of hardened glue.

In adjusting for the point at which
to attach the bus wire connecting the
apex of the cone to the receiver be sure
you have the best point, as your results
will depend largely on this one feature.
If the voice is thin and stringy it is a
sign that you are too close to the pin
and if too deep and muflled you are too
close to the bend in the spring. At the
proper point all frequencies will come
through with equal clearness. A good
plan is to adjust it to a speaking voice
and when the words are clear and dis-
tinct you probably have the right spot.
Do not be surprised if this point seems
to give a lower pitch than your old loud
speaker, for it is not really lower pitched
but appears so because-the low notes are
suppressed by a horn but come through
with full volume on the cone.
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Fig. 3. Details of Assembly.
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Questions submitted for answer in this department should be typewritten or in ink, written on one side of

the paper. All answers of general interest will be published, Readers are invited to use this service with-
out charge, except that 26c per question should be forwarded when personal answer by mail i3 wanted.

Have difficulty in tuning to the lower
wavelength stations with my two tube
Harkness Reflex set. With 23 plate con-
denser across the secondary of the an-
tenna coil, a station on 509 meters comes
In at 40 degrees on the dial. How may
I change the wavelength range to tune
down to 200 meters?—E. W. H., Oakland,
Calif.

Undoubtedly your antenna tuner has a
secondary with too many turns. Try re-
moving Y5 of the total number of turns and
you will probably find that the 509 meter
station appears at about 70 degrees on the
dial, which is the best point.

Please publish the circuit of the one
tube super-regenerator which was de-
scribed some time ago in RARQIO.—A. K.,
San Francisco, Calif.

A modified circuit of this type is shown
in Fig. 1, it being found that the original

37

”u;é

éasr
or %5@7

—F==

M|
9
3
@

e et S S

Fig. 1. One-tube super-regenerator.

circuit published two years ago is somewhat
of an offender due to radiating energy, and
the more selective tuned circuit is necessary

to eliminate this as much as possible. The
tuner may be an ordinary 180 degree vario-
coupler, the rotor being tuned with a vari-
able condenser of .0005 mfd.

Would like to obtain a circuit diagram
for an “A” battery charger using a 201-A
tube as rectifier.—H. E. C., Whittier,
Calif.

The total output of a 201-A type tube,
or for that matter, any other available re-
ceiving tube, is not over 25 milliamperes
at 100 volts, when used as a rectifier, and
would be of no use to you as an A bat-
tery charger. The smallest 4 battery in
use takes an average charge of 1 ampere,
and you will require either an electrolytic
charger, vibrating rectifier or tungar bulb
charger in order to obtain the proper charg-
ing current.

Please publish a circuit for a 5 watt
radiophone transmitter, using a 32 volt
D. C. source. It is desired to cover a
wavelength range from 150 to 200 meters.
—W. 8. A, West Palm Beach, Fla.

In Fig. 2 we have shown a transmitting
circuit for two 5-watt tubes, using a legal
antenna tuned circuit, and with a 32-volt
D. C.supply operating a motor generator
set for the plate supply. The filaments
of the two vacuum tubes are in series, and
it will be necessary to obtain Ward Leonard
resistances capable of carrying at least 3
amperes, to limit the current to the proper
value, which is 2.5 amperes. If the filament
current of the tubes is of a different value,
the resistances will have to be computed,
using the well-known Ohms Law E=I R,
where E is the voltage, I is the current and
R is the resistance.

In the January issue of RADIO you
recommend a Chelten No. 860 condenser
for the feedback condenser, and | find

= that the Chelten Company does not fur-

4 nish this condenser for panel mounting.
e .00025
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The Remler coupling unit was marked
No. 631. Is not this a mistake?—F. G. N,
Athol, Mass.

The Chelten No. 860 condenser, called he
Microfarad Junior, was recommended be-
cause it had exactly the right number of
plates. Unfortunately, the condenser is now
being furnished without the necessary
mounting nut, and so it will be necessary for
you to cither use a Chelten No. 850 Midget
condenser and remove several of the rotor
plates, or else purchase some other suitable
condenser having a maximum capacity of
not over .00005 mfd. The Remler coupling
unit should be No. 620.

Have heard the advantage of using
copper tubing as antenna wire for recep-
tion. Some claim that the use of the
tubing brings about an increase in signal
strength of 15 to 20 per cent besides re-
ducing the capacity to earth considerably.
Would appreciate your opinion on the
subject.—E. J. M., Waterbury, Conn.

The use of copper tubing will increase
the surface of the antenna wire over that
obtainable with a solid copper wire having
the same amount of copper per unit length.
This would increase the capacity to ground
rather than reduce it, and might permit re-
ceiving over greater distances with a given
antenna length. It would all depend upon
the size of the tubing.

In Mr. Volney G. Hurd’s article on the
Browning-Drake receiver in April RADIO
the position of the tickler coil is not
plainly shown. How close should the
tickler be to the secondary coil?—J. A. D,,
Detroit, Mich.

The tickler coil is mounted at the end
of the secondary which is opposite from the
primary coil. It is arranged so that when
the tickler windings are parallel to the sec-
ondary winding, the plane of the former
is directly underneath the last turn of the
latter.

Aoowaron
Trans ZME
200w

6

Fig. 2. Five-watt radiophone transmitter
for 150°meters.
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Please furnish me with the latest cir-
<uit diagrams of the Best Super-Hetero-
dyne, for use with wet “A” batteries as
well as dry cells—B. L. S, Mitchell,
Nebraska.

Complete details for the construction of
improved superheterodyne receivers for
both storage and dry cell A4 batteries will
appear in the August and September issues

of RADIO.

The minimum wavelength to which my
set will tune is 270 meters and the maxi-
mum somewhere around 800 meters. |
don’t wish to remove turns from the jn-
ductance coiis, which are tuned with
.0005 mfd. condensers, nor do | wish to
either wreck the condensers or change
them for new ones. | have an idea that
a small series condenser will remedy the
trouble and would like to know the cor-
rect value—A. H. V., Toledo, Ohio.

A series fixed condenser of .001 mfd. will
cut the minimuin capacity somewhat and
vet will enable you to tune to at least
550 meters. It would be best to substitute
several fixed condensers in turn, ranging
from .0005 to .001S mfd. in order to have
the most ctheient combination.

Please print a diagram for a three or
four tube reflex receiver in which resis-
tance coupled amplification is employed.
Also one using a loop antenna suitable for
a portable set. What difference in vol-
ume is there between three stages of re-
sistance coupled amplification and three
stages of transformer coupling?—J. B. C.,
Seattle, Wash.

A reflex receiver employing resistance
coupling would be very ineflicient and you
would not be satisfied with it. It is far bet-
ter to use transformers in that case, although
the resistance coupling is useful in many
other circuits. A three stage transformer
coupled audio amplifier will give greater
amplification than a like number of resist-
ance coupled stages, but if the same vacuum
tube and C battery were used in the last
tube of each type of amplifier, the volume
would be practically the same in each am-
plifier, and the quality of the resistance
coupled amplifier would probably be su-
perior, provided, of course, that the re-
sistance coupled amplifier had a C battery.
We are showing in Fig. 3 the circuit simi-
lar to the DeForest Type D-17 Reflex re-
ceiver, as many of our readers have re-
quested this circuit, and it will be suitable
for your requirements.

RESUME OF THE PRESENT
RELATIONS OF RADIO
AND ESPERANTO

At the recent International Amateur
Radio Conference held in Paris, twenty-
two countries were represented including
United States, Great Britain, Canada,
France, Germany, Italy, Spain, Japan. The
resolutions passed recommended the study
and use of Esperanto as the auxiliary lan-
guage of international radio-telephonic and
telegraphic communications and transmis-
sions. 'The Congress also adopted Esper-
anto as its own auxiliary language hesides
the national languages in use. At this con-
ference was horn the “International Ama-
teur Radio Union,” As the result of this
congress a LFuropean Committee for Conti-
nental Tests has been founded in Paris. The
object is to organize the amateurs’ spread
over the continent into four land groups
and to arrange experiments, using the re-
sults for the benefits of the science.

The number of stations regularly broad-
casting in Esperanto in the following coun-
tries is: Austria 1: Denmark 1; France
2; Germany 7; Ttaly 1; Switzerland 1;
Spain 1; Russia 1; Canada 1:; Australia 1.

LOS ANGELES AMATEUR
RADIO SHOW

Great interest was shown in a radio show
recently conducted at Los Angeles, Calif.,
under the auspices of the National Automo-
tive and Electrical School to foster the in-
terests of the man ‘“who builds his own.”
The exhibit consisted of parts from 37 manu-
facturers and of assembled sets from radio
clubs and amateur constructors. These in-
cluded short-wave transmitters as well as
receivers and also equipment for the radio
transmission of photographs.

Over 400 home-built sets were entered in
the prize contest, of which 83 were super-
heterodynes, thus showing the trend toward
this type. The first prize of $300 was
awarded to Robert Haig for his seven-tube
Silver-Marshall. The second prize was won
by Donald Kean for his 45,000 cycle Best
Superheterodyne.  Prizes totaling $12,000
were given for the best sets in various
classes. A similar show is planned for
June, 1926.
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NAVY SHORT-WAVE TESTS
SUCCESSFUL

Remarkable records of continued efhiciency
have marked the experimental work of Lieut.
F. H. Schnell, U. S. N. R. F.,, Trafhic Man-
ager of the American Radio Relay League,
on duty with the Pacific Fleet at Hawaii,
testing out short wave radio work for the
Navy. Lieutenant Schnell has communi-
cated with over 100 amateurs in all corners
of the country and has been heard with his
40 and 54 meters sending sets as far from
Honolulu as Paris.

The experimental work, undertaken under
the joint auspices of the American Radio
Relay League and the United States Navy,
has further demonstrated the value of short
wave work on remarkably lower power than
had before been thought possible.

The 40-meter set at NRRL, most notable
of the group, was constructed to Lieutenant
Schnell’s own plans and is operated with
four 50-watt tubes with sufficient strength to
make it heard almost half way around the
earth; all of this accomplished with slightly
more power than is consumed by the average
household electric iron.

Lieutenant Schnell, with the assistance of
a Pacific Coast amateur, is holding to daily
schedule of communication between NRRL
and the two mainland stations, NPG at
Mare Island, California, and NKF at Belle-
vue, D. C. The work with NPG has been
practically 100 per cent perfect, while a per-
centage of 75 marks the efficiency of the
schedule work between NKF and NRRL, de-
spite the 6000 or more miles separating the
stations.

The 20-meter signals from NRRL have
been picked up by stations in eastern Can-
ada, Pennsylvania, the Mississippi Valley
and on the Pacific Coast tn broad daylight
at hours when both stations were handi-
capped by the sun.

Among the towns where NRRL is listed
on the logs of radio stations are St. Michaels,
Md.; Denver, Colo.; Northfield, Minn.; New
York City; Yates Center, Kan.; Oberlin, O.;
Cedar Rapids, la.; Columbus, O.; Pasadena,
Calif.; Dennison, Tex.; Boston, Mass.;
Amity, Mo., and Vincennes, Ind.

The small tin pans with several small
depressions sold in hardware stores as
“muffin-pans’” make fine holders for
small screws and parts, when assembling
radio sets; they are very cheap, .and
keep the parts well separated.
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DeForest type D-17 Reflex receiver.
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AN EXCELLENT FRENCH
AMATEUR RECEIVER

The remarkable results obtained by R-049,
owned by Jean Jolly, 105 Rue Lesage,
Reims, France, on wavelengths below 100
meters will be of interest to all amateurs,
As R-049 is licensed only for ‘receiving, Mr.
Jolly has spent his time in perfecting his
short-wave receiver, which is shown in the
picture. Note the large number of American
“ham” cards adorning the walls, as well
as many cards from foreign countries.

As shown in the diagram, the receiver con-
sists of the usual regenerative detector and
one-stage audio frequency amplifier, de-
signed to work between 20 and 120 meters.
For the wavelengths between 20 and 40
meters, the primary, which is of the aperio-
dic type, consists of 3 turns of No. 14 D. C. C.
wire wound Lorentz fashion, the secondary
is wound in the same manner with 5 turns
and the tickler with 10 turns. All three
coils are equipped with mounting plugs so
that they may be removed from the receiver.

For the waves from 40 to 120 meters the
primary has 5 turns, the secondary 15 turns
and the tickler 10 turns. The secondary
is tuned with a .00025 mfd. condenser
equipped with a long anti-capacity handle,
a favorite with French amateurs. A liberal
use of by-pass condensers keeps the high
frequency currents where they belong and
the use of a high ratio audio frequency trans-
former makes the amplifier resonant at one
particular audio frequency, a handy ar-
tangement for preventing interference.

The antenna system consists of a 5 wire
cage 2 ft. in diameter, 45 ft. long and 60
ft. high, being supported at one end by a
mast. A counterpoise of somewhat similar
dimensions is suspended underneath the an-
tenna, a few feet from the ground. Mr.
Jolly has been successful in hearing ama-
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INTERNATIONAL AMATEUR
CALL LETTERS

Call letters to be used as a prefix in desig-
nating the nationality of transmitting ama-
teurs were ofhcially adopted at the recent
International Conference of Amateurs at
Paris. The list is as follows:

A—Australia; B—Belgium; C—Canada
and Newfoundland; D ; E—
Spain; F—France; G—Great Britain; H—
Switzerland; I—Italy; J—Japan; K—Ger-
many; L—Luxembourg; N—Holland; 00—
South Africa; P—Portugal; Q—Cuba; R—
Russia; §—Scandinavian Countries; T'—Po-
land, Esthonia, Lithuania;U—U. S. A.; V—
Tuning Letter; W —Hungary; X—Portable

Amateur Operators

Receiving Equipment at R-049, a French Amateur Station.

letter A4 followed by the first letter of the
country, A4 for Argentine, 4 B for Brazil,
etc., likewise for the Balkan countries, B 4
for Albania, B R for Roumania, etc.

European nationality numbers recom-
mended were 1 Italy; 2, 5, 6, Great Britain;
3 Finland; ¢ Germany; 7 Denmark; &
France; 9 Switzerland.

NEWS OF THE AMATEUR
OPERATORS

The QRA of 2LR is G. L. Graveson, 266
46th St., Brooklyn, N. Y.

8DIN has been issued to George Morrow,
34 N. Howard St., Salem, Ohio, 5 watts I. C.

The QRA of 6BVM is Don Rinaldi, 2226
Elm Ave., Fresno, Calif., who is 9 r v on

8CQA has been assigned to B. H. Mech-
ling, 826% S. Main St., Lima, Ohio.

3-[—

.00

teurs in every district in the U. S. A. and  Stations, Ships; Y—India; Z—New Zea-
stations in New Zealand, Mexico, South land; € §—Czecho-Slovakia; é—Egypt;
A{nerlca and most of the European coun- g—Austria. W., C. W. and phone.
tries. The letter § for Scandinavian countries
<7 is to be followed by a different letter or num-
ber (not yet selected) for Sweden, Dermark, 160 with a fi
Norway and Finland. It was proposed that with @ hwver.
Central and South American countries, ex-
cepting Mexico and Cuba, should use the
§m
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Circuit Diagram of Short-Wave Receiver at R-049. .
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RADIO STATION 6-01
BRANDON WENTWORTH
Stanford University, Calif.

By F. J. QUEMENT
District Superintendent ARRL

601, the station of Brandon Wentworth,
before shutting down for the summer per-
formed better than any station on the Pa-
cific Coast and showed what can be done
with a medium powered set properly
handled. ~Wentworth’s radio experience
dates back to the days of 4 in. spark coils
in 1914. Later he ran pre-war 1DY of Bos-
ton. After the war he was at 6AIK. Later
he was at 6AAK and combined with Lopez
to make a greater noise with that 1 kw
spark. And it did, as many will remember.
Then later he ran 7VZ up in Montana.
Next winter was spent working 1AZL and
IBAN and the CW from these stations was
heard in England, France and Panama.
‘That was jn 1923, In 1924 the present 601
was started.

The following is the DX worked at this
station using 80 meters and 40:—Worked
all states but Delaware; all Canadian Dis-
tricts including CJCL at Ft. Norman, North-
west Territory; Mexico, Porto Rico; First
to QSO WJS in Brazil; Was QSO the fol-
lowing “A” and “NZ” numerous times dur-
ing the winter—2AC, 2AP, 1A0, 4AA, 4AK,
$AG, 2CM, 2DS, 2BK, 2ME, 3BD, 2YI,
3JU, 2YG, 5DG. Was third station to QSO
HVA. Worked 1HK in Manila. Worked
J1AA on 80, 40 and 20 meters (20 meters
was daylight both ends). Worked 7QS on
88 West Jena during her entire trip across
the Pacific until she reached Shanghai, Kobe
and Yokohama. 7QS was using a fiver with
35 watts input and was sure QRZ at 60I.
This boat was worked every a. m. Has
been working KFUH in Tahiti nightly.
Previous to this for several months ivas
sending press to this boat (KFUH had no
low wave set at that time). Working NRRL
all the time. Worked NQW, NERK and
also 6ZAC out in Samoa. And messages
have not been forgotten in this work.

601 has been heard in India, Argentina,
France, England, Tahiti, Macao, China,
Alaska, Java. A large number of reports

has also been received from ships in all
parts of the Pacific.

50-Watt Transmitter at 601,

meter aerial consists of a semi-vertical
double 4 wire cage 55 ft. high and 85 ft.
long. 40 and 20 meter aerial consists of
one 30 ft. No. 12 enamel vertical and same
for CP aerial and CP are brought through
two Pyrex bowls and the antenna coil is
suspended from these bowls. This coil is
in series with a condenser and an ammeter.
The Meissner circuit is used and the three
coils are made of spirally wound 34 in. brass
ribbon and are 4 in. in diameter. The fifty
watter hangs in oil just below these coils.
Tuning is accomplished with a double
spaced variable condenser across the plate
and grid coils and of course the aerial con-
denser. The plate power comes from a
4400 volt center tapped transformer. Four
“S” tubes are used for rectification without
filter. Filament current is from separate
transformer. The receiver is the three cir-
cuit regenerative with one step of audio.
The detector tube is a baseless Magnavox
tube. The secondary tuning condenser is by
super remote controlled vernier. Three sets
of coils are necessary to cover the bands, A
separate aerial and ground is used for the

By R. W. Mintrom
62 Barton St.
Woolston, Ch, Ch,, N, Z.

low, laao, 1all, 1ajo, 1bdh, 1bor,
2rk, 2le, 2xi, 2aan, 2ctf, 3ab, 30e,

0 II)I 2S.:
rb, 2er,
3bnu, 3cex, 4dm, 4io, 50x, 5in,- 6ph, blu,
bqy, 5aiu, 6alr, 5akn, baql, 6zal, 6bh, 6ti,
6oa, 6ow, 6érn, 6cc, 6eb, 6lv, 6ts, 6ac, 6oi,
6ea, 6pl, 6fh, 6rv, 6xg, 6xi, 6adt, 6agk, 6ajt,
6asv, 6aao, 6aro, 6awt, 6ahp, 6ary, 6apw,
6afg, 6cub, 6cqe, 6cet, 6ehl, 6cto, 6cmo,
6cor, 6czx, 6egw, 6cmu, 6cbb, 6cte, Gesm,
6ctt, 6ecsw, 6bbv, 6bes, 6bql, 6bra, 6bmw,
6bur, 7gt, 7df, Tmf, 7sf. 71h, 71s, 7gb 7aqd,
7afo, 8ba, 8vq, 8bnh, 8c¢jp, 8doo, 8bau, 9o0g,
9hp, 9ck, 9ek, 9co, 9bm, 9Imm, 9xe, 9zy, 9zt,
9eli, 9dqr, 9cbf, 9ado, 9dwx, 9daw, 9cso,
9dmj, 9bji, 9cvo, 9cgn, 9Ixax, Canada:
3bp, 4cr, 5go, 5ba, 9al. Mexico: bx. Chile:
gte. England: 2od. Porto Rico: 4sa.
Hawaii: 6als. Tutuila: 6zac. Argentina:
di, ???? q. r. a. Special: kio, kel, wgh,
nkf, kdka (music gq. s. a.) All hrd on 1
tube. All erds Q. S. L. ed.

By 6BNM, Ex-8CIK, W. E. Battison

3259 Madison St.
Alameda, Calif.
laap, 1b?, 2my, 2no, 4ar, bew, b5za, Sge,
baiv, bvm, bal, bzas, bek, (6btx), 7afo,
7abb, 7sl, 7nh, 7gq, 7aha, Tao, Tvp, Talf,
7gdr, (7gy), (iwu), 7bj, 74f, 7ry, 7jh, Tul.
7agz, 8jq, 8dfo, 817 9dvl, 9dav, 9dad, 9hp,
9bno, 9cvn, 9bib, 9awu, 9co, (9aon), 9avv,
9caw, 9by, 9caa, 9ct, 9bin, 9dt. Can: cbhp,
c5bm.

By 6CIX, 317 N. Friends Ave.,
Whittier, Calif.
(On 40 meter band only.)

labf, laff, lare, (laww), laxa), (1bs),
(1bece), 1boq, (icmp), (lemx), ler, (1gv),
(1lii), low, (ipm), (1py), 1te, 1xz, 1yb,
1za, 2aep, (2aey), (2agq), (2bo), 2bee, 2brb,
2ety, 2cwx, 2gk, (2gx), 21s, 2mu, 2qh,
2rk, 2rm, (2ud), (2wb), 2wr, 3apv, 3jk,
311, 3re, 4fu, (4jr), (4pu), 4rm, 4sa, 4si,

4xe, (6cst), 6zac, 8aa, (8aly), (8avl), Sapw,
(8bgn), 8buq, (8byn), 8chk, 8dem, (8dgp),

i . iver ; i-  (sdrs),” (8ex), (8gi), (8jj), 8ks, 8to, Bxl,
The receiver used at 60I is the usual recex;/e‘l: No grfldhcorona b }l:een ﬁx};en ESzg),) 8zg, (nkf), npg, npu, nrrl, wiz,
three circuit regenerative and has proven ¢nced as some of the amateurs have had on  [5%%) Argentina: cb8. Australia: 2bk,
very satisfacto 20 meters. (2¢cm), 2ds, (2ij). Canada: (3bqg), (sam),
6)(,)1 ‘ (ies‘cribg. his set as follows: “80 601 is located on a fairly high hill back ggt. 2Mexic[:§>:k1b. N, Zesland:lfZagh
) of Stanford University and the set is housed Dy L MRNOWIL:E CTs

:7 in a small shed especially constructed. This

may be the reason for the wonderful work

at this station. The only QRM is from cows

which like to romp around among the guy

wires and counterpoise. S Juses
+
T
Ac.
§ l fl ’ By-pass

——o)l-__r N
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HHHH
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Circuit Used at 601.

RADIO FOR AUGUST, 1925




By 1BHM, 224 St. Ronan St..
New Haven, Conn.
(40 meter band.)
6age, 6agk, 6awt, 6cgw, 6cig, 6csr, Gess,
¢ji, 6mli, 6gb, (6ql), 6ts, 6ur, 6cto, 7gs.
English (2kf), 2o0d, 6nn, (Sym), Z2cc.
French 8sm, 8udi, 8fg. New Zealand
(2ae), 2ac. Australian 2bk, 2ds. Nrrl

By 7UJ, Motor Route “C”
Eugene, Ore.

1akz, lavx, lavq, lber, 1beb, 1bzp, 1lcab,
lcme, 1ban, lecmp, lemx, ler, 1ga, 1qm, 1py,
2acs, 2ajp, 2awf, 2axf, 2brb, 2bgi, 2bee,
2cjb, 2cpa, 2c¢xy, 2cje, 2c¢vf, 2cnk, 2chk,
2¢cel, 2¢cpo, 2czr, 2ctf, 2cwi, 2¢lq, 2Ly, 2ds,
210, 2le, 2pd, 2as, 2wr, 3adv, 4awa, 8ava,
8avk, Sbnu, 3bel, 3bmt, 3bpm, 3bwj, 3cbi,
8che, 3cjn, 3hh, 8Smf, 30q, 83wb, 3ub, Ste,
3zo0, 4bl, 4fz, 4], 4rm, 4jr, 4uec, baky, bacl,
6atx, bafu, bapz, batf, baiy, bash, baom,
6acf, baph, bamk, bakj, badz, bke. bsd,
tmz, box, 6jf, 6xa, 6ps, bdm, 6lr, 6pi, bka,
bov, bqx, bgk, sixes and sevens too nu-
merous, 8aes, Saly, 8axk, 8acm, 8axg, 8aru,
8afs, 8apz, 8ahm, 8avo, Sbau, 8bbi, 8ble,
8byn, 8bsv, 8baj, 8bcp, 8bkh, 8bhj, 8baa,
8bpu, Scag, 8czy, 8ctk, Scta, 8cnw, 8cpc,
8dfk, 8ded, 8dkw, Sdcb, 8dbm, 8dem, Suf,
8fy, Ses, 8xe, 8pl, 8ke, 8ev, 8iq, 8ah, 8jj,
8gp, 8zu, 8jq, Saqr, 9abf, Y9auw, 9aoo,
9azp, 9aot, 9ach, 9afp, 9aks, 9aab, 9bvo,
9bdf, 9bfp, 9bwb, 9bjl, 9bwx, 9beu, 9bib,
9bpf, 9bkk, 9bfx, 9bta, 9bcn, 9Ibnk, 9coc,
9cjs, 9cju, 9cap, 9cvr, 9cgn, 9cit, Ycv], 9cem,
9cov, 9ctg, 9ctd, 9czq, 9cur, 9cow, -hi, dcfs,
9cko, 9cuv, 9col, 9cuc, 9cvn, 9caw, 9cek,
9ckh, 9dac, 9dng, 4daw, 4dyt, 9dhq, 9dad,
9drj, 9dga, 9dpx, 9dhf, 9dpec, 9drs, 9dun,
9dpl, 9dbz, 9dge, 9dv], 9dte, 9deq. 9elq,
9ejy, 9eak, 9ekx, 9eih, 9eji, 9eam, 9xi, Joa,
9mn, 9mm, 9me, 9ry, 9sr, 9na, 9ig, 9se, 9no,
9ce, 90n, 9co, hp, 9be, 9hb. Canadian: dcr,
4dq, 4fn, 4br, 4fv, 4der, 4al, {io, baf, bcp,
bbn, b6fi, bds, 6bl, bhs, becu, bhp, 6hh, bgo,
bbm. Australian: 2yi. New Zealand 2ac,
7qs‘in harbor at Yokohama, Japan. Ha-
waiian: 6ceu, 6cst. Naval: nkf, nag, npeg,
nrrl. All stations listed above have been
worked from this station, which employs
a single UV-202 (5-watt) tube.

All reports on mi sigs, appreciated and
all cards answered, TWX.

By SRY, Sullivan, Ohio
QRH41

A—zay, 2bb, 2bk, 2cm, 2ds, 2ij), 2yi, ¢c—
4av, 4gt. f—S8sm, ain, r—cb§, z—=2ac, 2ae,
2xa. Unknown qra? afe, dil, gce, u—6zac,
kfuh, nrrl, 6ac, 6bh, 6ce, 6ex, 6fz, 6hm,
6hu, 6hv, 6ji, 6jp, 6no, 6qd, 6rw, 6ts, 6vc,
6xg, 6xh, 6aak, 6afg, 6age, 6agk, 6alhq,
6ajm, 6alf, 6alw, 6aws, 6awt, 6bgz, 6bjd,
6braw, 6bsn, 6can, 6caq, 6cej, 6cgw, 6cgo,
6chs, 6cig, 6clp, 6¢cls, 6cms, 6c¢ss, 6esw,
6cub, 7ay, Tnt, 7Tny, Tuz, 7aca. Following
please confirm, gso, 8ry, c¢2be, mlk, udrl,
6kb, 6bhz, 6bil, 6bnr, 6bur, 6chl, 6cso,
6cto. Save every state but Nevada. Qsl
u Nev hams!

By U3VX, C. Jenkins, Audubon, N. J.
On 40 meters)

laci, lalq, lals, lams, lasf, latj, laxi
1bce, 1ber, 1big, 1bnl, 1bgk, lccp,J lcmx:
lga, 1hn, 1rd, 1so, 1vd, izt, 2aci, 2aey, 2bgi,
2cla, 2cpa, 2xi, 4bl, 4jr, 4rr, 4ua, baah,
5aau, Sabn, bac, Saeq, 5alj, 5am, 5apu, 5apv,
5aqv, 5in, bka, 5ls, 5nw, 5ox, 6aoi, 6avj,
6bes, 6bur, 6cgw, 6cjj, 6cnl, 6ji, 6ui, 6ts,
6xag, 6xbb, 7bc, Tmf, Tnx, Tuz, 8aa, Salf,
8anl, 8aub, 8auj, 8avk. Sbof, 8boy, Sbre,
Sbyn, 8eyk, .SCld, 8cer, 8dem, 8ex, 8kw, §pl,
8rv, 8vx, 9aia, 9aud, 9ayi, 9ayk, 9bht, 9bnf,
9bol, 9bge, 9bzg, 9bzj, 9cip., 9cxx, 9dfh,
9dpx, 9dqu, 9eak, 9nv, 9xax, 9xi, 9xn, 9za.
Canadian: c3en, c3ms, c3qs, cdcer. New
Zealand: z4ag worked. Others: ors, qgk,
qra?, pse, gqsl, my, sigs. All cards an-
swered. —_—————— e
By 6DAP-6ATP, EX-5ACB, Otto Groff
Nogales, Ariz,

2buy, 3guv, 411, 5aan, (5by), 5acb, (5ade),
(5afx), (5agp), (5ak), 5amh, 5anl, 5apu,
5aqw, (barh), basb, (5asd), 5ati, (6acn),
(6ajp), (6ano), (6auz), (6ben), (6bku),
(6cid), (6crz), (6cuw), (6vg), 7aha, (7ahs),
(7tb), 8ccl, 8cpy, (8czy), (8or), 9aks, 9amx,
(9a0i), (%9aon), (9aqgs), (9avv), 9bpn,
(9bsc), Sbsp, (9caj), (9cdw), (9ciu), 9cvn,
(9cxy), 9cyd, (9dp), (9eak), (9eaw), 9zt.
Fone: 5acb, 9bsp, 7sl. Mexican: laa, 1k,
in. Canadian: 3co, 5bz. Navy: nkf,
Army: (wzl). Gustomas mucho recibir
cartas del sur. Especialamente de Mexico.
Hemos recibido siginals del sur, y de-
bimos estar oida de alli. Gracias y adios.

By 6ALV, Alameda, Calif.

121, cc,Mxacal2c€el; cvu, cvj, 3ad, (ash),
4s§, (badd), (ew), raq, (6cst, Hawalii),
(798, “near Japan'’), 8aal, 8cyli, 8gz, 8gs,
8dgf, 8le, (8dia). Canada: lei, 3ws, 5ef,
Mexican: laa, laf, 1k, (9a). New Zea-
land: 1d4z?, 2ac, 4ag. Australian: (2ay),
(2bk), (2ecm), (2ye), 2yl, 3bd, 3ef?, (5bg),
6bm? France: 8bn? Java: ane. Indo-
China: hva, nirx, qra?. All cards appre-
ciated. 225 watts input on 82 meters qrk?

At ODBUH, Salt Lake City, Utah,

laa, laac, laf, lagl, 1lajt, lajx, lany,
lasf, lay, lban, 1bdx, lemp, 1ii, 1ke, loa,
1rd, 1se, 1sw, 1tf, 1vd, 1xav, Ixu, 1xz%, 1yb,
1lyd, 2agw, 2big, 2blk, zbse, 2btq, 2cty.
2cgm, lepd, 2c¢cth, 2ctq, 2ew, 2gX, 2ku, 2mu,
2qh, érk, 2wb, 2we, 2ww, 2xam, 3edv, 3aojn,
81w, 8sm, 4bl, 4fz, 4ke, 4mw, 4tj, 4¢xe, banh,
bacl, bado, baec, bmej, bafh, bagn, bagy,
baiu, balr, Gapy, bGasbh, basv, basz, batf,
batx, bct, bewr, bew, Gfh, 6fv, blg, bls, blu,
6nj, box, 6sd, b6se, bue, 6vf, bvk, bvv, bzav,
Sacm, 8af, 8ald, 8apn, 8apz, Saub, 8ave,
8avl, 8by, 8bzk, 8cbp, 8cjb, 8opb, Sepf, 8cyp,
8crk, 8cdl, 8dal, Sdo, 8dme, §fq, 8mo, 8ay,
8xa, 9afr, 9aim, 9aks, %al, 9alt, 9ap, Ynud,
9aye, 9ayp, 9bdu, 9Ybe, 9bhd, 9blb, 9bji,
9bjz, 9blb, Ybmx, 9bnk, Ibnf, 9bou, 9bbe,
Sbpf, 9bpn, 9bwt, 9%bxq, 9%cmr, %caw, 8cbf,
9cbf, 9cgn, 9%cgq, 9cis, 9cit, 9cpm, 9cpu,
9csg, Ycue, 9cul, 9cyg, H9dat, 9ddbz, 9det,
9del, 9dkv, 9dlj, 9dit, 9dps, 9dqu, 9duo,
9dyi, 9dzf, %eak, Yeep, Yek, %ev, 9hp, 9ig,
9kd, 9le, 9na, 9sr, 9wo, 9Ixi, 9xn, 9Ixx, 9zd,
9zt. Forelgn, etc.: Clec, c(‘;hf. chbbz, chgo,
£8fq?, f8sm, mlb, rbow, ziag, kdka, Ips,
nerkl, nkf, nqw, npg, wgh, wlz, ket
2CEP, C. Kocrner, 20 Murray Place,
Stapleton, N, Y. City,

G.—(2ce), (2jif), qra?, 2kf, 2kg, Z2kw,
(21z), 2nb, 2nm, 2o0d, 2sz, bpz, 6rz, (682),
6gh, (6nf).

F.—8ab, Sct. N.—oba, oll, D.—Tec. I,
—1mt. R, —Ipx. Q.—2lc. M.—tlaa. Naval:
ncg, nekz, nerk, nkf, nrg.

th{ my ten watts? All crds welcome

and QSLed.

At SDNG, University Heights, Lawrencve,
Kansan,

laf, lary, laqm, lasy, 1pl, lawy, laye,
ler, lckx, lda, 1bvb, lerq, laak, laff, 1vik,
ladb, 1lga, 1lzz, lkx, lape, 1gn, 1dd, 1wm,
laao, 1bkq, lakz, 1my, taki, 6rg, 6uo, Guz,
6cto, 6ce, 6ab, 6ji, 6c¢hl, 6auf, 6ela, 6aja,
6no, 6bjx, 6cso, 6anq, tepf, 6nx, 6ve, 6bge,
6ank, 6adt, 6bhz, 6xi, 6¥b, 6aij, 6baj, 6buq,
6aib, 6baa, 7vu, 7fr, 7cw, Twgh, nad, can,
1ar, 4nc, 4tf, bet, bet. P. R.:r d4sa.  Mex.:
laa, bx, 1k.
By 3ABH, Clarence Wolf, Jr., 1521 North

16th St., Philadelphia, I’a,

(lanx), (1bdf), (lepc), (lerz), (laf),
(1dd), (1nt), (1vk), (1zz), (2aan), (2aey),
(2afc), (2afn), (2agq), (2aij), (2am)),
(2bwm), (2cel), (2clg), (2cft), (2cpd)

(2crp), (2¢xw), (2eq), (2kx), (2kz), (2va),
48x, 4tv, (4uk), 4vq, 4wn, (dadd), dagn,
6ajn, b5akz, bapg, (barb), bzai, obp. der,
(51h), 6tr, box, orz, 6bhz, 6cmd, 6cng, 6ea,
6xg, 7bc, Tmf, (8alo). (8amh). (savj),
(8bpl), (8bvt), (8dae), (8don), (8iq), (8jz),
(8rj), (8vy), Yaaw, Yaay. 9adk, Yatr, (Yaif),
(9aot), 9bfx, 9bjl, (9bmk), (9bmu), (9bsc),
9cvef, 9cyd, (9del), 9eet, 9eji, 9elb, 9ell,
9cd, (9iI), 9mn. Canadian: (lar), (2ft),
(3ka), 3uy, 9al (NFV). QRK mi 20
watts cw? A~card g“m:s out for every one
that comes in,

By J. G. Tinney, 74 Kainui Road, Hataitai,
New Zenland.

Detector and one audio and using a
20-ft. bi-metallic back stay as aerial. All
calls heard over 1200 miles range.

U. 8. A.: 1ka, 1ke, 1p], 1rd, 1wl, 1xm, laao,
\lajx, 1ajy, lalw, lapc, lary, latj, lbeg,
1beh, lben, lbes, lcme, lcmp, leri, 1xav,
2ag, 2bm, 2br, 2dd, 2er, 2gk, 2gl, 2le, 2pd,
ork, 2xk, 2xg, 2zb, 2aay, 2acs, 2abd, 2adk,
2ale, 2axf, 2azy, 2bgi, 2bre, 2bga, 2bqgb,
2¢ib, 2cgj, 2¢nk, 2c¢ns, lewu, 2¢gz, 2¢wj,
2gma, 2mcu, 3hg, 3hh, 2hj, 3im, 31w, 3mf,
3mh, 3ot, 3te, 3yo, 3bfe, 2bnu, 3bwj, 4by,
4do, deg, 4fm, 4gw, 4fz, 4io, 4jy, 4kl, 4ku,
4rg, 4rk, 4oi, 4ti, 4tj, Sua, 4tmi, 4oft, bee,
bce, baw, 5cn, 5ct, bev, 5dw, 5gf, 5gi, bgo,
6hi, 5hl1, 6jg, 5kl1, 51h, 5lu, 5lr, blv, 5nw, 50X,
Bph, 6ps, brh, 6sd, bqy, buk, bbk,, 6ws, badz,
pacl, 5afu, 5aie, 5ajh, bakn, 5ajj, balz,
fapm, 5atx, 5apa, 5bkq, basb, 5asv, basz,
5mlg, 5zal, 6ab, 6ac, 6al, 6ar, 6ay, 6bh, 6cc,
6ea, 6eb, 6ew, 6fh, 6gg, 6gt, 6gu, 6ih, 6il,
6ji, 6km, 6rw, 6uo, 6vq, 6vr, 6xg, 6xo, 6zd,
6aak, 6aam, 6aao, 6abe, 6abk, 6add, 6adt,
¢éadw, 6adm, 6adx, 6aea, 6afg, 6afh, 6afm,
6afo, 6age, 6agk, 6agu, 6agn, 6agw, 6ahp,
6ahq, 6ahs, 6aib, 6ajc, 6aiv, 6ajh, 6aji,
6ajj, 6akq, 6akw, 6aqd, 6alg, 6alj, 6aly,
6alw, 6ame, 6amf, 6amm, 6anb, 6anl, 6ank,
6any, 6aoa, 6apw, 6arb, 6ary, 6asg, 6asv,
6asw, 6avj, 6avv, 6awt, 6axw, 6bah, 6bap,
6bau, 6bbg, 6bcl, 6bcp, 6bdh, 6ben, 6beu,
6bfw, 6bge, 6bgv, 6bho, 6bhz, 6bil, 6bip,
6bir, 6bjj, 6bjv, 6bjx, 6bka, 6blh, 6blw, 6bmo,
6bmw, 6bnr, 6bot, 6bpf, 6bgb, 6bql, 6bra,
6brf, 6bsc, 6bsg, 6bsn, 6bso, 6buh, 6bur,
6buw, 6bvd, 6bve, 6bvf, 6bwl, 6cae, 6caq,
6cbb, 6cbe, 6cef, 6cch, 6eer, 6cct, 6eey,
6cdb, 6cdg, 6cef, 6cek, 6cej, 6cev, 6cfce,
6cfi, 6cfs, 6c¢ft, 6cge, 6¢cgo, 6cgs, 6egw,
6cgx, 6cha, 6chl, 6chs, 6chx, 6cix, 6¢jj,
6cka, 6ckf, 6clv, 6cmd, 6cmu, 6cnf, 6cng,
écnk, 6cnl, 6cnr, 6cqe, 6erw, 6c¢so, 6cess,
6csw, 6cte, 6cto, 6cty, 6cvi, 6cvp, 6cwi,
6cwp, 6dah, 6dat 6dao, 6dhl, 6guk, 6ils,
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6kib, 6ja, 6tp, Okt Olam, 61], 6mp, Gma,
¢ne, 6no, 6nx, Gon, Gof, 6ol, 6nl, 6ql, Grn,
¢tf, 6ts, Gun, 6ui, tur, 6ut, duy, 6vgh, Gvo,
6vo, 6wp, 6xu, 6x|, ézh, 6zp, 6Bxad, 6xbq,
gzne, 6zbt, Tur, 7bn, 7ou, icy, 7d¢, Tdd,
7d4r, 7d4, Teo0, 7fr, 1fq, Thm, Tho, 7l)j, 7ip.
TRE, Tku, 7tr, 718, Tiw, Tly, Tmf, Tmj, Tnh,
Tno, 7ok, 7op, 7Tqe¢, Tqd, Tqr, Try, AH{, Tuy,
7uj, Tun, Tuq, Tur, Tvn, Twm, Twaq, T4z,
Tacp, 7adp, 7Talo, 7Takk, Tald, 8San, Bbb,
8bk, Rew, Sdo, Ber, Bfy, 8lks, Bol, 8r), Buf,
sug, Svq, 8wa, 8xe, Sncy, Bafs, 8afn, Baly,
gavd, 8bhau, Sbhch, 8bey, Sben, 8bit, 8hre,
8Ltl, &hvt, 8bzt, Rezy, Bobp, Hegy, 8chk,
goud, &daf, Rdst, 8xaf, 8zad, bk, 9bm, Yea,
dov, Mg, $g, 9in, 91, Ymm, 9na, Inn, 9no,
9su, Yts, 9xa, 9xe, Oxi, 9zn, 9zb, 97t, Yuw,
97y, 9ado, 9aib, Onhm, 9alo, 9akd, file,
gand, %ano, %9aot, 9ato, 9auy, Yaxb, anxq,
dayo, 9azg, 9azh, %azp, dazy, 9bcb, Obed,
abej, 9bco, 9bey, 9bdf, 9bdu, Hbfl, 9bhx,
9bhy, 9biz, 9bji, 9bjl, 9blkk, Obnk, 9bph,
9bpn, Y9bpy, %cbz, Ycea, defl, gcft, Yckn,
8cin, 9csy, 9cvo, Ycyd, 9daw, 8dfz, D),
adpx, 9dqr, 9dau, 9den, vdvr, 9dun, 9dwx,
odxy, 9efz, Yeht, 9ejl, Yeilb, verb, 9lui,
onmp. HMawall: Gasr, 37d, én.mum: lepe,
gmas, 3wa, dancu, der, 4gt, b6an, bba, bbz,
bet, bef, ﬁgf, 6o, bgw, 9ul. Mexico: bx,
1x. England: 2nm. Cuba: Zby. Argen-
tine: dl. Chile: 9te. Japun: laa. Miscel
laneous: abe, ags, bE, biki, bxi, kel, ket
kgl, kio, ur, ocy, wgh, wjs. Australia:
2ay, 2bh, 2bk, 2bl, 2bv. 2cm, 26dm, 2ch,
201, 2ck, 2c¢r, 2c¢s, 2ds, 2gm, 2gq, 2jm, 2jr,
2§, 2ke, 2kd, Zkt, 2lo, Zinr, 2r), 2vx, 2ws,
2yn, 2yvg, 2yl 2zf, 2uzn, 2zr, 2zz, 3af, 3al,
8ap, 3as, 3hd, 3bm, Ibp, 3Ibq, dcb, 3dd, 3lef,
3hh, 3Jjh, 3ju, 3um, 3ot, 3tm, 3Ixf, 3xo,
3yy. 4nu, tap, 4ck, dem, buc, bah, 5bf, BLg,
bbn, bbq, bde, Hje, blo. WIll gladly give
report on sigs, etc. wWilt gqst card for
card.

By UGICA, H. €. Seefred, 343 Soath Fremont
Avenue, Los Angeles, Calif.

pam, b6bJ, Hee. bee, (Bdm), bdw, (bew),
bgu, 6hd, 6h!, 6hi, 6hp, Ghs, 6in, 6jb, 6if,
6ka, blke, bkaq, blg. (61h), Glr, 618, 6lu, Hmi,
6mz, b6nw, bot, bov, box, 6ph, bpn, bps,
bqy, brg. 6rh, 6sd, bse, btq, bue, buj, (buk),
5vf, (bvs), bxa, bza, bzu, baal, (baaq),
(5abn), bacin, Sande, badz, baeq, baex, bafb,
pafn, bafq, bafu, bagj, bagl, bagq, (bahd),
6alc, balj, Hall, balu, b6ajh, bajn, Bakmn,
(baky), bakz, balj, bair, balz, bamw,
(buom), bapm, bapy, baqa, (baql), barb,
bare, barj, basd, Gatf, (6ath), batx, (baul),
bxau, bzal, bzas, (bzav), Tao, Tau, Tav, 7ax,
b3, Ted, Tey, (7de), 7dd, 7df, 7dj, Tec,
(ifd), 7fl, 7fn, (7fq), 1fr, 71, 7gh, TgJ,
7gm, Tgq, igr, 1gs, 1gv, 78y, Tho, 7iJ.
(Tiw), 71w, 7if, 7ip, (7iq), Tjr, Tku, Tih,
(715), (71q), Tir, 718, Tly, Tmf, Tmg, Tmx,
ing, 70b, Tot, Toz, Tpf, Tpz, 7qd4, Trk, Trm,
78b, 178, 7sp, (78y), 7to, Tub, Tuj, Tun,
(7uq), Tuw, Tvn, Tvq, Tvu, (Twm), Twq
7zm, 7zn, (7zz), Tabb, Tac!, Tacy, Tadf
7adm, T7afn, Tafo, 7ago, Tagz, Taha, Tahl,
7alb, 7aif, T7ajv, Tajy, T7akh, Takk, 7ald,
9ap, 9bm, 9ca, 9cg, 9ck, 8Hcv, 98dp, Yer
(9fe), 9hk, 9hn, 9ix, 9z, 9mf, (Smm), 9mo,
9na, 9nv, 9o0a, (9on), 9pb, 9qw, 9rg, 9rt,
(9rw), 9sr, 9s8s, 9ti, 9ud, 9ui, 9vec, (9x),

9xw, 9zb, 9zd, (9zt), 9aau, 9abf, 9abr,
9abw, 9aby, 9ach, (%9acq), 9%9adm, 9ado,
9ady, 9aeg. (9afr), 9agl, (9ahq), 9aif,

(9aim), 9aju, 9alt, 9aog, 9aol, %9aoco0, %asl,
9ato, (9%aud), 9aur, 9auw, (9%auy), Y%avv,
9avy, 9axs, 9azp, 9bbr, 9bcd, 9bch, (9bdf),
9bdj, (9bdu), 9beu, 9bht, 8bib, (9bje),
9bji, 9bjl, 9bjp, 9bkk, 9bmb, 9bna, 8bnf,
9bnk, 9bof, 9bpb, 9bpy, 9bqgj, 9brk, 9brx,
9bsp, 9bsz, 9buh, Ibwp, 9bwu, 9Sbwx,
9byt, 9byv, 9caj, 9cap, 9cbz, 9ccq, 9cdo,
9cea, 9cee, 9cej, 9cfl, 9cfs, 9cfu, 9cfy,
(9cgn), 9cil, 9cip, 9cjec, 9cjs, 9cju, 9cjy.
9cks, 9cku, 9cld, 9clit, 9cpec, 9cpm, 9cpo,
g9cro, (9csg), 9csp, 9ctf, 9ctg, 9ctr, SJcuc,
9cvo, 9cvr, 9cvs, 9cwg, dcwx, 9cxg, 9cxx,
9cyl, 9cyk, 9¢cyx, 9czq, %daw, 9dbp, 9dbr,

9dcw, 9ddg, 9ddp, 9ded, 9dfh, (9dfq),
9dge, 9dhb, 9dhl, 9dhw, 9dkec, 9dkl, 9dif,
(9dmj), 9dmz, 9dng, 9dpr, 9dpx, 9dau,
9dqy, 9dtk, 9duj, 9dun, 9dvr, 9dwx,

(9dwz), 9dxl, 9dyt, (9dyz), 9eae, (8cak),
(9eam), 9ebh, 9ecr, 9eep, %ees, 9Yeet, Yefy,
9eht, 9eth, (9e¢iq), (9ejl), 9eky, 9eid. Yeli,
9ell, 9xbg, 9xbp, ket, nke, npg, ngg, 8§6a
kfon, kfkx, kzy, Canada: (b6ak), (ban).
(5ba}, Bbe, (5bz), ben, bet, bef, bgf, (6g0),
6he, (bhs). The operator at 6Ea is trans-
mitting on the 40 meter band during this
summer. He has worked NRRL and NKF.
DX reports on this QRH will be greatly
appreciated.

By SBZE-8GX, E. W. Thatcher, Oberiin
College, Oberlin, Ohio,

Heard and worked on 40 meter band.
6agk, 6alj, (6aji), (6ahp), 6awt, 6bjd,
(6bsc), 6bur, 6cgo, (6cgw), (6¢cig), (6cix),
(6elr), 6css, 6cto, 6ee, (6j1), 613, 6kb, 6no,
(601), 6ui, (6ur), 6ut, 6ts, 6xag, Tabb,
(7gb), T7mf, Tpz. Foreign: a2bk, alcm,
a2ds, e2ax, acdcr, g2kf, géym, z2ac, nrrl,
npm, npg, (nkf), (nfv), nerk, kfuh,
P.R. 48a, bgos, (qra?)
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The Anylite King Cole reactance am-
plifier consists of a coil. high resistance
leak, and fixed condenser contained in a

small, easily mounted case. Its purpose is
o Shn

to give greater volume after two stages of
audio frequency amplification, without dis-
tortion or without the additional B baueries
required for resistance amplifiers.

Electrad certified mica condensers, |j-
censed under the Van Deventer patents, are
calibrated to within 10 per cent of the
marked capacity.  Several unique construc-
gional features have been incorporated to

provide constancy under extreme tempera-
tures and moisture changes. They are made
in three types: with soldering lugs, with
grid-leak brackets, and with punched con-
necting lugs, as illustrated herewith.

The Walbert Penetrola is an auxiliary
unit intended for connection ahead of any
standard receiving set so as to increase selec-
tivity, range and volume and to prevent
radiation. It is claimed that the increased

signal intensity permits the use of a shorter

aerial so as to reduce static. It is also said
o be effective in excluding all undesirable
stations. It operates with any type of tube
and adds but ene control to the set,
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Benjamin tuned radio frequency trans-
formers have a minimum distributed capa-
city and maximum inductance, obtained be-
cause of a special space winding and the
elimination of supporting material, the turns
being fastened together by means of anti-

capacity cement. Efhicient coupling between
the primary and secondary coils is obtained
by mounting the primary at one end of the
secondary, thus insuring a minimum of capa-
city coupling.

The Valleytone Receiver s a S5-tube
tuned radio frequency receiver licensed under
and incorporating the “potential balance”
method. It is the first complete receiving in-
strument employving Toroidal coils. There

are two rheostat dials on the panel. One
governs the radio frequency and the other the
detector. A pre-determined fixed resistance
is employed for control of both stages of
audio frequency.

The Silver-Marshall straight-line wave-
length condenser has especially shaped
plates to give a straight line curve for radio-
cast wavelengths as well as a very low
minimum capacity and a high capacity ratio.
All current-carrying surfaces, including the

losses are

Low
secured by using a minimum of high-grade

plates, are silver-plated.

insulation. It is of the single-bearing type,

equipped with a long cone adjustable brass
bearing, and an effective tension adjustment.

RADIO FOR AUGUS'ﬁ 1925

Aerovox By-pass Condensers are an-
nounced as a complete line of standard sizes
from .05 to 4 mfd, higher capacities being
made to order. They are made from linen
condenser paper and tin foil, being tested to

MFD

BY-PAss
CONDENSER

Manufactured by
AEROVOX WIRELESS CORP,
New York, N. Y,

withstand 500 volts d.c. For protection
against moisture they are vacuum impreg-
nated and sealed in a metal container. Their
capacity is claimed to be within 10 per cent
of the marked values.

The Thordarson autoformer gall fre-
quency amplifier is a new audio frequency
transformer that is claimed to give the same
amplification to the low notes of the organ,
base vial, tuba, English horn and other in-
struments below 100 cycles as to the high

notes. Its balance of capacity inductance
and resistance is similar in principle to
the line amplifiers used by the more recently
installed high power radiocast stations. Per-
fect amplification is reported with as many
as three stages.

Sickles Diamond-weave Coils are of low
loss design and coustruction and a set has
recently been combined for use in the Brown-

ing-Drake circuit. The regenerative radio
frequency unit is provided with a universal
mounting lug, making it possible to mount
the unit on any make of variable condenser,

e -
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Everywhere--an amagzing success!

THE BROWNING-DRAKE TRANSFORMER
Takes the Coast by Storm

STARTING last season in New England it has won nation-

wide preference. The reason for its huge following is

The NATIONAL
ANTENNA COIL
and
. The NATIONAL
iz, ANTENNA REGENAFORMER

COIL
With National Velvet Vernier Dial
and Condenser

---two units that are unexcelled
for wave filter, wave meter
or tuned radio frequency

HE National Regenaformer, designed by Browning and Drake of

Harvard Research Laboratories, is a tuned radio frequency trans-
former of highest efficiency. Combined with the National Condenser and
the National Velvet Vernier Dial, the result is a well balanced unit that
gives radio satisfaction.

AL, See Our Exhibit at the San Francisco
With%ﬁa:tciifall\leeig%lym%els Dial Radio Show, Space No. 69A

and Condenser

Dealers supplied by the following distributors:

SAN FRANCISCO — Alexander & SAN DIEGO—Coast Electric Co., 44 PORTLAND — Stubbs Electric Co.,

" Lavenson, 926 Howard St.; Coast G St %imao?;ll/d Igak sSts.; e G Werner
s -3 ) . 5 t.
Radio Supply Co., 648 Howard St. SEATTLE—Electric Corporation, 321 PH(‘;ENIX,zARTEO,N 'A—Nielson Radio

Occidental Ave.; L. C. Warner Co., C
LOS ANGELES—The Electric Corpo- 301 Occidental Ave. SAI:)'i: aﬂ}xllgEorth%eYI:tr?}T%‘ig-—_ Inter-

ration, 1050 Santee St.; Yale Radio SPOKANE, WASH. — Pacific Tele- Mountain Electric Co.
& Electric Co., 1111 Wall St.; West- graph Institute, 9061, West Sprague VANCOUVER, B. C.—Radio Special-
ern Radio, Inc., 1224 Wall St. Ave. ties Ltd,, 179 Pender St.

NATIONAL COMPANY, Inc.

110 BROOKLINE ST. ENGINEERS AND MANUFACTURERS CAMBRIDGE, MASS.

Sole Licensees for the manufacture of the genuine and justly famous Browning-Drake Transformer. Patents pending

Tell them that you saw it in RADIO

simple--it gives RADIO SATISFACTION!
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SELECTIVITY VERSUS
DISTORTION

(Continued from page 29.)

had a fairly good characteristic below
1,000 cycles. A better choice could pos-
sibly have been made for the low fre-
quencies, but the transformer chosen met
——. | the requirements best over the entire
scale out of a large number of available
instruments.

T'he B curves represent the transmis-

sion of the superheterodyne receiver as
p
taken directly from the distortion curves
A C in the previous graph. The scale is
Reg. U. S. Pat. Off. Infringments magnified 10 times as compared with the
Vigorously Prosecuted. o .
THE AALCO LOOP others in Fig. 3. The C curves rep-
Sitver-Marshall 210 and 211 trans. resent the transmission as modified by
formers are known as the finest inter- J The ."eWCSt ‘Zl(l(]lllOIl [0. the line of ! one Of the audio frequency transformers,
mediate transformers ever produced, | _Qllilllly Ru(llO A(TCCSSOrl?S.‘ Of gepu- | and the D curves represent the transmis—
They were an important feature of ine walnut, handsomely finished, with 5 dified b f th dio f
the receiver built entirely of S-M ] | ﬂll.ll!elill parts llighly ni('kCIeds the SCIRASETIOCLIIC y two of the audio fre-
Parts, that won the grand sweepstake | artistic appearance of the Aalco Loop quency transformers.
prize at the recent Los Angeles Radio | lS only n}utched l)y its musterly de- It will be ObSerVCd that both C curves
Show. Experts recommend them for l sign and ll.S ex(‘eptlonal p?rformun?e' and D curves have marked maxima near
use in the new super-autodyne re- ’ Length 24in., Normal Height 30 in. he 900 le £ ) And this i
ceiver and in the long-wave super | Wavelength range 120 to 600 meters. the : cycle frequency. ( n_ t I1s 18
described in last month's *Radio.” } | IT'S DIFFERENT ’ the point where many people insist on
| l)ifl‘ereul in both appearance and operation—— matching every piece of apparatus that
S-M 210°s and 211%, | adjustable to any poesition with wires always taut . of .
Each, $8.00 | —You will find this exceptional loop adds greatly 1s to be used for ampllfymg and re-
T to the performance of your set, The Aalco ro- o o o
Send Free Cireul d i tates freely and has exceptional directional effect, prOdUCIng aUdlo frequenc1es !) The
end for nc. .,rrcu ar and reprints of PRICE, $15 peaks are ICSS sharp fOl' the C curves
articles describing the super-autodyne.
i It your dealer camnot supply 7, o ‘ than for the D curves, and less for the
oney rder and we 10J ship irect. .
d ilvef arshall JOBBERS—Write for Discounts. 1,500 kC. carrier than for the SOO kC. {
- W estern Representative: A. M. Murton & Co., Carrier The transmission iS a]SO Sli htl E
' 214 Chronicle Bldg., San Frarcisco * ] g y ]
106 S. Wabash Avenue, Chicago, IlI. ‘ AALCO RADIO LABS. greater for the ],SOQ ke. carrier t‘han for i
4 ]l | 6340 Cottage Grove Ave., CHICAGO the lower, but the difference is slight.

- On the D curves, especially for the/

550 carrier, the distortion seems to be
l‘ very great, above the maxima as com-

i
Subscribe to “RADIO”---$1.00 brings it for 6 Months T o the & aeion for the mme 8

range on the C curves. This, however,
is only apparent. The distortion is act-
ually greater for this range on the C
curves, which may be checked by taking

current ratios. The reason is that for
the D curves the rising slope of the

" The final

touch is
WESTON

OU can:have the assurance

of the best tone, volume and
economy of operation from
your set by the use of a Weston
Model 489, Radio Table Volt-
meter---a quality precision dou-
ble range instrument made for
testing plate and filament voltages and for
checking voltages of “A” and “B” batteries.

audio transformer has operated twice in
raising the curves, while in the C curves
it has only operated once.

On the inferior side of the peaks the
quality is all in favor of the single trans-
former, as shown by the C curves. The
slopes have been decreased and this was
one of the objects sought in choosing the
transformer. If the latter had been less
“good” by itself, from 1,000 cycles
down, the result of the combined effects
would have been much better quality. As
the C curves are now, however, the
difference between the transmission at
the peaks and at 100 cycles does not in-
troduce serious distortion. Since' the
lower frequencies are of greater impor-
tance in speech and music than the higher,
better quality will result if only one
transformer like the above is used.

T'he above discussion is not an excuse
for a bad audio frequency transformer.
A good transformer was selected because
it had certain desirable characteristics
which are usually considered as dcfects,
and these defects were desirable because
they were of the opposite sign from those
introduced by a very selective circuit.

The Weston Radio Plug, the original auto-
matic, instant-change design, is another instru-
ment designed for fast, smooth operation.

Write for “Weston Radio Instruments” for full
information on how Weston has applied its
scientific knowledge to the pleasure of radio.

WESTON ELECTRICAL INSTRUMENT CORPORATION
8 156 Weston Avenue, Newark, N. J.

STANDARD THE WORLD OVER

' WESTO

Pioneers since 1888
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Resistance-Coupled
Amplifier Kit $ 5 .00

“Electrad” 3 Stage Resistance
Coupled Amplifier Kit No. 1—

PRICE, $5.00

Write for free diagram
and instructions

ELECTRAD, Inc.

428 Broadway, New York City

You’ll Like This Duplex

One cabinet— o

Any panel eize,. 7x26, 7x24, 7x21 or 7x18".
Depth, 117,

Either straight or sloping panel--grooves, no
screws.

Built of solid Honduras mahogany. lLacquer
hand.rubbed piano finish. Entire lid raises.
Full length piano hinge. Folding lid sup-
ports. Felt covered feet. Extra mounting
board.

Write for Duplex price list.
Dealers, write your jobber.
PACIFIC COAST DISTRIBUTORS:

L. D. Read & Staff, 518 Grant Bldg., Los
Angeles, and 222 Chronicle Bldg., San Fran-
cisco.

] o Built by
an Blandin

4 1900 16th St,
W Radio Cabinets Racipes

Wis.

WRS B0-PAGE
RADIO GUIDE BOOK

Profusely {1lustrated,
“chockful’ of data for the |
radio fant
Trouble Shoeting Chart.
Complete, New List of

Broadcasting Stations,
1 Chart
B —and detalls of mnewest

epparatus and hundreds of
Exceptional
Radio Values 25,

WHOLESALE RADIO SERVICE CO.
W CHURCH ST NEW YORK CITY

Intermediate Frequency
TRANSFORMERS

for his new superheterodyne

Gerald M. Best is recognized as the outstanding authority on the superhetero-
dyne circuit. In planning his new heterodyne circuit—entirely different from
anything known before—he was highly critical of every part that went into the
finished hook-up. Naturally, only parts that were already proved reliable and
scientifically accurate were considered. For transformers, Mr. Best chose
Jeffersons.

Oereheonl|
% son'}
8 |LONG €98 v

200010 @}gﬁ‘g !

ND.150

The Jefferson Intermediate Frequency Transformer—a special type of Jefferson transformer exactly
fitted for this work, with the uniform reliability of all Jefferson radio and electric products.

There is a Jefferson Transformer for YOUR Radio

You may not think that you require the same scientific perfection as Mr. Best demanded—but you
desire the utmost possible enjoyment out of your radio—which is the same thing. There is a Jeffer-
son Transformer which will bring an amazing improvement in your own set. From the lowest mnote
of the bass drum to the highest pitch of the violin is the range of sound which Jefferson Trans-
formers reproduce in your own home with greatest umplification and complete absence of distortion.
Jefferson Transformers are made by the largest makers of small transformers in the world. That’s
because most radio fans insist on Jeffersons. If you would know what radio can do today—let
Jefferson Transformers in your own set show you. At all the best dealers.

Jefferson Electric Mfg. Co.

501 So. Green St., Chicago, IlI.

Makers of Jefferson Radio Tube Rejuvenators; Radio, Bell Ringing and Tey
Transformers; Jefferson Spark Coils for Automobile, Stationary and Marine
Engines; Jefferson Oil Burner Ignition Coils and Transformers.

Tell them that you saw itsin RADIO
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M:ghty tones from
the depths of the
' noblest of musical in-
struments do not tax
the resources of
Rauland-Lyric. Ac-
curately designed for
faultless amplifica-
tion, this instrument
faithfully transmitsall
organ tones — those
of the piccolo stop as
well as those of the
open diapason.

Rauland-Lyric is a laboratory-
grade audio transformer de-
signed especially for music
lovers. The priceis nine dollars.
Descriptive circular with am-
plification curve will be mailed
on request. All-American
Radio Corporation, 4201 Bel-
mont Ave., Chicago.

sl Lyric |

TRADE MARK

TRANSFORMER

The Choice of Noted Music Critics
— I — —2 Vs |
-@f‘:"_»@_@zﬁj’g@k '

THE PRAYING JONAH
(Continued from page 23.)

gap with the rip of a sail letting go in
a high wind.

“She’d do a thousand at night,” said
Jerry to himself. “But here’s hoping
she doesn’t have to.”

He shook his fist at the aged receiver
screwed on the table, dragged a dusty
magazine out of table drawer and cocked
his feet on the table. From which one
is expected to infer that Jerry O’Malley
knew his stuff, and was a philosopher to
boot.

Jerry’s job the first night was reduced
to a wisp. He checked Standard Time,
logged the weather for the bridge, and
listened to a shore concert and a chunk
of press, to get the ball scores. The
life of a radio “op” on a freighter is
usually & matter of sleep, poker, meals
and ennui which is French for sitting on
the spine and cursing Fate. He re-
ports his tub going out and coming in,
and unless something breaks, has little
clse to do. Of course he gets next to
nothing in pay, but then a radio operator
doesn’t mind this. He goes to sea for
the experience anvhow. No? Oh, our
mistake, then.

October 3 fell on a Monday, which is
of not the slightest importance to any-
body except a French laundry. The
clearance papers of the Cassie §., on
that day, indicated that she was going
to Pago-Pago somewhere down in the
South Seas. The gencral impression of
Pago-Pago is an island where everyone
wears a table cloth and grows copra.

| Ships that go to Pago-Pago return with

There

bankrupt college men and copra.
is money in copra.

Jerry  O’Malley was not looking
forward to Pago-Pago. He had been
to Pago-Pago before. He knew the girls
were fat and greasy, the liquor terrible,
and fleas carniverous. Besides Jerry had
a girl in San Francisco and he was
hoping the Cussie S. would drop in for
engine repairs or something of the kind.
He wanted to go ashore and see Mary.
Mary was distinctly the cat’s whiskers,
and if Jerry could just see those amaz-
ing eyes open with surprise when he
walked in—well, you know how it is
when you are twenty-five and Irish and
filled with romance and a love of life!

In these few, but simple, words we
have endeavored to outline Jerry’s pro-
gram for a couple of days ahead, the
Cassie S., being due off “Frisco” about
Wednesday morning, just to bring out
the fact that he appeared to be a likeable,
pleasant-spoken youth, with a gift of gab
and an incentive to save money. In other
words, a typical radio operator. After
he had confided these things to the chief
engineer, who in turn confided them to
the skipper of the Cassie S., the latter
figured that he had Jerry sized up about
right.

Captain Aaron Starbuck, alias the

Tell them that you saw it in RADIO

“Praying Jonah,” however missed a
couple of little details—matters that
Jerry neglected to mention to the chief
engineer. For instance there was code
message ‘A’ which Jerry sent by wire-
less as the ship was clearing from the
dock. It went something like this:

“Gangy raddo gango gangg delco
delci dormo.”

There was no signature.

Another little detail was a wicked
looking automatic pistol which Jerry
carried under his shirt, tucked into a
special holster. Rather neat, that hol-
ster. A captain of detectives had once
searched Jerry from head to foot with-
out finding a weapon on him—that’s
how neat it was. Without any great
mental effort it is possible to figure out
that Jerry is not what he seems to be,
Nobody is, for that matter.

T'ake Captain Starbuck for instance.
He appeared to be a sun-burned, free-
swearing sailor man, with a kindly eye.
He wasn’t. He was a bilious old bilk
with a disposition like a horned-toad suf-
fering from sun stroke. Not a soul
would have suspected him of being the
“Praying Jonah.” Even Jerry doubted
his identity in this respect until the fol-
lowing morning when, at six bells, he
came on deck to see the entire crew
kneeling in an attitude of enforced rev-
erence, in a scraggly half-circle.

Above them stood Captain Aaron
Starbuck with a Bible in his hand. He
wore a black Prince Albert of by-gone™
days, over his greasy corduroys and on
his grim visage was an expression of
rapt anticipation such as the Roman
lions probably ‘wore when viewing an
early batch of edible Christians. = Be-
side him, in a clean shirt, was Clancy
Billings, mate, officiating as assistant,
with a marlin spike in his hand.

“We thank Thee for our many bless-
ings!” bellowed the skipper, running a
careful eye over his flock.

“We thank Thee for our many bless-
ings!” chanted the kneeling crew in
broken Swedish, Norwegian, Greek,
Russian, Coster English, and in the case
of the cook, pigeon Chinese.

“Mr. Billings!” The captain’s voice
was frigid. ‘“There doesn’t seem to be
much enthusiasm this morning!”

The mate fumbled with his marlin
spike and stepped forward.

“We thank Thee for our many bless-
ings!” roared the kneeling group with
great enthusiasm,

The skipper nodded and closed his
eyes.

“ . . . and for Thy many kind-
nesses and benedictions. .

A hoarse bellow arose from the crew
—one that might be interpreted as a
polyglot rendition of “kindnesses and
benedictions.”

“Amen!”

“AMEN!"

At the one word they thoroughly un-




derstood to mean dismissal, the crew
arose with alacrity. The skipper closed
the Bible, opened his eyes, removed his
Prince Albert and handed it to the
mate.

“Now, you scum,” he remarked aim-
iably, “is there any complaint about the
grub?”’

“No, sit!”
sources.

“Are you being well treated?”’

“Yes, sir.”

“All right. Get aft, where you be-
long, before I whale the sin and shame
from your mortal flesh, you rotten car-
rion!”

The crew shuffled rapidly out of
sight. Jerry watched them with a broad
grin. The food was rotten and the com-
plaints below decks would fill a public
library.

“If there was a single Irishman
among 'em they’d throw old dilberry
overboard,” he mused.

Captain Starbuck walked toward him.

“Just one thing you might as well
understind right now,” he said sharply.
“What I say goes!”

Jerry squinted at him.

“And what I say, goes in every gov-
ernment log on the Pacific Coast,” he
replied evenly. “And that’s the differ-
ence between us!”

The skipper’s face clouded.

“The Lord has the habit of chastening
the proud and haughty!” he said sternly.

“And for all that, it’s a nice day!" re-
marked Jerry and turned his back on the
skipper. He was conscious of the bale
ful glance aimed at his back and it both-
ered him not a whit. He knew as well
as the skipper that there was a linc that
the latter dared not cross—a line laid
down by federal regulation. And be-
sides, it WAS a nice day and his heart
was young, and he was Irish and full
of romance, and what would you?

This was on Tuesday. Tuesday night,
when the Cassie S., was grovelling off
Eureka, Captain Starbuck brought him a
message addressed to a ship chandler’s
firm in San Francisco and marked
“rush.” It had to do with certain sup-
plies. The captain stood by while Jerry
gave the Radio Corporation station at
Bolinas the message.

“Any answer?”’

“No,” said the skipper shortly, and
went out.

Jerry took from his pocket what ap-
peared to be a blank sheet of paper. He
held it against the rheostat that con-
trolled his generator, where the coils
still glowed red in the gloom of the little
radio cabin. After a bit, a cipher code
that had been written on the paper with
lemon juice began to come out in brown
letters.

With utmost care Jerry compared the
code with the message to the chandler’s
firm in San Francisco. Then he wrote
out a message in a wholly different

This from half a dozen

cipher—a five-letter code—the one he
had used the day before. "This he memo-
rized. Then he rolled it into a little
ball with the lemon-juice key, and care-
fully hurled the two through the port-
hole into-the sea.

This done, he turned to the operat-
ing table, called KPH, the Bolinas sta-
tion, and gave the code symbol which
indicated that he had a message to trans-
mit.  The night operator at Bolinas an
swered him immediately. To him, Jerry
sent the message he had memorized. [t
was unsigned, but the address caused the
night operator to raise his eyebrows and
route it through ahead of all other
business on his spindle.

As Jerry signed off the final “AR”
which indicated that he had tfinished
transmitting, the door of the wireless
cabin burst open and Captain Starbuck
was framed in the entrance. His eves glit-
tered and his face was red with wrath.

“What was the wireless being worked
for at this time?” he demanded, his
fists working, and a deadly menace in
his voice.

Jerry smiled at him with bland inno-
cence.

“Yes sir, vou did that. ‘Twas that
shore station asking for a correction in
vour message. Seems they had ‘holts’
down as ‘butts’ though how they did it
is a mysterv to me. But that’s the way
with those stations. They are always
balling things up.” Jerry could be ex-
ceptionally talkative when he so desired.

Captain  Starbuck came close and
leaned down so that his face was close
to that of his operator.

“God bless me, you'll not send any-
thing unless I order you to,” he gritted.

Jerry O’Malley tilted back in his
chair and regarded the skipper with level
eves, as cold as ice in a polar sea.

“Captain Starbuck, I'll send anything
I'm required to by federal regulations.
And a board of inquiry will stand be-
hind me.”

The captain’s face reddened.

“This is defiance, sir!” he thundered.

Jerry O’Malley shrugged.

“The way of the
hard!” he said quietly.

The use of the Biblical quotation flab-
bergasted the skipper completely, straigh-
tening him in his tracks with a puzzled
expression. He glared at the young
operator for a moment.

“I have nothing to do with federal
regulation,” he said after a moment. “I
am talking about ship’s business. Noth-
ing goes without my say-so.”

“You're boss,” Jerry agreed. ‘“What
you say—goes—even if it’s into a teport.
I think we understand each other.”

“For your own good—I hope so,”
snapped the captain and whirling on his
heel, banged the-door behind him. Jerry
chuckled.

“Nice old bilious bloater,”” he com-
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mented. ‘“Right friendly old cuttle-
fish.”

We have said that this was Tues-
day. But we have not mentioned the
time. As a matter of fact this was about
9 p. m., Pacific Standard Time, which is
as good a time as any other when one
has a code message to send, as we see
it. Had Jerry been one of those per-
sons who keep a diary and write down
their thoughts to be read in court, he
would, at this point, have made the fol-
lowing entry:

“T'here being nothing doing, I went
to bed!”

It is probable that Jerry dreamed of
his girl in San Francisco whom he fully
expected to see the following day. If
so—that is Jerry’s secret. When the
dawn crept up he was lying on his face,
sound asleep. But at six bells, h2 was
up and dressed. He came on deck late—
to avoid the usual prayer-meeting and
found the Cassie 8. rolling heavily some-
where off the Golden Gate.

At first he thought there was headway
in the heavy sea. Then he missed the
familiar clank of the engines and peer-
ing overside saw they were not moving.
Hull down to the east, he made out the
sugar-loaf crest of the Farallone Islands,
scen dimly through the morning mists.
The crew were forward squatted on the
deck, playing cards. There was no one
on the bridge and the lookout was lean-
ing against the wheel house, half asleep.

Clancy Billings, the mate came pad-
dling along the deck his bare feet mak-
ing toad-splats on the wet deck.

“When are we going in?”
Jerry casually.

The mate leaned on the rail and re-
garded him carefully out of the corners
of his eyes. Finally he spat into the sea.

“We ain’t!” he said briefly.

Jerry’s eyebrows went up.
news.

“How come ?”

The mate jerked a thumb over his
shoulder.

“Old Man’s orders,” he said shortly.
“Did you think we was goin’ in?”

“That’s what he told me when I came
aboard!” said Jerry.

The mate chuckled.

“He’s li'ble to say anything.
a great humorist, the old man is. No
buddy—we're goin’ to Pago Pago.
Ain’t that what you signed on for?”

“Oh, sure,” said Jerry easily. “But
I got a girl in Frisco and—well, you
know how it is e

The mate turned toward him with in-
terest,

“Say now-—that’s hell, ain’t it?”’ he
said sympathetically. “I got one there
too, but a lot of good it does me!”

Instantly Jerry sensed the resentment
of the remark. He decided to make a
play.

“Guess the Old Man’s a pretty hard
proposition, eh? Gave me the devil last

asked

This was

He’s
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night for workin' the wireless witkout
him standin’ by my elbow. Fairly raised
rim. Is he cranky like that all the time?”

“He’s a prayin’ wampus with no
morals, growled the mate spitting vio-
lently into the water. “Some day I'm
gonna . , .”

He left the sentence unfinished and
a long silence hung after the words.
Presently he continued, but with a
slightly lowered voice.

“It’s this way with me,” he said. I’ve
banged ’'round a lot-—Singapore, Bar-
row, Yucatan, Port Said—There ain’t
nobody ever called me a gentle soul. I
generally gets along first rate with folks
because I lets ’em alone. Lick or get
licked—that's me. But this here doin’
dirty work for a prayin’ squid gets my
goat. I needed the money or I wouldn’t
have signed on.”

“We all do,” laughed Jerry.

The mate nodded.

“Yeah—that’s what makes me sore.
Here’s this religious o’ crab gettin’ sixty
dollars a case for salmon and no cut for
the rest of us. All goes into the old
Shylock’s pocket. I ain’t hankerin’ for
dirty work but when I has to do it I
like to get paid for it. I'd like to chuck
the old skinflint overboard.”

“Sixty dollars is a lot of money for
a case—of salmon,” said Jerry signifi-
cantly.

“Yeah!” The mate winked. “For
salmon! Ain’t it rich! I ask you, now!”

“What kind of salmon, for the love of
Mike?”

The mate shot a cautious glance all
around. '

“Personal I think it’s bonded salmon
from B. C.,” he replied. “Of course,
I don’t know. Nobody knows but the
skipper. It’s all in cases marked regu-
lar and all that. But I ain’t dumb like
an oyster-—not me. I'm just guessin’
that’s all. I don’t want to know nothin’.
Sooner or later one of these cutters runs
us down and the less I knows when that
happens, the better chance I got of stay-
in’ out of jail. Get me?”’

Jerry nodded and jerked his head
toward the distant islands.

“What are we lying here for?” he
asked.

“F. O. B. airline express,” grinned the
mate. “You've got to hand it to the
old wampus—he’s right modern. He's
what I calls a live limey. Just the same
I'd like to bust his face.”

Before Jerry could question him fur-
ther, Captain Starbuck’s voice was heard
coming on deck. Billings with a wink
and a hitch of his belt moved along the
rail and began to berate one of the crew
about some detail. Jerry rolled a cigar-
ette and digested his information. Once
a slow smile hovered at the corners of
his mouth.

At noon, Captain Starbuck called the
operator to the bridge and handed him
a message.




“Shoot that through Radio corpora-
tion and get me answer,” he com-
manded.

Jerry sent along a message of his own
to accompany it. But as before, his
message was in code. Where it went is
nobody’s business. A few minutes later
Captain Starbuck’s answer came back
from the ship chandlers. The answer
was “o0. k.”. Merely that and nothing
more, to quote the well-known and
justly celebrated raven that expressed it-
self from the top of a door. But the
answer seemed to please the skipper so
that he was almost polite to Jerry
O’Malley.

Two hours later a plane appeared off
the land side. The drone of the engine,
three thousand feet up, brought the Cap-
tain on deck. The pilot hung out of
the cock-pit and circled the Cassie §.
several times, finally coming close encugh
for Jerry to make out that it was a sea-
plane, but carrying no designating
marks. One of the crew signalled with
a flag.

The plane promptly turned, banked
sharply, dipped down, passed the Cassie
S. almost at water level, and went
splashing and careening in between the
rolling swells. With perilous skill it
finally came to rest a short distance
away, its wings dipping and rocking
with the roll of the water.

Under Captain Starbuck’s orders, a
number of cases marked “Canned Sal-
mon”’ were brought up from the hold,
transfered to small boats and taken over
to the plane. There, with great difhi-
culty, they were gotten aboard and
stowed in the cockpit. The pilot passed
the skipper something—money Jerry
figured—and the pilot clambered back
into the driver’s seat. One of the men
in the ship’s boat climbed out on the
forward structure and gave the propeller
a twist.

The powerful engine sprang into life
with a roar. As the propeller blurred
with the terrific speed, the man dived
backward off the plane which passed
over him with gathering headway. Even
as he struck out for the small boat,
the plane skipped along between
combers, smacked the crest of one and
burst it into spray, crashed half through
another, spun half around, clipped an-
other wave that drenched the pilot, and
then spurning the water, rose lightly
into the air and was away—a mechani-
cal gull, winging down the sky.

“By golly, that’s a man’s job at that!”
Jerry said admiringly as he watched the
plane out of sight. And then, his eyes
suddenly dilated and he stared long and
intently at a tiny wisp of smoke that
hung off there beyond the Farallone
Islands— hung and spread out and
seemed to grow blacker minute by
minute. Almost at the same instant the
lookout, more alert then Jerry had sup-
posed, saw the same thing.
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“well, my goose is cooked.”

His sharp call brought the mate Bil-
lings on the run. The latter watched
the smudge for a second and then sped
toward the bridge where Captain Star-
buck had gone. Down below the engine
room controls jangled and the Cassie 8.
began to lumber through the water.
Jerry strolled over to the wireless cabin,
dropped down in his chair and donned
his receivers.

There was a lot of static, but this
hothered Jerry not a whit. He rolled
a cigarette and waited patiently, Pres-
ently something else crept in—some-
thing that was not static. It was a clear
insistent call—"JO”—that broke
through sharplv. By a singular conci-
dence these happened to be Jerry O'Mal-
lev’s initials which may have accounted
for his interest in them. As a matter
of fact the message that followed was
intended for him.  The message was
“Oglot.”

Jerry seemed to derive a vast lot of
satisfaction from “Oglot.” There are
many people like that. A single word
will throw them into ecstacies. Jerry
being a true Irishman, patted the gun
under his belt to see that it was in place,
smiled happily and hummed a little tune
as one about to go into conflict. With
the cheery jov of a hull dog walking
down the middle of an alley on Sunday
morning, he went bhack on deck.

The Cassie §. with its praying skip-
per, its unwilling mate and its non-de-
script crew, not to mention its canned
salmon, was hog-wallowing southward
and traveling as fast as its ramshackle
engines would permit. Directly aheel
and gaining on them every minute was
a neat, little grey craft with a sassy look,
a Union Jack and an air of knowing
what it wanted. Its stack was laid back
and the ripple over its bow indicated that
it was in a hurry to get it.

Jerry found Clancy Billings hanging
over the rail and watching it with dis-
consolate eves.

“We seem to have company,”
marked genially.

The mate grunted.

“That there, buddy, is Leavenworth
prison chasin’ us. The old wampus is
up on the bridge pravin’ to hisself and
kiddin’ himself into thinkin’ he can get
away. Ain’t it sad? Makes it nice for
me, it does.”

“How’s that?” asked Jerry with a
chuckle, at the other’s disgust.

“My girl says she won’t hook up
with me if I gets in jail any more. Every
time we sets a date I'm in the hoosegow.
She’s gettin’ tired of it. I promises to
save my money this trip and not go
drinkin’ or fightin’. Now it's all off.
When she hears I got pinched for run-
ning hooch with the Prayin’ Jonah—
He shook a
“I’1l kill that wampus

he re-

fist at the bridge.
vet, I will.,”
Jerry laughed outright, and then his




face changed as he came to a sudden
quick decision. He spoke suddenly and
his words had a whip crack of authority
that jerked the mate up like a taut haw-
ser.
“Billings, do you want to stay cut of
jail and marry that girl?”

The mate looked at him with his
mouth open.

“Hey—~fellah—ask me!” he said.

“All right—Iline up that helpless crew
and crack the first man that makes a
move. Understand? I'm in charge now
and you take orders from me!”

“Hey” gasped the mate. ‘“Th’that’s
mutiny !”’

“Not with this behind you!”

The operator held out his hand with
something cupped in it. Billings looked.

“Criminently—Gee Moses A'-
mighty!” he exclaimed and his color
faded to a dirty tan,

“You've got a chance to be on the
right side, Billings. It's up to you.
What’s the answer?”

The mate hitched his feet in sudden
excitement and his face lighted suddenly.

“Lead on, buddy,” he said. “I been
overseas. [ can take orders!

“All right. Line up that crew.”

Jerry snapped out the command and
raced for the bridge. The next instant
he kicked upon the door of the wheel
house and stepped inside.

Captain Starbuck was at the wheel.
He whirled as the operator entered.

“God bless me, what do you mean by
bursting in . . .”

But Jerry cut him short.

“Captain Starbuck, you are under ar- |

rest. 'T'he United States Government is
in charge. You will set your ship's
telegraph to’ stop’ and await orders from
the revenue cutter.”” He held out his
badge, the insignia of the Internal Reve-
nue Service.

The skipper's face purpled.

“By Saint Andrew,” he said. “You're
the dirty skunk that bhrought that hell
hound down on us, are you? I'll show
vou how we treat your kind on this
ship.”  He dropped the wheel, and
jerked a revolver from a chart drawer.
Even as he levelled the weapon up,
Jerry sprang for him, wrenched it from
his hand and planted a blow in the cap-
tain's face. The gun clattered on the
floor as the two men clinched.

There isn't much room in a wheel
house for a battle between two full-
sized men, not when one has murder in
his heart and no conscience. But of the
two, the skipper's style was the most
cramped. He was used to fighting on
the open deck with plenty of room to
bite and strangle. Jerry, who had grown
up in a boxing club and had “stepped”’
semi-professionally in a ring, needed only
an exposed chin and four inches for his
right fist.

Billings, down on the deck, heard the
scrap and ran lightly up the ladder.

1

The success or failure of your
radio apparatus for 1925-6 season
(the greatest in radio history)
will depend more on the loud-
speaker unit than any other sin-
gle component.

May we tell you why, also
why our products will bring
you all the results you are
hoping for?

CTHE MOZART~GRAND CO

CACANUFACTURING FINE RADIO APPARATY
At 235~49 ELIZABETH AVE.
NEWARK N.T.

il ﬁ“ 1
I TORALE 7' 55T T
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«B" ELIMINATOR
SIMPLICITY

PERMANENT
ALKALINE STORAGE
BATTERY_RECEPTION

KIC-O MULTI-POWER UNITS operate
from your lighting line and eliminate the
replacing of dry cell “B" batteries <o« -
ususlly saving their cost in the first six
| o twelve months of service on Neutro-
dyne and Super Heterodyne sets.

Its RECHARGER s
attached to back. ,

—
Guaranteed
Two Years
PRICES
MULTI-POWVER
UNITS
(Complete)
130 volt . U. #43.50
100 volt P.U. $35.00
100 volt C.U. $32.50
P ower— E conomy — P erformance
Unexcelled for better Radio. Buckc«!
by years of research. Write NOW
for SPECIAL FREE TRIAL OFFER!

DEALERS! EVERYBODY!

KIMLEY ELECTRIC COMPANY, Inc.
2661 Main St., Buffale, N. Y.

“B” BATTERIES
EVEREADY

rroopuct
At Standard Prices
43V. DBatterices, tapped

2214V, Batteries, Navy Type
221, V. Batteries, Commercial Type

Latter two types especially adapted to
Cunninghnm and Radlotron Tubes.

Postage Prepaid Anywhere in U. 8.

ETS-HOKIN & GALVIN

Wireless Engineers
10 Minsion Street San Francisco

Tell them that you saw it in RADIO

BV
Quality Radia Exclusively

The Famous Truly Portable |

TELMACO P-1 Receiver
Four Tubes Do the Work of Seven

The peer of portables in size, weight, ease of tuning,
gelectivity, distance, volume, workmanship and price.
Aerial, loud speaker and batteries self contained.
Complete with tubes and batteries, 5125 00
$143.50. Receiver only . E P - 0

P-1 Kit Saves You Money!

Our offer of the Telmaco P-1 Receiver in kit form has
met with enthusiastic reception. This contains all
parts, as built by us, including case, drilled and en-
graved panel, and illustrated instructions. $80 00
Complete kit ~ . ‘ . rl L= -

Ask your dealer or write us. Desecriptive folder frec.

Radio Division:

TelephoneMaintenanceCo.
20 So. Wells St. Dept. A Chicago,Iil.
> P

Established 1918 J

“THE RADIOBUSTER”

Written by the author of
“On the Trail of the
Tube Sharks.”
This wonderful book sells
for only $1.00.
PACIFIC RADIO PUB. CO,,

San Francisco

LEAK IT INTO THE GROUND!

NJOY winter reception all
summer! The Static Elimina-
tor—the newest and most startling
thing in Radio—cuts out practically
all static without loss of volume!
And in addition it will help increase
selectivity, tune out local stations, sharpen
signals, remove noises, lessen interference
and prevent re-radiation!
Use it with any receiving set-—hook it up
in less than a minute and enjoy perfect

reception unmarred by static.
returncd within §

Postid
days.

STATIC ELIMINATOR CO.
494 United Bank Bldg., Cincinnati, 0.

Mail your order
today. Satisfaction
guaranteed. Money
refunded at once, if
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Balkite Battery .[.Sal_’.u'tc"B"-reblace‘

Charger. Charges batteries and
volt *"A"* storage bat- dry celts. Operates
teries. From light socket
Price $20 Price $55
East of Rockies$19.50 In Canada $7¢

In Canada $27.50

An unfailing
power supply
for both circuits

Here at last is an unfailing powes
supply for your radio set. Balkite
RadioPower Unitsfurnish constant
uniform voltage to both “A” and
“B”circuits and give yoursetgreater
clarity, power and distance. The
Balkite Battery Charger keeps yows
“A”storage battery charged. Balkite
“B” replaces “B” batteries entirely
and furnishes plate current from
the light socket. Both are based on
the same principle, are entirely
noiseless and are guaranteed to give
satisfaction. Sold by leading radic
dealers everywhere.

FANSTEEL PRODUCTS CO., Inc
North Chicago, 111,
PACIFIC COAST DISTRIBUTORS
Seatile, George H. Maire, 95 Connccti
cut St. San Francisco, A. S. Lindstrom
274 Braunan 8t. Los Angeles, Lombard

J. Sinith, 324 N. San Pedro St. Portland
H. A. Killam, 146% N. 1Uth St

JENNINGS & McCOLLOM CO.
407 Dooly Bldg., Salt Lske City, Utah
JACK L. 1URSCH CO.

1641 Stout St., Denver, Colorado

D1l . adio
Baﬂ(ltC Poger Uhirs

BALKITE BATTERY CHARGER
BALKITE “B"” PLATE CURRENT SUPPLY

e

The 100%
Self Shielded
Transformer

has made s big hit with both set makers and set
manuflacturers bocause of its small size, its amazing
volume, and most of all, because of its pure, undis.
torted tone. 1t is half the aize of other trans-
formers, but its results are unsurpassed. Absolutely
new and scientific design and construction. Ratios
1to 3.1to 4,1 toS, $3.50; Ratio 1 10 10, $4.50.
SEND FOR BULLETIN No. 94. Read all the exclu-
sive features of this and other Premier parts. Tells
bow te get free hook-up diagrums beautifully
printed in two colors.

Premier Electric Co., 3813 Ravenswood Ave., Chicago

PREMIER Quakiey
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A Pleasant Surprise Awaits the User of
The A. C. H. Sharp Turner Dials

Why the ACH.is different

3 in. DIAL ®-AcH >

Will improve any recelving set,
making difficult tuning easy
MONEY BACK GUARANTEE

Price 3-inch size.. $2.50 Prico 4-inch size__$5.00
Regular fitting 5/16shaft 1/4 and 3/16.._5¢ oa. extra

Extra Advantage of the A. C. H.

1. Can be attached or removed from any instru.
ment,

1. Rough tuning same as any dial.

3. Movement s0 fine that the eye cannot detect
but the ear can.

4. Automatically locks instrument so no jar ean
disturb it.

$. Dial grounded reducing the body capacity to
a minimum.

! 6. Special dial 2 graduations where ordinarily one.
Malil Orders sent Prepaid in U. 8, A.
A. C. HAYDEN COMPANY
Brocton, Mass., U, S. A,

Easy to Install
Easy to Tune

LOW LOSS)
CONDENSER

Just a half-inch hole drilled in your panel Is all
that is necessary to iunstall the Proudfoot. And after
it is> mounted il can be tilted to the most efficient
working angle merely by loosening the lecknut.

The Proudfool tunes just as casily as it mounts.
BRough adjustment is made by turning the whole
nob. Vernier adjustment is mude by turning the
pointer section only. Second scale gives definite ver-
nier reading. Made in the following sizes and
favorably priced.

Number With Vernier Without Vernier
of Plates M. F. C. Dial and Knob Dial and Knob
00025 $3.75 $3.25
17 .00035 4.40 3.9
25 .0005 4.50 4.00
43 001 5.75 528

Get one at your dealer’s today, 1If he cannot sup-
ply you write us. Circulars on request.

CRUVER MANUFACTURING CO.
2456 W. Juckson Blvd. Chieago, IlI.

ARE YOU A SUBSCRIBER?
Send for Trial Subscription ..
$1.00 for Six Months

Alaboratory
Produc

R CRESCIEENT
WP LAVIZE
RESIEZTANICES

1Or Distorvionless Amplification

12,000, 48,000, 50,000, 100,000 Ohms. List
$1.50 each. Special Sizes to Order $2.50
each. Dealere write for discounts. When
Betier Resistances are made they will be
Crescents.

CRESCENT RADIO SUPPLY CO.
8 Liberty Street Jumaica, N. Y.
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Jerry became aware of him first, stand-
ing in the door, watching the battle with
gleaming eyes. Instead of rushing to
aid of his commander as a loyal mate
should, he calmly bit off a chew of to-
bacco from a herculean plug, and rolled
it under his tongue with a thoughtful
bovine expression.

“Grab his feet, Mr. Billings!” the
skipper panted.

“Go to hell,” said the mate placidly.
“I hope he breaks your neck!”

The captain “God-blessed” him under
his breath and tried for a strangle hold.
Jerry planted a stiff left in the old man’s
midsection.

“Kick him in the face,” Billings ad-
vised judicially. “He’s kinda weak
there!”

Jerry grinned and blacked the skip-
per’s eye with a neat hook, and had his
own head rocked with a cork-screw that
carried a terrific impact. Jerry shook
his head, got the opening he wanted and
stepped back. With a twisting motion
he brought up his fist, striking upward
from the rib-line. The skipper saw it
coming, recognized its deadly quality,
tried to duck out of it and failed.

The blow took him directly on the
point of the chin, and the commander of
Cassie 8. turned up the soles of his feet
and struck on his back—out, pulling
over a table and a stack of books as he
fell.

“Very sweet,” commented the mate.
“Very VERY sweet and pretty!”

Without a glance at the fallen skip-
per, Jerry jumped for the ship’s tele-
graph and signalled the engine-room
crew for a full stop. This done he swung
on the mate.

“Captain,” he said, ““you are in charge.
I want the papers and the old boy’s
log.”

“Yes, sir.” The mate jerked open a
drawer and slid them across the chart
rack. Then with something in his face
that reflected the joyful cameraderie of
the Great War, he drew himself up
and saluted with the beautiful precision
possible only to an ex-sergeant of ma-
rines.

“Yes sir—right away sir!” he said

snappily.

|

And Jerry O’Malley, with an an-
swering gleam in his own eyes, came to
attention and returned the salute with
the faultless accuracy of one who has
served under a chief-of-staff at a not too
remote period of time.

Fifteen minutes later a boarding party
came aboard from the revenue cutter,
heavily armed and prepared for trouble.
The officer in charge scemed a bit sur-
prised at the stunned, polyglot crew. But
the thing that caught his eye and held
it was Captain Aaron Starbuck, the
“praying Jonah” with two black eyes
and a cut lip violating all the canons of
his own reputation, by cursing with a
fluency of diction that fairly scorched




e

the deck, at the handcuffs on his wrists. |

The officer turned to Jerry.

“We thought we had missed you until
we got your code message. It was re-
layed back to us from shore.”

Jerry grinned.

“And I got yours,” he said. “Did you
see the plane?”’

“Yes. It will walk right into our
hands. There’s a scout from Crissey
field on its tail and we've got the clerk
in the chandler’s that was a go-between.
A cleanup, sir.”

He turned to the shackled comman-
der, now the target for the grins of his
own crew.

“Captain, my compliments, and will
you kindly go aboard the cutter?”

“Ar-r-rth!” snarled the captain and
spat out a loose tooth.

“And you too,” snapped the officer to
Billings. Jerry interposed.

“Billings is going to bring the Cassie
S. in for us,” he said. “He’s been work-
ing with me on this. He's a govern-
ment witness.”

“Oh, all right,”” said the officer.
“You'll follow us then, will you?”

“Yes, sir.”

“Then Captain—I'll trouble you to
come aboard alone.”

Something flickered in the mate’s face.
It lighted suddenly and he slapped his
leg. Then he whirled on the abject
crew of the Cassie §.

“PRAYERS!” he roared in stentorian
imitation of Captain Starbuck’s best Sab-
bath-morning manner. “And God bless
me if I don’t skin you alive if you're

slow about it!”

There was a moment of paralyzed
consternation and then as one man the

dazed crew sank to its knees, at the fa-

miliar quotation from the verbal ritual
of the “praying Jonah.”
“We thank Thee for Thy many bless-

ings!” roared the mate.

“WE THANK THEE FOR THY
MANY BLESSINGS!” bellowed the

crew with real form.

b and for Thy kindness in
sendmg this cock-eyed old wampus Cap-
tain Starbuck to jail where he belongs—
amen!”’

“AMEN!” roared the crew, this time
with such volume and enthusiasm, that
a sea gull, perched in the halyards and
watching events with astonishment, shut
his eyes and fell backwards into the
water.

“Well I'm damned!” ejaculated the
dapper young officer and clutched his
side-arms nervously.

But Jerry O’Malley only leaned
against the rail and laughed and laughed
until the tears ran down his cheeks.

If any of you who read, would like
to know just what Captain Aaron Star-
buck thinks about the whole matter you

some time and ask him.

p your set
with good tfubes

‘I DIDN'T think that tubes made

such a difference—until | changed

to MAGNATRONS.” That’s what
one enthusiastic MAGNATRON

user wrote us.

You, too, will be pleasantly sur-
prised by the way that MAGNA-
TRONS *“pep’ up a set and give it
a new lease on life.

MAGNATRON DC-199, DC-201 A,
and DC-199 with large base sell for
only $3 each at your dealer’s.

CONNEWEY ELECTRIC LABS..

309 Fifth Ave., New York
Factories, Hoboken, N. J.

RADIO LOG BOOKS

FOR KEEPING STATION RECORDS

C C

YRADIO” PACIFIC BUILDING SAN FRANCISCO

might drop into Leavenworth prison |

ATt

The Greatest Name in Radio

You Can QGet

Greater Reflex or Crystal
Set Reception if you use

he
BROWNLIE

Vernier Detector
$2.00 at Your Dealer or Direct
ROLAND BROWNLIE & CO.

22 Saunders St. Medford, Muss.

Connections
cupped and
spread apart

i
For Sasy Soldering 1

E"’t

Infed by BROOKLYN METAL STAMPING CORP
/718yAIldnt|c Ave., Drooklyn, NY

At all good dealers!
WESTERN REPRESENTATIVE

F. L. TOMLINSON & CO.
443 S. San Pedro Street, Los Angeles, Calif.
152 Security Building, Portland, Oregon

BA TS

$l‘ ! RADIANT CONDENSERS
1

IMPROVES RECEPTION
Gives wonderful results with any
radlo set. Not attached to, but mere-
ly placed under tho telephone. Price One
Dolflar.  Complete with insulated wire ™
and simple instructions. At Your Deal-
fer or Mailed C.0.D. on 3 days approval.

Antennaphone Co., 90 West St.,, N. Y. C.

For Real Radio Reception
HEATH RADIO AND ELECTRIC MFG. CO.,
208 First Street, Newark, N. J.
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Diamond Weave Coils
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Heavy double green silk coils,
machine wound and firmly
sewed, on heavy nickeled di-
rect panel mounting.

#R-1. Complete set of coils on
nickeled mounting, suitable for
building the diamond - weave
coil receiver described by Vol-
ney G. Mathison in this issue of
“RADIO.” Can be used with
any condensers; state make and
capacity when ordermg. DPrice,
including  antenna  coil  and
mounting, (antenna coil not
illustrated). Complete set $7.25

#R-2. Same as above, but cotls
adapted for building Robert’s
circuit receiver. Complete set

$7.25

#R-3. Neutrodyne and tuned-
frequency diamond-weave cotls.
For 23, 17 and 13 plates con
densers. Mounted on fibre peg
support $1.25
Bakelite Panels and Tubing, all
sizes. We cut and drill to order.
Specialists in bakelite service to
out-of-town set-builders.

(Dealers and professional set-
builders write for discounts.)

RADIO OWNERS SERVICE CO0.

660 Twelfth St.
Oakland, California

New LeFAX RADIO
HANDBOOK—$2.00

(Seventh Edition)

in bound form. For sale by

“RADIO,” San Francisco

Exile

RADIO BATTERIES
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MODIFIED BEST SUPER-

HETERODYNE
(Continued from page 16.)

neeessary.  When wires had to be run
through the metal shelf or partitions
they were passed through 14 in. holes
drilled in the sheet metal and fitted
with small bakelite or hard rubber bush-
ings turned out on a lathe. If this pro-
cedure is too much trouble, spaghetti
may be used instead of the bushings
without appreciable difference.

Upon completing the wiring, a careful
check of all leads should be made, and
one of the tubes inserted in each socket
in turn, with the A battery connected.
It is also a good plan to connect the
plus 4 battery lead to the 22, 45 and
90 volt leads in turn, examining the
filament of the tube to see that it does
not light.  If the filament lights while
the ./ Dbattery is connected to the 3
terminals there is a short circuit some-
where in the wiring which should be
located before the B battery is actually
connected to the set.

Connect the antenna to the terminal
provided for it and make sure that the
shield is grounded and connected to the
common point of the rotor and stator
windings of the variocoupler. Insert a .1
megohm grid leak in the mounting at
the rear of the oscillator compartment
and place .all the vacuum tubes in their
sockets.  Turn on the filament rheo-
stat and adjust the filament circuit to
3 volts, with the voltmeter as a guide.
Plug in the headset in the output jack
and turn the oscillator dial until a local
station is heard. Set the antenna and
sccondary condensers for maximum vol-
ume and adjust the volume control rheo-
stat until the volume in the headphones
is of the proper value. It may be that
the grid leak connecting the oscillator
and frequency changer is too small, in
which case the local station may seem
unduly broad in tuning, or else the sig-
nal is distorted. Try substituting a

.25 megohm leak in place of the .1
megohm and see if an improvement in
selectivity and quality is noted. In ex-
treme cases, where the oscillator tube is
delivering a large amount of energy, a
.5 megohm leak will be required, but it
has been found that for the average run
of tubes a .1 megohm resistance is the
correct value.

‘The rotor of the coupler should now
be adjusted for critical coupling, which
will be at a point somewhere near its
right angle setting with respect to the
secondary coil. At this point the signal
will suddenly become weaker and the
secondary adjustment more critical, so
that the coupling should be set at a
point before the signal drops in volume.
This adjustment will give a surprising
degree of sclectivity and need not again
be touched even for the shorter wave-
lengths.

In case the grid condenser C, in the
frequency changer circuit is of too large
a capacity, a different setting of the sec-
ondary condenser will be noted for each
side band setting of the oscillator, these
two settings being noticeable at the
higher wavelengths. The only remedy
is to reduce the capacity of the con-
denser.  For convenience in the ex-
perimental layout, a variable XL grid
condenser normally ranging from .00015
to .0005 mfd. was dissected and a few
of the plates removed, so that the min-
imum capacity was approximately 30
mmf. and the maximum around 100
mmf. The small adjusting screw pro-
vided with the condenser will permit
changing the capacity to suit the circuit,
and it should be set at a point where the
changing of the oscillator dial from one
side band to the other will not affect
the secondary tuning,

Having adjusted the oscillator system
and the rotor of the coupler for the
wavelength range from 200 to. 600
meters, it becomes necessary to adjust
for the shorter waves. Remove the
long wave oscillator coil and insert the
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| Fig. 4. Method of Connecting Loop Antenna,
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coil designed to cover the range from
50 to 150 meters The tap on the load-
. ing coil may be brought out to a ter-
‘ minal block located on the rear of the

shelf, the antenna lead being connected

g\ p ,:/M | through the series condenser to what-
%ﬂ# ‘K‘ 2’ ever terminal corresponds to the correct
> %M tap on the coil. ‘The antenna should be
3 % | connected so that only 15 turns of the 9
- @ e ' loading coil are in the circuit, and the There S
o & Mo secondary coil tap adjusted so that but |
sliding plate . 10 turns are connected across the sec- A
equalizes capacity of condensers. Once set always set. Ondary condenser. ThlS will mean dead ,
: X , end losses, to be sure, but the inter-
c o NT' €NTA(’ mediate amplifier provides so much am- | Reason '
W plification that such losses can be tol- | ¢
| erated in order to obtain the desired sim- .
New UN.ITROL Condenser plicity of the tuned circuit. l The fine, clear tone and
(ur‘{ffedsf":ilretff'g:;i ';f::m) | If the antenna is about 75 feet long, volume of the Kellogg
measured from the far end through the Symphony Reproducer 1s
Manufactured by the mukers of the famous -

recommended by G. M. Best, Arthur Lynch, should tune over a range from 50 to 200
Mec. Murdo Silver and other radio authorities. 0 g 0
meters, with the 15 turn load coil. With
the entire loading coil and secondary in
the circuit the range is from 180 to 580

Continental Lo Loss Junior Condenser and receiver to ground, the antenna system due to the Kellogg unit
‘ with the magnetic dia-

If your dealer can’t supply you with Continental 1)hragm control.

Condensers write— |

denser Headqu: . ) . -
Condenser Headquarters meters. Where waves from 150 to 300 This exclusive Kellogg
GARDINER & HEPBURN, INC. meters are desired, the use of the oscil- principle has produced
611 Widener Bldg., Philadelplhia, Pa. I lthOf COll having the 100_300 meter \\'Oll(leI'S il] the accurate
e — =y | 3 ; . S
range 1s rc§omme{1ded, so that the os reproduction of voice and
cillator settings will be ncar the center . . A s
| . i
‘ l of the scale, and the secondary turns INUSICSIPIANORITY SIC ST
VEN should be increased to 24. If the an- usually fine, the lowest
THE D tenna circuit does not tune satisfactorily tones of the saxophone to
PllfIE at the waves between 50 and 200 meters, the highest of the violin
, RA the tap taken out on the lo‘admg cqll are as clear as a bell, the
may not be at the proper point and in SoErane voic I
The tide has turmed—Resistance that case a little experimenting will soon QIFEe WOUEES (Eai) atiley
Couplec mplification is here to : . ir
atoy and in mow riding the “top- show the proper amount of loading in- be admired.
LD S T e ductance which should be in the circuit.
aven Super Amplifier and Am- Q.8 g
plifier Kir, combined with the The completcd set Should be fastened | Observe the “gld construction
Daven High Mu Tubes, will 0 0 i 1
\ give to any receiver that su- to the cabinet by means of four machine ! of this unit, the exactness o
} perior amplification you demand. every delzul, the size of the mag-

screws, with acorn nuts, as shown in the
picture of the front panel layout. At
each end of the cabinet, strips of wood

nets. The unit is the reason.
For attractive proposition ask

The Super Amplifier...... 3
High Mu Tubes Mu-20
Daven Power Tubes Mu-

h ”;:; :'"(;:;T;:::;wm at least 15 in. wide should be fastened your jobber’s salesman or write
Bal the Restaor Mamnal so that they will furr.lish a support for direct to us.
Fromp:lol:;i:;?n;g:.' 25c. the panel, the mounting screws passing o L
Fronp through ,I‘E;)‘es d.‘_i““ed [ the wooden | | Kellogg Switchboard & Supply Co.
\D'A\WEU/\R‘R\DT‘OAQGRPOMT'JGM strips. e distance the strips arc'set 1066 W. Ad St. Chi Il
F : Pt il | back from the front edge of the cabinet . ams ot,, icago, 1ll

depends upon the thickness of the panel,

and for a 3/16 in. bakelite panel, with

. 1/16 in. sheet brass shield, the strips 9214 volt
i should be set back a total of ¥4 in. el
N . .
Should the constructor desire to use evef}:as“"g
. recharge-
a loop instead of the outdoor antenna, ableg
the antenna series condenser, loading “g”
coil and coupler can be omitted, thus storage , (]
requiring only two variable condensers. battery ‘ . ‘
" ld b d $2.95
The loop should be connected to the cnel R
. . . includes AT
onl frequency changer as shown in Fig. 4, in ehemieal F ey STOME
814 PAGES—drentogt book on Y which case the regenerative loop feature i gy
Radl 1 tten. v—nuthori- - o
it ive—conmiote. - Tacked wHth sound, can be employed, using a small balancing oo ggyver
pragtical informntlon useful to every il f 5 . . .
randlo fan. Sond $1 to-day. Movey COﬂanhCl [0} not over 0 micromicro- Does mot lose charge standing idle. SPECIAL—
bagk 1T not satlstied. 5 1/ ; e <5 ? s 1 y 0 ) ial
Internationni Correspondonce Schools fﬂl(ldS. 2-221, (45 volts) $5.25; 90 volts $10.00. Any specia
Box 8264-C, Scranton, Ponna. B detector or amplifying voltage easily had. Very
In thC next i1ssue Of RADIO the l)ase- easily charged. Nearly 3 years sold on a non-red
T —— 1 d d l ll 1 A d a1 l d f tape 30-day trial offer with complete refund if not
i The N boar model wi oe escribed, Tor use thoroughly satisfied. Further guaranteed 2 years.
'he New -1+ 1 c . Knock-down kits at still greater savings. Complete
) [ eSPClel‘ly “lth g 100[) ant?nnd. ThOSC ready to run **B* Battery charger $2.75. Sample
‘ E | ‘ S E A who wish to employ as many of the stor- cell 35c. Order direct—send no money—simply pay
o . l . ’ . 11 . expressman when delivered, or write for my free
SUPER-FIVE age batte’Y tubes as 1s practicable “'lll literature, testimonials and guarantee. My large 36

page radio goods catalogue 10c. Same day ship-
ments.

enabling the conversion of previously B. E. SMITH
z . 31 Washington Ave., Danbury, Conn.
built sets into the new arrangement.

West of Recky Mountains.......8$85.00 find the data of value, at the same time
Kant of Rocky Mountalns..... $50.00

Chelsea Radio Co., Chelsea, Mass.
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A Set You Can Relyvﬂpon

Have you ever had the experience of logging almost every station in North America? And then—the very
next night after you have bragged about your radio all day and a bunch of friends are in to listen, the
same set refuses to drag in anything over 500 miles away, and that with difficulty ?

We all demand from our radio whatever the make, distance, selectivity, tone quality; but there iz another
characteristic that applies peculiarly to the B-T “NAMELESS" and that is Consistency. Onco you have
it logged—go back and get it.

Bocause of the circuit itself and the efficiency of B-T apparatus used in its construction, the *NAMELESS"
bas that extra semisitivity, a reserve power to g0 out and bring them in even when atmospheric conditions
are not the best.

The **NAMELESS' is a combination of a circuit designed for the parts and the parts designed for the
circuit with a method of construction that insures success to even the most inexperienced builder.

Kits containing the essential parts for the "NAMELESS" can be purchased at all reliable radio stores.
Descriptive bulleting describing the *NAMELESS" may be bad from your dealer or by mail at your request,

BREMER-TULLY MFG. CO.

532 8. CANAL STREET CHICAGO, ILLINOIS

Apparatus Given
Without Cost!

During the summer months we will offer you the choice of
one of the premiums listed below in return for only one sub-
scription to “RADIO” for one year. This subscription costs
you only $2.50 and you get a very useful premium with your
subscription. Get double value for your money. Subscribe
now while this big offer is in effect.

The Marvel 110-volt Electric Soldering Iron will
be given to you free of charge if you subscribe
to “RADIO” for one year. ($2.50).

Soldering Iron

The 21-plate Signal Electric Variable Condenser
is given free with a subscription te “RADIO”
for one year. ($2.50).

Condenser

Phono -Unit

Attachment for your phonograph. This loud
speaker unit is made by the Union Fabric Com-
pany. It is known as the “AMPLTONE.” One
subseription to “RADIO” for one year at $2.50
brings you this unit free.

The seventh edition of the bound form of Lefax
Radio Handbook, retailing at $2.50, is given to
you free of cost with your subscription to
“RADIO” for only one year. Full price, $2.50.

Send $2.50 today

Get “RADIO” for a full year and one
of the above premiums

“RADIO”

Pacific Building, San Francisco, California

Lefax Book

Tell them that you saw it in RADIO

NAVAL SHORT-WAVE WORK

(Continued from page 10.)
The Naval Rescarch Laboratory was
transmitting on a 20-meter wavelength,
whereas the Australian amateur station
was sending on 21 meters. The Naval
shortwave receiver has a frequency
range from 2,000 to 17,000 kilocycles
(150 to 20 meters.)

The transmitter employed by Dr.
Taylor, consists of three 250-watt vac-
uum tubes. These are of the XL fila-
ment type. It has a frequency range from
2,000 to 17,000 kilocycles. ‘This trans-
mitter was used in “working” both the
stations in London, England, at noon
and in Sydney, Australia, during night
time. Regular communication can be
carried on with stations in California at
any period of the day, thus giving proof
that high frequencies travel over con-
siderable distances during daylight. Low
frequencies are not so fortunate in this
respect.

The Naval Research Laboratory is
not only demonstrating the utility value
of short waves on the order of 20 to
100 meters—but in the transmission of
high frequencies this experimental sta-
tion is operating precisely on the wave-
lengths indicated. The deviation—
from 20 meters, for instance—is negli-
gible, estimated to be only one-thou-
sandth of one per cent. This work of
accurate frequency adjustment is a credit
to Doctor Taylor and his co-laborers.
If all the radiocast stations operated
upon a correspondingly precise frequency
basis there would be less confusion in the
air and not so much difficulty in separat-
ing the signals of two transmitting sta-
tions at the receiving points.

MORE MILES TO THE
DOLLAR
(Continued from page 22.)

dred stations on a good loud-speaker.
The list includes stations up to 2000
miles distance. By the addition of an-
other step of audio-frequency amplifica-
tion the volume may be increased to a
point where it is beyond criticism.

It is my plain opinion, based on the
experience outlined above, that the
Browning-Drake is destined to become
one of our premier circuits. It excels
most neutrodynes, costs less than a good
superheterodyne, and has none of the
maddening idiosyncrasies of the Roberts.

Ho, for some magnet wire and a hand-
ful of twenty-penny nails—the rest of
the stuff is in that old set of yours that
mixes missing people with grand opera
and gets out of town like the small boy
who decides to run away from home,
but desists from hunger before he reaches
the city limits.

A short piece of common lamp-cord,
with terminals on each end, will make
a very handy article around the radio
table.




=

IDEAL TUNING IN KILO-
CYCLES
: (Continued from page 26)

The case of the straight line wave-
length condenser is much stronger, as its
functioning in tuning is excellent and its
capacity ratio great. When used with
the proper inductances it admirably
covers the entire band of desired fre-
quencies, and possesses the only slight dis-
advantage of unequal station spacing. Its
ideal use, though, is in wavemeters, etc.,
but in time to come, it also, must be sup-
planted by the straight line frequency
type, whose use on very short waves or
the extremely high frequencies now
opening up, is imperative.

ol O

Fig. 64. Series Condenser Closed.

There are many sets in use today that
fail to tune down to the new radiocast
frequencies. This trouble may be reme-
died by using a small fixed condenser in
series with the set’s variable condenser,
so that the total effective capacity is
thereby lowered, thus increasing the
range. A .00015 or .0002 mifd. con-
denser may be fastened and connected
to the stationary plates of the receiver’s
variable, as in Fig. 6. A short strip of
spring brass with a contact point and
backed by a thin piece of insulating ma-
terial is mounted on the condenser’s up-
per terminal, so that rotation of the

that secret door
and what il means

It protects the secret of our pro-
cess of impregnation. Impreg-
nation makes Aderovox Tested
Fixed Mica Condensers accu-
rate. It fixes the layers of tin
foil and mica into a homeo-
geneous unit that will not be af-
fected by moisture or tempera-
ture changes.

Aerovox builds up to a precise capacity.
No other manufacturer does this. Aero-
vox is endorsed by Radio Ncws, Pop-

ular Radio, Professor Wheeler of Yale
and many leading sel manufacturers,

Made in all capacities. Write for par-
ticulars of our complete line, including
Resistoformers, Rheostats and Grid Leaks
Cricaco OFFIcE:
53 W. JACKSON BOULEVARD

Western Representatives

Rice-Hirr Company
San Francisco Los Angeles

AEROVOX WIRELESS CORP
489 Broome St..

Tinthe secret \

\ im,bregnation

NewYork City

process of

IMPROVE YOUR RECEPTION
WITH

X-L VARIO DENSERS

What They Have Done for Others
They Will Do for You

SPECIFIED BY
GERALD M. BEST

Endorsed by
LAURENCE M. COCKADAY

Tested and Approved by
G. M. WILCOX

Professor of Physics, Armour
Institute of Technology

MODEL N—Capacily range 1.8 to 20 micro-
microfarzads, for balance in Roberts two tube,
Browning-Drake, McMuwde Silver's Knock-
out, Neutrodyne and tuned radio frequency
circuits. PRICE, $1.00

MODEL G—Two capacity ranges, .00016 to
.00055 and .0083 to .001 Micrefarads, for the
Cockaday circuits, filter and intermediate
frequency tuning in csuperheterodyne and
positive grid bias in all sets. PRICE $1.50

Set which
-startled
the World

FRESHMAN

| MASTERPIECE|

» The Greatest Value
Ever Offered in A
Radlo Receiving Set

For sale by authorized
Freshman dealers only.

MUSICAL
QUALITY

DX RECEPTION, SELECTIVITY and NOISE

ELIMINATION is improved to an unusual de-

X-L RADIO gree by the mse of NEW YORK COIL

LABORATORIES C%MPANY'S PRECISION MICA FIXED CON-
( : DENSERS.

CHICAGO
Pacific Coast Representative:
Baldwin-Pacific & Co., San Francisco

Canadian Representative:
John Duncan & Co., Ltd., Montreal

2428 Lincoln Avenue Used by the leading sst manufacturers

Our “Selector’ Variable Condensers, Mounted
and Unmounted Audio Transformers and B Bat-
tery Eliminator Condensers, are leaders.

""‘E o E

Fig. 6B. Series Condenser Open.

— The Window-pane

H == Lead-in Connector

Sticks to glass
without holes.

___E\‘: —— On or off instantly
[ Ler —=3

J

variable’s plates causes the contact to
shortcircuit the small fixed condenser.

New Yor

o Atyourdealer
The lead to the stationary plates of the $%0£ or post %ld 338 Pearl St. New York City
variable is taken off and connected to the TBORE HOLES - |566 Tibbitts St. Pacific Coast: Marshank Sales Co.,

F_IN YOUR HOUSE - pirtiand, Oregon 926 Ins. Exch. Bldg., Los Angeles, Cakif,

fixed condenser’s upper terminal.
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“‘Ask the man who was there last year’’

SPACE NOW SELLING

for the

Sth ANNUAL

Boston Radio Exposition
OCTOBER 12-17, 1925

Mechanics Bldg.---Boston, Mass.

Largest Exposition of its kind in the Country
5 Great Halls---120,000 Square Feet of Space

Write, wire or phone SHELDON FAIRBANKS, Director
I 209 Mass. Ave., Boston, Mass.

Absolutely warranted to
protect your set from light-
ning, with a guarantee to
pay you $100 or repair
your set, should it be
damaged through any
fault of the
FIL-KO-ARRESTER.

Listed as standard under the
re-examination service of Na-
tional Board of Fire Under-.
writers,

dealer has send hi
A o e et Woateme
DX Instrument Co.
Harrisburg, Pa.

RALGISTLAED

! =20
ARE YOU A SUBSCRIBER?
Send for Trial Subscription ..

$1.00 for Six Months

Sﬁ‘ﬁ?ﬁ’?ﬁ’w

ACO0D Ty >

PACIFIC COAST
Globe Commercial Co.
905 Misslon St.
San Franeiseo, Calif.

Many radio set manufacturers are adopting Superlro‘n Tubes as
standard equipment . . . TO MAKE THEIR SETS BETTER.

When you buy a set look for Supertrons or buy Supertrons to
make your set better.
Guaranteed by serial number for your protection.

Two Dollars Each
SUPERTRON MEC. CO.,

222.228 Washington Street, Hoboken, N. J.
Export Division: 220 Broadway, N. V. City

A

SERIAL NUMBER
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GREAT SUMMER
RADIO HELP

RADIO WORLD

First National Radio Weekly

Every summer issue contains pointers that help
readers to get the best out of their sets. Many

authorities.
Dept.

illustrated articles by
Question and Amnswer
Seven day programs.

New Hookups

$6.00
$1.50

Newsdealers everywhere.
$3.00 six months.

15¢ copy.
year (52 nos.).
three months.

SPECIAL:

Splendid

Send $1.00 for trial subscription of

eight issues, or send $6.00 for 52 issues and we
will send you RADIO for one year as a pre-

mium
Ask your newsdealer to show
you a copy today.

RADIO WORLD

1493 Broadway, New York City

Dealers and Fans
Send for FREE copy of the

CARRIER WAVE

A Weekly Radio Magazine Containing

Advance Programs of Prominent
Broadcasting Stations

Up-to-date Articles on Radio

New Hook-ups
Question Box

Prospective Purchaser’s Dept

A Different Set Is Tested Each Week

and a Fair, Unbiased Report Printed

“Static” Column
Where Readers May Air Their Views

Exchange Column

List Your Left-over Radio Parts and

Trade Them for Some You Need.
Applause Card Contest

Prizes each month for best list.

Radio Time Tables, Etc.

$2

————— Clip This Coupon — — — — —

THE CARRIER WAVE
71 W. Broadway

Check Items Wanted

1 Send free copy of Carrier Wave.
[[] Send speeial dealer’s proposition.

[[] Enclosed 50c stamps for 3 months trial sub
seription (one copy each week.)

Name

Salt Lake City, Utah

"

Address

i

RADIOA

A Classified Advertising Section Read by Better Buyers

The rate per word is eight cents net. Remittance must accompaay all advertisements.
Include name and address when counting words.

ADS FOR THE SEPTEMBER ISSUE MUST REACH US BY AUGUST FIFTH

¢
4
i

DS

A RECHARGEABLE “B”
With a Strong Guarantee
The See-Jay Battery has met all tests and is en-
dorsed and recommended by the Washington Information
Service Bureau and thousands of satisfied users. Gennine
Alkaline connected elements. Strictest Government tests
passed. No drilling or wiring, Connectors crimped under
1000 pounds pressure. Save Time, Temper and Money.
100-Volt Unit, $7.00; 140-Volt, £10.00. Why pay more?
Complete assembled batteries, solution separale, shipped
dry, 100-Volt, $12.00; 140-Wolt, $16.00. Sec-Jay Units
sold on money-back guarantee. Write for literature and
send 20c for improved sample cell. See-Jay Battery Co.,
Dept. R, 915 Brook Ave., New York. Prompt Mail
Order Service. Wholesale and Retail.

ARC & SPARK SYSTEMS
Send for Descriptive Circular QRD.
Interesting and Instructive
Pacific Radio School 433 Call Bldg., San Francisco

2650 MILES DISTANCE with one tube. Any novice
understands our Simplified Instructions including Panel
Layout, picture diagrams, etc. Write for BIG FREE
BOOKLET. VESCO RADIO CO., BOX 117-RC, OAK-
LAND, CAL. (TC)

AGENTS—Signs for stores and offices. Entirely new.
$50 week easily made. World Signs, 116 W. Washington,
Chicago. (TC)

SWAMP THE STATIC. Circuit and specifications for
powerful four-tube broadcast receiver covering 40 to 600
meters mailed for $3.00. Easy when you kuow how.
W. G. CONGER, Independence, Missouri.

LEARN CODE in one hour. Methed now $1.50 post-
paid. H. Anderson, Box 593, Great Falls, Mont.

THE NEW square plate Ensign Variable Condensers.
JUST OUT! Brass plates. Efficient on low waves.
Get one of these ocondensers without cost in return
for your subscription to “RADIO™ for only two years.
Five dollars brings you the condenser and the maga-
zine. Send your check now. There are only a few
of these condensers in our stock. ‘‘RADIO,” Pacific
Building, San Francisco.

THE LEFAX RADIO HANDBOOK, 7th Edition. In
bound form. Contains a wealth of useful radio data.
Very conveuient siae for carrying in your pocket. This
$2.50 book is given to you free of cost if yon subscribe
to “RADIO" for one year. $2.50 covers the entire cost
of this big offer. ‘‘RADIO,” Pacific Building, San
Francisco.

PHONOGRAPH UNITS FREE. The new Union
Fabric Unit with sofy rubber attachment. One subscrip-
tion to ‘“RADIO" for one year at $2.50 brings you the
unit as a premium. Get one now. Only a few en hand.
“RADIO,” Pacifie Building, San Francisco.

KEEP station records in THE RADIO LOG BOOK, a
handy pamphlet for recording stations heard, dial set-
tings and other data. The price is oenly 10 ecents per
copy. For sale by Pacific Radio Pub. Co., Paeific Bldg.,
San. Francisco.

FUNNY RADIO STORIES. 12 of ’‘em in the
“RADIOBUSTER,” Volney G. Mathison’s humorous
thriller. 112 pages in bound form. Mathison knows how
to write. You will enjoy his steries. Send $1.00 today
for a copy of the “RADIOBUSTER,"” or get it free
with your subscription to “RADIQ" for ome year
($2.50). Pacific Radio Publishing Co., Pacific Bldg.,
San Francisco.

YOUR RADIO QUESTIONS ANSWERED FREE.—
Gerald M. Best, technical editor of “RADIO,” will an-
swer ten radio questions for you if you subseribe to
“RADIO” for only one year at $2.50. Get this won-
derful technical service, together with a good, practical
radio magazine. “RADIO,” Pacific Bldg., San Franciasco.

FOR SALE—Kennedy Type 110 Universal and Type
525, 2 stage amp. $80.00 Paragon R. A. 10 Tuner and
DA2, 2 Stage Amp. $40.00. Magnavox A. C.-2, 2 stage
power amp. $20.00 Magnavox R-3 $15.00. William Gray,
Js., Milford, Del.

RADIO BOSPITAL—Specialists in Nemtrodyno and
Superheterodyne, Dept. 3, Abilene, Kansas. (@.C.)
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TRANSMITTING HAMS! ! ! 500 eycles makes great
stuff for the plates. Listen for KFUI and sce how it
sounds, and carrics. Have several generators, 500 cycle,
AC, from 13 to 2 K.W. which will make the tubes
reach ont in the same way for you. Priced right. Send
for details. D. B. McGown, 1247 Forty-seventh Ave.,.
San Francisco, Calif.

TESTED GALENA CRYSTALS 50c pound,
Buskett, Metatlurgist, Joplin, Mo. (3T0).

bulk.

GENUINE EDISON ELEMENTS, 2 cents pair. Con-
nected Elements, erimped on under heavy pressure,
3 cents pair; any quantity. SEE-JAY BATTERY €O,
915 Brook Ave., Dept. R., New York City.

BUILD YOUR OWN RECHARGEABLE B BAT-
TERY. Large Edisou elements wired with pure nickle
wire, welded connections 7Y, cents per pair postpaid.
Sample and “*dope’ sheet 10 cents.  Separators 15 eent
each. Good money may be made assembling and sell
ing these batteries to radio set owners. Chas. Snively,
UV, Woodburn, Oregon.

1500 VOLTS FOR $45.00!1 1 ! RADIO GENERA-
TORS. DBrand new General Electric 24 volt, 31 amp.
drive, to 1500 V 233 M.A. Naval Air-Service radio
dynamotors $45.00 ecach. These machines also make
first class high voltage generators for plate supply, and
as such can be furnished with shafts extended for
belt drive for $3.00 extra, F.0.B. San Francisco. Have
750 volt tap, and may also be used on Jower input volt-
age or lower speed for lower voltage. D. B. McGown,
1247 Forty-seventh Avenue, San Francisce, Calif.

LARGE NUMBER STANDARD PYREX COPPER
PLATED, large size Leyden Jars, .002 Mfd., Capacity;
all brand mew and in original packages; made by John
Firth of New York. Priced at $2.00 cach. (list at
about $7.50). D. B. McGown, 1247 Forty-seventh Ave-
nue, San Francisco, Calif.

SPECIAL TRANSFORMERS, steel, insulation, distor-
tiouless audio transformers, **B'" supplies. S. M. Gard-
ner, Emeryville, Calif.

SALESMAN, cxperienced assembling demonstrating anl
selling radio, desires conmection with northwest firm,
calling on dealers or selling direct. Have car, references
exchanged. W. 1. C., 2110 N. Sheridan Ave., Minne-
apolis, Miun.

FOR SALE—Make your loud speaker set be heard
three blocks. Western Electric three-stage power amli-
three blocks. Western Elcctric three-stage power ampli-
Newman, Calif,

HERE’S
THE
PROOF,

N UNSOLICITED testi-

monial from an advertiser
using the RADIOADS col-
umns has this to say in regard
to the pulling power of these
little business producers:

“Had no trouble in disposing of my
Kennedy receiver after running an ad
in your July number. Received un-
swers from all over the country.
“(Signed) Frvy~x BEALL,
“Rox 246, Newmun, California.”

There’s the proof. You can also sell
your used apparatus if you advertise
in these columns. The rate is only 8
cents per word. Mail your copy now
for the next issue.

[ - N

RADIOADS PAY!
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VALLEY B-ELIMINATOR

Takes the place of B batteries in providing plate
voltage. Has rheostat controle for exaet ad-
justment,

VALLEY BATTERY CHARGER

Charges A Batlery at correct 6 ampere rate with
minimam current consumption. Also suitable for
B storage batteries. No bulbs or liquids.

Here is the Valleytone Receiving In-
strument with a new principle in radio
reception.

By the new “potential balance” method
(Pat. Pend.), which is used for the
first time and exclusively in the Va-
leytone Receiver, increased efficiency is
obtained with the use of low loss parts
throughout.

In planning the Valleytone, we real-
ized that to make just another receiv-
ing set would not be sufficient. Ac-
cordingly we selected to head our radio
engineering staff a man who for years
has spent practically his entire time in
radio research.

With our engineers, this expert went
to work to develop a superjor instru-
ment. The result was the “potential
balance” method of controlling radio
frequency. The “potential = balance”
control suppresses all tendency of the
receiver to go into oscillation and
makes possible reception efficiency

The Valleytone Radio Receiver

never before achieved in a five-tube
radio frequency receiver.

In addition to the use of “potential
balance” for the first time, the Valley-
tone is also employing for the first time
the toroidal or doughnut coil radio
frequency transformer. This coil is a
special bank-wound toroidal giving the
peak of efficiency. It will give greater
distance, volume, selectivity and qual-
ity of tone,

The Valleytone Receiving Instrument
has three tuning vernier dials and two
rheostat dials, one governing the de-
tector and one governing the radio
frequency. It also has two jacks on the
panel. Underneath the jacks is an A
battery switch. All wire connections
are made from the rear.

The cabinet is solid walnut in two
tones, with inlaid gold stripes. The
panel is Bakelite, engraved and let-
tered in gold. The whole instrument
makes a beautiful appearance--- an or-
nament to any environment.

VALLEY ELECTRIC COMPANY

San Francisco Office:

144 Second Street

Valley Electric

See the Valleytone Receiver, Valley B-Eliminator, and the Valley Battery
Charger at the Pacific Radio Exposition, San Francisco, August 22-28.
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Cambrldge Mass,

U.S.A.

TYPB 347-H (g 50 MSF
PANEL MOUNTING

VARIABLE AlR CONDENSER

PRICE ‘S 00

GENERAL RADIO Condensers
Have Good Interplate Con-
ductivity and Low Losses.

Total condenser losses at radio
frequencies are the sum of con-
ductivity losses, eddy current
losses, and dielectric losses.

Conductivity losses most seriously af-
fect the efliciency of a condenser under
working conditions. They arise from
poor contacts between plates and
from poor bearing contacts. Soldered
plates and positive spring bearings re-
dyce these losses to a minimum.

Eddy Current losses occur in metal
end plates and condenser plates them-
selves., The use of hard rubber end
plates eliminates entirely eddy cur-
rent losses introduced by gmetal end
plates. r

Dielectric losses are duefto absorp-
tion of energy by the insifjating ma-
terial. When a good dielec/ic such as
hard rubber is used in the end plates
they have less effect upon the efli-
ciency of a condenser at radio fre-
quencies than any other set of losses.

Electrically

and
echanzcally

for Perfect Performance
in Radio Reception

For use at broadcast wavelengths General Radio Type
247 condensers represent the best balance between low
conductivity, eddy current, and dielectric losses that 1s
consistent with efficient design and popular price.

The plates of the rotor and stator groups are individually
straightened Dbefore assembly and firmly soldered 1 a
jig while they are in perfect alignment. The use of high-
grade hard rubber in the end plates eliminates Llllll(_]\
eddy current losses from the end plates.

Specially shaped plates assure a uniform wavelength
variation.

Positive contact spring bearings provide a good con-
nection with the rotor group and ecliminate the disad-
vantages ol a pig tail connection. Mechanically as well
as electrically General Radio condensers are the stan-
dards of excellence.

Rotor plates are counterbalanced to permit smooth
operation and accurate dial settings.

Lower losses and lower prices make General Radio con-
densers the outstanding values for popular use.

Type 247-H 500 MMF Vernier
247-F 500 MMF Plain... B
“  247-M 250 MMF Vernier . - 4.50
“  247-K 250 MMF Plain . . 3.56

Write for descriptive folder, “Quality Condecnsers” and
our latest Catalog 921.C. ~ -

GENERAL RADIO CO.

Cambridge, Mass.
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