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RADIO TUBES
T'he Heart of your Receiving Set

I N the case of all living things the heart is the most vital
organ. Weaken, injure or destroy the heart and life is
accordingly weakened, endangered or destroyed.

In a radio receiving set the tube is analogous to the
heart. Removeit entirelyand thesct will cease to function.
Use an inferior tube and the results will be inefficient and
generally not pleasing to listen to.

In living things a perfect heart does not always insure
a healthy oody, but on the other hand 1t is indispensable.
The same (s true of the radio receiving set. It may be
perfect in every detail but unless the best tubes are used
the results will not be perfect.

Cunningham Radio Tubes were

Cunniigham Radio Tubes developed in the great Research

Laboratories of the General Electric Co., and are now being
made in that company’s modern and mammoth factories
under the supervision of highly skilled engineers.

Better tubes are not attainable. Thete is a model
specially adapted to every set, every circuit and every
socket used today. Every radio dealer can supply you
with Cunningham tubes. Buy them for -eplacements.
Insist that they be included when purchasing a new set—
and you will know that your receiving set has a perfect
heart.

The care and operation of each model of Receiving Tube is
Sully explained in our new 40-page ** Radio Tube Data Book."
Copies may be obtained by sending ten
cents to our San Francisco office.

C-301A—6 Volts 4 amp.
Amplifier ... .. . . $6.50
C-299—3 Volts .06 amp.
Dry Battery Det. &
Amp. ... .. ... B
C-300—6 Volts Gas Con-
tent Detector. . .. ... . 5.00
C-11—1.1 Volts .25 amp.
Dry Battery Det. and

Amp. Special Base.... . 6.50
C-12—Similar to C-11
with standard base.. .. .. 6.50

e

Home Office: 182 Second St.

San Francisco, Calif.

154 West Lake Street
Chicago, Illinois

30 Church Street
New York City, N. Y.

PATENT NOTICE

Cunningham tubes are cover-
ed by patents dated 11-7-05,
1-15-07, 2-18-08, and others
issued and pending. Licensed
for amateur, experimenial
and enterlginment wuse in
radio communicaiion. Any
other use will be an infringe-
ment.
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The Outstanding Value
in New Kennedy Radio Sets

The new Kennedy Radio Model V is everywhere acknowledged as the one
outstanding value in the radio field today.

The receiving unit in Model V is a distinct advance in radio engineering.
It is a special development of extensive research in the Kennedy Laboratories
and was produced in response to an insistent, popular demand for more
simplified apparatus. After initial settings are made, all tuning is controlled
by a single dial. Yet, with this extreme simplicity of operation the selec-
tivity of the earlier Kennedy models has been retained. The new unit
responds to all broadcast wave-lengths and operates on any ordinary antenna.

The cabinet is of solid mahogany and follows a pleasing design that adapts
itself to home surroundings. Equipment includes all tubes, dry batteries,
Kennedy phones and plug—batteries are fully enclosed. Price, complete,

$125.00.

More elaborate Kennedy furniture models range from $285.00 to $825.00,
completely equipped, including built-in loud speaker.

See the new Kennedy furnilure models al your
dealer or write us for fully (llustrated particulars.

THE COLIN B. KENNEDY COMPANY

SAINT LOUIS SAN FRANCISCO

e e ) Y125,

HUU/I/IIII wlly equipped
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All Kennedy receiving sels
are regenerative. Licensed i
urder Armstrong U. S. |
Patent No. 1,113,149.

Tell them that you saw it in RADIO
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COVER CONTEST
AWARDS

After examining nearly 500 suggestions
for front covers to be used during 1924, the
Judges selected twelve ideas as being ac-
ceptable and worthy of the first twelve
prizes, and awarded 88 minor prizes to
other contestants. The prizes have been
sent to the winners, so that before this is
in print the recipients will know of their
good fortune. For the information of all
we publish the names of the first twelve
successful contestants as follows:

1. H. J. Wahl, Sacramento, Calif.

2. R. F. Browne, Hartford, Conn.

3. Mint Howell Jr., San Jose, Calif.

4. R. H. Deichen, Los Angeles, Calif.

5. Gilbert Mann, Providence, R. .

6. Frederic C. Fornes Jr., Buffalo,
N.Y.

7. Everett P. Gordon, Boston, Mass.

8. Wendell P. Munro, Marshalltown,
Iowa.

9. Sarah M. Filstead, Los Angeles,
Calif.

10. E. S. Sullivan, San Francisco, Calif.

11.  Charles F. Filstead, Los Angeles,
Calif.

12. H. J. Wahl, Sacramento, Calif.

The readers will have an opportunity to
judge for themselves as the various covers
appear during the year to come. This
contest was so successful in demonstrating
reader interest that the publishers have
decided to start

ANOTHER NEW CONTEST
WITH $50.00 IN CASH PRIZES

This contest will open December 1st
and close December 31st. It is for the best
account of what is the best advertisement -
in this issue and why. It is merely neces-
sary for any reader to look over the adver-
tising pages, decide what in his opinion is
the best display advertisement and write
out his reasons for so thinking.

The judges of the contest are D. Lyon,
advertising agent, San Francisco; D. B.
McGown, radio inspector sixth district,
and H. W, Dickow, advertising manager
of RADIO.

There will be 23 cash prizes, $15.00 for
the first, $10.00 for the second, $5.00 for
the third, and $1.00 each for the next 20.
The announcement of the prize winners

will be made in February RADIO.
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“The wise are free from
perplexities.”

—Confucius
Perplexity never comes to
the owner of a Grebe “13”

—he is a wise relay man.

Dot T
A\

The GREBE “13”

A Real Receiver for Relay Men

Four Points of Excellence

I The perfect combination of Regen-

* eration and Tuned Radio Frequency
Amplification. This much-sought-for de-
velopment gives you sharper tuning, greater

distance, greater signal strength and less
QRM.

n, Uses all kinds of Tubes. Special

* resistance units, instantly cut in or
out by miniature “push-pull” switches,
enable you to use any types of tubes in
combination.

In the non-oscillating condition this

* Receiver builds spark signals 'to

greater volume —in the oscillating con-

dition all spark signals and practically all
“mush” notes are suppréssed.

The SECONDARY or Detector wave-
4' length dial is calibrated direct n
wavelengths. This most convenient ar-
rangement enables you instantly to locate
a station of known wavelength.

Licensed under Armstrong
U. 8. Pat. No. 1,113, 149

HIS is a short-wave development of the Grebe
i 0 .
Broadcast Receiver, especially adapted to meet the

requirements of long distance work on 80-300 meters.
It affords sharper tuning, greater range, quieter oper-
ation.

Ask your dealer or write us.

A. H. GREBE & CO., Inc.

79 Van Wyck Blvd. . Richmond Hill, N. Y.
Western Branch: 451 East 3rd Street, Los Angeles, Calif.

Tell them that you saw it in RADIO
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The size you want—

the insulation you need

OU don’t need to wait while your panel
1s cut to order when you get ready to
build your radio set. Just go to your dealer
and ask for a Celoron Radio Panel. He will
give you, without a moment’s delay, the
exact size you want. And—what 1s more
important—you get the proper insulation
for successful results in radio receiving.
Celoron is recognized by radio experts as
the best material for insulation purposes.
Its high dielectric strength makes 1t the
ideal panel material.

Used by leading manufacturers

Many of the leading manufacturers of radio
equipment use Celoron in making their
standard parts. It 1s approved by the U. S.
Navy Department Bureau of Engineering
and the U. S. Signal Corps.

Celoron Radio Panels come ready-cut n
eight standard sizes, selected to meet the
needs of the set-builder. Each panel 1s neatly
wrapped in glassine paper to protect the
handsome surface.

Celoron panels are readily worked with
ordinary tools at home. They are easy to
machine, saw, drill, and tap.

Ask a radio dealer far one of the following
standard sizes:

1—6x 7x14 5— 7x18x3/16
2—7x 9x 14 6— 7 x21x3/16
3—7x12x 14 7— 7x24x3/16

8— 7x26x3/16
9—12x 18x 3/16

4—7x14x 3716

We also furnish Celoron in full-sized
sheets, and in tubes, and can cut panels in
special sizes when desired. If your dealer
hasn’t yet stocked Celoron panels, ask him
to order for you, or write direct to us, indi-
cating by number the size you want.

Send for free booklet

“Tuning in on a New World” is the title of a booklet
we have prepared especially for the radio fan. It con-
tains a list of the leading broadcasting stations in the
United States and Canada, an explanation of symbols
used tn radio diagrams, and several popular radio
hook-ups. This booklet will be sent without charge,
on request,

To radio dealers: Send for special dealer price list showing standard assortments

Diamond State Fibre Company

BRIDGEPORT

(near Philadelphia)

PENNSYLVANIA

BRANCH FACTORIES AND WAREHOUSES

BOSTON

CHICAGO

SAN FRANCISCO

Offices in Principal Cities

In Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto

CONDENSITE
CELORON
STANDARD RADIO PANEL

<

Tell them that you saw it in RADIQ
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Your Kellogg Radlo is }

Here is a way to get a wonderful re-
ceiver of Kellogg parts that most radio
fans will tell you, are the most reliable,
durable and efficient on the market. In
several million families this year, each of
us will be racking our brains to think of
some Xmas present to please each
member of the family. -

T ET LT

Forget all this trouble and work, and
plan a radio Christmas. Ask the boy or
dad to make up a list of reliable parts for
a simple set; then each one buy one part
for someone in the family, and you will
have a receiving set that will bring
Christmas carols and the world to your
fireside, if you have efficient Kellogg parts
carefully put together.

Such assembling is an easy matter with
Kellogg radio equipment. There are
thousands of circuits, some very efficient,
both as to distance and selectivity, that re-
quire only a condenser, coupler {or vario-
meter }, tube socket, fixed condenser,grid
leak, tube, dials, and a few other inexpen-
sive parts. Youdon’t need to buy an ex-
pensive cabinet to have a good radio set.

LI T T LT

If your dealer does not handle
Kellogg, send us his address.
We will send you our helpful
and valuable radio hand K"'"°¥¥;§m“9£"t°e

book. Starttoday on your = : Eam et
I Christmas receiving
e set,and make every member of

KEI.I.OGG S\VITCI'IBOARD
& SUPPLY COMPANY

CHICAGO, ILLINOIS

UL LN it LR i L EE R IR R LR U AR AR E R AL KK

'8y

Tell them that you saw it in RADIO
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MAGNAVOX
Products

VERY condition in the

art of radio reproduc-
tion is most successfullymet
by Magnavox apparatus.

Reproducers

R2 with 18 inch horn
$60.00

R3 with 14 inch horn
$35.00

M1 with 14 inch horn; for
dry battery sets . $35.00

Combination Sets

A1-R consists of Magnavox
Reproducer with 14 inch
horn and 1'stage Am-

pliter . . . .$59.00
A2-R same with 2-stage
Amplifier . . . $85.00

Power Amplifiers
Al-One-stage . .$27.50
AC-2-C-Two-stage 55.00
AC-3-C-Three-stage 75.00

Radio users will be serit
new 32-page Magnavox Ra-
dio Catalogue on request.

Magnavox brings you the €& }
*oice of All Christmastide

HE Art of Radio Reproduction is enjoyed by every Magnavox owner.,

Despite the ever-increasing quality and variety of Broadcast Programs,
many a receiving set:gathers dust unlamented because of insufficient
sensitivity or an unsatisfactory * ‘loudspeaker.”

Every Magnavox owner is a master of the art Magnavox Products can be had of good dealers
of radio reproduction—the results obtained everywherc
by the use of Magnavox Reproducers and

Power Amplifiers cannot be equalled with ap- THE MAGNAVOX COMPANY

paratus constructed in the ordinary way. Oakland, Calif.

The special attention of dry battery receiving New York Office—370 Seventh Avenue
set owners is called to the new Magnavox Re- Perkins Electric Limited — Canadian Distributors
producer MI, illustrated above. Toronto, Montreal, Winnipeg

MAGNAVOX PRODUCTS

There is a Magna'yox for every recewmg set

Tell them that you saw it in RADIO
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The C-H Radio Switch can be installed
on any panel in only a few minutes.
Just one 7-16 inch hole is required.
Large, convenient binding posts with
cupped washers make wiring easy.

The heavy capacity of the C-H Radio
Switch malkes it suitable for a great
number of radio control applications.
Its perfect mechanism is the result of
more than fifteen years®development by
the famous C-H engineers, specialists
in electrical control.

The Genuine Cutler - Hammer Radio
Switch is sold only in the orange and
blue carton, marked plainly with the
C-H Trade mark. Thereis no substitute

—ewven the Cutler - Hammer engineers
could not build a switch to meet radio
requirements and sell for less.

The little button projects to
warn, “I'm ON—don’t for-
get me!”” Saves both tubes
and batteries.

If You Use the New Tubes You

Certainly Need This C-H Switch

There is No Filament Glare to Remind You When the Current
ts ON—"The Little Nickeled Button Takes Its Place

"There is no easier, safer way to protect any tubes than by plac-
inga C-H Radio Switch directly in the «“A”’ battery circuit. Then
you can always be certain,when you push in the sparkling nickel
button, that the current is completely off throughout the set.

But with the new tubes, this little convenience becomes a
necessity. There is no filament glare to remind you, and unless
a C-H Radio Switch button projects to say,*“I’m Oz, don’t for-
getme,” you may easily do so at the cost of tubes and batteries.

See your dealer today. Have himshow you the Radio Switch
in the orange and blue box —and look for the C-H trade mark.
Then you can be sure that it has the famous C-11 wiping knife-
blade contact that cleans itself and holds a perfect connection
so as not to introduce microphonic noises when used in the
most delicate circuits. It only takes a few minutes to install on
any panel and adds hours of pleasure. If your dealer is not yet
stocked, send 6oc plus 10c for packing and you will be sup-
plied promptly.

‘ THE CUTLER-HAMMER MFG. CO.

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

SWITCH

Tell them that you saw it in RADIO
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A NOVEL departure was made re-

) use of radio telephony
when four officers of the Field Artillery
of the War Department operated a
radio telephone outfit and adjusted fire
from a battery of guns simultaneously
' during a flight. This
ea accomplished following thirty
munutes of instructions to these officers
unskilled in the use of wireless telephone

\
CYWIpPITICIIR.

The first attempt to employ a two-
way radio-telephone outfit in conjunc-
tion with spot firing for the Field Artil-
lery was for the Fourth Field Artillery
at Gatun, Panama Canal Zone. which
employed 2.95-inch mountain batteries.
A mobile wireless outfit—type SCR-108,
or radio tractor of the Signal Corps—
was sent to Gatun. This wireless sta-
tion on wheels was connected by con-
ventional field telephone lines with bat-
tery commander’s station direct. The
results of the maneuvers were gratifying
and officers of the Field Artillery of the
War Department were commendatory
of the achievements.

I'he so-called Coast Artillery reglages
held during the firing season have been
pronounced superior to any similar
events in the Panama Canal Zone, both
with respect to reliability and extension

RaADpio for DECEMBER, 1923

Radio Telephony With Airplanes

By S R \\v’inte,rs

of range of the two-way radio-telephone
communication. . The Air Service of the
War Department, at the request of the
Coast Artillery Defenses of Cristobal
and Balboa, spotted the fire for the three
Coast Artillery stations at Forts Ama-
dor, Sherman and Randolph. During
the course of these maneuvers 49 flights
were made for the pyrpase of negotiating
radio-telephone communication and not
a single failure was recorded.

The use of radio in the Panama Canal
Zone is ordinarily associated with
emergencies or where other forms of
communication are interrupted. Yet
during the last twelve months the Air
Service of the War Department nego-
tiated 261 flights from France Field
Panama Canal Zone, for the purpose
of carrying on radio communication.
These ascensions embraced wireless test
flights, voice-controlled formation flights,
Coast Artillery reglages, Field Artillery
reglages, tactical maneuvers and recorn-
naissance and coast patrol work. Thus
the radio activities of the Air Service in
the Panama Canal Zone averaged one
flight a day, not including Saturdays
and Sundays.

The regularity as well as the diver-
sity of these flights in the interest of
radio communication — a radio labora-

tory on the wing, if you please—have
produced information of worth in both
war and peace times. The value of
radio-telephone communication in issu-
ing and receiving instructions in the
air has been unmustakably demonstrated.
The results of the last tactical inspec-
tion by the Department Commander
fortified any previous conclusions on this
subject, when France Field was required
to dispatch all of its aircraft and flying
personnel to the Balboa Flying Field for
inspection and maneuvers. The activi-
ties of the aircraft in proceeding to the
different sectors and reporting positions
and observations after arriving at these
sectors established the significance of
trustworthy wireless communication.
The experimental flights negotiated by
the Air Service of the War Department
in the interest of radio communication
in the Panama Canal Zone have likewise
disclosed certain informatinn about radio
apparatws. Notably, for the first titne
two DHA4B airplanes, equipped with
SCR-73 spark sets, were enabled to
report their positions in the air by radio
from Aguadulce to the France Field
ground radio station, a distance of ap-
proximately 80 miles. This signalling
was accomplished despite interference.

Countinued on page so0

Radio Tractor Used to Communicate With Flying Airplanes During Army Tests at Panama
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The Outlaw Set of Paris

FTER many months of mysterious

transmissions, the “Mystery Set” of
Paris has at last been located. And
even now, it retains some of that enig-
matic and puzzling atmosphere which
envelops all mysteries. For fully a
month, the mysterious transmitter, hid-
den somewhere in the big capital of
France, baffled the efforts of the police,
the military, and the amateurs, who all
bent their energies toward its location.
Yankee ingenuity, however, kept the
radio field guessing, and it wasn’t until
a few weeks ago that the entire story
of the “Zero Post” was revealed.

It could be said that the beginning
of this remarkable set was in 1910,
when R. Gouraud, a young amateur in
New York City, began experimenting
with radio. He went through the usual
school of the amateur, and followed the
progress of the science closely, until the
beginning of the War, when he went to
France in 1916 with the American Am-
bulance Corps. He was later trans-
ferred, upon our country’s entry in the
conflict, to the aviation section at Avord.
After the war, he chose to stay in
France, and, once settled, he plunged
deeper than ever into his hobby.

Gouraud’s first appearance into the
limelight happened over a year ago,
when he announced that he was using a
rather unusual kind of radiating system
with which to send out signals to the
French amateurs. It was a four-wire
prismatic cage, about 30 - feet long,
strung 40 ft. above the ground, and at-
tached to a counterpoise. The distance
between the counterpoise and the aerial
was about 25 ft., and consisted of a
four-wire arrangement. But, unlike
other counterpoises, this one was not
placed under the aerial but on the same
level with it. Thus the effective height
of the ‘“ground” connection was also
that of the aerial, and he had, theoreti-
cally at least, no ground to his set.
Great success attended the use of this
system.

By Lloycl Jacquet

These experiments in transmitting led
the young American to further work,
and he attempted further developments
in the transmitting and receiving fields.
In 1922, he developed a combination
sending and receiving set which was
very practical. It was so arranged that
it required no switch to transfer over
from sending to the receiving position.
In other words, a conversation could be
carried on exactly as with an ordinary

Cutting in boldly one night, as every-
one was tuned in to listen to the Eiffel
Tower, Gouraud opened up on his new
set, and announced slowly in English
that he was an American station testing.
He talked, sang, and then announced
that there would be further entertain-
ment the next evening, and, with the
usual “Bon soir mesdames et messieurs,”
closed up for the evening.

Transmitting without a license is, of

o S

-,‘&Aﬁ-

The Parisian Mystery

telephone,—each person equipped with
such a set being able to talk back and
forth  without interruption. The first
set was crude enough, compared to the
many refinements which were developed
later, and incorporated into the mystery
set.
So, in a dark corner of the radio
laboratory of the young experimenter
was born the “Zero Post,” which cre-
ated such a storm last spring, and caused
so much furor among radio fans and en-
gineers as well. It was a transmitter of
800 watts input, and workable on

wavelengths up to 1000 meters.

[——

Airplane Radio Transmitting and Receivi

ng Set Which Reported Air Positions

by Voice Modulation for 100 Miles Distance

WWW.americanradiohistorv.com

course, strictly prohibited in this country
as it is in France, and Gouraud had no
license. He had hit upon this idea, how-
ever, to see how far his set would carry.

The results came soon enough. The
daily newspapers in Paris came forward
with long stories of spy stations, others
maintained it was a publicity stunt, and
a- third that it was an English station.
Suffice it to say that the Paris ether was
surcharged with excitement.

The young inventor continued his
broadcasts for several days. Occasion-
ally he would put on a record, and give
his audience some jazz music, presum-
ably of American origin. The news-
papers began to publish regularly his
“program,” and to give out information
as to the wavelength, hours of trans-
mission, etc. Gouraud must have been
chuckling to himself!

Soon, however, the military and the
police took a hand in the matter, and
automobiles equipped with direction
finders began to scour the Paris streets
and the suburbs. They located the set
as far as the very block in which it was,
but there the scent ended. They could
not locate the mysterious “Zero Post.”

The inventor himself came out with
all of the details of the installation, and
thus ended the career of one of the great-
est radio mysteries that French radio
fans ever beheld.
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This article eliminates some of the mystery that has alwa
for separating electric currents of different frequencies.
nomenclature of the subject and will be followed up by an article on practical filter

design.

HE theory of the electric current

filter seems to be one subject on
which there is no elementary literature.
The reason is probably that, unlike most
electrical apparatus, the filter grew from
the top down, i.e., its theory was not
deduced from its operation, but it was
evolved in accordance with rigorous
mathematical computations. T'hen, too,
filters have been used almost wholly in
telephone practice, and terminology
quite unfamiliar not only to the ama-
teur, but to many qualified engineers as
well, has joined forces with the awe-
inspiring mathematics®to keep the casual
reader at a distance.

There are three things that many
amateurs would like to know about fil-
ters—what they do, how they do it
and how they are made. We will
touch upon these questions lightly and
in order.

Suppose we have a line which carries
current at many frequencies. We wish
to deliver certain of these frequencies to
a second line, at the same time excluding
certain others. Between the two lines
and connecting them we insert a filter.
A filter is simply a combination of jm-
pedances, and, like any impedance, it
offers opposition to the flow of current,
and the amount of opposition it offers
depends upon the frequency. WWhere the
difference comes in is that the current
of those frequencies which the filter is
to exclude starts through the filter just
as it would through any other imped-
ance, but it is side-tracked, or short-cir-
cuited, on its way through, so that little
if any of it ever reaches the second line.
This disappearance of current as well as
voltage is what is known as “‘attenua-
tion,” and cuts down the power passed
through much faster than would any
mere interposition of impedance.

The properties of filters that give
them their especial value are: (1) With-
in certain frequency ranges (known as
“pass-bands’’) power is transmitted with-
out attenuation. (2) As the frequency
changes, attenuation begins at certain
definite  “‘cut-off”’ points, and rises
rapidly to high values, to fall off again
as rapidly as the next cut-off point is
approached.  (3) Filters may be de-
signed with as many pass-bands as re-
quired and the cut-off points may be
established wherever required.  (4)
Adding a second filter section multiplies
its effect. That is, if one section of a
filter attenuates the power transmitted
at a given frequency to one one-hun-
dredth of its former value, a second sec-
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Electric Current Filters

By Don Lippincott

tion will cut the total transmitted power
to (1/100)% or one ten-thousandth.
This is in contrast to a blocking circuit,
or wave trap, where the addition of a
second section merely adds its effect,
and where the transmitted power is not
quite halved by the addition of a second
section.

Perhaps the easiest way to compre-
hend the action of a filter is to consider
its make-up with reference to one of
its “‘stop-bands”’.

.

ys been associated with filters
It develops the theory and

to pass and will attenuate high fre-
quencies, but just where the dividing
line comes depends on the capacity of
the condensers and the inductance of the
coils. ‘The resistance of the load enters
into the computation, so it is not possi-
ble to give exact data from the filter
coristants alone, but as a general indica-
tion we may say that .002 m.f. con-
densers and a 250-turn honeycomb coil
would pass all audio - frequencies and
attenuate all radio frequencies; 1 m.f.

—-

|
|

|
j|_— |

L

Fig. 1.
Loaw-Pass Filter

Fig. 4. High and Low-Pass Filter

For any given frequency there is a
circuit element which has infinite im-
pedance.  For zero frequency — direct
current—this element is a condenser.
For infinite frequencv it is an induc-
tance. For any intermediate frequency,
it is an inductance and a condenser in
parallel—"a parallel resonant circuit.”

Corresponding with this element of
infinite impedance is an “inverse circuit”
which has zero impedance. This is an
inductance for d.c., a condenser for in-
finite frequencies, and a series resonant
circuit—condenser and inductance in
series—for intermediate frequencies.

Now to build up our filter. We take
a stop element, which is a parallel
resonant circuit tuned to a frequency in
the middle of our attenuating band,
and place it in series with the line.
Then across the line, at either end of
the stop element, we place the inverse
circuit which shorts out the frequency
which has already been blocked.

The cut-off points are determined by
the quantities chosen to make up the
“stop” and ‘“‘pass” elements. Thus Fig.
1 shows a “low pass” filter. ‘This has
an inductance coil as the series member
and condensers as the shunt member.
Such a filter will allow direct current
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Fig. 2.
High-Pass Filter, T Type

' Fig. 3. 5
High-Pass Filter, = Type

Fig. 5. Band Pass Filter

condenser and a 1-henry choke would
cut off at about 225 cycles, all except
the lowest audio frequencies; while §
m.f. and a 5-henry choke would atten-
uate everything above 45 cycles.

By transposing the inductances and
capacities we transpose the attenuating
and pass-bands, so far as their general
position is concerned, although the cut-
off points will usually be somewhat
changed. The low pass filter of Fig, 1
thus becomes a high-pass filter of the
T-type if the elements are arranged as
in Fig. 2. Fig. 3 gives another arrange-
ment for a high-pass filter, known as
the » type. As far as effect is concerned,
these arrangements are equivalent.

Fig. 4 shows a high and low-pass
filter. The series resonant circuits at
p.p, serve to short the frequencies in the
attenuating band, which are also blocked
by the parallel resonant circuit at s. The
mid point of the attenuating band is,
of course, fixed by the resonant period
of the component circuits, Small capa-
city and large inductance in the blocking
circuit, §, combined with large capacities
and small inductance in the pass circuits,
p, will give a narrow attenuating band.
If the relative magnitudes of the ele-

Continned on page 8o
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The Grimes Inverse Duplex

By M. B. Sleeper

‘This circuit has been successfully tried out by enough builders to give assurance that

it is worth while.

This first article, which is more or less descriptive, will be followed

by a second giving details of construction, and by a third giving some interesting

modifications.

DURING the past year there have
been dozens of circuits brought out
by as many different people and given
as many different names. Practically
all of them can be reduced to the ele-
ments of the original regenerative or
super-regenerative circuits. If tried out
under proper conditions for making com-
parisons, they would probably show no
advantages over those fundamental cir-
cuits, although it is quite possible that
each one did give the best results of
those used by the individual sponsors.

This might be taken as a sweeping
condemnation of new circuits. It is not
meant to be that. Every new set, if it
does nothing more, at least helps to
stimulate experimental work and to
maintain activity. One of the best,. if
not the best, of these new circuits is the
Inverse Duplex as invented and per-
fected by David Grimes.

This circuit has no end of possibilities,
and is the most interesting thing you
have seen for a long, long time. In
addition, you will find that the ease with
which the results to be described can be
successfully reproduced makes the In-
verse Duplex a new friend worth
meeting.

Of the theory, it is sufficient to say
that in the Inverse Duplex the same
tubes are used for radio and audio-
frequency amplification, as in the reflex,
but the first radio-frequency amplifier is
the last audio amplifier, and the last
radio is the first audio amplifier. In
other words, the small radio and the
large audio amplification is carried by

Fig. 1. Monotrol Set with Loop Aerial

the first tube, and the large radio and
small audio amplification by the last
tube. Consequently, with balanced loads
on the tubes, each tube can be worked
at full capacity without distortion.

This does not sound startling. How-
ever, there are other things accom-
plished, and in very new and surprising
ways. Before we go into the details of
home construction, let us go over one
of the commercial applications of the
circuit, for it helps greatly, in starting
on a new trail, to know how someone
else has succeeded on a similar one.

In Fig. 1 is shown the Sleeper Radio
Monotrol, the first set put on the mar-

ket licensed for the Inverse Duplex cir-
cuit. The name gives away one of the
secrets, for here is a highly selective set
which requires only one control for
tuning. There are other applications of
the Inverse Duplex, however, which re-
quire more than one control, but we are
not ready for those types yet.

On the front panel is the large tuning
dial, at the left, the rheostat for the two
amplifier tubes at the center, and the
detector rheostat and phone jack at the
right. Once the rheostats have been
set, they are left alone, and the filaments
turned on or off by the switch between
the rheostat knobs. As for the loop—
vou are wrong. The switch on it does
not vary the inductance for tuning. It
does not change the wavelength. I call
it the volume control. A little farther
on, you'll find out just what it does.

More of a story is told in Iig. 2, the
interior view. The Malone-Lemmon
variable condenser, switch, Pacent jack,
and Ermcostats are carried on the front
panel, while there are mounted on the
base panel three sockets, two audio-fre-
quency transformers, an assortment of
Dubilier Micadons, the terminal panel,
and, underneath, held in place by their
binding posts, two radio-frequency trans-
formers.

You may think that the wiring dia-
gram in Fig. 3 looks complicated, but
you can see from the illustrations that,
in practice, it can be worked out very
simply. Just how simply it can be done
in a home-made set you will see in the
second article.
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Fig. 2. Interior View of Monotrol
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‘The Monotrol is designed for two
UV-201-A’s and a UV-200 for the de-
tector. Other tubes might be used, but

these are recommended for greatest
volume. The rheostats are of 75 ohms
resistance, and, though rated for 1

ampere, can carry a current two or three
times heavier. Thus anything from
UV-199’s to heavy current tubes could
be used in the set. For the tubes speci-
fied, 16 volts are connected to the detec-
tor plate and 90 or 135 to the ampli-
fiers, with 6 volts on the filaments.
Since only 14 amperes are drawn, a
small storage battery lasts a long time
on each charge.

When the batteries have been con-
nected, the filament switch pushed in,
and the rheostats adjusted, the volume
control switch is set at.the second or
third point and the tuning condenser
rotated. As soon as a station is heard,
the loop is turned to the correct position,
the switch adjusted for maximum
volume, and a sharp setting obtained on
the dial. If the broadcasting station is
near by, the tuning can be made sharper
by turning back the switch. This does
not change the wavelength, nor reduce
the volume unless it is set back too much.
On distant stations the switch is some-
times turned full on.

That’s all there is to the operation of
the Monotrol. This particular set was
built to meet the specification that it
must be operable by an hysterical woman.
And it is! By the way, that is not a
bad test, either, for a set to be put in
the hands of the general public.

Probably you’re wondering how far
you’ll have to read before you come to
the part on the DX records. Don’t look
because you won’t find it. You can tell
me when you have built your set. My
own opinion is that the best way to be-
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to tell them how to build sets to receive
so many thousand miles. I have sat up
with Mr. Grimes, in his laboratory on
Staten Island, listening for DX on the
Monotrol during its development, and
I have had some real thrills doing it.
However, if any manufacturer put out
any kind of set with a promise to pay the
customer $100 if his set failed to bring
in stations more than 100 miles away,
we could all quit work and go into the
business of buying sets so as to collect
hundred-dollar bills.

The best I can say is that I have not
been able to equal it in volume with any
four-tube loop set, or, in sharpness of
tuning with any loop set. On distant
stations it is equal to any three-tube
set which uses antenna and ground.

The reasons are clear if you look into
them. The combination of radio and
audio-frequency amplification is highly
efficient. In the reflex circuit, unfor-
tunately, full advantage cannot be taken
of the possible amplification because the
last tube overloads when the first tube
1s underloaded. Moreover, the radio-
frequency transformers cannot be de-
signed for maximum eficiency because
the circuit tends to oscillate readily. As
a matter of fact, most reflex sets depend
upon regeneration for a large part of
their amplification, since they are oper-
ated just below the oscillating point.

To prevent overloading a reflex set,
and to make possible operation at the
regenerating point, a potentiometer is
employed to put a small positive poten-
tial on the grid of the first tube. This
has two effects. First, it cuts down the
efficiency of the amplifier. Second, it
causes a slight current to flow between
the filament and grid. This is the same
as putting a resistance of 12,000 to
50,000 ohms across the loop-tuning con-

come unpopular with experimenters is denser. Try connecting a resistance of
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Fig. 3. Wiring Diagram for Grimes Inverse Duplex
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that value across the secondary con-
denser of your present set. You will
find the signals greatly decreased in
strength and the tuning made very
broad. That is why loop receivers have
had a reputation for poor tuning,

In the wiring diagram for the Mono-
trol, you will see that no potentiometer
is used, nor is it necessary, for the cir-
cuit, if properly designed, does not oscil-
late nor overload. On local stations,
however, it is sometimes necessary to
reduce the amplification. This is done
by the volume control switch, which
changes the part of the loop connected
across the grid and filament, though the
wavelength is not altered. Tuning can
be sharpened, too, in that way, if there
is local interference. Another feature
of this system is that the loop is more
sharply directional than is the case when
a potentiometer is employed.

These are some of the side lights on
the Monotrol Inverse Duplex. Still
other things you will learn in the next
article, on the construction of a Grimes’
set, and in the third, which will give
you still other data on a most astonishing
type of set using this basic idea.

HANDY HINTS ON RADIO
By D. B. McGowN

In making lead plate storage B bat-
teries, a copper soldering iron can be
coated with lead; and used as if it were
solder, provided lead is used to fuse the
terminals.

Never add water to acid, in mixing
acid for storage batteries, as this will
result in serious explosions; always add
acid to the water. .

Although generally no lubricant is
needed on a motor or generator com-
mutator, a trifle of paraffine will often
help, or the carbon brushes may be
boiled in paraffine.

When making storage B batteries, al-
ways use low gravity acid—not to ex-
ceed 1220 specific gravity—and the bat-
tery will last about three times as long.
True, it will have to be larger to give
the same amount of current, but this is
made up for by the increased life.

Don’t try to see how fast you can
send when working with the other fel-
low; just take a speed that is comforta-
ble, and don’t try to hurry. You will
get your business through just as soon,
and probably sooner, if you consider
the time you use up making and cor-
recting errors.

Don’t try to force your tubes by the
addition of more filament current, when
they refuse to oscillate. Usually some-
thing else is wrong, and remember that
if you increase the normal filament cur-
rent, by even a slight amount you seri-
ously decrease the life of the filament.

Don’t forget that an Edison battery
has a normal voltage on load of 1.2 volts,
so it takes 5 cells of Edison battery to
give 6 volts, while only 3 cells of lead
are needed for this same voltage.
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Certain Inductance Considerations

By Samuel G. McMeen

T his article expresses in simple terms some facts ordinarily incomprehensible to the

layman.

It might well be called the arithmetic of tuning a radio receiving set. It

includes tables whereby the inductance of coils ordinarily used by amateurs may be

readily determined.

O know the wavelength of a signal

it is necessary either to measure it
or to calculate it. Neither is difficult,
but measuring requires a wavemeter,
and not every worker has that at hand
But it is possible to know the electrlcal
dimensions of the parts of one’s appa-
ratus closely enough to make the cal-
culation easy.

Whenever a transmitting or a receiv-
ing set is in tune for a certain wave-
length, the product of the grid induc-
tance and the capacity of the condenser
across that inductance amounts to a
certain quantity. That quantity 1s
always the same for that wavelength,
whether 1t be produced by a large in-
ductance and a small capacity or the
other way about. Indeed, there is an
infinite number of pairs of inductances
and capacities that will, when multi-
plied together, produce that quantity,
and any one of these many pairs of
values will satisfy the requirements.
For practical reasons, however, the
best pair 1s that in which the induc-
tance is large and the capacity small.
But the rule holds that the set will be
in tune whenever the product equals
the particular value belonging to the
particular wavelength.

It is customary to designate induc-
tance by the symbol L and capacity by
the symbol C. Their product, there-
fore, 1s LC. Thus—for a wavelength
of 200 meters LC is o.0113; for 375
meters, 0.0396; for 400 meters, 0.0450;
and for 600 meters, 0.1010. In all the
foregoing values the inductance is ex-
pressed in micohenries and the capacity
in microfarads. If, therefore, a coil
has a known mductance In micro-
henries, that value divided into the LC
value given for the wavelength, will
give the capacity required for the wave-
length under consideration.

The values of honeycomb and duo-
lateral coils generally is given by the
makers in tables and on the coils them-
selves. If these values are expressed in
millihenries, multiply them by 1000 to
convert them into microhenries, if that
form is needed. With a supply of such
coils at hand one could hit upon a com-
bination for a variety of wavelengths.
Take the case, for example, of 400
meters wavelength. The LC value 1s
0.0450; the inductance of a 5o turn
honeycomb coil 1s 150 microhenries.
This goes into the LC value 0.0003
times, and 1s the capacity required in
parallel with the coil to tune it for 400
meters. Such a capacity is given by
setting a .00l condenser at 30 scale
divisions on a 100 division scale, and

TABLES OF INDUCTANCES OF WINDING$ OF
VARIOUS WIRES AND DIMENSIONS

FOR SINGLE LAYER WINDINGS OF No. 18 WIRE,
SINGLE COTTON

Length of Winding, in inches

Diameter | - —

of Tube | 1 | 2 | 3 | 4 | 5 | 6
ininches | ——————
1 Inductance of \\ inding in Microhenries.
39 | 108 188 | 272 | 359 447
34 | 48 | 132 | 238 | 346 | 460 | 573
2 | =l Sl
4 t

60 173 309 [l 453 604 \ 764

FOR SINGLE LAYER WINDINGS OF No. 20 WIRE,
SINGLE COTTON

Length of Winding. in inches
Diameter ——
of Tube 1 | 2 | 8 | 4 | 5 | 6
ininches - ==
Inductance of Winding, in Microhenries

3 53 176 306 ‘ 447 587 t” 715

314 79 | 224 | 305 | 579 | 748 | 962

4 96 276 491 729 | 968 1300

FOR SINGLE LAYER WINDINGS OF No. 22 WIRE,
SINGLE COTTON

I
| Length of Winding, in inches
Diameter |
ofTube | 1 | 2 | 38 | 4 | 5 | 6
mmches|

| Inductance of Winding, in Microhenries
3 } 93 | 243 | 445 | 650 | 856 | 1061
T s |I 120 |34 | 597 | 875 | 1s3|

4 E 163 | 445 'I 789 | 1150 | 1512 | 1880

1434

FOR SINGLE LAYER WINDINGS OF No. 24 WIRE,
SINGLE COTTON

Length of Winding, in inches
Diameter
ofTube | 1 | 2 | 3 | 4 | 5 | 6
ininches e
Inductance of Winding, in Microhenries
3 125 ! 352 | 603 l 875 ‘ 1152‘ 1430
—— —T
34 10 | 476 | 812 | nsot 1550f 1920

4 223 |l616 !

)]

1065 | 1541| 2014| 2514

FOR SINGLE LAYER WINDINGS OF No. 26 WIRE,
SINGLE COTTON

|

Length of Winding, in inches
Diameter
of Tube 1 | 2 | 3 | 4 | 5 | 6
ininches =
Inductance of Winding, in Microhenries
3 167 | 473 | 820 1230 1568 | 1950
s | 211 | 583 | to12| 1472 1930 | 2400
4 301 | 810 | 1450 | 2160 | 2780 | 3450
| | 1

with that setting of that condenser the
circuit is in tune for 400 meters. But
the same result can be had with a 75
turn coil and a different setting of tﬁe
condenser. The inductance of that
coil is twice as much as that of the so
turn coil, or 300 microhenries. Hence
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the condenser setting will be half as
much, or 15 divisions of a hundred-
division scale. In all cases, while the
condition of being in tune may be true
in each instance, the best receiving or
transmitting results will be attained by
using the largest of the possible in-
ductances and the smallest capacity
required by the value of LC.

For the determination of LC for
any other value than given for the pre-
ceding several wavelengths, one may
follow this simple procedure: Square
the wavelength and multiply that by
the factor 2.81 and point off seven
places; the result will be the value of
LC for that particular wavelength. A
little table can thus be made for future
reference if desired.

In the examples given above a .co1
condenser was assumed to be used.
Any other size will do so long as the
maximum capacity is at least equal to
the required capacity of the particular
case in hand, and if the scale has a
hundred divisions and the total capac-
ity is known the value per division is a
simple mental process to determine.
In many cases the whole process of
determining the condenser settingwhen
the inductance is known is a simple
mental one, which fact we mention
merely to counteract the widespread
impression that anything involving
figuring is injurious to the tissues of
the brain.

In the case of honeycomb and duo-
lateral coils, as we have said, the in-
ductance is known from the start, and
no calculation of that quantity is nec-
essary. But the amateur experiment-
alist often winds coils himself, and
these are usually so different from the
former in their diameter and length
that their values are also very different.
Therefore it is necessary for some one
to do some calcuiating or measuring in
the cases of such windings. Usually
the windings for radio sets are single
layer cotls, and there is a formula fitting
all such cases. This is 1t:

0.03948 a? n? k
b

in which L= the inductance desired,

a=the radius of the tube of
the winding,
n=the number of turns,
b= the length of the winding,
and
k=a constant to be taken
from a table.

F =

We do not insert the table here, as
our purpose is merely to show the
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nature of the elements of the formula.
It will be noticed that the result in all
cases varies as the square of the radius
or diameter of the tube and as the
square of the number of turns, and also
inversely as the length of the winding.
This means that the inductance runs
up rapidly as the size of the tube in-
creases, and similarly as the number of
turns increases. Also, that if the turns
of a winding are spaced wider apart
than the mere diameter of the wire, the
length-increase diminishes the induc-
tance.

The first of the three facts just men-
tioned explains why the inductance of,
say, a 4 in. coil is so much greater than
that of a honeycomb coil of the same
number of turns, and the second and
third show why the use of fine wire,
with many turns per lineal inch, tends
toward compactness in receiving sets,
because of the two effects of the square
number of turns and the shorter length
of the winding. 1f anyone cares for the
table, as calculated by Nagoaka, it may
be found in Circular 74 of the Bureau
of Standards.

In the hope of making the formula
useful to more workers than by merely
citing it, we have calculated the in-
ductance for certain commonly used
sizes of wire and certain quasi-standard
diameters of tubes, in lengths of wind-
ing that are widely used in amateur
experimental work. The results prob-
ably cover in all three particulars the
needs of all receiving sets and some of
those for transmitting sets. From the
formula alone it is awkward to deter-
mine all that one needs to know in ad-
vance of a trial on a winding, but with
a plurality of values already calculated
it 1s possible to select with some pre-
cision the course one should follow.

Each of the tables treats but one size
of wire, and though that is calculated
for single cotton covering, the facts are
not greatly different for double cotton
covered wire, and the desired wave-
length can be found at a condenser set-
ting close by that indicated for the
other covering.

In addition to the desirability of
knowing inductances for the assem-
bling of receiving and transmittingsets,
it is useful to be able to produce known
values of inductance as coils for wave-
meters. Such a known coil, associated
with a variable condenser and a small
flashlight lamp, will form a very useful
device for learning the wavelength out-
put of transmitting sets and the wave-
length input of receiving sets. There
is on the market a condenser that has
its scale graduated in microfarads as
well as in simple scale divisions as
fractions of a half-circumference. Put-
ting such a device in series with the
small lamp and the coil of known in-
ductance gives an instrument that will
flash the lamp at the setting whereat
the coil and capacity are in resonance
with the energy received when the
wavemeter-coil turns_ are near to and
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parallel with those of an active part of
an oscillating transmitting set.

The reading of the meter is done by
observing the capacity at which the
lamp lights, multiplying that by the
inductance of the coil and then finding
that value of LC in the table one has
prepared from the facts given above.
For example, suppose the capacity
reading on the condenser to have been
226 micro-microfarads (.000226 micro-
farads). Suppose also that the induc-
tance of the wavemeter coil is 50 micro-
henries. These quantities multiplied
together give 0.0113 as the value of L.C,
and from the little portion of a table
given above one sees that the wave-
length 1s 200 meters.

Happily, on such a condenser one-
half of the scale is left without gradu-
ation marks. Therefore the blank
space can be utilized for another scale
one can supply, this being graduated in
wavelengtEs calculated 1n advance.

To know the wavelength of received
waves one does not depend on the
lighting of the lamp, for the received
energy 1s far too feeble to do that. One
listens to the received signals, puts the
wavemeter coil near to and parallel
with*grid-coil turns of the set, then
turns the wavemeter knob till the re-
ception markedly diminishes in volume.
The meter is then read and the wave-
length found as before.

SOME IMPROVEMENTS TO AN
EFFICIENT BROADCAST
RECEIVER

By H. T. GALLAHER

THE circuit described by 6Z] in the
March issue has been used as the
basis of the circuit herein described.
6Z]'s circuit, while giving very good
results, was found to have considerable
body capacity in the variometer, rheo-
stat, B battery and phones, and also to
be somewhat noisy.

The circuit herein described is the
result of some experimenting with the
above hook-up. For selectivity and
loudness of signals, it equals any factory
built single-circuit receiver the writer
has ever heard. This circuit works
very well with either a WD-11 or a
UV-200 tube, and is very stable and
easily controlled.

CIPVERNIER

The main changes are the placing of
the tuning condenser in the aerial lead,
the insertion of a small fixed condenser
a and the grid return lead 4. The cir-
cuit is shown in Fig. 1.

Moving the condenser from ground
lead to the aerial did away with prac-
tically all body capacity and extraneous
noises.  The condenser is shielded.
Coil a was also changed from a tubular
coil to a double spiderweb. This cuts
down panel space as well as adding to
all-around efficiency.

The double spiderweb coil ¢ was built
as follows: Two spiderweb forms were
cut from a piece of fibre 6x10x%4 as
shown in Fig. 2. Eleven slots were cut

Fig. 2. Double Spiderweb Forms

in each, but the slots in one form were
staggered. half way between those of
the other. Fig. 2 shows this with three
slots only, for simplicity. Next a piece
of 17g-in. outside diameter tubing 34
in. long was glued between the two
forms and two stove bolts inserted to
hold forms together as shown in Fig.
3. The form is now ready for winding.

TOVE BOLTS

Fig. 3

Using No. 22 cotton covered, start in
on one form, being careful that the rota-
tion is the same as that on the vario-
meter. Wind on one complete turn on
form a, Fig. 3. Jump across to form
b and wind on one complete turn.
Jump back to @ and put on one complete
turn, then back to 4 again and so on,
until you have wound on 80 turns total.

Continued on page 90
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Fig. 1. Modified Circuit
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The “"Ham Special’” Receiver

By Brooke Sawyer

Here is a straight-forward description of a Reinartz tuner with a range of 140 to 250

meters for amateur reception.

Although directions are given for increasing the range

to include the broadcast stations, it is intended primarily as an extremely selective set
for amateur use, combining efficiency, ease of control and moderate price.

P‘UR a long time I have held the con-

viction that the amateur transmitter
is better than the amateur receiver. My
reason for holding to this belief is that a
wave once propagated into space keeps
on going, its amplitude getting smaller
and smaller, until it is not strong enough
to affect the average detector tube. If
we can boost up the small amount of
energy received from a distant trans-
mitter, or can conserve the energy re-
ceived so that none of it is wasted, we
are going to do better receiving. The
amateur needs a receiver that is easily
handled. In relay work he cannot be
bothered with a multiplicity of controls.
The receiver must be constructed for a
low price and, above all, it must be
selective and efficient.

What, then, shall we use? Radio
frequency is probably a good answer, but
there are no RF transformers on the
market to my knowledge that are efh-
cient on the band of 150 to 200 meters,
and a super-heterodyne Is too expensive.
If we use tuned radio frequency our con-
trol is made too complex. Also it takes
two stages of ordinary RF amplification
to make up for a good regenerative cir-
cuit. We are now practically reduced
to a good regenerative and we shall make
our choice from that type.

For ease of control, selectivity, and
moderate price, the justly famous and
widely used Reinartz circuit appealed to
me from the first. It may also be built
for a very low cost. Since beginning to
develop a good “"Ham” receiver I have
built eight sets of that type and have at
last found one that I considered good
enough to put in a mahogany cabinet,
and I think that any amateur who han-
dles any amount of traffic will find him-
self well repaid for the effort needed to
build one.

Nothing remarkable is claimed in the
design of this receiver. All that has been
done is to guard against as much loss as
possible so as to make use of every bit of
received energy that we can. Although
at this writing the season has barely
commenced, I have heard every district
except the first for some time past, and
I have not burned the midnight Mazda
to do it.

We will begin with the tuning induc-
tance. This, with the tuning condenser,
will give a range of 140-250 meters—
just what we want and nothing wasted.
The tube on which the inductance 1s
wound is 4 in. in diameter and 5 in.
long. The material is thin Bakelite,
thin so as to reduce dielectric loss. The

wire is No. 18 D.C.C., space wound.
The method of winding is as fellows: If
you have no lathe or other winding ma-
chine handy, put two short pieces of
lath, about a foot long, in the jaws of
a vise. Close to one end pass between
the pieces of board the end of the No.
18, and near the other end No. 22
D.C.C. The No. 22 is for the spacing.
You will need about 50 feet of each, but
better have plenty of No. 18 so that you
will have enough to do the wiring with
when you assemble the set. The tension

mum capacity of .00025 mfd., and the
teed-back condenser .0005 mfd., corres-
ponding to the average 11 and 23-plate
condensers respectively. The conden-
sers should have extremely low losses.
Those that I used are 11 and 21-plate
Cardwell, having the advantages of very
low loss and being entirely free from
hand capacity if the rotors are connected
to the ground and aerial respectively.
The reason for using a small grid tuning
condenser is two-fold: First, the greater
the ratio of inductance to capacity,

L
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N. B. The lead
to the upper
inductance
should be
connected to.
the coil.

Hook-up for “Ham Special” Receiver

on the wire will be regulated by the
pressure of the vise. Before you start
winding study the location that the in-
ductance is to have in the set, so that
you will not have any unnecessarily long
leads. In order to keep the radio-fre-
quency paths short it is well to place the
coil between the two condensers so that
the condensers are at either side and not
at either end of the inductance. The
reason for this is obvious. Now begin
the winding about half an inch from
one end of the tube, keeping the tension
on the wires as strong as possible so that
vou won't have to use any ‘‘dope” to
hold the windings in place, and see that
the No. 22 gets between each turn of
No. 18. Wind on eight turns of No.
18 and then cut and anchor it. This is
the feed-back winding. Commence again
about 14 in. farther on and wind on 29
turns more in the same direction. Wind
off the No. 22, and if you have anchored
the No. 18 properly and kept the tension
very tight, the winding should be per-
fectly firm. This is the hardest job in
the whole set, the rest being easy.

The inductance is now complete and
we will turn to the variable condensers.
The grid tuning condenser has a maxi-

WwWWwWWw.americanradiohistorv.com

within certain limits, the better the
signal strength. Second, the change in
wavelength per degree displacement is
comparatively small, making a vernier
adjustment unnecessary, although it is
convenient. If a large condenser is used
a vernier will certainly be necessary, as,
due to the low damping of the circuit, it
1s extremely selective.

The grid condenser should be a good
mica one of from .00025 to .0005 mfd.
The radio-frequency choke shown in the
phone lead is a Kellogg No. 503, 100
milli-henry iron cored. Although not
shown in most receivers of this type de-
signed for broadcast reception, it is
necessary at higher frequencies as the
capacity of the phone cord or primary of
the first audio-frequency transformer is
usually sufficient to short - circuit the
radio-frequency feed-back to ground,
causing failure of the set to oscillate. I
use a universal Bradleystat to control
the filament of the detector tube, con-
nected up as for the UV-199 tube, but
it works perfectly for any tube connected
in this way and is very convenient when
changing from one type of tube to
another.

Continued on page 4
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Crysta] Detector Notes

Here are some practical suggestions for the construction of a crystal detector.

By Paul Oard

include a test for sensitivity, a simple holder and a good circuit.

. THE crystal detector has, in spite of

much adverse criticism and some
ridicule, held a place in the radio world
from which it has not been shaken.
The vacuum tube, at first threatening
to displace it entirely, now bids fair to
bring the crystal detector back into
popularity with the development of
the reflex circuit. The fact remains
that for short distance reception, and
where headphones are to be used in
connection with such reception, the
crystal detector is more efficient than
the vacuum tube, if its efficiency is
based upon an overall percentage, tak-
Ing into consideration 1ts compactness,
lack of parts and therefore expense,
and ease of adjustment.

Two things are essential in a crystal
detector. First, the detector stand
must be capable of swift and certain
adjustment, permitting contact to be
made readily over all of one surface of
the crystal; second, the crystal must
be sensitive.

TAPERED PHOSPHOR
BRONZE OR SPRING BRASS;

newcomers 1n the radio field, there is a
woeful lack of knowledge regarding the
necessity for sensitive mineral. The
writer has encountered many com-
plaints from crystal set users, which
trace to faulty mineral and nothing
else. For every piece of sensitive ga-
lena, there are a dozen that are worth-
less. Pyrites as a rule has more
average sensitivity, but is a little less
sensitive generally than good galena.
Few of that newer generation of
amateurs, the ones who purchase
crystal sets in order to pick up broad-
cast programs, are familiar with that
indispensable standby of the old timer,
the buzzer test, which indicates infall-
ibly whether or not the crystal is sensi-
tive. A doorbell can be used 1n place
of a buzzer, by bending back the
clapper so that it does not strike
the gong. Lacking the wherewithal
to secure a buzzer, another old test
may be resorted to, with which most

SMALLTHLMB NLT
¥ 6-32-4-36THOD, ,

At A E-FASTENING SCR.

4-36 OR 6-3C

436-6-32THD.

SUPPORTING BLOCK

SQ.BRASS ROD
FILEDTO SHAPE

STAR WASHER

LOCK NLTS

Detector Stand

Herewith is presented the sketch of
a crystal detector stand that meets the
first requirement fully, and which may
be put together easily in the average
radio workshop. The writer first saw
this particular type used on the Gen-
eral Radio Company wavemeter. The
adjustable feature, enabling contact to
be made over the face of the mineral,
lies in the cup itself. This cup is
mounted over a hole 4 in. in diam-
eter. The screw that holds the cup to
the base should be a 6-32 or 4-36. A
spring star washer, about 34 in. in
diameter is slipped between the base
of the detector and the locking nut,
and pressure is applied with the lock-
ing nut just sufficient to hold the cup
securely. The cup may now be turned
freely and moved to any side at the
same time, permitting the face of the
mineral to be reached at all points.
The cup should not be more than 34
in. in diameter, and the mineral not
more than Y4 in. square to facilitate
quick adjustment.

As to sensitivity, either galena or
iron pyrites are satisfactory and are
probably the best minerals now avail-
able. At the present time, among the

of the old timers are familiar. After
adjusting the mineral, turn on the
electric light. As contact 1s made and
broken, a minute spark occurs at the
switch or socket contacts. If the
mineral is sensitive at the point of con-
tact, a click will be heard. With a
little practice one may acquire the
knack of turning the key of the socket
in such a way as to make a succession
of sparks. The hand should not touch
the bare metal of the socket, as this
ofttimes gives an inductive click that is
deceiving.

Here are two little kinks that will
help out in making up detector stands.
One may purchase at any of the Wool-
worth stores, the so-called pierceless
ear-rings. The part that clamps
against the ear makes a dandy mineral
holder, properly mounted. It will of
course hold only small pieces of
mineral, but if it is sensitive, this is no
objection. Sometimes a raid on Sis’s
dressing table will yield the necessary
material. The writer assumes no re-
sponsibility for consequences, however.

Another novel and thoroughly prac-
tical crystal holder may be found in a
certain type of pencil holder that may

)
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be purchased at stationery stores.
This 1s made in the form of an endless
coil spring mounted on a small clamp.
This coil spring which i1s made like a
ring, may be used to hold varying sizes
of mineral, while the clamp may be
drilled and bent to supply the mount-
ing medium on the baseboard.

Y .

PLAIN SINGLE SLIDE
TLNER OR VARIOMETER

A New Crystal Circuit

The circuit presented here will be
recognized as an adaptation of the so-
called “unilateral” or open circuit type.
It 1s not generally known nor used, but
it1s a circuit that affords comparativey
sharp tuning. On the face of it, 1t
would not seem that the circuit would
function, but the writer finds it quite
effective. The connecting wire C must
be tried on both connections 4 and B.
As the circuit is unilateral, it will
function on one of these connections
only. This circuit will tune as sharply
as the loose coupled type in general
use. The two tuning coils have no
inductive relation to each other, and
may be placed as far apart as desired.

A small bt of cup or axle grease, or
hard vaseline, placed on the mineral
will serve to hold the catwhisker in
place against jarring, and the adjust-
ment will hold much better. The

grease also prevents oxidization of the
point of the catwhisker, which 1s im-
portant, a bright point serving to keep
the detector in better working condi-
tion than one that oxidized or rusted.

SULLIVAN
A Midsummer Night's Dream
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Crystal Detectors and Their Ad]ustment

By D. B. McGown

That the oft-despised crystal has certain inherent advantages is the subject of this

article.

HOW often you hear such a remark

“Oh, he hasn’t much of a set—
it’s only a crystal outfit!”, which savors
slightly of an’attitude of gentle “razz.”
How many of those who make such re-
marks realize that these same crystal out-
fits, or at least these same type outfits,
have actually made radio history?

The crystal detector came into general
use in 1908, the first being carborundum,
which required a local battery for oper-
ation. Other battery crystal detectors
were molybdenite, titanium dioxide,
copper pyrite, iron pyrite, and the “peri-
kon” detector, a combination of zinc
oxide and copper pyrite crystals.

The other type, which still survives
in use today, did not require a local bat-
tery, nor such a heavy contact. In this
class we find several that were included
in the former list, i.e. “perikon,” and
iron pyrites, and besides these silicon
and galena.

In the hands of the average user, car-
borundum, galena, silicon, and iron
pyrites were the best, in the order
named, with the first two in a position
where the actual constants of the par-
ticular crystals used determines their
posntlons

The battery type depend for thelr
operation on their “unilateral conduc-
tivity,” through certain directions in the
crystal’s formation, while the non-bat-
tery type depend on the “rectification”
of the actual received energy. In other
words, in the battery type, a direct cur-
rent of small magnitude is passed
through the crystal at all times; the re-
ceived energy, which is delivered to the
detector by the receiving set either aids
or opposes the flow of this direct current,
due to the fact that the crystal conducts
current better in one direction than the
other, which results in a sound in the
head telephones. The rectifying type
acts as a valve which passes one-half the
cycle of an alternating current. Half of
the cycle that is held back will be pulsat-
ing direct current, and if properly con-
nected a condenser can be charged, and
from this a pair of telephones operated.
The actual received energy, therefore,
operates the head-set, and the actual
signal received varies according to the
way the energy is emitted from the trans-
mitting station. [t may be in the form
of groups of oscillations, like in a spark
set, or it may be in the form of continu-
ously variable continuous- oscillations,
such as we have in a telephone station,
and it will be reproduced at the receiving
end with absolute accuracy.

A crystal is very much less sensitive
than a simple vacuum tube detector. It

~ called

is cheap, simple, not liable to damage,
relatively easy to adjust, and self con-
tained ; it is ideal for a beginner, as it
cannot be readily damaged and, if des-
troyed, can be cheaply replaced. It 1s
not capable of remaining constantly in a
sensitive condition; it is liable to oxida-
tion and damage from dirt; and it
broadens the tuning of the receiving ap-
paratus.

. Probably 909% of the present-day
crystal sets are equipped with galena
detectors. Usually, good galena has a
rather ‘“wavy” surface, which breaks,
or shatters rather roughly. Galena
which breaks in regular cubical crystal

41
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Fig. 1

form, is usually poor, and may have no
sensitive spots on its surface. The so-
“steel” galena, which fractures
with a crystallization resembling the
grain of coarse steel is also good. It is
entirely a matter of test to find out if a
particular specimen is a good detector or
not. Sometimes a very good-looking
piece will be found worthless, but on the
other hand a piece from one large lump,
if sensitive, will usually show whether
or not the whole lump will likewise
prove sensitive. (alena from wvarious
parts of the country sometimes shows
this in a marked degree. The writer
has had specimens from certain mines,
which all proved to be worthless, al-
though of very nice wavy appearance,
while specimens from the same mine,
but from a different vein, showed up as
very good, although casual appearance
showed but little difference. Although
certain specimens do possess spots that
are sensitive, it is not an absolute test.
Many times specimens will be found that
are very good as far as numbers of sensi-
tive surfaces go, that are very poor as
far as actual sensitiveness on weak sig-

_nals, while another specimen, that has

relatively few “spots’ will be unusually
good on these said spots, and will bring
in much louder signals from relatively
distant stations.

Carborundum, in almost all cases, is
sensitive only in the light-green, semi-

www.americanradiohistorv.com

The author tells how these may be adapted for practical reception.

transparent crystals found at the base of
the large crystal masses. It is abso-
lutely essential that carborundum be
tested carefully, before a sensitive speci-
men is found, and often the user despalre
of finding a really good piece.

The mounting of crystals is important.
Galena should be held solidly in a cup,
clip, or similar device, and a very light
contact allowed to rest on it. This
usually takes the form of a light copper
wire, which can be moved over the sur-
face of the crystal. Carborundum, on
the other hand, must be used w1th a
rather heavy pressure. It is best to
mount the crystal in a cup, with soft
metal alloy, and to press down with a
steel point, which is usually a phonogaph

T
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Fig. 2

needle, with considerable pressure, con-
sidering the size of the contact. This
pressure may run up to as high as two
or three pounds, and can best be applied
with a spring, or screw.

Owing to the lightness of the contact,
galena is more or less easy to get out of
adjustment, and a pad of felt, rubber,
or other soft material will help, if placed
under the detector mounting. When
transmitting, it is essential that a galena
detector be disconnected, or shortcir-
cuited, as if left in circuit it will .be
burned so the sensitive spot is lost. It
is better, by far, to open the circuit,
either on one, or both poles of the de-
tector, than to short it, as in the latter
case a closed oscillatory circuit is set up,
which may “knock” the point, anyway,
while if disconnected, no bad results will
be obtained on transmitting. No such
precautions are needed with carborun-
dum, as it will not be disturbed by vibra-
tion, so long as it is not jarred out of the
contact position. It is proof against all
damage from nearby transmitting sta-
tions, and even the strongest signals will
not affect it in the least, although everi
moderate clicks of static might damage
the point on a galena detector.

With all crystal detectors, the signal
in the telephones depends on the current
the crystal receives, rather than its poten-.
tial. In a vacuum tube set, the signal
depends entirely on the voltage, as it is-
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a trigger-effect device, but this does not
hold in a crystal set. A single-circuit crys-
tal set, as illustrated diagrammatically
in Fig. 1, is the basic circuit of most of
the sets of this type sold today, or the
circuit shown in Fig. 2 may be used
instead. Numerous other combinations
are of about equal efhiciency. In either
case, we have an oscillatory circuit com-
posed of the antenna, variable {nduc-
tance, and ground. The crystal is con-
nected directly across this, and all the
energy received by the antenna is im-
pressed on the crystal, even if it is of a
very different frequency than the an-
tenna is tuned to. Thus it is often im-
possible to do any tuning with such a
circuit, although signals of considerable
volume may be obtained. The addition
of a second slider; as shown in Fig. 3,

Y

gl
i

L
= Fig. 3

will remove the detector from the an-
tenna circuit, but as it forms a partial
short-circuit across the turns connected
between the ground and slider, it actu-
ally broadens the tuning, to an objec-
tionable value; furthermore, as the re-
sistance of the detector varies greatly,
and is never the same, probably, even if
adjusted to the same ‘“‘point,” it will
cause detuning of the antenna circuit.
In all cases the crystal is getting, how-
ever, a maximum of energy from the
antenna circuit, which alone is enough
to give broad tuning. Fig. 4 shows the
connection for a loose-coupled crystal set,

which is the best.

!

¥

- Fig. 4

The resistance of the crystal, when
adjusted for reception, is quite high,
probably 2000 to 10,000 ohms. This
will roughly approximate its impedance,
at ordinary spark or voice frequencies.
Furthermore, the current delivered from
a crystal is of very small magnitude. If
we use low resistance telephones, we
will have very little current flowing in
them, and a weak respense for two rea-
sons: In the first place, because their
impedance does not match the impedance
of the crystal, so little current will flow,
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and besides this, the actual effect on the
diaphragm by the small current will
not be very great, unless sufficient am-
pere turns are used. Telephones for
crystal reception should be anywhere
from 2000 to 3000 ohms, d.c. resistance,
per pair.

The opinion exists that crystal recep-
tion is very limited, and that the usual
range of crystal sets is about 15 to 25
miles. This is simply the range that is
absolutely certain, with inexperienced
listeners, and actually is a matter to be
regretted. For many years crystals were
used for commercial radio work, and
many are the records that were estab-
lished with them. The patience of the
average operator using a crystal or
“hunk of coal” as it was termed, was a
matter that deserves much praise. When
it is considered that more or less regular
commercial communication was kept up
over thousands of miles, with spark sets
transmitting, and crystal sets receiving,
usually connectd as shown in Fig. 4, the
more wonderful it is. Today someone
thinks he has done well, when he hears
a broadcasting station of 500 watts an-
tenna input 250 miles away. He is only
to be pitied in his ignorance. Take
some of the old commercial and ship
stations such as Manhattan Beach,
Hatteras, Hillcrest (San Francisco),
East San Pedro, and the like. In those
days commercial work was handled, and
messages sent and received that would
make the distance(?) of the average
crystal hound of today look sick.

In the days when crystals were used
exclusively, it was not an uncommon
thing for ships to handle business with

nightly, all the way both ways, from San
Francisco to Honolulu. The claim that
crystals are suited only for local or short
distance work is certainly knocked flat
by the above records, which are not ex-
ceeded greatly in these days of vacuum
tube receivers.

The fact that these records were
established by radio telegraph stations
does not matter a great deal, as there
was no chance to try any telephone
tests—Dbecause there were no telephones
going, but, if there had been, they would
have been heard at great distances, as
well, without doubt.

AN EFFICIENT GROUNDLESS
RECEIVER

By FREDERICK J. RUMFORD

URING a series of interesting experi-

ments recently carried out at Pelham,
N. Y, by a staff of radio engineers from
Columbia University while investigating
“dead spots,” they found that with a short
antenna and with no ground they could ob-
tain remarkable results in conjunction with
the ordinary single-circuit regenerative re-
ceiver, using a variocoupler with tapt prim-
ary, of which the secondary functioned as a
feed-back coil. In place of the usual type of
aerial, they used a fishing reel upon which
was wound about 50 ft. of bare wire, whose
effective length could be varied with little or
no trouble. _

The table shows that the best results Ywere
obtained with no ground or counterpoise,
and with the aerial anywhere from 38 to 50
ft. long, and a height of from 6 to 10 ft.
from the ground.

Fig. 1 shows the hook-up from which a
portable set suitable for the vacationist could
be easily and inexpensively made up. It
would be advisable to use one of the dry cell
tubes.

TEST-RESULTS

Manhattan Beach (practically New
York City) when the said ships were off AERIAL
Honduras! Similar, or better records I Counter-
were hlll]g up on the Paciﬁc CO&St. Height Length| Ground poise Tuning | Signals
Ship stations have been known to handle ~ 10t |50 it |Pipe . |Nope ...|Broud...|Faint
business with Hillcrest (KPH, San Wire on
Francisco) when 2500 or 3000 miles 10 ft._ 50 ft. |None. gr(_)_uixd_. Better.. .|Doubled
y " 3 . 2’ below
}VeSt 0{(11;1;)—{1)01Ull’_1rh (45%0 I(%rPSIE)IOOtn;lLCS 10 ft. | 50 ft. |None aerial . . |Critical..|Louder
rom . e sai station
. . . o ..|a s
has even worked Japanese stations with  10f |50 ft. |None.. . None HETARE: | Pl
spark transmitters of about 5 kw. input 10 ft. | 38 ft. [None. . .|None. . . . |Critical..|[Same
(probably not more than 2 kw. in the 101t |37 ft. [None.. |None. .. .|Critical. |Less
antenna), with crystal detectors at both 6 ft. | 50 ft. |None. . .|None. . . .|Sharp. . .|Strong
ends! Traffic was .handled with ShlpS 2 ft. | 50 ft. |None. . .[None. . . .|Critical..|Less
between San Francisco and Honoluluy, I
[Looozs
u |
c-/72 Uu——]
/ M7eg. c-299 s
C-30/-4 :
g
A — ilibi bl bt
_ P E—

Fig. 1.
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“Miss Minoiwa Plum, sah!” sings out W hiteswash.

The Woman-Handler

By Volney G. Mathison

Samuel Jones, the most famous character in radio fiction, again appears on the scene in
a new role! Of course it is overdrawn, as is most humor. FEven as the cartoonist em-
phasizes his subject’s most prominent features, so also does the author bring out the
Joibles of the woman operator.

“SAMUEL JONES!’ exclaims old
Kid Cunningham, as I stroll into
the private office of his radio-factory
hangout down on San Francisco’s busy
First Street. “Do you want a fine shore
job?”

“Not specially,” 1 replies, careless
like, drapin’ myself comfortable on the
softest leather chair in th’ joint an’
haulin’ out my old Durham sack. ‘“I've
just finished a pretty successful boot-
leggin’ trip from th’ Orient, an’ I’ve
got a nice roll of th’ Mercury-footed
flapper-green in my sock. What are ya
tryin’ t’ hang onto me?”

“Radio superintendent for the Tropi-
cal American Fruit Company,” replies
friend Cunningham. ‘“You’ll be in
charge of the wireless operators on their
fleet of twelve big steamships, and of
their half-million-dollar private radio
station at New Orleans. Salary hun-
dred and twenty a week, a free ticket
to New Orleans, and a thousand a year
bonus if you make good. This job ought
to be the zebra’s stripes, as they say, for
an old sea-dog brasspounder like you.”

“Humph! It sounds like a wireless

correspondence-school ad,” 1 observes,
rollin’ my smoke an’ keepin’ calm as a’
old Cape Cod clamdigger on a Sunday
afternoon. “Where’s th’ crack in th’
glass ?”

“There isn’t any,” declares brother
Cunningham. “I’ve just sold the Tropi-
cal American a lot of latest type four-
step-amplifier receiving instruments, and
they happened to ask me if I could
recommend them a good man for radio
superintendent. There’s just one un-
usual thing about this job—it seems that
vou have to fire their twenty-three
present shipboard radio men and replace
them with women wireless operators—

“Huh!’ T ejaculates, sittin’ up with a
jerk an’ blowin’ my cigaret half-way
across th’ office. “What in—by th’ holy
golden harps, I knew there was a fish
in th’ milk, some place!”

“But this is easy——" begins Cun--
ningham.

“Yeh, it sounds like it!” I retorts.
“Look here, you ain’t goin’ t’ hang no
such bracelet a’ scorpions around my
neck as that! I’ve camped in radio
shacks on five oceans, an’ had my tail
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feathers shot away enough times t’ be
a wiser bird than I look! Me boss
twenty - three radi — wimmen! Say,
what in blazes d’ya think—

Just then th’ office-boy opens th’ door,
an’ in comes—a girl. Talk about th’
peaches an’ ice-cream—this sweet mam-
ma has Harrison Fisher’s golden-haired
Cosmo covers knocked fer a row a’
Swede Hildas! Did ya ever see a
eighteen-year-old angel dolled out in a
silk an’ fur Parisian fashion-show, with
Mack Sennet bathin-girl ankles, an’
eyes that make you feel like you was
drinkin’ out a’ old Ponty de Leon’s
fountain a’ youth? Well-—one look at
her, an’ I takes th’ count like a chloro-
formed cat!

“Why, how do you do!”’ chirrups
Cunningham, smilin’ at th’ angel a way
he has no business to, him bein’ married,
with three kids.

“Mr. Jones, meet Miss Gloria Belle-
clair. This is the daughter of Colonel
Gorgon Belleclair, the president of the
Tropical American  Fruit Company.
Miss Belleclair, here is Samuel Jones,

Continued on page 52
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“AND IT CAME TO PASS—"

Concerning the Coming of A
Clearer Conception

By SEwEeLr. PEASLEE WRIGHT
AND it came to pass that one who

had been a member of the tribe of
brass-pounders for many years, even for
a decade, groaned exceedingly in spirit,
and the burden of his lament was in this
wise :

“Lo, the broadcast listener hath come
mto his own, and more than that; he
wanteth all the air all the time, and he
maketh hideous squallings with his set,
and his brothers blameth it onto the
amateur.

“He sitteth up and talketh wisely of
radio when he knoweth naught about it;
discriminating not between a microfarad
and a kilowatt. He outnumbereth the
code-pusher, and he turneth public sen-
timent in his own favor. He hindereth
radio work, he maketh of himself a
nuisance ; truly he is a pest and an abom-
ination, and I will have none of him!”

The Continental-catcher moaned in
this wise, and his brothers joined with
him, and the echoes were heard in the
far corners of their country. And there
arose great discussion, and much grey
matter was consumed therein, but
naught was accomplished, for the broad-
cast bug waxed strong, and his numbers
multiplied and became legion, and his
power accordingly.

And in some places the wail went up
that the day of the key-cuddler was
gone; that the sun had set thereon.
There was mourning and weeping and
wailing and gnashing of teeth, but the
phone fiends multiplied exceedingly not-
withstanding.

A vyear, even two of them, wound
slowly onto the scroll of Time. And
he who had been an amateur for ten
vears was then one of a dozen years’ ex-
perience, for he had persevered, and
kept on his pursuit of the great god
Distance. C. W. bottles glowed where
the mighty, roaring spark had once cast
its fHlickering blue light, and its ozone
had tickled. the nostrils of those who
came Into its presence, but little else
had changed.

In the heart of the relay radical there
was much bitterness, for he had seen
the broadcast listener wax fat and nu-
merous. He had seen his hours of oper-
ation restricted, his time-honored rights
and privileges filched and usurped by
the new-comer. Unto himself he spake
harsh words, in this wise:

“There is no good in this one who
knoweth naught but the knack of twirl-
ing a dial. For whosoever comprehend-
eth not the art of the soldering iron and
bus-bar wiring; who knoweth not™ the
way of wire on a tube save that it look-
eth pretty in its nice green silk insula-
tion, he is not worthy to don a headset,
that which was once the proud badge
of the ham.”

RabDio for DECEMBER,

And he shook his head sadly at that
which had come to pass, for indeed it
was grievous that the old-timer should
be supplanted, ousted and villified by
those who knew not the name of
audiotron.

But one day late in the second year
of the coming of the broadcast there
came unto the bottle-burner one who
introduced himself saying most modestly :

“It hath come to my ears that thou
art an old-timer, and I am but a be-
ginner. My new set worketh not, and
I am come to ask that thou wilt look
upon it, and explain unto me that which
aileth it, that it may be remedied.”

And he who had shot much trouble
in twelve years was prevailed upon to
go by the beseeching voice of the be-
ginner, and accordingly they made their
way unto the domicile of the latter.

“Here thou beholdeth the set,’ said
the beginner shortly thereafter. ‘“With
my own hands [ constructed it, which
no doubt accounteth for its shortcom-
ings, for I know but little about radio.”

The old-timer stood for some mo-
ments without speaking, and in his face
amazement was writ large, and with
reason. For the set that he beheld was
a fearful and wonderful thing of the
very latest type, and it employed a cir-
cuit the complexness of which almost
exceedeth human understanding. Yet
lo, it was wired neatly, and the grouping
of the units was intelligent and
symmetrical.

“Meanest thou to say that thou hast
constructed this set unaided ?”’ queried
the ancient ham, and the younger man
nodded assent.

“Surely it is my own handiwork, un-
aided ; thinkest thou that it is no good ?”
There was anxiety in his tone, which
made the old switch-thrower grin right
broadly.

“l see that I have made a grievous
error; for I have deemed all broadcast
listeners dubs and ‘meddlers, and lo, you
are building sets that are more compli-
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cated by far than those I have myself.
Thou hast worked intelligently, and
thou has improved thy mind and thy
knowledge of radio, and in time you
may even aspire unto membership in the
Ancient Order of Dot and Dash
Dealers; 1s it not so?”’

“Yea, of a verity; with several of my
companions | am even now mastering

Continental. But tell me, oh ye of great
experience, what aileth this set of
mine ?”’

And he who had shot much trouble
went over the hook-up, and found no
wrong therein. After half an hour he
discovered that which was ailing, and
he smiled largely.

“Thou has failed, oh beginner, in
that thou hast neglected to fasten thy
ground wire!” he chortled, and the
young man turned a color like unto a
boiled beet, so great was his shame.

But the old-timer extended his hand,
and slapped the broadcast listener on the
back most heartily.

“Be not downcast!” he advised.
“Even those of us who were in the
game when thou were but a puling in-
fant do things even more foolish.”

The broadcast listener and the old-
timer shook hands, and he who had five
ex-calls to his credit departed shortly
thereafter, and in his heart was a new
understanding and a new respect for this
listener to phone stuff, for lo, he had
proven himself a fellow experimenter;
a winder of coils and a wielder of the
soldering iron. And the bitterness that
was in his heart for these newcomers
was washed away in a flood of
understanding.

And it was very near unto Christmas,
so that as he thought on these things he
passed a great church, and in front
thereof was a large bulletin board, and
on it was writ large in green and red
some words from the greatest of all
Books. And the manner of these words
was this:

“®n Earth Yeare, Good Will Towmard Meun.’

7
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Full details are here given as regards the method of operation of gas-filled tube rectifiers

I

THE problem of charging storage
batteries is one of furnishing the run-
down battery with direct current at a
certain rate until its voltage is restored
to its initial high value, generally 2 volts
per cell. If the electric power supply is
direct current it is simply necessary to
supply this d.c. to the battery through a
sutficiently high resistance to cut down
the battery charging current to the value
designated by the makers of the battery,

and vibrating contact rectifiers.
interest to everyone concerned with the home-

plied between the points A and B a
direct pulsating current will flow
through the resistance R. For only the
positive half cycle of the a.c. wave of
Fig. 3 is effective in causing current to
flow between plate and filament of the
tube. When the positive half cycle is
applied to the plate, electrons from the
heated filament are attracted to it, thus
causing a current to flow, but when the
negative half cycle is applied to the plate

as illustrated in detail in Fig. 1. How- the electrons are repelled and no current
RESISTANCE
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STORAGE BATT
1oV D.C.

HiE==

o | o-

Fig. 1. Charging from D.C. Line

ever, if the electric power supply is alter-
nating current the problem is entirely
difierent. Alternating current cannot
be used for charging storage batteries,
for with each reversal of current through
the battery there is a reversal of chemi-
cal reaction which prevents the battery
from charging. The problem presents
itself, therefore, of converting the exist-
ing a.c. into the necessary d.c. for charg-
ing the battery.

For this purpose various rectifiers have
been developed, and the chief types fall
into two classes: tube rectifiers or vibrat-
ing contact rectifiers. Each of these
types is easy to handle, since the only
operations involved are to connect the
storage battery to marked posts on the
rectifier and to attach a plug from the
rectifier to the electric light socket.

Gas-Filled Tube Rectifiers

The theory of the tube rectifier is
somewhat similar to that of the vacuum
tube. Suppose we have a gas-filled tube
containing two electrodes, one a heated
filament and the other a cold plate as in
Fig. 2, with a resistance as shown. The
filament is heated by some external
means. 1f an alternating voltage is ap-

A
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Fig. 2. Gas Filled Tube Rectifier

flows. The form of the current through,
the resistance R is therefore as shown in
Fig. 4. If we now connect a battery in
series with the resistance R as in Fig.
5 and apply the a.c. to the tube we will
have this pulsating direct current flow-

Fig. 3. A.C. Voltage W ave Applied to
Rectifier

A knowledge as to how these devices work is of
charging of storage batteries.

ing through the battery and it will there-
fore be charged. The fact that the cur-
rent through it is pulsating makes no
difference, for the current is always in
the same direction through the storage
battery and hence the chemical reaction
takes place in one direction, resulting in
charging the battery.

It will be evident from the above
that only one-half of the a.c. energy is
used in charging the battery, the nega-
tive half of the voltage wave not being
utilized. This does not necessarily mean
that the'efficiency of this method is low,
because during the negative half of the
wave no plate current flows and hence
no energy is used other than the filament
power, and this latter is made very low
in commercial devices. Thus even with
only one-half wave operation the effici-
ency may be high. However, it is possi-
ble to utilize both halves of the a.c.
voltage wave for charging by the expe-
dient of using two tubes in the manner
shown in Fig. 6. During one-half of
the wave the plate of one tube is positive
and charging current flows through the
battery, while during the other half of
the wave the other tube is active, causing
charging current to flow in the same di-
rection as before through the battery.
Thus both halves of the a.c. wave are
utilized in charging the battery. This
method is necessarily more expensive
than half wave operation, and is really
unnecessary for battery charging
purposes.

To light the rectifier tube filament by
means of a storage battery would be ex-
pensive and to charge the storage battery
through a resistance which consumed
energy would likewise be inefficient.
This practice is not followed in commer-
cial devices, as will be seen from an ex-

+ amination of a standard rectifier such as
the Tungar or the Rectigon. Fig. 7
Fig. 4. Pulsating D.C. Flowing illustrates this type. It consists simply
Through Rectifier of a gas-filled tube, an auto-transformer,
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Fig. 5. Connection of Battery to Rectifier BATTERY
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Fig. 6. Full Wawve Rectification

and a fuse. Each of these parts is clearly
visible in the housing which contains
them all. The tube is a two-element
gas-filled tube, containing a tungsten
spiral filament and graphite anode. The
tube is filled with argon gas which
results in increasing the electron current
from plate to filament to much higher
values than would otherwise flow. In-
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Fig. 7. Tungar Battery Charger

asmuch as the tube is operated on low
plate voltage this is necessary as other-
wise insufficient current would be ob-
tained for charging the battery. The
tubes will generally be found to have a
dark gray-black deposit on the inside
glass wall. This is due to some prepara-
tion which is used for purifying the
argon gas. ‘The auto-transformer is of
conservative design whose function will
be evident from an inspection of the
wiring diagram of the Tungar charger,
shown in Fig. 8. The a.c. voltage is
applied between points 4 and B of the
transformer. A small portion of the
transformer winding, namely CD, is
tapped off and connected directly to the
filament terminals of the Tungar tube.
This furnishes filament power in the
most economical way and dispenses with

any outside source or accessories. An-
other portion of the transformer wind-
ing, namely DE, is tapped to supply the
plate voltage to the tube. Thus the
auto-transformer serves the purposes of
cutting down the a.c. line voltage so that
suitable filament and plate power may
be applied. The battery is connected to
points marked Red and Black. The fuse
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Fig. 8. Rectifier Connections

limits the charging current to the value
for which it is designed, in the event this
is exceeded it blows and opens the
circuit.

It is thus seen that the charger need
only be connected to the a.c. source of
voltage and all necessary power is avail-
able. This is accomplished by means of
a screw plug which may be attached to
the lighting socket as shown in Fig. 7.
Inasmuch as the line voltage varies in
different localities precautions have been
taken to adjust for this variation. Fig.
7 shows clearly three taps brought out
from the transformer, marked 105, 115,
and 125. The respective taps are to be
used for line voltages corresponding to
them.

These chargers come in various sizes
designated by the charging current it
will deliver, thus we have the 2-ampere
size, 5-ampere size and so on. Obviously
the type to use depends upon the size of
the battery. Thus for a 20-ampere-

www.americanradiohistorv.com

hour battery the 2-ampere size would be
suitable, whereas an 80-ampere-hour bat-
tery could take the S-ampere size
charger. The lower the size of the
charger the longer it will take to charge
a given battery. The choice of a suitable
charger therefore depends upon the size
of the battery to be charged, how much
it is used and how fast it is run down,
how quickly it is desired to charge the
battery. One point should be borne in
mind, namely by charging your battery
a couple of hours each day, irrespective
of whether it is run down or not, a
smaller size of charging outfit will do
very well. It is not the best policy to
wait until the battery is completely run
down before charging. Another point to
bear in mind is that it is not wise to ex-
ceed the maximum charging current for
which the charger is rated, for it is
harmful to the bulb. On the other
hand, using too low a charging current
results in unstable operation. In using
such chargers it is always advisable to
disconnect the receiving set from the
battery when it is on charge, and to dis-
connect the charger from battery and
line when the battery is in use. Never
use the receiver or other radio set while
battery is on charge. The reason for
this is that some point of the radio set is
always grounded, and generally one side
of the a.c. power line also is grounded.
It is possible that the polarity of the line
ground may not jibe up with the radio
ground, in which case harm is likely to
come to the Tungar tube and possibly
some part of the radio set.

Vibrating Contact Rectifiers

In the vibrating contact rectifier the
charging current is supplied to the stor-
age battery through two contacts. On
the make the current flows through the
battery and charges, and when the polar-
ity of the charging currefit changes the
contacts open and thus prevent current
from flowing through the battery. To
understand the theory of the operating
of this type of charger consider first Fig.
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Fig. 9. Elementary Circuit for Vibrating
Contact Charger

9, which shows the a.c. line voltage ap-
plied to a step-down transformer which
reduces the line voltage to the value
necessary to charge the storage battery.
The a.c. voltage from the low side of
the transformer is then fed into the
storage battery to be charged through
two contacts CC which make and break
periodically.  Suppose the charger is
arranged so that the battery charges on
the positive half of the wave. If the

contacts make on the positive half cur-
Continued on page 84
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Unique Design for Short and Long Wave Receiver

By Herman A. Fischer. Associate Member I. R. E.

The unique feature of this set is the method whereby a standard three-coil honeycomb
hook-up may be adapted for experiments with a vario-coupler or other modifications.
Its range covers the amateur, broadcast and commercial wavelengths.

FTER having constructed, used,
torn apart and rebuilt many kinds

of receiving sets, I decided that the next
one I built would be a permanent fix-
ture in my station. This, however, was
not an easy matter to do, as the market
was saturated with a large assortment of
new circuits and designs. My main de-
sire was to have a set with which I
could experiment and change about a
" bit, but still have an outfit constructed
in a cabinet which would present a

2 Extension handles
for H.C. Mount.
(hard rubber or
bakelite.)

1 Plate variometer.

1 Rheostat.

1 Socket; combina-
tion preferred.

1 Mica grid Cond.
with G. L.
mounting.

This set was designed as a combin-
ation long and short wave tuner and is
adaptable to the use of the amateur,
broadcast listener or ex-commercial oper-
ator who enjoys copying a bit of 600
meter trafic or press on longer waves.

variometer, under which is the small
push-pull canopy switch for cutting in
or out the tickler (see Fig 3 §-2) ; rheo-
stat control; tube windows; and six
binding posts, two each for B battery,
phones and A battery, respectively top
to bottom.

Care must be taken when wiring the
anti-capacity switch. Needing only a
double-pole double-throw switch, and as
the anti-capacity switch I used was a
four-pole double-throw, [ soldered the

Fig. 1.

finished appearance. It could not be of
the sectional panel idea, neither could it
have a lot of stray wires reaching out
in all directions. So, after careful con-
sideration, the set which I will describe
was decided upon and, after testing, I
found that I had a set which was com-
plete in every respect.

Figs. 1 and 2 are front and rear

Front View of Completed Receiver

I, being in the latter class, know how
they feel.

Referring to Fig. 4, front view, the
parts from left to right are as follows:
antenna and ground binding posts; pri-
mary condenser, under which is the anti-
capacity switch for placing the primary
condenser either in series or shunt;
honeycomb mounting, above which are

Fig. 2. Rear View of Completed Receiver

two poles together on each side (sce S-1
Fig. 3).

§-2 in Fig. 3 is a small single-pole,
single - throw, push - pull, dash - board
switch or, as in my case, a small push-
pull canopy switch as used in electric
fixtures. This switch opens the plate
to the tickler coil for regeneration by the
feed-back method on waves above 525
meters (determined by size of variom-
eter) and closes circuit so that tuned
plate regeneration is used on the lower
waves, in which case the tickler cail
should be removed from the plug. It
will be noted that the plate variometer
is in series with the tickler when §-2 is
open. This will allow the plate to be
tuned to a certain extent on the upper
wavelengths.

The wavelengths which this set will
cover depends on the size of the honey-
comb coils used. However, the set is
not limited to the use of honeycombs
only, which is the reason for the six

Continued on page 9r

views, respectively, from which the six binding posts, two each for primary,
‘ secondary and plate circuits as indicated
v in Fig. 3; secondary condenser; plate
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= 5 Fig. 3. Circuit Diagram ey
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reader will get a fair idea of the con- o " 4
struction. The circuit, Fig. 3, is of the o % e

conventional three-coil honeycomb, but
with slight modification. Fig. 4 shows
the layout of instruments on the panel.
As every builder uses his own pet parts,
no attempt has been made to give exact
dimensions in the layout.

A list of parts required to complete
the outfit is as follows:

1 Panel 7 in. x 24 in. 1 Anti-capacity
1 Cabinet 7 in. x 24. switch.

in. x 6 in. deep. 3 4-in. Dials,
1 3-coil honeycomb 1 Rheostat dial.

mounting, 14 Binding Posts.
2 .001 MF vernier S lengths Bus. Bar
Var. Cond. wire.
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Fig. 4. Panel Layout
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SOME FURTHER ADAPTATIONS
OF MY TUNER

By Six ZEE Jay
ATUNER having coupled plate and

grid circuit features was described
in March Rapio and also in a subse-
quent Issue another adaptation was
presented. However, this tuner is not
subjected to these two uses alone but
can be adapted to most any circuit
using the vacuum valve and advan-
tage can be taken of this “reflex”
feature.

Some further uses are described here-
with, the most promment being its
adaptanon to radio-frequency amplifi-
cation on short waves.

Rapio for DECEMBER,

Figs. 1 and 2 illustrate circuit con-
nections for a one-step radio-frequency
amplifier. Fortunately, tuned coup-
ling offers an efficient means for a one-
step, in this case, and furthermore, as
1t gives greater ampllﬁcatlon by two-
fold over that obtainable with iron core
transformers or others, it should be
used.

I can offer no reason why the coupled
grid-plate circuit should increase the
efficient operation of the radio-fre-
quency amplifier, other than that it
does in practical use. 1 belteve that
better results would be had if this
coupling could be varied. However,
very good results are obtained with the
tuner as it is.

The words, “Gibbons Circuit,” will
be used, for convenience, to designate
the circuit that recently received pub-

Fig.r.
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Connection for a One-Step R. F. Amplifier

VARIOCOUPLER OF

REGENERATIVE
RECEIVER
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To construct the tuner, obtain a
bakelite or fiber tube 31 1 ins. in diam-
eter and wind on 8o turns of No. 22
D. C. C. copper wire, bringing out taps
at every eighth turn. Using small
brass angles, fasten the tube to the left
side of a wooden variometer. If the
inductance-variometer is to be used as
a separate unit, then mount on an
appropriate panel and cabinet. Other-
wise incorporate it in the complete set
contemplated.

Fig. 2. Connection for a One-Step R. F. Amplifier

licity among radio enthusiasts. There
are several circuits similar to this one,
but 1t seems as tho the “Gibbons Cir-
cuit” has facilities all of its own. How-
ever, modifications and improvements
are always in order, so here goes:

Mr. Gibbons states that his circuit
isn’t much on the fones but does mar-
velous performances on 600 meters and
1s hard to make oscillate on 200. Here’s
the solution: use the inductance-vario-
meter described and connect as per

www.americanradiohistorv.com
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Fig. 3. You will then find, to your
delight, that fones come in good and
strong and that the set will oscillate

|

Fig. 3. Adaptation to Gibbons’ Circuit

and regenerate freely over its entire
wave-band, getting DX galore.

This tuner can be readily changed to
the “tickler circuit,” using the rotor of
variometer as the tertiary feed-back
coil with but a few minor changes in
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Fig. 4. Adaptation to Tickler Feed Back Circuit

connections. The circuit is shown in

Fig. 4.

The tlckler coil, in the single-tube
“super,” described by A. L. Groves in
a recent number of QST, is here sub-
stituted with a variometer to obtain
transfer of energy between grid and

1
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Fig. 5. Adaptaiion to Single-Tube “Super”

plate circuits. Just tuning the plate
circuit alone, however 1s not sufficient
to obtain maximum results Here 1s
where my inductance - variometer
comes into good use. Connections are
shown in Fig. 5, and are self-explana-
tory.
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Increasing’ the Wavelength Range of Your Recerver

By Edward T. Jones, A. I. R. E.

By means of these simple suggestions it is possible to change a set of limited range so as

to get the higher wavelengths.

The additional equipment costs less than a dollar and

may be either mounted on the panel or inserted in the exterior antenna-ground lead.

EFORE Mr. Hoover came to the

rescue of the broadcast listener,
most of the radio apparatus was de-
signed to receive over a range of from
170 to 700 meters, provided a fairly
large antenna was employed at the re-
ceiving station. So many powerful
broadcasting stations sprung up all over
the country and were operating so closely
together (insofar as their wavelengths
were concerned) that the advisability of
using a short antenna became evident
and the information was spread by radio
magazines to every nook and corner—
and immediately antennas took on much
smaller dimensions. This did help in
eliminating considerable interference, but
just about the time this work was com-
pleted, Mr. Hoover stepped in and as-
signed each station a wavelength that
made it practically impossible for any of
the larger stations to interfere with each
other. Some of these stations were as-
signed wavelengths considerably longer
than was the general practice.

This brought about another condition
which to some extent caused confusion
amongst the owners of radio receiving
installations. It is the main purpose of
this article to show how the wavelength
range of the receiver (with the present
antenna installation) can be increased
to permit reception from such stations as
Newark, Memphis, St. Louis and
Omaha, who are employing wavelengths
from 500 to 546 meters.

It matters not whether you are using
a single or double circuit type of re-
ceiver—for the method described below
is equally well suited for either type.

Here we are only concerned with the
primary (antenna ground) portion of
the receiver, for in the two-circuit re-
ceiver it is not generally necessary to
make any changes in the secondary cir-
cuit, as it is not affected in the least by
varying the length of the antenna itself.
Two conditions may exist: The vari-
able tuning condenser may be placed in
series with the antenna, or the conden-
ser may be in series with the ground, as
shown in (a) and (b) of Fig. 1. Let
us now consider the receiver in its
present condition tuned to the longest
wavelength possible; the variable con-
denser, whether in the antenna or
ground circuit, is being employed at
maximum capacity. In my particular
case | found that I was just able to get
Memphis with all the variable condenser
in the circuit—denoting that I could not
get above 500 meters to listen to those
stations operating above that wavelength.
Something had to be done. The con-

denser in my set is a 23-plate type having
a capacity of .0005 mfd. Immediately
an idea came to mind which worked so
well that it prompted me to prepare this
article for the benefit of those who are
in the same ‘“boat.”

I took a fixed Dubilier condenser
having a capacity of .0005 mfd. (equal
to the maximum capacity of my 23-plate
variable condenser) and devised a special
circuit for cutting in these two con-
densers. The diagram of connections in
Fig. 2 will show how this is accom-
plished. A double-pole, double-throw
switch is so connected to the fixed and
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Fig. 1. Condenser Po-
sition in Primary
Circuit

Fig. 2. Connection
Diagram for D.P.
D.T. Switch

variable condensers that, when the
switch is thrown to position up the
.0005 mfd. condenser is inserted
in place of the 23-plate condenser and
the maximum range of the receiver re-
mains the same. Automatically the 23-
plate variable condenser is ‘‘shunted”
across the tuning inductance, and, by
merely returning the dial to zero posi-
tion (minimum capacity), tuning above
S00 meters on my particular set begins.
In other words, the 23-plate variable
condenser is now functioning to tune the
receiver above what was formerly the
receiver’'s maximum capacity. By throw-
ing the switch in the down position
the receiver is returned to its normal
operating condition.
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Fig. 3. Use of Shunt Condenser
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If your receiver is equipped with a 43-
plate condenser, the fixed condenser
should have a capacity of .001 mfd.
These fixed Dubilier condensers are
readily obtained at any radio store, and
list at 35 cents. The switch will cost
about 50 cents. Another simple method
of increasing the wavelength is shown in
Fig. 3. There are two movements
necessary to accomplish the desired re-
sults and it is not as simple as it appears.
Personally, I much prefer the method
first described. In Fig. 3 a fixed con-
denser having the same value as the
maximum capacity of the variable con-
denser is shunted across the latter by

Fig. 4. Circuit with Variometer

closing the switch—S8/#’. When the
switch is closed the variable condenser
dial must be returned to zero in order
to begin tuning above the maximum of
the receiver with only the variable con-
denser in the circuit.

Another method of increasing the
wavelength of your present installation
is to connect a variometer in the antenna
circuit as shown in Fig. 4. This of
course is not as simple as the first method
described. [t is necessary to thoroughly
shield the variometer to prevent ‘body
capacity’”’ effect, and it is more expensive.

Never be afraid of leaving an Edison
battery indefinitely, as long as it has
solution in it, and as long as the case
is well painted or greased. These bat-
teries can be put away, at any time in
any condition of charge or discharge,
without damage. The only thing to
watch is to see that the cases do not rust
out, and this may be prevented by paint-
ing with P&B paint.
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THE DANGER OF OVER INSULA-
TION

By A. RE1sNER

IN a previous article in August Rapio
on the subject of insulation the
writer called attention to the harmful
effects which poor insulation may cause
in radio sets. In this brief article it is
intended to take up what, for lack of a
better name, may be termed “over-
insulation.” The entire subject of in-
sulation 1s too much ignored by radio
fans who are always trying to get more
and more out of their sets by making
new coils, trying out new fangled cir-
cuits, etc. In this way they defeat
their own purpose, for very frequently
an improvement in insulation yields
much improved results. In the prev-
ious article the writer showed how cor-
rect insulation means more output.
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Fig. 1. Voltage Distribution Through Homogen-
eous Insulation

What is here called “over-insulation”
1s more concerned with the question of
breakdowns due to high voltage.
Wherever there is a high voltage there
1s always danger of arcing over between
the points at which the voltage exists.
Whether a breakdown in the insulation
occurs depends upon the nature of the
insulation and the distribation of vol-
tage across it. Thus one form of insu-
lation will withstand a greater voltage
per centimeter thickness than another.
By making the insulation thick enough
almost any insulating material may be
made to withstand any voltage.

In any insulation, however, what
actually determines its power to with-
stand high voltages is the actual voltage
distribution through it. In Fig. 1 we
have assumed that a high voltage is
applied between two terminals 4 and
B, between which we have an insulat-
ing medium, let us say air. The dis-
cussion 1s valid for any type of insulat-
ing material Let us also assume that
the high voltage is 5,000 volts. The
total voltage is then distributed uni-
formly through the insulation, that is
across each centimeter of the insula-
tion the same voltage 1s applied, this
being equal to §000/d, where 4 is the
thickness of the insulation. If the in-
sulation is § cm. thick then the distri-
bution of voltage, or field intensity will
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be §000/5, or 1,000 volts per cm. If
the insulation is 34 cm. thick then the
electric field intensity is %\,ooo/%, or
10,000 volts per cm. FEach insulation
material has a certain dielectric
strength which may be given in volts
per centimeter and if the voltage dis-
tribution through the insulator exceeds
the dielectric strength a break down
occurs. The insulation design is simply
a matter of using enough thickness to
decrease the voltage distribution below
the dielectric strength so that no break
down occurs. A safety factor should
be allowed to take care of possible surge
voltages and radio frequency. Thus
the distribution of voltage may be
made so that it is 14 of the dielectric
strength so that the insulation will
withstand three times the rated break-
down voltage of the insulation.

Where a homogeneous insulation is
used the question of insulation is quite
simple. The voltage distributes itself
uniformly throughout the dielectric.
But frequently 1nexperienced experi-
menters feel that they can improve the
insulating qualities of a circuit by em-
ployingtwo dielectrics between the high
potential points. To make this clear
suppose that we have air insulation
present between the two high potential
points as in Fig. 2. What is frequently
done by the inexpert, then, to improve
the insulation between these points, 1s
to insert in half the space a stronger
dielectric than air, as for instance, glass
or bakelite. The impression 1s that
since glass or bakelite will withstand
greater voltages than air a little glass
or bakelite will improve the insulation
qualities. This is what the writer calls
“over-insulation,” and as will now be
shown, this method is entirely wrong
and will result in worse insulation than
if only the original air insulation were
used alone.

To illustrate the problem simply
suppose we have in Fig. 1 a voltage of
5000 volts distributed across § cm. of
air space. Then the field intensity 1s
5000/ 5 or 1000 volts per centimeter of
air insulation. Suppose now that we
insert a slab of glass between the two
electrodes 4 and B, as in Fig. 2, this
slab being 215 cm. thick. We now
have half air insulation and half glass.
Let us assume that the quality of the
glass is such that its specific inductive
capacity is 6. This means that for a
given electrical charge the glass re-
quires 1-6th the voltage that air re-
quires, since voltage is inversely pro-
portional to specific inductive capacity.
Now in the case of Fig. 2 the capacity
current flowing through the air di-
electric is the same as that flowing

through the glass dielectric, since they

both comprise part of the same circuit.
But since glass has a specific capacity
6 times greater than air only 1-6th the
voltage is required to supply this ca-
pacity current through glass that is re-
quired to drive it through air. Con-
sequently the total voltage of 5000

b
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volts distributes itself in the following
proportions: 6 parts across the air and
1 part across the glass, or, 1-7th of
5000 volts across glass, namely 714
volts, and the balance 4286 volts across
the air. But there is now only 24 cm.
of air insulationi, hence the electric
field intensity across air is 4286/214,
or 1712 volts per centimeter, or 712
volts more than when only air insula-
tion was used.

The conclusion to be drawn from the
above is that non-homogeneous insu-
lation i1s worse than homogeneous in-
lation. The effect of inserting some
additional insulation of greater di-
electric strength than the original in-
sulation present, is always to throw an
increased burden on the weaker di-
electric, more of the voltage being dis-
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Fig. 2. Voliage Distribution Through Non-Hom-
ogeneous Insulation

tributed across the weaker insulation.
Thus possibility of breakdown in-
creases. This occurs whenever two
different types of insulating material
are used in series. No improvement of
insulation results by thus “over-insu-
lating” or adding some better insulat-
ing material. The weaker insulation
suffers the more. Either change the
entire 1nsulation or not at all.

ORCHESTRAS SOLD
BY RADIO

J. E. Horn, president of the Con-
solidated Orchestras Booking Exchange,
of New York City, has perfected a novel
method of demonstrating concert and
dance orchestras to clients via the radio.
Heretofore a cafe, hotel or club in need
of the services of an orchestra has in-
sisted upon a demonstration of the musi-
cal organization, with the result that
considerable expense has been involved.
Now it has been arranged with radio
stations all over the United States to .
demonstrate the various orchestras via
broadcasting. Prospective clients may
listen-in and thus determine whether or
not the particular orchestra appeals to
them, without the expense of traveling
involved by either the orchestra or the
client.
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Again That One-Tube Receiver

l By Carlos S. Mundt

This article describes the adaptation of a previously described set to honeycomb coils.
Its construction and operation is simple and the results are remarkably good for

one tube.

IN February RADIO the writer pre-
sented an improved single-circuit re-
ceiver which possessed the advantages of
increased selectivity and the reception of
spark, C. W. and ’phone with equal
facility. So many communications have
been received regarding the adaptation
of this receiver for honeycomb induc-
tances, especially for ’phone work, that
it was deemed advisable to present the
matter anew.

Required apparatus:

One .001 v.c.;
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Fig. 1. Hook-up for One-Tube Receiver

one .0005 v.c. ; one fixed R-G coil mount-
ing; one movable R-G coil mounting;
one 8x9x4 in. panel; necessary socket,
tube, ’phones, batteries, grid condenser
and leak, ’phone plug and jack.
Referring to Fig. 1, it will be seen
that the .0005 variable condenser is here
permanently shunted across the tickler
(movable) coil. This constitutes a tuned

. o

tickler and is the inherent advantage of
this set, which is here designed especially
for ’phone reception. Using this arrange-
ment and a WD-11 tube, one experi-
menter in Princeton, N. J., was able to
hear the conversation and music of two
Los Angeles broadcasting stations. 2500
miles—one tube!!!

Fig. 2 shows the panel layout, which
is indeed neat and compact. If desired,
the binding post connections may be
placed in the rear. For portability, a
handle may be placed at the top of the
cabinet and space provided in the in-
terior to accommodate a dry cell or
more, depending whether WD-11 or
UV-199 or C-299 is used.

The inductances will vary with the
antenna system, but it is a good plan to
provide a goodly number in order to
allow various combinations. One each
of 25, 35, 50 and 75 turns would be
advisable. Use the larger ones as tickler,
and don’t forget to reverse the tickler
leads in case you do not get oscillations
at the start.

An ingenious experimenter may wish
to use this set with spiderweb induc-
tances. These may be wound on fiber or
heavy card forms, after which favorite
methods of support for the mountings
may be devised. One simple means is to
slot one of the spiderweb arms so that it
may fit an ordinary honeycomb mount
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Fig. 2. Panel Layout
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via the crosspiece and adjusting screw In
exactly the same manner as the honey-
comb coil itself.

For best operation of this set the rheo-
stat had better be a vernier. It will be
found that signals of amazing strength
can be had with careful and precise con-
trol of the filanient.

The coupling control will serve to

separate a desired station from another
on nearly the same wave, provided that
the first is of equal or greater intensity
than the'second.
. Don’t expect to slam this set together
and hear Greenland the first night. Pa-
tience, as has often been remarked, is
indeed a virtue. Also it took at least
several months to build Rome. A care-
fully planned and well built set will
repay the time and energy put into it,
and then some. What is more, you have
to get the ‘“‘feel” of any set. Go over to
a neighbor and try running his set some
evening. Chances are you’ll not get a
great deal out of it. So it is with any—
you have to become accustomed to get-
ting the knack of operating each indi-
vidual set to its best advantage.

A TUBE TESTER
By Freperick J. RUMFORD
There are many imitations of the

UV-199 or C-299 dry cell vacuum tubes
on the market. The writer has pur-
chased what the dealer thought was a
genuine UV-199. At time of purchase
the dealer gave it the usual filament
test. DBut later in experimental work
this tube used considerably more than

Fig 1. Front View of Tube Tester

.06 amperes and also was very inefficient.
These tubes are known as counterfeits
and the writer has reason to believe that
two thousand or more of these tubes
are manufactured each day in several
factories in New Jersey.

Continued on page 30
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Selector Circuits To Eliminate Interference

By Gcorge C. Jones

While telling little that is new in wave filter design, this article gives the results of

cxperiments by a practical man.

followed that they are worth trying.

HE problem of eliminating inter-

ference is that of increasing the
selectivity of a receiving set. After
trying out and modifying every idea that
came my way, I selected that shown in
Fig. 1 as being the simplest. It con-
sists merely of a 40-turn coil, a .00025
mfd. fixed condenser and a +43-plate
variable condenser added to an ordinary
single-circuit regenerative receiver. This
“selector” can be assembled in a separate
cabinet so that it may be attached to
any set at will. It may also be used as
a wavemeter, especially if equipped with
a serles-parallel switch.
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Fig. 1. Selector for Single-Circuit Set
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While a honeycomb coil may be used,
I have secured the best results with 40
turns of No. 14 wire bank-wound on a
3-in. coil with the regular honeycomb
coil mounting. With an additional 25-
turn and 60-turn coil it will be possible
to cover a wave-range from 150 to 800
meters with a 100-ft. aerial.

The tuning inductance on a regular
set need not be changed and it makes no
difference how far the selector is placed
from the set, as the selector coil must
not be in inductive relation with the
tuning-coil of the set. If the set has a
series condenser in the antenna lead,
the fixed condenser C, can be omitted
and the aerial lead of the selector con-
nected to the regular 4 lead of the set,
or—the C; can be left in place and the
condenser of the set changed to a parallel
connection as in Fig. 1.

In using the selector, the switch §, is
placed at the open position and the set
tuned in the usual way. The set is
fairly selective this way, in fact much
better than a plain single-circuit, as the
condenser (U, acts somewhat as a loose
coupling and signals a little off from the
wave you are receiving are stopped to.a
certain extent and the set is not affected
otherwise than by a slight lowering of
the wavelength and a hardly perceptible
decrease in signal strength.

Next throw §, to the closed position
and the signal will perhaps fade or
entirely disappear, but do not try to
retune, as the signal is merely going to
ground through the selector and you
cannot tune the set so that it will come

back. Now, by leaving the set tuned
as it i1s and moving the C, back and
forth, a setting will be found where the
signal comes back to the original
strength, as the selector acts as a choke
for that particular frequency and it can-
not get through easily.

Reasoning that if it were so good on
a single-circuit tuner it would be better
if adapted to the primary of a two-
circuit tuner, Fig. 2 was evolved and
proved superior, although slightly more
complicated. In this case the fixed con-
denser C, was omitted as the series-
primary condenser C, serves in its place
and also tunes the primary coil L,.

In tuning, switch §, is opened and the
signal tuned in as usual with a double
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- Fig. 2. Selector for Double-Circuit Set

circuit and then the selector is switched
in and the interference eliminated.

In this hook-up the desired signal is
allowed to pass freely through C, and
L., as when a coil and condenser are in
series and tuned to resonance they fur-
msh a free path to a certain frequency
and act as an impedance to others. So
here we have an ideal state of affairs,
C. and L, let the desired signals pass
through, thus inductively energizing coil
L, while C, and L, let the undesired
ones through to ground and send the
wanted ones around the detour to the
set.

Now I should have stopped here, but
as a two-blade switch-lever was lying
on the bench along with a lot of unused

Fig. 3. Selector for Combination Set

tappet-points, I reached for a pencil
and paper and in a short time had circuit
Fig. 3, which is a handy combination of
Nos. 1 and 2. By setting the switch lever
§, on two of the seven points and leaving
one point unused between we have the
following circuits:
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His recommendations are so simple and so easily

Points No. 1 & 2-——Plain single-circuit.

Points No. 2 & 4—Single - circuit with
series condenser.

Points No. 3 & 5—Single-circuit with
“selector” attached.

Points 4 & 6—Single-circuit with “one-
wave’’ bypass.

Points No. 5 & 7—Two-circuit with
“selector” attached.

Points No. 6 or 7—Plain two-circuit.

The writer was afraid to do any more

on the thing, thinking it might start to

broadcasting its own music, so it’s all

yours; see what vou can do with it.

A TUBE TESTER
Continued from page 20

As a protection to both the purchaser
and the dealer, the herein described test-
ing outfit will be found worth while. It
may be built at a cost of from $10.00
to $15.00.

Fig. 2. End View

Fig. 1 shows the front view of the
outfit. The panel is 714 in. long by 6
in. wide, and 14 in. thick. Fig. 2 shows
an end view. Fig. 3 shows the internal
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Fig. 3. Hook-up

and external hook-up, § being the tube
socket, 7 a voltmeter (0-10), 4 a milli-
ameter ((-100), R a 30-chm rheostat,
and B three 6-in. dry cells.
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~ Winding’. Inductance Couls

By D. B. McGown

After giving specific directions for winding a single-layer, cylindrical coil, the author

discusses bank windings for various purposes.

series on home radio shop practice.

SPECIAL conditions frequently re-
quire specially wound coils. These
may be wound with either bare or
covered wire, the covering usually being
either single or double cotton (S.C.C. or
D.C.C.) or single or double silk (S.S.C.
or D.S.C.). Besides these fabric insu-
lating coverings ‘“‘enamel” wire is often
used, this “enamel” being the result of
many coatings of cellulose acetate.

Coil winding may be either a “hand”
or a lathe job, though it is extremely
tedious without a lathe, or similar sup-
port. The first thing to be wound is
the simplest, a single-layer cylindrical
coil, for a loading coil, or variocoupler

Fig. 1. How to Mount Tubinghin Lathe

primary. Fig. 1 shows the mounting of
the bakelite tubing. (which is recom-
mended in all cases) in a three-jawed
lathe chuck. Two small holes are
drilled near each end of the tube, with a
small drill, the exact size of which de-
pends on the size of the wire used.
The illustration shows No. 22 D.C.C.
wire and No. 43 drill holes. The ex-
ternal jaws of the lathe chuck were
used, as this compresses the bakelite
tube and tends to avoid cracking it
The wire is threaded through the two
holes, as indicated, on the end farthest
from the chuck. The wire spool is
mounted on a small spindle, which per-
mits the spool to turn easily, as the wire
unwinds.

The operator grasps the wire firmly
between the thumb and fingers, as
shown, and turns the lathe over, with
the other hand, by pulling the lathe
belt (the driving power being shut off).
Care is taken that the wire is held as
near at right angles to the tube as possi-

ble, and a single turn is taken. This
turn should come around and lay right
next to the first turn, as shown in Fig. 1.
If it does not, it should be unwound,
and moved in such a way that it does
lay where it is supposed to. At all times
the operator should hold his hand at
least 10 in. from the inductance coil;
this will be found much better than if
he is too close, as, after the correct “‘feel”
of the winding is located, the wire will
almost guide itself across the form, as
the lathe is rotated, without paining or
cramping the hand, as might result if
the operative holds the wire too close to
the form.

Fig. 2. Correct Position for Holding Ilire

The correct position is shown in Fig.
2, where the operator’s left hand is
shown grasping the lathe belt and the
wire being held in the right hand, which
is held stationary, the wire being paid
out from a spool behind the builder.
The wire should not be held at exactly
right angles to the winding form, but
rather.it should take a slight slant back
against the windings, as is self-evident.
It may be thought, at first, that it is
easier to wind with the power applied
to the lathe, and with the lathe running
backwards, but if this is done, and any-
thing goes wrong, and the wire slips off,
or gets caught, the lathe will be so slow
to stop that the wire may get tangled, or
even break, before the lathe can be
brought to rest. It is better, by far, to
wind the coil more slowly, and get a
better job.

The wire should be guided over the
whole form, or over as much of it as is
to be wound, and then the whole coil
covered with some binder to hold the
wire in place.
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This constitutes the third article in a

In ordinary electrical work the second
layer is either wound directly over the
first, or a sheet of thin paper, mica, or
empire cloth is wound over the first
winding, and the second layer wound
on. In radio inductance coils this
method would not be efficient, as the
turns at the ends of the various coils
would be at quite high potential differ-
ences, which reduces their effectiveness,
as their distributed capacity would be
raised greatly, and this would reduce
the operating wavelength of the induc-
tance coil. This is undesirable, and
many forms of different windings have
been developed to overcome this trouble.
The most common are the bank-wound
coils, and the more modern honeycomb
type, of which there are several
variations.

Bank winding is believed to be the
most efficient. It consists of ordinary
wire, or litz, wound in a series of nearly
vertical layers, there being many layers,
of but few turns each. Bank winding
is usually counted as the number of
total turns, “three-layer-banked,” or the
like. For example, 75 turns three-layer-
banked would mean that there would be
25 layers, of vertically-wound wire, each
laver being composed of three turns
each. Two-layer-banked winding means
two vertical turns of wire. It is not
customary to wind more than a maxi-
mum of about 8 turns per vertical
layer.

The reason for this peculiar type of
winding is that it reduces the potential
between turns as much as possible, which
reduces the effective resistance to a low
value. If a number of turns of con-
siderable potential are close together,
such as would be the case if ordinary
long-length layer winding was used, the
turns at opposite ends of the coil will
be at quite a high potential, and there-
fore they will react more upon one-
another, than if they were of low poten-
tial difference. The closer the various
turns are together, the greater will be
their effect on each other. In bank-
wound inductances the greatest poten-
tial between turns would be equal to the
number of turns in the single bank, i.e.
in three-layer bank winding the greatest
potential difference between any turns
would be equal to but six times the dif-
ference between single turns, whereas
in a 50-turn two-layer winding, the
potential difference between adjacent
turns at opposite ends of the coil would
be 100 times the difference between two

adjacent turns.
Continued on page 46
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Power Losses In Transmitter Antenna Circuits

By Charles K. Fulgl'lum

This discussion of the reasons for power losses in antenna circuits is suggestive of what

can be done to minimize them and thereby increase the radiation.

W hile intended

for guidance in the construction of a transmitting aerial, many of the points are also
applicable to receiving aerials.

HE power expended in an antenna

circuit carrying high - frequency
current may be considered as equiva-
lent to the power dissipated by a re-
sistance carrying the same current as
flows in the antenna. This fictitious
resistance, the effective resistance of an
antenna, 1s not necessarily a measure of
the effectiveness of an antenna as a
radiator of electromagnetic waves, a
value which is expressed in terms of
radiation resistance, which is equal to
that resistance which if inserted at an
antinode of current in the antenna
would dissipate the same power as that
radiated by the antenna. It is appar-
ent that these two values are not one
and the same, and that the difference
between the two must be accounted for
as loss resistance, which must be kept
as low as possible if the antenna is to
expend efhciently the power supplied
to 1t for the purpose of radio communi
cation.

Loss resistance is due to power losses
which occur in every antenna system,
and frequently these losses are aggra-
vated by poor antenna design, by the
use of faulty materials in its construc-
tion, by objects in proximity to the
antenna, and 1ts location with respect
to these objects. In general, the power
losses in an antenna circuit are those
due to dielectric absorption, leakage
over 1nsulators, corona, resistance in
the antenna circuit, and eddy currents
induced 1n neighboring conductors.

Dielectric absorption is caused by
the presence of imperfect dielectrics,
such as trees, houses, etc., in the
vicinity of the antenna, and becomes
especially pronounced if such objects
are near the ends of the antenna where
the potential gradient is the highest.
Another large loss due to dielectric
absorption often occurs at the lead-in
insulator which usually consists of a
comparatively large mass of imperfect
dielectric. The loss occurring at this
point can frequently be reduced by
tollowing the practice adopted by
certain large power stations for bring-
ing high-voltage lines into the building.
A large pane of glass is mounted in the
wall and the lead-in insulator, of small
size and usually of porcelain, is mount-
ed in the center of the pane. This con-
struction too, will tend to reduce any
loss which might occur due to leakage
over the lead-in insulator.

Loss due to leakage over insulators
can be kept at a minimum by using
insulators of such material and design
as to give the greatest insulation pos-
sible with a minimum amount of ma-
terial, and by their correct placement
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Antennae towers, 150 f1. high, for the new
General Electric Company broadcasting
Station at Oakland, California

in the circuit. Quartz is unquestion-
ably the best material, giving a maxi-
mum of insulation and mechanical
strength for a minimum of material,
but the cost is so high that it is not in
general use. Glazed porcelain is per-
haps the best available material, while
electrose, hard-rubber, unglazed por-
celain, etc., are also used.

Since the potential gradient isusually
highest at the ends of the antenna, the
suspension Insulators between the an-
tenna and 1ts supporting structures
should be of the first quality. The
insulation at this point usually consists
of one very long insulator or a string of
short insulators connected in series so
as to reduce the capacity thru the
string, placed between the antenna
spreader and the supporting structure.
A separate insulator between the end
of each conductor in the antenna and
the spreader is quite unnecessary and
may increase losses due to leakage be-
cause of the decreased resistance re-
sulting from the insulators connected
in parallel. It is often the practice to
fit the insulators used at the ends of
the antenna with corona shields, since
this causes the voltage gradient to be
more evenly distributed over the in-
sulator string, and prevents any pos-
sible flash-over from damaging the
insulator.

Loss due to leakage in the antenna
circuit will vary greatly from time to
time, being especially great during
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damp or rainy weather when, due to
the film of water on the surface of the
insulators, a large fraction of the power
supplied to the antenna may leak away
over the wet insulator surfaces. Often
dust will collect on the surface of in-
sulators, forming leakage paths of com-
paratively low resistance which may
allow sufficient current to pass to result
in a breakdown of the insulator. In
general,such losses are unavoidable and
the best that can be done to reduce
them is to make the leakage paths over
the insulators extremely long, and
when practicable, to clean the dirty
insultors from time to time.

Corona loss is due to a partial ioni-
zation of the air surrounding the con-
ductors of an antenna, and takes place
only at high voltages. Thus up to a
certain limit of power input, the loss
due to corona will be entirely negligible,
but as the power is increased beyond
the value, the loss due to corona will
increase rapidly and may reach a value
sufficiently great to materially affect
the radiation. Usually, the possibility
of loss due to corona is taken into con-
sideration when an estimate of the
effective dimensions of an antenna is
being made, but when corona loss ap-
pears in an antenna circuit, the only
effectual means of reducing 1t is by in-
creasing the capacity of the antenna or
decreasing the power supplied to it.

Eddy currents induced in nearby
metallic structures may contribute to
the losses occurring in an antenna cir-
cult operating at short wavelengths.
This loss is even more pronounced if
there are nearby conductors which,
due to their effective dimensions, have
natural periods of oscillation within the
range of frequencies at which the an-
tenna 1s operated. Such circuits in
resonance with the antenna may ab-
sorb a large amount of the power
radiated from it. For this reason, the
space about an antenna should be kept
as free as possible from all metallic
masses and such that have to be there
should be grounded if possible, or as in
the case of guy wires, broken up by
means of insulators. Any conductor
absorbing power from the antenna will
reradiate a part of this power, and for
this reason the detection of absorbing
metallic structures by a wavemeter
equipped with detector and phones is
comparatively easy.

A certain resistance loss in any an-
tenna system 1s unavoidable, due to
the resistance of the conductors which
compose the antenna, and the resist-
ance of the ground. Resistance losses

Continued on page 92
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Whence Your Plate Voltage

Herein is discussed the various sources of plate voltage for a C, W . transmitter.

By Florian J Fox

T his

article is the second of a series of which the “Vacuum Tube Oscillator” in the
November number was the first and detailed directions for the construction of a high
voltage transformer will be the next.

HE problem of obtaining a reliable
and inexpensive source of high volt-
age is one of the reasons why more of
us do not build C. W. sets. Before
describing in detail the most satisfactory
method, rectified a.c. from the power
lines, let us first consider the methods to
be employed by those not fortunate
enough to have electricity in the house.
Of these, the first is the electric bat-
tery, whether wet cell, dry cell or stor-
age. The battery gives a quality of di-
rect current second to no other source.
Its inherently pure direct current is
ideal for radiophone work. Its obvious
drawback is the first cost and renewal
expense. Wet cells are bulky :
mussy ; dry cells are expensive, though
otherwise satisfactory.

The writer knows of one amateur
who made 150 small cells from fruit jars
and two small plates, a wooden sep-
arator, and elastic bands which held the
units together. The cells were mounted
on a special rack. Provision was made
for charging in series—parallel and dis-
charging in series. An electrolytic recti-
fier allowed him to charge the cells from
the a.c. lighting supply. The plates
were formed by charging and discharg-
ing the cells a number of times. The
results were very satisfactory as far as
we know. Were it not for the acid
nuisance, the recharging, and the bulk,
this method would be in more general
use.

Another inexpensive source, for code
work only, is an ordinary ¥4-in. to V%-in.
spark coil. These sizes include the Ford
coils. A large glass plate condenser may
be connected across the secondary of the
coil in order to reduce its potential low
enough so that it may be applied to the
tubes without danger of internal spark-
ing and arc over. The condenser should
be large enough to cut the spark length
down to 1/16-in. or less. The size can
be easily found by trial. The capacity
will be at least two or three times that
used in the spark transmitter. There is
no danger of getting it too large. Con-
densers with mica insulation will be
found to be more compact. With such
an outfit the writer has obtained 0.3 am-
peres radiation using two amplifier tubes
as oscillators on a Hartley circuit. The
set had a daylight range of at least 25
miles. One station in the East covered
over 300 miles at night with a similar
set, except that 5-watt transmitting tubes
were used instead of receiving tubes.
Storage batteries supply the filament
current

and=:

question of polarity is quite important

and is often overlooked by writers.
High voltage for the plates is some-

times produced in the windings of a
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condenser nced not be so heavily insu-
lated. What has been said about polarity
still applies. Dec Forest, in one of his
radiophone sets, uses a specially-designed
buzzer for producing the necessary high
voltage. Since this voltage is alternat-
ing, he uses two or more Kenetron rec-
tifiers, thus obtaining direct voltage for
the plates of the oscillators.

I'here is a great deal of experimenting
that can be done with rectified spark
coil voltage for radiophone use. Very
little seems to have been donc along this
¥ line. By taking a tap at the midpoint
of the coil (or the midpoint of two coils
in series) it might be possible to obtain
full wave rectification by a method that

il
Circuit Diagram for C. IV.

Fig. 1.
Transmitter with Spark Cotl

See Fig. 1 for connection diagram.
Vibrators are usually designed so that the
“break” is faster than the “make.” The
result is that one end of the secondary
will have a predominance of positive
half cycles, and the other, a predomi-
nance of negative. The side having the
predominance of positive should be con-
nected to the plate side of the input to
the oscillator. The next problem is to
determine which side of the secondary
has this predominance of positive. The
writer used a charged electroscope. (See
a book on electrostatics.)

Another method is to place a soft tube
in the set and press the key. Observe
the tube carefully, reverse the leads, and
repeat. The connection which gives the
“blue glow” or greatest “blue glow,” is
the correct one.

The last method is that of simple
trial; try one connection and if the set
does not function after a thorough test,
try reversing the leads. This last
method is the poorest, for the chances are
that you will be trying to make the set
oscillate on the wrong connection. This
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is to be described later in this chapter.
This direct voltage could then be filtered
and used for radiophones. Any progress
along these lines would undoubtedly be
of great interest.

The motor-generator offers a fine
source of plate voltage also. There are
a few disadvantages. In the first place
a good motor-generator set is quite ex-
pensive. Secondly, some are noisy and
hence must be specially mounted, or en-
closed, or placed in another part of the
building. Some of them produce objec-
tionable commutator ripples in the audi-
ble range of frequencies. Commutator
ripples are due to slight changes in the
voltage caused by commutation. These
ripples may be quite objectionable when
the transmitter is to be used as a radio-
phone. Special appliances, known as
“filters” must be used to remove them.
These will be described in a succeed-
ing chapter. There are now on the
market special high speed gencrators,
having a great many commutator bars.
The ripple in these generators is beyond
audibility. A local radio engineer has
found that some generators emit radio
frequencies also. These may pass into
the oscillator and show up in the antenna
system as an additional carrier at some
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definite wavelength. He found it neces:
sary to connect a series. of radio-fre-
quency chokes in the high voltage leads
to eliminate this false wave. This new
and interesting fact might be well worth
while remembering.

The last method that we shall take up
is the use of rectified alternating current.
A transformer is used to step up the
voltage of the lighting supply to 350,
450 or 600 volts. This is then rectified
and supplied to the transmitting tubes.

Kenetron tubes are in considerable use
among amateurs and are used extensively
in commercial and broadcasting stations.
First cost and renewals, however, again
prevent a great number of experimenters
from using them.

An electrolytic rectifier will be found
to be inexpensive and almost as satisfac-
tory. It is very simple to construct, and
once made it requires only an occasional
renewal of solution. The author has
used such a rectifier as described below
for about three years. Procure 12 small
jars having openings of at least 2-in.
diameter. Next, procure enough sheet
lead and sheet aluminum (1/16-in. to
Ug-in. thick) to make 12 plates, of each
material. The plates are 115 in. x 3 in.
and have connecting straps about 3 in.
long. See Fig. 2 for dimensioned sketch.
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Fig. 2. Dimensions of Plates for
Cliemical Rectifier

k- 15—

Each jar contains one lead plate and one
aluminum plate. The jars are arranged

in two banks of six jars each. Each
bank is connected in series. The two
aluminum terminals (one from each

bank) are connected together ; this is the
positive post. Each of the two remain-
ing lead plates are connected to the high
voltage transformer. The center of the
transformer secondary is the negative
terminal. See Fig. 3 for connections.

LZAR)
4

LEAD T/ L A AL L A
| L :

Rapio for DEcCEMBER, 1923

S5oo0v, A.c

Fig. 4. Method of Obtaining Full W ave Rectification awith a
Single High Voltage Winding

latter is what is used at the writer’s
station. Buy a package of “20 Mule
Team Borax” and place a portion in
a pitcher of warm water. Stir well for
a few minutes and then let the liquid
settle. Pour off the clear liquid and use
it.  Add more water to the sediment
and repeat. Fill all the jars to within
an inch of the top.

To form the plates, the rectifier sim-
ply has to be used for some time. Just
connect it to the set and it will take care
of itself. The lead plate becomes choco-
late brown, and the aluminum plate
white.

This white film on the aluminum
plate has the property of permitting elec-
trons to flow through it from the plate
to the electrolyte, but not in the other
direction. Since electrons flow in a di-
rection opposite to that which electricity
has been assumed to flow, we see that the
aluminum plate is the positive one, and
the lead plate the negative. For, after
reaching the lead plate, the electrons will
leave it, flow around the external circuit
and return to the aluminum plate.

During any half cycle the voltage
from one of the two high voltage
secondaries will always be in a direction
favorable for pushing a current through
its bank of rectifiers. Thus we obtain
full wave rectification.
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Fig. 3. Connections for Electrolytic Rectifier

The jars may be placed in a box or
a rack of some kind. The tops of the
plates (the connecting lugs) are bent
over and bolted together, a lead plate
being bolted to an aluminum one.

The electrolyte may be either sodium
phosphate, potassium phosphate, or
sodium borate (common borax). The

Fig. 4 shows a method of obtaining
full wave rectification, using only one
transformer secondary. This may prove
useful to some readers, but those who
intend to make a transformer are
strongly recommended to use the double
secondary method, as it is much more
reliable and satisfactory.
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MILWAUKEE RADIO AMA-
TEURS’ CLUB

Milwaukee delegates reporting on the
Second National American Radio Relay
League Convention, held in Chicago, was the
principal feature at the season’s opening meet-
ing of the Milwaukee Radio Amateurs’ Club,
Inc. Next was held the annual corporate
meeting, at which seven directors and ane
vice-director were elected, who, in turn, ap-
pointed the society’s five general officers and
seven standing committee chairmen. The
directors are C. N. Crapo, 9V D, the A.R.R.L.’s
local District Superintendent; D. W. Gellerup,
9AOE; E. T. Howell, Sc.M., 9CVI; M. F.
Szukalski, Jr, 9AAP; E. A. Cary, 9ATO;
F. W. Catel, 9YDTK; M. H. Doll, 9ALR,
West Allis; and G. F. Metcalf, 9CKW,
Wauwatosa. The officers are E. T. Howell,
president; M. F. Szukalski, Jr., vice presi-
dent; C. S. Polacheck, secretary; E. W.
Ruppenthal, 9AYA, treasurer; L. S. Hillegas-
Baird, business manager; F. W. Catel, as-
sistant treasurer; and the committee chair-
men are: Legal, Attorney L. J. Topolinski,
general counsel; publications, H. G. Fawcett;
technical, D. W. Gellerup; membership, F.
W. Catel; program, E. T. Howell; publicity,
L. S. Hillegas-Baird; and traffic, C. N. Crapo.

The committees are all in action. The
technical one remains a leader, recently giv-
Ing an interesting report entitled “C. W.
Transmitter Circuits.” Many lectures by
well-known radio men are being arranged
by the program committee. Two have al-
ready been given; they were “The New
Tatelum Chemical Rectifier” by H. L. Olesen,
9CSR, Fansteel Products Co., North Chicago,
and “Vacuum Tube Characteristics” by J. H.
Miller, Electrical Engineer, Jewell Instru-
ment Co., Chicago.

BOOK REVIEWS

“Fundamentals of Radio” by James L.
Thomas, 207 pages, 5x7%4, published by D.
Van Nostrand Co., New York City. Price
$1.50.

This is a text book on the elementary
theory of radio, suitable for either class room
use or individual home study. Starting with
a brief review of electrical principles in
terms of electrons, it takes up successively
the theory of the design and operation of the
several parts that make up radio transmitting
and receiving sets. In simple language it
discusses the oscillating circuit, damped and
undamped wave transmitters and receivers,
vacuum tubes and radio measurements. It is
especially good in its explanation of the
how and why of transmitters and conse-
quently is a good book for the amateur. The
mathematical treatment does not extend be-
yond arithmetic.
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O“peration

The distinction is here drawn as to the different effect of a grid biasing battery and of

a grid condenser and leak in the functioning of a detector tube.

The manner of

presentation is clearer than in most texts and is worthy of careful study.

DETECTOR and amplifier tubes
are similar in construction and may
under some conditions be interchanged.
Thus, an amplifier tube can always be
used for detecting, but a detector is gen-
erally a poor amplifier. The essential
difference between the two lies in the
much greater amount of residual gas
left in the detector. This assists its
operation as a rectifier of radio-frequency
currents, but damages its amplifying
qualities. The familiar bluish glow in
a detector tube when too high a plate
voltage is being used is due to ioniza-
tion of the gas within the tube.

The detector consists of a plate, a
grid and an incandescent filament shown

i

Fig. 1. Elements of Detector Tube

diagrammatically in Fig. 1. The B bat-
tery in the sketch is always driving a
steady current from plate to filament.
When, however, we apply a voltage E;
between the grid and the filament, as
by an additional battery or potenti-
ometer, then this current [, is changed
to another value. Thus if we vary the
applied voltage, then, for each value of
potential, there is a separate value of
plate current. 'We may, therefore, plot
a curve between plate current as ordi-
nates and grid voltage as abscissas. We
start with a voltage of zero and increase
a few volts. Then we go back and in-
crease in the opposite direction—that is,
apply a negative voltage or reverse the

-2.0
PLATE CURRENT Ip
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—

Fig. 2. Curve Showing Variation of Plate
Current With Grid Voltage

leads to the grid. Fig. 2 is a typical
curve obtained with a detector tube. It
is seen that this curve has a straight
portion 8, and two curved parts, one
before and the other after the straight
portion.

There is, however, another curve
which may be plotted, namely grid volt-
age against grid current. It must be

remembered that, perforated and small
as the grid may be, it nevertheless at-
tracts electrons to its meshes and con-
sequently draws a definité current. That
this phenomenon is not insignificant can
be appreciated when we realize that the
most important feature of detection,
using a grid condenser, lies in this grid
current, grid voltage characteristic of
the detector tube. Fig. 3 illustrates grid
voltage ds abscissas plotted against grid
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Fig. 3. Curve Showing Variation of Grid

Current With Grid Voltage

current as ordinates in a typical detector
tube. The striking features of this
curve are a straight portion § and a
curved portion 4. If the grid voltage
be made one or two volts negative the
current in the grid falls to zero, since
the grid repels all electrons from it.

Now, with both characteristic curves
fixed in mind, we can pass to a consider-
ation of the simple non-regenerative re-
ceiving circuit. There are two possi-
bilities in the use of a detector. We can
use a grid condenser with a leak or we
can quite as well do without. There are
commercial examples of good sets using
either principle. But, if the beginner or
home constructor is to know which
method to employ he must know what
conditions to satisfy in either case, and
above all—the basic principles. The
one easiest to understand is the one not
using a grid condenser.

a

Fig. 4. Wiring Diagram of V. T. Detector
Circuit With Grid Biasing Battery

Fig. 4 is the wiring diagram of a
simple vacuum tube detector circuit. The
effect of the radio-frequency tuning con-
denser and coil is to apply between
points @ and & a high-frequency voltage
following closely the current in the
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radiating antenna.. Now this current is
not directly audible, because, if it were to
flow through the telephone, it would rise
and fall so quickly (radio-frequency)
that the phone diaphragms and the ears
would not get time to respond. It must
therefore be rectified—that is, the radio-
frequency component is sifted out and
only the audio component left to affect
the telephone diaphragms and the ear.
Referring back to Fig. 2, we see that if
the grid voltage were maintained at
point & normally, when no signals were
arriving, then the effect of. the signals
will be 'to alternately raise and lower
the grid voltage at a radio-frequency.
But, since point 4 is at the center of the
straight line portion of the curve.§, any
rise in grid voltage will raise the plate
current and any fall will lower the plate
current by an equal amount. Hence the
current in the plate is an exact, reproduc-
tion of the applied voltage and, being
radio-frequency, it is not heard, and the
vacuum tube will not function as a rec-
tifier at all, or very poorly. Suppose,
however, that we bias the grid as by an
extra grid battery C, and make it nega-
tive, bringing it to point a. At that posi-
tion any rise in grid voltage causes a
rise in plate current, but a fall in grid
voltage produces very little effect on the
plate current because the latter alreadv
is nearly zero. Now, conditions are en-

Fig. 5. Curwves in Detector Circuit Using
Grid Bias; A, Grid Voltage; B, Re-
sultant Plate Current; C, Recti-
fied Plate Current.

tirely different. The current in the
plate circuit and telephone is no longer
radio-frequency. It has been rectified
and has thereby obtained a strong audio-
frequency component which is audible.
We can illustrate the above reasoning
by three curves in Fig. 5. 4 is the grid
voltage curve produced by a continuous
note in the transmitter; B is the re-
sultant plate current were we to operate
at point &; C is the rectified plate cur-
rent when we operate at point a through
the use of some biasing device.

We shall now pass on to a study of
the detector circuit which makes use of
the grid condenser, Fig. 6. The effect,
as before, of the radio-frequency tuning
condenser and inductance is to apply be-
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tween points @ and 4 a high-frequency
voltage following closely the radiated
antenna current. This voltage is di-
vided between C, the grid condenser,

Fig. 6. Detector Circuit With Grid
Condenser

and D, the space within the vacuum tube
between grid and filament. Let us go
back to Fig. 3, the grid current—grid
voltage characteristic, in order to de-
termine the action of this space D. If
the grid were nominally at a point 4 in
the center of the straight line portion §,
then, for the same reasons as before,
there will be ne rectifying. That is,
when the grid voltage increases, the grid
current increases correspondingly, and
when the grid voltage decreases, by the
same amount the grid current will de-
crease by an identical amount. We can
operate the tube at a point a4, in the
curved portion of the curve, however.
In that case an increase in grid voltage
will increase the grid current, but a
decrease will produce no effect on grid
current, since the latter is practically
zero to start with. "Therefore, operated
about the point a by a suitable biasing
device, the space D between grid and
filament acts like a rectifier—permitting
current to pass in only one direction.
With this property clearly in our minds,
we can return to the circuit of Fig. 6.
We see that between « and 4 we have a
rectifier in series with the grid condenser
C. There can be only one effect, the
charging up of the grid condenser in
accordance with the audible fluctuations
of the transmitted voice or music, this
charge leaking off slowly through the
grid leak L. The charge on the con-
denser is transmitted practically un-
changed through the receiving induc-
tance which acts like a short circuit for
audio-frequency currents. Hence the
grid itself will fluctuate in voltage in
accordance with the audio-frequency

Fig. 7. Curves in Detector Circuit Using
Grid Condenser

currents — not the received radio-fre-
quency. The grid voltage then affects
the plate current, and therefore the tele-
phones. The above can be made clearer
by considering a simple incoming wave
such as would result from a sustained

RAp1o for DeEcemMBER, 1923

note. Fig. 7 shows three curves: A is
the radio-frequency voltage across the
tuning condenser. B is the rectified
audio-frequency current across the grid
condenser and between grid and fila-
ment. C is the rectified plate and tele-
phone current, containing very little
radio-frequency.

It was stated that an amplifier tube
may be used for detecting purposes pro-
vided we employ a grid condenser. This
follows from the fact that the grid cur-
rent—grid voltage characteristic of an
amplifying tube is quite similar to that
of the detector. The same cannot be
said of the plate current—grid voltage
curve. The latter is considerably steeper
and straighter in the case of a high
vacuum tube than in a gas tube.

A SIMPLE BATTERY SWITCH
By CHArLEs F. FiLsTEAD

Without a switch to turn off both the
4 and B batteries on a receiving set, no
matter how careful an operator is to
turn his rheostats off when he finishes

piece of X§ by 34-in. brass rod is now
bent into an L-shape, the upper part of
the L being 34 in. long.

The knob should now be removed
from the mounted switch, and the L-
shaped piece of brass fastened in its place
by threading the screw that formerly
held the knob into a hole drilled in the
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Diagram of Connections

shorter arm of the L-piece. The L-piece
now takes the place of the knob. A
small hole is drilled in the upper end of
the long part of the L., and the end of a
3)2-in.-long piece of 3/16-in. round
brass rod is riveted to it. It should not
be riveted so tightly but what it can
turn freely at the joint. This rod sticks
through a 14-in. hole in the bakelite
panel and has a small, hard-rubber knob,

O]
e

Panel Assembly for Switch

receiving, there is always the chance of
his forgetting to do so, with the result-
ing strain on tubes and drain on bat-
teries. When a switch is used there is
not so much likelihood of his forgetting.
Many amateurs do not care to spend the
money necessary to install filament-
control jacks or a special switch to turn
off the filaments; and it is indeed a
nuisance to have to turn down several
rheostats every time the set is turned off.

A double-blade, single-throw knife
switch will serve the purpose as well as
will a panel-type, anti-capacity switch,
and will be much cheaper; but, of
course, it will not look nearly so well.
A knife switch can be made an orna-
ment to the set, and at the same time
serve its purpose well, by mounting it on
the back of a small bakelite panel and
controlling it from the front by a lever.
The panel need not be very large: four
by five inches will do. The switch—
base and all—is fastened to the back of
the panel by two flat-head, nickel-
plated machine screws, which are coun-
tersunk into the bakelite.
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An inch long

which was taken from a battery
threaded to it. The switch can be
closed by pulling this knob out, and
opened by pushing it in. With the
switch open, both the 4 and B batteries
are disconnected from the receiving set,
and there is no danger of the set being
left running.

If it is desired, the panel can be made
higher and an A-battery potentiometer
mounted above the switch and used to
control the B battery. To finish the
mounting, a piece of wood, 4 by 6 in., is
fastened to the bottom of the panel by
two screws to serve as a base. The
panel is supported and made rigid by a
rod of 8 by 4-in. brass running from
the top of the panel to the rear of the
base. Two binding posts are mounted
on the left of the panel for the leads
from the A battery. There are three
binding posts on the right of the panel:
the upper one is for the negative lead
from the B battery, and the two lower
ones are the 4 battery leads to the set.
The connections are given in the accom-
panying diagram.
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Questions submitted for answer in this department ghould 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 25¢ per question should be forwarded when personal answer by mail is wanted.

Please publish the circuit diagram for
a one-stage amplifier using a UV-199
tube, to be added to the circuit described
in August RADIO, under the title of “A
Simplified Reinartz Tuner.” I wish to
use a WD-11 as a detector, so I presume
a separate “A” battery will be necessary.

—J. W. F., Oakland, Calif.

as the primary and secondary circuits are
concerned,’ the only plausible reason for the
whistle would be too much inductance in the
plate variometer, and too close coupling be-
tween the plate and grid variometers. It
may be that oscillating receiving sets in your
neighborhood are the cause of your trouble,
as such interference is always more pro-
nounced during the quiet hour, on account of
the large number of people listening for
distant stations at that time. Better start an
investigation of your immediate neighbor-
hood, and find out who has the offending
receiver.

Is it possible to apply the neutrodyne
principle to the amplifiers in a master
oscillator circuit to keep them from os-
cillating by themselves? Is it possible to
drive a five-watt tube by means of a C-
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Fig. 1

The circuit you wish is shown in Fig. 1.
It will not be necessary to have an additional
filament battery, the two dry cells being ar-
ranged as shown in the diagram so as to
provide two different voltages. It might be
well to interchange the two dry cells occa-
sionally, in order that the current drain will
be equal, as the WD-11 consumes .25 am-
peres at 1.2 volts, and the UV-199 has a
current consumption of .06 amperes at 3
volts, so that the dry cell supplying the
WD-11 tube gets the most use.

Why are VT-1 vaccum tubes not ac-
cepted by the leading companies for re-
pair? What is a galvanometer used for?

—L. A, Vallejo, Calif.

VT-1 tubes are made with a patented oxide
coated filament, the process of which is rather
difficult for firms other than the manufacturer
to duplicate. Repair companies usually ac-
cept only tubes having a plain, non-treated
tungsten filament, such as is used with tubes
now obsolete. A galvanometer is generally
used for indicating conditions of resonance in
wavemeter circuits, so far as its radio uses
are concerned.

Please explain why it is so difficult for
me in tuning long distance stations to
get rid of the carrier wave whistle. Am
using a regenerative circuit, with two
variometers.—R. R. H., Oakland, Calif.

If you cannot tune out the whistle when
you have the station tuned properly so far
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ter oscillator circuit from a standpoint
of efficiency and economy.
W. B., Whittier, Calif.

The amplifier tubes can be protected from
self-oscillation by means of small radio-fre-
quency chokes in the grid lead of each tube.
A suitable choke would be 10 turns of No.
24 wire on a 3-inch tube, although you may
be able to stop the oscillation with a smaller
choke, which, of course, would be better.
With a plate voltage of 120, a C-301-A tube
would probably develop sufficient power out-
put to successfully modulate a 5-watt tube.
Four dry cells would operate the A4 tube for
a number of hours, so that the difference in
filament voltage between the C-301-A and
the average 5-watt tube would not materially
affect the cost of operation of the set.

The master oscillator circuit is one of the
best circuits from the standpoint of stability.
C. W. telegraph signals with this type df
circuit are noted for their steadiness. More
power can be developed per tube in this cir-
cuit, where the high-powered tubes are used
as amplifiers, and the low-powered tubes as
exciters. ‘There are numerous adjustments,
however, and more apparatus is required, so
that the cost of the equipment would be
greater than with a self-excited set. The
cost of operation should be about the same
as is the case with the other standard trans-
mitters.

Kindly publish a circuit for one step
of tuned radio-frequency amplification, to
be used with a tuner of the well known
single-circuit type.

—H. L. P, Groton, Mass.

This circuit, with the additions requested,
is shown in Fig. 2. It may be that, with
careful attention to the wiring of the radio-
frequency stage, the potentiometer will not
be necessary, and if the set does not have a
tendency to oscillate, the grid of the amplifier
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301-A tube, or is the filament voltage of
this tube so low as to make its use im-
practical? Give your opinion of the mas-

WWW.americanradiohistorv.com

Fig. 2

may be connected directly to the negative side
of the filament.
Please publish a circuit of a 10-watt
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C. W. telegraph set using a transformer
and two kenotron rectifier tubes to sup-
ply the plate voltage. Also tell me how
I can make a 1} millihenry iron core
choke coil, and a .01 M. F. condenser that
will stand 750 volts. I intend to use the
above for a filter—C. W., Swayzeé Ind.

Rapio for DECEMBER, 1923

turns of No. 36 D.S. wire for the primary, and
130 turns of No. 38 S. S. wire for the second-
ary, the windings being placed on the spool
in a hap-hazard manner rather than evenly,
in order to cut down the distributed capacity.
It is quite likely that you will have to wind
several such transformers before you find one
that is successful, so you had best provide
yourself with several of the spools and suffi-
cient wire to wind a few of the transformers,
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The circuit is shown in schematic form in
Fig. 3. A filter composed of a 1% millihenry
choke and a .01 M. F. condenser would not
filter out the noise from a 750-volt Kenetron
rectifier. What you need is a filter as shown
in Fig. 3 on Page 35 of October RADIO.
Such a filter will require 14 M. F. capacity,
and 7.5 henrys for the inductance. If such a
filter involves too much expense, wind 5000
turns of No. 26 S. C. C. wire on a rectangular
core 1Y% inches by 14 inches cross section,
and shunt a 2-microfarad condenser from
each side of the choke to the other side of
the line. The choke should be placed in the
positive side of the d.c. line.

Please publish data for an untuned air
core, radio-frequency transformer suita-
ble for the present broadcast wave-
lengths. I am planning to use the trans-
former in the Grimes Inverse Duplex
circuit.—B. L., Berkeley, Calif.

A good radio-frequency transformer may
be made by cutting a 14-in. slot in a wooden
spool form, so that the hub of the spool is
% in. in diameter and a winding depth of
1 in. is available. In this slot wind 105

STATOR

is to be used as the input transformer of
a push-pull amplifier, as described in
September RADIO? What size fixed
condensers are C-1, C2 and C-3 in the cir-
cuit shown in the September issue?
Where can the above resistances be ob-
tained or how can they be made?
—O. R,, Chicago, Ill.

It would be desirable to use a transformer
having a secondary impedance of at least
500,000 ohms, and perhaps one having a turn
ratio of 5 to 1 would have the right charac-
teristics for use in a push-pull amplifier.
Only one transformer is necessary, and the
resistances should be 250,000 ohms each, or
Y4 megohm grid leaks, which are easily ob-
tainable. It is desirable that these resistances
be approximately equal, so that care should
be used 'in selecting the resistances in order
that each tube will receive approximately the
same voltage. C-1 and C-2 are not necessary
to the operation of a push-pull amplifier, and
should not have been shown in the diagram.
C-3 will aid in suppressing any tendency on
the part of the amplifier to sing, and should
be about 2 microfarads. As a matter of fact,
the circuit shown on Page 34 of September
RADIO is not a push-pull, or differentially
connected amplifier at all, but simply an ar-
rangement by which the two tubes are placed
in parallel, Unless the two tubes work from
the same input and output transformers, the
desirable advantages of the differential cir-
cuit cannot be obtained, and as good results
could be had by placing the grids and plates
in parallel, working the tubes between ordi-
nary inter-tube transformers. It is absolutely
necessary that the tubes in a differential cir-
cuit should be connected to windings on the
same transformer core, which is not possible
where two separately insulated transformers
are used. The resistance shunt method is the
only practical and theoretically correct scheme
to use in building a push-pull amplifier,
where transformers having split windings
cannot be obtained.
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in order that you can be sure to obtain a
good one.

Please publish the circuit shown on
Page 33 of August RADIO, with one
stage of audio-frequency amplification
added.—M. H. H., Blissfield, Mich.

The circuit requested is shown in Fig. 4.

What size resistances should be used
on the setondary of a transformer which
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Would like to have a circuit diagram
of two stages of tuned radio-frequency
amplification, and detector, using C-299
tubes.—A. W. C., Cupertino, Calif.

The diagram is shown in Fig. 5. Either
variometers or tapped inductance cqils may
be used in the plate circuits, as indicated.

NEWS OF THE AMATEUR
OPERATORS

Call 9AWYV has been issued to Geo. E.
Zembal, (ex 9AWS), 406 Buchanan St. N. E.,
Minneapolis, Minn.; all cards answered.

8BNH is W. E. Slabaugh, Jr., 142 So.
Union St., Akron, Ohio.

Call 3CHG has been assigned to Elmer
Gabel, 412 Meredith St, Kennett Sq., Pa.
He wants Q.S.L. on his 50-watt signals.

8KG, J. W. Kidd, Niles, Ohio, using 2
five-watt oscillators, 2 five-watt modulators
and 2 one-watt speech amplifiers with 500
volts, 160-200 m. a. on plate of all tubes,
claims full verification that he was heard
in London, England, on voice on September
19th, at 5:15 G.M.T.
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WITH THE AMATEUR OPERATORS

CANADIAN 9BP AGAIN
WORKS WNP

Jack Barnsley, operator at Can. 9BP, whose
excellent work with WNP, the McMillan ex-
pedition ship now at Refuge Harbor, Green-
land, was first reported in November RADIO,
advises that from October 9th to 23rd he
heard nothing from Donald Mix, operator
on the Bowdoin, on account of bad radio

Antenna System at Can. 9BP

conditions around Prince Rupert, B. C. Dur-
ing this two weeks’ period of non-communi-
cation messages from all parts of the “States”
piled up at 9BP.

But on October 22nd Barnsley was -able
to send all of them, Mix copying them with-
out a hitch, including a long cipher message
of over 60 words. On October 23rd Mix ad-
vised that he had heard 9BP regularly on
schedule on detector alone, but had been
unable to raise 9BP in reply.

On October 24th Barnsley gave Mix three
messages and copied three, including press.
On October 25th he received ten messages ‘and

sent all on hand, together with news of the
past two weeks.

Barnsley says: “It should not be many
days or weeks now when stations in every
district will be working WNP, as his signals
were absolutely Q.S.A. the last time I worked
him, and he is hearing all districts.”

Barnsley is a Canadian amateur 28 years
old who has been interested in radio since
1911. He had considerable commercial ex-
perience on coastal and deep-sea steamers
from 1914 to 1917, when he joined the Royal
Flying Corps, during which service he was
stationed at Toronto. After the war he took

Jack Barnsley, Can. 9BP

up radio for pleasure in connection with his
regular work as agent for the Union Steam-
ship Co. His present station has been in
commission since the spring of 1922.

The transmitter uses two 50-watt tubes
in full wave self-rectifying circuit with 1500
volts a.c. on the plates, It is a duplicate of
old 6ZAC’s transmitter which was described
in May, 1922, RADIO, with the exception
that it has been modified for the reversed
feed-back circuit.

The antenna is an inverted L 6-wire cage
63 ft. high and 75 ft. top with 45 ft. cage
lead-in. The 12-wire counterpoise is 85 ft.
long and 10 ft. from the ground. No ground
connection is used with the transmitter.

The receiver is a Paragon Type R A 10
three-circuit regenerative tuner with Para-
gon D A 2 two-step audio-frequency ampli-
fier; Baldwin and Western Electric tele-
phones.

Interior Vieaw of Can. 9BP
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SIXTH DISTRICT CONVEN-
TION AMENDS THE
PACIFIC PLAN

The fourth annual convention of radio
amateurs in the Sixth District ‘was ‘held at
San Francisco, October 13th, with representa-
tives present from 18 clubs. D. B. McGown,
radio inspector, acted as chairman of the
meeting and explained the new regulations
regarding amateur transmission.

The principal business transacted was the
revision of the Pacific Plan to conform with
the new law whereby amateurs are not al-
lowed to transmit between 8:00 and 10:30
p.m. daily and during church services on
Sunday. Any part of the old plan not in
conformity with this ruling was declared
void. The former provision that no station
shall continuously transmit longer than 15
minutes was withdrawn and the plan was
amended to read that both local and long
distance relay work be allowed from 6:30
to 7:30 p.ih.

During the meeting and ensuing dinner
talks were made by A. H. Babcock, Pacific
Coast A.RR.L., director, who told of asso-
ciation activities in the West; E. W. Stone,
who spoke about vaccuum tubes; and D. B.
McGown, who detailed some experiments on
wavelengths of 50 to 150 meters. Local con
ditions were described by the delegates from
various ctubs. B. R. Cole was elected divi-
sion manager for Northern California and
M. E. McCreery of Los Angeles was re-
quested to have an acceptable man elected
for Southern California.

The following stations were selected as
terminals for two-way trans-Australian tests:
6PL, 6ALK, 6KA, 6CMR, 6CGW, 6BVG,
6AWT, 6ARB, 6ZH, 6CHL, ¢NX, 6AUU.
Santa Barbara was named as the 1924
meeting place.

NEWS OF AMATEUR
OPERATORS

8BCF has been reassigned to Chas. R.
Allison, 968 W. Wayne St., Lima, Ohio.

8CCI has been reassigned to James C. Lisk,
902 S. Elizabeth St., Lima, Ohio.

Y. W. P. Evans, Hon. Secretary of the
Manchester Wireless Society, 2 Parkside
Road, Princess Road, Manchester, England, is
anxious to have direct communication from
owners of American transmitting stations
with reference to special tests with the 1000-
watt station, SMT, operated by members of
the Society. This station will be on the air
every week from the end of October to
February, 1924.

Lester Picker, 6ZH, of San Ysidro, San
Diego County, Calif., who has been confined
to his bed for nearly two years as a result of
an injury to his spine caused by a fall from
an aerial, received further injuries to his
spine and broke his right arm when he was
thrown from an auto into which another
machine was carelessly driven. He was being
brought home from an amateur meeting at
Los Angeles when the accident occurred.
His many friends of the air are requested to
drop him a card, as he is unable, temporarily,
to operate his transmitting set.

Call 6ADM, formerly call of H. J. Bolton,
112 No. Dillon St., Los Angeles, has been re-
assigned to Floyd W. Barnes, at 438 Carrillo
St., Santa Rosa, Calif. Would appreciate
reports from anyone hearing my 10-watts
de. C. W. All cards answered promptly.

Ashley C. Dixon, Jr, RF.D. 3 Stevens-
ville, Montana, advises that call 71T was
assigned to him on March 15, 1923. The
government call book and others have listed
this as the call of Roy Anderson, Ketchikan,
Alaska.
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MOTT HEARS WNP AND AUS-
TRALIA AT ONE SITTING

On the night of October 24th, after test
transmission to Maclurcan of Sydney, Aus-
tralia, and White and Frank R. Rose of New
Zealand, 6XAD-6ZW at Avalon, Calif.,
copied WNP and 5GM (or 3GM) of
Australia.

WNP was first heard by Shumaker and
was copied by him and Major Mott for
nearly two hours. He was sending press
and messages to Canadian 9BP. Among
the messages copied by means of a Grebe
CR-13 receiver were the following :

1:15 A M.—9BP de WNP—muysic excellent
wud appreciate special service for myself—
sig. Mix.

1:20 AM.—To Boys of Robbins House—
Milton Academy, Milton, Mass.: Thoroughly
enjoying trip eleven degrees from north pole.
Kindest regards to head master and all my
friends at school. Sig. Don Mix.

Fm WNP to B. F. IWebber, Webber Taw-
ern, Wiscasset, Maine: Hawing fine time.
Regards. Sig. Mix.

To ........ ... ORN spoiled address. . .
msg received. Winter here with weather
below zero and heavy smow. Sun up for few
mins for last time today. All avell. Sig.
Macmillan.

At 2:221 AM. Shumaker caught a very
faint DCCW signal, on 240 meters. Ail
that either he or Mott could decipher was:

“6XAD fm 5GM (or it MAY have been
3GM?) Australia”; then something about
“OSA” and “repeating it.......... »

The reports of October reception of 6XAD-
6ZW follows:

lagm, laug, 1bbw, 1bwj, 1cdo, 1pa, 2kf,
2clx, 2ceg, 2cwk (heard 6xad-6zw while still
daylight as far as Chicago), 3abg, (3cbm),
3gc, 3mo, G. H. Long, New Bedford, Mass.,
3apv, 3ey, 4io, (4ku), (4cl-Can.), 4jk, Sek,
Sane, 5bx, (6abs-Honolulu), (7zu), (7wm),
(7hw), P. Cunningham, Portland, Ore., 70y,
(8pl), 8avj, 8cae, 8ckv, 8cej, 8ceo, (8bcp),

RADIO for DECEMBER, 1923

(8fu), 8ago, 8tt, 8buj, 8lj, 8jj, 8bf, 8nq,
(8xe), (8aig), 8ve, (8zc), 8xh, 8bbi, W.
Boltz, Buffalo, N. Y., (9aic), 9eae, 9dkx,
9brk, 9agh, (9apf), (9miy), 9bab, 9ehy, 9cah,
9elq, (9cjy), 9bpy, 9rc, 9mm, 9ir, 9bbr, 9ehi,
9cdh, 1cmp (qsa with 20 watts), low, 1jv,
(3bhm), (7jf), (8bke), 8Sbhe, (8zy), (8adg),
(8bdv), (9awm).

Radio Stat

RADIO STATION 5ADB

Radio SADB, operated by E. R. McCracken
and E. H. Funk at 2117 Grant St., El Paso,
Texas, has frequently been reported among
the “Calls Heard” and the operators have
been asked whether they are operating a
250-watter, whereas actually they are using
three 5-watt tubes!

The aerial is an ordinary 4-wire flat-top,
40 ft. high and 70 ft. long, wires spaced
about 215 ft. apart. The counterpoise runs
under the aerial on the same masts, consisting
of 8 wires, spaced 1 ft. apart. Lead-ins
from aerial and counterpoise go directly to
lightning switch, thence into the shack,
which is a 20x12 cement concern.

“The transmitter consists of three five-
watters, sitting on a shelf behind the panel,

ton 5ADR

in a triangular form (when we changed from
10 to 15 watts a couple of months ago, had
to “squeeze” the third tube in between the
other two). The power flops out of an old
Y2 kw. Thor, rewound to give about 750
volts with the magnetic shunt clear off, about
700 flat being used regularly. At first had
the primary of the transformer tapped and

used as an auto-transformer, to heat the fila-
ments, thereby saving much winding on the
part of us. But the transformer seemed to
heat more than the filaments in that arrange-
ment, even though we did put the thing in
oil, so finally had to take a day off and
wind a separate filament-heating transformer.

“Rectifier is contained in 20 of Mr. Kress’
five-cent glasses, arranged in the bridge
circuit, with a “QST"” brute force filter tied
on to it, and which results in an “almost”
DC tone, according to reports. That is,
when the rectifiers are doing their stuff. ' The
ungracefully mounted meter is the filament
voltmeter, which had to go somewhere, as
we couldn’t hang it up by a string.

“Forgot to say the circuit is the straight
Hartley, which surely does work for us,
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Left to Right:
speaker; (3) 100-watt transmitter with 2 W. E.

ation 6.1 amps. on 210 meters; (4) W. E. ampl )
(5) Antenna switch and switeh for changing power,

Grebe ‘‘13'";

(1) 20-watt transmitter with four W. E. 5-watt tubes,
radiation 2.3 amps. on 203 meters; (2) Grebe CR-7 with W. E. loud
(or G. E.) tubes, radi-
ifiers, Grebe CR-6 and

Latest P_icture of 6XAD-6ZW

Zealand,

Wwww.americanradiohistorv.com

ground, counterpoise and antenna from one set to another; (6) 250 and
500-watt transmitter using either G. E. 250, Westinghouse 6500 or
British 500, radiation 10.12 amperes on 216 meters; (7) Special 250-
watt W. E. transmitter used in work with WNP, Australia, and New

radiation 10 amps. on 218 meters.
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although they say it’s not the best. But the
whole station is arranged in a very “unpro-
fessional” way, but so long as it pooches out
to Canada, Mexico, 35 U. S. states, and all
districts except the 4th (which district, by
the way, must not have any decent receiving
sets—hi), we are well satisfied with it, and
expect some good DX work this winter.

“The receiving set shown is a honeycomb
outfit, with 2 steps AF tied on to it, and
which surely does bring ’em in, contrary to
the general belief that honeycomb sets are
not efficient on 200-meter stuff. Got a
Reinartz tuner coming up, and at the present
rate of contruction will be ready to use it by
next October.”

Readers are invited 8 send tn lists of calls
heard from stations distint 860 mtles or more
from their own station

By 4DX, 902 N. Main, Greenville, So. Carolina

(lacu), (ladn), (laeg), 1laiy, lajp, 1ajt,
(1alj), 1alz, 1lbah, 1bes, (1bbo), 1becg, glbWJ),
ledm, 1ckp, lepo, leqf, (ler), 1ib, lii, 1il, 1my,

(lon), 1sn, 2ayv, (2bbx), (2bnz), (2bgb),
(2bqd), (2bzy), (2cei), (2cir), (2clu), (2cqz),
(2erq), (2cvu), 2fp, 2ke, (2kk), (2le), Z2or,
(2rb), 2rm, (2wr), (3acy), (3adv), 3ahp,
(3ajg), 3atb, (3awh), (3bbv), (3bdo), 3bfu,
(3bgt), (3ble), (3bmn), 3bnu, (3bgp), (3buy),
(3bva), 3bwr, (3cbl), (Bcdk), (3cfv), 31s,

(3iw), (3iy), 3mo, 30q, (3ta), 3tj, (3vo), (3z0),
5aag, (5abt), 5Sacr, 5agd, (5agj), 5ahd, (5ajp),
(5amh), (5da), 5dd, 5dw, S5em, 5fe, 5fy, 5gm,

5gp, (5hl, C. W.,, I. C. W. and fone), (5in),
25]{0), 5kg, (5kr), (5lr), S5lw, 5mi, (5nj),
5ns), (5pb), (5af), (5qq), (5rb), (5uk),

(5u0), (5up), (5vy), (5xu), (5zas), 6ti, 6wp,
6cgw. 7bj, 7sc, (Baaj), (8ada), (8adk), (8ado),
(8agl), 8aio, (8al), 8amp, 8amz, 8aro, (8arq),
(8ate), (8ath), (8atp), (8awz), 8axn, (Baz.o),
§8bci), (8bda), 8bdh, 8bdu, 8bfh, 8bgl, (8bjs),
8blx), (8bna), (8bno), (8bnz), (8boa), (8bre),

8bsu, (8bux), 8bwz, (8byo), 8cge, Begx, Beid,
(8cip), (8cko), (8ckv), B8emr, Benw, (8eqh),
(8ctp), 8cur, (8cvm), B8cxm, (8cyo), (Beyt),
(8cyx), 8cze, (8de), 8ddw, (8dif), 8ga, (8gz),
(8hv), (8jv), 8nb, (8ok), 8pl, (8pw), (8rg),
8rj, 8rq, 8th spk, (8tt), (8um), (8vq), 8vy,
(8wy), (8yae), (8zc), (Bzw), 8zae, (9aaw),
(9aep), 9ahq spk, 9aim, (9any), 9aog, 9aoq,
9aou, 9aps, (9aus), (9awg), (9awm), 9bck,

9baz, 9bds. (9bik), (9bko), 9brk, 9bsh, (9btt),
(9buh), 9byt, (9bzi), 9caa, 9cah, 9eccb, (9ces),
9ccz, 9cee, 9cip, 9elk, (9ctv), 9czs, (9dek),
(9dfw), (9dgw), (9dis), 9dkm, (9dqa), (9dwk),
9dzy, 9edo, (9eky), (9elb), (9em), (9ep), 9ih,
9jg, (9mf), (9mm), (9ot), (90x), (9qi), (9uc),
9uz, 9vm, 9vz.
Can.—(3ta),
watter, TNX.

By 6BLV-6XAS, Brooke Sawyer, 1209 Crenskaw
Blvd., Los Angeles, Calif.

C. W.: 5je, (5ijf), 5za, 6ams, 6ao0i, 6aou,
(6a0s), 6arb, (6awt), (6beg), 6ber, 6cej, (6cfi),
6cgl, 6chl, 6ckp, (6cmi), 6vd, 6vm, Tadp, Tagf,
Twe, (Ttq), 8cvg, 9bjk, 9bsn, (bun), 9daw, 9eky,
9zt. The following stations were all very qgsa
during the middle of the eclipse about 1:00 P.M.
Sept. 10, no gss or qrn: 6anb, 6bgb, 6awt.

3bp, (3zs). Pse qrk mi 50-

By 6CNL, Myron Hexter, 127 N. Serrano Ave,,
Los Angeles, Calif.

1bbo, Can. 5c¢n, 5lg, 5nn, 5nk, (5ado), Saec,
5aiu, 5za, 5zak, 5adb, (6fy), (6gr), (6hp),
(6ani), (6aou), (6bih), (6cej), (6efi), (6cgd),
(6cmi), 6cbu. (7bj), 7br, 7fd, Tiw, Tiy, (7In),
7pf, Twm, Tagv, Tajq, 7zn, 7zv, 9zt, 9abe, 9bjk,
9bkf, 9bsg, 9bxq, 9caa, 9cmk, 9dez, (9dte).
Anyone hearing my C. W. sigs pse qsl crd.
All reports appreciated and answered.

By 6CBD, C. Schonhoff, Oakdale, Calif.

1bwj, 3ajz, 5abo, (5adb), 5aky, 5eb, 5ly, 5pb,
5qq, 5zo0, 5di, (6afq), 6age, 6avp, 6bbh, 6heh,
6bin, 6biz, 6bkh, (6blm), 6bmd, (6bqc), 6brk,
(6bus), 6bvs, (6caj), 6efk, 6eeg, 6cer, 6ckm,
6cfi (6cge), (6¢hv), (6¢chz), 6ge, 6nr, 6zar,
(7abb), T7aci, (7acx), (7adg), 7ads, (Taea),
(7aek), Taer, (7afe), (7afh), 7afn, (7afc),
(7aft), 7agf, 7agv, Tahv, (Taic), (7aix), (7aiy),
7ajn, (7ajq), (7ak), 7bj, (7br), (7ef), (7dp),
(Teb), (7eq), Tfh, (7ty), Thw, Tio, (7it), (7iy),

(7jw), Tkv, (7lh), (7Ir), (Tly), (7nl), (Tom),
(7qi), 7qu, Trb, (7sc), (78f), Tso, (Tto), (Ttq),

7wm, Twp, (7Tws), (7wx), 8ada, 8bjv, 8blx,
(8boz), 8cpt, 8dge, 8hv, 8ij, 8yv, 9aal, (9abu),
9aci, (9apf), 9eky, 9avm, 9avu, 9avz, 9axo,
9axx, 9azx, 9bav, 9bis, (9bjk), 9bsj, 9bum,
(9bvin), (9bvo), (9bxq), (9bzi), (Ycaa), 9cav,
(9ces), 9edv, Y9cga, 9cpu, 9cve, 9df, (9dte),

9eba, 9eky, 91t, 91z, 9mf, 9oc, 9re, 9zt.
Can.—(5¢n), (5go), (5hg). Will gsl in
answer to.all who wish check on sigs.

By 5JY, Jack T. Moore, 60156 Ross Ave,,
Dallas, Texas

28p, 3ajg, 4by, 4db (daylite), 4eb, 4fs, 4gx,

4ku, 4mb, d4na, 4xu, 6ov, Tzv, 8ahq, 8amp,
8apn, 3bei, 8bno, 8cgv, 8cgx, 8cno, 8do, B8it,
8gz, 8hu, 8hv, 8pd, 8vt, 8vy, 8wx, 8zz, 9asal,

Qngr, 9aau, 9aaw, 9aep, 9ags, 9agy, 9ahz, 9aim,
9ajh, 9amb, 9aml, 9amu, 9any, 9aok, 9aou, 9ape,
9aps, 9apv, 9apw, 9arz, 9auy, 9avs, 9avu, 9awf,
9awg, 9awk, 9axx, 9ayl, 9ayp, 9azx, 9bak, 9baz,
9bbw, 9bef, 9beg, 9bds, 9beh, 9bez, 9bfd, 9bhd,
9bis, 8bik, 9bjk, 9bk, 9bkw, 9bke, 9blf, 9bgj,
9brx, 9bsg, 9bsh, 9bsz, 9bte, 9btl, 9btt, 9bun,
9bwr, 9bzi, 9can, 9cah, 9caw, 9ces, 9ccz, 9efy,
9che, 9cip, 9ckp, 9cks, 9cpw, 9cr, 9ctv, 9ecvo,
9c¢vs, 9cwe, 9dan, 9dew, 9dfs, 9dfw, 9dgn, 9dgv,
9dhg, 9dlt, 9dmj, 9dmw, 9dof, 9dol, 9dqe, 9dro,
9dug, 9dvk, 9dxe, 9dxn, 9dx, 9ebp, 9ehj, 9ehn,
9ekf, 9eky, 9es, 9fg, 9gd, 9hg 9hk, 9hy, 9ih,
9jf (daylite), 9lz, 9me, 9ne, 9nu, 9nz, 9pw, uc,
9vb, 9ve, 9zg, 9zt, 9zy.

By 6CEU, Roland Smith, 113 Ululani St.,
Hilo, Hawaii,

C. W.: 1ledm, 1beg, 1abs, 2fp, 2rs, 3ab, 3bnu,
4e¢s, 4gn, 5ae, 5ado, 5mn, 5un, 5zav, 5ama, 5qq,
5cn, 5sg, 6anb, (6arb), 6bwp, 6bijq, 6ik, 6pl,
6ff, (6cke), 6bel, 6ckr, 6buy, 6cfz, 6zi, 6ajf,
6aos, 6ajd, 6fy, 6cbu, 6xbj, 6zh, 6bpz, 6cax, 6nb,
Ga,ny,_ 6dd, 6asn, 6bve, 6cbe, 6bql, 6bve, 7adp,
721, 7zn, 8vy, 8vt, Bawp, 8gz, 8apy, 9aim, 9zt,
9ces, 9ahz, 9me, 9aau, 9btt, 9bzi, 9dli, 9bqgq,
9aec, 9bjk, 9ave, 9aey, 9djb, 9bp, 9drk, 9awm,
Hawaii agn qso and qrv fer buz thru me. Give
all mesg's fer Hawaii to 6CKC and 6ARB.

At 1CNA, Walter A. Knight, Hudson, Mass.

4ag, 4deb, 4eq, 4ft, 4gl, 4jh, 4kb, 4ku, 4mb,
4my, 4oa, Sek,” 5fc, 5ga, 5gp, 5lr, 5up, 5abt,
S5akn, 5ama, 5amf, 5za, 6ka, 6bqe, 6cbu, 6zah,
Tza, Tzd, 7zu, 9hk, 9ig, 9pw, 9ue, 9vm, 9are,
9aic, 9aly, 9amb, 9bqq, 9bmu, 9bed, 9brz, 9btl,
9bwf, 9bss, 9dhw, 9dky, 9dhg, 9dnn, 9dhq,
9dyy, 9clj, 9ctt, 9cte, 9eic, 9ccs, 9czs, 9cvvw,
9edo, 9elb, 9eky, 9zt, 9zv, 9zy.

Can.: 1lar, 2bg, 3at, 3bp, 3ni, 30h, Scn, 9ce
(fme). '

Daylite: 4ku, 9elb, 9eky, 3vo.

Fone: 2wa, 2rb, 8xg.

By 9DZY, Paul L. Chamberlain, 7435 Hazel Ave.,
Maplewood, Mo.

(1lbeg), 1lbes, 1lepn, 1ij, 1jv,
(2acd), (2ah), 2afp, 2apd,
(2brb), 2byg, (2cecx), 2cjr,
2¢nk, 2con, 2c¢po, 2fe, 2rb, 2rs, 6aou, 6arb,
6auq, 6avv, 6aws, 6awt, 6bbe, (6bgy), 6bpz,
6brf, 6cbd, 6cbu, (6zp) qra?, 6zh, 6zz, Tlu, Tly.
Can.: 3af, 3bp, 3ge, (3he), 3oh, 3tb, 3ty,
(3xn). 15 watts C. W. All cards answered.

By 6ALV, Alameda, California

All C. W.—~Can.: 4er, (5ct), (5cn), (5g0).

U.S.A.: 1rs, 3acy, 4gw, 4ku, 4my, 4rh,
(5dw), (5ht), 5lg, (5lr), 5mn, 5pb, (5ql), 5qq,
5sk, 5vv, (5za), 5abt, 5aij, 5akn, 5aiu,
6bpr, 6cer, (6ceu), 8cwk, 9aau, 9aku,
(9avz), (9axx), 9bqe, 9bxq, (9bjk), 9bzi, Ycaa,
9ces, 9cev, 9edv, 9cjk, 9cve, 9evk, 9cvo, 9efy,
(9czw), (9dfh), 9dfw, 9dky, (9dsw), 9ese,
(9eky), 9eme, (9tme?), (92zg), (9zt), 9zy, 9dli.

lacu,
1kx,
2bir,

(1ap),
lmy, 2ab,
2bgb, 2bgs,

By 9ZT, D. C. Wallace, 54 Penn. Ave. North,
Mineapolis, Minnesota

C.W.—(1law), (ler), 1ljz, 1luh, labe, (labs),
lacu, (ladn), lajp, lake, (lava), 1bbo, (1bef),
(1beg), 1bkq, 1bom, 1bsj, 1bvb, 1bwj, 1lckp,
(lemp), (lepo), (lerw), 2fp, (2gk), 2rb, 2rm
2rs, 2afp, (2abg), 2awh, 2bmr, 2bgh, (2brb),
2bse, 2bve, 2cex, (2¢fb), (2cqz), 2cvu, 3gs, 3hh,
3iw, 3tj, 3tm, 3abw, 3bji, 3hva, (3bvl), 3eceu,
(3chg), 4af, (4ai), (4cs), 4dx, deb, 4ft, (4ku),
4mb, (5fx), 5ga, 5ge, (5gm), 5gn, (5lr), 5mn,
5mo, 5pb, (5ql), 5qq, 5s8f?, 5uo0, 58k, (5za), 5abn,
5afn, 5agh, 5aic, 5aiu, (5akn), 5ama, (5amb),
5anf, 5xad, (5zav), (5zax), 6ec, 6hp, (6km),
6pl, 6acg, (6age), (6ajd), 6alk, (6alv), 6aos,
(6arb), 6atz, (6aws), (6awt), 6bkx, (6pz),
(6bgb), (6brf), (6bru), 6buo, (6bvg), 6bvn,
6byu, (6cbu), (6cfz), 6cgd, 6cgw, (6chl),
(6epy), 6epz, (7bj), (7de), Tdw, (7ed), (7ly),
7wp, Tya, Tyl, (7zd), (7zf), 7zl, (7zn), 7adp,
(7afe), (7agv).

Can.: 2bn.

1075 Chancellor Ave., Hilton, N. J.

ler, 1fb, 1gl, 1gv, 1jv, 1kx, low, lpa, 1sk,
1vk, (1labe), (ladn), laeg, laiq, (lalz), larf,
(laue), (laur), 1lboq, (1bqd), (1bvr), (1lbwz),
lcaz, (lejr), lemp, (lepn), (lepo), (letp),
(3ab), (8hh), 3iw, (3jy), (3Ig), (3mo), 3oe,
(3sg), 3su, (3tj), 3zo, (3adv), 3ahp, (3alt),
3ajg, 3alm, 3atb, 3auu, (3auv), 3avm, (3bdo),
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(3bkl), 3bmn, (3bof), 3brf, 3bue, (3buv),
(3buy), 8bvl, (8bwj), (3cbl), (3ccu), (3cdn),

(3cej), (8ciz), 4dn, (4dx), 4fa, 4ft, (4gx), 4hr
4jk, 4kc, 4ku, 41j, (4mb), 4na, 4rh, 5ek, 5pb,
(5up), (5abt), 5aec, 6bvg, Gegw, (8aq), 8bf,
(8cp), 8cs, 8do, 8ff, (8fm), 8gd, (8gh), (8gz),
(8hj), 8ih, 8ij, 8jj, 8jt, (8ju), 8kg, (8mj), 8ub,
8nd, 8om; 8ow, 8pl, 8px, 8rj, 8rv, (8tc), 8th,
(8tr), 8tt ,(8uf), (8wy), 8zz, 8zne, 8aaj, 8abe,
(8abt), (8ada), (8ago), 8alv, 8Bame, 8amf, 8apn,

(8apt), 8atp, (8atx), 8avd, 8bah, 8bbw, 8bcp,
8bcu, 8bdo, 8bek, 8bjs, (8bLjv), 8bln, (8bnh),
(8bnz), (8boy), (8bpl), (8bpn), 8bum, B8buy,
8bvt, (8bwz), (8bxh), 8bze, 8ccq, 8cer, 8edi,
(8cei), (8cej), 8cfs, Becie, (8ckn), 8cko, 8cmt,
8cnw, 8coi, (8¢sj), (8ctp), 8cvy, (8ewk), 8cvz,
(8dac), (8dad), 8dah, (8dat), 8dfk, 8dge,
(8dgr), (8djf), (8dki), (8dkm), (9ae), (9cr),
9fp, 9lz, (9mm), Qot, (90x), 9qi, 9uz, (9zg).
9zt, 9zv, 9zy, 9aar, 9aic, (9alb), 9aps, (9arc),
9aus, (9auy), (9awg), Qawm, (9axx), 9azx,
9baz, 9bjr, 9bke, 9brk, (9btt), (bwf), 9bazi,
9¢db, (9edv), (9¢fk), 9cui, 9cvs, (9dgw)
(9dky), 9doe, (9dqa), 9dqe, (9dyl), 9edn,
9eev, (9eky), 9elb, 9eld.

Can.: (2bn), 2¢g, 3fc, (3ge), (3he), 3kg,
3ko, 3ni, (3si), (3sp), 3tb, (3xn), (3zt)

(3adn), 9ap.
By 6CHX, R. C. Geddes, 1820 4th St
San Diego. California

5adb, 5aee, 5aky, 5lg, 5mm, 5pl, Sun, 6atc
6arb, 6ajd, 6alv, 6avn, 6alw, Gacg, 6abf, 6aad,
6auy, 6aoh, 6aoi, 6anb, 6aop, 6aou, 6awt, 6ahl,
6awx, 6agl, 6bbh, 6bnu, 6bff, 6bvn, 6blf, 6bsy,
6bgb, 6bih, 6bic, 6bve, 6buy, 6bgk, 6bfl, 6biq,
6bel, 6bhr, 6bbh, 6buv, 6br, 6bbu, 6bpl, 6bos,
6cax, 6chv, 6egv, 6cmi, 6ed, 6cbu, 6ceo, 6Gcet,
6ccu, 6dc (spk.), 6eo, 6fy, 6gt (spk.), 6hv, 6pe,
6tv, 6uw, 6zi, 6zz, Tads, Ttq, Tzu, Tzn, 9aob,
9aim, 9auun, 9amb, 9bun, 9bez, 9dte, Jea, Jeae,
9fth

By 6BPZ, 2114 Crenshaw Blvd., Los Angeles.
4ft, (5dw), 5ga, 5in, 5kg, 5lg, 511, (5lr), 5qq,

5ql, (5sk), (5adb), 5age, (5aij), (5aky), 5aiu,
5akn, 5za, 5zh, (5zav), 6ceu, 6cer, Tak, (7bj),
7gp, (7Thf), (Tie), Tly, (7it), (7je), Tkv, Tlh,

7In, Tnw, Taca, (7qj), (7qy), (7rb), 7sf, Tto,
7tq, (7nn), Twe, Ttk, Tyl, 7zd, Tzg, (7zn), Tzf,
7zu, 7zl, (7adp), Tagv, Taca, Tafe, Taby, (7njq;,
(7adm), (7akt), (7ael), 8gz, (8hn), 8hv, (8pl
8apy, 8bda, 9amb,
(9awm), 9avz, 9bzi, (9bjk), 9cde, 9bun, 9bp,
(9apf), 9bsg, 9czg, (8czw), 9efy, (9caa),
(9¢dv), (9ces), 9cez, (9cev), (8eve), 9dli, 9dky,
9zy, (9zt), 9ql, (9eky), 9eea, 9dqi.

Can.: (5en), (5go0). 50 watts used.

By 6CHL, 3528_26thmst., San Francisco, Calif.

C. W.: 4ft, 4my, 4rh qra?, 5kg, (5lg), blr,
5mn, 5pb, 5ql, 58k, (5u0), (5za), (5adb), 5ado,
5xam, 5ahw, (6rm), and others too numeroua
to mention, (7bj), (7br), (7ef), (7de), (T7af),
(7qj), (7to), (Twm), (Twp), (Tyl), (7zd ex
7lu), (7aby), (7afe), (7afo), (7ahi), many
ofhers also too nuwmerous, 8gz, 8hv, 8kg, 8pl,
8tt, 8vy, B8vq, 8yv, 8axn, 8bfh, 8bwk, 8eclx,
(91z), 90x, (9zt), 9aim, 9amb, 9ape, 9apf, 9atn,
9auu, 9avz, (9awm), (9azx), 9axx, 9bjk, 9bav,
9bqq, 9bri, 9btt, 9bum, (9bxm), (9bzi), 9bsg,
9caa, 9cue, 9cvg, 9cvo, 9cvs, 9dfh, Sdaw, (9dae),
9dte, 9eae, 9eea, (9eky), 9yaj.

Can.: 4el, (5¢n), (5g0), 9bv.

8yv, 8zz, 9avu, 9axx,

By 7AKK, R. P. Farrington, 502 Oregon Bldg.,
Portland, Oregon

2rs, (6aoi), (6arb), 6aty, 6avv, 6awt, 6bip,

(6bel, 6bmd, (6buo), 6buy, 6cbu, 6¢bz, 6ec
6cfi, 6¢ckr, 6ty, 6rm, 6gr, 6xad, (7adf), (7adp),
(7azb), (7agi), (7abg), (Tea), 7it, 7lh, Tin,
7lu, 9caa, 9zt.

Con.: 4cl, (5ah), (5g0), (5cu), (5ct). Pss
gsl if u hear mi 5-watt v.a.c. ¢. w. All crds

ansd.

At 5ADB, 2117 Grant, El Paso, Texas

C. W.: lere, levs, 2bse, 2rs, Can. 3ni, 4ku,
5ahd, 5aec, 5anl, 5ado, 5acq, 5aij, (5aiu),
(5age), 5ama, 5acr, 5ams, (5akn), 5ajj, S5alr,
(5be), 5cy, 5di, (5dw), 5en, 5ek, (5fa), (5fc),
5ga, (5gm), 5ge, 5gn, (5gf), (5gj), 5hz, 5ix,
5in, 5if, (5if), 5je, 5jl, 5ke, (5kg), 5kw, (5lg),
(511), slr, (6mn), 5mm, 6mt, 5nn, 5nk, bns,
5ng, 5pb, 5ph, 5ql, 5qq, 5rb, 5sk, 5tm, (5un),
5uo0, 5va, 5vy, 5wg, 5wy, (5xv), 5za, (5zav),
5zh, 5zax, (6ajd), 6avy, (6ao), (6aty), 6ahu,
6asa, (6alk). 6awt, (6acg), 6bvg, 6bbe, (6bbh),
(6bys), (6bpz), (6brf), (6bjq), 6bah, 6bic,
6bqe, (6bih), (6bel), (6brk), (6bkx), 6emu,
6cae, (6e¢fi), (6¢chl), 6ckz, (Bewg), 6cbu, 6cbo,
6cjb, 6cfz, (6cas), 6ems, (6hv), (6jx), 6ka,
(6mh), (6pl), (6ua), 6om, (6rm), (60d), (6vd),
(6zh), 6zah, 6zar, Tzn, Tzu, 8hv, 8gz, (9amb),
(9apf), 9ave, 9ahz, 9aim, 9avn, 9ayl,
. 9aec, 9ae, 9atn, 9axx, 9aal, 9auw, 9awk,
. (9bjk), (9bez), (9bzi), 9bfp, 9bds, Bbbw,
9bsg, 9bvo, 9hko, (9bun), (9cde), 9cld, 9cga
(9caa), 9ces, 9coz, (PBcfy), 9cve, 9cns, 9etr, 9efi,
(9cpu), 9cao, 9dlt, 9dte, 9djb, 9dan, 9dbh,
(9dyz), 9dmj, 9ehj, 9ekf, (9eky), (9eea
(9efx), (9ehn), 9ene, 9na, 9ql, 9st, Yus, (9uh
9ve, 9zt, Mex. bx. Cards on above will be mailed
if requested. Pse gsl our sigs if hrd.

Continued on page 44
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RADpi1o for 'DECEMBER, 1923

The “Transinductor”is
a new type of variable
transformer which
gives selective tuning
and high amplification
by means of a one-dial
control of the magnetic
inductance, capacity
and iron flux. It is
equally well adapted
for either radio or
audio - frequency am-
plification with any
make of tube,

The Como Duplex
transformer is made
with split coil for
push - pull audio - fre -
quency amplification;
designed for use singly
or with two or three
stages of straight
audio; gives great
volume of sound with-
out distortion.

Murad MA-17 Re-
ceiver and Audio-
phone, comprising r. f.,
detector, and a. f, in
one cabinet with loop
aerial, an ultra-sensi-
tive receiver combin-
ing simplicity of oper-
ation with high selec-
tivity; employs one
dial for tuning and
two dials for eliminat-
ing interference from
nearby stations
through special rejec-
tor circuits.

The Frost bakelite spi-
der dial is designed to
permit close tuning
without vernier at-
tachment; the beveled
edge is of the conven-
tional type, but the
spider or yoke center
and the fluted knob
make it easy to grip;
numbers and divisions
are filled with white
enamel, fitted with
3/16 or Y4 in. brass
bushing with set
screw; made with 214
or 3-in. dial.

The Shamrock wvari-
ometer employs pig-
tail connections from
the rotor to the stator
coil to eliminate noises
and leakage; separate
Fahnestock connections
for rotor and stator
leads permit use as a
straight or split vari-
ometer; a floating
stop allows full 360
degree turn of rotor
within stator, thus giv-
ing maximum induc-
tive efhciency; guar-
anteed to tune above
600 meters.

The National audio-
frequency transformer
is claimed to.give
great volume and fine
tone quality, especially
for low notes; shell
type laminated silicon
steel core assures mini-
mum core loss and ac-
curately wound coils
give low distributed
capacity ; completely
inclosed in metal case
to eliminate stray
fields; extra long bind-
ing posts plainly
marked ; made in 315
to 1 and 6 to 1 ratios.

The Grebe “13” re-
ceiver is a short wave
development, 80 to 300
meters, of the circuit
employed in the
“CR-12”; it employs
two specially designed
variometers with
“split” windings and a
stabilizer for control-

ling regeneration ; sharp
tuning is facilitated by
avariable antenna
series condenser, Other
features include indi-
vidual shields for each
tuning element, tapered
grip dials with tan-
gent wheel verniers,
and direct reading

rheostat controls. It
uses 1 stage tuned r. f.

and detector; when
oscillating all spark
signals and ‘“mush”

are suppressed; when
not oscillating it gives
great volume to spark
signals; detector dial
is calibrated direct in
wavelengths.

www.americanradiohistorv.com
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UPREME because it was designed to be supremé! That’s the secret of =~ GUARANTEED BY

% . = e . THE MAKER
p1L-KO-STAT superiority. Built to permit infinite adjustment of electronic

flow in the vacuum tube —whereas other devices were drafted into radio JIsToviTe>
TTRAKTRLN

service because, before the FIL-KO-sTAT, there was no real filament controle
Recommended

o ’ and Sold by Dealers
Put a r1.-KO-sTAT in your set to-day. The maker’s guarantee assures your in High Class

satisfaction—and FiL-KO-sTAT satisfaction means noise shut out—distance Radio Supplies
brought in—stations you never heard before.

FIL-KO-STAT has no screws to tamper with—no adjustments to puzzle—no discs to break or
chip—no wires. It is not a powdered carbon rheostat — FIL-KO-STAT resistance element 1s
709% metallic substance. Its full resistance is 30 Ohms —only two terminals
and you use them for all tubes, including 5-watt transmitting tubes. Triple
tested and adjusted in the faboratory to the ideal “off”’ position for any of them.

RADIO STORES CORPORATION

SOLE INTERNATIONAL DISTRIBUTORS
DEPT. R 12, 218-222 WEST 34TH STREET, NEW YORK
CHICAGO MINNEAPOLIS KANSAS CITY LOS ANGELES

Tell them that you saw it in RADIO
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Charges Radio and Auto Batteries at Home
Over Night = For a Nickel!

For a friend who owns a radio set or automobile, what could be more appropriate than a gift which
would eliminate the inconvenience and expense of taking his battery to a service station every

time it requires recharging? The
MM,
GOED SEAL

DMCHARGE

World's 1
ettt e

is such a gift, appropriately dressed up in a beautiful Christmas package, too. It charges any
AUTO, RADIO or ‘B’ storage battery in the simplest, quickest and most efficient manner pos-
sible. Connects to any lamp socket—operates silently—requires no watching. Fully automatic
in operation—absolutely safe.

HOMCHARGER'S TEN POINTS OF SUPERIORITY
1.  Simple—Only one moving and wearing part, 6. Fool-Proof—Can be operated by anyone.
replaceable after thousands of hours use for Attach to lamp socket and connect battery
$1.00. Will last a lifetime. either way,lit will always char%(e. « High-grade
2. Efficient—Uses less than one-half the current ammeter eliminates guess work.
of any bulb or liquid typerectifier. Will charge 7. Safe—No danger ofshock or fire. Tested and
any radio or automobile battery for a nickel. 255:0\\\’,‘}3]‘;@'331 GFl/r:s tgnseb;{;’:niialr_lrlder\xﬂteéf
3. Quick—Ilts high charging rate of 7 amperes Y ' ! B & Bl g

et e oo, i Smpcies overheat or injure battery.
eliminates long waiting attery to be | il o
charged . Will charge sy A or yB Betrey 8. Beautiful-—Mahogany and Gold Finish.

over night, or three times as fast as a 2-ampere 9. Unqualifiedly Guaranteed.

machine. 10. Popularly Priced—Retails at $18.50 com-
plete ($25.00 Canada). No extras to buy
Sold by all dealers,

FREE BROADCASTING LIST. Ask your

dealer or write direct for Free
Homcharger List of Broadcasting Stations,
and Circular Describing the Gold Seal Hom-
charger.

DEALERS! JOBBERS!

GOLD SEAL HOMCHARGERS in their attractive Xmas packages are going to be “‘best sellers"
to the holiday trade. Write for our elaborate merchandising plans and then prepare to get your
share of this big ‘**“Homcharger Xmas business’’.

Insist on the GOLD SEAL

ACCEPT NOSUBSTITUTE. Like all good products, the HOM-
CHARGER has been widely imitated. No other charger is
just as good. INSIST on seeing our registered trade-mark. the
“GOLD gEAL on nameplate and carton before purchasing.

WESTERN DISTRIBUTOR:

BERTRAM SMITH

516 San Fernando Bldg., Los Angeles, Cal.
Shipments to all points west of Kockies from Los Angeles stock

%%eAutomaticElectrical DevicesCo., 117 West Third St. Cincinnati,0.
c Largest Mlanufacturers of Vibrating Rectifiers in the World ~>

4. Clean—No expensive bulbs to break or acids
to spill or replace. No acid fumes. Charges
without muss, fuss or bother.

5. Dependable—Tungsten contacts insure con-
tinuous operation—prevent sticking and stop-

ping.

—Only a few left
$1.00 per copy
“RADIO”
Pacific Bldg.,

C. W. MANU

San Francisco ‘ ]

Tell them that you saw it in RADIO
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CALLS HEARD

Continued from page 41

At 6CLZ, 2131 Grant St., Berkeley, Oalifornia

C. W.—U. 8.: Sthd, 5ama, 5be, Sht, 5if,
5lr, 5ql, 5xa, 5za, Szav, 6auno, 6acg, 6adb, 6adm,
§adn, 6adt, 6adv, 6afg, 6afq, 6age, 6ahw, 6ajh,
6alo, 6aqd, 6aqw, 6asa, 6awq, 6bac, 6bah, 6bbh,
6bbq, 6bdw, 6beg, 6beh, 6beq, 6bfb, 6bge, 6bic,
6u)q, 6bks, 6bkx, 6blg, 6blr, 6blw, 6bme, 6bmn,
6boq, 6bpz, 6bqc, 6bge, 6bqk, 6bqr, 6bgs, 6bqw,
6bqy, 6bra, 6brf, 6bri, 6brk, 6brs, 6buo, 6bur,
6bve, 6bvg, 6bwe, Geae, 6caw, 6¢cbi, 6obu, 6ceu,
6cfl, 6c¢fz, 6cga, 6cge, 6cgd, 6cgg, 6cgi, 6egw,
6chu, 6chv, 6¢hz, 6c¢ia, 6cid, 6cjb, 6cju, 6¢jv,
6ckh, 6c¢ll, 6cmg, 6cmr, 6cng, 6cnh, 6enl, 6cod,
6eb, 6ec, 6ei, 6en, 6hy, 6iq, 6js, 6kj, 60d, 6om,
6pe, 6pi, 6pl, 6rm, 6ua, 6vd, 6xad, 6ya, 6zg,
6zh, 6zw, 7Taaj, 7Taau, Taby, 7aci, 7acm, Tacx,
7adm, 7adp, 7adr, 7ads, 7afe, 7aft, Tage, Taiy,
7&,]9, Tajv, Tak, Takv, 7akz, 7bj, Tbz, 7de, Tez,
7gi, 7go, 7it, Tlh, 7ln, 7ly, Tno, 7nt, 70b, 7oh,
7oy, Tpx, 7qf, 7qj, 7qy, Trn, Trs, Tsn, 78y, Tto,
Ttq, 7Ttt, 7ve, 7Tvf, Tvn, Twp, Tws, Txm, 7zi,
7zn, Tzo, Tzs, Tzu, 7Tzx, 8bwk, 8er, 8fu, 8vq.
82z, 9aau, 9aim, 9amb, 9apf, 9avz, 9axx, 9bg,
9bik, 9bjk, 9bri, 9bun, 9bxgq, 9bzi, 9caa, 9cbj
9cfy, 9cve, Yewe, 9dgi, 9dkb, 9dxn, 9eky, 9mec,
Suh, 9vm, 9yaj, 9zg, 9zt, 9zv.

Daylite—C. W.: 6adm, 6adv, 6afg, 6ahw,
6bge, 6bqr, 6brf, 6bri, 6bvg, 6cae, 6cga, 6cgd,
6cgw, 6¢chu, 6¢id, 6ckh, 6pl, 6vd, 6zar, Tadr, 7Ir,
9amb, 9apf.

Spark: 6avu (daylite).

Fone: 6ahw (daylite).

1. C. W.: 6xbj.

Canadian C. W.: d4el, 5¢n, 5ct, 5g0. Anyone
wishing further check pse gsl erd. AllStuns hrd
on Reinartz with 1 tube.

By 6AFT ex-5AIF, 7526%%; Figueroa, Los Angeles

Saat, 5adb, 5aec, 5age, 5aij, Sakn, 5aky, 5ge,
5in, 5jf, 5lg, 5lr, 5mn, 5qq, 5uo, 5zav, Tadp,
7afe, Tagv, Tame, Tbj, Tbr, 7gp, 7je, Tnn, Tqf,
7qj, 7ql, Tsf, Ttk, Tyl, 7zd, 7zn, 8hv, 9aaw,
9aim, 9auu, 9axx, 9bjk; 9bvo, 9bzi, 9caa, 9cez,
9cip, 9c¢ve, 9c¢vo, 9dek, 9eky, 9ve, 9zt. Can. 5cn.

By 7ER, 7AF, TWA

Sat. nite, Qct. 6, 1923, after midnight P.S.T. on
single wire, 50 ft. long, top of Mount Spokane,
with Reinartz tuner and 1-stage A.F.:
5ek, 5agj, 5amh, 5pv, 52av, 5akw, 6cod, 6nx,

6hp, 6ao0s, 6chl, 6awt, 6ts, 6bql, 6¢fi, 6pl, 6brf,

6km, 6¢cbd, 6egw, 6zar, 6alv, 6blg, 7kh, Taw,

Tadp, Tafe, T7aif Tto, 7qy, 7l Twp, Tde, Tez,

Tlu, 7it, Tacp, 8pl, 8ajh, 9ebt, 9aim, 9dkb, 9aog,

9afw, 9caa, 9ehn, 9dkq, 9bg, 9bab, 9bjk, 9apf,

9bqy, 9aic, 9bez, 9vin, 9bav, 9dsw, 9yaj, 9cmi,
9eky, 9awv, 9zy, 9blg, 9bfi, 9ack, 9vz, Qeae,
9daw, 9dqe, 9can.

Can.: 4hf, 4cl, 5go, 5cn.

By 87?7? ex. 6CIW, 228 W. 2nd Ave.,
Columbus, Ohio

laff, law, 1lere, 1gv, 1lhx, 2bhn, 2cg, 2chu,
2cu, 2c¢vu, 3aa, 3ab, 3bu, 3hs, 3iw, 8pi, 3sp,
4eb, 4ga, 4gp, 4jk, 5akc qra?, 5hr, 9aau,
9aav, 9aaw, 9apz, 9ars, 9aua, 9bkj, 9cgo, 9etr,
9cud, 9dct, 9eky, 9nn, 9qb.

C. W. Can.: 2bu 3tb.

By 6GZ Charles Bruere Jr., 1430 Wright St.,
Los Angeles, Calif.

4gy, 4ku, 5adb, 5aij, 5akn, 5aky, 5de, 5ek,
Sen, 5fc?, 5ga, b5ge, 5gw, 5jf, 5kg, 5lr, 5mn,
5pb, 5qq, 5uo, 5za, 5zav, 5zr, Gadm, 6adt, 6agy,
6aiv, 6aja, 6ajf, 6ame, 6anb, 6ani, 6a0, 6aoc,
6aof, 6aoi, 6aou, 6aph, 6atz, 6aup, 6bbe, 6bcj,
6ber, 6bds, 6bfb, 6btf, 6bfu, 6bgy, 6bkd, 6bmy,
6boh, 6bon, 6bos, 6bou, Gbov, 6bpf, 6bgb, 6bua,
6eer, 6cey, 6cej, Oceu, 6¢fi, 6cgd, 6egg, 6egl,
6chp, 6¢ckv, 6cmi, Geqi, 6dd, 6eh, 6fo, 6fy, 6hi,
6ii, 6km, 6kw, 6la, 6lu, 6no, 6nx, 60h, 6sz,
6tv, 6ua, 6vd, 6zah, 6zaj, 6zar, 6zh 6zk, 7ak,
7cl, 711, 7gj, 7gw, Tir, 7pf, 7qu, Trc, Tse, Tsf,
7to, Twp, 7Tws, Tzd, 8bxa?, 9aob, 9apf, 9aps,
9auw, 9avz, 9bjk, 9bun, 9bvo, 9bzi, 9ccs, 9ecz,
9cve, 9dge, 9eky, 9zt.

Can.: 5am, 5c¢j.

By P.O. Box 1202, San Diego, California
3bw, 4ft, 5ql, 5qg, 5ado, 5s), 5¢n, 5ke, 5mn,
6ait, 6aup, 6aqd (spk), 6chu, 6bon, 6con, 6acg,
6iq, 6vd, 7adp, Tto, 7gh, 7fc, 8cyt, 8adk, 8sn,
8sf, 8vq, 9ahz, 9aom, 9apf, 9avn, 9doe, 9dmyj,
9czu, 9dma, 9eam, 9caa, 9dsm, 9axl, 9bxq, 9cve,
9cde, 9bkx, 9dyz, 9rc, 9zt, 9wz, 9lz.

By 6AAJ, 206 Ellsworth Ave., San Mateo, Calif.
3di, 4kv, 5be, 5ek, 5gn, 5hl, 5aeo, 5akn,
5amh, 5zav, 6ee, 6cu, 6kj, 6pl, 6aao, 6acz, 6adn,
6agk, 6blm, 6bur, 6cas, 6cgw, 6eml, 7ak, 7de,
7gt, 7gv, Tks, Tth, 7ln, 7qj, 7ve, Twe, Tws, Tzl,
7z0, Tzu, 7zx, Tabb, Tads, T7afe, 7afo, 7age,
7akt, 8ab, 8at, 8er, B8je, 8jj, 8xe, 8zx, 8aje,
8amm, 8bda, 8bhn, 8cax, 8cpb, 9bg, 9eq, 9zg,
9zn, 9amb, 9any, 9ape, 9auu, 9bez, 9bzi, 9cbj,
9cns, 9cte, 9daw, 9dfh, 9djm, 9ebt.
Can.: 38ko, 4dq, 5ct, 5go, 5hg. Al crds.
ans. 5 watter hr,
Continued on page 76
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What the Greatest of

CALL BOOKS Contains:
brand new issue of the Citizens Radio Call Book con-
tains all the Broadcasting Stations with schedules,

HIS also wavelength, kilocycle and class of station
200 (A-B-C), complete list of Foreign Broadcast Stations;

Extra large Broadcasting Map, showing location and call letters
of all broadcasting stations.
Complete air line distance map—you can instantly see, in plain
figures, distance you are from transmitting station.
of the most
essential data,

Blank Map to mark your personal records on distant stations,

also log sheet to mark all dial readings to preserve for future
reference.

Contains new list of all American, Canadian, English, French,
Australian and World’s amateur stations, with call letters and

3 location.
costin . ..
ost g ' A.R.R.L. Divisional Map giving personnel of executive and oper-
thousands ating officials.

of dollars

to assemble,

is yours

Articles by Paul Godley, L. M. Cockaday, and others.

Graphic illustrations of Neutrodyne, Reflex, Four Circuit Tuner,
etc., etc.

Full construction and operating data given on each circuit.

This is only half the story—USE the coupon.
for only

50 CENTS The demand for this great book will be unusually
heavy. Order at once by using coupon and avoid de-
lay. We guarantee return mail service if coupon is used.

JOBBERS and DEALERS

write for discounts

L 4
Amateurs— 00
This is the V'S
book you 4
have been 9
wa}g:lg ‘0 \\\ .
4 (f" ¢ N
‘ ‘A\ . cp' Q_Y"‘o
* P e
c <&
$5.00”’ —is what o SO S
‘ ® &%
many users say. 00 Q%Qii’oo » OOO
R .
Please add 24 cents for postage west of Salt Lake; 25c to ® KU &L &

Canada or foreign countries; 17¢ east of Salt Lake.

Tell them that you saw it in RADIO

WwWWWwW.americanradiohistorv.com


www.americanradiohistory.com

46

RaAb1o for DEcCEMBER, 1923

s a wise son —

r - "“"“L- Sﬂ—ﬁ:‘l\i‘)ﬁ
WA | o (e CoM:;)R"‘\

. ) \ /
WO VOER WHATS L \ NOW
S —_— \.‘_ 3 | s
. . | I'VE GoT i\
5 | iy
£ YA I WELL MARE
iy j I ! ) 2"l PoP waAPPY
/ | 9 \ /
A~ li Wb \with A— 4

—

20> \\

<2§3’ = ' 'gl 2 : 9
l.- = ),/FAT;I,(.;Q\ ~ ﬁ;ﬁ. s\ }

v XN ATS ALWAYS | “\j,‘,:?‘ "
¢ AV IvG TROVDU | 7
{, N Tl S CAR' r

(¢

A Y
x, AN

A Wy AY Wb LL \ I M.Y—— II}-IATS ' - B;-'EN N e

&Pp GETOap )| Gyt i gl ziglx’aeli; = "QROUQ-LE (cRawKins =
\© R A\ oe roo/ = BN Paw” AN | ~ T <R For TP

{\ 1,/‘ RASTMAS ' CEANG / < / ?\‘ QWRR! l‘A‘;\r}n?;;,e Now~ %

) il 85 4.2 o7 N |5 5eop. B8

U.t’i'l g E{ ! | [pe 4 =1 it |

oy S 7 ‘B J) LNt

TUNGAR

FOR M5 BOTTRY i ‘ &5 =

THEN WE CHARGES

CAN USE T ; TIHE

For The > BATTERY
RAD O OveERrR
T NIGHT

throughout the year as Tungar—the

your auto storage battery from the
light circuit.

“concert pitch”.
You attach Tungar wherever there is

it, any hour, day or night.
Operation cost low. No moving parts
out of order.

Address Section Rd. 12.

Merchandise Department

General Electric Company
Bridgeport, Connecticut

literature.

“Tungar—for your Christmas cheer
—makes a perfect radio year”
and keeps the auto battery fit

Few Christmas gifts are so universally useful

little instrument that charges your radio or

Owners of the finest high power radio sets are
depending upon the storage battery for clearest
near and far reception, and depending upon
Tungar to keep the battery fully charged at

or a convenience outlet. Turn it on and leave

For years motor car owners have used Tun-
gar for charging their automobile batteries.

See it at any good electrical shop, or write for

simple Tungar Battery Charger. Oper-

ates on Alternating Current.
(Prices east ofthe Rockies)

2 Ampere Outfits Complete-

$18.00

5 Ampere Complete—$28.00

Special attachment for charging

12 or 24 cell " B”’ Storage

Battery—$3.00

Special attachment for charging

2 or 4 volt "A” Storage

Battery—$1.25

Both attachments fit either

Tungar

electric

a lamp )

to get

35A—105D

Loud Speaking
Crystal Set

At Last

You can add a loud speaker to any crystal set by using
the STEINMETZ Amplifier costing only $8.50. Guaran-
teed to operate on any kind of crystal set regardless of what
type it is, or we will refund your money. By using your |
crystal set with this amplifier music is brought in as clear
as a bell and can be heard all over the room. Amplifier
uses dry cell tube. Write for our complete catalog and also
information on a highly efficient detector and two-stage
amplifier at $22.50.

STEINMETZ WIRELESS MFG. CO.
Manufacturers and Engineers
5705 Penn Ave. Pittsburgh, Pa.

* Xmas Sperial *

- [
Federal P
BRereiner :

Formerly $25
Sale Price $12.95

A complete radio telephone receiving set,

including tuner, detector, condensers,

headset, aerial equipment and instructions
for installing and operating.

Every set is fully tested and guaranteed

Lmpire Radio Corporation
271 West 125th St. New York City

Tell them that you saw it 'in RADIO
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WINDING INDUCTANCE
COILS

Continued from page 3r

Bank-wound coils are wound on a
short section of a right circular cone.
They are built up in this shape from a
cylindrical tube as follows: First two
turns are wound on the form, side by
side, just as if two turns of a single-layer
coil were to be wound. Fig. 3 shows the
two turns side by side, on the form.
When the third turn is started, it is
brought UP and wound between the
first two just wound. The start of this
third turn is shown in Fig. 3, and can

o -
Bank Winding
be seen right under the thumb of the
operative; this turn is, of course, con-
tinued all around the coil, and finally
it reaches the starting point again. This
is indicated in Fig. 4, and at this point

Fig. 3. Starting the

Fig. 4. Droffz;ng Wire Down to Form
the wire drops DOWN again to the

winding form, and successive turns are
wound on the tops of each succeeding
turn, except that every time the top of
the pile is reached the winding drops
down to the form, and the process is
again repeated. This is shown diagram-
matically in Fig. 5, where it can be seen

. L
2 7 7rrrrrrm

Fig. 5. Three-Banked Winding

that turns 1 and 2 are wound on the
form direct, turn 3 is then wound on
top of, and between these, and turn 4
is again down on the bottom of the pile.
Turns 5 and 6 are again wound up-
wards, and, when turn 6 is completed,
the winding drops down to the tube,
again, and forms turn 7, when the pro-

cess is repeated as many times as it is
Continued on page 48
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INGERS, bands, orchestras, speakers,

organists, humorists—an unlimited
host of performers are yours to command
when you own a Tuska Radio. A simple
adjustment of dials, and you can choose
between them. Dozens of programs are
in the air. Your Tuska will bring in
whichever entertainer pleases you best
and shut out all others.

Tuska owners are not obliged to tinker
incessantly and add devices to correct
construction faults. Their pleasure is un-
marred by troubles. Every Tuska set is
finished with exacting care by painstaking
New England workmen—the best that
live. Then it is examined and tested on

K4 RADIO

" . Tuska Popular
k No. 225

3-bulb Regenerative Receiving Set.
Piano finish mahogany cabinet.
Amplifierswitch. Concealed binding
posts. Armstrong circuit, licensed
under Patent No. 1,113,149. Price
$75, without bulbs, batteries or
leud speaker.

Ask for special circular No. 12-F,
desoribing this set.

our
enterlainers
| are read

distant signals by inspectors who are
keenly critical. Both manufacturing and
testing are under the personal direction
of C. D. Tuska, a pioneer radio engineer.

For a dozen years before general radio
broadcasting began, Tuska-made instru-
ments were famous among radio experi-
menters for skillful design, superb work-
manship and high efficiency. In the past
two years the demand for Tuska Radio
has grown enormously. Each set in this
increased production of to-day is as per-
fectly built as the finest Tuska instrument
ever made—and yet, the prices are re-
markably moderate for high-grade radio
receivers.

Ask any first-class radio store to show you one of
the models of Tuska Radio, priced $35 upward.

“ THE C. D. TUSKA CO., Hartford, Conn.

Ogden, Utah, receives Troy, N. Y.

“In one evening, using Tuska 225 with one
amplifier only, I received 19 stations, includ-
ing San Francisco; Calgary, Alberta; and
Troy, N.Y. Conditions were not abnormal,
and the same stations were received again

last night. - W. D. GARNER.”

Picks up Davenport the first time
he tunes
“I never had my hands on a set until my
Tuska came Saturday. First eyening, I tuned
in Pittsburgh, New York, Richmond, Ind.,
and Davenport, Iowa. It certainly was great.

WM. PARSONS, Salisbury, Conn.”

1USKA

TRADE MARK
REGUSPATOFF.

RADIY

, _

Tell them that you saw it in RADIO
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UST PLUG IT IN,

IT FITS A STANDARD SOCKET

An Adapter for UV-199
and C-299 Radiotrons
which supplies the
required resistance

It is no longer necessary to
use an extra resistance coil,
in series with low resistance
rheostats —and the substitu-
tion of a high resistance
rheostat is a needless ex-
pense.

The change to UV-199 and
C-299 tubes may be made by
simply connecting to a fila-
ment battery of proper volt-
age and inserting this combi-
nation Resistance-Adapter.

Construction Details

(1) Contact at tube ter-
minals is positive. Steel
spring supplements ten-
sion of phosphor bronze
contacts,

(2) Design of spring and
method of mounting con-
tacts gives low distrib-
uted capacity,

(3) First quality insula-
tion, moulded in one
piece, reduces leakage
to a minimum.

(4) Resistance element
(18 ohms) is counter-
sunk in a deep groove,
assuring thorough pro-
tection from mechanical
injury.

(5) Projecting knurled
edge simplifiés insertion
and removal of Adapter.

(6) Like all other Eise-
maon Products, this
unit will be found to be
thoroughly efficient and
high grade.

Ask Your Dealer For It
Price $1.25

=

|

necessary to get the required number of
turns on the whole winding.

There may be any number of vertical,
or “banked” turns, which can be wound
on the form, but actually and practically
the advantages of banking gradually de-
crease as the height increascs, as this
more nearly approaches a layer winding
again.  Generally this should not be
brought up to more than six or seven
turns. The diagrams show a three-
banked winding. Two-banked windings
would be made up with but two vertical
layers, that is, again referring to Fig. 5,
turn 6 would be brought down to the
form, in the place where turn 7 now is,
and turn 7 would then take its place on
top of turn 6, and thus the process would
be repeated. If, on the other hand, a
four-banked winding was wanted, turn
10 would be wound on between turns
6 and 9, and the start of the next bank
(at the bottom) would be turn 71.

The simplest and easiest wire to bank
wind is about No. 20 to No. 24 cotton-
covered magnet wire. If the wire is
smaller than this it usually becomes diffi-
cult to hold in place, while if larger it
becomes tiresome, owing to the increased
stiffness of the wire.

Sometime, during the process, it will
be found necessary to put some binder
on the winding, to hold it in place. The

- most handy substance is common collo-

dion (nitro-cellulose dissolved in ether).
This will be found to dry with great
rapidity, and at the same time to be of
reasonable strength - mechanically, and
of good dielectric value. Shellac may
be used, but, if it is, the whole coil
should be dried when completed in a
moderately warm oven (not over 150
degrees F.) wuntil all the extraneous
solvent has been dried out, as consider-
able water is absorbed in shellac. A
better way is to impregnate the whole
coil (after winding it dry) in some good
grade of baking varnish, and then bak-
ing. The coils may also be impregnated
with bakelite, and the whole mass vul-
canized. This will give a very solid
and strong coil, but one which it is
impossible to alter after winding, as the
bakelite combines with the fabric insu-
lation and forms a solid mass.

In winding coils, bakelite or formica
tubing is to be preferred, if it can be
obtained, as it is a very good insulator
and possesses excellent mechanical prop-
erties. It is, unfortunately quite ex-
pensive, and sometimes difficult to obtain
in the sizes needed. Common bitumin-
ized fibre conduit, such as is used for
underground cable work, is a fair sub-
stitute, if it is turned down to a thin
wall 2% in. in thickness. Cardboard, as
purchased on the market, is not very

=~ EISEMANN MAGNETO CORPORATION

W1llllam N. Shaw, President
BROOKLYN, N.Y.

good, as it absorbs moisture too easily.
It may be boiled in parafhine, or a mix-

ture of rosin and paraffine, and much
{ better conditions obtained.

Detroit Chicago San Francisco

Tell them that you saw it in RADIO
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RECEIVERS
New Mu-Rap Recerver MA-1 7

Q%{U—RAD’ in the vanguard of the radio art, once again blazing a
new trail of progress. Years of scientificachievement anticipated
in this super set, the Mu-Rap MA-17. A new sensitivity, greater
distance, fuller volume, with the absolute simplicity and substantial con-
struction of the famous Mu-Rap MA-13. Most recently discovered
principles are embodied and developments of the future thoughtfully
considered in the designing of the Mu-Rap MA-17.

Three stages of radio and two of audio frequency amplification and detector.
One tuning dial and two selecting dials, each independent of the other. Plug-in
type r. f. transformers to care for changes of tube type or wave lengths. Panel-
mounted volt-meter for quick reading of A and B batteries. Solid mahogany,
Adam Brown hand-rubbed finish cabinet with loop fitted into top and compart-
ment in base for “B’’ batteries. Guaranteed for 1000 miles reception using only
a 2-foot loop.

WRITE FOR BOOKLET AND THE NAME OF THE NEAREST DEALER

Mu-Rap LABorRATORIES INC.
806 FirTH AVE ASBURY PARK. NEw JERSEY

Tell them that you saw it in RADIO
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Tube Efficiency Is Trebled

With Erla Synchronizing Transformers

Vacuumtubeacting ( /

as relay or single-
duty amplifier

Perfect synchronization of
received and reflexed r. f.
currents make Erla radio
transformers indispensable
in reflex work., List, $5

Rectified radio frequency
and reflexed audio frequen-
Cy currents are accurately
synchronized by Erla audio
transformers. List Price, $5

Providing utmost sensitive-
ness_with perfect stability,
the Erla fixed crystal rec-
tifier is uniquely adapted
for reflex work. List, $!

Jobbers—Unexampled sales
cpportunities are created b
rla leadership in researcf':
and manufacturing. Write for
liberal terms and discounts

Vacuum tube doing
triple duty as am-
plifier of reflexed
audio as well as re-
cetved and reflexed
radio frequency
currents, with Erla
synchronizing ra-
dio and audio
transformers

Vacuum tube doing
double duty as am-
plifier of received
andreflexedr f.cur-
rents,withErlasyn-
chronizing radio
transformer

Responsible for the unduplicated efficiency of
Erla reflex circuits is a basic Erla discovery of
vital and far reaching importance.

Discordance and instability in reflex circuits, it
has been ascertained, are due directly to failure
of transformers properlyto synchronize received
and reflexed currents having the same phase
characteristics, in their simultaneous passage
through amplifying tubes.

Obviously, if the lag between such currents were
as much as 180°, the net result of their opposing
forces would be zero, resulting in an absolute
canceling of signal strength. Any intermediate
lag, on the other hand, results inevitably in the
generation of amplified distortion.

Erla scientists solved this problem by designing
radio and audio transformers of an entirely new
and special type, positively assuring perfect syn-
chronization of received and reflexed radio fre-
quency, as well as rectified radio and reflexed
audio frequency currents.

This achievement, enabling vacuum tubes suc-
cessfully to do triple duty, as simultaneous
amplifiers of radio frequency, reflexed radio fre-
quency and reflexed audio frequency currents,
marks one of the most important advancements
of recent years.

For complete details, ask your dealer for Erla
Bulletin No. 14, describing and illustrating per-
fected Erla one, two and three-tube reflex cir-
cuits. Or write us, giving your dealer’s name.

Electrical Research Laboratories
Dept. H 2515 Michigan Ave., Chicago

ERLA

GERMAN HEADPHONES

6000 OHMS

$8.50

Special
Introductory

Offer

(Regular Price $14.50)

WITH HEADBAND AND CORD

Made by Neufeldt & Kuhnke, Kiel, Germany

C. H.

THE IDEAL HEADSET

FOR DX RECEPTION!

Guaranteed to be superior to

any Phone on the market or

your money refunded without
question.

Per Pair

4719 YGNACIO AVE.
OAKLAND, CALIF.

RUB

Tell them that you saw it in RADIO
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TELEPHONY WITH
AIRPLANES
Continued from page 1o

Experiments in the course of maneu-
vers conducted by the Air Service have
indicated that SCR-73 (meaning Signal
Corps) spark sets are not comparable
in effective ranges with those established
by the SCR-68 radio-telephone outfits
on Martin Bombers. The latter equip-
ment have been successful in transmit-
ting reports on positions in the air on
two occasions by voice and buzzer mod-
ulation from Pearl Islands to France
Field, 100 miles apart. The SCR-73
spark sets are installed on DH4B ajr-
p.lanes, but their maximum communica-
tion range in the Panama Canal Zone
has not been determined. The belief
has begn expressed, however, that their
transmutting range from the air to
France Field should approximate 150
miles.  'When installed on Martin
Bombers this same type of Signal Corps
spark . set should have a transmission
range of from 200 to 300 miles, accord-
1Ng to one estimate,

Oddly enough, it would seem, radio
apparatus installed in the Panama Canal
Zone can only be kept in serviceable
condition by constant usage. The cor-
roding effect of the climate in the
tropics is responsible for this unfortunate
situation. For that reason, as well as
the training and experience which is ob-
tained by the personnel, frequent radio
test flights are recommended in a report
to the Washington office of the Air
Service of the War Department. For
instance, voice - controlled formation
flights are recommended as weekly
events, or at least twice a month, as a
means of training the personnel in radio
communication and aircraft tactics.
Similarly, the diversity of radio com-
munication which this last year sur-
passed all previous undertakings, might
be repeated with frequency, such as tac-
tical maneuvers, coast patrol, and field
artillery spotting.

Let Radio Experts Buy For You

Why hunt from store to store? Save time, trouble and
This Roney—a group of Radio Experts in New York will
S act as your personal representative, buy for you any
Ser- standard make of radio equipment you want, from the
vice Smallest part to a complete set, either assembled or
. unassembled, and deliver it to you prepaid—all for
18 less than if you did your own buying. Satisfaction
Free guaranteed.” Advice on all radio problems—free to
our clients. Write for plan.
PERSONAL SERVICE PURCHASING BUREAU
605 Fifth Ave., Desk 14, New York

Ask your dealer for a
Montrose Vernier Condenser

The condenser with genuine bakelite end
pieces. )
Has positive contact between the vernier

plate and main shaft. ]
Will get the resuits where others fail.
Guaranteed to Give Entire Satisfaction

MONTROSE MFG. CO.

1200 Bedford Ave., Brooklyn, N. Y.
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The Dubilier Duratran

amplification on all wavelengths

The Dubilier Duratran is the
supreme radio-frequency trans-
former. It amplifies powerfully
and uniformly over allthe wave-
lengths now used by broadcast-
ing stations.

The Dubilier
Ducon
(Socket-plug)

Price $5.00—At all good dealers

Write for free booklet on Duratran radio-frequency amplification

DUBILIER CONDENSER AND RADIO CORP.

48-50 West Fourth Street, New York

Dubilier Micadon

(Fixed Condenser)

Dubilier Variadon 1
(Mica Variable

Condenser)
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by using the Grewol Pari-Grid in your grid circuit,

You've plenty of rcom for
They take up so little room; only one hole to drill.

Write for folder

RANDEL WIRELESS CO.

2 Central Ave., Newark, N. J.

Another Radio Achievement
““Forthe Gridof Your Tube’

GREWOL
VARI-GRID

’.. Use

gly small enclosed vernier variable condenser,
on your panel and absolutely replac
nd 23 plate condensers!

Two articles for less than the price of one.
The Grewol @'ari-Grid is especially adapted for use as a
variable grid condenser,
grid leak which can be removed if desired,

being equipped with a variable

Every set needs at least one.

100% improvement in distance and reception
Try
aerial circuit too, and across the secondary.

They work wherever ordinary condensers are used. And

wveriter adjusinient,

two on your present set,

| new woman,

RADIO PHONE

Manufacturers of precision electrical devices.

Unequaled Clearness Thru a New
Magnetic Principle of Construction

Lieut. Commander Raison,
U. S. Navy, says: ‘I use your
head-set in preference to others
in experimental work.”

Radio experts are enthusi-
astic boosters for this remark-
able instrument.
DEALERS—Write today for
discounts and descriptive
folder.

MOSS SCHURY MFG. CO., Inc.

Radio division 2011-2015 Franklin St., Detroit U. S. A.

ROWNLIE

RYSTAL

CRYSTAL SETS € SOE
“Clear as a Bell”

Guaranteed Sensitive from Edge to Edge:.

Surpasses all synthetic substances and
other crystal rectifiers.
Withstands Heavy Plate Voltage.

Eniorsed and Sold to the Leading Makers
of Reflex and Crystal Sets.

Order From Your Dealer or Direct

Roland Brownlie, Mfr.

22-24 Saunders Street,
MEDFORD, MASS.
Radio’s Pioneer Crystal Maker
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Nims

FREED - EISEMANN

Licensed Essential Parts

» Complete wiring dia-
3 gram, instructions, etc.
sent in special conrainer with

patented essential parts. Three
NEUTROFORMER COILS

~ounted on vatisble o ——y
condensers, and

DOUBLE NEUTRODON (as illustrated) ,sentfor
$2 Askyour dealer to show you these parts,

as well as complete assembled five-tube Neutro-
dyneSetinmahogany cabinet, ModeINR-5,$150.

Orsend 25c¢ for Neutrodyne Constructor
which shows “How to Make the Neutrodyne'’

FREED-EISEMANN RADIO CORPORATION
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THE WOMAN-HANDLER

Continued from page 21

the old-time deep-sea wireless operator
I was telling you of, who is going to
be your father’s radio superintendent.

“Pleased t meet’cha,” 1 mumbles,
dazed like. !

“And I am ever so glad to know you,
Mr. Jones!” exclaims th’ angel, floatin’
straight over to me an’ donatin’ me a
smile that toboggans me forty times
fu’ther into a trance than I already
was.

“Do you know, I'm wonderfully in-
terested in this idea of using girl oper-
ators on daddy’s ships,”” she says, sittin’
down alongside of me. ‘“Indeed, the plan
is all mine!”

“Is it?” 1
like.

“Yes, you see, it’s just going to be a
little step toward bringing about the
eventual recognition of woman’s ability
to wield her scepter in industry as well
as in the kitchen; to take a dominant
place in commerce instead of slaving
her life away watering the rubber plant
in the parlor; her right to drown as
well as to vote! This is the age of the
the super-woman, the
woman who runs oil mines and coal
wells, — and everything a man does!
Isn't it wonderful !’

“Wonderful!” I mumbles, wonderin’
if I have accidentally drunk a milk-can
full a’ hop.

“I'm so glad you feel about it as I
do!” exclaims th’ angel, wrapping an-
other smile around me that gives me a
sensation like I was walkin’ on th’
Milky Way. YI'm glad, because I
know that to choose and direct twenty-
three women wireless operators for a
fleet of ships will require one who
thoroughly understands the feminine
disposition, and who has a kindly sym-
pathy for its little peculiarities

“You'll find Mr. Jones a hundred-
percenter on that score,” old devil Cun-
ningham assures th’ angel, with a fiend-
ish smirk I would have handed him a
Dempsey fer, if I hadn’t forgotten how

murmurs, half conscious

to move. ‘“‘Mr. Jones’ experience with
the fair sex has been, er—long and
varied.”

“Then I suppose it’s all settled,” re-
plies the angel. ‘“Papa says he wishes
to see his new radio superintendent at
his suite over in the Palace Hotel ; so if
you, Mr. Jones, will ride over with me
in my limousine

THE trip with th’ angel, from th’
wireless trust’s Woolworth tower
over to th’ Palace Hotel, in a rubber-
tired boulevard Mauretania, seems like
part of a corn-likker mirage; but when
ve arrives abeam th’ lobby of this low-

| browed millionaire’s lodging - house, I

runs into somethin’ that brings me out

of my trance as sudden as th’ drunken
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ship's cook who woke up t’ find th’
crew’s three - hundred - pound mascot
black-bear cub standin’ on his chest an’
a bellerin’ at him fer his breakfast.
Fancy a sun-burned ol’ southerner, about
six foot two, wearin’ a big, wide black
hat, china-crockery blue eyes, an’ a red-
dish race - track - gambler’s mustache,
which is droppin’ around a bad-smellin’
stogy—Colonel Gorgon Belleclair!

“Befo’ we go any fu'thuh, there’s
one thing I'd have yo’all tuh understand,
suh,” he announces, hauty like, after he
has run th’ angel out a’ th’ lobby. “Fo’
my part, I don’t approve o’ usin’ women
and gals on ouah ships fo' radio oper-
atuhs, a’tall, suh!”

“Neither do 1!’ 1 declares, fervent
like. “If you ask me, it’s a helluva
idea——

“T'ake care, suh!” breaks in th’
colonel, his cold blue eyes strikin’ fire.
“It's my dawtuh’s plan, an’ when yo’
criticize my dawtuh, yo’ criticize me,
suh!”

“Scuse me—suh!” I says, meek-like,
wonderin’ if th’ old rebel is harborin’ a
big long-barreled six-shooter.

“What I was about tuh say, befo’
you'all interrupted me,”’ resumes th’
colonel, “is that if yo' accept this posi-
tion, yo' got tuh run it with a’ iron
hand, suh! Yo’ got tuh make yore
operatuh gals toe the mark! Ouah radio
service in the Tropical American is puf-
fect, and if yo’ fail tuh keep it thataway,
I reckon tuh hold you'all responsible,
suh!” He glares at me, menacin’ like.

“Well, 1 ain’t no Napoleon, so I
guess this is my chance t' back out—"
I starts to say; but just then I discovers
th’ angel smilin’ at me from a’ opposite
balcony. Now, as I was sayin’, I ain’t
no Bonaparte, but when anybody tries
t' bawl me out or make me take back-
water in front of a woman, it makes me
goatier’n a Durham bull with a red
handkerchief pinned to his nose an’ a

TRADE MARK

Letters from
Users
Requested

The remarkable re-
PRODUCTIONS of
Atlas Loud Speakers
makes every owner
enthusiastic. ‘‘Musi-
cal experts,” writesa
man in St. Paul,
“have pronounced it
the clearest repro-
duction they have
ever heard.” What
results have you ac-
complished with your
Atlas Loud Speaker?
Write us about them

JYOR Christmas give the radio enthu-
siast his fondest expectation—a per-
fect radio re-PRODUCER, the Atlas
Loud Speaker. Natural re-PRODUC-
TION, identical with the original in the
broadcasting studio. The patented

“double diaphragm” responds uniformly

to the full range of sound intensities.
Adjustable to each individual set and
receiving conditions. The Atlas Loud
Speaker is a gift to an entire home. Hear
the Atlas Loud Speaker at your dealer’s.

WARNING! Be sure

you get the genuine $
Atlas Loud Speaker
with our red tag fac-
tory guarantee!!

List Price
Write for Booklet “E’’
Contains Helpful Information
Distributed in California by

LEO J. MEYBERG CO.

973 Mission Street
San Francisco, California

Sole Canadian Distributors

TheMarconi Wireless Telegraph Company
of Canada, Limited

hornet under his tail.

“‘Say, look here, Mr. Colonel Gorgon
Belleclair ! I flares up, hard-boiled like.
“I ain’t scared of your darned old job!
I'm a takin’ it, an’ by th’ holy harps,
I’ll run it, too, or——or break twenty-
three mineral-lavaed necks!”

URIN’ th’ trip south from Frisco

to New Orleans, I have no chance
t’ get to feelin’ sorry fer myself, because
old Colonel Belleclair has me ride in his
own private Pullman, an’ th’ angel
shines up t’ me all th’ way like straw-
berries an’ lemon-cream pie.

Time we arrive in th’ Crescent City,
I'm feelin’ pretty interested ; but this is
nothin® to next mornmin’, when th’
colonel takes me around to th’ twenty-
story Tropical American building down
on th’ main cow-path an’ introduces me
to my private office. I grabs a slant at
my J. Pierpont mahogany desk, an’ thick

LEARN THE RADIO CODE

in 3 hours or less by the CORYDON SNYDER CODE METHOD
Copyrighted and Patent applied for

ONE PURCHASER SAYS:

“I did not have much faith in your advertisement and when I received
your method I was still more doubtful. However, I went at it and in one hour
I memorized the Code completely. You certainly have a great method and
I wish you the greatest success.” (Name upon request) T

This home study course sent post paid upon receipt of 50c, stamps or coin.
Or, send stamp for particulars, to

Corydon Snyder, 1161 So. Ridgeland Av., Oak Park, Ill.

o

Tell them that you saw it in RADIO

WWWwW.americanradiohistorv.com


www.americanradiohistory.com

54 - _ - _ Rapio for DECEMBER, 1923

ONSIDER the vast difference between the methods
< of the savage and the marvellous broadcasting of

today. This difference can be stated in one word
—instruments.

Modern broadcasting employs delicate instruments to
transform messages into clectricity. Satisfactory reception
requires equally fine apparatus to translate this current
into the original music or spoken word.

Upon your loud speaker or head phones falls the task of
transforming the electric current that flows throughy our
set into sound. Poorly designed or carelessly constructed
instruments cannot do this with satisfaction to you.

Holtzer-Cabot Phones and Loud Speakers are the per-
fected results of 25 years’ specialization in the manufacture
of sensitive electric apparatus.

Holtzer-Cabot Loud Speaker, $25.00
No. 2 Universal Head Phones, 9.50
No. 4 National Head Phones, 6.00

Write for bookiets “W hat you should know about
Radio Reception”’ and “A better Loud Speaker.”

\ ) THEHOLTZER-CABOT ELECTRICCO.
A

125 Amory Street, Boston, Mass.
6161-65 South State Street, Chicago, 111.
Department C

8uSwESS A ESTABLISAED

HEAD-SETS

RADIO INSTITUTE OF AMERICA

TRAINING IN ALL COMMERCIAL BRANCHES OF RADIO

If you cannot attend the Radio Institute of America in person the same instruction can come
30 you through our recently inaugurated ‘‘HOME STUDY COURSE’’—Investigate.

G B
ROy

331 Call Bldg.
98 Worth St.

Detailed information free on request.
Conducted by

THE RADIO CORPORATION OF AMERICA

Phone Douglas 3030 San Francisco, Calif.
Phone Franklin 1144 New York City
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leather chairs, a swell wide window
overlookin’ th’ city an’ th’ river-piers
below, where two big white Tropical
American passenger liners are lyin’, an’
over close by, a pretty green park, in
which is the two high steel towers an’
th’ fine concrete buildings of th’ fruit
company’s powerful city wireless station
—say, fancy a hard-fisted old key-
puncher like me, who’s been rollin’
around on th’ Pacific fer twelve years
scoffin’ boiled mule, bein’ turned loose
in a joint like this!

“Old King Tut was a piker alongside
a’ you, Samuel Jones!’ I remarks to
myself, as I sit down in my Kaiser Wil-
helm chair an’ use my desk-top fer a
lookin’-glass t’ part my hair in. “This
is sure what I call th’ hod-carrier’s
monocles! Ahem! Har-r-rumph! Bring
on them lousy wimmen!”

I soon realizes, however, that bringin’
‘em on is also part of my job. Where
I’'m going to find twenty-three females
with first-class commercial radio oper-
ator licenses looks like a stumper.
Leanin’ back in my chair an’ hoistin’ my
hoofs up onto my green desk-blotter, I
rolls a smoke an’ thinks it over a while.

“An ad in a wireless magazine would
get ‘em,” I tells myself, “but I want
quicker action. I guess a little display
in th’ radio sections a’ some of th’ New
Orleans an’ New York newspapers is
my best bet. Now fer some ad-copy—
I wonder if I rate a stenographer around
this joint!”

Catchin’ sight of a row of pearl but-
tons on my J. Pierpont, I pushes one of
’em, thinkin’ to myself that I hope it
don’t work a fire-bell or bring a police-
man. Pretty soon, I hears th’ door open,
an’ a girl’s voice says:

“Did you ring for me, sir?”

“Yeh, you bet!” I says, blowin’ out a
cloud ‘of cigaret smoke an’ gazin’ off
out of th’ window, with a mien like I
was th’ sultan a’ Turkey. ‘“Ahem!
Har-r— Woman, take some dictation!”

Hearin’ a soft little laugh behind me,
I wheels around like a shot, an’ who
does 1 see standin’ in th’ door, with a

| stenographer’s scratch-paper gadget in

her lovely hand, but—th’ angel!

“Umph!” I gasps, so surprized that
I tries to stand up with my feet on my
desk, an’ nearly break my neck. “Say,
whadd're you doin’ here!”

“Why, I'm your private secretary!”
laughs th’ angel, comin’ over an standin’
in front of me, happy like.

“Well, I'll go to Hades!” I sputters,
saggin’ down in my chair.

“It’ll be for only a little while!” ex-
claims th’ angel, lookin’ at me anxious
like. ‘“As soon as you've taught me
enough radio to get a commercial li-
cense, I’'m going to be a wireless oper-
ator, too, on one of daddy’s big ships—
a—don’t you want me for your sten-
ographer?”’

Continued on page 56
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A New Era.in Radio

HAT, in the fullest sense of the word, is what the
SODION TUBE means to everybody who owns

or expects to own a receiving set.

Based on an entirely new principle—utilizing the highly valuable
and peculiar properties of the