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TUBES

Type C-302 Demand

5 watt output 1 ﬁ?t!fff.in&j Cunningham

Price $8.00

i e S 7
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Tubes

The Name is etched
on the Tube

CW TELEGRAPHY AND TELEPHONY WITH CUNNINGHAM TRANS-
MITTER TUBES OFFERS THE ADVANTAGES OF

COMPACTNESS - RELIABILITY — LONG RANGE — LOW POWER - SHARP TUNING
TRANSMITTER TUBE SPECIFICATIONS

Output Filament Plate Delivery
Model e Amps. Volts Voltage Price Date
C 302 -5 watts 2.35 7.5 350-400 $8.00 immediate
C 303 50 watts 6.5 I0. 1000 30.00 Mar. 10th
C 304 250 watts I5. 12. 4000 Max. 110.00 Mar. 10th

Price of C 303—C 304 fob. New York or San Francisco

C 302 is mounted on the standard four prong receiving tube base. The
larger tubes have special bases.

CUNNINGHAM POWER TUBES

are the latest product of the great Research Laboratory of the General Electric
Co. The trade mark GE is the guarantee of their quality. Each tube is built
to most rigid specifications. The output ratings are extremely conservative
and in actual test deliver greatly in excess of their rated outputs.

GENERAL ELECTRIC QUALITY PLUS CUNNINGHAM SERVICE
Address Ali Communications to
AUDIOTRO’%RAEI;‘%‘?SCOMPANY

35 MONTGOMERY STREET
SAN FRANCISCO, CALITF.
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Specify No. 766, Eveready Wireless Station
Battery. Standardized for use in the U. S. Navy

Specify No. 763, Eveready Airplane Wireless
Battery.  Standardized for use in the U. S.
Signal Corps Aviation Section

Here’s your power-plant!

HE Eveready Vacuum Tube
Plate Battery was especially de-
signed for radio outfits. It is packed
tight with electrical energy that will
send your message singing through
space to the receptive antennae miles
away.
The Eveready is known every-
where as the battery of endurance.
It stays on the job till the last second.

All the skill and experience of the
Eveready engineers have been poured
into this battery and sealed up.

Once you know the power and en-
durance of the Eveready Vacuum
Tube Plate Battery, you will never
be satisfied with less.
you get the genuine.

But be sure
Sold by lead-
Name of

dealer in your locality on request.

ing dealers everywhere.

AMERICAN EVER READY WORKS

of National Carbon Company, Inc.

226 Thompson Avenue, Long Island City, New York

Chicago

Atlanta

San Francisco

Makers of Eveready Flashlights and Batteries, Storage Batteries,
Miniature Mazda Lamps, Dry ‘Batteries, and Meters

eVERFADY

VACUUM TUBE PLATE BATTERIES

A-19-TE
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NAVY TYPE
HEADSET _J

50,000 ohms A.C. at 800
cycles. Weight 9 oz, com-
plete with headband and
polarity indicating cord.
Price $14.00,

50,000 OHMS A.C.
RESISTANCE in our
Navy Type HEADSET

Special attention of all who are
using Vacuum Tubes

An Impedance
of
50,000 Ohms

There are four bobbins in each headset—
two to each earpiece. FEach of these bob-
bins is wound with 10,000 turns of insu-
lated copper wire. Because of the difficulty
of winding small wire the greatest number
of turns in any other headset is less than
7,500. No other manufacturer has been
able to approach 10,000 turns withowt mak-
ing his headset too bulky, heavy and fragile
for practical use. Consequently no other
headset has over 25,000 ohms impedance at
800 cycles.

To get the highest efficiency from a station equipped with vacuum
tubes it is absolutely necessary to use a headset of very high im-
pedance. In our Navy Type Headset with an impedance of
50,000 ohms A.C. at 8o cycles we have accomplished something
never before possible in a commercial headset. The extra high
impedance of this new model makes it ideal for vacuum tube
reception.

This headset is exceedingly high pitch in tone and is -consequently
very sensitive to high pitch signals. To anyone wishing to receive
trans-Atlantic or Pacific signals our High Impedance Navy Type

Headset e mdlspensable. In spite of the fact that there are over
40,000 turns of wire in our High Impedance
Navy Type Headset it weighs only 9 oz, ]
complete with headband and cord. Its
compact, sturdy build insures comfort, re.

liability and long life.

BRANDES Matched-Tone HEADSETS

100% Receiver Satisfaction

While Brandes Matched Tone Headsets

It is the most sensitive headset built regardless of price and it is
backed by one of the most liberal guarantees ever written. Read
our offer below.

are very light and comfortable they are so
sturdily built that there is no danger of
them losing their adjustment through hard
usage. The shell is made of thick, rigid
aluminum and the cap of hard vulcanized
rubber. The parts are all securely anchored
by hand by skilled workmen who do noth-
ing but make Brandes Headsets.

Because the action in our headsets is direct

on the diaphragm less current is required
to produce audible signals and the space
and weight of unnecessary amplifying
mechanism is eliminated.

Brandes Matched Tone Headsets are
carefully matched in tone and permanently
adjusted at their highest point of efficiency.
All of our models are equipped with im-
proved headbands which are instantly ad-

You can try our High Impedence Navy Type

justable to any size head. Check nuts hold
the adjustment. This headband is rust-
proof, strong and light.

Our headsets are also now equipped with
new style conducting cords which indicate
the polarity of the receivers. This elimi-
nates any danger of demagnetizing the re-
ceiver when used in connection with vac-
uum valve detectors.

Headset without risk

We want you to give our High Impedance Navy Type Headset a .trial.
We want your judgment on it. We back this headset with the most liberal
guarantee ever placed behind a wireless instrument. Here is our offer:
Send us $14 and we will mail a High Impedance Navy Type Head.se:t.
Try it for ten days. Give it every test you can devise. Make rigid

comparisons with the headset you are now using. If it isn’t a better head-
set in every way than any you have ever used or seen, or if for any
reason whatever you are dissatisfied with your purchase, mail the headset
back to us and we will refund your money immediately and without
question. Tear out the coupon in the corner of

Transatlantic and Superior
We also make two other models. These are for
amateurs whose requirements are mnot exacting
enough to warrant the use of our Navy Type.

TRANSATLANTIC HEADSET
Impedance of 25,000 chms A. C. at 800 cycles.
Weight, 11 oz. complete with hew headband and
polarity indicating cord. Equal ¢o the best head-
sets of other makes. Price, $12.00.

SUPERIOR HEADSET

Wound to 2,000 ochms D.C. Weight. 14 oz. com-
plete with headband and polarity indicating cords.
A good headset at the low price of $8.00.

Both these models are guaranteed to give entire
satisfaction.

LISTEN TO THIS

‘I have listened in with many different makes of phones
during my ten years’ experience but I never WAS S0
pleased with others as I was with your splendid and
sensitive Navy set.”—W. F. W.

“‘These Navies have been in continuous service for seven
years and_have given excellent results.”’—E, C. N.

[‘After using a pair of your Navy Phones for ten years,
I belieye that I am qualified to say that there are nome
better,”—F, C. L.

I have not found any of my friends’ receivers to equal
graréd% Navy in clearness, sensitiveness and lightness.”’—

‘“Your Navy phones are light, durable, made right, look
right, and work right.”—H. I. V.

{They must improve with age, for I have four other
}énz}ll3 pt}i{ce sets, but I always go back to the Navy Set.*’—

‘I have a pair of your Nayy phones here which I took
to France with me and used all throuzh the war. They
were the best phones we had and much lghter than any
issued set.”’—B. V. D.

{Names on request.)

e e e T R SR T
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this page and use it now.

USE_THIS COUPON NOW

L B W SN mE Emm e e -
C. BRANDES, INC.
Room 823, 32 Unien Square—New York Gity.

g Ploase mail me the
Itemns checked below, It is understood that I may
10 days if unsatisfactory in any
way and you will refund my money Dromptly.
Put X here.
........ Navy Type Headset.................... 14.00
(High-Impedance) s
........ Transatlantic Headset
........ Superior Headset..,.....
........ New Head Band Headset. ...,
(Fits old style Superior only)
........ 16-page catalog, 5c coin or stamps,

(R.N.AY

Rame ..ot e
(Please Print Plainly,)

AdAress ... e PRTRT caee

City ..o, State..........
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_PUBLISHED EVERY MONTH IN RADIO NEWS BY CONTINENTAL RADIO AND ELECTRIC CORPORATION

fM ail Order

Service—

The Continental Store in New York
has long been famous as the fajrest,
pleasantest, and quickest place to
buy radio goods in the city.

The Continental Mail Order Dept.
i now becoming even more noted,
thruout the United States, for these
same reasons.

Let Continental Service serve you,
order direct from this advertise-
ment, and expect:

Accuracy: Speed:

Cw

APPARATUS

We are making a specialty of every-
thing used in C.W. transmission.
If there is any item you need, not
listed below. write us for further
information and prices.

Courtesy

\S

C.W. INDUCTANCES
No. 181 Tuska C.W. Inductances...,. $7.50

No. 181 Tuska C.W. Inductances, un-
assembled ......oiiiiiiiiiiiieiaas 5.00
No. 182 Tuska C.W. Inducts.nces .....

No. 182 Tuska C.W. Inductances, un-
assembled
No. 183 Tuska C.W.

PARAGON-
RADIOTRON
‘COMBINATION

The Paragon Detector
unit is complete with VT
socket, filament rheostat,
grid condenser, grid leak, and
binding posts, with the Radio-

tron UV 200, it makes a com-

plete VT Detector outfit.

PARAGON UNIT - - - $6.00
Radiotron UV 200 - - $5.00
Complete Unit - - - - $11.00

No. 183 Tuska C.W. Inductances, un-
assembled

CHOKE COILS
Acme 1% Henry, 500 MA Single Coil $6.00
Acme 1%% Henry, 500 MA Double Coil 8.00
Acme 1% Henry, 150 MA Single Coil 4.00
Acme 13 Henry, 150 MA Double Coil 6.00
C.E.Co. ZRX. 8 Henry 150 MA Single
Coil Choke

TELEPHONE TRANSMITTERS
Sterling Microphone

RESISTANCES (Ward Leonard)
Ward Leonard Resistance, 5000 ohm $1.70
Ward Leonard XResistance 10000 ohm 2.95
Ward Leonard Resistance 1500 ohm 1.50
Ward Leonard Resistance 12000 ohm 3.50
Lavite Resistance 48000 ohm for

Radio Frequency amplifiers.........

MODULATION TRANSFORMERS
Acme A-3 unmounted..........e.uen
Acme A-3 semi-mounted. .
Acme A-3 unmounted.......... 5
C.E.Co. ZRM Modulation Transformer 4.50

GRID LEAKS
Marcond 1, 2, 3, or 5 megohms....... $1.25
Chelsea Variable % to 5 megohms, 10
TFAMUES  «vvvvncoerrs corannnnsontns 3.00
Chelsea Oscillator ... «....vviensaen 3.00

METERS (WESTON MODEL 301)

Model 301 0-3 amperes flush......... $8.50
Model 301 0-5 amperes flush......... 8.50
Model 301 0-50 Volts flush..........0 8.50
Model 301 0-100 Milli-amperes flush.. 8.50
Model 801 0-300 Milli-amperes flush.. 8.50

Model 301 0-500 Milli-amperes flush..
Model 301 0-800 Milli-amperes fiush..

BALDY 'PHONES

Used by H. D. Selvage in first
amateur trans-continental spark
reception. (3300 miles). Used
in the Trans-continental relay
test, Jan, 18, “Equal to
one and two stages of
radic amplification.”
Type “C'’ $16.50
Typs “E’ $20.00
Type “F’ $21.00

/.-';ng. T ;;"‘l-\
i

Frice

$11-00

Complete

TRANSMITT_ING TUBES

b)

Radio Corporation brings out new
Continental

watt power tube.

These new Radiotrons are pro-
duced in the great lamp works
of the General Electric Com-
pany. They are of an improved
type, specially designed for long
operating life, and unequalled
sensitiveness. . We have a gen-
erous supply of these wonderful
new tubes, and can supply you
with all the necessary equip-

ment for a first class C.
transmitting station.

MODEL UV-202—PRICE $8.00

w.

5 watts, TFilament voltage 714 volts. Fila-
ment current 2,85 amperes. Plate voltage
350 volts.

Be the first in your section to use the Radio-
tron 202!
tube will come by return maill.

Send in your order today! Your

METERS (Hot Wire)

No. 127 Gen. Radio flush 0-1 Amp... $7.75
No. 127 Gen. Radio flush 0-3 Amp... 7.75
No. 127 Gen. Radio flush 0-10 Amp.. T7:75

127 Gen. Radio flush 0-3 Amp . 7.75

RHEOSTATS
214 Gen. Radio front or back mounted $2.30
Paragon Rheo. front or back mounted 1.75
Mesco Porcelain base..........e0ienn 1.40
BUZZERS FOR BUZZER MODULATION
Century 168 Buzzer.............c.... 2.50
Meseo No. 55 Buzzer. .. 2,50
Mesco 251 BUZZET. ....ce.vieeeensvss 95

HIGH FREQUENCY CHOKE COILS $1.50

Electrodyne Rectifier consists of 500 V
Transformer and 2 rectifying vacuum tubes
all Mounted ready for use.

No. 25 R T Rectifler less tubes...... $35.00
0. 25 VT Vacuum Tube..... Each 7.00
TRANSMITTING TUBES.....c.v0... $7.50
Gen. Radio Drum switch............ 6.50
JEWELL METERS (Model 33)

0-1 flush.. $6.50
0-3 flush.. 6.50
0-5 flush......... 6.50
0-50 Volts flush.. 6.50
0-500 Volts flush. 15.00
0-50 Mil. Amp... 6.50
0-100 Mil. Amp.. 6.50
0-300 Mil. Amp.. 6.50
0-500 Ml AMD..c..cveiveinniennnns 6.50
JEWELL THERMO AMMETERS
0-1 AmMp....vieii i $15.00

CONTINENTAL

RADIO AND ELECTRIC CORP.

T, DzBlast, Sec.

J. Sttmtley, Treas.

Dept. C 33—6 Warren St., New York

www americanradiohistorv com

Acme 200 Watt,
Acme 200 Watt,
Acme 50 Watt,
Acme 50 Watt,

MOTOR GENERATORS
International 500 V 100 Watt AC
Drive
International 500 V 100 Watt DC
Drive

f
PARAGON R. A. TEN

Amplifying Short Wave Regenerative
Receiving Set

We can fill your order for ome of
these genuine Paragons by return

mail. ““The weaker the signal, the
stronger the amplification.”” Wave
length 160 to 1000 meters. Am-

Plification 100 times. Two-year
fuarantee. Price Eighty-Five Dol-

lars.

\§

CONDENSERS
WE 21 AA 2 MFD tested at 500 volts

EaCh +ieivviiiiiiiiensoseencnnans $2.65
Dubilier 25 MFD Mica <Condenser

tested at 1800 Volts........cceuen. $6.00
Dubilier .0005 Grid Condenser for

transmitting sets .... ......... ..., 2.00
High Voltage Variable Air Condenser

will stand 1060 V. Capacity .001

MFD. Just the condenser for your

Antenna eircuit ..... ... ... ...l $30.00

Note—DPlease .v-nake _remfttzznce By P.
O. Money Order or bank draft.
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Underground Loops

N our July, 1920, issue we said editorially as follows: rotating the loop by the shaft which carries the wheel and
“It is therefore safe to say that in twenty-five years the indicating disc. Any such combination can be used.
hence there will be no such thing as a big ponderous In pointing out the importance of their new system, the
aerial mast even for the powerful radio stations send- inventors say:
ing messages all around the globe. Probably no aerial “In connection with receiving apparatus employed as a
will be used at all. Perhaps no ground either. Before we , radio compass, because of directive effects as obtained, for
reach that stage someone will go and bore a shaft into the / example, by a rotatable absorbing coil structure, the accu-
earth, possibly a thousand feet deep, and hang an insu- racy of determination of direction of a source of radiant
lated wire into this shaft. He will probably astound the energy is sometimes materially interfered with by objects,
world by finding that by means of this arrangement as conducting masses, or earth formations near the ab-
messages can be sent and received all over the globe just sorbing structure, with resultant distortion of the electric
as easily as having a huge mast towering a thousand feet or magnetic fieid, or both, causing a variation of the deter-
into the clouds.” mined direction from the true direction. By employment
A few weeks ago there was issued a patent to Messrs. of the new underground loop the disturbing effects of
I'. Appleby and L. M. Knoll, a patent which seems to mark distortion are materially reduced. And irrespective of dis-
quite an advance in radio. Not that there is anything new tortion effects, the critical maximum or minimum response
about underground radio. We have spoken of it a good in the receiving apparatus is more sharply defined, whereby
many times, and its principles are pretty well understood. when the apparatus is so suitably shielded, its directional
The directive qualities: of a buried straight-away aerial or compass properties are improved.”
are also well understood, but the underground loop invented In plain English, it seems that the new loop should make
by Messrs. Appleby and Knoll, not only seems to be well it possible to receive and send messages with much greater
suited for directive effects, but prevents interference and accuracy as far as direction is concerned than was possible
other disturbances as well. It was hitherto conceded that heretofore.
the underground aerial was effective only for’ receiving, It is interesting to riote that the inventors mention that
but not for sending, but the inventors of the new under- the loop is not only effective under ground, but can be used
ground loop have made it possible to transmit as well. By under water as well. This should be of much interest to
means of the new system, which will be described at length ship owners, for it is here where very accurate direction
in our next issue, the loop as well as the apparatus is finding is of prime importance. Tt seems that if the in-
used under ground in a cavity especially prepared for this ventors’ hopes are carried out, we will soon witness a loop
purpose, and the loop as well as the instruments is thus installed down in the hold of a vessel (providing it is not
shielded entirely from the outer atmosphere, thereby doing  steel plated), from which the signals may be either received
away almost entirely with static. or sent. The loop has done wonderful things in the past
It had been found in previous experiments with the few years, and it seems certain that in the next decade,
Rogers’ Underground Aerial that it becomes possible to most of our cumbersome aerials will be relegated to the
greatly reduce static by its use. It therefore does not come scrap heap. Already the loop is coming into more and more
as a surprise to understand that static is suppresst almost favor. Amateurs are recognizing its great importance and
entirely by means of the underground loop. are beginning to install loops where heretofore aerials were
The inventors rotate their loop in the usual manner by wused. Of course, it must be understood that a loop is of
means of a wheel and graduated indicator for direction not much use unless it is used in connection with an ampli-
finding purposes, but it is of course possible, as they point fier of at least two or three stages of amplification. Using
out, to reverse the combination by using the loop under crystal detectors with loops yield practically no ‘results.
ground and by extending the shaft above ground, and thus H. GERNSBACK,

IMPORTANT TO NEWSSTAND READERS:

In order to eliminate all waste and unsold copies, it be- This costs you nothing and you will be assured of your
comes necessary beginning with this month to supply news- COples Hand your newsdealer a slip of paper on which
dealers only with a sufficient amount of copies for which write your name and address with a request to reserve a
they have actual orders. Please note that your news- monthly copy of Rapio News for you. This will be the
dealer will be glad to reserve a copy for you every month. only way to assure you of your copy hereafter.

~
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Radio Communication

Elementary Explanation of the Principles of Radio Telesraphy and Telefony

By DR. J. . DELLINGER

Bureau of Standards, Washington

Editor’s Note:

Despite the fact that couwmtless experi-
menters are familiar with the principles of
Radio, the Editors thot this article would
be of interest to the numerous new ama-
teurs who have just started in the game.

ESSAGES are now sent without
wires between any points on the

earth’s surface, in the air, or under -

the ocean. It ispossible to sit down

to the telefone in your house and
talk to persons not only in distant cities
but to persons sailing on the ocean or fly-
ing in airplanes. The principles which
make wireless or radio telefony possible
are really not difficult to grasp. While a
great deal of mystery has been made of
radio, as a matter of fact everything about
it is simply a part of principles and ideas
well known to science. Since the results
achieved in wireless communication are
somewhat striking, the newspapers lose no
opportunity to use them to incite the won-
der of the people.

The radio telefone is not a particular in-
strument; that is, when you talk into a
radio telefone you do not necessarily talk
into anything different from the ordinary
telefone on your desk. Sometimes people
talk of a radio telegraph or even of a radio,
indicating an idea that some particular,
wonderful apparatus accomplishes the feat
of communicating from one place to an-
other without wires. As a matter of fact,
radio is g system or method involving a
great many instruments and appliances.
Some of the instruments are very interest-
ing indeed, among them being the electron
tube, of which more will be said later.

The history of radio is all comprised
within our own lifetime and has been a
steady conquest of distance obtained by
radio communication. It increases from
three-fourths of a mile the first year,
when Marconi performed his startling
first experiment, to thirty-four miles
the next year across the English chan-
nel, and so the distance has steadily
risen. Last year the distance finally rose
to 12,000 miles. This is the limit, since
12,000 miles is half way round the earth.
We cannot communicate any further than
this unless we exchange signals with other
planets. To be sure the newspapers had
us communicating with Mars in April,
1920, but this must be discounted.

The word “radio” suggests its own ex-
planation. It means to radiate. Radio
communication is carried on by means of

g

Fig. 1. On
the right is a
tuning fork
used to show
the analogy
between elec-
tric and sound
waves, Fig. 12
on the left is
a complete
radio telefone
set using five
vacuum tubes
to produce
high frequen.
cy oscillations.
A phonograph
used to send
music is
shown in the
photograph.

T

and received at another. These radiated
waves are electric waves, but they have all
the characteristics of wave motion possesst
by other kinds of waves, such as sound
waves or even the simple waves produced
in water when a pebble is thrown into the

Fig. 11B.
junction With a Loop Aerial of the Type Shown
on the Opposite Page.

pond. Much can be learned about the way
radio waves act by watching the spreading
out in circular rings of ripples on water.
Other simple types of waves are also pro-
duced by ordinary mechanical means. One

This is the Amplifier Used in Con-

can easily produce waves on a rope by
shakine the free end. This illustrates that
a wave always consists of some sort of

to-and-fro motion. Waves can be slow or
fast and of different wave-length. We can-
not see electric waves, as we see ripples or
the waves on a rope, but there is nothing
special or mysterious about them. We can-
not see sound waves. If a tuning fork
(Fig. 1) is struck it gives off sound waves,
which, starting at the tuning fork, travel
out into the air in all directions like the
rinples referred to.

Sound waves are produced by the motion
of the metal prong of the tuning fork.
As the prong moves back and forth it
causes the air next to it to move back and
forth. This motion is handed on to the
surrounding air and so moves out to a
great distance in the air just as the ripple
on the pond spreads out. The slight to-
and-fro motion of the air spreading out in
this manner is called a sound wave.

Electric waves also consist of a certain
kind of to-and-fro motion. Just as the
motion of the tuning fork causes alternat-
ing pressure in the surrounding air, simi-
larly whenever an alternating current flows
in an electric circuit the to-and-fro motion
of the current causes alternating electric
pressure in the space next to the wire. This
to-and-fro or alternating electric pressure
in the space surrounding the wire affects
the surrounding space and spreads out in
exactly the same way as a sound wave in
air.

When the key is presst an alternating
current is produced in the wire and a spark
occurs at the spark gap, which lets one
know that an electric current is flowing.
It is to be noted that this apparatus pro-
duces at the same time sound waves, light
waves and electric waves. The electric
waves are also called radio waves and it is

wanaman

Fig, 9. On the
right are a
few of the
various vac-
uum tubes
actually in
use for trans-
mission and
reception. The
tubes 6 and 7
are high
power tubes
delivering 250
watts each.
The smaller
types, 2, 8, 4,
are used for
reception and
amplification
and the tubes
1 and 5 are
transmitting
tubes for Jow
powered sets,

Oy
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by means of them that radio communica-
tion 1s carried on.

It is an interesting fact that radio waves
are really of the same kind as light waves.
We are all familiar with light waves and it
should help to make radio waves less mys-
terious to know that they both are electric
waves. The difference between light and
radio waves is the frequency of alterna-
tion. Thus electric waves are much more
common things than is sometimes sup-
posed. Electric waves are used for many
purposes, their use depending on the fre-
quency of the waves. This is shown by
the following table showing the frequencies
of the various kinds of electric waves. By
frequency is meant the number of vibra-
tions per sccond or the number of to-and-
fro alternations of the electric pressure as
the wave travels out thru space.

Waves Produced by  Vibrations per Second
Commercial Alter-
nating Currents .25 1o 500.

Telefone Currents.. 16 to 3,000.

Radio ............. 10,000 t0 30,000,000.

Heat and Light. ... 3,000,000,000,000 to
3,000,000,000,000,000.

X-Ray ....couo... 3,000,000,000,000,000,000.

All of these waves travel at the same
speed.  These clectric waves are of an en-
tirely different nature from sound waves.
Sound waves are not at all electrical; they
consist of actual to-and-fro motions of the
air particles and travel with a speed of
about 1,000 feet per second. The speed at
which electric waves travel is much greater
than this; it is so great that the passage
of any kind of electric wave is practically
instantaneous. The various kinds of elec-
tric waves shown in the table are much
alike in many ways but they have some
characteristic differences.

Fig, 5 A.
On the left
two tuning
forks are used
to demon-
strate the
phenomenon
of resonance.
Jf some wax
is fixt on one
of the tuning
forks as may
be seen on the
one placed on
the right, this
changes the
frequency of
the sound
waves and
when the for-
mer is struck
the Ilatter
does not
respond.

Fig. 14, On
the right is a
complete
radio compass
station,
including a
loud talker.

AT,

The waves are radi-

ated and spread out
more effectively the
higher the {frequency.

The ordinary low fre-
quencies used in the
alternating currents
which light our houses
alternate very slowly.
Such waves travel
readily along wires. In
order to get a wave
which will travel ef-

679

fectively thru space,
higher frequencies
must be used; that is
why the frequencies
shown in the table for
radio  communication
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Fig, 6. Diagramatical Arrangement of Vacuum
Tubes Showing the Principle of the Amplifier,

A
make a large number of vibrations per
second. )
It is to be noted that these frequencies

B s

Fig., 13.
Here is a
complete port-
able receiver
using a loop
aerial which
is fixt inside
the box. The
signals are
detected and
amplified to
such an ex-
tent that
when the horn
is fixt on the
box, music
and speech as
well as radio
signals can
be heard by
several per-
sons in a
room. This
apparatus
was designed
by the Burean
of Standards.

HamEnE T
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are not, however, as high as the frequen-
cies of light waves. Light travels in straight
lines, which is one of their characteristic
differences from the low-frequency waves
of alternating current power which follow
along wires. Radio waves are intermediate
in character between the two, and can
travel i straight lines and also travel along
conducting wires. Radio waves are differ-
ent from light waves also in that they go
thru ordinary walls of buildings and other
obstacles which are opaque to light.

We are now ready to consider how an
electric wave may be produced.

Whenever there is an electric circuit in
which alternating current is flowing, an
electric wave starts out just as a sound
wave starts out from a vibrating tuning
fork. A powerful sound can be produced
by using a very large tuning fork, and
similarly a powerful electric wave is pro-
duced by making some part of the electric
circuit large in dimensions. The antennae
used in radio work, as is well known, often
consist of long conductors supported on
very high towers. A mechanism for pro-
ducing a radio wave, therefore, is simply
an enlarged or extended portion of an elec-
tric circuit in which an alternating current
is made to flow. In the space near the an-
tenna, alternations of electric pressure are
produced just as alternations of air pres-
sure are produced around a tuning fork.
At any instant the electrical condition of
the space around an antenna which is send-
ing out radio waves, could be shown by a
diagram such as Fig. 5. The arrow on
the line extendine between the antenna and
ground indicates that the electric pressure
at a particular moment is in the direction
indicated. When the current changes in
direction, the direction of this electric pres-
sure will be reversed and the electric pres-
sure already mentioned will have handed
on its effect to the surrounding space. Thus
the effect of an electric pressure is handed
on and spreads out thru space, the direc-
tion of this pressure at any point con-
stantly alternating as the direction of the
current in the antenna producing it alter-
nates. Lines of electric pressure alternat-
ing in direction are thus constantly spread-
ing out from the antenna just as the ripples

( Continnued am hnoo =1n\
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an umbrella aerial

time like the
present, ama-
teurs, for get-
ting busy and
interesting some of
your friends, rela-
tives.or neighbors in
the fascinating game
of Radio. Fellows
who “hang out” even-
ings at the pool-
room, dance hall, or
movies for want of
some place else to
go may be just wait-
ing a chance to take
up the work and
will jump at the op-
portunity if a “bug”
will only make the
suggestion.

Aside from the
interest and enjoy-
ment a fellow gets
out of learning ra-
dio and making his
own instruments, he
is gaining knowl-
edge and education
that can be devel-
oped into a profes-
sion or trade. Manyv
bright boys and
young men who are
spending their even-
ings in idleness or
bad company simply
because they haven’t
found an interesting ‘“hobby,” will make
good members for amateur radio clubs, if
once interested in the work.

There is undoubtedly a big future for
the amateur of today in wireless telefony,
as it will assuredly take the place of the
telefone within a few years. There will
then be many good positions open for the
young man who now comes in on the
ground floor and gets a thoro, practical
knowledge of radio.

There 1s also a great deal of pleasure
connected with amateur work, especially in
the long winter evenings. Seated in a

a Hydrant is Used

Here is a Girl Who Owns a Real Set,
Are in Brooklyn, N, Y,

This Photograph Shows the Latest in Portable Radio Sets.

The Girl and the Set

recelve a message
from “somewhere”
while walking on
Madison Avenue.
The antenna was of
the spiderweb type
altho it is really an
umbrella type aerial
and sewed on a
parasol; the receiv-
er of the smallest
kind, was a wonder
and using a water
hydrant as a ground
the two “Radio but-
terflies” (that’s the
name for female
“Radio bug”) could
hear the voice of
somebody. probably
a bug, telling them
something funny, if
we believe the pho-
tograph showing
their smiling faces!

After being intro-
duced to the radio
bu - - - tterflies, we
took a look at the
set which evidently
was of the smallest
type being built at

warm, cosy room, the amateur’s receiving
set brings him all the latest news, concerts
by great singers sung many miles away, and
he is able to hear European stations in con-
versation with the United States.

Now, bovs, there is an additional reason
for getting interested in radio. The ‘“rea-
son” being shown in the accompanving pho-
tographs. Some of you fellows may not
have known it, but many of
the fair sex have gone in

The Aerial is Sewed on an Umbrella and
as a Ground as Shown in the Right Hand Photograph. On the Left is a View
of the Two ‘‘Ops” Listening in to a Fone Conversation While Cut For a Walk.

are Miss Peggy and Alice Brady, of the Ziegfeld Midnight Frolic.

the present time.
The detector was
only a crystal, but
just wait until some
small V. T.s come
out and then we
shall see some reai portable sets. .

A novel feature in this girl’s set is that in
the cover of the box is a mirror and the
customary powder “tank” and puff! And
the box containing all these instruments 1s
only 5 x 414" x 315"

In a word Radio is becoming more pop-
ular every day among the public, and it is

(Continued on page 709)

These Two ‘‘Ops”’

for radio and more are tak-
ing it up all the time. They
are making good at it, too.

What could be
more interesting
than a radiofone
conversation dur-
ing a long, lone-
some evening with
a sweet-voiced girl
on the “other
end”? Wait until
the radiofone be-
comes more uni-
versal and we pre-
dict many a ro-

mance will be
started just this
very way.

Not only in win-
ter, but in summer
as well, Radio is
mighty interesting;
with the spring
the portable sets
appear and many
a one gets busy on
the construction
of a complete sta-
tion to be wused
during the vaca-
tion at camp or on
week-end trips.

Just recently, in
New York City,
we saw two girls
with a “vanity

case” receiver and

www americanradiohistorv com

A Girl Amateur Receiviﬂg Some Instruction on C. W, Sets at
the Radio Convention Exhibition of the Second District,
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New Universal Range Receiver

By ARTHUR H. LYNCH

= coupling coil,
which is of the
rotary type con-

trolled by the dial-
knob, - located in
the upper left-
hand corner of
the panel. Maxi-
mum coupling is
obtained when the
setting is at 50
and minimum

when at 0. In se-
ries with this
coupling coil is

the grid variome-

A New Receiver Including a Short Wave Regenerator and
a Long Wave Set, With Detector and Three-Stage Amplifier.

LTHO most amateur reception is

carried on within the range of 3,000

meters, many experimenters being

satisfied to limit their waves to in-

corporate that of NAA, there are
times when the copyving of transoceanic sig-
nals are of interest and value. It is to fill
this purpose that the set herein described
was devised. In the sense, that it

ter, controlled by
the dial-knob
shown at the low-
er section of the
panel, to the right of the antenna condenser
control. Wave-length is increased or de-
creased in this circuit as the figures on the
dial indicate. A shunt capacity of .0002
mfds. is thrown into this circuit when
waves above 500 meters are desired.

The regeneration and amplifying actions
of the plate circuit are produced by means

Inside View of the Universal Receiver. Note on f:he;Left the
Long Wave Set and in the Center the Switch Changing From

Short to Long Waves.

sign, telescopically mounted in the large
Cellulak cylinder, and a coil of bank-wound
itz wound on the exterior of the cylinder.
‘The amount of inductance desired is thrown
into circuit by the specially designed switch
located in the lower right-hand corner of
the panel. With each step of inductance
thus added, the wave-length is approxi-
mately doubled, as 550, 1,100, 2,200,
etc. A tickler coupling is provided

will cover all wave-lengths in use, 1t
may be called a “station” receiver.
There are two main groups ot
wave-lengths, the first, 150630 me-
ters, is broken up into smaller di
visions which interlap, their ranges
being 130-375 and 230-630, respec-
tively; the second, 550-20,000 meters,
is for the long wave operation. As
will be observed {from the photo-
graph the wave-length change, from
the first or short wave section to the
second or long wave section, is ef-
fected by simply throwing the anti-
capacity key which may be seen in
the central lower part of the panel.
The two intermediate ranges of the
short wave section are controlled by
the switch, so marked and located
above and to the left of the detector

-

Vo

wound on a ball-shaped wooden
form, orientated in the long wave
field by means of the. dial-knob
shown just above the inductance
switch. In conjunction with the
tickler winding there is a seven point
by-pass condenser, controlled by the
second switch at the lower left of
the panel. These last two elements
are for use in regulating the regen-
erative action. Altho the degree of
selectivity where a single circuit is
employed can never be as great as is
found in coupled circuits, a resultant
signal strength is found to exist af-
fording the same consistent opera-
tion.

THE DETECTOR AND AMPLIFIER

CIRCUITS,

filament rheostat. The two main

In its entirety, the tube circuit

sections or circuits, with relation to
this anti-capacity changc-over, have
been designed in such a way as to
have them terminate or be separated by it,
at the points of minimum reaction between
the active and the dead circuits.

THE SHORT WAVE ARRANGEMENT.

The primary circuit consists of a vari-
able condenser in series with the primary
of the vario-coupler adjustable in single
turns and groups of six turns.

The secondary circuit comprises the

Complete Hook-up of the New Receiver Embodying Several

New Features.

of the plate variometer, indicated on the
panel. This variometer functions thruout
the entire range of the short wave plate
circuit.

THE LONG-WAVE CIRCUIT.

The receiving is done on long waves, by
means of a single circuit. The inductance
is composed of a number of universal
wound coils of special dimensions and de-

comprises a detector and three-stage
audio frequency amplifier, entirely
under automatic control, and em-
hodying several improvements. The trans-
formers are of a new and rugged de-
sign, which does away with the difficulty
which occurred so frequently in the past
when the windings have been cut by the
sharp edges of the core. The tube sockets
and amplifving transformers are mounted
on a bakelite bracket, fixt behind the panel.
(Continued on page 728)

Some New British Apparatus

A Complete Autodyne Receiver Using Honeycomb
Coils for Tuning. The V.T. is Used as Detector
and Oscillator and Only One Knob is Adjusted
to Tune the Different Circuits at the Same Time.

A complete receiver, two photographs of
which appear on this page, has recently
been placed on the market in England.

The set is composed of a receiver using
honeycomb coil inductances and fitted with
a V. T. detector which acts at the same
time as oscillator for the reception of un-
dampt waves.

The other part of the set is a three-stage
audio frequency amplifier having but one
filament control rheostat. When used to-
gether, these two instruments make a very
sensitive receiver tuning in any wave-
length, on the short aerial that the Eng-
lish amateurs are permitted to erect.

The receiver itself may be used alone if
desired and itself forms a complete unit,
but with the amplifier, signals are amplified
enormously and with a loud talker may be
heard very far from the set.

www americanradiohistorv com
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A Three-Step Audio Frequency Amplifier Using
R Tubes. Only One Rheostat is Used to Con-
trol the Filament Current of the Threaa Tnhes
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Tests of [nsulating Materials for Radio Use
at the Bureau of Standards

By S. R. WINTERS

HE quality of paper

used, rather than the

excellency of the var-

nish, is a determining

factor in manufacturing
radio insulating materials, if
we are to accept with a de-
gree of finality the conclusions
of a series of comprehensive
tests conducted by the Radio
Communication Section of the
National Bureau of Standards.
The experiments involving the
circumspect examination of
properties entering into the
construction of wireless appa-
ratus were negotiated by J. H.
Dellinger and J. D. Preston,
the tests running thru a period
of years. The specimens sub-
jected to the rigid observation
were obtained from various
manufacturers, the investiga-
tion having its inception with
an insulating company who in- -
voked government analysis by
reason of its product suffering
a reputation of alleged infe-
riority from criticism of rival
companies.

The conclusion of the Bureau of Standards
is that there is no outstanding superiority of
one material over any other. That is, one
company can produce a product of qual-
ity commensurate with that of any other
concern provided due attention is pledged
to the properties of the material and the
factors entering into its composition. The
investigation included the class of mate-
rials enjoying popularity, namely, those of
thz phenol or occasionally denominated
the bakelite type. A wide variety of elec-
trical and mechanical propertics of the ma-
terials were measured, altho the principal
object of the tests was to determine the
suitability of materials for radio uses. The
nature of the materials resolved itself intc
two general classes, the laminated and
monlded preducts. They contain a phenol
resin or varnish of the general type in-
vented by Doctor Baekeland. The moulded
materials are a combination of the phenol
varnish with a filler material in ground or
pulverized form, the composite product be-
ing poured into a mould and shaped as de-

sired. The laminated materials are made
hv catuiratine with  tha

lavere .nf nanar

High Frequency Currents.

On the Upper Left Hand Photograph is Shown How Some Bakelite Plates
Are Tested Under High Tension and High Frequency Current,
Table Are a Receiver and a Wave-meter and on the Shelf Over the Table
is a Bensitive Galvanometer Used for Measurement of Losses in Dielectric,
On the Right Hand Photograph Can Be Seen the Shield Fixt on the Table an
Between the High Tension Apparatus and the Various Meters.
View Represents the Test of Dielectrics With a C.'W, Set as a Supply of
Note on the Right the M, T. Storage Battery.

phenol varnish, creating a composite prod-
uct in slab form of many layers. The
process of manufacture involves the react-
ing of a mixture of formaldehyde and am-
monia or equivalent product upon a phenol
at high pressure and temperature. The
heat applied is about 110 degrees Centi-
grade. The varnish is soluble in alcohol,
sheets of paper being dipt into the solution
and a sheet of specified thickness built up.
Under a heated pressure of 1,000 pounds
to the square inch in a hvdraulic press the
process of manufacture is completed.
Insulating materials of the laminated type
were investigated from these sources: The
Continental Fibre Company, who manu-
facture bakelite - dilecto; Westinghouse
Electric Manufacturing Company, producer
of hakelite-micarta; Formica Insulation
Company, makers of formica; Diamond
State Fibre Company, who manufactures
condensire-celoron. The Formica Company
uses as a varnish a product termed red-
mancl, produced by the Redmanol Chem-
ical Products Company, while the other
comnamiage spmmliow neamie) Hiaram ofy halelite

Behind the

The Lower

made by the General Bakelite
Company or Condensite Com-
pany of America. These lami-
nated insulating materials are
used in vast quantities for
making panels and parts of
apparatus for radio and other
electrical equipment as well as
for technical and commercial
uses. Moulded materials con-
taining the same varnish are
used for making countless
numbers of small parts in
electrical apparatus of varying
kinds and in other products;
notably, records for talking
machines. The specimens sub-
jected to measurements to de-
termine their electrical, me-
chanijcal and thermal properties
consisted of actual sheets of
material as regularly supplied
for commercial use. To illus-
trate, for radio measurements
condensers were made up using
actual slab of material
such as is used in the con-
struction of apparatus; that is,
regular stock supplied by the
manufacturer.

DETERMINING TENSILE STRENGTH.

The method of measurement in deter-
mining the tensile strength involved the use
of samples 12” long by 1”7 wide with the
width reduced in the center to 34”. The
transverse strength test involved the use of
a rectangular 12” specimen, loaded in the
center of a 10” span. Brittleness was de-
termined in this fashion: A piece 3” long
was inserted in a vise, a hammer on a pen-
dulum arrangement delivered blows to the
material, and the distance of the swing be-
yond the specimen was used to compute the
energy necessary to break the material. Fa-
miliar was the method of revealing the
hardness of the specimen; merely, pressing
a steel ball into the material and then
measuring the diameter of the indentation.
by preparing and weighting a small square
sample, subsequently giving it a 24-hour
bath in water, and then measuring the prod-
uct, the absorption of the insulating mate-
rial was made known. The result was ex-
presst as the percentage change of wéight.
As to electrical measurements, the volume

{0 nsctisnsind s hmeea Fan
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Aerorlanes. and Radiogonhiometers

UPPOSE you were navigating an
aeroplane, a mile above the ocean, en-
velopt in clouds so thick you could
not see a hundred yards ahead, going
a mile a minute, with only an hour’s
supply of gas and you didn’'t know in
which direction you were flying nor where
you could find a landing place.
What would you do?
Use your radiogoniometer, of course.
This instrument with a long name, which
means radio compass, is not hard to under-
stand if you know the principles of radio.
Those who do not may skip to the next
paragraph while I explain it to those who
do. They will understand what I mean
when I say that it or one type of it con-
sists of: (a) two loop aerials, triangular
in shape, mounted at right angles to each
other on a common vertical axis; (b) two
field coils, also mounted at right angles to
each other on a common vertical axis, with
a variable condenser in series with each;
(c) a search coil mounted
at the center of these field

By ARMSTRONG PERRY

AMATEUR CAN TRY AVIATOR’S METHOD.

The radio amateur can get most of the
sensations of the lost airman finding his
way if he will use his ingenuity and his
imagination.

Construct a loop aerial by winding an-
tenna wire on a wooden frame four feet,
six feet or eight feet square. The larger
the loop, the more energy it picks up. On
the other hand, the larger the loop, the
more static and other interference it picks
up.

Use No. 22 annunciator wire. For re-
ceiving 2oo-meter waves—the maximum
wave-length which the law permits ama-
teurs to use in transmitting—only one turn
of wire is needed. TFor 600 meters, use
three turns. For 1,000 meters or over, use
twenty turns.

The spacing of the wires is important.
If you have an 8-foot frame, space the
turns 5" apart; on a 6-foot frame 18”;
and on a 4-foot frame 24”. You may have

then pick up another station and repeat the
process.

This method is crude and these observa-
tions alone will not tell you which end of
your arrow points toward the sending sta-
tion. If you are not sure of the location
look at a map in your geography, but ordi-
narily you should know where you started,
which way you flew and the general direc-
tion of important radio stations. What-
ever your results, you at least will begin
to understand the principle of direction
finding.

Another way to practice is to take your
receiving outfit and, in a day’s journey,
chart the directions of the same stations
from several different points.

IMAGINATION INSTEAD OF APPARATUS.

If you have no radio apparatus at all,
you can do it all in imagination.
Here we are up in the air.
Dah-de de-dah de-dah, in comes NAA.
While he shoots his message to someone
somewhere you turn the

coils, on the common axis
but free to turn on it in-
dependently; (d) a receiv-
ing set, preferably with a
valve amplifier. These dif-
ferent elements must be
tuned to each other and to
the stations whose signals
are to be picked up. The
standard wave-lengths are
300 and 600 meters.

Even the beginner will
understand what I mean
when I say that by turning
a knob on the radiogonio-
meter you can make the in-
coming signals sound loud-
er or weaker.

CALLS FOR TEST LETTERS.

The airman is always at
liberty to ask any radio
station to send the test let-
ter, de-de-de-dah, for two
or three minutes at a time
while he is getting his bear-
ings.

The knob turns the search
coil and it also turns an in-

dicator arrow. When the
signals are loudest, the
arrow points exactly to-

ward the sending station.
Quickly the airman draws a
line on his chart or map,
showing this direction. He
also indicates North and the direction of
his flight as shown by his magnetic com-
pass.

Then he calls another station and notes
directions on the chart as before.

If necessary he calls a third.

The point where the lines meet is ap-
proximately the position of his machine.
Of course he has to make allowance for
the distance traveled while making his ob-
servations.

He knows the geographical locations of
the stations called, or can find them by
looking up their call letters in his list. Per-
Laps one is in New York, one in Boston
and one in Norfolk, Va. It does not take
him long to decide where to steer to find
a landing place.

His calculations might not be exactly
correct on account of the variations of mag-
netic compasses and the difficulty of plot-
ting the curved surface of the earth on a
flat chart, but he could correct his course
by using his eyes when he was out of the
clouds and nearer the earth.

Inside View of the Radio Room Aboard an Aeroplane.
Hand Corner the Receiver.
With Elastic Suspension to Avoid Vibrations.

two or three aerials on one frame, connect-
ing in the single turn, the three turns or
the twenty turns, whichever you need for
the station to which you want to listen.

Disconnect your flat top aerial and con-
nect the leop aerial, in series with the
primary circuit of your recciver. The loop
aerial is not grounded, nor connected with
the earth.

Listen in until you hear a station.

Write down the call letters, then turn
your loop aerial until you get the loudest
signals. The plane of your aerial then co-
incides with the dircction of the advanc-
ing radio waves. In other words, an arrow
stuck thru your coil, passing between the
wires on each side and parallel to the earth
would point toward the sending station. In
practice, operators usually find the mini-
mum position—the position in which the
signals are faintest—for the maximum is
harder to determine exactly by the ear.
Maximum is always just go°, a quarter of
a circle, from minimum,.

Draw lines on a chart, as the aviator did,

www americanradiohistorv com

Note in the Upper Left
On the Right is the Amplifier Mounted on a Frame

knob of the radiogoniome-
ter and nail him at 230°.

Dah-de de-dah de-de-de-
de, theres NAH. You
draw a bead on him at 275°,

You plot the lines. From
the point of intersection
you extend another to show
the distance covered by our
machine, at 100 MPH in the
three minutes since we pickt
up the last station.

Are you sure you know
where you are? Check it
all up and make sure, for
it’s a lonesome job dropping
into the ocean sixty miles
from land, even if in imagi-
nation you have a flying
boat.

A station pointer will
make your work quicker
and possibly more accurate.
You can make one in half
an hour.

Lay a dinner plate on a
sheet of cardboard and
draw a line around it.

Center a tea plate inside
the circle and draw another
around the tea plate.

Remove the plate, find the
center of the circles and
mark it. Divide the cir-
cumference strip into 36
spaces of 10 degrees each.
If you have patience, mark all 260 degrees,
beginning at zero for north and going
around as the clock hands travel.

Make three cardboard arms—straight on
both edges—long enough to reach from
center to circumference. Fasten the three
at the center with one pin.

Cut away as much of the cardboard as
you can so that you can see your chart
thru the holes when the station marker is
placed upon it.

Now instead of drawing lines upon your
chart, you lay the station marker upon it,
with zero at the north. As you pick up

your stations, adjust an arm to show the
direction of each.

If the observations could be made simul-
taneously, the center of the station marker
always would show the position of our air-
ship. But they cannot, so we have to al-
low for the fact that we cover five miles
or so every three minutes.

Games like these will soon lift you out
of that class of boys who have nothing to

(Continued on page 752)
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On the left is
a view of the
complete port-
able set,
which was
awarded the
first honorable
mention,
while on the
right is a de-
tailed view

of the panel.

NN R

s

HIS set is of my own design and
construction.

A good idea of the size of this set
may be obtained by comparing it
with the receivers lying beside it, as

shown in one of the photographs, and also
by comparing it with the hand holding it
as shown in another. Altho it is small
enough to slip into any coat pocket, includ-
ing the aerial and ground, it has given me
exceptional results.

The outfit_itself, as already stated, con-
sists primarily of a one-wire aerial, ground
connection, receiving set, and a pair of five
hundred ohm fones.

The aerial is composed of two strands
of No. 30 bare copper wire twisted into
one; one hundred feet long, and a lead of
fifty feet taken from one end. To carry in
the pocket it is wound on a typewriter rib-

Frgure 3

Hook-up of the Receiver Showing the System
of Tuning With Unit and Multiple Switches.

bon spool and when to be used, it may be
suspended between two trees, buildings,
etc., by throwing over a stone or other
handy weight, to which a string has been
attached, and then drawing the aerial up
after it; but first however, fastening a
2-wire cleat at each end to insulate it.

I have tried several kinds of aerials, such
as the loop aerial, tree aerial, etc., but have
found that a one-wire aerial like the one
described above, will give the best results
with portable sets using crystal detectors;
besides, having the added advantage of be-
ing able to be rolled up very compactly, so
that it will along with the necessary insu-
lators and twine, readily go into a hip
pocket.

The ground connection is simply a Y&”
copper plate, 214” wide, by 4" long, to
which a length of No. 18 copper wire is
fastened for the lead. To ground the set,
the plate is laid preferably in a pond, river
or other body of water or, such not being
available, is buried a foot or so in as moist

* earth as can be found. I also carry a

ground clamp with me, so that in case
there should be a water pipe handy I could
get a ground that is without doubt, supe-
rior to the one mentioned above.

The set itself is built into a small wood-
en cabinet, made of +{&” material taken
from a cigar box, and given a good oak
finish. A small lock taken from a Gillette
razor case is used to fasten down the lid.
It measures 4%4” by 274" by 214" over all.

Ingide View of the Set. Note on the Right
the Primary Coil Removed to Show the Second-
ary and Taps.

Most every Radio “Bug” has a different
idea of what would be the most efficient
tuner for portable sets. Some prefer hon-
eycombs, others ordinary tuning coils,
others bank wound tuning coils; but I
think that the rine wound or doughnut type

Photograph of Mr. William F. Marquardt, De-
signer and Builder of the Portable Set.
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Awards of $100 Portable Radio Prize Contest

FIRST HONORABLE MENTION
-

transformer when carefully constructed,
has them all beaten for compactness, and in
most cases in efficiency as well. This
transformer will tune to a wave-length of
approximately 800 meters. It measures, a
minimum diameter of 14” for the second-
ary, and a maximum diameter of 134" for
the primary, and is 34” in height.

The secondary consists of 320 turns of
No. 32 S. C. C. wire, and is tapt once every
forty turns, giving eight taps. These eight
taps are connected, one tap each, to the
eight point switch shown in the upper right
hand corner of Fie. 1.

The primary consists of 232 turns of No.
30 S. C. C. wire. Every other turn of the

Frgure 1
Fig. 1 Shows Layout of the Panel. In the Center
are the Primary Unit and Multiple Switches and
on the Right the Secondary Switch and Detec-
tor. Fig., 2 is a Side View of the Primary Com-
bination Switceh.

first sixteen is tapt, giving eight taps. These
taps are connected to the eight point sec-
tion of the primary switch. The remain-
der is tapt once every eighteen turns, giv-
ing twelve taps, which are connected to
the twelve point section of the primary
switch. These leads are less than 15" long.

This method of tapping allows very fine
tuning.

The primary switch is made interpolat-
ing to conserve space, and is constructed
as shown in Fig. 2.

A crystal detector is employed, using a
very sensitive piece of radiocite. The cup
is the cap from a battery binding post and
is fastened to the bakelite panel from the
back by an 8-32 machine screw. In this
cup the radiocite is fastened by wedging
tin foil around it. The contact, or cat-
whisker, is a piece of No. 28 brass wire,
filed to a point at one end, and fasteaed
to the panel by means of another machine
screw at the other.

A small fixt condenser, made trom twu

(Continued on page 752)
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A “B”’ Battery of the EdisoniStorage Tvpe

HERE is probably no one item in

the equipment of the amateur radio

station which gives so much annoy-

ance as the “B” battery. Of course

most amateurs use some form oOr
other of dry cells, as these are convenient,
readily obtained, and the comparatively low
first cost makes them appear to be the
most economical type of battery. The dry
cell, however, is far from being ideal, and
has many weaknesses, In the first place,
the dry cell is rather short lived at best,
and especially so in the smaller sizes, which
are usually used in radio work. It has an
ageravating habit of running down even
when not in use and often gives out just
when it is wanted the worst. When once
exhausted, it cannot be renewed, but must
be thrown awav and a new supply pur-
chased. Another fault of the dry cell is
that the voltage gradually drops as the cell
deteriorates. In fact the discharge curve
is rather steep. The result is that
when used with vacuum tubes which

By W. H. FARR

“pasted” or filled with lead oxide, it will
hold a charge only a short length of time
and will have to be charged every few
days. Finally the lead cell is heavy, and
usually not readily portable, and the sul-
phuric acid is rather dangerous to handle.

ADVANTAGES OF EDISON CELL.

In contrast to the above facts, the Edi-
son storage cell has many advantages. It
is the most rugged and dependable of any
type of storage cell, and is practically “fool-
proof,” It deteriorates very slowly when
standing idle, and is not injured by stand-
ing partially or fully discharged. Also it
is not damaged by accidental short circuits
It will stand a high charging rate, even up
to 300 per cent. of normal, without any in-
jury, which means that it can be brot into
service very quickly when found to be run
down. The discharge curve is quite flat,
which means a very constant voltage thru-
out the whole period of discharge, a fact

about 44" long and 1s” in diameter. These
have been filled with alternate layers of
nickel oxide and flake nickel under heavy
pressure. The negative elements are flat
pockets of perforated steel about 3” long,
4" wide and 24” thick, containing spe-
cially prepared iron oxide. The electrolyte
is a 21 per cent. solution of Potassium Hy-
droxide in water.

Of course it is necessary to obtain a stor-
age cell and completely dismantle it in
order to obtain the material for construect-
ing a “B” battery as described below. How-
ever, a large number of these miniature
cells can be made from one storage cell.
The plates of the size shown in Fig. 2 have
32 elements in each positive plate and 24
in each negative plate. These elements
are easily removed from the grids in which
they are held, and as they are very sub-
stantially constructed, there is no danger
of breaking or injuring them in handling.
It will be noted that the elements are
a very convenient size for making

require a critical adjustment of the
plate voltage, the number of cells in
the circuit must be adjusted from
time to time to compensate for this
gradual drop in potential.

MANY PREFER STORAGE CELLS.

In view of all these facts, many of
the more progressive amateurs have
abandoned the use of dry cells for
“B” batteries, and are using, instead,
small lead storage cells. There are
many advantages to be gained by the
use of storage cells for this purpose.
On account of the greater current
capacity, a storage battery makes
possible the successful use of a po-
tentiometer for voltage control.
When used with dry batteries it
usually runs them down too fast. As
a rule the voltage of a storage cell 1s
much more constant than that of a
dry cell, which is a very desirable
feature in a “B” battery. One of
the biggest advantages, however, is
the fact that a storage cell can be so
casily recharged when exhausted. (A
small electroyltic rectifier for this
purpose can easily be constructed by
the experimenter.) Finally the life
of a storage battery is infinitely
longer than the best dry cell made.

The facts which have been men-
tioned above apply to both types of
storage cell, the lead-acid type and
the iron-nickel-alkali, or Edison type.
A comparison of the characteristics

of these two types will disclose
several facts which affect their
use as “B” batteries. One advantage of

the lead-acid storage cell is its compara-
tively high voltage, about two volts per
cell.  Also, they are rather easily made,
that is if the positive plate is not “pasted”
or filled with active material. On the other
hand, the lead cell has the disadvantage
that it requires considerable care to keep
it in good condition. It should be charged
at regular intervals, and not allowed to re-
main in a discharged condition for any
length of time, to prevent sulphating. An
accidental short circuit will sometimes ruin
it. To secure the best results it should be
charged at a low rate, which means a long
charging period. There is considerable de-
terioration even when the battery is not in
use, which means that it must be charged
just about as often whether in use or not,
to keep it in good condition. If the cell
does not have positive plates which are

test tube cells, it being possible to
build a cell into a test tube as small
as 34” in diameter. In building the
cells described below the writer cut
the positive tube off to the same
length as the negative one for con-
venience in handling.

DESCRIPTION OF ‘B’ BATTERY.

The following is a description of
one of the complete “B” batteries of
sixteen cells as built and used by the
writer. As will be seen in Fig. 1,
the battery is contained in a hard-
wood case 434" square by 7” high.
The individual cells are contained in
glass test tubes 74” in diameter and
5" long. The test tubes were blocked
in place in the case and the interven-
ing space poured full of melted par-
affine. This is a very convenient
methpd of holding the cells in place,
and it also eliminates any danger of
breakage. FEach cell is closed with a
0pe~hole rubber stopper having an
air vent consisting of a short glass
tube drawn down to a small opening
at the lower end. The connections
to the Edison elements are made
with nickel wire (to avoid corro-
sion), the wires being simply twisted
around the elements (not soldered to
them). A small block of fx” sheet

From an Edison Cell.

A Practical ‘B’ Battery May Be Built With Elements

which is not true of either lead storage
cells or dry batteries. This is a very de-
sirable feature in a “B” battery. On ac-
count of its ruggedness, its life is longer
than that of a’'lead storage cell. It is some-
what lighter than a lead cell and is better
adapted to portable sets.

The many superior qualities of the Edi-
son Storage cell as described above, con-
vinced the writer that it would make a very
satisfactory “B” battery. It is not mar-
keted in suitable form for such use at
present, but the design of the plates lends
itself readily to the building of small cells,
as will be seen from the following descrip-
tion of the construction of the Edison cell.

The plates of the Edison Storage cell, as
will be noted in Fig. 2, consist of steel
frames or grids, which hold in place the
tubes or pocket of active material. The
positive elements are perforated steel tubes,
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This Photograph Shows a Portable
Battery and a Complete Element Removed From a Tube,

hard rubber is placed between the
elements at each end to act as a sepa-
rator, and they are held together with
rubber bands. The terminal wires
are threaded thru the rubber stop-
pers. This construction renders the
cell practically air tight, which is neces-
sary to prevent deterioration of the solu-
tion. A complete cell with the exception
of the test tube is shown at the right in
Fig. 1.

A battery of sixteen of these cells gives
about twenty-four volts when fully charged.
The voltage remains remarkably constant,
on one test only dropping two volts in
three weeks. In fact, it has been found
necessary to charge these batteries oniy
about once in three or four weeks.

A “B” battery that requires so little
trouble to maintain and that is so depend-
able in its performance is a great con-
venience in the radio station, and the ex-
perimenter who is willing to take the
trouble to construct one will be amply re-
paid for his time and labor.
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A New Radio [nstructor

P to the present time, the black-

board in most of the Radio Schools

was used to demonstrate to the stu-

dents the various hook-ups of the

sets used aboard the ships and in
land stations.

This clever idea greatly helps the stu-
dents to understand the practical opera-
tion of a set and at the same time shows
the diagram of connections in a clearer
manner than any drawing made on the
blackboard can do.

A vacuum tube is used as generator of
oscillations in the transmitting -circuit
and as a detector autodyne in the receiv-
er. The set is of the 1o-watt type and
can tune any wave-length from 350 to
2050 meters.

The theory The photo-
of the func- graph which
tioning was appears on
first explained this page
and then shows a
gractlcal complete

em on - 1-KW. CW.
strations were transmitter
made on a of the same
set itselﬁ; but type as the
sometimes one described.
this was not The power
very clear to is generated
some of t}llle by two 500-
students - who watt tubes
could not fol- which may be
low the vari- seen in the
ous c1rcu1_ts center  panel
and undur- and which
s fla n df t h}? are supplied
role of eac with either
apparatus A.C. or recti-
when the set fied AC. at a

was in oper-
ation.

To over-
come this,

and make the

tension of
3000 volts.
This pane] set
which is com-
plete in itself

e x planations includes  the
more clear, V.T. rectifi-
%evi eRexe'lsd :)(f) ers and the

ngin : generating
the Tele- L8 and tuning
funken  Co. circuit. It

have designed
a special
panel, on
which are fixt
all the instruments composing a set. The
wiring is apparent and the set may be
operated as a regular set.

When a course is made, the teacher
can show the various elements of the set
in working order and show what happens
when a change is made in the circuit or
the set tuned.

Indoor Aerials and Choke Coil

indoor aerials and the second with
choke coil amplifiers.

Using an indoor aerial and a two-step
amplifier, I have heard amateurs up to
1665 miles in New Mexico, Texas, Kansas,
Nebraska and North Dakota. Using a
crystal detector I have pickt up amateurs
up to 200 miles in 3 districts and com-
mercial stations up to 300 miles.

The aerial is a ten strand inverted L,
strung up in the attic. It is 25 feet long
and the wires are spaced two feet apart.
It is made of bell wire, No. 18 insulated
and about 250 feet were used. It runs
east and west and is directional to the
west. The flat top part is about 35 feet
above the ground. The lcad-in is taken
from the western end and is about 26

T HE first part of this article deals with

Diagram Showing How a Choke Coil May Be
Substituted for an Amplifying Transformer.

A Complete 1-K,W. C.W. Set Fixt on Panels for Use in Radio Schools.
and Rectifiers; in the Center the Power Tubes and Gererating Cireunits, and on the Left the Tuning Elements

of the Circuits.

The panel set shown on the front
cover of this magazine represents a com-
plete C. W. transmitting and receiving
station with an intermediate tuned cir-
cuit which is used as wave-meter to
calibrate both sending and receiving cir-
cuits.

By P. Jessup

feet long. In addition to the amateurs,
long wave undampt comes in equally
well. POZ and LCM have been copied
about 2o feet from the fones, using a
2-step amplifier.

My receiving set consists of honey-
comb coils, audiotron, Illinois variable
condensers, home-made 2-step with
Moorehead amplifying bulbs and Bald-
win fones. The set is spread out over a
table with short, direct leads.

CHORE COILS

My good results on ama- -
teur wave is made possible
bv the use cf chcke coils in
the amplifier. Choke coils
are substituted for amplify-
ing transformers.

A choke coil is merely
the "secondary of a spark
coil. Any spark coil sec-
ondary from a 14” to a 6”
coil will make a fine choke
coil. The primary of the
spark coil is not used and
may be removed if desired.
A good iron core is neces-
sary. A closed iron core
is better than an open

formers.
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On the Right Are the Transformers

may beé used

for Radio-
fony as
well.

Several other panel sets, representing
the various sets in use, are used in teach-
ing the students and this method has
proved far superior to the system con-
sisting of teaching the theoretical and
then practical action of a circuit.

Amplifiers

one, but cither will work O. K. The
choke coils I am using at present still
have the original iron core and the un-
used primary. One of them is from a
15" spark coil and the other from a 6"
spark coil. Any garage will sell you old
Ford spark coils very cheaply. As for
cfficiency, well, T get signals from choke
coils from two to three times as loud as
from amplifying transformers.

(Continued on page 709)
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Frawre 7

Hook-up of an Amplifier Using Choke Coils Instead of Trans-
Note That Some Stopping Condensers Are Used in

the Grid Circuits.
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First Annval Amateur Radio Show and

E walked into the spacious Penn-
sylvania IHotel Roof Garden on
the 23rd floor and stepped into
the first annual amateur radio
show and convention. A noisy
welcome greeted us and momentarily our
friend who accompanied us and who was
talking at the top of his voice could not
be heard any more. In other words our
hearing suddenly became jammed and
stayed so for most of the time that we
took in the show. The reason of course
was the dozens of loud talkers scattered
all over the place, one trying to outshriek
the other. There were dots and
dashes coming in at a high staccato

Convention

Navy, too, gave some interesting demon-
strations with a loud talker, signals from
distant stations and radiofone music being
distinctly audible all over the big exhibition
hall.

The Signal Corps and Navy weren’t the
only ones with loud talkers. Several other
exhibitors were demonstrating them and
the air was filled with music and signals
that made the “ham” feel right in his ele-
ment the moment he stept into the hall.

One of the most interesting exhibits was
the Radio Controlled Car which was de-
scribed at length in our June, issue.

1920,

with a sledge hammer effect while
wireless telefone music received
from a great distance shrieked into
our poor ears until our hearing al-
most stopt functioning.

Thus was our reception of the
Radio Show under the manage-
ment of the Executive Radio Coun-
cil of the Second District. This,
by the way, was the first annual
amateur radio convention and ex-
hibition which was held March 16,
17, 18, and 19 at the Pennsylvania
Hotel in New York.

The affair was a great success
and will long be remembered by
the amateurs fortunate enough to
be present. During the four days
7,000 visitors were in attendance
and took keen interest in the dis-
plays of Radio apparatus and the
interesting programs arranged for |
every one of the four days. The [BS
convention closed Saturday night
with a banquet attended by several
hundred wireless men, many of
whom had never met before but
who had often pickt up each other’s
sigs.

Practlcally all of the Radlo man-
ufacturers were represented and in many
of their booths the new wireless apparata
on exhibit attracted a great deal of atten-
tion.

One of the especially interesting exhibits
was that of the Army and Navy. They
had a big display of all the sets used in the
Signal Corps and aboard ships. Field sets
of various power were exhibited in the
Signal Corps booth and music sent from
the Bedloe Island Signal Corps station via
radiofone was heard almost continuously,
thanks to the big loud talker installed, The

Meters Free of Charge.
teurs Taking the Examination for a License.
sion Was Automatically Made by the New Model of Omni-

Every Day During the Radio Show Examinations for Licenses
Were Made by the Radio Inspector, Who Also Calibrated Wave-
This Photograph Shows Some Ama-

graph, Insuring Perfect Transmission.

This made a hit not alone with the ama-
teurs themselves but with all the visitors
and it was uncanny to see the car move
and obey orders from Mr. Glavin. The
car moved back and forward and turned
around very easily. It was propelled by a
twelve volt storage battery and did not
miss once except when signals became
jammed from one of the radio exhibits that
was going at full blast a few feet distant.

Lectures were given every day by promi-
nent Radio Engincers for the benefit of the
amateurs present. These lectures were al-

The Transmis-

ways well attended and attracted as large
a crowd of radio enthusiasts as the demon-
stration of the small radio controlled auto-
mo{aile which took place twice a day in the
hall.

Mr. B. G. Seutter won the world’s cham-
pionship code speed contest, attaining a
speed of 48 3/5 words a minute. There
were more than 6o operators in the contest.
The prize given the winner of the title was
a handsome silver cup, 14 inches high.

The following firms had booths at the
exhibition :

Acme Apparatus Company, Adams-Mor-
gan Company, American Electro-
Technical  Appliance  Company,
American Radio Relay League,
American Radio and Research Cor-
poration, Burgess Battery Com-
pany, Chicago Radio Laboratories,
Clapp-Eastham Company, Conti-
nental Radio and Electric Corpora-
tion, De Forest Radio Telefone
and Telegraph Company, F. .
Doolittle Company, Experimenter
Publishing Company (Rapio
News), Federal Telefone and
Telegraph Company, A. H. Grebe
& Co., Manhattan FElectrical Sup-
ply Company, W. J. Murdock Com-
pany, Pacent Electric Company,
Lehigh Radio Company, Radio Cor-
poration of America, Radio Dis-
tributing Company, Ship Owners’
Radio Service, Inc., Shotton Radio
Manufacturing Company, Super
Radio Laboratories, The Radio
Club, Irvington, New Jersey, C. D.
Tuska Company, United States De-
partment of Commerce, Radio
Service; United States Army, Sig-
nal Corps, Radio; United States
Navy, Communication Service;
Westchester Electric Appliance Co.,
Inc.; Westinghouse Electric and
Manufacturing Company, Wireless
Press, Y. M. C. A. Radio Schools.

The Executive Radio Council of the Second
District who arranged the convention ex-
hibition is composed of two representatives
from each of the following Clubs:

Y. M. C. A. Radio Club, New York.

Stuyvesant Radio Club, New York.

The Radio Club, Irvington, New Jersey.

Yonkers Radio Club Yonkers, N. Y. :

Radio Traffic Association, Brooklyn.

Bloomfield Radio Club, Bloomfield, N. J.

Westfield Radio Club, Westfield, N. J.

(Continued on page 710)

Eliminating Shellac in Coil Windings

Figure 2
Fig. 1 Shows the Sewed Windings on a Vario-
meter, While Fig. 2 Shows the Method of Fixing
the Winding Once it is Done on the Cardboard
Tube.

By WILLIAM G. WHEAT

In winding the coils for a Variocoupler
and Variometer for use in a regenerative
set, the following method was used to hold
the wire on the tubes without shellac.

Illustration, Fig. 1, shows the secondary of
the Vario with the overcast of silk thread.
TFig. 2 shows the method. The needle is
forced thru the tube at A and brot up
at B where a knot is tied. From B the
needle is forced thru tube at C, brot
under and up at D. From D back to C then
up again at D and over to point E. The
same method is used around rests of coil.

Fig. 3 shows the primary. The sewing
starts at A over wire to B, thru tube to
C and from C over wire to D. This method
holds the wires rigid and gives the windings
a great efficiency due to the lack of shellac.
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Figure 3

A Long Winding May Be Fixt as Well Without

Shellac, as a Short One. This Allows the Ex-

perimenter to Use the Wire Again for Other

Purposes if He Decides 1%0 Change or Improve &
Set,
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The Radio

Y OT long ago I went into a store
conducted by one of the leading
dealers in radio apparatus and
asked for materials for making a
stopping condenser to shunt around

my fones. T found that they had no tin foil
nor oil paper. All they could supply was
wire and binding posts.

Another time I tried to purchase the
“makin’s” for a loading coil. Wire and
binding posts were available, but no card-
board tube nor shellac nor material for
making a base or panel.

Wishing to erect an acrial I purchased
wire from another house on another occa-
sion, but I had to go elsewhere for screw-
eyes, side cutting pliers and a soldering
tool.

In Pennsylvania [
met a youngster, son
of well-to-do parents,

Radio News for Apri, 1921

Dealer and the Beginher

By ARMSTRONG PERRY

DATA DEALERS SHOULD GIVE.

[‘'rom my own experience and my obser-
vation of other beginners, I believe every
dealer in amateur apparatus and supplies
should make sure that a beginner receives
with his first purchase, the following:

(t) Diagrams of three or four types of
antennae adaptable to country or city
conditions, with list of all materials
needed, approximate cost, and instruc-
tions where to get them;

(2) Diagram of simplest recciving outfit
which will bring in signals in the lo-
cality where it will be used, with the
simplest possible explanation of what
happens from the time the waves are
pickt up until they produce audible
signals in the fones and the energy

Iﬂﬂll[llllilllIIHIIIIllllIIHIIII[IIIlIIIIlIII]II[IIlIIllIIIl[III[]IIH]IIIIIIIIIIIHHHIIIIHIH]I]]llllHlIlIllIllIIIlI[II]IIIIIIIIIlIIIIlIIIlIlIIIII[lIIlI[IIIII!IIIllllll|I[l|IIIIIIIIIIII|II[lIIIIlllllllllllllllllﬂll[llllllllI[IIII[IIIHIIIllIIIIIIHIIIIlIlIlI

history of every big concern shows the
value of “catching ’em while they're
voung.”

A bright boy, properly instructed, can
sell to boys better than most older sales-
men. It is hard for adults to get the boy’s
point of view. Often the older salesmen
know too much about radio. They talk
over the head of the boy customer. He
looks wise, not wishing to appear ignorant,
but goes away mystified. ~With another
boy he feels more at ease about asking
questions.

One subject neglected by dealers is the
handling of government and commercial
traffic. In fact it seems to be overlooked
by the whole amateur fraternity. The
whole emphasis is on the experimental side,
the different hook-
ups, the various types
of apparatus. The be-

who had put a con-
siderable sum of
money into a toy
radio outfit. He had
been unable to bring
in any signals with it
and I did not succeed
any better.

In Maryland a boy
brot me a battered
old 75-ohm head fone
and a cup from a
crystal detector and
asked me how he
could rig up a wire
and hear something.

radio game.

ERE is an article which no radio dealer can afford to miss.
We consider it one of the most important articles on the
subject ever written. It contains a gold mine of information
for all those who can see the great opportunities in the amateur
There are more ideas and more common sense con-
tained in Mr. Perry’s article than has been our good fortune to see
in many months, and we have publisht some good ones.—Editor.

ginner gets the im-
pression that the
whole fun of radio is
in -experimenting, and
even when he gets a
transmitter to add to
his receiving outfit he
seems to think that
the squeaking off of
unreadable signals at
five words per minute
is the whole game.
Anyone who has tried
to copy ship-to-shore
traffic knows the aw-
ful ultimate results of

Every week I re-
ceive letters from be-
ginners who are stuck
for the lack of a little advice which the
dealer who sold them their first apparatus
should have given them.

All these things have set me thinking
about the ways of radio dealers. I have
been working with boys for a little more
than twenty-five years. In that time I have
known over four thousand between the
ages of twelve and eighteen. A large part
of my work has been helping them with
their hobbies. I have been a beginner in
many things. I think the radio dealer fails
to appreciate his opportunity with the be-
ginners.

BOYS TAXE TO RADIO.

It is easier to interest a boy in radio
than in anything else I know of. The sub-
ject is getting good general publicity. The
boys’ magazines are pushing it. The tech-
nical magazines take good care of the ama-
teur from the time he reaches the point
where he knows what they are talking
about. Many high schools give their pupils
a few lessons on it. The radio schools ad-
vertise alluringly the salaries of radio op-
erators and their opportunities for travel
and the advantages really are such as any
boy might envy. When the dealers find a
way to capitalize the boy’s first enthusiasm.
help him to get an outfit for what he can
afford to pay. make sure that he installs it
efficiently, brings in signals and learns to
read them, there will be a jump in radio
business which will make all previous
records look like thirty cents.

A boy is bound to be a small customer at
first. If he is made to feel that fact too
keenly he is less apt to become a big one.
He is_always willing to purchase to the
limit (f his funds—that is the way boys
go into things—but his family of course
is putting the brakes on. They think it 1s
only another notion and will soon pass out
like the rest. In ninety-nine cases out of
a hundred their opinion will be justified
unless an intelligent dealer makes sure that
a hov starts right and keeps on.

e

passes into the ground;

(3) List of apparatus required, with
prices;

(4) List of other apparatus which would
increase the efficiency of the station,
with a brief but clear statement as to
what each piece would do;

(5) Exact but brief instructions about set-
ting up the station;

(6) Instructions telling exactly what to
do to bring in signals after the appa-
ratus is hookt up;

(7) A list of stations which the beginner
should be able to hear, with wave-
lengths and instructions about tuning
the apparatus to those wave-lengths;

(8) Schedules on which these stations
work. so that the beginner will know
positively that at certain hours there
will be something to pick up;

(9) Operating hints—for example, “Keep
your fingers off the crystal;”

(10) Strong advice about reading the radio
laws and obeying them;

(11) Equally strong advice about obeying
regulations of the fire underwriters
and local electrical departments;

(12) Friendly advice about how to save
money by building apparatus, with
suggestions as to books which will
show him how to do it.

HAVE SETS WORKING IN STORE.

To keep the boy’s interest you must help
him to get signals at his own station at the
earliest possible moment. If you can find
him a chance to hear something the day
he first visits the store it will help a great
deal. I often wonder why more dealers
do not have simple outfits in operation in
their shops. The man who lets a boy put
on the fones and bring in a station for the
first time all by himself will be his friend
for life and the amateur wouldn’t buy so
much as a binding post of anybody else
if he had to walk ten miles for it.

Of course, it takes time to sell to boys

and the sales are wuspally small, but the

this point of view.
From my experience

with boys I can say
positively that for one boy who can ex-
periment intelligently and get results that
are worth while there are fifty who by fol-
lowing explicit directions could set up a
receiving station and learn to copy traffic
rapidly and accurately. All they need is
for somcone to show them that it is worth
while.

If this type of boy had been encouraged
before the war he would not only have
multiplied the sales on radio stuff, but he
would have been a big help in the navy
during the war. What every navy vessel
needed in the war was a chief who could
keep the apparatus in working order and
some gobs who could send and read sig-
nals. What they got was a lot of short-
term students who did not know enough
of either theory or operating to be of any
use until they had been on board two or
three months. ,

BOY SCOUTS SHOULD BE INTERESTFED.

There is an unworked gold mine of radio
profits in the Boy Scouts of America.
There are half a million of them, the cream
of American boyhood. Every one of them
has to learn the International Code among
other things before he can get out of the
tenderfoot class and no scout likes to re-
main a tenderfoot long. Signalling is a
major subject with the scouts in .all their
training. There is a merit badge for wire-
less which they can earn.

In addition to all this the U. S. Navy
Radio Amateur Bureau handles the outgo-
ing traffic from the national headquarters
in New York to the local headquarters
everywhere. The other navy stations all
around onur coasts have shown their will-
ineness to broadcast messages, With the
help of these high power transmitting sta-
tions the Boy Scouts of America have an
opportunity to become the biggest radio
organization in the United States. During
the war the scouts distributed 10.000,000
pamphlets for the Committee on Public In-
formation in a single week. covering prac-

(Continwed on pac. 7228


www.americanradiohistory.com

Radio News for April, 1921

689

Some Notes oh Quenched Gar Transmitters

N spite of the tremendous interest dis-

played in continuous wave transmission,

particularly of the vacuum tube type, it

is refreshing to note that all interest in

spark transmitters has not entirely dis-
appeared, and that devclopment and im-
provements in the design of spark transmit-
ters are still taking place. There should be
more discussion of this phase of radio
transmission in the amateur periodicals, for
spark iransmission has not left us for good,
as yet. and still plays a very prominent
part in radio communication. Practically
most of the ship to ship and ship to shore
transmission in spark stuff, as well as a
goodly part of overland.

A recent article describiug a new
quenched gap design by Henry Hallberg
gives rise to thesc remarks, and makes ‘il
desirable to outlinc briefly some points in
quenched gap operation and design. The
essential feature of quenched spark opera-
tion is the speedy dissipation of energy in
the primary circuit with high damping of
the primary oscillations. thus leaving the
secondary tc oscillate at its own natural
frequency with very low damping, and with
no mterference duc to the primary circuit.
The more quickly the primary oscillations
are dampt out, the more the action assumes
the nature of true impact excitation, with
resultant secondary oscillations of one fre-
quency with negligible decrement, which is
the object to be desired.

One of the means used to obtain this ef-
fect is to couple very closely the primary
gap circunit to the secondary antenna cir-
cuit. This facilitates the quick transfer of
primary cncrev to the secondary circuit,
which assists in damping the primary oscil-
lations more quickly. This, tho effective,
is not the most important means. The
arcatest assistance in this direction must be
sought in the extremely rapid quenching of
the spark, with restoration of the high in-
itial resistance of the gap in a very short
time and consequent reduction of primary
oscillations to zero. This will practically
leave the primary circuit open, thus pre-
venting the undesired interaction between
the secondary circuit and primary. Tt is
for this reason that the problem of
quenched gap design is so very important.

Some of the important considerations in
their design and conditions which good
gaps must fulfill will be briefly enumerated.
In the first placc the gaps must be short
ones. It is well known that the longer (in
length) the spark the more easilv it main-
tains itself and the more difficulty in ex-
tinguishing it which makes the short gap
very desirable. But since the power de-
pends upon the voltage it is necessary to
have a scrics of short gaps. rather than
one long gap, over which the condenser
voltace can be distributed and thus in-
creased power obtained. Hence the best
type of quenched spark gap is the one sim-
ilar to that described by Hallberg and sim-
ilar to the Navy tvpe, a numher of short
gaps connected in series.

The sparking surfaces should be uniform
and the separation distance should be the
same at all points. In the first place a uni-
form separation and uniform surface in-
sure a uniform distribution of the spark
over the entire sparking surface. and not,
as in poorly made gaps, a concentration of
the spark in one or two spots with resultant
excessive heating at those points and poor
quenching. Tn the second place if there
are high spots on the sparking surfaces the
spark will tend. as indicated just now, to
concentrate at these points, resulting in the
so-called “pitting” with danger of short-

By JESSE MARSTEN

circuiting the gap at that point. This “pit-
ting” further intensifies the non-uniformity
of the gap, and renders the surfaces far
more irregular than they originally were.
In order to insure uniform separation of
the surfaces the insulating gasket must also
be of uniform thickness, and if compress-
ible, must be equally compresst at all points.
The gasket will be discusst a little more
fully below. One further consideration
with regard to proper distribution of the
spark is the machining of the gap surface
proper. Very often the gap surface is poor-
ly machined, leaving the edges and rim of
the gap surface irregular and ragged.
Sparking then tends to take place over these
points at the very edge of the gap surface
which is very undesirable. To avoid this
the gap surfaces should be rounded at the
cdges, which in the first place eliminates
the ragged edges, and in the second place
increases the separation distance of the gap
surface at the edges and thus prevents
sparking at the edges.

Gaps should be as nearly air-tight as pos-
sible. Gaps which leak air do not give a

svioting rmg” G- Cooling Aanges

Sur/ece

Diagram Showing a Typical Quenched Gap. Sev-
eral Elements Are Used for High-Powered Sets
But They Are All of the Same Type,

uniform discharge, hence the uniformity of
the spark note is destroyed, which intro-
duces reception difficulties. The irregular-
ity of discharge of a quenched gap which
leaks air excessively is evidenced by a pe-
culiar hissing note. The addition of too
much air leakage further results in increas-
ing the conductivity of the gap with greater
difficulty in quenching.

The gap must be effectively cooled. The
hotter the gap the lower its resistance,
hence cooling of the gap assists in restor-
ing the gap to its initial high resistance
and thus facilitates proper quenching. In
the first place the sparking surfaces must
be made of very good heat conducting ma-
terial. This is exceedingly important, for
the heating at the gap is excessively high,
for the maximum gap current is many
times more than the ammeter reading.
Conscquently silver or copper is best for
this purpose. A consideration of results
with hoth blower cooled gaps and self
cooled gaps leads to the conclusion that
the seif cooled gap is superior. The blower
cooled gap, tho effective in cooling, facili-
tates leakage of air into the gaps by blow-
ing cool air into the gap with pressure.
Furthermore, it is found that under the
same conditions of operation, i. e.. for same
power, same wave-length, etc., the blower
cooled gap current is higher than the self
cooled gap current, consequently the blower
cooled gap heats more than the self cooled.
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Again under the same conditions, the radin-
tion of the self cooled gap is greater thun
that of the blower cooled. These consid-
erations point to the use of the sclf cooled
gap rather than the blower cooled. There
1s another point, not to be ignored altho it
does not influence the operation of the gap,
namely that the use of the self cooled gap
enables us to dispense with the entire
hlower cooling arrangement, which means a
considerable saving of space and money.

The hest method of self cooling is to
utilize the property of hcat radiation, by
employing cooling flanges made of a good
heat conductor, as copper. These cooling
flanges are attached to the backs of the
gap surfaces and thus conduct the heat
away. They should thcrefore have com-
paratively large surfaces cxposed to the
air. To facilitate cooling, the flanges might
be composed of two rectangular copper
sheets connected together at the sides but
open at the tops to allow of good air cir-
culation from bottom to top. The ques-
tion arises whether copper is the best mate-
rial to use for the flange surfaces. There is
a rapidly varying current thru the gap, and
naturally there are eddv currents tlowing
in the copper flanges which increases the
heating to some extent. Consequently the
ideal material for the cooling flange is one
which has very low specific heat, as copper,
but a high specific resistance. Brass and
bronze, to pick two metals at random, have
quite low specific heats, almost as low as
copper in fact, and have much higher spe-
cific resistances. Brass would be preferable
because of its lower cost.

Some further considerations and sugges-
tions in the design of quenched gaps fol-
low. The gasket should be made of ma-
terial which is very incompressible, for
otherwise, when two sections of the gap are
tightly bolted together the spacing between
the gap surfaces may be much lower than
the required spacing, and if there are high
spots on the gap surfaces pitting and short-
circuiting may result. Fish paper is good
material for this purpose. If the gasket is
treated with some special preparation. as
many are, it must be such that heating of
the gasket will not impair its insulating
properties. As far as the writer is aware
no gap has yet been made without the use
of a gasket. If the problems of keeping
the gap air tight and aligning the gap sur-
faces could be met without the use of a
s?parating gasket, this would be the best
plan.

The gap should be designed with a very
simple short-circuiting device. For even in
the hest designed gaps poor ones may be
found. If it is desired to cut these out of
service short-circuiting them is far simpler
than removing and replacing. It takes
much less time. It may also be desired to
short-circuit good gaps just to cut them
out of service at times.

The gap should be designed with a view
to facilitating removal of gaps. Some gaps
are designed so that they are clampt tightly
bv a heavy bolt between two end plates.
To remove one gap requires loosening the
holt until the gans are movable, taking the
gap out and replacing it. Then the whole
outfit must be tightened again. It is far
hetter to have each gap a separate and dis-
tinct unit fitting in a spring device, each
unit mechanicallv indenendent of the others.
All that is necessary is to pull'the gap out
of the spring holder and insert another.

There must, of course. he provided a
simple and ready means for connecting in
as many gaps as desired. This is neces-

(Continued on page 746)
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Non-Inductive Resistances and How to Make Them

By P. F. GEAGAN

Fig. 1.

1 Binding Fost. S/ider-

Copper Wire~,

This diagram
shows several
types of non-
inductive re-
sistances and
some new

ways to wind
them. Fig. ¢
shows some

models of var-

f Resistance Wire.

iable resist-
ances which

Circuit.

Post

will be found
useful in sev-.
eral cases,

Binding Post-
to_Circuit.

‘I‘-IE term “non-inductive resistance” or

non-inductive winding” is frequently

met with in electrical and radio litera-
ture. By this is meant a special arrangement
of. th_e wires composing the resistance or
winding so that there will be no reactive
volts present when an alternating or oscil-
lating current is passed thru the circuit, the
resistance as defined by Ohm’s Law being
the true opposing factor instead of the im-
pedance as in alternating circuits of in-
ductive 'wmdmg. The reactive volts in an
alternating current circuit is the result of
the field of force surrounding the wires
springing out from and collapsing back
upon the wire carrying the current, and this
field cutting the wire at right angles pro-
duces an E.M.F. in the wire in a counter

direction to the current producing it. These
reactive volts being in opposition to the
flow of current have the same effect as a
quantity of resistance placed in the circuit
would have.

The formula 27NL expresses the re-
actance value where N equals the fre-
quency, and L the inductance of the cir-
cuit, and the formula 2#NLC expresses the
reactive volts value where N equals the fre-
quency, L the inductance, and C the cur-
rent flowing.

It will be seen then that with any change
in the frequency we will get a different
value of reactance if the circuit be induc-
tive. The inductance value of a circuit is
also determined by the rate at which its
field cuts the conductor, and so in circuits

where we wish to change the Ohmic re-
sistance of the circuit without changing its
inductance or wave-length we must so ar-
range that the inductive or reactive volts
are eliminated. There are several methods
of doing this: one is to wind the wire back
upon itself as in Fig. 1, the effect of this
is to place the fields of the two wires in
opposition and since the current flowing is
of the same value in both wires but in op-
posite directions, the fields neutralize each
other and there is no self-induction present.

A number of these coils connected in
series and with contact points taken off be-
tween coils over which a contact arm moves
ives us a variable non-inductive resistance,
Fig. 2.

Another method of construction is shown
in Fig. 3. Two conductors, one of re-
sistance wire and one of copper wire of the
same size and length are laid parallel to
each other with opposite ends connected to
the circuit and a sliding contact provided.
Then as we move the slider along the
wires the same length of the copper wire
is cut out of circuit as there is of re-
sistance wire cut in or vice versa, thus
keepine the inductance constant, since the
inductances of the two wires are the same.
This method would be applicable only for
small resistances as the length of wire re-
quired for large resistances would be too
great.

For larger resistances a somewhat simi-
lar arrangement may be employed as in
Fig. 4. Two discs or rings of the same
size wire are wound with the same number
of turns of the same size wire, one of cop-
per and one of resistance wire. The two
windings should be as near as possible du-
plicates of each other. Opposite ends of
the coils are connected to the circuit and a
sliding contact bearing on both the rims or
peripheries of the coils will produce the
same effect as in the case of the straight
wires but with a greater range. The slider
contact should be pivoted as nearly as.pos-
sible at the center of the discs in order to
avoid eccentricity, and the coils set up so
that the end binding posts are at opposite
ends of the circuit. Still another way o
mounting would be to fix the sliding contact
stationary and rotate the two coils.

Continuous Wave Multi-Stage Receiving Circuits
Employing Retroaction and Self-Heterodyne Principles
By JOHN SCOTT-TAGGART

N a recent paper read before the Wire-

less Society of London, the present author

drew especial attention to the value of
retroactive amplification in the case of con-
tinuous wave reception. The problem no
longer invelves lessening the decrement of
incoming wave-groups, as in the case of
spark signals, but lessening the effective re-
sistance of the aerial circuits. In other
words, the positive resistance of the aerial
circuit is almost completely neutralized by
what is equivalent to putting a negative re-
sistance in series with it.
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In This Hook-up the Two First V.Ts, Act as
Radio Fre uency Amplifiers and the Third as
a Detector.

Some further examples of the use of this
principle are given in Figs. 1 and 2. In the
former arrangement. the aerial circuit L,C,
is tuned exactly to the incoming continuous
waves, the value of C: being kept at a mini-
mum. In the anode circuit of the first valve
is a retroactor coil R, whose coupling with
respect to L, may be varied. The condenser
C. will usually be omitted. The magnified
potentials across R, are passed on to the
grid G, of a second valve, thru a blocking
condenser whose purpose is to insulate G.
from the positive side of the anode battery
H. 1In the anode circuit of the second tri-
ode is an inductance shunted by a con-
denser, C.. This circuit is tuned to a fre-
quency slightlv to one side of the incoming
frequency. The magnified oscillations are
now applied to the grid Gs of the last valve,
which functions as a detector. The anode
circuit of this last valve contains the tele-
fones T, shunted by a by-path condenser,
and a retroactor coil. R., coupled to the in-
ductance in the anode circuit of the preced-
ing valve. The circuit is normally so ar-
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ranged that the first valve acts as a retro-
action amplifier, or, in other words, a means
of introducing negative resistance into the
aerial circuit. The coupling' between R,
and L, is adjusted to the point just pre-
ceding self-oscillation. The amplified oscil-
lations are, after a second high-frequency
magnification, heterodyned by the last valve,
the coupling between R. and the inductance
in the anode circuit of the second valve
beind adjusted to produce self oscillation in

(Continued on page 743)

In This Recelving Circuit, Double Feed Back
Reaction is Produced in the First and Third
V.T. Circuit, Giving a Very High Amplification.
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New German Radio Recording Device

OR receiving by means of tape re-

cording apparatus, a new set of con-

nections was evolved and has been

tried out, as is shown in the cut. For

receiving apparatus, a receiver of
the type E-s5 of the Telefunken Company is
suitable, which is available for the recep-
tion of wave-lengths up to 17,500 meters by
the addition of extra condensers C, and Cs
to the regular condensers C, and C.. From
the terminals of the second condensers, the
leads go to the intensifier and thence to a
high frequency intensifier and then on to a
set of three tube, low frequency intensi-
fiers. Between these two there is a reso-
nating circuit, without an iron core, which
is tuned to the pitch of the aerials. The
regular coupling thus gives a very sharp
resonant correspondence,

The low frequency audion has in its heat-
ing circuit an adjustable resistance W, by
which the heating current can be regulated
so that the signals will come thru the in-
tensifier clear and without disturbance from
statics. To obtain a strength of current
suitable for the reception of printed char-
acters, there are two intensifying tubes
back of the low frequency intensifier with
very sharp characteristics. The Siemans
and Halske double grid audions R, can be
used here; the first is used as an intensi-
fier; the second as a rectifier. The connec-

tion from the low frequency intensifier to’

the first audion, and from this to the sec-
ond one, is done by inductances U, and U,,
with the first and secondary wmdmcrs of
15.000 and Go,000 turns respectively.

The audions require go volts potential.
Their first grid is adapted for a potential
of 45 volts, while the second grid of the
first two has a negative potential of three

|
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volts and the negative grid of the second
tube has a negative potent1al of 18 volts.
The secondary winding of the first induc-
tance U, is adjustable by a variable con-
denser C; for the pitch of the receiving
system, and the first grid of the rectifying
audion with its 45 volt potential is con-
nected with the cathode thru a condenser
Cs of 1,000 cm. capacity. This connection
prevents the production of waves of greater
frequency which occur within this tube,
and can bring the system to proper pitch.
The strength of current received back of
the rectifying audion is so great that a
writing apparatus adapted for it, as for in-
stance the ‘Wheatstone receiver, can be used
without further modiﬁcations; the re-
sistance of the winding of the electro mag-
nets should be raised to about 10,000 ohms

In This Recording Circuit, the Super-
Autodyne Effect is Used. The Signals
Are Detected by the First Two Tubes,
Then Amplified by a Three-Stage Am-
plifier and Again Magnified by Two
Pliodynatron Tubes,
ficient Current to Act as a Relay.

Delivering Suf-

to get good results. If high resistance re-
lays are used in advance of the printing
apparatus, especially careful adjustment is
not required.

The arrangement is available for high
spced reception without further modifica-
tion ; the calculation of its single parts pre-
sents no particular difficulty. Especially to
be noted are the small requirements in the
way of hatteries; two heating batteries (A
batteries) and two heavy current batteries
(B batteries) are all that are required.

If one uses in place of the E-3 receiver

with high frequency intensifier an audion

recciver, one obtains a very widely avail-
able arrangement even for small waves giv-
ing sharply defined sounds.

*Abstracted from the Elektrotechnische Zeitschrift.

The B. C. of L. and Burned Out -Amplifving Transformers

EING interested in very high audio-
frequency amplification as applied
to the modern loud-talker, to allow

of our radio classes taking down the in-
coming signals from any part of a large
assembly hall, the writer. with I’m afraid
many another, has found that in the final
analysis all real radio troubles of the
past year may be put down to trans-
former performance, or rather the lack of
it.

After the school had discarded nine
Acme Transformers, and other unfor-
tunates right around us had burned out
over a dozen more, the local agents wrote
the manufacturers for replacement coils
and on the arrival of two dozen our hopes
revived.

Our share of the plunder amounted to
eight coils (at two dollares apiece) yet
a few days ago the last three of these
gave up the ghost at one fell swoop with

(
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When it Happens That One of Your Amphfying

Transformers is Burnt Out, Just Connect it as

Shown by the Dotted Line and Introduce Some

Stoppmg Condensers Into the Grid Circuit and
it Works Again.

~ﬂmmmmwmf,

By CYRIL 0. SMITH

Principal Royal School, Honolulu

but sixty-six volts on the plate, and there
we were, left with seventeen coils on our
hands, with primaries gone, but other-
wise still in the ring, or rather on the
core!

At this point let me say that here in
Hawaii we suffer from excessive humid-
ity at times, and on several occasions
during the last few weeks the pen of the
hygrometer on my triple recorder has
wandered off its own field and trespasst
on that part of the chart generally given
over to temperature,—so that without
doubt our transformer requirements are
severe, and very possibly no blame may
attach to the manufacturers, but blame
or no blame, what were we to do?

Buying new coils had proved useless,
so the thot occurred to use what we
had,—utilize our sccondaries just as they
were, even leaving the burned-out or
otherwise open-circuited primaries within,
and make use of the coils in such a way
that the least possible change in circuits
need be made to adapt them to our ex-
isting sets.

Within five minutes the change-over
was made, without so much as removing
the transformers from their panels, vet
cven with the low voltage at present in
use (twenty-two on the electron relay,
and an additional forty-four on the am-
plifiers) there is no shadow of a doubt
in the minds of any of us but that we
are getting better amplification and less

extraneous noise than with our double

coil transformers, and furthermore the
impedance of these secondaries is such

www americanradiohistorv com

that they arc not going back on us as the’

primaries did.

The hook-up we were using before the
modification made necessary by per-
sistent break-down on the part of the
transformers, was an external heterodyne
and a detector amplifier circuit as given
by De Forest in catalogue D, on page 23,
with one “A” Battery and two “B’s”—
this second “B” Battery being used to
boost the amplifiers.

The diagram below shows the very
simple changes in the circuit made at
cach stage to adapt this set to use one
coil only of the transformer, and will be
found suitable to most other hook-ups as
it stands. Only one stage is shown, but
all are treated in the same way.

A. With all batteries switched off,
place a jumper across each amplifying
transformer from Primary one to sec-
ondary one.

B. Do the same with jumpers from
primary two to secondary two.

C. Insert a small stopping condenser
in the grid circuit.

D. Place another small stopping con-
denser in circuit from lower secondary

to filament, then turn on your batteries,

and listen in

The extra condensers required, two per
stage, are simply used to prevent battery
currents from being carried where they
are not wanted, and such stopping con-
densers may be built up in a few minutes
with foil and glass, or better still, using
foil and mica.

(Continued on page 7350)
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An [deal Receiving Set for Short and Long

Wave-Lengths

By E. G. SHALKHAUSER
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Fig 2

Complete Hook-up of the Set, Showing the Combination Switch
Contacts to Change From Long to Short Waves.

N a past issue of Rapio NEws the de-

sign and construction of an ideal radio

cabinet were outlined. The particular

features and advantages of this cabinet

over those used heretofore were point-
ed out and in acknowledgment of the many
gratifying reports received by the writer
let it be said that the cabinet design has
met with general approval for its adapt-
ability and ease of construction. It seems
certain that the more progressive amateur
will sooner or later build his transmitting
and receiving panels in more attractive
and business-like cabinets, which also will
afford maximum protection and accessibil-
ity to the instruments.

Tn what follows, a receiving set of the
most universal and efficient post-war type
has been worked out and made ready for
usg. So many circuits are available which
have given and still give exceptionally good
results, but to a more or less spasmodic de-
gree. Under adverse weather conditions
or in totally different localities such a line-
up of apparatus may or may not satisfy
us. The thing to guard against most of all
is an arrangement of complicated wiring
systems and intricate apparatus construc-
tion. Nothing seems to meet the fancy of
the average amateur more than to have a
network of wires and a switch which prob-
ably will work a half-dozen ways with as
many different combinations. This sort of
an outlav may give a pronounced appear-
ance and would even at times work well,
hut for all-around reliable work only the
more simple and less complicated circuits
do the business.

In a complete set arrangements should
be made to receive both long and short
wave-lengths with equal ease and reliabil-
ity. To be able to switch instantly from
short wave coils to those of longer wave-
lengths is essential. This can be accom-
plisht in a simple way without the loss of
undue amount of energy from the trans-
mitting station. The best means is found
in the correct construction of the switch-
ing apparatus. A design, which has thru
one vear’s use proved very efficient and re-
liable will be described.

On plate No. 1 the switches used in this
particular * receiver are shown in detail.
The hard rubber disks upon which the con-
tact segments, shown in Figs. A and B, are
mounted, are cut from 34” stock to the re-
quired sizes. (All the dimensions are given
on the drawings.) Disc of Fig. 3 is of the
same size and general construction as that
of Fig. 1,0but has only two contact seg-
ments counted. Switch of Fig. 1 is used
for the T switches shown on Plate No. 3,
of which two are required, one between

tenna when de-
sired.

Frg 3

General Layout of the Front Panel of this Complete Receiving

TO VARY
-WAVE-LENGTHS

To vary the wave-lengths from short to
long or vice versa, the switch of Fig. 7,
designated as “wave switch” on Plate No.
3, is used. Additional aerial inductance,
primary and secondary inductances for the
various wave-lengths are controlled by
turning the switch. The contact segments
shown in Fig. A and'B, Plate 1, should be
made of phosphor bronze to give the de-
sired springiness and insure the best con-
tacts. They are drilled as shown and fast-
ened as per Fig. 2 of the same Plate. The
numbers and letters on the above men-
tioned Figs. of Plate 1 correspond to like
designations on the circuit drawing of
Plate 2z and refer to the contact points
mounted on the rear of the panel. By trac-
ing thru the circuit and noting how the
segments form the closed connection on the
contact points for both the short and long
wave-lengths a clear idea will be had as
to how this switching arrangement can ac-
complish what is desired. Fig. 2 shows a
cross section of the method of mounting
the segments, and how these form the con-
nections between the contact points. It
should constantly be kept in mind that to
insure good results good contacts thruout
the receiving circuit are of the utmost im-
portance. High resistance connections in-
crease energy. consumption and produce
correspondingly weaker and fainter signals.
Be sure to make good contacts and con-
nections. )

This switch has also been designed to
reduce to a minimum capacity effects so
frequently encountered in switches of the
common type where large amounts of metal
are used to complete the connections.

In Figs. 4, 5 and 6 of Plate 1 another
feature of this receiving set is shown.
These figures give in detail the plug and
spring contacts used in conjunction with
the telefone headset. In the ordinary plug
and jack used in telefone switchboards the
mass of metal, of which the jacks are made,
prohibit their use in radio work. Experi-

e
2 Gl‘w Fig6 c

Constructional Details of the Combination
Switches and of the Special Plugs for the Fones.

www americanradiohistorv com

Set. Note That a Loud Talker is Incorported Inside the Set.

ments have shown that even the capacity
effect between the two wires leading to the
receiver is enough to affect the signat
strength, and switch connections formed
by heavy brass plugs and jacks will give
a result that can be anticipated without
going into experimental proof. The plug
shown in Figs. 4 and 5 and pins are
made of hard rubber or composition
fibre and drilled to receive the cords.
A small metal plate or disc to make con-
tact with the outer springs shown in Fig. &
when the plug is inserted, is attached to
the tip end of each pin to which the cords
are soldered. These contact discs must be
turned outward to make connection with
springs one and four of Fig. 6. This proc-
ess of construction requires a little skilt
and patience, but is not too difficult to ac-
complish. The results obtained are well
worth the best efforts. The springs of
Fig. 6 are of the dimensions shown in Fig.
C and bent at the dotted lines. Phosphor
bronze is the best material to use as it is
of the desired resiliency and always makes
good contacts. To obtain the proper con-
nections to the springs the numbers one,
two, three and four correspond to like num-
bers on Plate 2 at the jack associated with
the first bulb. The jack connections at the
first and second stage of amplification are
the same as the one for the detector bulb.
The object of having a combination of
contacts connected in this manner is to give
the maximum flexibility to the set without
undue loss of time in switching from one
stage of amplification to the other. The
oircuit thru the three audion tubes and
transformers remains closed as long as the
plug of the receiving set is not inserted in
the jack. With the plug in the first posi-
tion conly the detector tube is in operation.
The springs are separated, but contact is
made with the upper and lower springs
(one and four) which complete the circuit
from the “B” battery thru the telefones
back to the filament. Upon withdrawing
the plug from its position the springs auto-
matically close and complete the circuit
thru either one of the transformers to the
ﬁrst stage of amplification. In the second
jack, therefore, the detector tube remains
in operation and its output transferred to
the second tube in the circuit. And in the
third jack the complete circuit is in opera-
tion and maximum signal strength obtained.
TWO TYPES OF TRANSFORMERS.

Two types of transformers have been
featured in this circuit, any one of which
may be used as desired. It has been found
very advantageous to be able to employ
cither radio frequency coupling or audio

(Continued on page 732)
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Short Wave Radio Vacuum Tube Trans-
mitter and Regenerative Receiver With
Two-Step Audio Freauency Amplifier

By WALTER HYNDMAN, I. A. T.
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Front View of the Three Units Comprising the C.W, Set ana
Note the Well-

the Receiver With Two-Step Amplifier.
Planned Design of the Units.

N these days of the introduction of

C.W. for amateur use, most of us are

worrying over the type of set to install.
The great bulk of amateur operators still
stick to the good old spark, which accounts
for the amount of interference most of us
are complaining of. A few fellows who
are lucky enough to be provided with
plenty of cash, have installed powerful
“fone” or C.W. sets. We all would like to,
but motor-generators or rectifiers and
transformers cost a lot of money. The
only obvious remedy is an outfit that will
work on a six-volt battery or other similar
source of power.

When I read the article by Mr. H. M.
Pruden in November Rapio News I de-
cided that it was just what we have been
looking for, so I proceeded to design a
compact cabinet set in accordance with his
data.

I have much

Iwa step Avdn ompl.

appearance.

3 3 outfit is (with the
- . exception of the
transmitter) of
conventiona] de-
sign. I have tried

to arrange the
various switches,
dials, etc., so as to
be convenient and
easy to control.
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The receiver is

provided with an
adjustable “B”
battery, as the
new tubes are of
the low vacuum
type. A small con-
denser is placed around the fones, and a
shelf is screwed to the panel, and sup-
ported at the rear by a brass bracket, to
hold the “B” batterv. If a standard tapt
“B” battery, the taps may be permanently
so[dered to the contacts of the “B” battery
switch. If this type of battery is not used,
one made up of Eveready cells should be
used. ‘The tube sockets are screwed to
wooden shelves which are screwed to the
panel.

In the transmitter, the Century buzzer
and the small transformer (the dimensions
of which were given in November Rapio
News) are mounted on a shelf fastened to
the panel and supported at the rear by the
same brass strip which holds up the rear
of the inductances. This is shown in the
rear and side views on the plan. The
transfer switch is placed on the lower right
hand side of the transmitter and is the

pleasure in placing
the results of my
work before you.
The three units
comprise a com-
plete station,
which, if carefully
made, should prove
efficient, up-to-date
and of pleasing
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Six-Volt Battery.

Amplifrer

General Hook-up of the Complete Set. Note on the Left the C. W, Transmitter Working With One
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Back View of the Complete Set Showing Arrangement of

Parts Inside the Cabinet.

simplest possible. A more claborate one
may of course be substituted. No meters
are included, as most amateurs will wish
to use theirs for various experimental pur-
poses. However, for those who wish a
H.W. ammcter on the panel, the wave-
length switch could be moved to the po-
sition occupied by the small double pole
Trumbell switch, and the ammeter placed
in the upper right hand corner. I would
prefer Remler rheostats. Binding posts are
provided on the panel for connection to the
oil-filled Murdock condenser.

The two-step audio frequency amplifier
is very compact, and could be used in con-
nection with other outfits. In its design I
have followed the suggestions of F. R.
Pray in November Rapio News which I
think are excellent, as they do away with
the expensive plug and jack method used
in practically all amplifiers on the market

today. As the “B”
A T i batterv for the
il = amplifier is rather

3 E ' bulky, I decided to
% [l 3) place the battery

Pre——— : outside,las t}ée

™ amateur will prob-

ot ably need it in his
various experi-
ments with other
(Cont. on p. 709)

Construction of Transformers

LL transformers, from your little
Thordarson to the ones which handle
thousands of volts, operate on the
same principle, induction. They all con-
sist of an iron core with the primary and
secondary windings.
In this article we will deal with the con-
struction of efficient transformers, i. e,
where the input wattage is equal approxi-

Fig. 1

The Windings of the Transformer Are Made on

a Form of This Ty}::; Before Being Mounted on
e Core.

By BEN H. WOODRUFF

mately to the output wattage.

To begin with, it is necessary to know
exactly what the transformer is to be used
for, or to know the voltage and amperage
wanted. Supposq a transformer is wanted
to operate on ordinary r1o V. 5 A. 60 cycles,
giving a voltage of 12 and the maximum
amperage.

Here we must know what size core we
are to use. It is best to increase the size
of the core as we increase the length. So
we will use a core 2” x 2", a total cross
section of 4 square inches.

Applying the formula for 60 cycles:
V X 6.25

X
the cross section of the core in square
inches and V is the given voltage. Substi-

www americanradiohistorv com

number of turns when X is

tuting the primary voltage we find that a
total of 172 turns will be required. By
looking at the table we see that No. 18
B. & S, is the smallest wire which will
safely carry 5 A. Substituting the sec-
ondary voltage we find that the total num-
ber of turns will be 19. Since the wattage
(Continued on page 730)
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Fig. 2

Arra.ugemept of the Iron Core Showing How the
Iron Strips Are Interleaved at Each Corner.
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Conduction of Electricity Thru Vacuum and Gases With
Applications to Desigh of Radio Apparatus

N investigation of the subject of

electrical conduction in gases and

in a vacuum discloses many facts

that are of peculiar interest to the

radio experimenter, particularly if
the investigation is conducted from a non-
radio point of view. Some of the out-
standing characteristics of electrical cur-
rents when passing thru gases are outlined
below, after which follows a more prac-
tica] discussion of their importance when
applied to the design of radio telegraph ap-
paratus.

Gas in its normal state is non-conduct-
ing for most practical purposes. For ex-
ample, when a telegraph line is operated,
no account is taken of the leakage current
that flows thru the air from the wire to
the ground. This leakage current is so
small as to be entirely negligible when com-
pared with the leakage thru insulators, etc.
Nevertheless, it is there. Where high volt-
ages are used, particularly voltages high
enough to cause sparking, gas currents be-
come of importance.

Currents are conducted thru a gas by
small carriers called ions. These ions are
of two kinds, one having a positive charge
and the other a negative one. Negative
jons usually consist of single electrons. A
normal gas contains equal numbers of posi-
tive and negative ions.

Even when undisturbed physically, as
when a gas is kept in a covered glass jar,
the small particles that make up the gas
are in constant motion, and collisions are
continually taking place between the mole-
cules and ions. When collisions take place
between molecules and ions, some of the
molecules are disrupted and new ions are
formed, while when collisions take place
between ions of unlike sign the charges
neutralize and new molecules are formed
When the gas has stood for some time un-
disturbed it reaches a steady state at which
new ions are being formed at the same
rate at which they are recombining to form
molecules, and the total number of ions in
the gas is then constant. When this state
is reached, each particle has the same
amount of kinetic energy as the others.

Ions are produced in gases in any of the
following ways:

1. By heating. “Heating” physically
means increasing the amount of kinetic en-
ergy in each particle of the gas. When
the kinetic energy is increased, collisions
will be more frequent and greater forces
will take part in them. These greater
forces will break up a greater number of
molecules, thus forming more ions.

2. By the electric spark. This is a spe-
cial case of heating, altho the initial ioniza-
tion takes place in a somewhat different
manner, and will be discusst later.

3. By the electric arc. This is also a
case of heating.

4. By 1adio activity. Radio active sub-
stances have the power of dissociating the
molecules of a gas in the vicinity of the
radio active substance. Here the ionizing
is done not by the interbombardment of
the gas particles but by the bombardment
of the gas by the particles that are ejected
from the radio active substance. These
particles travel with extremely high veloci-
ties, some approaching the velocity of light
and are capable of producing very high
ionization if allowed to act for some time
on a gas in a confined space.

s. Light, particularly the sun’s rays and
illuminating sources strong in ultra violet
light produce ionization to some extent.

By E. M. SARGENT
First Part

REMOVAL OF IONS FROM A GAS.

When either a positive or negative ion
comes in contact with a cold metal sur-
face it gives up its charge to the metal.
Recombination to form molecules then
takes place near the metal surface. Ions
may be removed from a gas by passing the
gas thru small diameter metal tubing, or
thru metallic wool.

In general, negative ions are smaller than
positive ones. All particles in a gas in the
steady state have the same amount of
kinetic energy (%% mv®). Therefore since
the positive ions have many times the
mass of the negative ones, the nega-
tive particles have much greater ve-
locities. This can be experimentally proved
by blowin~ an electrically neutral gas thru
a metal tube having a small diameter. The
gas may emerge from the tube with a posi-
tive charge. This is due to the fact that
in the short time the gas was passing thru
the tube, more negative ions than positive
reached the walls of the tube, due to their
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This Curve Shows the Current in & Spark Trans-
mitter. Point A Represents the Saturation Point.

higher velocities. Thus more negative
ions than positive were discharged and the
gas emerged with a positive charge.

The charge on an ion is about 3.5 x 107"
electro static units. Expresst in practical
units, each ion contains about 1.17 x 10
coulombs of electricity. When a current
of one ampere is flowing in a circuit, one
coulomb of electricity per second is flow-
ing past each point in the circuit, or .855
x 107° ions pass each point in the circuit
per ampere of current.

When two plates are immersed in a gas,
the saturation current that will flow de-
pends only on the ionization between the
plates. For a gas of uniform ionization
the saturation current will then be inverse-
ly proportional to the distance between the
plates. The current thru a gas with con-
stant distance between electrodes follows
Ohm’s law in that the current is propor-
tional to the voltage for very small e.m.f.s.
only and quickly reaches a saturation point
at which increase of voltage has very small
effect on the current. The reason for this
is that there are only a limited number of
ions available and that when the voltage
gets large nearly all the ions are carrying
current and a further increase in voltage
cannot cause an increase in current until
the voltage gets large enough to create
more ions. This case will be discusst un-
der spark gaps.

The statement that the current does not
follow Ohm’s law made above should be
strictly interpreted to mean that there is
not a straight line variation between cur-
rent and voltage. There is no known cur-
rent that does not exactly follow Ohm’s
law if the law is properly applied. Cur-
rents thru the electric arc, electric spark,

plate to filament: current in:a vacuum tube,

and the current described above thru a
gas are currents ordinarily referred to as
“not following Ohm’s law.” In all four
of these cases the effective resistance or
impedance of the medium is a variable that
is a function of the voltage and when the
proper value of resistance for a particular
voltage is substituted in the equation the
calculated current will be correct. The
same is true of alternating currents where
the effective resistance is a function not
of the voltage but of the frequency, and
the “resistance” must be broadly inter-
preted as the total impedance to current
flow. For all alternating current cases
I = —. Statements in this paper that a
cusrent doesn’t follow Ohm’'s law then |
must be taken to mean as outlined above.

IONIZATION OF A GAS BY INCANDESCENT
SOLIDS.

If a negatively electrified body be brot
near an incandescent pure metal it will be
discharged, but if brot near an incandes-
cent oxide will be unaffected. A positively
charged body will be affected in the oppo-
site way. he metal will not discharge it
but the oxide will. This is an important
fact to be considered when selecting ma-
terial for vacuum tube filaments.

The electrification produced by incandes-
cent solids depends on four factors:

1. The temperature of the wire. The
higher the temperature the greater the
speed with which the particles are shot off
from the wire. They have more kinetic
energy at high temperature and therefore
are capable of producing greater ioniza-
tion.

2. Pressure of the gas.

3. Nature of the gas.

4. The nature of the incandescent wire.

Even in a vacuum electrification is pro-
duced on bodies near incandescent solids.
This electrification is due to particles leav-
ing the solid. Edison noticed in connec-
tion with experiments on electric lights
that negative electricity escaped from glow-
ing carbon in a high vacuum. This is
called the Edison effect, after the discov-
erer. Emission of negative particles how-
ever is not confined to solids.

The saturation current between an in-
candescent wire and a cold cylinder or plate

can be expresst in the form I = af% c- ?

where ¢ is the absolute temperature of the
wire and a and b are constants.

. When the hot wire is surrounded by gas
instead of being in a vacuum, the electrons
ionize the gas at high temperatures and
thus produce positive as well as negative
ions.

The source of ionization is at the sur-
face of the incandescent metal. The same
number of ions will then be produced no
matter what the distance between the elec-
trodes is. Therefore the saturation cur-
rent will be the same for a given incan-
descence regardless of the distance between
plates as the saturation current depends
only on the number of ions available to
carry current. The voltage required to
produce this saturation current however
varies greatly with the distance between
the plates. .

If ionization is confined to the surface of
the incandescent metal, the current between
the metal and a cold plate will be carried
by ions of one sign only, even tho ions of

(Continued on page 746)
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Who’s Who in Radio

No. 3

IR OLIVER LODGE was born on

June 12th, 1851, at Penkhull, near

Stoke-upon-Trent. At the age of

cight he went to the Newport Gram-

mar School, where for several years
he was subjected to the strenuous classical
education of fifty years ago. At fourteen
he was taken into business to help his fz}-
ther, who was in failing health. But his
love of Science was developing, and, _work-
ing in the evenings, he prepared himself
for the matriculation examination of the
University of London, and for the Intfer—
mediate Examination in Science, taking
first class honors in Physics. In 1872, at
the age of 21, he gave up the idea of a
commercial career, and went to University
College, London, to pursue mgthemat_lcs
and his other scientific studies without in-
terruption. In 1877 he took the Degree of
Doctor of Science at London in the Sub-
ject of Electricity, and became Dem-
onstrator and subsequently Assist-
ant-Professor of Physics in Univer-
sity College, London. In 1831 he
was elected first Professor of Phys-
ics at Liverpool in the newly-founded
University College, now the Univer-
sity of Liverpool. In_1887 he was
made a Fellow of the Royal Society.
In 1888 he received the honorary de-
gree of LLD. from the University
of St. Andrews, the first of an ever-
increasing list of such distinctions,
and later he was made a corre-
sponding member of several foreign
learned societies. In 1900 he was
chosen by the Crown as the first
Principal of the University of Bir-
mingham. In 1902 he received the
honor of knighthood on the Corona-
tion of the King. )

Tt is impossible here to give an
adequate account of the brilliant sct-
entific career of which this list of
distinctions forms some recognition
by his fellow-workers and by the
Crown. I can only mention briefly a
few of the researches which have
won for him a place among the fore-
most physicists of our time. The
scientific work for which Sir Oliver
is most famed is a long series of re-
searches, begun more than twenty
years ago, on the discharge of elec-
tricity and the accompanying phe-
nomena. Starting with an investiga-
tion into the behavior of lightning
and into the best method of guarding
against it, which gave us most valu-
able knowledge on the construction and dis-
position of lightning conductors, he was led
to make experiments with lightning on a
minute scale as manifested in the spark of
electric machines and thence to the surg-
ing or oscillating character of the dis-
charge along wires, in which he obtained
many new and interesting results.

PIONEER IN RADIO.

One very remarkahle experiment is now
well known under the name of Lodge’s
Resonating Jar.  'We know now that Lodge
was reallv dealing in these experiments
with the electro-magnetic waves in air dis-
covered by Hertz in 1888, and there can
he no doubt that if Hertz had not made
the discovery we should have very soon
learned it from Lodge. Indeed, Hertz
himself says: “Professor Oliver Lodge, in
Tiverpool, investigated the theory of the
lightning-conductor, and in connection with
this carried out a series of experiments on

SIR OLIVER LODGE, D.Sc., LL.D.,

the discharge of small condensers, which
led him on to the observation of oscilla-
tions and waves in wires. Inasmuch as he
entirely accepted Maxwell's views, and
cagerly strove to verify them, there can
scarcely be any doubt that if I had not an-
ticipated him he would also have succeeded
in obtaining waves in the air, and thus also
in proving the propagation with time of
electric force” (Electric Waves, p. 3).
Prepared by his own researches Lodge at
once recognized the immense importance
of Hertz's discovery, and thru him and
thru Fitzgerald the knowledge of it was
rapidly spread in this country. It was
largely due, I believe, to British apprecia-
tion that the value of Hertz’s work, and of
the theory of Maxwell which inspired it,
was so soon recognized in Germany.

In the earliest years of investigation of
electro-magnetic waves Lodge was ever to
the fore, devising modes of creating and
detecting the waves, investigating their

8ir Oliver Lodge, a Pioneer in Radio, in 1896, Sent Wireless
Signals Over a Distance of Several Hundred Yards,

properties, writing papers, giving lectures,
and spreading far and wide a knowledge
of the new wonder. Among his most bril-
liant discoveries was that of the “coherer”
for detecting the waves. With this detec-
tor he devised the first practical wireless
telegraph, sending signals over a distance
of several hundred yards.

This was all pioneer work, done before
Marconi took up the subject, and Marconi
undoubtedly built upon the foundation
which Lodge had laid.

Whatever developments and changes may
be made in the system of wireless teleg-
raphy, there can be no doubt that Sir Oliver
Lodge will always be recognized as one of
the founders of the system, as a pioneer in
researches upon which others have built.

WORKS IN OTHER BRANCHES OF SCIENCE.

He has been a pioneer, too, in other di-
rections. One of his most interesting re-
searches was on the passage of electricity
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F.R.S.

thru liquids. When the current passes
thru a conducting solution of a salt, the
molecules of the salt are torn asunder, and
its constituents travel in opposite direc-
tions. From certain observations and on
certain suppositions their speed of travel
could be calculated. But Lodge was the
first to devise a simple and direct experi-
ment manifesting the travel and enabling
the speed to be measured. His experiment
confirmed the previous calculations and the
theory upon which they were based.

Another celebrated research was in a
very different field, consisting in an investi-
gation of the passage of light thru a mov-
ing medium.

For this research, and for his researches
on electric waves, he received in 1898 the
Rumford Medal of the Royal Society, one
of the highest honors which the Society can
bestow, for it is not confined to our own
countrymen.

Everyone in Birmingham by this time.
knows that Sir Oliver Lodge is not
only a great experimenter but also a
brilliant expounder of his own work
and of the work of others. Ever
ready to take up new ideas, he ab-
sorbs them, makes them his own, and
has in the highest degree the art of
communicating them. The lecture
which he gave in the Town Hall
some years ago on Radium was a
great example of this power. Seiz-
ing the idea that matter and electric-
ity are identical, he set it forth in a
way which will long dwell in the re-
membrance of his hearers.

There is one more contribution to
science, tho of an indirect kind, which
deserves special mention—his Presi-
dential Address to section A of the
British Association in 1891. For two
reasons that address was remarkable
In it he advocated the foundation of
a National Physical Observatory, and
so started the movement which led,
some years later, to the establishment
of the National Physical Laboratory
at Bushey, supported, tho far from
adequately, by the Government, and
controlled in a large measure by the
learned Societies. This institution is
doing most excellent work even in
its infancy, and is destined, we may
hope, to a sturdy manhood. In that
address, too, he advocated, with more
courage than would now be needed,
the right to recognition of investiga-
tions in the borderland where physics
and psychology meet—the region of
psychic research — investigations on
such subjects as thot transference or tel-
epathy. And his interest in the subject and
his advocacy of its claims to recognition as
worthy of study has gone far to change
the attitude of scientific men from one of
ridicule to one of, at any rate, toleration.

This advocacy of the study of psychic
nhenomena is sufficient evidence that Sir
Oliver is no mere laboratory student; but
further evidence that he is much more than
a mere man of science, that he is animated
by deep sympathy with his fellow-men, is
supplied by his readiness to help in every
movement for social improvement and re-
form, and by his writings on philosophical
and religious questions.

Under his guidance the University has
developed in manv riew directions. In his
efforts for educational development and
reform his colleagues are proud to follow
a leader with whose aims they sympathize,
a leader whom they regard with esteem and
affection. : :
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HIS Department is open to all readers,

. We prefer dark photos to light ones.
pictures smaller than 3% x 314",

It matters not whether subscribers or not.
efficiency of the apparatus, neatness of connections and general appearance.
make it a rule not to publish photographs of stations unaccompanied by a picture of the owner.

The prize winning pictures must be on prints not smaller than 5 x 77,
All pictures must bear name and address written in ink on the back. A letter of not less than 100 words

giving full description of the station, aerial equipment. etc.. must accompany the pictures.
All other pictures publisht will be paid for at the rate of $2.00.

PRIZES:

One first monthly prize of $5.00.

All photos are judged for best arrangement and
In order to increase the interest in this department, we

We cannot reproduce

R. N. Oakley’s Station

TAHIS MONTH’S PRIZE WINNER

WM

Looks like a

real station,

eh! Wouldn’t
it be sgrand,

boys, if all of
us had such a
room for our

sets, instead

of 'a corner in
the attic?

i

Following is a description of my station,
sYB: )
Antennae: 1 inverted L, 86 feet high, 150

feet long; 1 cage,-invverted L, 5o feet to 86
feet, 55 feet long. Ground: Counterpoise,
water mains, rods driven in ground. Re-

ceiving set: Composite, DeForest coils,
tickler circuit, with 2-step audio frequency
amplifier. Control panel (lower right hand
corner of set) provides means for easy
control "of receiver, the antenna, ground,
fones, and batteries being controlled thru
it. Connections on -the receiving sect are
exceptionally short; none outside the cahbi-
nets is over two inches in length except the
antenna and ground. The batteries are in-
stalled behind the control panel. 1 have
heard NPO and NPM to L.LCM and OUI;
NBA to NPA, and amateurs in seven dis-
tricts. The transmitter is made of 1%
K.W. 'non-synchronous rotary gap set,
wave-length 375 meters, Dubilier condens-
ers, edgewise wound copper strip oscilla-
tion transformer, all mounted on rear of
switchboard. I have had no results as
15,000 volt arc -lighting system precludes
possibility of work on short waves. Short
wave receiving may be done only when the
arc lights are out, averaging about two
hours per month. Daylight work is impos-
sible on account of other work. Experi-
ments are being carried on however, and it
is hoped to escape this interference soon.

I have a C. W. tube set under construc-
tion, as also a short wave variometer re-

ceiver.
. R. N. Oakiey, 5YB,
Jackson, Tenn.

Clifford W. Spur’s Set

My set consists chiefly of receiving ap-

paratus, as the photograph clearly shows, -

the only transmitter used being an arrange-
ment of two Ford coils, connected in se-
ries. These answer the purpose very well
for local work until a half K.W. trans-
mitter, which is now under construction,
is installed.

The receiving apparatus consists of two
‘complete sets, one using crystal detectors,
and the other an audiotron bulb. The
crystal set has a wave-length range of 4,000
meters and consists of a loading coil, Navy
coupler, variable condenser and two de-
tectors. In the Audion set, a large Navy
coupler and also a set of honeycomb coils
is used for tuning. Change from the
coupler to coils is made by means of a
4-pole D. T. Anti-capacity switch, which
can be seen directly below the primary coil.
The D. P. D. T. switch on the switchboard
is for changing the aerial and ground from
one set to the other, and a similar switch
on the left end of the cabinet changes over
the telefone leads. The three dials across
the top of the panel control the primary,
secondary and grid condensers.

The circuit used is a standard three-coil

Y

regenerative circuit and gives excellent re-
sults on both long and short waves. Many
of the European stations have been heard,
and American stations on both coasts. The
loose coupler is used for spark stations
only.

My aerial is of the inverted “L” type and

consists of four wires 100 feet long, spaced
three feet apart. It is 5o feet high, being
supported between two steel masts. The
fones used are Brandes Superior, and
Murdock’s 3,000 ohms.
CLirForp W. SPUR,
Rdo. 3FP, Toronto, Canada.
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To avoid
QRM Cliff
uses only two
one-K.W.
Ford coils for
transmitting,
but he owns a
real nice re-
ceiving set,
the feature of
which is the
Kewpie doll,
whick sets
the clock on
Arlingten
time every ’
day.
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B. VENEGAZ’S STATION

As I have never seen anything publisht
about Mexican stations in your interesting
Radio magazine, I am sending you a view
of mine which is' almost entirely home-
made.

My transmitting station is composed of
a 1” spark coil, a Leyden jar type home-
made condenser, two homemade gaps,
quenched and rotar- oscillation transform-
er and aerial inductance, also homemade.

To supply the current to my coil, I use a
step-down transformer.

My receiving set, which can tune in any
wave-length between 25 and 15,000 meters,
is also homemade.

I have a loading coil, 57 x 20", a long
wave coupler, variable condensers, an
audion detector and a loud talker. My
fones are Holtzer Cabot.

1 obtain very good results with this set
and every evening I pick up all of the big
American stations.

,

Here it is, at last! I have been holding
this up for some time trying to get at least
a half decent photo of my station. After
monkeying with the camera, this is what I
got on a thirty second time exposure, in
a half lighted room.

Regarding my aerial, it is sixty feet long,
fifty feet high, four wires, and separated

“by 2-8-foot long pine wood spreaders, hav-
ing two coats of shellac. I use bell wire
and get dandy results.

In the photo can be seen a Radio cabinet
I built containing a variometer, and below
it a DeForest 001 mfd. variable condenser.
This occupies 74 of the cabinet space and
the other 34 of the cabinet is occupied by
an audion detector and two-step amplifier.
To the left of the cabinet is a general radio
variable air condenser. I generally use
my Navy type loose coupler for tuning,
and H. C. coils for long wave-lengths. A
loud talker can be seen in the upper right-
hand corner, which makes Radio teleg-
raphy and telefony audible in any part of
the house. I have a pair of 3,000 ohms,
Electro Importing Co.’s receivers, and a
pair of 2,200 Western Electrics, and get
fine results. I use a Stromberg-Carlson
combination telefone set for communicat-

© good appear-

IS

It seems that
they have a
few good ones
in Mezico,
too. This
complete sta-
tion is almost
entirely home-
made, and vet
has a very

ance,

AR

H. HELLER’S STATION

ing with a friend of mine a few houses
away. My sending set consists of Mesco
14" spark coil, Dubilier Army type con-
denser, Murdock Midget spark gap, and

placed on a board, four feet long and one
foot wide, into a closet. Amateurs in the
neighborhood visiting my station ask my
opinion as to the best magazine and I have

IR

High power
spark QRMer,
Look!

Here is an-
other good
boy who uses
only 15 watts.
‘We compli-
ment Hym
for that and
for his good
receiving set.

DR

wireless key. Giving this set an input of
15 watts, I am able to call another iriend,
about ¥4 mile away.

In emergency, I use a small portable ga-
lena crystal set, having wave lengths up to
600 meters. This complete station is all

told them, Rapio News first, “QST" sec-
ond, and “Wireless Age” third. My call
letters are 2BFG and would like to hear
from amateurs who hear me.
HymaN HELLER
134 Amboy St., Brooklyn, N. Y.

STATION OF DANA L. DARLING

The following is a description ¢f my
Radio station at Greenfield, Mass.: The
receiving consists of a Duck Navy coupler,
Stromberg Carlson fones, crystal and
audion detectors and a variety of variables,
I also have a cabinet tuner which was used
before the war. At present I am working

on a regenerative set with two steps of
amplification.

For transmitting I am using spark coils,
but this set is temporary. There is a
Y4-k.w. set under the table, but as we will
not have electricity put in before spring
the set cannot be used.

The Radiofone

at the left of the

sending.

I hear most all the stations on the Atlan-
tic coast as far south as Key West and many
inland stations including amateurs. All
these are heard on a crystal detector.

Dana L. Darving,

Call 1RBM. Greenfield, Mass.

table is home-
made. I obtained
the hook-up from
the July Rapio
News.

My antenna and

FFmgy ran
A 5

ground connection
are not perfect,
but I got satisfac-
tory results. I
have found out
that a good ground
is needed more
than a good aerial.
At present I am

The High Tension Room!
Does Not Work.

On the Left is a Radiofone But it
The Microfone’s got a Cold!

using three aerials.
two for receiving
and the other for

Here
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is Dana’s Receiver.
With Coupler ’n’ Everything.

It’s & Good Looking TLittle Omne
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Correspondence from Readers

SOFT TUBES NOT EFFICIENT AS
AMPLIFIERS.
Editor Rapio NEws:

In your February issue you publish an
article by Mr. Gordon D. Robinson, of the
United States Naval Academy, which is in-
tended to explode the old idea that a hard
tube is not necessary as an amplifier.

As 1 have personally received a letter
from Mr. Robinson stating that the soft
tube mentioned in his article is the A-P
Electron Relay, I am taking the liberty of
replying to same. There is no doubt but
what a soft tube will serve as a very ex-
cellent amplifier under certain very limiting
conditions, and from Mr. Robinson’s ar-
ticle it appears that his tests were made
under the limiting conditions which I shall
describe.

The amplification constant of any tube is
directly a function of the distance between
the upper and lower flat portions of its
static characteristic curve. These flat por-
tions of the curve are commonly termed the
upper and lower saturation limits. In a
hard tube the distance between these satu-
ration limits, and hence its amplification
constant, is increased by the application of
increased potentials to the plate until the
tube breaks down or ionizes with the fa-
miliar blue glow. Since our soft tubes
break down at 40 or 5o volts, while the
hard tubes may be operated on as high as
500 volts, it must be apparent that for
proper amplification in the second, third, or
more steps of a multi-stage amplifier, a
soft tube can hardly be employed.

In addition, for proper amplification—
without distortion—the static characteristic
curve must be a straight line and such a
curve is universally obtained in a hard tube.
Distortionless amplification is absolutely
necessary for the reception of radio tele-
fone communication. In a soft tube, how-
ever, the static curve is very rarely, if ever,
a straight line, and is often accompanied by
kinks which may be profitably employed,
by carefully adjusting the filament current
or plate potential, so as to secure extraor-
dinary sensitiveness. Using a soft tube,
therefore, as an amplifier for radio tele-
fone speech, considerable distortion would
occur which would make the use of such a
tube valueless.

There is no doubt but what a soft tube
may be used as a suitable amplifier in a
single stage of amplification for the re-
ception of telegraphic signals, but this is a
very limiting condition, and in the ordinary
case of multi-stage amplification, particu-
larly for reception where no distortion must
be present, hard tubes are the only ones
which can be successfully used.

ELLEry W. STONE,
) General Manager of the Pacific Radio
} Supplies Co.

WHY V.T’S CANNOT BE SOLD
CHEAP.
Editor Rapio NEws:

Some time ago you very kindly gave me
an opportunity to contribute our views on
the prices of vacuum tubes, and I should
like to avail myself of this privilege again.

In your February issue you print a letter
from a Mr. Boddington, who proceeds to
show that the vacuum tube companies are
realizing a profit of 2,800 per cent.

It is difficult to believe that any educated
person in this day and age would attempt
to estimate the cost or value of any prod-
uct solely on the basis of the material used
therein. As a matter of fact, Mr. Bod-
dington has quite ignored the cost of the
base, for which we are charged 25 cents
apiece, f. 0. b. Newark. Even assuming

R

that his figures are correct, this raises the
price of material to 50 cents, and we have
not yet begun to figure in the cost of pack-
ing, the actual material of which amounts
to over 15 cents per tube; so that so far as
cost of material is concerned, a vacuum
tube costs many more times the amount
given by Mr. Boddington.

If we followed Mr. Boddington’s reason-
ing, the cost of cattle should be the cost
of the water and feed on which it subsists,
since that is the only material entering into
the finisht product.

Mr. Boddington also ignores the cost of
labor and other overhead expense which
must be incurred in assembling, exhaust-
ing, testing, packing, selling and shipping
tubes. He also dismisses the amount of
royalty to be paid on such tubes by saying
that it “would naturally increase the cost
a little,” but such statements are obvious
generalities made without any supporting
proof.

Mr. Boddington would perhaps generous-
ly concede to us the cost of the tube plus
overhead, plus patent royalties, plus a fair
return on our invested capital, and no
doubt figures that these should constitute
the cost of vacuum tubes. But he should
remember that unless we are to get back to
the ancient system of barter and trade, we
are compelled to distribute tubes thru job-
bers and dealers, with both classes of dis-
tributors requiring a fair profit in order to
do business and in order to make it pos-
sible for customers, such as Mr. Bodding-
ton, to obtain any article which they want
by immediate application to their dealer.
The manufacturer, jobber and dealer are,
of course, in business for the purpose of
improving their respective states of health
and should not be expected to make. any
profit for this service. I do not like to
continue this discussion further and will
not impose on you for more of your valu-
able space, but in closing would like to
state that if Mr. Boddington will put up a
suitable bond guaranteeing to produce tubes
for us at the price mentioned by him, we
shall be willing to offer him a position as
Chief Engineer at a salary of not less than
$6,000.00 per year.

Pacrric Rapio Superies Co.,
By ErLLery W. SToONE,
General Manager.

MORE PRAISE FOR RADIO NEWS.
Editor Rapto NEwWS :

I have been a constant reader of your
“finisht product,” namely Rapio News, and
am here to convince anyone that I find it
a very helpful magazine; one that all ama-
teurs should be proud to receive monthly.

Altho I’'m not exactly an amateur now—
that’s what I'd be termed on the outside.
So am taking this opportunity of express-
ing myself on Rapro News, to all whom
are concerned.

I have been buying Rapio News at mag-
azine stands ever since it was first pub-
lisht, in fact ever since I first became in-
terested in radio, and have always found
it an interesting magazine,—regardless of
covers—full of news and helpful diagrams
to anyone who is anxious to learn.

I note in one of your last issues that
there seems to be an increasing squabble
over a suitable cover for Rapio NEews.
Some like it, others don’t; those that don’t
—namely Mr. Instructor, K. C. school, Sa-
vannah, Ga., in the November issue.

As you know, due to human nature, you
can please some people some of the time,
others the rest of the time, but you can’t
please all the people all the time.

So I'll say keep it up, Mr. Editor, and

www americanradiohistorv com

carry on as before; those who criticise the
seemingly senseless covers must be new
“bugs” who don't know the “worth” of
Rapio News or else are altogether too
deeply devoted to théir art. Therefore
don’t appreciate a little joke once in a
white.

Congratulations, Mr. Editor—you ex-
plained conditions very nicely in “Editor’s
Note,” November issue, so I trust you will
receive no more kicks on a cover for Rapio
News. I also trust and hope that Mr. In-
structor at Savannah, Ga., snaps out of his
hop soon and comes to the realization that
radio was not invented for him personally.
He'll just have to get used to conditions
now existing. :

Such as NVL trying to, work commer-
cial traffic on 6oo while a local radio ex-
pert is filling the ether full of “Radio
Ridicule.”

Tll say better haye a little of this said
ridicule on a magazine cover, than to have
it all out in the ether as QRM.

J. D. Koresagr, U. S. N,
Officer in Charge
Radio Compass Station,
Cattle Point, Wash.,
via Friday Harbor.

EXPERIENCE OF OPS. ON “OTHER
SIDE.”

Editor Rapio NEws ;

_ In regard to the article by H. K. Dunn

in your February issue, it may be of in-

terest to add the experience of army op-

erators on the “other side.”

The division to which I have reference
operated with the British in Northern
France and the reception of FL commu-
niques on the.ground sets was frequent
enough to merit an order from the Signal
Officer forbidding the practice, owing to
the operator’s attention being taken irom
his regular watch.

We used the well-known French three-
stage (3Ter) amplifier in connection with
the regulation “aerial,” ground pegs set
about 5o meters apart, connecting to the
amplifier with No. 10 equivalent stranded
wire, weatherproof insulation.

I do not think that the amplifier char-
acteristics have any bearing on the sub-
ject, as like results were obtained with the
British amplifier which had different trans-
former ratics

Any infantry signaller with the 27th di-
vision can verify the above.

Lee KnowLson,
26 Mt. Vernon St.,
Newport, R. L

MONTHLY ISSUE ENOUGH.
Editor Rapio NEws:

Concerning an article in a recent copy
of Rapio News, I wish to say that the
question of issuino that magazine bi-
monthly is akin to absurd. It takes at least
a month for one to read and grasp all the
educational matter in Rapro NEWS.

Of course, if you purchase it simply for
the purpose of reading the various fiction
stories contained therein from time to
time, or if you only wish to look at the
pictures, then what you need is a weekly
edition, but for the majority of amateurs
and professionals who desire to extract
something of value from their reading,
once a month is plenty.

I  have communicated with exactly
twenty-one amateurs in Scranton, Pennsyl-
vania, and find that in every instance but
one, they voiced my opinions. Keep up the
quality and never mind the quantity, we
can’t have both. Yours successfully,

S. M. BoppinGToN,
Elmhurst, Pa,
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UNION COLLEGE RADIO CLUB,

The first code class of the Union College Radio
Club was held recently in the electrical engineer-
ing laboratory. Special instruction is being given
by expert club members to any who wish to take
up the practice. The affair is free of charge and
is open to all persons interested, townspeople as
well as college students. Those who own head-
fones are requested to bring them with them.

The radio club is receiving letters daily from
colleges and organizations of a similar nature,
complimenting the members of the club upon then
work.

Several reports of the radio club’s activities
have been reported in various radio magazines.
while in almost all eastern reports of stations heard
from, the Union club is mentioned. In addition
to this, the members of the Schenectady organ-
zation have written several articles for publication
dealing with the work of the organization for
technical magazines upon the requests of these
magazines. Letters have also been received from
newspapers asking information in regard to the
club, its organization and details about the col-
lege in general

The radio club is doing a valuable work in ad-
vertising the college in the Eastern part of the
country. That this fact is appreciated was shown
by a recent act of the publication board in which
the radio club was set aside together with the
athletic teams as an organization representing the
college as a whole and therefore exempt from the
Garnet tax.

The new apparatus is expected to arrive soon.
The club will then be able to communicate by
radio with any part of the countrv under favorable
conditions. It will give the radio club one of
the best sending and receiving sets in the coun-
try and will be far superior to those owned by
many larger colleges.

CHARLOTTETOWN WIRELESS CLUB.
The Charlottetown Wireless Club was organ-
ized Saturday evening, Dec. 4, for the purpose of
helping and encouraging radio amateurs in Prince
Edward Island. The membership is 15, with
numerous additional ‘‘hams.”

e are fortunate in securing for a clubroom
the wireless classroom of the Navy League. The
Navy League wireless station (XEN) is also at
our disposal. It consists of a 14-K.W. transmitter,
long and short-wave regenerative receivers with
two-step amplifier. We hope to send complete
description with pictures as soon as possible.
The officers elected at the organization meeting
for the ensuing year are: Gerald Maddigan,
chairman; Robert Weeks, vice-chairman; Nelson
Rattenburg, secretary-treasurer; Walter Hyndman,
chief operator and instructor. A library com-
mittee of three was also appointed. We will be
pleased to correspond with Canadian amateurs.
Address us: Charlottetown Wireless Club, Navy
League Building, Charlottetown, P, E. 1., Canada.

THE COLUMBIA RADIO CLUB.

The Columbia Radio Club held its first regular
meeting Feb. 25 at their headquarters at 4 Roland
Ave., DBaltimore, Md. Officers were elected as
follows: J. Stewart Davis, president; Clyde Friz,
treasurer; Wm. G. Buck, secretary. Since then
one honorary member has joined. The purpose
of the club is to create an interesting and instruc-
tive interest in radio teiegraphy and telefony. At
the present time an efhcient dampt-wave and
C.W. receptor has been installed, a short-wave re-
generative set is nearly finisht and a sending set
of ample range is being installea. Code practice
is also being arranged for. Correspondence from
other clubs is invited. Address all communications
to J. Stewart Davis, at above address.

IPSWICH RADIO CLUB.

The Ipswich Amateur Radio Club held its firsc
meeting Friday, Feb. 19, at 7.830 P. M., at the
house of the president. The following officers
were elected: President, Clarence Gould; vice-
president, Raymond Cook; secretary-treasurer. Wil-
liam Burke. There were eight members present.
At the next meecting there were fourteen presen..

It was decided to hold mectings every Friday at
the members’ houses until a club house can he
obtained. The dues are forty cents a month. No
fee is charged for admission.

The purpose of the club is for radio researcu
work and to aid beginners in learning the code.
We have a very capable president and he is help-
ing members greatly by preparing them for gov-
ernment licenses.

We would be pleased to correspond with other
clubs. Address all communications to William
Burke, Fellows Road, Ipswich, Mass.
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TECH HIGH RADIO CLUB,

At the 84th meeting of the Tech Radio Cluw,
on February third, Mr. Metcalf of the Magnavox
Co. gave a very interesting talk about the Mag-
navox loud-talker. e also gave the history of
the Magnavox, as well as explaining the principle
involved in this electro-dynamic receiver. As
the Tech Science Club attended this meeting,
much interest was stimulated along the lines of
radio. ’

The next day an assembly of the student body
was held. At this assembly a radiofone concert
was given. This was only made possible thru
the courtesy of the Magnavox Company and Ser-
ceant Travers, of the Signal Corps, located at the
Presidio, San Francisco, with whom plans for a
lecture and music reception were made.

A small two-wire aerial not over 75 feet long
and 40 feet high was used, and another stretch of
bell wire wrapt around a water pipe serving for a
ground. Together with this a three-step power
amplifier using 400 volt “B’’ battery was employed
after stepping up with a two.step amplifier. Most
signals could be heard all thru the halls and in
front of the school very distinctly.

After President Wallace Brainard, of the club,
had made a short talk on the subject of telefony,
the bulbs were turned on, The radiofone speech
of Sergeant Travers was about fifty times as strong
as an average man’s voice, being in fact too loud,
hecause of the echoing. After Sergeant Travers
had completed his lecture, he played a few records
on the phonograph, after which the concert was
terminated. Another interesting feature of the
cssembly was an expcriment with an Ingersoll
watch which was held up to a microfone. The
ticking of the watch could be heard very distinct-
ly all thru the auditorium, much to the amuse-
ment of the student body

During the week eight members were enrolled
in the radio club, probably on account of the
stimulated interest. We now have our meetings
every Thursday afternoon at 3.15 P. Al

MANHATTAN ASSOCIATION.

The Manhattan Association of Radio Scouts
started November 5, 1920. Since then it has risen
in the amateur radio field to a very high point.
The club now has a membership of 25 and is
open for more members. The requirements are:
You must be a member of the Boy Scouts and
know something about radio. The club meets
every Saturday afternoon at 8 P. M. The club
owns a wonderful transmitting set which was do-
nated by the Washington Cutting Co. It is
%4-K.W. multiple gap, 500 cycle set and can
reach a distance of 50 miles during the day and
at least 200 miles at night. Members have talked
to amateurs in Maine. They also have a receiving
set. The operating room is fixt up in the latest
style with brass tubing connections as on smps.
‘They also have a six-wire cage antenna, one of
the first in the city. The radio room is open every
day in the week and visitors are welcome. The
club is supervised by Mr. M. Schwartz, a Boy
Scout executive. There are also some noted ama-
teurs among the members such as the President,
Joe Pollock, 2BP; Secretary, Mr. Sparks; Chier

Operator, Benedict Goldman, 2VA.
The headquarters is 73 Madison Ave.,, New
York City.

ELIZABETH, N. J.,, RADIO CLUB,

The Junior Radio Club of Elizabeth, N. J., holds
meetings every TFriday evening at 7.30 at the
home of Mr. E Gundrum, 303 Cherry St. The
purpose of this club is to get all Elizabeth and
vicinity amateurs together for relay and experi-
mental work. Mr. Gundrum entertains the club
and other visitors with radio music from many
different radiofone stations. All amateurs wish-
ing to join should communicate with Mr. Gandrum
at the above address.

Plans are under way for a permanent club roomi.
The club has 10 members at the present time and
would like to have more. Fellows you do not
have to have a high powered transmitter to be-
come a membher of this club, just as ordinary send-
ing or receiving outfit. Code practice is held
at every meeting for those who cannot master
the code easily.

THE HOOSIER RADIO LEAGUE.

The Hoosier Radio League held its semi-annual
officers’ electicn Tuesday evening, March 1, at
the public library, in Kokomo, Ind. The follow-
ing officers were clected:

President, Kenneth Schneiderman, of Kokomo;
vice-president, Frank Wollingsworth, of Russia-
ville, Ind.; secretary, Walter Lanterman; treas-
urer, Vincent Guerin; corresponding secretary,
Wayne Bennett.
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The League has been going only six months
and we have 35 members. Anyone wishing to
become an associate member, that is any ama-
teur who lives where he can’t attend the meer-
ings, write to the corresponding secretary or vice-
president, Frank Hollingsworth, of Russiaville,
Ind.

MASSENA HIGH RADIO CLUB.

The Massena High School Radio Club was or-
ganized during the fifth week of the present school
year. The following officers being elected: Presi-
dent, Frank Bailey; secretary, Earle Plante; treas-
urer, Arthur Robinson; instructor, Frank S.
French.

Regular meetings are held every Monday eve-
ning at 7 P.M., at which code practice, radio
theory, construction and physical phenomena are
given and studied. Any member of the high school
is invited to join the club, his club rating being
based upon the results obtained from written ex-
aminations given by the instructor.

‘Monthly dues of 25 cents are charged, fines
being imposed for back payment and for unex-
cused absences from the regular meetings.

Correspondence with amateurs and other radio
clubs is invited. Address Frank S. French, In-
structor, Massena High School Radio Club, Mas-
sena, N. Y., care Massena High School.

BENNINGTON Y. M, C, A, CLUB.

The Radio Club of the Bennington Y. M. C. A.
was organized March 11, 1920, and has held
weekly meetings at its headquarters in the local
Y, M. C. A. regularly, except during' the sum-
mer recess, when recognized activities ceased be-
cause of temporary depletion of membership caused
by the school vacation. The club started with 18
members in charge of S, C. Lyons and elected
the following officers: Gen. Sec., H. W. Winslow;
president, I. Pelsue; corresponding secretary, F.
Cowan; and treasurer, E. Ransom. It now has
upon its rolls the names of about 40 young men,
among whom are some very promising amateurs.
Thru the generosity of Mr. Winslow of the Y. M.

A., the club now possesses a well-appointed
radio room, a receiving outfit with single stage
amplifier, a 34 K. V. A. spark transmitter, and a
small, but complete X-Ray outfit. Some good
work has already been performed with the re-
ceiving apparatus, altho the transmitter has not
yet been officially operated, due to lack of a sta-
tion license. There was organized, recently, a
branch of the club at S Shaftsbury, Vt.,, and as
several of the members have private stations, there
is plenty of opportunity for team work. All
communications should be addresst to Mr. Fred
Cowan, School Street, Bennington, Vt.

A WIRELESS DANCE.

On March 3 the Technical Research Society of
Steel High School, Dayton, Ohio, held an
unique wireless dance at a local dance hall. The
music was furnisht by the McCook’s Aviation
Field radiofone It was received at the dance hall
and amplified with a Magnavox amplifier to a
sufficient intensity for dancing. Several of the
latest records were played on the victrola at Mc-
Cook’s Field. The dance was well attended and
an advertisement in the newspaper brot grati-
fying results. Here is a fine idea for radio clubs
and other organizations who can arrange to get
some nearby station to transmit music. Also this
served as an excellent advertisement for the so-
ciety.

LONG BEACH RADIO AND RESEARCH
ASSOCIATION.

The Long Beach Radio and Research Associa-
tion was organized December 20th, 1920, by a
few live wire amateurs to carry on and to further
radio in this city. The officers of the association

are: Mr. Moore, president; Mr. Lithgow, vice-
president; NMp  Stiles, searetary-treasurer, and
Mr. Collier, corresponding secretary.

The association boasts its own club room

and a total of twenty members. At present you

are not required to pass a test to obtain admit-

tance into the association. The dues are fifty cents

a month per member; this money goes to defray -
the association’s expenses and to buy magazines

and needed apparata.

Meetings are held every Monday night at 7.30
o’clock at the club room, where lectures which
have been assigned at the previous meetings are
given.

Anyone desiring to communicate with a live-
wire association out for members, should corres-
pond with the secretary, Mr. W. A. Stiles, 445
Cedar Avenue, Long Beach, California.
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THEATRE MUSIC SENT BY
RADIOFONE.

The latest thing in providing entertain-
ment by radiofone in Pittsburgh is the
sending out of portions of the program
given at a downtown theater. This is
accomplisht in the same manner as the
church services at the Calvary Church in
the East End. Telefone transmitters placed
in the theater collect and transmit the sound
over a special telefone wire to the radio
station of the Westinghouse company in
East Pittsburgh (Radio KDKA), where it
is then sent out by radiofone.

SECONDARY ELECTRON EMIS-
SION FROM COPPER SURFACES.
By I. Garnett Barber. :
SYNOPSIS

Secondary Electrons from a Copper Sur-
face Bombarded by Electrons—The meth-
od used was to measure the current flow-
ing to the bombarded plate as a function
of the grid potential. By using sufficiently
low pressures the ionization effect was
made negligible. (1) The coefficient of
secondary emission was found to increase
somewhat with the energy of the primary
electron up to 500 volts, but never exceeded
1.5 per electron; the coefficient was in-
creased by heat treating the plate and was
greatly decreased by raising the tempera-
ture of the plate. (2) The energy of the
secondary electrons was always less than
that correspording to a fall thru five volts,
yvet owing to the roughness of the sur-
face an accelerating potential of about 10
volts is required to release most of the
secondary electrons from the plate. (3)
As to the origin of these rays, the fact
that their maximum energy is always less
than the energy of the primary rays and
the shape of the curves obtained both in-
dicate that the secondary electrons are not
reflected electrens.

Reflection oi electrotonic rays with en-
ergy below soo volts, from a copper sur-
face seems to be zero, or at least small.

STABILITY CONDITIONS IN
VACUUM TUBE CIRCUITS.
By R. D. Duncan, Jr.
SYNOPSIS

Condition for Sustained Oscillations in
Vacuum Tube Circuits—After reviewing
the fundamental requirements for such os-
cillations in any three electrode vacuum
tube circuit, the fundamental equation for
the plate current of a tube with a linear
volt-ampere characteristic: i, = (v, + #vg)
R, is differentiated, — dv,/di, is put equal
to the load resistance in the plate circuit R,
and thus the equation: # = —(1 + R¢/Ry)
dv,/dv, is obtained as a general relation
between the constants of any oscillating
circuit: R, the internal resistance of the
plate-filament path R, the amplification
constant # and the derivative of the plate
voltage with respect to the grid voltage.
This expression is evaluated for five stand-
ard types of circuit: Hartley, Colpitts,
Meiszner, tuned-plate and tuned grid; and
it is experimentally verified for the first
two.

RECENT APPLICATION OF RADIO
TO MILITARY AERONAUTICS.

HE use of radio communication, both

telegraph and telefone, on the mili-

tary airplane is perhaps the latest ap-
plication of radio science, increasing ten-
fold the usefulness of the airplane and al-
ready influencing the design of military air-
craft. Airplanes have been called the eyes
of the army but eyes without means of in-
stantly communicating images and impres-
sions registered upon the retina would find

I
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but a limited sphere of application. It 1s
in the performance of this function that
radio finds such an important place in mili-
tary aeronautics. The dots and dashes of
the Morse code transmitted from the trail-
ing aerial of the airplane carry to the ears
of the artillerv battery commander the cor-
rection for each shot fired, enabling him to
group his hits on an invisible target with a
degree of accuracy as great as is possible
when the target can be seen, or bring to a
waiting general news of enemy troop move-
ment observed from the air.

Squadrons of Attack Pursuit Planes can
be maneuvered in flight by means of the
wireless telefone from the airplane of the

Radio Articles in the
April Science and
[nvention

Radio “Talk” Relayed to Land Lines.
With special diagrams showing the
various elements comprising the
complete radio and wire telefone
circuit from the Avalon station,
Catalina Islands, to the S. S.
Gloucester on the Atlantic Ocean.
One of the interesting points shown
in diagram for the benefit of radio
students is the curves of the dif-
ferent currents in each part of the
radio and wire system at any

moment.
Audio - Frequency Amplifier in
France. By Robert E. Lacault.

This article is of exceptional in-
terest to all radio men and is re-
plete with photos and diagrams of
the various hook-ups used in mul-
tiple-stage audion amplifiers of the
French Army type.

U. S. Bureau of Standards Radio
News.

The Oracle—Question and Answer
Column.

Electricity from the Air. The latest
development in this little known
branch of science. With wash
drawing and diagrams showing ap-
paratus, etc.

Do not fail to read H. Gernsback’s
wonderfully entrancing story of a
trip in the latest space flier. Mr.
Gernsback’s article describes all of
the principal types of interstellar
flying machines and many extreme-
ly interesting scientific as well as
physical phenomena are interest-
ingly dwelt upon. *

squadron commander or from the ground
easily as a company of infantry is han-
dled. By the same means, a machine en-
gaged in aerial combat and outnumbered
may call for assistance.

Bombing planes lost in the fog or dark-
ness are directed unerringly to the home
airdrome by the radio direction finder and
airplanes without pilots, controlled entirely
by radio, are already a reality.

The Air Service of the Army, realizing
the importance of this newest phase of
radio, has establisht a school for the train-
ing of personnel to install, operate and
maintain the radio equipment of airplanes
at all the flying fields thruout the country.
Radio engineers and operators, as well as
experienced amateurs, may qualify for at-
tendance at this school upon application to
any army recruiting officer or to the office
]%f t(}jle Chief of Air Service, Washington,
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A NEW METHOD OF PRODUCING
HIGH-TENSION DIRECT
CURRENT.

By M. Schenkel.

For many scientific and practical pur-
poses, small high-tension direct currents
are required. Sometimes a few milliam-
peres are all that is necessary. Generally,
accumulators in series have been used, but
they are very inconvenient, so that high-
tension machinery has sometimes been em-
ployed, or even electrostatic devices, in
which a condenser is always used. The
condenser is certainly simple and cheap,
but its voltage rapidly falls off. In order
to keep up the voltage, some method of
charging it continually must be used.
Among these plans may be mentioned those
employing rotating contact pieces, which
connect the condenser intermittently with
the poles of an alternating-current source
of power, those employing valve cells, and
lastly the so-called vacuum valve tubes.
Delon’s device, which has already been de-
scribed by Lichtenstein, is among those
which employ rotating contact pieces.
Greinacher has used valve cells to produce
direct-current voltages up to 10,000; but
both these plans have the disadvantage that
an external source of power of relatively
high voltage must be provided, for a sin-
gle condenser can at most be charged to a
voltage which is equal to V2 time, the ef-
fective voltage of the external source.
With Delon’s and Greinacher’s methods,
the former of which employs two condens-
ers and two valve cells, the maximum volt-
age that can be reached is 2.83 times that
of the source of alternate-current power.
In order to produce 100,000 volts on direct
current it is necessary to have an alternate
voltage at least of 40,000 volts; this re-
quires a good deal of space and many ac-
cessories.

In the present article a new plan is de-
scribed which also employs condensers, but
the necessary alternate-current voltage is
much less than before. Let us suppose an
alternate-current source of power repre-
sented by the winding W in Fig. 1. Let it
be joined in series with the condenser C
and the valve tube J/; then, as the current
passes in the new direction in the winding,
the condenser is changed to the maximum
value of that voltage, and let us suppose
this maximum value to be .V2. While in
this first half cycle—i. e., during the charg-
ing of the condenser—the voltage of the
winding is opposed to that of the condens-
er, in the other half they will both be in
the same direction, so that the winding, to-
gether with the condenser, will have a
maximum voltage of 2V2. The arrows in
Fig. 1 are intended to show this. The new
arrangement consists in adding another
condenser and valve tube, so that the sec-
ond condenser becomes charged when this
maximum voltage of 2V 2 occurs. This sec-
ond condenser, then, becomes charged with
the maximum voltage of 2V2, and the
charge cannot be lost in consequence of the
valve tube. At the next reversal of direc-
tion a third condenser can be charged to
3V2, and, if the process is further contin-
ued, the voltage can be still further mag-
nified. Thus, if there are five condensers,
and an original alternate-current voltage of
15,000, the fifth condénser will be charged
to a voltage of 106,000 volts. If we sup-
pose the winding W to be disconnected,
then the condensers will endeavor to dis-
charge thru the valve tubes. In Fig. I
the are five valve tubes in series, and the
voltage is distributed between them. The
discharge voltage thru. each is, there-

(Continued on page 750)
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Found by Radio

"VE been “op” aboard this old wagon
the S. S. Dunkirk for some time and
just must sprcad myself some now.
My radio cabin is of fairish size lo-
cated aft on the hoat deck and is di-
vided into the wireless room and my pri-
vate ‘“digs.” This hookup leaves me more
or less disconnected from the rest of the
crush aboard, but there is plenty QRM
from Dbelow and the speaking-tube from
the bridge pours out some queer unprint-
able things. However, you don’t want to
know so much of this old tub, so I'll tell
you how I managed to get that nifty new
three-stage amplifier what sleeps with me
now, complete with “A” and “B” batteries
n’cverything. s

When I migrates from radiobug-
dom to this stage of the game I

Ry HARRY WELTON

flash play with my own little D. F. plant
and thereat I rush into my private shack
to get a QTE off VCT while the chance
is good. Pronto my ol’ loop is goin’ the
rounds. You sce it is located directly
over the mushroom ventilator in the deck
head right over my table and I have a rod
running thru this vent attached to the
loop frame and a nice shiny old sewing
machine balance wheel at the bottom for
a turning handle which carries a pointer
and there is a 360° dial right under. VCT
is workin’ long and fast so I takes him
several times, to make sure, and get the
same thing. Now you savvé the idea is—
where these two bearings—off two differ-
ent points of land—cross, is the position
of our ship. I don't bother with the speak-
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with—QST de YOB—S. S. Borderline po-
sitien unknown bearing by radio 72° off
Cape Race—engines disabled, require im-
mediate assistance.” Hec must be buckin’
ag’in the same conditions as us I reckons
as he don’t know where he is. I lose no
time startin’ up an’ givin’ him the *I get
you,” then passin’ the dope to the ol man.
He tells me this is very vagne—meanin’
the position—as this helpless one can be
anvwhere on that bearing and we would
have to chase around till we could see him
so 1 suggests my D. F. again and he laughs
a little but says “Try your luck.” ]
Pretty quick T have YOB on the string
and after informin’ him “we’re coming,”
I request him to pay off some good long
sigs for a coupla minutes which he does
“toote sweet.” I start swingin’ my
loop again and have time to check

lugs along my trusty old home-
made tuner (no sentiment you
compree-) and V. T. detector cabi-
net which T hooked up to a loop
aerial placed on the roof of my
“digs” cabin, makin’ a fine little di-
rection finder which I experiment
with in my off duty hours. You
see I keep it in here so’s to get
away from the main gear and thusly
avoid any arguments between the
two armies of microhenries and
also prevent the grid from leakin’
all over the place and maybe spoil
some good message forms; but I
have to get my “A” and “B” juice
from the “op” room as I never
have been able since “comin’ to sea”
to scratch up the necessary coin for
these valuable acquisitions, altho
I’'m hopin’ an’ hopin’ an’ wishin’
you know and savin’ hard as a
miser, I don't see any “means” in
sight yet. And you must admit
I'm some optimistic as T also figures
on gettin’ a coupla’ stage amplifier
so’s 1 can work on my D. F. at “all
hours” instead of as now only
when close to stations.

We were twelve days out from
Glasgow for Halifax running a
norther course which would bring
us out fairly close to Cape Race.
The last three days running was
thru thick ice and fog and as we
hadn’t had a “shot” at the sun for
that time our position was anything
but clear—puttin’ it mildly. The
old man is pacin’ the bridge nerv-
ous like as it seems we're pretty
handy to the banks. I tells him
from the way VCE is drilling into
my ears we can’t be more than a hundred
miles off, which doesn’t please him any.

About an hour later I'm sittin’ very quiet
listening to the goings on when I get a
vell from the bridge thru the speakin’ tube
with orders to get a — radio bearing off
Cape Race. I jams in the main switch,
swings over to Soo mcters at top speed
and give VAZ a shout for a QTE. He
comes back right smart with “K.” 1 then
shoots him the sigs and he must be workin’
particular fast tonight for it doesn’t seem
I have time to ring back to “receiving”’
when he comes thru with our bearing. 1
finish off with him and shouts the word
on to the old man. Of course we ain't got
our longitude or latitude so this bearing
doesn’t wisen us up much and as I’'m hear-
in’ Sable Island on his smooth musical
note O. K. now as he hands a bunch of
“Ps” to VCS 1 figures it’s time I pull some

Now as He Hands a Bunch of ‘‘Ps” to VCS I Figure It's Time
I Pull Some Flash Play With My Own Little Direction Finder.

in’ tube but hikes up to the bridge personal
and hand the o’ man the news with some
explanation  The ginks aboard here have
becn kinda handin’ me the laugh about my
“cxperiments” you know and the “om”
frowns a little when he begins to compree
what I’'m sayin’, but I don’t wait to see if
he believes or not.

About five minutes later tho I feel her
swing some -to port, and I run along to
have a peep at the standard compass by
which I see he has hauled her to a more
southern course, which is some gratifyin’
to me. This will bring us outa reach of
the banks.

When I gets back to the works and am
comfortable again with the fones fittin’
snugly I have just lit a fag for a good
draw when some geezer starts up on a
note which sounds like a cricket’s crick
and disturbs the ether somethin’ awful
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the bearing twice before he quits.
Rushin’ the news to daddy on the
bridge he lays my bearing and this
guy’s bearing off Cape Race down
on the chart and finds the “fix”
where this guy is supposed to be at,
if the bearings are correct. He's
only some scventy miles from us.
We have hauled around now to a
course which will bring us out on
top of this YOB fella.

I hear much parley on the bridge
about it bein’ some job this chasin’
thru fog and ice, but they cheer
up some when the VCE weather
reports come thru which indicate
fresh northwest winds. This will
lift the fog and sure enough the
barometer is rising. Well, we're
proceedin’ along now with the ice
holding us down to seven knots.
I stay up most all night communi-
catin’ with our new acquaintance
and every once in a while I take a

bearing off him and find we're
headed his way pretty straight.
About six bells in the middle

watch I goes out on deck for a
look around, you know, and find a
stiff breeze blowing and the fog
practically all gone, which I figures
should be some satisfying to the
O. M.

I'm sittin’ dopy like from then
on as ’bout all I can hear is VCT,
VCE and VCS workin’ now and
then at top speed as they have the
ether most to themselves in these
wee hours. Every so often I get
a shout from our helpless ‘friend
and find we’re gettin’ closer all the
time, from the way he’s comin’ in.
Pretty soon it’s time for mornin’ eats and
when the mate comes down he tells me—
speakin’ as if he wasn’t believin’ all along,
you know—he says: “Well, Sparks, I guess
you're right. I see some smoke about two
points on the port bow which looks about
twelve miles off—we'll be up to him in less
thar two hours.” '

Breakfast over, we're all on deck watch-
in’ the smoke and by two bells in the first
watch we're right up close. I won’t bore
you with the details, but judging from the
row on decks of both steamers I figures
they’re havin’ a hell of a time hookin’ ’em
up, and as I looked it over when they have
finisht I figures they have enough lines on
to pull the Woolworth Building away.

After some more bangin’, etc., we're
under way with our tow, makin’ about six
knots and gettin’ cléar of the ice pretty
(Continued on page 710)
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Two-Step Audiotron Amplifier
By FREDERICK J. RUMFORD, E. E.
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General view
and dimen-
sions of the
panel support-
ing the
various parts
of the two-
stage audio
frequency am-
plifier, The
panel is sup-
ported by two
brackets,
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TWO-STEP audiotron amplifier

is just the thing for the experi-

menter who has one or more audio-

tron vacuum tubes and a couple of

sets of “B” batteries on hand. Most
all experimenters have the above appara-
tus knocking around their shop or labora-
tory, and if not, it can be purchased at
small cost, when you come to consider
the price it takes to buy a two-step am-
plifier made up. All told, this outfit
1shouldn’t cost more than twenty-five dol-
ars.

Several have been made up and very
good results obtained. The outfit is effi-
cient and simple in construction, is easily
and quickly assembled, and takes but
very little space on the operating table.

It has been the experience of the writer
in the past that the largest number of
amateurs use the audiotron vacuum tube
solely for the purpose of receiving wire-
less messages, and for that reason, ex-
periments have been conducted along that
line and a very efficient and simple am-
plifier has been developed with the use
of two audiotron vacuum tubes. This is
the first amplifier that I have seen using
the audiotron vacuum tubes, as long as
I have been in the radio game, and has
only been fully developed by the spending
of considerable time and money in a
laboratory fully equipt for such experi-
ments.

It would be a good idea to read the
description of this article several times
before starting to work on the outfit. It
is of the utmost importance that very
particular pains be used in making up
the different parts.

Careful attention should be paid to the

accompanying drawings in order that all
hook-ups are connected right. Be careful
that the “B” batteries dont get connected
on to the audiotron filament as it would
bur_n out the tube. Of course, the ex-
perimenter may have ideas as to his own
hook-ups, but the one already worked
out in this article is really the best that
can be obtained because most every
hook-up conceivable was tried out in the
making up of this outfit.

Fig. No. 1, represents the general as-
sembly of the front view of the panel,
showing the wiring which is on the back
of the panel, illustrated by the thick
heavy lines. It also shows the different
apparata all mounted on the front of the
panel. The dimensions are shown by the
dot and dash lines, and the concealed
apparatus is shown by the dotted lines,
also, the brackets assembly, that is if a
set of brackets is used. The symbols are:
R, rheostat; P, potentiometer; T.R., tele-
fone receivers; F.C., filament control
switches; B1, B battery number one; Bz,
B battery number two; A1, A battery
No. 1 for the filament; A2, A battery No.
2 for filament; C, condenser; A.T. auto
transformer or spark coil; and’S, second-
ary of the receiving transformer. Figure
No. 1 has been drawn to full scale.

Fig. No. 2 shows the general wiring
diagram of the whole outfit connected up
ready for instant use, including the ex-
ternal hook-ups along with the different
symbols designating the different appara-
tus. In Fie. 2 the wiring has been made
as simple as possible and no trouble
should be encountered in making the con-
nections.

In order the

to make up two-step
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audiotron amplifier, the reader should
have the following parts available: two
potentiometers; two rheostats; two audio-
tron vacuum tubes; two 180 degree
scales; two filament control switches with
complete assembly; twenty-six copper or
brass binding posts; one panel which will
be fully described further on in this ar-
ticle.

With this outfit there are a lot of sta-
tions that can be heard across the room
from the operating table with the receiv-
ers laid on the table, or again the re-
ceivers can have a loud speaking horn
connected to them, causing the signals to
be heard all over the room. Another in-
teresting fact is that it is possible for the
experimenter to connect his outfit onto
a loud speaking horn and he can save the
additional expense of purchasing extra
telefone receivers.

In making the amplifier, start with the
panel, which may be of oak, rubber or
bakelite. In this particular instance, oak
was used as it can be obtained cheaper
than either of the other two. A piece of
oak suitable for the purpose can be pur-
chased for $1.00 or $1.50, but, of course,
those of us who can afford to buy bake-
lite or rubber will obtain better results.
However, the oak will do very nicely.

The dimensions of the panel in question
are respectively 1424” long, 1124” in width
or height and 4" or 34" thick. It is now
advisable that the next step be the meas-
uring and drilling of holes. The panel
should then be sandpapered to a smooth
finish. After that it is ready to be paint-
ed or varnisht, just as is preferred. This.
is a matter of judgment. On the panel
in question a glossy black insulating com-
pound was used, which could be highly
polisht.

It would be a good idea to have the
panel engraved and have the indentations
filled with a white substance which will
designate the different articles and their
different uses. It will also give the
panel a far nicer appearance and help to
set the outfit off to better advantage.
The next step in the construction is the
mounting of the different articles and
their switches, tubes, etc. As will be seen
in Fig. 1, the correct dimensions are given
for the mounting of the different arti-
cles on the front and the back of the

panel. The reader will note that the bat-
(Continued on page 742)
B
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Diagram of Connections of the Audio Freaquency
Amplifier Using Aundiotron Tubes.
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A Synchronous Rotary Gap

T has been found difficult by radio ama-

teurs to introduce the rotary gap in their

set because of their using a spark coil. A
rotary gap, when used with the ordinary
vibrator spark coil, produces a very ragged
spark instead of the expected pure one.

For use with a rotary gap an alternating
current of about 500 cycles must be used in
order to produce the desired results.

I have tested out the ordinary synchroni-
zer, whereby the current is interrupted only,
and have found it to be inefficient.

This form of synchronizer, instead of in-
terrupting the current, causes it to be re-
versed eight times per revolution, and there-
fore changes it to a true alternating current.

The accompanying drawing shows clearly
the construction of the device. The two
separate strips on the commutator are in-
sulated from each other.

The interrupter of the spark coil should
be short-circuited. Every horizontal slit on
the commutator should be in a straight line
with a plug of the eight-plug rotary. This
zflrll-angement should be adjusted very care-

ully.

A rheostat should be used to regulate the
speed of the motor. The transmitting cir-
cuit is such as is used for the ordinary
rotary.

By WILLIAM SAMBUR

Syncbronous Rotary Gap.
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For the ham
who uses a
spark coil,

here is a !
convenient
way to build
a synchronous
rotary gap.
On the same
shaft an in-
terrupter and
the rotor of
the gap are
mounted.
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2 of these Strips of Copper:

Ideal Portable Aerial For Vacationists

previously equipt and ready for easy
erection on the camping ground, the
radio enthusiast need no longer leave his
beloved hobby at home nor spend unneces-
sary time and energy in preliminary me-
chanical labor when he shall arrive in camp.
For best results, all ideas should be dis-
carded of taking a chance on finding a
suitable tree or on being able to climb safe-
ly that tree if found (remembering the
fickleness of weather and wood).
Before leaving home, prepare a portable
pole and aerial, practical and 100 per cent
efficient, as follows: Procure four twelve-

WITH_ a satisfactory portable aerial,
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‘When in a Field or at Camp With a Portable
Bet, This Mast is the Most Convenient Means
of Supporting an Aerial,

By CLAYTON B. LE GALLEZ

foot lengths of spruce—a wood light but
strong—2%;" x 214" in dimension. Shape
these pieces in cylindrical form, finishing
neatly with sandpaper and paint. Let us
call these lengths, sections 1, 2, 3 and 4—
the bottom section being No. 1, the next 2,
the next 3 and the top one No. 4, respec-
tively.

Fit a brass or iron ferrule 18" long
tightly about the upper end of sections I
and 3, letting it project ¢” from the end
of the section. Whittle the lower end of
sections 2 and 4 so that they may be in-
serted in ferrule. At upper end of section
2 and lower end of section 3, screw on—
using wood screws—an iron band shaped
as in diagrams 3 and 4 and large enough
to allow two sections to slide freely within.

At lower end of section 1, attach con-
venient arrangement for winding and fast-
ening hoisting rope; a halyard fastener re-
cesst in pole is excellent. Fasten a pulley
for the hoisting rope and three eyes for
the guy ropes to the iron band at the top
of section 2. (Diagram 3.) Provide each
of the 3 guy ropes with snaps. Also fasten
an eye to the band at the bottom of sec-
tion 3 (Diagram 4) for the hoisting rope
which should be about 50 feet long and
provided with a snap.

At the top of section 4 (Diagram 2), in-
sert a length of 18” brass pipe, extending
four inches from the end of section and
threaded at the top. In the outfit have a
large wing nut to fit this. Procure five
brass collars, each with a center-hole large
enough to slip over this brass pipe—solder-
ing a so-foot “lead-in” to one and a 75-foot
aerial wire to cach of the four others. At
the ground end of each aerial wire place
a Ball insulator and six feet of rope.

Provide also in the outfit four 75-foot
lengths of No. 12 R. C. wire (to be used
for capacity ground) and an extra length
with a connector on the end (Diagram 5)
for connecting these wires and lastly sever
tent-pegs.

With the material thus prepared, the
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rope and wire can be coiled and the four
spruce sections strapt together for easy,
practical portage or shipment. On reach-
ing camp, the site for the pole can now be
selected with reference to one’s own con-
venience rather than to that of nature (as
is not the case when depending on trees or
other natural supports).

To erect the pole and aerial, slip the
lower end of section 2 into the ferrule at
the upper end of section 1 and the lower
end of 4 into upper end of 3. Lay these
two 24-foot lengths parallel to each other
on the ground and side by side so they will
slide within the iron bands when upright.

Snap the three guy ropes to the top of
scction 2. Snap the hoisting rope to the
eye on the band at the bottom of section 3,
thread it thru the pulley at the top of sec~
tion 2 and bring it to the halyard fastener
at the bottom of section 1. Place the brass
collar with the “lead in” first on the brass
pipe extending from the top of section 4,
then the four other collars with aerial wires
attached and screw down with the wing
nut to form a connection.

Now raise the two lengths in an upright
position, mutually encircled with the iron
bands. Stretch and fasten the guy ropes
securely to three tent-pegs driven in the
ground. Pulling the hoisting rope, raise
the two combined top sections until sec-
tions 2 and 3 overlap about 215 feet.
Fasten the hoisting rope securely to the
halyard fastener.

Attach the lead-in to the set and the
four aerial wires to the four remaining
tent-pegs by means of the rope already at-
tached, leaving the wires thus some dis-
tance from the ground. This forms an
umbrella aerial which has proved most ef-
ficient for outdoor work.

On the earth, below each aerial wire, lay
a length of the R. C. wire for capacity
ground, bringine the four together at the
base of the pole, connecting with the pro-
vided connector on the extra length of

(Continued on page 748)
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Junhior Radio Course

N the last lesson, the principles of the

regenerative  circuit  was  explained,

which is in itself quite simple. We

shall now explain why variometers are

used in the short wave sets instead of
another type of inductance.

At first it is necessary to explain the
functioning of a variometer, which con-
sists of two coils, one of which can be
turned to 180 degrees inside the other.

The variometer may be compared to an
ordinarv variable inductance, the number
of turns of which may be varied at will,
but the two distinct advantages of the va-
riometer arc—the absence of dead end
losses caused by the unused part of the in-
ductance, and the variation of wave-length
which is as continuous as obtained by a
variable condenser.

When the windings of a variometer are
in the samec direction, the two fields are
added and therefore the wave-length is
maximum as shown in A, Fig. 1, and equal
to a large inductance.

Variable couplirg .

-

wlnl

rrgure 4

In Long Wave Receivers the Tuning is Generally
Made With Fixt Inductances and Variable Con-
densers Instead of Variometers.

When the windings are at right angles,
there is no mutual inductance and the
wave-length is shorter and equals about
the value of inductance shown in B, Fig. 1.

Then when revolved to 180 degrees, the
two windings are in opposition to each
other;, the total inductance is then mini-
mum and about the same as would be ob-
tained on the fixt inductance in C, Fig. 1.
But all this variation is obtained without
having any unused part of the winding.

For the rcasons explained, this form of
variable inductance being the most efficient
for a certain range of wave-length, it has
been adopted by Tost of the manufactur—
ers in the construction of regenerative sets.

By referring to Fig. 2, it can be seen
that the variometers are loosely coupled,
and by referring to Fig. 1 of the Junior
Course in the March issue of Rapio NEws,
it can be seen that the circuits are practi-
cally the same.

Some of the energy in the plate circuit
is fed back by induction to the grid cir-
cuit, and the amplitude of the original grid
oscillations is increased. The same process
is then repeated, regenerating the oscilla-

The Regenerative Receiver

Amplitying  7ransformer

i

Frgure 3

This is the Audio Frequency Regenerative Cir-

cuit. Instead of Inductances an Amplifying
Transformer is Used.
tions. By this process the incoming sig-

nals may be amplified to a great extent and
if the coupling between the grid and plate
circuits is tight enough, the circuit oscil-
lates, producing undampt oscillations which
may be used to produce beats for the re-
ception of undampt waves.

AUDIO FREQUENCY REGENERATIVE
CIRCUITS.

On the same principle the audio fre-
quency component of the plate circuit can
be amplified as well.

In Fig. 3 is shown the hook-up of an
audio frequency regenerative circuit. The
oscillations induced in the secondary cir-
cuit of the receiver are rectified by the
V. T. acting as a detector, and then am-
plified by the amplifying transformer, the
secondary of which impresses upon the
grid the amplified current. This amplifica-
tion is repeated many times, giving very
good amplification using only one V., T.
as a detector and amplifier, as is the case
in the regenerative circuit.

In fact the impedance of the transformer
should be the same or greater than the in-
ternal resistance of the tube and a con-
denser of about .00z mf. should shunt the
secondary winding to provide a path for
the H. F. oscillations.

LONG WAVE REGENERATIVE CIRCUIT.

For long wave receptlon variometers are
not used as the range of wave-lengths is
too great, and very large variometers espe-
ciallv designed would be necessary to an-
swer the purpose.

It is more convenient to use circuits
tuned by means of variable condensers as
shown in Fig. 4; a part of the grid coil is

T M=

rFgure 7

Comparison of the Value of Inductance Qbtained
With a Variometer and An Ordinary Tuning Coil.
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coupled to the aerial inductance and tuned
by a variable condenser. The plate circuit
is tuned the same way and a small fixt ca-
pacity shunting the fones is used as a pass-
by for H. F. oscillations.

The coupling between the grid and plate
coils G and P being ad]ustable it is found
that the most sensitive regenerative point
for spark signals is just before the circuit
oscillates.

1f the circuit is made to generate oscil-
lations by sufficient coupllnc of the grid
and plate coils, undampt waves may be re-
ceived by the beat method already ex-
plained.

In this case. where the receiving circuit
produces oscillations for the reception of
undamot waves, the method is called awuto-
dyne, auto meaning itself and dyne, mean-
ing power; that is to say which produces
its owun power.

When a separate oscillator is coupled to
the receiving circuit for undampt wave re-

Nariomefers,
¥

Coupler

Figure 2

Typical Hook-up of a Short Wave Regenerative
Set Having a Means of Tuning in Both the Grid
and Plate Circuit.

ception, the method is called heterodyne;
hetero meaning from the outside; the gen-
eral meaning is then, power coming from
the outside. But in fact the result obtained
is the same, i. e, beats are produced which
may be rectified by a detector.

In the circuit described for long waves,
cither single layer or bank wound coils
may be used equally as well, the tuning
cffected by variable condensers being very
sharp with either form of 1nductance but
the bank wound, or honeycomb coils, have
several advantages which have made this
type of inductances generally adopted for
long wave reception.

QUESTIONS FOR THIS LESSON.

1. Explain the principle of the regenera-
tive receiver.

2, Why are variometers generally used
for short wave reception?

3. How is it possible to regenerate audio
frequency oscillations?

4. Explain the meaning of autodyne and
heterodyne.
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A Complete Receiving Set for 25 Cents

HE one surc way of making a con-
vert to the wircless art is to have
him “listen in” long enough to real-
ize that the whole world is wait-

] ing to talk to him, and then lead
him to the work hench. Doubtless there
are thousands of lads who look wist-
fullv at the supply cata]ocrs but get no
fmther feeling that the cost is beyond their
scant means or that their electrical and
mechanical knowledge is insufficient to cope
with the coustruction of the various con-
densers, coils and detectors so beautifully
pictured.

The rcceiving set illustrated was planned
for just these boys, the item of expense
and the difficulties of construction having
been eliminated. The writer made it com-
plete in one evening and had time to spare,
It was designed to get the boys started in a
practical way, however small, because any
boy, who is a rcal boy, who receives a mes-
sage on apparatus of his own construction

will no longer be immune to the radio
bacillus.  He may throw
the set awav in a month =

By JOHN D. ADAMS

up the condenser will not rub on the bench.

The variable condenser is arranged as
follows: TFirst press down a piece of
paraffined paper and then a sheet of smooth
tinfoil on top of this, working out all the
wrinkles and bringing the left-hand edge
around over the side of the board so that
connection may he easily made therewith.
The tinfoil should contain an area of from
15 to 25 square inches, depending upon how
thin the paper is between the plates The
upper plate consists of a smooth piece of
heavy tin, the corners and edges of which
have been smoothed off. This is to be fas-
tened down with two screws and is slightly
bent down so that the free edge will stand
about a quarter of an inch from the tinfoil.
Cut the latter away for about a quarter of an
inch from around the screw holes and coat
with shellac. Cover with a piece of shel-
lacked paper and press flat. Screw down
the tin plate, and provide some sort of a
screw adjustment so that the distance be-
tween the plate and the tinfoil may be

should be added to the coil. 1f the signals
are loudest when the condenser is wide open
it is probable that too many turns are being
used. The capacity of the condenser itself
may be reduced considerably by placing an-
other sheet of paper between the plate and
the tinfoil.

We have now only to construct the de-
tector, and here more than on any other
feature depends the strength of the signals.
Do not use a large crystal. Break it up into
pieces not more than an eighth or a quarter
of an inch, and then test a dozen or more
pieces until a sensitive face is found. To
do this the crystal does not have to be
mounted. Simply put it on any clean metal
surface and carefully go over each with a
whisker wire, which may be easily handled
by sticking it in the end of a piece of wood.
A est buzzer will be necessary, and, of
course, connections must be made in the
ustial manner, which is shown in the small
diagram. When a good crystal is found,
solder a brass nut or a short piece
of tubing to a piece of sheet
brass and fasten to the base,

and start after an audion
and a bunch of honcycomb

coils, but it has served its
purpose in making a con-
vert.,

In almost every commu-
nity there is one or morc
good amateur stations op-
erating on 200 meters or
less, and to receive them is
such a simple matter that
the beginner would never
suspect 1t after seeing the
usual array of equipment
used. One need not be de-
terred by the thot of put-
ting up an clabomte aenal
on pole
from the - ch1mney to the
garage, or a large loop in
the attic will answer cvery
purpose.

FPhones

Ground

after which pack in the
piece of galena with tinfoil.
The essential requirement
for a beginner in a crystal
detector is to have it so ar-
ranged that the entire sur-
face of the crystal may be
explored quickly. So many
detectors have the whisker
wire on the end of a screw
and arc almost worthless
because a sensitive spot is
= no sooner found than lost,
aF duc to a slight wobble of
| the whisker caused by turn-
ing the screw further to ad-
just the tension. If the
whisker 1s  about three-
quarters of an inch long
thc pressure is relatively
unimportant after it is once

J gotten 1o about the right

The first thing to do is
to get a picce of dry three-

quarter inch bhoard, four
or five inches wide and
six or scven long, the exact dimen-
sions  being unimportant. Boil it in

paraffine, and on the underside press on a
piece of parafined paper about four by five
inches.  On this, build the fixt condenser,
which consists in all of thrce sheets of
tinfoil about two by three inches, with thin
paraffined paper between and a heavy pro-
tective piece on top. Comnnections to the
tinfoil may be readily made by means of a
small screw and a washer at each end.
FFasten on a small block at each corner, so
that when the board is turned right side

Boys! Here is a Real Cheap Receiving Set That Can Be Built by the Beginner
‘Who Can’t Invest Much for a Start in the Game.

altered as desired.

The tuning coil in the usual set is here
replaced with a small coil consisting of fifty
fect or less of magnet wire. The capacity
of the condenser being unknown, no definite
data can be given for this; but it is a very
simple matter to make a few tests. Take
any odd length of magnet wire, say number
22 or 24, and wind it into a coil about an
inch and a half diameter, and the chances
are that it will work. If the signals keep
increasing in strength as the condenser is
screwed down, it means that more turns

=~ point. In thc design 111us—
trated, a light ﬂ'\t spring
it mountied on a block with

a single screw which s
set in only fairly tight in order that
the spring may be moved to or from
the crystal. At right angles to this is

riveted a small strip of metal carrying the
crystal wire. [t will now be seen that by
the previous motion and by turning the
latter piece of metal on the rivet, contact
with any point on the crystal may readily
be made. The screw adjustment for pres-
sure may be added, but is really not essen-
tial, as the pressure can be changed by
bending the flat spring a trifle.

Four hinding posts—two for the fones,

(Continued on page 730)

Dictionary of Technical Terms Used ih Radio

Resultant Waves—The two wave-lengths
produced in oscillating Coupled Circuits,
owing to mutual mduetmce between the
primary and secondary of jigger, being
added to and taken from the self- 111(1uct—
ance of both circuits at cach passage of
an oscillation. Thus both circuits have
two inductances at almost the same time.
The closer the inductance coils are to
each other thc greater the mutual induct-
ance ; therefore, the greater the difference
hetween the resultant waves produced.
See Percentage Coupling.

Retardation—See Inductance.

Retentivity—The  property of
magnetism.

Reversible Booster—Booster used in gener-
ating stations to raise the pressure of
accumulators during discharge, and to

retaining

raise the pressure of gencrator during
their charge.

Rheostai—A variable resistance.

Ring Armature—Also called Gramme Arm-
ature. Has its windings wound spirally
round an annular ring or cylindrical core.

Risers—NMetallic strips attached to one end
of commutator bars to which are attached
ends of armature windings.

Rocker—A casting fixed to casing of dy-
namo or motor and having insulated
standards for retaining brush holders in

position. It is capable of variation of
position.
Rontgen Rays—Electron discharge from

cathode in a highly exhausted vacuum
tube is concentrated on to a platinoid
plate, which radiates electro-magnetic
pulses of extremely short wave-length,
www americanradiohistorv com

called Rontgen Rays. Thesc
the power 'of penetrating
stances, whercby, with aid of a fluores-
cent screen, hones in a living body are
visible. Also known as X-rays.

Rotary Conwvertor—A continuous current
dvnamo provided with slip rings at oppo-
site end of shaft to commutator. Current
supplied to commutator drives machine
as a motor. Armature revolving in the
magnetic field generates A.C., which is
collected from the slip rings. Generally
used on bhoard ship to convert D.C. to
A.C., when it is known as an inverted Ro-
tary Convertor. If it were revolved by
mechanical means it would generate both
A.C. and D.C. simultaneously.

Rotor—The moving part of an Induction
Motor.

rays have
opaque  sub-
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Junior Constructor

SOME VERY USEFUL ARTICLES.

It is very likely that many radio experi-
menters are unaware of the great useful
ness of what is known as the “Bayonet
Socket” line. Under this heading there is
a large variety of sockets, switches and
fittings that will prove to be of great utility
around the radio room. Perhaps the best
one is that shown in Figure 1, and which
is known as a Double Contact Line Union.
A few of these properly connected are bet-
ter than a whole switchboard.

The sketch will show how easy it is to
change from ome tuner to another, at the
same time doing away with lengthy leads,
more or less inefficient switches and com-
plicated wiring. Best of all, however, is
the ability to change the polarity of the
current instantly. Such an arrangement is
invaluable in oscillating circuits, as all will
admit. By putting register marks on each
half of all unions as shown at “A” the cor-
rect connections are always easily found.
The writer, after one trial of these, threw
away an expensive switchboard and equipt
all his instruments with them to the great-
est advantage. Any combination of instru-
ments is possible with such an arrange-
ment.

Some doubts were had as to how these
would look, but they are so well made and
finisht that the looks of the instruments are
really enhanced by them, especially if
bright, clean cord and nickeled terminals
are used. It was also found that the ca-
pacity effect was quite small, and, due to
the fact that all the connectors are alike,
there was no change in capacity when the
circuits were switched, unless the leads
were of very unequal length. When it is

A
sec. 4

TONER

Fig.4
Here Boys is a Real Idea to Make Quick Con-

Some Plugs Are Used Instead of
Switches.

nections.

remembered that such an article costs but
thirty cents, and will do all that two D, P.,
D. T. switches will do some idea may be
had of its benefits.

Many uses will be found for other ar-
ticles in this line. The arrangement shown
in Fig. 3 is much like that shown above,
but requires permanent fitting for the
socket. It consists of an ordinary plug and
a nickeled socket with bayonet lock. It will
be found to be quite useful for wall con-
nections, or on a switchboard, if one is

used.
L. LONG.

Contributed by
PHONOGRAPH PLATE SPIDER-
WEB INDUCTANCES

For the beunefit of those who would like
to make their own spiderweb inductance
coils I will describe a cheap but efficient
way of doing so.

I secured some old phonograph plates
and cut them as shown in Fig. 1A in the
following manner:

I turned out two pieces of wood into
disks the same diameter as the record and
about 34" thick. Thru the centers T drilled

— e\ ——

r1q.15
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You Can Easily Make Some Spiderweb Induc-
tances, Using Some 0ld Phonograph Records as
a Winding Form.

a hole with the same liameter as the hole
in the center of the record. Then I slotted
the wooden disks as chown in Fig. TA.

I was now ready t» set the disks. I
placed a disk on each side of the record
and slipt a bolt thru the holes in the center
and tightened it (not too tight). The
wooden disks were then rotated so that the
slots corresponded with each other. Then
with a hack-saw I cut the slots in the rec-
ord using the wooden disks as a guide and
supporter so that the record would not
snap. (I advise constructors not to attempt
to cut the slots in the records without
using the wooden disks, for if he does in
a short while he will have mother after
him for breaking so many records.)

The slots being cut the core was ready
for winding. The constructor will have to
determine the size and amount of wire to
be used in order to secure the desired ca-
pacity. Great care must be taken when
winding so as to not break the core by
drawing too tight on the wire. When the
wire is wound the first turn will develop
as in Fig. 1B and the second will develop
as in Fig. 1C, and so on until the desired
number of turns are wound on the core.
Then the coil is dipt in shellac and left to
dry.

The coils may be then mounted in a srr}all
cabinet and coupling secured by opening

and closing the two sides of the cabinet on

which are fixt the coil. The termina'ls may
be brot out to binding posts and in this
manner nearly any circuit used.

Contributed by J. COSMAN.

lnsulator

hsutalor;

o “cothes. .-

e g

,4
Lead 1r--

A DPortable Aerial May ZEasily be Made of a
Clothesline Reel, Make One Like This for Your
Portable Set.

www americanradiohistorv com

A PORTABLE ANTENNA.

An antenna that will not take up much
room, and can be made to stretch any
length, can be made from an old clothes-
line reel.

The clothesline is pulled out and cut a
few inches from the reel; the copper wire
is connected to the remaining few inches
~f rope.

The reel is then wound full, and before
it is completely wound up, a lead-in is
soldered to the wire in such a manner that
when it is completely wound up the end ot
the lead-in will stick out.

Short lengths of rope are fastened to the
end of the insulator, for connecting to
rees, etc. The length of the antenna can

¢ adiusted by the clog which is on every
ceel.

Contributed by

DONALD C. ATHERTON.

A TIME RECORDING DEVICE.

At times it is ‘desirable for the experi-
menter to have a device that shows the
length of time a certain apparatus is in
operation, as for instance a storage battery
charging apparatus, to indicate the amount
of charge. The writer, being in need of
a device of this sort, conceived the follow-
ing simple idea.

A watch or-small clock is secured that
keeps fairlv accurate time, This is fast-
ened to a small base. On the base also is
fastened a magnet, as shown in'the draw-
ing at A, The armature of the magnet is
pivoted rather carefully, and a wire C, of
about 30 gauge, is soldered to it. The end
is bent over so that, when no current is
flowing thru the coil, the wire is resting on
the dial of the watch, within the dial of the

N\
N

‘®.®

Here is a Practical Device for Closing a Circuit
at a Certain Time or Measuring Time During
Experiments. *

second hand, stopping it when the hand
hits it. A small adjustable weight is shown
at D. This is for the ~urpose of adjust-
ing the armature to the different strengths
of current.

If the watch happens to have an unbreak-
able crystal. a small hole can be drilled
thru it for the wire.

The coil may be either shunt or series;
if shunt, a bell magnet wound with No. 34
or 36 wire will work on voltages up to
about ten volts without undue current con-
sumption. If series, No. 14 will probably
answer all the requirements of the amateur.

Contributed by RAYMOND ROOF.

RUBBER GUYS' FOR AERIAL.

My aerial is strung between two high
trees, and is about 100 ft. long. To avoid
the swinging of the trees in a heavy wind,
I have placed a piece of motor tubing about
18 inches long between the spreaders and
the ropes which are drawn over branches
of the trees. This tends to keep the aerial
always steady, and does not allow any un-
due strain to be put on it.

Contributed by E. H. WALTHER.
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HIS Departinent is conducted for the benefit of our Radio Experimenter.

only publish such matter of sufficient interest to all.

1. This Departinent cannot

2. Only one side of the sheet should be written upon:
3. Sketches, diagrams, etc.,, must be on separate sheets.
4, Our Editors will be glad to answer any letter
patent research, etc., a special charge will be made.

cate calculations,

answer more than three questions for each correspondent.
all matter should he typewritten or else written in ink. No attention paid to penciled matter.
This Department does not answer questions by mail free of charge.

1f, however, questions entail considerable research work, intri-
Defore we answer such questions, correspondents will be informed as to the price clnrge

at the rate of 25c for each question.

You will do the Editor a personal favor if you make your Jetter as brief as possible.

We shall be glad to answer here questions for the benefit of all,

but we can

AERIAL WAVE-LENGTH.

(182) Mr. Ear! Moore, of Salina,
Kansas, asks:

Q. 1. What would be the natural
wave-length of a “T” type aerial 150
feet long and about 5o feet high or
about 60 feet in all from the ground
up to the spread?

A. 1. The natural wave-length of
such an_ aerial would be about 200
meters if the flat top is made of
four wires spaced two feet apart.

Q. 2. Does it make any change in
efficiency to use, say 12 wires in the
spread instead o{ four, considering
a 1-k.w. installation? In other
words, does increasing the number
of wires also increase the range?

A. 2. Increasing the number of
wires in the flat top increases the
wave-length but does not increase
the range.

Q. 3. How would you calibrate a
homemade wave-meter when there are no
standard wave-meters within 25 miles (so
far as I know) and communication has not
been establisht?

A. 3. Wave-meters may be calibrated by
the Bureau of Standards in Washington.
We suggest that you write for particulars.

FORD SPARK COIL.

(183) Mr. Walter O. Schwaver, of
Boonton, N. J, wants to know:

Q. 1. Will it improve the transmission
of a Ford spark coil by using a glass plate
condenser and O. T.?

A. 1. Yes, the use of an oscillating cir-
cuit will improve the transmission and can-
not be dispensed with according to the
Radio laws of the United States.

Q. 2. If so, how many plates 3" x 435",
and how many sheets of tinfoil will it be
necessary to use?

A. 2. Each armature should consist of
10 tinfoil sheets 314" x 2" with a lug for
connection. This_ will require 20 tinfoil
sheets and 21 glass plates.

Q. 3. Is it necessary to use a “B” bat-
tery switch on an amplifier as I do not be-
lieve any current is being consumed when
the filament is not lit?

19 7urns

17 turns
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Here is the Sxmplest Hook-up of a C.W. Trans

mitter; With Only Two or Three ‘‘B’’ Batteries

as H.T. Supply, This Set Has a Very Good
Range.
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Q. 1. I have a new complete
Radio set consisting of a coupler,
galena detector, block condenser and
pair of Murdock fones, 3,000 ohms,
with a three-wire aerial of 14 gauge
copper wire, 100 feet long and about
30 feet high. My ground is two
lightning rods driven in a moist
place. I cannot hear with this set.
Can you find my trouble?

A. 1. It is difficult to say what is
wrong with your set, but if there are
no broken connections, it may
that your crystal is not sensitive or
that there is a broken wire in your
fones. The best way to test it is to
use a buzzer. When the buzzer is

With Only a Three P. D. T, Switech. a Crystal Detector May
Be Used with a Two-Stage Amplifier or an Audion and One-
Step Put in Circuit for Reception of Undampt Warves.

A. 3. No, a “B” battery switch is not nec-
essary.

WANTS To'Jo'iN CLUB.
(184) Mr. James E. Corley, of Pater-
son, N. J., inquires:

Q. 1. Is there a Radio club in Pater-
son? .
A. 1. We don’t know of any Radio club

in Paterson, but if you have some friends
interested in Radio why not start one?

MOST EFFICIENT RECEIVER.

(185) Mr. William Perry, of Columbus,
Indiana, asks the following question:

Q. 1. Which do you consider best, leav-
ing the price out of consideration, a Para-
gon receiver or honeycomb coils?

A. 1. The former is more efficient for
wave-lengths up to 1,000 meters, but for
long waves the honeycomb coils have many
advantages and are the only practical in-
ductances to use.

COMPLETE SET HOOK-UP.

(186) Mr. J. B. Eccles, of Toledo, Ohio,
wants to know:

Q. 1. Please advise me the best way to
hook up an outfit composed of second-hand
Arlington receiving transformer, 2,500-
3,000 v. one galena detector, one small
Murdock fixt condenser, one set 2,000 ohm
fones, one zinc spark gap, one small glass
plate condenser, one key, one quarter-inch
spark coil, one porcelain base double-pole,
double-throw  switch, one single-pole,
double-throw slate base switch and a test
buzzer.

A. 1. A hook-up for the instruments
you mention appears on this page. You
will note that it is necessary to use an Os-
cillation transformer in the transmitting
circuit in order to tune your set to a fixt
wave-length.

TEST WITH BUZZER.

15187) Mr. R. C. Brewton of Hagan, Ga.,

asks
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running near your set try to adjust
the crystal until you hear the buzz
in the fones. If you hear the buzz
the trouble is probably in your aerial
circuit; if not it is for the reasons
mentioned above.

SHORT WAVESI%?’I]‘EGENERATIVE

(188) Mr. Homer Hatch, of Plano, Illi-
nois, requests the following information:

Q. 1. Could two Clapp-Eastham Z. R. V.
variometers and a DeForest army type<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>