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When used with one or more stages of amplification will reproduce
signals with great volume. For the small fraction of a watt output of
your receiver that is available for the production of sighals, the
Macgnavox TeLEMEGAFONE will produce the greatest volume of sound

ONNECT «“AA”
to your detector or
amplifier, and <“BB”

With Small Horn, as Hlustrated . . . . B75.00
to a 6-volt battery Wtk Large Music Master Horn . . . . 93.00

WhriTe For BurLerin No. 21020

PaTenTED INUS A, A FOAREIGNCOUNTRIES.
2701-2765 EAsT 147 STREET
OakrLanD, CALIFORNIA

e AMPLIFICATION

Somewhat

BEYOND THE USUAL

Secured with our type Q. O. coil, designed on a some-
what different principle. Its somewhat higher price
is trifling, results considered.

Two Stage Amplifier, complete. .. ........ $50.00
: ‘ Type Q. O. Coil, mounted. . .............. $7.50
TWO STAGE AMPLIFIER  Tyne Q. O. Coil, unmounted. .. ......... . $5.00

Immediate deliveries—From most good dealers. Bulletins F and Z sent for 4-

cent stamps list our complete line of high grade, moderately priced, apparatus for
the Radio Laboratory.

THE CAMBRIDGE RECTIFIER

illustrated here will charge your storage batteries at home
from any alternating current lamp socket cheaply and simply.

It is-fully described in Bulletin R,
CLAPP-EASTHAM CO.

120 MAIN STREET CAMBRIDGE, MASS. RecTiFiER
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‘m F(LL (N TH(S COUPON FOR
YOUR COPY OF

Our New 176 Page Cyclopedia No. 21
(T IS WAITING FOR YOU
Ful( size fac-simile of our catalog just as it looks when vou get it

1-2 INCH THICK WEIGHT ALMOST 1-2 POUND
263 lllustrations
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a Few lnterest-
ing Things from
Catalog No. 21

Treatise on Wireless Te-~
legraphy by H. Gerns-
back, Editor Electrical
Experlmenter and Ra-
dio  Amateur News—
13 big pages, 3 illus-
trations,

The Wireless Law of
1912—all about it
what you can do and
what you can’t,

How to receive and send
Radio messages.

How far you can send
Iessages.

Ta.ble sl wn.ve lengths,

al 8,
fm‘elzn Radio hlgh pow-
‘or _stations,

How to' receive time 'sig-
nals- by- Radio.

How to construct an
amateur aerial.

How to use the test
bu.zzer, :

How to join the ‘Radic

eague of America’’

FREE including appli-
cation blank.

How telephone receivers
aré wound and built,
tested and magnetized,
3 pages, 2 illustrations.

EBxperiments with-a pony
telephone receiver, with
8 illustrations,

Wireless Codes: Morse,
Continental, Navy,

Experiments with spark
coils, 3 pages.

How to photograph elac
trical diichlrzes
(sparks),

All about _storage bat-

teries, how to test
them, recharging, ete.

Tesla ‘experiments, 3
bpages.

How to make Selenium
Cells ({llustrated).
FREE with this won-
derful cyclope-
dia—20 coupons for our
160 page Wireless
Course in 20 lessons.
850 f{llustrations, 80
tables. Catalog explains
how you can get this
Course absolutely free.
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You will find in it dozens of wireless in- dog Spark Coils, Chemical Outfits, Omni- Lension Transformers, Books, etc., etc.
struments of the famous E. I. Co. make. graphs, Code Practice Sets, Telegraph In- IN A WORD THE MOST COMPLETE
Remember always that this company was struments, Primary Batteries, Storage Bat- CATALOG IN PRINT
the FIRST :‘10 make elmd sell t\i:virlsless instru- K.ries, Sole%oids, Hydromégexs, 1V;)lt l{md =
ments, the first wireless outfit having been mmeters, Batterymeters, Electralytic Rec-
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Experimenters!!

FOR RESULTS USE

.(Tradc Mark)

$7.00 Each Postpaid Immediate Delivery

TRIODE Apparatus also includes vacuum
tube sockets, audio frequency simplifying trans-
formers, two step amplifiers, Eaton Oscillators
and Grid Leaks. When ordering radio appa-
ratus specify Triode so as to insure receiving
only apparatus and appliances supplied by the
Wireless Specialty Apparatus Company.

Our Catalog will be sent upon receipt of 25¢

1n stamps.

Wireless Specialty Apparatus Company

Engineers, Designers, Manufacturers

Boston, U. S. A.

BTG, MR G R
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Fleming Pat. No. 803684
De Forest Pat. Nos. 841387-879532
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to Manufacturers
Importers
Dealers
Jobbers
Agents
Amateurs
Purchasers
Users of

Vac&fﬂum. Tubes
The Marconi V. T. Patent is Basic

United State§’Letters Patent to Fleming, No. 803,684,
November 7, 1905, has been held to be valid by Judge
Mayer of the United States District Court for the
Southern District of New York, and by the United

States Circuit Court of Appeals for the Second Circuit.

It is a basic patent and controls broadly all vacuum tubes used as detectors, amplifiers or

oscillions in radio work.

No one is authorized to make, sell, import or use such tubes for radio purposes, other than
the owners of the patent and licensees thereunder. . Any others making, selling, importing
or using them alone or in combination with other devices, infringe upon the Fleming patent

and are liable to a suit for injunction, damages and profits.

And they will be prosecuted.

THE AUDIOTRON AND THE LIBERTY VALVE ARE
NOT LICENSED UNDER THE FLEMING PATENT

The price of the genuine Marconi V. T.
delivered is $7.00 each. The standardized
socket is $1.50 additional. The standard
resistance, complete, costs $1.00 and is
made in the following sizes: 1, megohm,
1 megohm, 2 megohms, 4 megohms, 6
megohms.

Do not take chances by making, importing,
selling, purchasing or using vacuum tubes
for radio purposes not licensed under the
Fleming patent. By selling, purchasing or
using licensed tubes for radio purposes you
secure protection under the Fleming-patent
and avoid the risk of litigation for infringe-
ment thereof.

This warning is given so that the trade and public may know the facts and be governed

accordingly.

Send all remittances with order to COMMERCIAL DEPARTMENT

MARCONI WIRELESS TELEGRAPH CO. OF AMERICA
RADIO CORPORATION OF AMERICA

225 Broadway

Woolworth Building

New York

Sole Distributors for De Forest Radio Telephone.& Telegraph Co.
Retail Office and' Exhibition Rooms, 25 Elm St., New York

Sohofield Bldg., Cleveland, Ohio
American Bidg., Baltimore, Md.

Insurance Exch. Bldg., San Frang:jscq, Cal.
136" Federal St., Boston, Mass.

301 Commercial Bank Annex, New Orfeans, La.
109 South 2nd St., Philadelphia, Pa.
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Ah Amazing Art

F a future chronicler, let us say one hundred years
hence, were to write up the progress of the various
scientific arts, he would become very much be-
wildered in his endeavor to write an accurate his-
tory of the radio art as it blossomed in the good
year Anno Domini 1920.
" If he took recourse to the scientific literature and
magazines of the prevailing period, his bewilderment
would grow. Seemingly he would not find the slightest
indication of just what instruments and apparatus were
the best ones or the ones most commonly used in the
dark ages of 1920. If he were to go back for a similar
period, and were to try to chronicle the history of the
electric telegraph and telephone, he would find no such
difficulty. He would immediately find that even in the
early stages, the telegraph and the telephone had been
standardized at least for each prevailing country, and
it would not be difficult for him to find out which tele-
graph and telephone instruments were the best ones or the
standard type of the prevailing periods.

In radio telegraphy and telephony, he would find a very
amazing state of affairs. Not only for the year 1920 but
for any period since the beginning of the art. If he were
to study the subject at all, he would for instance, find
out that in the year 1920, the radio enthusiasts of that day
were using many different forms of aerials. He would
find aerials strung on top of the roofs, he would find
aerials buried in the ground, and he would find aerials
under water, as well as concentrated or loop aerials oper-
-ated indoors. Our historian would have considerable
trouble to find out just what aerial was the standard for
the period of 1920 as well as which type was the most
efficient. Most probably he could never solve the mystery.

Next, he would turn his attention toward detectors.
Here. he would find no doubt, that the vacuum tube led
all the others, but that crystal detectors, electrolytic de-
tectors and many others still were being used by the
thousands. Surely, there should be one type as a standard
or one type that was the best! But, our historian would
1fot be able to find it.

The same would be the case with tuning coils, loose
couplers, honeycomb coils and kindred instrumntents.
Turning to sending instruments, he would find that we
were using spark coils, transformer coils, arcs, transform-
ers, vacuum tubes, and high power buzzers, all of these
being used for transmitting purposes.

In looking back a few years before 1920, he would find
all the amateur instruments scattered over the table, while
two years later would find the same amateur with all his
instruments enclosed in cases or mounted on panels.

In perusing the literature of this glorious period, our
historian will no doubt come to the conclusion that the
entire radio tribe of the time was either addle-brained or
did not know its business, otherwise why have so many
styles, so many different sorts of instrumuents, when one
should be theoretically the best, and naturally should be
adopted by the entire radio fraternity.
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To our way of thinking today, such reasoning seems
preposterous, but to the expert a hundred years hence,
our reasoning will appear not only preposterous, but
infantile. )

And the moral of this' editorial? It is simply this:
the radio art of today is similar to the millinery business.
Every season brings forth a new and very interesting crop
of womans” hats in all sorts of different shapes, sizes,
colors, etc.,, no attempt being made to standardize the
woman’s hat as for instance the man’s hat. The result is
that the average woman’s hat costs three or four times
as much as the man’s hat, for the simple reason that no
attempt has been made toward standardization.

We are certain that the next.few years will see a great
change of heart on the side of the manufacturers building
radio instruments. They will find out that it does not pay
to change styles and types overnight because, they them-
selves are the losers. Five out of ten radio manufacturers
in the past have become insolvent for the simple reason
that they had too many styles of the same instrument,
when one or two would have sufficed. No manufacturer
can put out a new instrument without expending several
hundred or thousand dollars in tools, dies, parts, raw
materials, etc. The minute he attempts to bring out too
many styles he competes with himself, and invariably a
great many thousand dollars expended in such tools, raw
materials, etc., are left on his hands because the particular
instrument will sell no longer and the tools and parts be-
come worthless junk. If the manufacturer were getting
a large price for his radio goods he could afford to stand
the loss. In the millinery business for instance, a high
price is charged and assessed on the hats that sell, and
at the end of the season the few “stickers” that are left
on the shelves can be sold at ridiculous prices because
they already had been paid for in the good sellers.

In the radio business, this is not the case, and that is
the main reason why the business is not healthy, why
amateurs cannot get goods when they want them, and why
so many radio concerns go out of business. If the average
amateur could see the grave-yards of dis-continued radio
apparatus parts in the average manufacturer’s shop, he
would appreciate the fact that a standardization of all
radio apparatus is in order. As long as manufacturers
persist in turning out too many styles and types, prices
on radio instruments will be very high and will :go much'
higher than they are now, and in the end the amateur ‘must
foot the bill. Besides the radio business in general will
not be healthy. The blame, of course, does not lie with
the amateur, but rather with the manufacturers. The
amateur simply buys what is offered and shapes his idea
from the various instruments that he sees offered for sale.
In connection with this, it should be noted that the few
manufacturers who prospered are almost exclusively those
that do not make a wide and variegated line of radio
apparatus, but are suppliers of a few well selected items
on which they are constantly making improvements,

H. GernsBack.
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A Modern Radio Telephone

Recent Low Power Records
Made onh Amateur Wavelengths

ITH the advent of “C. W.” or

continuous wave telegraphy and

vacuum tube radio telephony into

the sphere of the amateur, this

article is written to show its pos-
sibilities, and in an attempt to hasten the
universal use of
the vacuum tube
transmitter and
accordingly elimi-
nate the tremen-
dous interference
existing on ama-
teur wavelengths
today.

“The author, who
though engaged in
the profession of
radio engineering
at present, is still
proud to call him-
self an amateur,
has mot forgotten
the fascination of
his apprenticeship
days in amateur
experimen-
tation and operat-
ing, and trusts that
what is presented
herewith  will be
of value to the
many thousands of
amateurs of today
who are looking
for the best and
foremost develop-
ment in the radio
art. The experi-
ments described
would have been
absolutely worth-
less without the
enthusiastic assist- )
ance and co-operation of the amateurs iu
general, and the author wishes to take this
opportunity of expressing his sincere thanks
to the many friends he has recently made
“via Radio.” o

Last summer, because of the signing of
the armisitce, the resumption of the manu-
facture of commercial apparatus mz{de test-
ing and demonstration to prospective cus-
tomers a necessity once more. Before the
war .it had been practically impossible to
accumulate much data on the transmitting
ehility of the oscillion apparatus because
of the very unfortunate location of the
laboratories at High Bridge, N. Y. The
aerials are in the valley beside the Harlem
River and are completely shut in by two
large bridges, one of which is steel, con-
siderably higher than the acrial tower.

As the prime requisite of radio telephone
apparatus must be its definite working
range, it therefore became imperative that
the capabilities of the equipment be ascer-
tained both as to range and durability.
Therefore, the writer erected a 60;fpot
mast aerial at his residence in Ossining
in order to provide a demonstrating and
test station to work with the de Forest
laboratories at High Bridge.

This comparatively small aerial consists
of four wires on 12V4-foot spreaders, 170
fect in length, strung between the two
masts. A lead-in, about 60 feet in length,
was taken off the house end of the antenna
to form an inverted I' with an average
height of about 55 feet. At the first oppor-
tunity the electrical characteristics of the
aerial were obtained, and it was found to

Fig. 5. . Gowen'’s

sTingineer DeForest Radio Tel. & Tel. Co.

By ROBERT F. GOWEN*

have a capacitance of about 700 micro-
micro farads and a fundamental wavelength
of 355 meters. This aerial we felt was

altogether too small for the contemplated
transmitting set, but was the largest that
could be erected under the circumstances.

Radio Station at Ossining,

The ground connections had been previ-
ously put in place and consisted of
square feet of sheet copper directly be-
neath the foundations of the operating
room connected to the transmitter with a
heavy copper lead about 6 feet long. Ad-
ditional grounds consisting of a copper
lichtning rod conductor to the water pipe
on the street side of the meter, a lead to

e

Fig. 3. Comparison of Size Between a 1 k.w.

DeForest: :Oscillion Tube and an Ordinary

Desk Teléphone. ' Two of the !> k.w. Type
Were Used 'in the Experiments.

N. Y., Call Letters 2XX,
Remarkable. Telephone Experiments Were Conducted.

the gas pipe where it entered the house,
a lead to an old cistern and a lead to a
water pipe running into the garden directly
beneath the aerial were also used. A spe-

cia] 110-volt A.C. power service from
a separate transformer on the pole line in
- the street was in-

stalled for the pur-

pose of driving.

the motor genera-
tor set and light-
ing the filaments
of the oscillion
tubes.

The transmitter
consists of an im-
proved type known
as de Forest type
0. T. 200 Oscil-
lion Panel. It is
similar to the
standard one kilo-
watt sets previ-
ously turned out,
the main difference
being in the addi-
tion of a remote
control relay
8- switch and a new
type of modulating
circuit developed
by Mr. C. V. Log=
wood.

It will be noted
in_the illustration
(Fig. 1) that this
transmitter uses
two large 5 k. w.
oscillion power
tubes to produce
the high frequency
oscillating current
in the aerial. The
. remote control re-
lay is on the back of the panel together
with the tuning helix and condenser, modu-
lating coils, high and low frequency choke
coils, filament resistances .and filter con-
densers for the plate current. The micro-
phone is shown on our front cover. It is
of the type that is held in the hand and
contains a push button or lever switch in
the handle which operates the remote con-
trol relay connected to the microphone bat-
tery. This relay opens and closes electric-
ally the plate and grid-leak circuits and
switches the aerial from the transmitting
to the receiving set so that practically simul-
taneous transmission and reception is ac-
complisht by pressing the button on the
microphone handle when talking and re-
leasing it when listening.

1L AR
Where These

There is also a mechanical switch
mounted on the face of theypanel so that
the relay may be operated without the use
of the battery for telegraphing. On the
left will be seen a wave-changer switch
which is arranged so that any of three pre-
determined wavclengths may be used as de-
sired. The plate coupling switch at the
top of the panel is for changing the amount
of inductance in the plate circuit to con-
trol the oscillating ability of power con-
sumption of the equipment. It also has
some influence upon the modulation. The
fan shown below the tubes was used for
cooling, since .at the time this equipment
was designed the old style tubes with nickel
plates which required external cooling were
still being manufactured. Since then the
tubes have been greatly developed and a
self-cooling type-is now being .used so that
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the fan his been done away
with and the present cquipments
have no moving parts whatever.

The power plant as shown in
Fig. 1 consisted of a 2 h.p. 110-
volt single-phace A.C. repulsion
motor directly connected 10 a
1 k.w. compound wound gencra-
tor with field regulation for volt-
tages between 900 and 1,500.

A chopper to be inserted in
the ground lead and controlled
by a switch on the face of the
panel was mounted on a shaft
of the motor-generator set so
that a dampt wave could be
transmitted for crystal detector
reception. This has since been
done away with as it has been
found that modulation by means
of a buzzer in the talking cir-
cuit is more practical.

Fig. 3 shows the type of oscil-
lion tube used. A 1 k.w. tube.
however, is shown in the photo-
graph. Some idea of its size may
he obtained by comparing it with
the standard telephone desk set
placed beside it. The ¥ k.w
oscillions employed in the trans-
mitter with which the tests were
made are identical with the 1
k.w. tube in design but some-
what smaller in size, their over-
all length being 11%% inches. The
telephone desk stand is 12 inches
high. In these tubes the plates
are suspended by means of rods
in a frame campt about the stem
at one end and supported by a
ring at the other so that there

so bad when the motor-genera-
tor set was running that some-
times it was impossible to hear
High Bridge clearly. Several
weeks were spent changing the
circuit and putting in BX cable
and conduit until finally the in-
duction disappcared to the ex-
tent that it was no longer objec-
tionable. In adjusting the sct to
transmit on 750 meters (the
wavelength at that time assigned
to our usc by the Navy), there
was no great difficulty, altho the
amount of radiation obtained
was a great disappointment. It
was found practically impossible
to get more than 3 amperes into
the aerial, whereas at High
Bridge, Mr. Logwood with a
duplicate set had no difficulty in
putting 7 amperes into the larger
ship type aerial used there. It
took some time and a lot of ex-
perimental work to get the set
talking thru the steel of Wash-
ington Bridge so that Mr. Log-
wood could receive the writer
without difficulty. Finally this
problem was ovcrcome and since
that time we have had no diffi-
culty in demonstrating the equip-
ment.

An independent investigation
in the writer’s spare tithe was
then started to see what the set
would do in distance. It was
necessary to work on short
wavelengths in order that the
amateurs, who are restricted to
200 meters or less, might pick

is plenty of chance for expan-
sion. The grid is supported
similarly in a framework and
the filaments are held in place
by means of a quartz glass cross-bar which
may be scen near the end of the tube. The
plates are of tungsten and will therefore
stand a very hcavy bombardment without
overheating. The glass is Pyrex which
will also stand a comparatively large
amount of heat, so that it is perfectly
practlcal to run the tubes red hot without
danger. Note the mechanically rigid con-
'struction which permits of the tube being
shipt readily.

A typical deForest single tube transmit-
ting circuit is shown in the dmgram Fig. 4.
It will be noted that the plate is connected
dlrectly to the aerial end of the helix, the
grid to the lower end and the filament to
the ground. The arrangement gives a flexi-
hle circuit which is particularly valuable
in commercial work. The grid-leak is in-
serted between the grid and filament in
order to keep the potential of the grid posi-
tive to the extent that it will not block and
cause the system to ccase oscillating. The
usual electromagnetxc couplmg between ‘the
grid and plate circuits is here rcplaced by
a static coupling thru the aerial condenser.
The secondary of the modulating trans-
former is inserted in the grid-leak circuit.
the primary of which contains the micro-
phone and talking battery A telegraph
key is also connccted in the grid leak cir-
cutt and is shunted by a small resistance
and condenser so that when the key  is
open, the tube will not become completely
paralyzed and .will continue functioning
upon pressing the key.

‘Briefly . the opcration of the circuit is
Ithat by either pressing the key or talking
into the microphone the potential on the
grid is changed so as to modulate the out-
[put_current or carrier wave emitted by the
aerial. When using two tubes with Mr.
{Logwood’s new modulating circuit the ac-
tion is somewhat different, since both the
plate and grid circuits are modulated by
the microphone at the same time. This
circuit possesses many advantages, the pri-
mary one of which is that both tubes are
used- as oscillators as well as wodulators,

Fig. 1.

The Oscillion Radiophone Panel Transmitter Which Was
Made to Talk 1,500 Miles on One-half Power.

and it is not necessary to have 'a special
modulator for each oscillator as is the case
with Mr. Heising’s well-known and excel-
lent absorption circuit.

The receiving set shown in the photo-
graph of the Ossining station (Fig. 5) was
of the home-made type and consisted of a
Honeycomb Coil tuner with Vernier type
variable tuning condensers connected to the
Audion Control Panel mounted directly
above the latter. This panel contained a
detector and a 2-stage amplifier. The
standard deForest-Marconi V. T. Audions
were used. Besides several pairs of head
telephone receivers, the receiving set in-
cluded the “Loud Speaker,” made of a
Baldwin receiver and an old phonograph
horn, shown above the audion control panel.

The transmitting set was installed at the
right of the receiver as shown in the pho-
tograph. The continuous wave telegraph
key and starting switch were located at the
operator’s right. Later another key for
modulated wave telegraphy was placed be-
side them.

The first problem which presented itself
was that of induction from the alternating
current house lighting circuit. This was

Fig. 2. The Motor Generator Set Which
Furnished the 1,500 Volts Plate Current Po-
tential for the Radiophone Transmitter.

up the signals with their receiv-
ing sets. With this arose new
problems in making the trans-
mitter oscillate at very high fre-
quencies on’ these shsrt wavelengths.
Burning the filaments on the alternating
house lighting current, one leg of which
is grounded, caused a great deal of trouble
at first, as it made the transmitter very
unstable when oscillating at this high fre-
quency. This difficulty was finally over-
come by using a step down transformeér in
insulating the filament from the earth.

A separate low voltage generator for
lighting the filaments is now supplied with
all equipments to prevent a rcctirrence of
this difficulty and to prevent trouble due
to a voltage surge in the event of sudden
ground on one leg of a 3 wire system
should the set be connected to one.

Working on such short wavelengths
meant adjusting and readjusting and
changing the constants of the circuit until
it was finally madec to oscillate at 330 me-
ters, a wavelength which is less than the
fundamental of the aerial. As this meant
of course that the set was working in -a
very inefficient condition, it began to logk
as if it would be impossibte to work sta-
tions more than 25 to 50 miles away, espe-
cially since amateurs scldom listen for
wave above 250 meters.

As it had been necessary to move the
motor-gencrator because of the induction
to a place in the cellar some 30 feet away
from the set, the chopper was cut out and
a buzzer and key inserted in‘ place of the
microphone for dampt wave telegraphy
During December, nearby amateurs were
called and reports on the buzzer signals
were obtained. Afterwards speech ‘was
transmitted to them by switching on the
microphone and also music by putting the
microphone in front of a phonograph. Tp
to January 1 a few reports from nearby
stations were received, the farthest com-
ing from West Point and Wallkill, N.. Y,
a distance of about 35 miles.

Then one night, about January 1, while
working Mr, Decker, of Poughkcepsxc he
reported that Mr. Benas, of Utica, had
telegraphed him that he had heard the
speech of Utica. The writer therefore
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called Utica and was very much surprised
to get an answer, and a few days later to
receive a letter from Mr. Benas stating
that on two occasions they had been danc-
ing there to the music of the phonograph.
These tests with Utica were continued for
several days when one night Radio Station
8 E. R. was heard working some other
station. His answering a call on the buzzer
was a surprise, as the writer had mot the
least idea who 8 E. R. was. Further in-
quiry by means of the buzzer and by speak-
ing into the microphone brought back the
reply that 8 E. R. was getting the speech
clearly, that the voice was very loud, that
he was Mr. Candler at St. Mary’s, Ohio,
and last, but by ne means least, that he
was more than 600 miles away.

A day or two afterwards a_letter came
from him from which the following is
quoted :

“Sunday morning, January 4, at about
12:40 we heard a station with a peculiar
note calling us (8 E. R.) just after we
had finisht working with a station. I im-
mediately answered your call and nearly
tumbled over when you commenced to talk
to us by voice. The first time you started
to talk it was difficult to understand you
owing to the terrifice :interference from
strong stations in our locality. The next
time (I think you called this No. 1) your
voice came in loud and clear and we could
easily understand a large part of what you
said. Please bear in mind that QRM was
had all the time and that we got you in
spite of it. I do not remember all I got
but recall that you said in part:

““This is Ossining, N. Y. Ossining, N.
Y.—Sing Sing—Get it When you started
to speak again we could have easily under-
stood every word you spoke had it not been
for QRM from a strong station near here.
Considering the distance covered and the
extremely bad QRM that we had to work
thru I consider the results obtained as
wonderful, indeed.”

The surprising part of it was that Mr.
Candler at St. Mary’s was using but a
one-step amplifier with a straight audion
detector connection without regenerative
amplification. .

At this time about 285 watts input was
being used. This is just slightly more, it
will be realized, than the amount of cur-
rent used by the ordinary electric flat-ifen
with which we are all familiar. The aerial

" current was 2.2 amperes. Subsequent let-
ters showed that the speech was heard at
Columbia City, Ind., and Wakefield, Mass,,
at the same time. Columbia City reported
that the speech was four times as plain
as that over a city telephone line; that it
was so loud he jumped in his chair when
he “pickt” it up, that he understood prac-
tically all of it, altho there was consider-
able interference, and that the voice in-
flections were very pronounced. Mr. Reid,
of Wakefield, Mass., reported that the
buzzer was very loud, but the voice

RADIO AMATEUR NEWS

1> Antemna. 2« Anfenna Juming inductonce. 3+ AT condknser
4 ADlEnnd 100101100 IMeler;” 5+ Hlot. 6:671d, 7+ Frlamen?

&:6rid tond. 9+ At chafe corl 10 Pk fiiter conls

-U=Flate 1ler condl 12+ Flgte curren/ /?7!/4’/{' /;'f%j//‘mfﬁ

#<liloment, ammerer: 15- (llamen? res. /6 6rid loak

i A %p_lﬁz ;a//. /7;6/‘/# /eak res. 18- Tekkg. hey. /9= IronskE
< Microplione. 2/ copper” sw. 22 ¢/ g &je
mmgﬁ P :/la;,g’e/c Koy R il

= —!
Fig. 4. A Typical DeForest Tube Transmit-
ting - Circuit.

was .rather an inconsistent condition.

On January 13 the speech was heard at
Napaneé, Ontario, a -distanice of 750 miles,
and Mr. H. C. Wheat, of Gaffney, S. C,
about 600 miles away, reported it as clear
as a line telephone. Mr. Wilcox at Angola,
Ind., reported the voice clear, the buzzer
very loud and the -music weak. A surpris-
ing letter was received from Mr. O. H.
Bonter stating that: he was getting the
music clearly thru very bad interference
but that the voice was nasal. He wrote
in part as follows:

“I have been hearing you-down here in
West Palm Beach, Fla., 300 miles south
of Jacksonville. I am located on a pri-
vate yacht, ‘Golden "'Anchor” My aerial
is very small—30 feet long, 10 feet back
to lead-in, five wires 19 feet above water.
I am using a regenerative set of my own
make having one bulb. Have been hear-
ing you regularly when weather is at all
favorable—January 21, 22 and 25. Last
night heard you from about 8 till 12 P. M.
talking, singing, playing, one time calling
5 F L distinctly with voice.”

Mr. Bonter wired back to Ossining on
the morning of February 12 the exact
words that were sent out to him the night
previous at 11:30 P. M.: “QST to all
stations west of Chicago, Cleveland, Ohio
and yacht ‘Golden Anchor, West Palm
Beach, Fla.,, 3 FM USS Seminole, and all
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other stations interested. Please report.
Signed 2XG. Received C. W. loud and
distinctly, thru heavy static. Yacht ‘Golden
Anchor.”” -

Subsequently while working with Mr.
Candler at St. Mary’s, Ohio, as well as with
Mrs. Candler who is also an expert opera-
tor and enjoys the distinction of being the
only woman operator handling regular ama-
teur traffic, the Rev. A. J. Manning at
Salem, Ohio, was pickt up and reported
both by telegraph and by letter, the voice
fine, that he understood every word said
and even went so far as to state that a
listening friend with him remarked that the
speaker must be Irish since he had an Irish
voice.

Under date of January 27, Mr. Mat-
thews, Chief Engineer of the Chicago Radio
Laboratory, wrote the author as follows:

“I am giving you herewith a report of
our work last night as requested by you
on the Radiophone.

“We had been hearing you all evening
while you were working with 8 E. R. and
other stations and had called you several
times ‘prior to our getting into communica-
tion. We heard you call us at first on the
phone and at that time were able to read
every word said at a distance of over ten
feet from the phones. We heard you call
us on.the modulated wave, and answered
you the second time, at which time you
apparently heard us. We were hearing you
at all times at a distance of over ten feet
from the phones, this audibility applying
to both voice and the modulated wave, altho
the buzzer was, of course, considerably
louder than the voice. We were at first
able to understand every word said by
the voice, but as our work continued, the
static began to increase and toward the
end of our test it was rather difficult to
understand what was being said, altho the
buzzer was still coming thru in good shape.
We noticed absolutely no fading of your
signals thruout the test and were able to
understand you thru a large amount of
spark interference. Your wave is approxi-
mately 300 meters and is extremely sharp.”

Fig. 7 is a picture of Mr. Matthews’
excellent station in Chicago. This -station.
has been particularly instrumental in lin-
ing up the Western stations for the most
recent tests.

On January 29, Hamby, the murderer,
was electrocuted at Sing Sing -Prison, a
distance of about a mile from the writer’s
home. Knowing Dr. Amos O. Squire,
prison physician, very well, the author took
the liberty of obtaining from the doctor
the. account of the electrocution immedi-
ately thereafter by telephone and broad-
casted it by radio telephone and by tele-
graph about a half hour after Hamby ex-
pired. The broadcast was as follows:
“Hamby, notorious murderer, electrocuted
here at Sing Sing Prison tonight. Dr.
Amos O. Squire, prison physician, pro-

nounced him dead at 11:13 P. M.

not plain. Some music also was

He went to the chair calmly smok-

transmitted to Mr. Candler that night
which he received clearly and loudly
and which Columbia City reported to
sound like music coming from a
phonograph with a bad needle. It
so happened that this is exactly what
it was, as the phonograph being used
cost about five or ten dollars several
years ago and has not improved with
age.

Working with St. Mary’s was con-
tinued nightlty and many reports
were received. Subsequently Mr.
Benas at Utica, 175 miles away, said
that the music could be heard 50 to
100 feet from the telephone receivers
by using a two-step amplifier and that

v
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ing a cigarette and made a few re-
marks just before the current was
turned on. He was very cool to the
end.” The newspapers printed this:
“He was very cold to the end.”

Subsequently Father Manning at
Salem, Ohio, reported that he had
received every word of it and for-
warded a recent clipping from the
“Salem News” confirming the whole
statement.

The author could quote from many
more such letters but space does not
permit and they are more or less
enthusiastic repetitions of those just
mentioned. There are, however,
some instances where the reports,
besides being intensely interesting,

the buzzer signals could be heard all
over the house. Mr. Ball at Hub-
bard, Ohio, reported the signals fine
and strong and the music best which

Fig. 6. Map of the United States Showing the Location
of Amateur Stations Which Reported the Reception of
the Speech From Ossining, N..Y. I

Author, the Circles Are Slightly inaccurate.

As Mentioned by the

are amusing as well. For instance,

one night while working with Mr.

Candler at St. Mary’s, Ohio, he re-
(Continued on page 570)
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By ALEXIS J. HALL, a. M., . R. E.*

# s HE accompanying photograph
shows the radio .equipment of the
“Seabird,” a high performance ma-

- chine designed by Mr. J. A. Peters
of the Alliance Aeroplane Co. of

London. Had it been possible to get one

of these machines ready in time, Mr.

Peters was to have flown it in the “Daily

Mail” Trans-Atlantic Flight, and it was

expected that the journey from Newfound-

land to Ireland would be made in about 12

hours. Since, how-

dampt waves between the limits of
400 and 4,000 metres.

3. Direction Finding Installation enabling
aeroplane bearings to be taken on
any station, the exact location of
which is known, operating on any
wave length, dampt or undampt,
between the limits of 2,500 and
14,000 meters.

The detailed technical description is as

follows:

ever, the trial
flights had not
been completed
when the Atlantic
whs actually
flown, several long
flights were made
to gain experi-
ence of the type,
and test the wire-
less equipment.
Later this type
of machine was
adopted by Messrs.
Waring & Gillow,
Ltd., for their In-
tercommunication
Services between
their various
houses in London,
Paris, Brussels,
Madrid, Buenos
Aires, etc, To in-
augurate this ser-
vice the first flight
was made by Mr.
Peters from Lon-
don to Madrid on
July 3lst last—a
distance of 900
miles in the re-
markable time of
734 hours. This is
the first and so
far the only non-
stop flight between
London and Ma-
drid and 1s the

fongest  commer-
cial flight on
record.

On this trip were carried a letter from
H. R. H. Princess Beatrice to her illus-
trious daughter H. M. the Queen of Spain
and a gold cup which Her Majesty grac-
iously accepted as a souvenir of the first
commercial aeroplane flight from England
to Spain, together with urgent and im-
portant communications and samples to

Mr. Merry del Val, head of the Spanish’

House of Messrs. Waring & Gillow, Ltd.
Copies of the “Daily Express” of that
morning’s issue were delivered in Madrid
by 4 p. m. (English papers normally ar-
rive in Madrid five days old.)

During the flight signals were received
at intervals from the machine at the radio
station of the Aerodrome, the company
thus being kept fully informed of the ma-
chine’s . whereabouts and progress. Bear-
ings were taken on the High Power Sta-
tion at Aranjuez, near Madrid (E. G. C.),
which was visited by the aviators during
their sojourn in Madrid.

The radio installation is mounted on the
qashboard in the navigator’s cockpit and
comprises :

1. (a) “Valve” transmission on Tonic
Train and Continuous Wave.
(b) “Spark” transmission.

2. Reception for both dampt and un-

In the Forward Compartment of the ‘“Seabird” May Be Seen the Radio Installation Which is
Mounted On the Dashboard in the Navigator’s Cockpit.

For the transmission of “Tonic Train”
signals, power is derived from a small self-
exciting alternator, driven by a “wind-
mill, giving 15 amperes at 10 volts with a
frequency of 500 cycles per second. This
energy is led into 2 transformer and stept
up to 5,000 volts at which potential it is
supplied to the valve.

The aerial coil has a certain number of
turns forming the “primary coil” of the
reaction scheme, the remainder being
coupled in the form of a variometer. Three
amperes can be radiated by an aerial 400
feet in length trailing from the machine.

The “Spark” equipment consists of a 150
watt induction coil operating on a novel
kind of “make and break” system. This
takes the form of a wheel, having 12 in-
sulated segments spaced equidistant around
the periphery rotated at 4,000 revolutions
per minute, an interruption frequency of
800 breaks per second being thus obtained.
The primary circuit is also tuned to this
frequency which results in a very heavy
secondary discharge, fed into the usual
condenser-inductance circuit. A hot wire
ammeter reading from 0-4 amperes com-
pletés the sending equipment.

The receiver comprises a triple valve
cascade, the first valve oscillating and the

*Radio Engineer, Alliance Aeroplane Co., Ltd., London.

other two amplifying the resultant audio
frequency currents. A variometer reaction
coil is also fitted providing radio frequency
amplification. Signals have been heard on
this receiver by the writer up to 1,000 miles,
while flying.

DIRECTION FINDING
This equipment comprises a seven valve
amplifier, “aerial” consisting of insulated
wire sewn into banding and formed.inside
the planes and
slotting in the

struts of the ma-
chine, a switch
box containing
condensers for
tuning the “band”
aerial and a

switch to deter-
mine deviation
from the course

desired. A self
heterodyne set is
also installed to
enable bearings to
be taken on arc
or undampt sta-
tions.

T h e amplifier,
which can be seen
in the photograph
with the phones
plugged in is
equipt with seven
valyes, three pro-
viding radio fre-
quency magnifica-
tion, one rectify-
ing and three for
audio frequency
amplification. ' Itis
extremely sensi-
tive.

A switching
scheme is fitted by
means of which
“auxiliary”
aerial coil, which
is arranged trans-
verse to the fore
and aft line of the
. . machine, is either
inserted in magnetic phase or opposition
with respect to the main aerial coil.

In practise a listening-in watch is kept
on the “main” coil which consists of 16
turns of rubber covered:flexible wire laid
flat, sewn up and inserted in a slot on the
inner struts and formed inside the planes,
the “auxiliary” coil, 8 turns of the same
pattern wire, being entirely disconnected
during this operation. Compensation .is,
however, made for the inductance of this
coil by a small variometer in the “Tuner
Box” which is set to the critical inductance
valve of the auxiliary coil when samie is
installed in the machine, == g
. As soon as the station is heard, a switch
is thrown which cuts out the compensating
variometer and inserts the auxiliary coil
in circuit. Another switch marked (1)
louder, turn port” and (2) “louder, turn
starboard” is operated; meaning, that if
louder signals are heard from the station
when_in position No. 1 than when in posi-
tion No. 2, the machine must be turned a
few degrees to port. When the line of
flight is in the direction of the sending sta-
tion, either dead ahead or dead astern,

the signal strength will be constant on

either position of the switch.
A deviation of only one.degree from the
(Continued on page 578) -
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New Facts About The Nauen Station

By DR. ALFRED GRADENWITZ

Berlin Correspondent of Rapio AMATEUR NEwS.
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Photograph of the Huge Nauen Radio Station Buildings Showing Three of the Lofty Steel

Structures as Well as of the Special Lead-in Tower.

did cable system and thus was

threatened with complete isolation

from the rest of the- world, unless
radio-telegraphy came to the rescue. Great
endeavors were therefore made to improve
and develop existing, wireless' connections,
especially with America with which a
promising beginning had already been
made by the exchange of radio messages
between Berlin and New York journalists
on February 12th, 1914. The station cor-
responding with Nauen was the Sayville
“Telefunken” Station, Long Island, N. Y.,
which up to the beginning of 1915 had
been operated with a small transmitter of
only 35 KW antenna energy, designed on
the “musical quenched spark” system. This
had originally been calculated only for
coast service, transmitting press news to
vessels at fair distances, but b}\; no means
for Trams-Atlantic service wit
the Nauen mammoth station
6,400 kms. away. Still, on ac-

T the outbreak of the war Germany
quickly lost control of her splen-

Note the Well Planned Layout.

cision was arrived at to considerably in-
crease the radiating energy of the Nauen
station, thus affording a means of sending
news from the Central Powers direct to
even far distant neutral countries. It is
exclusively to be ascribed to this plan,
carried out with the greatest energy, that
the News Service blockadz imposed upon
Germany and her allies was broken at
least to some extent.

The contemplated increase of the trans-
mitter ener%y entailed among other things
a considerable increase ‘of the antenna ca-
pacity, thus necessitating the installation
of a most extensive antenna system. A
new building was erected t6 house the new
plant, which designed in simple outline, is
most impressive from an architectural
point of view. The transmitter plant for

KW antenna energy was provisionally
housed in a hastilly built hall. N
the

There are two antenna systems,

The Pivot Base of One of These Immense
Towers. A Sentry Guards Each One of
These Bases.

larger one having the shape of T-antenna
and serving for high power reception,
whereas the smaller antenna, designed in
the form of a horizontal triangle, is used
for smaller amounts of energy and is placed
with its central line at right angles to the
huge antenna, energy being supplied at the
apex.

This is the first instance of a double
antenna system on a large scale, permitting
simultaneous sending, which is made pos-
sible both by the relative position and shape
of the two antennas, the coupling between
them being reduced to a minimum. The
possibility of a double service of this kind,
of course, makes for greater economy, and
at the same time increases the safety of
operation, the radio service in the event
of a breakdown in one of the antennae
being at least partially continued with the
other antenna left intact.

All the masts are of the spannsd frame-
work construction, resting on a
ball joint at the foot; which is
insulated from the earth by por-

count of a remarkable improve-
ment in the receiver plant there
could be ensured a receiving
service for messages sent out
from Nauen. On the other
hand there was a parallel ser-
vice between the station at
Eilvese owned by the “Hoch-
frequenzmaschinen,” Ltd., and
the corresponding station at
Tuckerton, which was run with
an arc on the Poulsen system
and was under the control of
the U. S. Navy Department.
At the beginning of 1915 the
“Telefunken” Company suc-
ceeded in having the Sayville
station likewise equipt with a
high frequency plant for 100
K.W. antenna energy, which,
however, could not begin opera- .
tion with Nauen before June,
1915. Inasmuch as this ar-
rangement still failed to war-
rant a satisfactory wireless ser-
vice all the year round, the de-
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This is One of the Joining Sections Showing
the Wire Stretching Arrangement.

celain blocks. The two masts
are each 260 meters in height.
In order to reduce electrical
losses there have likewise been
fitted insulators at the points of
stay.

It may be said that nearly all
the radio masts erected by the
Telefunken Company in various
parts of the world are of the
same construction and have
worked most satisfactorily, es-
pecially in countries frequently
visited by storms and earth-
quakes. The greatest difficulties
had to be overcome in connec-
tion with the design of the big
antenna extending over a length
of nearly 3 kilometers. The an-
tenna wires in large spans were
carried over guiding rollers fixt
with special insulators to the
roof cables passing over the
masts 260 meters in height; this
was a particularly difficult part
of the task to be solved. Spe-
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cial compensating devices had to be de-
signed to ensure a compensation of mechan-
ical stresses with heavy gales and parti-
cularly in the case of considerable ice loads
on the antenna wires. In the spring 1917,
for instance, there occurred ice coatings
up to 6 cms thick on the antenna wires, at-
tended by wind velocities as high as 25 to
30 meters per second; strain loads never
heard of before. The suspension of the
huge antenna wires at such enormous
height entailed the design of a special
break-proof insulator, able at the same time
to stand considerable electric tension and
being of low weight. Two closed insulator
frames were connected with one another,
each of which when moist possessed a
breaking potential of 100 KW. The an-
tenna frame by means of a special roof
cable clamp, is designed on the cardanic
principle, fixed to the roof cable carried
over each of the two huge towers trans-
versely to the direction of the antenna.
The stretching insulators used in this con-
nection are designed to stand a breaking
load of 650 tons, this being the only ar-
rangement combining high tensile strength
with remarkable electrical strength. The
porcelain blocks used to insulate the va=
rious insulator frames, stretched independ-
ently of each other, has been developed by
the ~Telefunken Company in conjunction
with a porcelain factory.

The carriers of the smaller antenna com-
prise two masts 150 meters high installed
at the left and right respectively, the points
of which are connected by a wire cable
stretched to the right and left and to which
the antenna wires are fixed by suitable in-
sulators. The wires are taken towards a
guyed mast 134 meters high carrying to
the right and left an outrigger 17 meters
in length, designed to be walked on. These
travel across rollers fixed to these out-
riggers, to a stretching frame 40 meters
high, from which they nearly horizontally
pass to the roof of the station building.
The frame is designed as an isolated mast
and is likewise placed on porcelain in-
sulators.

What Senate Leaders Say Concerning

of the senators at Washington think
concerning government ownership and
operation of radio. Everyone knows by
this time that all radio stations taken over
by the government during the war were
formally returned to their owners on
February 29, 1920, and to -all appearances
the provisions of the act to regulate radio
communications approved August 13, 1912,
are again is force.
This means that the government can no.
longer use any of its radio stations for
gencral public service when another com-

rFHE following shows briefly what some

The huge antenna allows up to 600 KW,
the smaller antenna up to 200 KW to be

dealt with, any high tensions being safely-

insulated even in the case of moist weather.

The high frequency machine used to gen-
erate the large transmitter energy is de-
signed on the induction coil principle, the
rotor with an energy consumption of about
800 HP supply single-phase alternate cur-
rent of such high frequency as to be stept
up ‘to 24,000 periods by two sets of sta-
tionary transformers. The antenna gives
out the wavelength of 12,500 meters, cor-
responding to this frequency. The sta-
tionary transformers are made of extra-
thin iron plate, carrying several sets of
windings to take up the direct current
used to magnetize the high-frequency alter-
nate current supplied by the machine and
to yield the alternate current of doubled
frequéncy. The frequency transformers
are placed in iron boxes comprising an oil
circulation to carry away any surplus heat.

The new industrial condensers contain-
ing no glass and, -accordingly, being en-
tirely breakproof, are especially worth men-
tioning. Their, insulating material and
armatures, which are designed by a spe-
cial process, are immersed in oil, serving
to carry away any surplus heat. The ca-
pacity of these condensers is 60,000, 130,000
and 450,000 cms respectively, their weight
with an oil filling being approximately 180
kgs with 75x41x21 cms external dimen-

U rowin or range

of NAUEN Rodd Station |

Circles Show Progressive Grecwth in Range
of Nauen Radio From 1908 to 1918,

By Our Washington Correspondent

mercial radio station is in a position
to operate continuously wtihin a radius
of 100 miles of the government station.
Some of the senators believe that an ar-
rangement of this kind is detrimental to
American business interest and particu-
larly so to the press, for it is claimed that
at present there is no radio company equipt
to _handle large amounts of 'traffic.

For that reason the senate would au-
thorize the secretary of the Navy to permit
the use of radio stations under the control
of the Navy Department to exchange com-
mercial messages between ship and shore

Double Anienna Sysirem
Nauven Radio Stolion

sions. The copper band of the large-diam-
eter coils in the antenna circuit has beén
adapted to the considerable intensities of
antenna current, the central coil, designed
as a variometer, allowing by means of
motor driven grips the antenna to be ac-
curately tuned to the vibration circuits.
A special task had to be solved in de-
signing the key arrangement which by spe-
cial relays arranged in parallel ensures a
telegraphing speed of 200 letters per min-
ute, ’

The total efficiency, from the energy
absorption by the driving motor to the
antenna energy, is extremely favorable,
b;isng about '65% with a wavelength of

The following table resumes the develop-
ment of the Nauen radio station from
1908-1918:

1908

Masts: 1 of 100m. Height
Antenna Surface: 31,000 sq. meters
Primary Energy: 50 KXW.
Antenna Energy: 12 KW.

Mode of Excitation: Slow Sparks

Range: 3600 kms.
1018
Large Antenna Small Antenna
2 of 260 m. Helght 2 of 150 m. Height
4 of 120 m. 1 of 135 m.
155,500 w ms. 77.50 sq. ms.
600 KW, 175 I%W
. 400 KW, 100 KW.
High Frequency Machine Musical Sparks
20,000 kms. 8,000 kms.

Inasmuch as the consequences of the
war left Germany without any trans-ocean
cables of her own, the wireless service,
being the only means of communicating
with the outside world without the control
of her late adversaries, will be of even
more vital importance to her than to any
other country. It may also be said that
the enormous strides made in the develop-
ment of wireless telegraphy and partly em-
bodied by the growth of this mammoth sta-
tion would hardly have been possible but
for the enormous stress of the critical
period the country had and still has to go
through.

Radio Legislation

station for the benefit of the general public.

The position taken by Senator Poin-
dexter is, that the Navy Department, while
controlling radio, has been furnishing a
low press rate to the Orient as well as
performed commercial work in districts
where private facilities were not available,
and altho he does not believe in govern-
ment invasion of fields of private in-
terest, nevertheless thé government is now
in a position to furnish adequate service,
altho present radio communication is a2

(Continued on page. 585)
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The Priess Loop Set Part (U.—
Special Features.

HE feature

of the Priess

Loop Set that

is perhaps of

most interest
to radio experiment-
ers is the buzzer
transformer used in
transmitting,  This
unit as it stands or
with various modi-
fications offers great
possibilities to the
experimenter whose
source of power is
limited to batteries
or a direct current
line. This buzzer is
a modified and im-
proved form of the

Teemmenes

anrvemy Const
wprirssn %8

By WALTER J. HENRY*

tation of the trans-
mitter is important.
At a considerable
number of wave-
lengths away, how-
ever, the importance
of the orientation of
the transmitter is
not as great. The
radiation acts simi-
lar to a search-light
beam of light in a
fog. Near the
source, the directive
effect is great. At
great distances from
the source, the di-
rective effect be-
comes less marked.
In all cases, orien-

German buzzer cap-
tured by the French
Signal Corps. The
wiring hook-up _.is
shown in the com-
plete transmitting wiring diagram shown in
Part II. in the January issue of the Rablo
AMATEUR NEWs.

This buzzer' operates by means of a 10
volt storage battery which draws from 50
to 100 watts on locked key, depending upon
the thickness off~the gaskets used in the
spark -gap, and the state of charge or dis-
charge of the storage battery. It trams-
forms the ten volts D. C,, to 3000 volts 500
cycles, with an overall efficiency of ap-
proximately 65%. The buzzer operates
on the principle of radio frequency quench-
ing at the break. The three microfarad
condenser in the base of the buzzer, is con-
nected across the outer contracts of the
break and is charged to double the D. C.
voltage when the D. C. current has built
up to its maximum value, previous to break-
ing at the contacts. When the D. C. cur-
rent reaches the value causing a break at
the contacts an arc is drawn following the
movable contact until it strikes the op-
posite fixed contact. At this point, the
condenser discharges with its current op-
posite to the arc current. When the two
currents become equal, the arc is extin-
guished. The time required for the two
currents, i. e, arc current and condenser
clirrent, to become equal depends upon the
natural period, the capacity and the re-
sistance of the condenser circuit. The
radio .frequency quenching circuit includes
the condenser and the leads to this con-
denser. - The gap length in operation is but
a few mils.

The buzzer contacts may require touch-
ing up after six months’ service. A fine
file and a fine emery cloth are provided to
square them off, and spare outside con-
tacts are provided for replacement. The
contacts are of platinum iridium alloy and
should not be filed unnecessarily.

When adjusting buzzer, the antenna
switch is kept in off-position and side con-
tacts are adjusted so that the armature
floats freely between them with a gap on
each side wide enough to slip in one thick-
ness of paper.

Two small key wrenches are provided in
the spare part compartment for the con-
tacts and lock nuts. After the contacts
are properly set, the knurled screws are
locked by tightening the vertical hex bolts
just in front of them.

The loop used in this set is of special in-
terest. It takes the form of a square, one
meter on each side. The frame work col-

Main Parts of the Set.

® Sales Manager, Wireless Specialty Apparaius Co.

ductor.

To the Left of the Above Photograph Shows the One Section.of the Loop Containing All Spare
Parts and Accessories, While -to" the i
As May be Noted the Frame Work' Coliapses and Loop Folds Into a

Right Shows the Section of .the
Special- Compartment.

lapses and the loop folds into a special
compartment.

The loop is. built of -three turns of con-
The conductor for each: turn is
made up of 3/16” diameter copper braid
(8x24xNo. 38) over a jute center, with .
cotton braid and rubber covering. Three
of these conductors are then sewed into
balloon cloth with ‘a separation of 114"
between the centers. This provides a well
insulated loop capable of operation in rainy
weather. Insulation on transmission is not
necessary as the potential gradient is along

T Spe ew

~ Fom tiew

: Bo7rom WEW J

This Photograph Represents Three Different
Views of the. BuzZer Contacts and Vibrator,

the length of the loop. However, on recep-
tion insulation is very necessary as the
potential gradient is transverse,

The Priess Loop Set, in addition to pro-
viding a compact means of communica-
tion, may also be used as a direction finder
in locating enemy signal stations.

A compass is provided in the lower com-
partment for the rough orientation of the
Ioop. A loop transmitter and receiver sys-
tem transmits a maximum when the planes
of both loops are parallel and lay in the
line connecting the two sets. Within the
distance of a few wave-lengths the orien-

Reading From Left to Right-the Above Three
Cuts Represent the Front, Top and Right
Side View of the Buzzér Used With the
Priess Set.

tation of the re-
ceiver follows a
definite law. Neither
the minimum nor
. the maximum are
.shar; . for the received system provided
in this set as the loop used is wunbal-
anced. That is to .say, the capacity to
ground on one side of the loop, figured
irom the terminals of the tuning condenser,
is greater than the capacity to ground on
the other side of the loop, figuring from
the other terminal of the tuning condenser.
The compass is equipt with radiolite north
and south points, so that orientation may
be made in the dark.

The radiation of the Priess Loop Set is
very sharply tuned, the decrement being less
than .02.

. Below is a table of actual results obtained
in transmitting on an official test:

Input
Volts Amps.

9.2 9.5
94 90

Loop Containing the

~Radia’n
Watts A4 mz:.
3 9.

87.
84

Wave Length Meters
Long Wave... 137.3 "
Medium _Wave 123.0 84.6

Short Wave... 108.0 9.25 87.9 7.7

9.5
(The_fifth and last article in this series
describing the operation of the Priess Loop
Set under actual warfare conditions will
appear in the May issue of the Amateur
Radio News.)

APPLICATION OF THE RADIO
COMPASS TO NAVIGATION.

Two Methods: The application of the
radio compass to navigation can be ac-
complisht by two distinct methods; the ra-
dio compass apparatus can be installed
ashore or on board ship. We shall review
the advantages and disadvantages of these
two systems:

FIRST: RADIO COMPASS SHORE—
ADVANTAGES.

This method has the advantage of re-
quiring a limited number of installations;
for example, twenty radio compasses spaced
along the coast of France and Algeria sup-
ply approaching ships useful information
concerning their position. The personnel
for the operation of these stations can be
highly specialized and permanent.

The installation of the apparatus can bé
more easily accomplisht than aboard ship.
No consideration intervenes to limit their
dimensions and weight.

DISADVANTAGES.

It is difficult to locate radio compass sta-
tions in certain localities so that they will
give exact bearings; this is the case ‘where
the coast line is very irregular or too stiff;
a certain length of time often ‘intervenes
between the time when the ship needs the
bearing and receives it. This is the case

(Continued om page 576)
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Congress Gets Data For Army Money Bill

By

OR the first

Radi

time since its
perfection by
Marconi, radio is

being personally
used by Congress to
gather official data
nm making up a
momney bill. The
House military af-
fairs sub-committee
now considering the
Army appropriation
bill for the fiscal
year beginning July
1, 1920, is using the
radlophone in com-
municating with
Army officers while
the latter sit in their
offices in and near
Washington,
When $6,686,000
was asked for the
Signal - Corps Ser-
vice, mgmbers of the
committee raised a
cry against an in-
crease from the ap-
propriation of
$3,250,000 made last
year. Expert Sig-
nal Corps Service [Fu—
officers forthwith
brought in complete
'sets: of radio instru-
ments and installed
them in the Capitol.

Some of Our Up-to-the-Minute Amateurs.

Three Members of the Military Affairs Sub-Committee Making Use of the Radio Telephone.
The Earnestness of These Senators as They are Making Notes Closely Resembles That of
Cheer Up Boys, Perhaps We May Now Look
Forward to Some ‘“Live’ Legislation Benefitting We Amateurs.

Telephone

The receivers were
fixt over the ears
of the members of
the committee and
the hearings began.
With certain extra
equipment congress-
men can communi-
cate with airplanes
as they fly over the
Capitol. From left
to right are: Rep-
resentative Julius
Kahn, California;
Representative Wm.
J. Fields, Kentucky;
Representatwe John
‘C. McKenzie, 1lli-
nois.
Represen-
tative Kahn is do-
ing- the speaking,
using a regular desk
type telephone set,
while Representa-
tives Fields and Mec-
Kenzie are “listen-
ing-in.”  Note the
plugging-in block in
the center of the
table as well as
spare head sets. The
Radiophone
employed and which
can plainly be seen
at the left of the
picture is a regular
Signal Corps set.

Timing Torpedoes By Radi¢

pedo leaving the tubes of a submarine

or other ship of the navy and strik-
mg or passing the target is not of material
interest to civilians in general, but it is of
great interest to those officers in charge
of ‘the Ordnance Department on a modern
war vessel. )

A miscalculation of only a few seconds
might mean that the speeding torpedo,
traveling at the rate of 45 to 50 knots, will
pass to the right or left of the enemy, per-
haps only by a margin of one foot, but a

“miss is as good as a mile,” and means
failure to injure the enemy and the loss of
the torpedo.

In peace time the “war head” of a tor-
pedo is replaced by a dummy head, which
renders the torpedo non- exploswe and
helps to keep it afloat after the comprest
air’ that propels the torpedo is exhausted.
Fig. 1 shows a “spent” torped¢ being made

THE time that elapses between a tor-

Hand Generator Operated and Con-
trolled by Two Husky-Sailor-Power.

By STANLEY E. HYDE

The ‘“Spent” Torpedo Being Made
Ready by Sailors for Towing Back to the
Ship Which Discharged It.

Fig. 1.

ready for towing back to the ship from
whose side it was discharged. In the head
of the torpedo on the top side is a small
cup filled with a chemical that ignites as
the torpedo comes into contact with the
salt water., This slow combustion gener-
ates a white smoke, and it is by this meth-
od that the torpedo is sighted, as otherwise
much time would be lost in hunting the
torpedo, which lies half submerged on' the
surface.

Fig. 2 shows the target, a small red flag

“held up by a barrel buoy, and which may

be from 4000 to 6,000 yards away from the
maneuvermg ship, which imay steam along
‘at varying rates of speed.

Fig. 3 illustrates the small portable radio
set that is sometimes used with torpedo
practice. The radio hand generator is
shown in- Fig. 4, its handles being turned

by two-husky sailors. It generates 5 or 6
amperes at 150 wvolts pressure, with a fre-
quency of 500 cycles (if the sailors turn
the handles fast enough).

A small ﬂy—wheel will be noticed on the
end of the generator. These small sets
are mounted in a motor sailing launch, with
an improvised antenna.about 15 ft. high
and the length of the boat. A ground con:
nection is obtained by connecting a wire
to some pieces of metal and lowermg it
over the side of the boat.

The primary and secondary of the oscil-
lation transformer will be noticed in Fig. 3,
also” a transm1ttmg loading-coil on. the
near end of the suitcase container. A small
quenched gap discharges the mica con-
denser.

An aerial switch changes the antenna-
from the transmitter to receiver, which
consists of a tuning transformer, crystal

(Continued on page 578)

Used In

Smal! Portable Radio- Set-
Torpedo Practice:

Fig. 3.



544

RADIO. AMATEUR NEWS

April, 1920

The Resonant Converter Transmitter

A New Form of Spark Transmitter Ex-

ceptionally Suited

for amateur Work

To Fhe Right Is a Rear View of the Resonant Transmitter Showing Complete Operating Equipment. On the Left Is Shown the Front or

Panel With Controlling Appliances.

(Ed. Note: Mr. Lewimon has kindly
given Rapio AMATEUR NEeWS the first of-
tion to describe this new invention. This
is the first published matter concerning this
subject to appear in any publication.)

HE Resonant Converter is the in-
vention of Mr. Walter S. Lemmon,
an electrical engineer, well known in

radio circles and who spent four

years of research work in order to
develop the invention; part of this research
work being done at Columbia University.

Altho a patent for this device was ap-
plied for in the summer of 1916, the inven-
tor was called into the naval service, and
this' of course interrupted the commercial
development of the machine uatil the con-
clusion of the War. A patent for this de-
vice- had been allowed, however, and will
shortly be issued.

WHAT IT IS. .

The most important points of this new
invention may be briefly described under
three general heads as follows:

) The Resonant Converter essentially
is a simple and inexpensive device for con-
verting-ordinary commercial direct current
to. alternating current having a pure sinc
wave form at any desired frequency.

T4

Hov.O.C

T g3

The Twp Circuits, L1, C1, and L2 and C2,
Are Employed With Common OQutput or
.Load, L3.

(2) Altho the device is of the mechani-
cal type many important features distin-
guish it from the various commutator ar-
rangements which have been brought out
from time to time, any of which had the
severe disadvantage of considerable spark-

Fig. 1. An Interesting Oscillogram of the
Resulting Wave Shape Which Is Remarkably
Sinusoidal.

ing when in operation. In this device even
when employing large power, no harmful
sparking is produced at the point of make-
and-break. This admirabls advantage is
directly due to the .correct principle’ upon
which the machine is designed..

(3) The wave of the alternating pro-

duced is remarkably sinusoidal in shape..

This may better be illustrated by studying
the oscillogram of the output current, Fig-
ure 1. This wave shape is admittedly bet-
ter than that produced by most commercial
alternators.

PRINCIPLE OF OPERATION.

Briefly, a simple form of this apparatus

consists of a rotary make-and-break and
an oscillating circuit tuned to the number
of makes and breaks pcr sccond.
_ The fundamental principle of operation
is to impose a series of charging pulses on
a resonant circuit, see Fig. 2, which are ex-
actly timed and of proper duration so as to
set the resonant circuit L1, and Cl. vibrat:
ing at its own natural frequency.

A mechanical rotary break or circuit
controller is used to properly time these
pulses, and the same device allows the
energy stored in this circuit to oscillate
freely. ; .

Since the resonant circuit discharges at

Note Effective and Well-Planned Layout.

the same frequency at which it charges, but
in the opposite direction, this means, there-
fore, just at the point of break the result-
ing current thru the controlling mechanism
is practically zero and no sparking results.

Therefore the rotary mechanical con-
troller operates synchronously with - the
resonant circuit and consistent with proper
design, the time of charge and discharge is
equal. This tuning of the circuit has been
found the most efficient method of properly
operating device of this kind. In'this case,
to change the frequency it is merely neces-
sary to change the speed of the controller
and correspondingly vary the tuning of
the resonant circuit, i. e, vary L or C
accordingly.

) FEED CONTROL.

In order to prevent a rush of current
through the controller when it instan-
taneously short circuits the D. C. supply, a
resistance may be inserted -in series for
low powers, as shown in Fig. 2. It should
be noted that this resistance does not affect
the timing of the controller and its circuit.
For higher powers where a resistance would
be wasteful, a second tuned circuit con-
sisting of inductance and capacity in-paral-
lel may be inserted in the:supply leads, Fig.
3. This second circuit being also tuned to
the speed of the controller, throttles the

Rechifying rube

g

Bplates of 7 ser

\.

Fig6.

In This Case the Resonant"Cpny’e_rter,’ls Em-
ployed to Supply the Necessary High .Plate
Voltages.
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current supply without modifying the es-
sential circuit constants.

It was found that the circulating alter-
nating current in this resonant control cir-
cuit was in phase with the output of the
machine. Hence by coupling these two cir-
cuits L1 and L2 to a common output (sec-
ondary) L3 the system becomes regenera-
tive and the output amplified. An amphi-
fication of approximately 30% is thus ob-
tained.

In actual apparatus both these inductances
may. form the primaries of a transformer
with a common secondary coil, The in-
ductances are large and the primary con-
densers small, so that their characteristic
losses may be cut down. For low powers,
paper condensers may be used, but for
higher powers over %4 K. W. mica con-
densers are preferable. The rotary con-
troller of one model consists of a disc
containing insulating and conducting seg-
mengs of equal length and driven by a small
motor.

PRACTICAL CONDITIONS.

Inl actual apparatus the tuning of these
various circuits is not as sharp as may he
at first supposed, since the machine func-
tions over quité a speed range. The adjust-
ment is very simple, resonance being ob-
tained when sparking ceases or when am-
meter A which is introduced in the resonant
circuit shows maximum current. Also a
good and pure wave as well as sparkless
operation is produced under various operat-
ing conditions so that the apparatus is quite
rugged.

With experimental apparatus frequencies
have been produced from 10 cycles to over
2,000 cycles—mechanical limitations of
course seems to prohibit frequencies over
20,000 cycles from being obtained. Powers
up to 1 K.W. have been easily handled, and
with improved design this may be exceeded.
The machine will operate on supply po-
tentials ranging from 30 to 200 volts. With
future commercial refinements some inter-
esting results will probably be developed.
At present the efficiency of conversion even
in experimental apparatus, has been found
to be from 60 to 70%.

APPLICATIONS.

The resonant converter has several
unique uses, among which may be described
the following:

(1) Production of A C for the labora-
tory, such as bridge measurements and
other forms of testing.

(2) As a radio spark transmitter where
it does away with the motor generator of
spark type radio sets, therehy eliminating a
very common source of trouble.

(3) As a modulator for V. T. sets.

(4) As a supply of high voltages for
the plates of vacuum tube transmitters.

These. applications may be outlined in a
more explanatory manmner.

(1) .Besides the radio applications. of
a part of the device, there are other uses,
such as the production of any frequency
currents of small powers for laboratory
use.and X-ray machines.

RADIO AMATEUR NEWS
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This 1s a Complete Wiring_'Diagram of the Resonant Converter Transmitter as Applied to ’

Radio Telegraph Operation. The

Dotted Line Represents a Common Shaft Between the

Driving Motor, the Controlier Disc and the Synchronous Gap.

(2) At the present time there is a great
need for simple radio sets for shipboard
use such as cargo ships, small vessels,
yachts and motor boats. Apparatus of this
type is also very well suited for Amateur
adaptations.

As vacuum tube sets are developed for
shipboard use, a simple reliable auxiliary
spark set will also be needed. For these
purposes a radio transmitter based on the
principles of the Lemmon Resonant Con-
verter is a complete solution. An import-
ant feature, from the amateur viewpoint, is
that a set of this type, when properly con-
structed, will operate from ordinary A. C.

voltage.
P

V] = X7

Y

g I

3 0

g ‘/% s,
Fg. 2

Elementary Circuit Illustrating the Resonant
Principle Where L1 and C1 Vibrate at Their
Natura! Frequency.

The first application of the principles
above stated was in connection with the
amateur radio station of Mr. Lemmon in
1912. No doubt many amateurs around
New York will recall the clear musical
spark tones of 2IE, JG and 2IC where the
early experiments with this type of appara-
tus were made, and with which distances
ranging up to 800 miles were easily covered.

With the resonant converter a synchron-
ous spark gap is admirably well adapted
since it can be mounted on the same shaft
with the controller and the position of the
spark is accurately timed with régard to the
primary wave. The advantages of this
added feature were clearly recognized by

2C Supply
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In This Instance the Resonant Converter Is Employed as a Buzzer Modulator:

Ideal for

Telegraphing on Short Waves.

Mr. Lemmon and in fact the first radio set
was constructed on this basis early in 1912,
altho the quenched gap was also employed
with good results. For small power sets,
however, up to 100 watts it is possible to
obtain clear musical tones from even a
straight gap properly constructed.

This set' has the distinct advantage for
amateur-use in that the spark tone may be
quickly varted to any musical tone from 120
cycles to 500 cycles so that the set carries
remarkably well through interference.

DESCRIPTION OF EXPERIMENTAL .SET.

A photograph of a complete transmitter
for experimental purposes capable of ad-
justment from 100 to 400 watts is shown
herewith. - The design is extremely simple
and is of the panel type.

A line switch starts the small driving
motor, and the sending key is connected to
the proper posts.

A rheostat marked “tone regulator”
varies the motor speed over a wide range
so that tones from 240 to 500 cycles can be
produced at will. The resonant tuning con-
densers are adjusted by means of a set of
switches. It is not necessary to accurately
set these condensers since the set operates
very well with an approximate setting.

The power input of the set can be regu-
lated by the upper control switch.

The radio circuits consist of a specially
wound radio transformer, a mica conden-
ser and an oscillation transformer. ‘The
rotary synchronous spark gap projecls
through the panel and contains twice the
number of teeth as there are segments on
the controller. This gives two sparks per
cycle as in ordinary shipboard radio sets.
The rotary controller disc mounted on the
other end of the shaft consists of a series
of conducting and insulating segments vf
equal length contact is made by metallic
brushes, so that equal time of make amd
break results.

Since these sets climinate the expensive
motor generator which is often trouble-
some, they form excellent auxiliary sets for
shipboard to be used in connection with
ships storage cells.

With the great interference which is
constantly increasing, the fdct that they
have a widely adjustable musical spark.
tone will also find great 'favor with opera-
tors. . In fact, these transmitters will work
hand in hand in the new Armstrong Super
Amplifier which retains the musical spark
tone in the receiver and atlows long ranges
to he covered with small size transmitters.

The resonant converter transmitter can
also be made to operate from AC supply
with a clear tone providing of coursc that
transformer and other appliances are prop-
erly designed and their constants balanced
for this use. Taken in all, this device will
probably become a popular amateur trans-
mitter in the very near future

(Continued on page S74)
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A Precision Micro-Aampli-Fone

HE microphone when properly con-
structed, is a very sensitive instru-
ment susceptible to the slightest
external vibration, and responding
with infinite fidelity even to the
complex modulations of -the human voice.
The every-day use of the telephone will
attest te this. For, it is through a micro-
phonic or loose coupled medium, set in mo-
tion by the sound waves of the voice, by
which this mechanical vibration is con-
verted into identical electrical oscillations.

By this we imply, that for-all varying in-
tensities or modulations in the sound wave,
however slight, a proportionate rise and
fall in amplitude of the electrical vibra-
tion ‘will manifest itself. These electrical
surges of varying intensity traverse the
‘external circuit and create a similar fluct-
uating magnetic field in the receiver; and
in turn, actuate the metallic diaphragm,
which vibrates with frequencies and ampli-
tudes corresponding to those of the trans-
mitter,—thus reproducing the original
sound wave with all its acoustic identity.
But, of course, due to mechanical absorp-
tion imperfections, etc., as well ‘as electri-
cal inertia and losses, the accentuation is
but a mere pulsation in the ordinary tele-
phone; inaudible unless the receiver i3
placed to the ear:

The micro-ampli-fone is a device to as-
sist in overcoming this difficulty. As the
name implies—“little sound” intensifier—it
is especially adapted to augment the recep-
tion-of faint and distarit wireless signals.
Several commendable types have been de-
veloped to. a high degree of theoretical
perfection. Some are quite simple, while
othérs are more elaborate incorporating a
“regenerative” or feed-back system. What-
ever their mechanical features, good, bad
or. indifferent, they all embody the funda-
mental principlé of the microphone: a loose
contact, devised to fluctuate the strength of
an electric current thru the wibratory
electro-reaction of a variable resistance.

Some very “fetching phraseology” has
been applied to these microphonic relays,
amplifyihg relays, sound intensifiers, etc.
But due, more or less, to the great diffi-
culty experienced in maintaining a per-
manent adjustment, they have not met with
much favor commercially. . Even the up-to-
date experimenter has failed to appreciate
the flexible latitude and experimental pos-
sibilities of this little device. .

Unlike the over-worked electrolytic de-
tector, which first evolved into a highly
scientific novelty, and then quickly vol-
planed to the level of the lowly potato de-
tector with two needle electrodes, the radio
value of the microphone as a receiving ad-
junct, has advanced but little in the experi-
menter’s laboratory. The graphite pencil
stick resting lightly upon the up-turned
edges ‘of two safely razor blades; or, two
beveled sticks of carbon supporting several
needles, under which is placed a dilapidated
deaf ‘and dumb-watchcase wireless re-
ceiver with ‘ear-piece and diaphragm re-
moved—or some such inoperative contrap-
tion—and - the ‘microphene has reached the
experimenter’s limit of perfection. Per-
haps it is one of those antiquated discov-
‘eries applicable to other electrical fields,
but has ot yet found itself identified in
wireless telegraphy.

The Leyden jar is a fair example of elec-
trical antiquity, too; yet this obsolete in-
strument is manifestly a shocking success
in the electro-static field of present day
wireless. The antenna is but an elaborate
lightning-fod. And how our’ dwellings used
to fairly bristle :with these safety conduc-
tors of the Almight's-hurtling thunderbolt.
Today, in a single evening, the average

By S. K. CULBERTSON

wireless devotees slings more lightning into
the ether than an August thunder-shower
of four days duration. Rhumkorff’s coil
the Voltaic couple and Edison’s pioneer
vacuum valve, tho all of ancient vintage

r o derector

Rpes
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This Is the Operating Circuit of the Micro-
Ampli-fone, Which Is Somewhat the Same as
a Telephone Transmitter.

and heirlooms of a pre-ntodern period, have
again come into their own, re-born in a
new electrical radio era. Thus the evolu-
tion of old inventions transplanted in new
fields of utility continues to yield prolific
benefits and serves the inventive genius of
man. :

The design and successful operation of
an efficient, workable and quite sensitive
radio micro-ampli-fone or sound intensi-
fier, need not entail intricate mechanical
difficulties beyond the reach of any experi-
menter. Figure 1 depicts the idea in a nut
shell. Divested of non-essential details,
the constructional features, at a mere
glance, become greatly simplified.

Two metal cased wireless receivers are
mounted rigidly upon heavy brass strips,
as shown. A small piece of flashlight bat-
tery carbon, 14” in length, with diameters
filed down considerably—terminating in a
rounded point—is soldered to the diaphragm
of each fone. Since the carbon rods are
metal capt this may be readily accomplisht.

An adjusting thumb screw is threaded
thru one brass support and is of sufficient
length to engage the thin strip of insulating
fiber affixt to -the opposite standard.

It will be observed, Fig. 1, that in mount-
ing, the receivers are so placed, that the

tn This Diagram We Have a Fundamental
Wiring Hook=Up of.the Complete Apparatus.

carbon sticks contact concentrically with a
firm pressure. This tension is easily regu-
lated by a turn of the precisioni knob, until
the desired pressure and critical pownt of
sensitivity is obtained. Itwis only through
repeated experiments that the peak of such
an adjustment is found.

The microphonic hook-up is somewhat
similar to that of an ordinary télephone
transmitter. The primary of a telephone
induction coil is inserted in series with
the batteries B,—Fig. l—and the carbon
rods, to which circuit is also added a
small regulating rheostat. A small stop-
ping condenser is connected directly across
the terminal binding posts. Tracing the
circuit, it will be found that this condenser
not only shunts the primary of the induc-
tion coil but the carbon contacts, as well.

The object of the induction coil is to
mitigate that detrimental and by no means
desirable scratchy “fry” evinced by the car-
bon-carbon loose couple. Then, too, the
slightest flutter of the micro-ampli-fone
diaphragms with the resultant current dis-
placement, creates a fluctuating magnetic
field of considerable density around the in-
duction coil. The secondary transposes
this low voltage energy at a much higher
potential directly into the receiving tele-
phones, which are connected directly across
its terminals. This arrangement permits a
low voltage primary, while the secondary
impress is of sufficient strength to com-
pensate for telephonic or line resistance,
should the experimenter care to erect a
party line.

Acting as a shock absorber of counter
E. M. F. or deterrent self-induced electri-
cal surges, due to a fluctuating primary
current while the instrument is in opera-
tion, the stopping condenser is a further
augmentive addition, though not an essen-
tial one. Absorbing and dissipating this
electro-dynamic inertia, then abruptly dis-
charging it’s potential energy through the
primary, thereby increasing the “sharpness
of the magnetic movement, the ultimate re-
sults of which are clear and well defined
signals in the receiving telephones, the con-
densgr as a capacitive element is well worth
consideration.

The rheostat, of course, regulates the
battery current within definite critical
limits, which is highly desirable. For, cor-
rect values of current, in conjunction with
the loosqness of the carbon coupling ad-
justed with the utmost precision, are the
potent factors that determine the sensi-
tivity, amplification chdracteristic and gen-
eral utility of the apparatus.

Complete elimination of external vibra-
tions, which are a constant source of an-
noyance—particularly in radio work—is
hardly possible, but they may be appre-
ciably diminished. From a piece of soft
pliable saddler’s felt fashion a “muffler
gasket” at least 14” wide with diameter
corresponding to the ear-piece of the micro-
phone receivers. It should be of sufficient
thickness to fit snugly between the two
fones, but must in no way interfere with
the movement and precision adjustment of
the carbon contacts. The hole through the
center of this felt washer is approximately
14" in -diameter. ' g

To further eradicate external disturb-
ance, the wooden or fiber base upon which
the instrument is assembled should rest
upon four short, flat, spongy-rubber ‘Jegs.

Figure 2 is .a fundamental wiring dia-
gram and hook-up -of the complete ap-
paratus. It will be observed that the micro-
phone-receiver leads are connected in shunt
with the receiving detector through a poten-
tiometer. Adjust the detector with 4 test

(Continued on age 579)
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Behavior Of A Modern **B’° Battery

HE subject of the “B” battery, while
a much talked of one, seldom is
given very much technical attention.
It is usually purchased in units,
placed- in a V.T. circuit and when
exhausted is ungratefully thrown out and
very little effort is made to ascertain if it
could have lasted a while longer. Of late,
however, a great number of “B” batteries
have been placed upon the market, and
judging from the claims of various manu-
facturers a little more “digging” into the
whys and wherefors seems to be apparent.

An ideal “B” battery has lately been
placed on the market by a2 New York con-
cern which has taken the trouble of in-
vestigating its behavior under severe oper-
ating conditions. This battery, a photo-
graph of which is herewith reproduced, is
aunique 1n its makeup in the fact that it is
supplied with variable taps. This tapping
is accomplisht by means of plug and flexi-
ble leads attacht as will be noted from
the illustration. The voltage is thus made
variable from 134 to 2215 volts with an
operating amperage of from 7 to 9 amperes.
This gives the battery approximately 1,200
operating hours. The size of each unit is
6%4 inches by 4 inches and 3 inches high;
a very appropriate size for average receiv-
ing panel construction.

GENERAL DESCRIPTION.

Each unit is composed of fifteen cells
counected in series, contained in a paraffin
impregnated cardboard container- L4-inch
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Graphic Action of One Type of B Battery
| Under Test.

Under Test

By P. EX.

Note the Tubular Rivets, Any of Which May
Be Plugged in for Voltage Variation.

thick. Each cell, with the exception of
the first and last ones, has fastened there-
to a brass -eyelet which is first compresst
at the lower end and then soldered to the
zinc of the cell. This makes an airtight
connection. A sealing compound seals the
entire unit and the eyelets extend flush
with " the top of the sealing compound.
Wire leads extend from either corner of
the battery umnit, one having red insulation
and the other black insulation, represent-
ing positive and negative polarities, respec-
tively. A plug, split at one end for resili-
ency when inserting and exaracting it from
the eyelets or receptacles, and with a length
of wire soldered into a hole on the other
end, is furnished with each variable bat-
tery unit.

METHOD OF USING.

The lowest voltage which can be de-
rived from this unit is 134 wvolts. This
may be obtained by inserting the plug in
the first receptacle, or that nearest the red
lead. Since all receptacles are of negative
polarity, being connected directly to the
zinc of each cell, the first cell will only
be in use, the plug lead furnishing the
negative pole and the red lead the positive
pole. If three volts are desired, the plug
is taken out of the first receptacie and is
placed in the second receptacle, and so on

until the desired voltage is -obtained. If
the entire 2214 volts are desired, the red
and black leads are used, thus utilizing
the voltage of all the cells. The plug lead
is of course then disregarded and likewise
when the plug lead is used the black or
negative lead is disregarded.

ADVANTAGES.

Should a cell become bad or go dead,
the use of two plugs connected together
with a wire will make a bridge over the
dead cell and thus prolong the life of the
remaining good cells. With this variable
battery unit the use of the graphite poten-
tiometer in shunt across the battery unit
is ncedless, and the batteries will therefore
last much longer since they do not pass
thru a resistance, but are. directly con-
nected in the plate circuit.

GRAPHIC PERFORMANCE.

Fig. 1 and Fig. 2, respectively, shows be-
havior of two types of this battery under
rather strenuous operating conditions; that
is, Fig. 1 shows the test of .a 1200 milli-
ampere unit discharged thru 440 ohms and
the other test shows another type unit with
a total capacity of 229.55 milliampere hours
discharged thru 4400 ohms, in which the
battery was on duty for 25 hours, then
given a 48-hour rest, then on duty for an-
other 25 hours, then was given a ZS-hour
rest and finally furnisht an additional 5
hours’ test.
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Latest Types of This B Battery Show Even
Better Performance Than These Two Graphs
1liustrate.

Underground Radio in Holland

TT would seem that here in Holland un-
derground radio has had considerably
more success than has been mentioned in
contemporary periodicals,except for the very
interesting articles on this subject which
appeared from time to time in Rapio, AMA-
TEUR NEWS and’ Electrical Experimenter.
For this reason perhaps a little informa-
tion concerning what Holland has done in
this direction is not untimely. Mr. Vlug
(the Amercan equivalent would be Mr.
Quick), a well-known radio inventor, has
succeeded, after two years’ experiments, in
receiving, very effectively, radio stations as
far as the Dutch East Indies, while the sig-
nals of American stations came in exceed-
ingly loud. He.is at-present securing a. pat-
ent on his invention and according. to local
forecast this may result in a complete

By Our Dutch Correspondent

N. VAN. DOLDER

change of conditions pertaining to receiv-
ing installations, which will have to do of
course with the elimination of the overhead
antenna.

The principle of his invention has been
mentioned in the Dutch radio publication,
Radio Niews, January issue, 1920. Instead
of the antenna or loop, Mr.. Vliug used two.
earth plates buried into the ground and
.Dlaced at some distance from each other.
The lead-ins from these two earth plates
are connected for specially designed but yet
simple receiving apparatus, equipt with
one audion for low fréquency amplification.
Very little inductance is used and with this
simple arrangement he is able to distinctly
intercept the signals from radio stations in
the Dutch East Indies, which are over 15,000
kilometers distant, a result which was not

equaled even with the specially large .ans
tennae erected for the reception of . these
East Indian stations.

Several Dutch amateurs have experi-
mented along similar lines but instead of
using the earth plates previously mentioned
have used the gas and the water pipes in
their homes. These experiments also proved
very successful and demonstrated that large
means of inductances were not necessary.
From this we would infer that the large in-
ductance coils at present in use will soon be
a thing of the past.

Mr. Vlug has proved with his invention.
that Mr. Tesla was right in saying that ra-
dio waves travel thru the earth and not thru
the air, as-he recently described so clearly
in one of the issues of Electrical Exper:-
menter. (Continued on page 582) =~
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Two Hundred Meters and What [t

N a recent article the writer attempted
to convey to the general radio amateur
what may be called the ethical side of
the game; that is, he tried to point out
the necessity for applied common sense

in reference to present day amateur oper-
ating conditions. At the same time he
briefly outlined a constructive plan of ac-
tion, hoping that a word to the wise was
sufficient. Since then, however, notices
from various parts of the United States
and particularly from thickly populated
radio traffic centers, such as New. York,
Philadelphia, Boston, New Orleans, San
Francisco, Los Angeles, have been re-
ceived, showing that a considerable num-
ber of amateurs are rather lax in the man-
ner in which they tune their transmitters.
Broadly speaking it would seem that the
small number of ten out of every hundred
transmitters are tuned on the happy and
safe side of 200 meters. The average ama-
teur transmission wavelengths seem to run
nonchalantly from 250 to 375 meters. This
condition is rather deplorable, as such ex-
cessive wavelengths are altogether too close
to commercial and official traffic, and may
eventually result in drastic laws negative
to the welfare of the amateur. For this
reason, let us indulge in a straight-from-
the-shoulder talk. First, let us review
some of the most important existing laws
and regulations concerning amateur opera-
tion. ;

(a) General amateur stations asre re-
stricted to a transmitting wavelength not
exceeding 200 meters and to a transformer
input not exceeding 1 k.w.

(b) When within five nautical miles of

a Naval or Military radio station, the trans-

former input is limited to but % k.w.

(c) A licensed first grade amateur must
be able to receive at mo less than ten words
a minute, caunting five letters to the word.

(d) At present local government radio
inspectors frequently “listen-in” to the ac-
tivities of amateurs and when they hear
any one transmitting above the lawful wave-
length of 200 meters immediately warn
them if it is the first offense, or impose a
fine of $25.00 on the second offense. When
the Department of Commerce ruled 200
meters for amateur use, it meant 200 meters
and not 300 to 400 as some seem to think.
Watch your step, young gentlemen, and do
not overstep the bounds of safety.

In erecting your aerial, remember that
in order to secure effective transmission at

Means

By PIERRE H. BOUCHERON

200 meters, its natural period must not be
much over 160 meters. Do not expect to
keep within the law if you exceed this limit.
If you wish to experiment with long wave,
long distance reception by all means do so,
but do it on a separate long wave receiv-
ing antenna. The writer suggest that you
carefully read articles which appear from
time to time on antenna design and con-
struction. Above all, be up to date upon
this important subject.

There is an erroneous impression among
some amateurs, who really ought to know
better, that much greater distances can be
covered by employing wavelengths above
200 meters. This is entirely wrong, for
just as good results may be secured on 200
meters or less. The reason many amateurs
do not find this so lies with the receiver
and not the transmitter. Many amateurs
design their receivers for long wave, long
distance reception and few pay any atten-
tion to the efficient reception of 200 meter
wavelengths. If a receiver is properly de-
signed for short wave reception, making it
possible for the wperator to effectively
tune down to 200 or 175 meters, he will
discover that just as good results will be
possible. Perhaps some of you. do not
know that dependable undampt transmis-
sion is now being accomplisht.between New
York and Boston amateurs on the compara-
tively low wavelengths of 150 and 175
meters by the use of Vacuwm tubes. In
view of this fact do not let anyone mis-
guide you into the belief that much greater
range can be obtained on 300 than on 200
meters.

It is a simple enough matter to tune
your transmitter to the proper wavelength.
There is nothing very complicated about a
wave meter and a very effective one may
be constructed without very much difficulty
or expense providing, of course, it is prop-
erly and accurately calibrated at the start
by the use of another one of standard cali-
bration. If you do not care to trust some
one else’s home-made instrument, one may
be purchased at a veéry reasonable figure.
Write to any well known manufacturer
and ask for price quotations. The adver-
tising pages of Rapio AMATEUR NEWS are
filled with reputable dealers, while text
pages frequently give the construction and
calibrating data on this important and val-
uable instrument.© As a matter of fact,
every radio amateur should possess a wave
meter and should be proficient in its use.
Employ it as often as the occasion seems

to warrant it, for a slight alteration in your
transmitting hook-up may change your
wavelength considerably one way or the
other. When you have increased or de-
creased the inductance or capacity of your
oscillating circuit, do mot resort to the
time worn practise of calling your nearby
friend and asking him for a correct esti-
mate of your wavelength. He cannot give
it to you unless he is equipt with well
calibrated measuring instruments. At best,
he will only guess at it. A very recent
guess of this kind proved to be a mere 100
meters out of the proper and lawful ama-
teur wave length of 200 meters. On the
other hand do not overdo the tuning pro-
cess by placing a “brick” on your trans-
mitter key, as the saying goes, and try out
all possible wavelengths on the scale.

Another important factor is that of sharp
tuning; in other words, the primary cir-
cuit of your oscillatory system should be
in resonance with the secondary or aerial
circuit, which in general means a Joose
coupling (the degree of which is determined
b_y t}_le use of the wave meter) as dis-
tinguisht from close coupling. At the
present day, there is altogether too much
close coupling in amateur transmission;
the obvious reason for this, of course, being
the fact that one believes he may be heard
more rapidly. Remember that there is
only one lawful excuse for close coupling
and it is one no# to be used by amateurs.
Its application is solely resorted to by ves-
sels in distress and never at any other
time. Under such conditions the ship oper-
ator tightens the coupling of his oscilla-
tory circuit, producing high damping so
that his distress signals may be heard over
a wide receiving range.

Be reasonable. Surely the U. S. govern-
ment is not imposing upon the American
amateur when it limits the operating wave-
length of your transmitter to 200 meters.
Contrast this law to that of Canada, where
the limit is placed at 50 meters. As a Cana-
dian amateur recently remarked “With this
short wave we may consider ourself for-
tunate indeed to cover the extraordinary
distance of one mile!” As for democratic
England, the would be amateur is simply
“out -of luck,” for no license or permis-
sion is at present even obtainable under
any condition. From the foregoing, we
may therefore deduce the timely moral:
Keep your transmitter ow the lawful side
of 200 meters.

New Form of Amplifier for Radiotelegrarh

ASTU’DY of amplifiers for use in radio-
telegraphy is in progress at the Bureau
of Standards. Amplifiers are used to in-
crease the intensity of signals, making it
possible to hear very faint signals which
formerly could not be received. Measure-
ments are being made on the various am-
plifiers which have been developt for war
use and special purposes. Work is also
being done on the design of special am-
plifiers having the particular characteris-
tics desirable for certain uses. Particular
interest attaches to work which has re-
cently been done on a cdmbination audio
and radio frequency amplifier. This util-
izes four electron tubes in such a way
that they are ecquivalent to six tubes. The
tubes used are of the Signal Corps type

Receiving Circuit

VT-1, manufactured by the Western Elec-
tric Co. The first three tubes are used as
radio frequency amplifiers; the fourth is
used as a detector tube. A connection is
then made to the second and third tubes
which are utilized again, this time as audio-
frequency amplifiers. In this way the sec-
ond and third tubes are used twice and a
saving is made in the number of tubes re-
quired and hence in the battery which is
necessary in order to keep the filaments
hot. This amplifier is constructed to be

‘most sensitive for radio currents having a

wavelength of 535 meters, altho the wave-
length on which most efficient reception
can be accomplisht may be made longer by
a slight change in the construction of the

transformers used in connection with the
first three tubes. The amplifier is very
simple to operate, there being only three,
two of which regulate the. current thru the
filaments of the tubes, the other being a
stabilizing rheostat. This amplifier will be
used in connection with some tests of radio
fog signalling apparatus for the Bureau of
Lighthouses.

Editor's Note: Amateurs, attention. Keep
in touch with the latest radio development.
From the above just think of the advan-
tages to be gained by utilizing four tubes
and securing the results of six! The
Bureau of Standards will bear close atten-
tion.” Keep your radiographic ear to the
ground! :
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~ Modulation Control In Radiophone

HE problem

Transmission

By PAUL R. NACHEMSON

of preventing pack-

of undistort-
ed and clear
modulation
has without
doulit been the most
serious of all the
troubles which have
beset the now too
carefree path of the
radib telephone en-
ginepr. The magni-
tude of the task ‘in-
volved ‘can only be
appreciated when it
is  considered that
the jenergy radiated
in |the form of
sound in ordinary
speech is prboably in
the peighborhood of
one |billionth (0.0000-

1) of a watt.
Thiis infinitesimal
force must be ampli-
fied| in some cases
hungreds of billions
of times, reproduc-

~

|
~

rfessendern cond.
Jronsmiter

ing of the carbon
granules, due to the
heat generated by
the heavy current of
the arc.

The ordinary mi-
crophone, having a
resistance of from
50 to 100 ohms, can
absorb no more than
2 watts. Above this
a frying or crackling
noise will be heard
in the receiver, the

carbon grains of the
transmitter will
=

® il

overheat, and the in-
strument will grad-
ually deteriorate.
We . can -eliminate
4 this. difficulty. to. a
great extent by using
a number of micro-
phones in parallel, a
Marzi high current
microphone, or a
liquid microphone

|

ing | the exceedingly
complex variations
ofr;Ehe human voice
with the most mi-
nute exactitude.

Fig. 1 presents a number of modulation
systems, some in common use, but all hav-
ing |been successfully utilized at some time
or another,

In the arrangement shown in A, Fig. 1,
modulation is effected by the variations in
the |resistance offered to the passage of the
plate current. This is known as the plate
voliage control system or in the case of the
arc| radiophone as the generator control
system. In diagram B an alternating clec-
tromotive force is imprest on the grid.
This aids or retards the passage of the
plate flow to a degree homologous to the
fluctuations of the voice. The circuit
shown at C is dependent on a detuning
action by the microphone and also on_the
effect of the absorption of transmnitted
energy. The Fessenden condenser trans-
mitter shown in F is particularly well

|

In the Above Diagrams (A) Shows Plate Current Method of Modulation; (B) Grid Current
Modulation; (C & D) Detuning Method of Modulation; (E) Antenna Current Modulation and
With (F) Modulation Is Accomplisht by the Use of a Condenser Transmitter.

adapted to this circuit. The action of such
a transmitter is as follows:

When the voice impinges on diaphragm
D,, it alters its position in respect to that
of the diaphragm D, thus varying the
normal capacity of the instrument. The
amount in variation is wholly dependent on
the intensity of the voice, while the rapidity
of vibration corresponds to-the pitch of the
voice.

A similar system to that shown at C is
presented at D. Here the transmitter is
inductively coupled to the antenna induct-
ance. The circuit shown at E is perhaps
the one most commonly employed by ex-
perimenters., Here the microphone acts as
a wariable resistance to the emitted energy.

Let us consider the employment of such
units as are here described in an arc trans-
mitter. Here we encounter the difficulty

such as the Cham-
bers, Vanni or Ma-
jorana. But each of
these has its limita-
tions and draw-
backs. The liquid transmitters are essen-
tially cumbersome and inconvenient, while
the multiple transmitters are costly and im-
perfect at best, since there is a tendency
for one unit to receive a slightly greater
current than the others, and once this
occurs the resistance of this one micro-
phone drops in proportion to the increase
in current and soon the entire current flow
passes thru it with the result that it over-
heats and clear articulation is destroyed.
. It follows tthen that the systems shown
in Fig. 1 at B and D are to be recom-
mended, for here the functions of -the:
microphone are performed in an ‘extran-
eous circuit and at a low current. We
might include that system shown at C pro-
vided that the Fessenden condenser trans-
mitter shown at F were utilized. '

An Unexpected Circuit

5
S I was experimenting with my receiv-
A_ ing set recently I discovered a curi-
ous cffect which might well be called
a piew method of amplification. At any
raqt it was new to me, and I have not takled
with any one who has experienced the same
thing, nor have I seen any mention of it
in books or magazincs.

I was using a Marconi VT, with the
ordinary audion circuit for the reception
of /dampt waves—a circuit that is not sup-
posed to be regenerative or oscillatory in
any way. 1 had fixt up a potentiometer
for my B battery by stretching a German
silver wire a number of times across a
window above the operating table, and so
cotld vary the voltage by sliding a con-
tact along this wire. I was trying to find
the best voltage to use, when I accidentally
discovered that the circuit was regenera-
tive; for when I moved the contact close
to|a certain point on the potentiometer
wite, the incoming signals became sud-
denly louder, just as they do when a tickler
is brought close to the secondary of a re-

By H. K. DUNN

ceiving transformer. I soon found that it
was really a regenerative action, and not
merely the point of best voltage, for when
1 moved the contact still farther in the

r

n
L lnauctive relation-..

Hokenfiomerer
2000 0hms

In the Original Hook-up of the Author the

4,000 Ohm Potentiometer Was Accidentally

Placed in Inductive Relation to the Secon-
dary of the Loose Coupler.

same direction, the tube began oscillating.
These oscillations were at an audio fre-
‘f‘requency, or in other words, the tube
howled.” The probable reason for this
behavior in the simple circuit is that the
potentiometer wires were in inductive or
capacitive relation . to - the. antenna, and
so the oscillations of the plate circuit were
forced back on the grid.

Although these effects surprised me be-
cause I was not looking for them in the
circuit I was using there is nothing new
abput them and they can be easily ob-
tained by using the proper circuits. It was
another phenomenon that surprised me
most; for I found that when 1 adjusted
the contact carefully to a point just be-
low that where the tube would give a con-
tinuous howl, it would still howl with the
dots and dashes of incoming wireless sig-
nals. That is, instead of the comparatively-
weak signals of the sending station I would
hear the loud howl of the bulb. The signals
were thus amplified many times, and were

(Continued on page 579)
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HE purpose of this article is to de-

_scribe a simple and easily constructed

concealed switch for connecting a
variable comdenser in series or parallel
with' the antennae circuit or eliminating it
from the circuit entirely.

_The parts .of . the switch are extremely
simple in construction and can be made
from the scrap box of the average amateur.

Dimensions of the various parts are not
given as they will depend entirely on the
available space within the cabinet for
which the switch is intended.

The brush block A is first made and
provided with the saw cuts B-B along two.
of its parallel sides as shown in Fig. 2.
These cuts are made to a depth equal to
the width of the brushes C-C which are
made from thin sheet spring copper cut
to the desired width and length and prefer-
ably built up to form a laminated switch
to fill the saw cuts B-B. The small holes
D are now drilled thru the block and
brushes and an ordinary heavy straight pin
such as shown at E is inserted thru until
the head is flush with the block. The other
end of the pin is then cut off about 1/16
of an inch from the surface of the under
side of the block and riveted down, there-
by securing the brushes in the block. An
equal distance is now measured off from
each end of the brush block along each of
the brushes where they are to be cut, and
then with the aid of a pair of pliers bend
over a quarter of an inch of the ends at
right angles to form the edgewise contact.
The contact edges should now be smoothed
up with a fine file and the corners slightly
rounded so as to give a smooth wiping
action when moving over the contact points.

The contact supports F-F should next
be gotten out and are also made from hard
rubber. These pieces should have the

Panel Wave Changing

By A. M. HARN

curvature of the circumference of a circle
whose diameter is equal to the length of
the brushes as is shown in Fig. 3. They

Fg.6

Here Are Six Views of the Construction De-
tails as Well as Wiring Diagram of This
Excellent Little Wave Changing Switch.

Switch

may be sawed to the desired shape or they
may be sawed straight and then soaked in
hot water and bent to the desired shape
and clampt until cold and set. They should
be of sufficient length to permit mounting
four contact points G intermediate of the
spacers H which space the supports F-F
at each end of the panel. A hole is next
drilled thru each end of each support and
each spacer to permit a machine screw J
to pass thru and be threaded into the rear
side of the panel as shown in Figs. 1 and 4.
Before screwing to the panel, however, the
contact points G should be fastened there-
to in the usual manner and wires taken off
for connections as shown in the diagram
in Fig. 6. '

The parts are now ready for mounting
as shown in Fig. 1, wherein K represents
any type of switch handle having a pointer
L and an extension rod M projecting thru
the rear side of the panel. A leather
washer is interposed between the rear side
of the panel and the lock bushing N. The
lock bushing O should have two small
holes drilled at diametrically opposite
points as indicated in dotted lines in Fig.
1, and two small pins inset therein so as
to project into corresponding holes in the
brush block. This prevents the block from
turning on the rod M. The rod should
project thru a suitable hole P in the center
of the block, care being taken that the rod
does not make contact with the two brushes.
A nut Q is then threaded onto the end of
the rod to prevent the block from becom-
ing disengaged.

The front side of the panel should be
marked off as shown in Fig. 5 in order to
show when the proper contacts are emn-
gaged. Suitable stops may be mounted to
limit the rotation of the switch in each
direction.

An Easily Made Spark Gap Rotor

N easy and comparatively cheap way of
making a spark gap rotor is one
= which all amateurs are looking for.
I presént herewith a new idea, and as I
have tried it out I know that it is worth
while. A circular piece of fiber or hard
rubber about 4 inches in diameter and 4
inch thick is used as the rotor proper. It
may be mounted on the shaft of the motor
in any way desired. For an eight point
rotor eight slots are cut with a hack-saw
14 inch deep in the piece of fiber, as shown
in the drawing. Any number of points may
be mounted but the slots always have to be
placed equidistantly around the outside of
the rotor. Then take eight pieces of copper
strip 124 inches long, ¥ inch wide and 1/16
inch thick and drive them in the slots.
Connection between the points is made
with a Y4-inch copper ribbon which is
wedged in the slots with the copper strip
as shown.

# Copper—-—r Copper strip

The Circular Disc Used Here May Be in the
Form of An Ordinary Phonograph Disc of
the Small Type.

Of course, everyone knows that the ideal
gap to have in these days of efficiency is a
500 cycle motor-generator and quenched gap
set. The quench gap gives excellent results,
is practically silent and due to its operat-
ing characteristics reduces damping and
therefore decrement. However, it is not
every amateur who can secure or can af-
ford a set of this type, so the next best
thing to do is to equip yourself with a
rotary gap similar to this type or any other
type which will give desired results. The
old-fashioned straight gap will soon be in
the discard. Amateurs, be up to date!

Contributed by EUGENE H. RIEL.

Ed. Note: Quite right! But then we
must reckon on another consideration,
which is that in a few years the amateur
radio art will have advanced to Vacuum
Tube transmission with buzzer modulation.
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Economical Mounting for Uacuum Tubes

HE ultimate working efficiency of all
I radio apparatus is largely dependent
upon the simplicity of the original
mechanical arrangement. This condition

—

Fig. 1

This Cut Shows the Completed Socket

Mounted On Back of Panel.

is noticeable in receiving cabinets where
vacuum valve operation demands simple
and well arranged wiring. It follows that
any impediment to mechanical simplicity
has its result in an unnecessary length and
number of leads as well as the constant
introduction of minor obstacles thruout
the design of the set.

Sockets, as now supplied for use with
the four-pronged vacuum tubes, require an
additional sub-base or shelf for cabinet use.
This article describes the construction of
vacuum tube sockets that overcome this oh-
jecuon as well as provide a homemade de-
sign so economical to build that any ama-
teur may have plenty of spare sockets
about for experimental use and for the
elimination of switching as in the case of

By C. H. BIRON

independent long and short wave sets by
transferring a tube from one socket to an-
other.

The completed socket is shown in Fig,
1, secured to the back of the panel with
the tube in the recommended vertical posi-
tion. The leads are brought up from the
balance of the set and soldered to the spring
members that provide lugs turned up at
one end for the purpose and make direct
contact to the prongs of the tube. This
fact favors the locating of the tube in the
upper portion of the cabinet where it is
readily reached thru a hinged Iid in the
top.

Common practise has been to locate con-
densers and grid leaks on the shelf with
the sockets. Since both of these are capa-
ble of small dimensions, their logical loca-
tion will be on the body of the socket it-
self which presents three broad faces for
this purpose.

The dimensions and drilling of the body
are shown in Fig. 2. Maple is recom-
mended for material, and when well dried
will require no further treatment as far as
insulative qualities are concerned. The best
procedure 1s to lay out several sockets on
one large board or strip and have the large
holes bored out in a wood working shop
to insure their being vertical and true to
size. Use a small drill to locate for the

wood screws that hold the contact strips:

to the under side as well as the locking
lug on top. Drilling for the mounting
screws should be located from the holes in
the panel when ready to assemble. These
latter screws must be capable of withstand-
ing the strain imposed by the insertion and
removal of tubes.

In Fig. 3 are detailed the contact strips
and the locking lug. The former are of
light but springy material; no advantage
being obtained in material over 1/64th inch
thick, as the combined pressure of the four
springs bears directly upon the locking lug,
which obviously should be of heavier stock.

Both should be drilled as shown with a
hole suitable to the particular size of wood
screw used. Care should be used in solder-
ing the leads that. the solder does not catch

. )

Follow This Constructibh 'Data Carefully
for Good Results.

i 4

the screw, leaving it free to, be tightened

-in the event of future loosening.

If the sockets are drilled in a group as
previously mentioned, they can be cut apart
or arranged for multiple mounting as
needed. The simplicity of such a mount
is apparent in Fig. 4. This method is well
fitted for amplifiers and radiophone trans-
mitters.

To avoid confusion the contacts.should
be identified and marked ‘according to the
following, that is when looking " at the
socket as.in Fig. 1, facing the locking. lug
or bayonet catch. Of the near or forward
contacts the one on the right is: for the
grid and the one on the left is for the
plate. The remaining or farthest -pair of
contacts are for filament battery connec-
tions.

A Unique Mecunting for Honeycomb Coils

ERE is a very good method of em-
ploying a certain electrical appliance
which, when it has fulfilled its pur-
pose to the point of burning out, can be
immediately resurrected from the scrap
heap by the amateur
and made to earn its

By CHESTER W. WARD

adaptable to the above blocks as you may
have honeycomb coils to mount, four 14”
No. 4/36 machine screws for cach coil and
115" of 34" wide sheet brass No. 18 gage.
Take the brass strip mentioned and bend

it around. the inside of the honeycomb coil
so that it will fit snugly on the fuse; then
drill the necessary holes thru the brass
strip and also thru the fuses, tapping the
latter with a 4/36” tap. After this insert
the screws ‘but make
sure these do not

initial cost by many i)'
times. That appl-

ance is the cartridge
type blown-out fuse.
Most any amatcur
will readily find a
few lying around for J/
this purpose. Y

Many of us who e
cannot afford to pur- !l“\‘-\} &\\
chase the mounted \N‘\\\\\\\
honeycomb coils out- W A
right will welcome \\\\\‘ \
this idca, for all that \§
is then neccessary is N
to secure the un- 2 0715s
mounted form of the sigp T
coils which, of "
course, are rather " I
less expensive, and b Zi‘.i,a%

having done so may
then proceed as fol-
lows:

The materials
needed are, briefly:
Three porcelain fuse |L

SAHer herd

fuse block on
pone/ set

N "»'4-55 mach. screw.

touch each other,
otherwise the brass
may act as a secon-
dary loop and thus
decrease the efficiency
7 of the receiver.

72 The next step is to
take the two leads
from the honeycomb
coil and solder each
one respectively to:
each brass cap of the
fuse. This soldering
should preferably be
done at the very end
of the cap and in
such a position as to
be remote from the
contact when the fuse
is plugged into the
block. After this
mount the fuse blocks
on the panel of your
receiving set and
presto! You will find
that the coils and

blocks of the N.E.E.
Standard type, as

many blown out fuses Plugged

The Sketch on the Left Shows a Front View of the Honeycomb. Coll Mounted on the Fuse
Proper, While the Sketch on the Right Shows One of the Coils and lts Fuse Mounting.
Not a Bad ldea, Eh, Boys.

Into One of the Fuse Blocks,

their effective adapt-
ers will fit into the
clips quite securely.
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New Reactance Transmitter

HE average reader is more or less

familiar with the performance of re-

actance units when shanted across

an alternating current supply. It has

a tendency to store up energy in mag-
netic form, and this is ‘dependent upon the
coefficient of self induction. Self induction
is that property of a circuit which tends to
prevent any change in the strength of cur-
rent passing thru it. This may be more
clearly defined by stating that the lines
of force which rise about the windings of
the reactance wunit cut thru neighboring
turns thereby inducing in them electro-
motive forces that tend to oppose the origi-
nal or line current. The induced action of
a coil af conductor upon itself s called
self induction.

Now then suppose we take a suitable
iron core of soft sheet iron and laminated
to increase its permeability and eliminate
eddy currents (furthermore, soft iron s
more suitable ‘since the self inductién is
greater in proportion to the permeability
of the iron employed), and over this
wind a considerable number of turns
of fairly large wire. When an alternat-
ing cuirent is ‘applied to this coil, let us
say in series, it shall endeavor to store
up the current and regulate the flow to
the adjoining circuit. We will then con-
sider the coil as having stored up con-
sidérable current- and we break the con-
nection leading to.it. There will be a
momentary, extremely high voltage surge
across this break, due to. the current stored
up. therein and termed the counter-electro-
motive force of self induction. It is this
high voltage surge which is employed in
this systém ‘for the purpose of exciting the
antenna and transmitting radio telegraphic
waves. It must be remembered that the
counter-electromotive force or self induc-
tion produces no loss of energy in an elec-
tric circuit, but a much higher voltage is
required to force a given value of current
thru that circuit. From the foregoing it
can be readily understood that the energy
which we. are employing to transmit with
is of no greater drain on the line; and it
has been found from extensive experi-
mental tests that this system requires only
from one to two amperes to cover five
miles with an ordinary amateur antenna
installation.

We can then understand that in order to
produce dots atd dashes by this means
we must provide some method to break
the current from the coil many times per
second. This can be accomplisht mechani-
cally by rotating a suitable cog wheel in
mercury, permitting only the protruding

By E. T. JONES. L. R. E.

ends of the wheel to dip into the mercury.
For various reasons this and many other
such arrangements are not practical.
For this purpose the author employs

o 4c. SO
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These Are the Necessary Construction De-
tails for the Reactance Transmitter.

an ordinary tetegraph sounder. It is
well known that when a sounder is con-
nected to an alternating current supply in
series with a 16 C.P. lamp that the arma-
ture or lever of same will vibrate, the
number of vibrations depending upon the
frequency of the current and the adjust-
ment of the lever. On the arm of the
sounder (previously referred to as lever
or armature) a suitable contact point is
made secure, and directly under its farthest
end another contact point is placed upon
some good support. These two contact
points are so mounted or situated that when
the arm vibrates in accordance with the
current and adjustment of the sounder,
contact is made and broken at every up
and down stroke of the lever. This of
course permits us to connect our tele-
graph key in series with the lamp, current
and magnet coils of the sounder, forming
the dots and dashes by controlling the cur-
rent thru the sounder windings.

By referring to the circuit diagram of
connecticas it can be seen that instead of
shunting the reactance directly across the
line, it is in series with the ungrounded
side of the line and completes its circuit
thru the contact points, reactance and an-
tenna wire which is 150 feet long 25 feet
high at one end and 5 feet at the farthest
end. At this end the antenna is grounded,

completing the circuit for the current thru
the reactance. This method seems to have
quite an advantage over the ordinary
method if connected across the line with
the antenna and ground shunted to the
two contact points.

The reactance for this system can be
made in the following manner and as
shown in the drawings. An iron core is
built up measuring 1 inch x 1 inch by 2
inches long. Two coil ends measuring 5
inches in diameter are cut from thick
cardboard and placed on the core so as
to form a groove measuring 1 inch wide
for winding the wire. This is wound full
of No. 24 single cotton-covered magnet
wire. Taps are taken off near the end so
that the amount of current that can be
employed in the system can be increased
or decreased; that is, to the point where
a fair amount of amperage is drawn and
the coil does not heat excessively. It
would be best to insulate each layer from
the other by empire cloth; this further
increases the efficiency of the system and
insures against breakdowns .in the adjoin-
ing layers from the higher momentary
surges.

Larger coils drawing much more current
than this one could be constructed with
larger wire. However, this coil will draw
from two to four amperes if not tapt too
near the beginning of the winding and-is
considered reasonable for the average ex-
perimenter’s pocketbook allowances for
“juice” for operation by the month.

A condenser connected across the con-
tact points of the circuit tends to cut down
the effective distance this set can transmit.
Furthermore, it has been found impossible
to obtain fair radiation with a condenser
and inductance shunting the break induc-
tively coupled to the ordinary open-circuit.

A caution in regards to this system is
given herewith; never employ this set with
a large antenna; that is, one with a natural
period over 200 meters, as then you are
not keeping within the law. It is best to
employ very low wavelengths and make
use of the audion detector and a short
wave receiver built for this special pur-
pose. If you can employ the system out-
lined, in a city where there are several
commercial and naval stations, on very
low wavelengths and thereby eliminate the
interference of commercial traffic, you can
claim to have accomplisht something worth
while. Let us see what you can do with
this. The system is in its infancy and it
is up to the general mass of amateurs to
bring about the usual improvements forth-
coming.

Circuit for the Audio Freauency Radiophone

T last things are under full sway. We
A have received many letters from dif-
ferent amateurs informing us that they are
building an audio frequency radiophone as
described in the November issue of Rapio
AmaTEUR NEWS.

One of the enthusiasts, E. H. Broezel,
of San Diego, Cal, sent us a copy of the
cdircuit which he is using. In his audio fre-
quency apparatus, as may be seen in the
diagram, the induction coil is used for both
transmission and reception. When the
double-pole switch is thrown to the right,
the set is ready for transmission. When
-thrown - to-the left, the audion.receiving set
is connécted. .

Now that we have obtained an aerial
switch which permits ease of transferring
from transmitting to receiving, we Should

in This Circuit the Spark Coil Transformer Is
Used for Either Receiving or Transmitting.

turn our attention toward improving other
parts of the construction and circuit, -

What’s next, bugs? Let us hear from
you regarding your experiments with the
audio frequency radiophone.

JAPAN BUILDS NEW WIRELESS.

The Japanese government is erecting a
powerful wireless station in the prefecture
of Fukushima for the purpose of relieving
congested communications between this
country and the United States. The Em-
peror has conferred upon (gohn R. Geary,
general manager for the General Electric
Company here the Order of the Rising
Sun, fourth class, in recognition of his ser-
vices for the development of Japan’s élec-
trical industries.
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Transformer Coil Improvement.

(No. 1,326,223, issued to Chester H.
Thordarson.)

This invention relates to improve-
ments in windings for magnetic ap-
paratus or devices and the improve-
ments are hercin shown as adapted
to electrical transformers. However,
the improved winding herein shown
may be used in other magnetic ma-
chines or apparatus.

Among the purposes of the inven-
tion is to provide a novel form of
winding so constructed and arranged

as to structurally strengthen the
wind.in%. . i
Another object of the invention is

to provide an improved constricting
band which surrounds or encircles
the winding to hold the turns of the
winding in place, and also serves as
one end of the winding or coil to
which is attached a circuit wire.

A further object of the invention
is to provide an encircling band of
this character so constructed as to
avoid corona discharge at the edges
of']the encircling band and across the
coil.

Another object of the invention
is to provide means for supporting
the inner turns of the conductors
forming the winding or coil, con-
structed with means to force the sup-

Ztgt
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porting member outwardly
the inner turns of the coil.

Other objects of the invention arc
to simplify and improve windings of
the character described, and further
to adapt such windings to high ten-
sion transformers, and the invention
consists in the combination and ar-
rangement of the parts shown in the
drawings and described in the speci-
fication, and as pointed out .in the
appended claims.

The present invention is shown
as applied to that type of transform-
er ilustrated in the inventor’s prior
application for U. S. Letters Patent,
Serial No. 129,779, filed November
6, 1916, of which the present appli-
cation is a division.

As shown in the drawings, Figure
1is a side elevation of a transformer
embracing a winding or coil em-
bodying the invention.

against

Improvements in Radio Receiving
and Recording Apparatus.
(No. 1,331,098, issued to William G.
H. Finch.)

This invention relates to new and
useful improvements in wircless tele-
graphic recording apparatus, and
consists of a simple and cfficient
means of this character which will
record wireless messages for any
distances for which the apparatus is
designed.

Figure 1 is a central secctional
view through the receiving and re-
cording apparatus, and =~

Tig. 2 is a diagrammatic view of
a wireless telegraph receiving cir-
cuit, in connection with which the
apparatus is used.

Reference now being had to the

details of the drawings by letters:

designates a 3000 ohm receiver
mounted upon a suitable support B,
and C is a diaphragm forming a part
of the receiver and which has a con-

tact point D projecting centrally
Figel
i ad
TR e
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opening
A binding post E
mounted upon the base F has elec-

therefrom and thru an

in the receiver.
trical connections H with the dia-
phragm, and other binding posts,
designated respectively by Fetters
and K, have electrical connections
with the windings of the_electro-
magnet receiver, A post L risin,
from the base and to which a bind-
ing post N is connected, supports an
adjustable contact point O.

In operation, when the apparatus
is connected in a detector circuit, as
shown in Fig. 2 of the drawings, in-
coming signals or electrical impulses,
will cause the electro-magnet of the
receiver to become energized and the
diaphragm Dbeing attracted thereby,
will cause the contacts D and O to
make and break according to the
Iength of the received 1mpulses,
thereby opening and closing the local
relay circuit and causing the arma-
ture of the relay to make and break
circuit, according to the length of
veceived impulses upon a tape re-
corder. :

By the provision of a switch in
the relay circuit the latter may be
opened when not in use, thereby sav-
ing battery energy.

Improvements in Relays.

{No. 1,329,756, issued to Harry

Alexander Ewen.)

The object of this invention is to
provide a relay depending for its ac-
tion upon the extension of a filament
or filaments due to the heating pro-
duced by the passage of an electric
current.

A is an arm mounted on a fixt
pivot B so that the only movement
of which it is capable is rotation in
one C{:{12\11(: about this pivot. Upon it
is adjustably mounted a mass C the
weight of which tends to keep a
contact D upon a terminal E. To
the arm is connected the ends of a
pair of conducting filaments F, the
other ends of which are connected
to a pivoted frame H. he filaments
are -so adjusted that normally, that
is, when no current is flowing
through it, their tension holds the
arm up so that the contact D is
separated from the terminal E, but
when an electric current flows
through the filament and heats it it
expands and allows the contact D

to come into contact with the termi-
nal £ and thus complete an electric
circnit between wires K, L connect-
ed to the terminal E and to the arm
respectively. M is an adjustable
stop “limiting the u%wa‘rd movement
of the contact D. is a sleeve in-
sulating the part of the arm con-
nected, to the filament from the part
carrying the contact D.

The pair of filaments F cross and
almost touch, this being the position
of greatest sensitiveness. In other
words, the frame H has been turned
relatively to the arm through an
angle of from 150° to 180° from the
position in which the two filaments
are parallel. The frame H is hinged
to a support O toward which the
frame is drawn for purposes of ad-
justment by a2 nut I and a spring P.

New Means for Locating Ore
Bodies by Audio-Frequency
Currents.

(No. 1,325,554, issued to Wendell L.
Carlson and Earl C. Hanson.)
The object of this invention is to
provide simple and reliable electrical
means for accurately spotting me-
tallic ore deposits and indicating di-
rectly the extent of the ore bodies.
Referring particularly to the draw-
ing which has been selected to clear-
ly set forth the principle advanced
in the present means for locating ore
bodies, reference character 1 desig-
nates an audio frequency generator,

1

ol [B
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having terminals 2 an 3. e
portable exploring coil 15 is con-
nected to the audio. frequency gen-
erator on one side by conductor 4
and on_ the other side thru con-
duetor 5 and a primary winding 6 of
a differential transformer,

A second primary winding 7 of the
same differential transformer is con-
nected in a circuit from terminal 2
of the audio frequency alternator
through variable calibrated resistance
8 equipt with adjustable contact
9, returning to the terminal 3 of the
alternator thru conductor 4. The
differential transformer has a lami-
nated iron core 10 and secondary
winding 11 which comprises the in-
put circuit of the audio frequenc?'
thermionic amplifiers 12 and 13.  Al-
tho only two stages of amplifica-
tion are shown it is obvious that ad-
ditional stages might be employed.
Responsive 5evice 14 is connected in
the output circuit of the final ampli-
fier. This device is here shown as
telephone receivers but it is appar-
ent that any electromagnetically con-
trolled device might be employed.

Coil 15 is adapted to be moved
over the area which it is desired to
explore to locate hidden ore deposits
represented by dotted lines 16 as
beneath the surface of the earth. |

The variable resistance 8 is cali-
brated in terms of ore density. This
is accomplisht by noting the rela-
tive energy absorbed by ore bodies

for example a 1000 cycle machjn};e,

due to the eddy currents induced
therein by the magnetic field ema-
nating from the exploring coil. A
variation in energy absorbed by the
ore body is accomplisht by a like
variation of current intensity in the
exploring circuit. The differential
transformer is balanced for each set-
ting by varying the resistance 8 untit
the currents in windings 6 and 7 are
equal. Hence the variable amount
of resistance 8 required to balance
the differential - circuits for various
energy absorptions is a direct cali-
bration of ore density.

New Telephone Headband.

(No. 1,329,658, issued to Hugo
Gerushack.)

The present invention relates to
a simplified style of headband which
is designed to replace the old style
double spring headband, and which
embodies novel features of construc-
tion whereby it can be easily and
quickly adjusted to fit the head with
accuracy, and can be worn without
any discomfort.

Figure 1 is a_perspective view of
a telephone headband constructed in
accordance with the invéntion.

Fig. 2 is an enlarged sectional
view through the compression chuck
at one end of the headband.

Fig. 3 is a horizontal
view through the same.

Specifically describing the present
embodiment of the invention, the nu-
meral 1 designates an arched strip of
resilient mre which .is suitably
curved to fit over the top of the head
in the wusual manner. This wire
strip 1 is round in cross section, and
the downwardly extending ends
thereof are offset outwardly at 1
The use of round wire simplifies the
construction and decreases the cost
of manufacture. A pad 2 of some
soft fiexible material such as soft
rubber is applied to the top of the
headband 1, being'adapted to be in-
terposed between the ﬁeadb_and and
the head of the wearer. This pad 2
is_shown as having a substantially
elliptical shape, and is preferably of
uniform thickness, being secured to
the headband 1 by means.of a pair
of transversé strips or keepers 3
which extend across the top of the
pad at points near the ends thereof

sectional

and receive the wire headband. This
soft pliable pad will readily conform
to the shape of the head, and not
only enables the headband to be
worn without discomfort, but also
prevents any metal from touching
the top of the head.
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ing the wonderful “antenna effect” of

live trees that the writer started out
one fine afternoon with a number of Radio
Bugs, a portable receiver and several coils
of insulated wire, etc.

We fully expected to bring home copies
of messages from Berlin, South America
and Oshkosh, Wis., but, yes but!
Everything was ideal. ~The place was
Berkeley, Calif.; the spot was “Cragmont,”
some 500 feet above San Francisco Bay.
The tree” was a tall eucalyptus fully 100
feet high with four branches covered plen-
tifully with gree leaves. Ten miles away
was a 10 K.W. Naval Radio Station. Thirty

SO much has been said of late concern-

Some recelver os 719.7

A

L

In This Case a Ground Was Obtained by
Driving a Nail Into the Root of a Small
Sapling.

Ground obraned by oriv
110 007 OF sman wp//%..” /

miles further up the bay was another Naval
Radio Station at Mare Island Navy Yard,
NPG.

First we tried the experiment in Fig. 1.
Four spikes were driven into the four
branches and leads connected to them as
shown. A ground was obtained by spread-
ing* insulated copper wires under the tree
as shown at foot of tree. This was in
effect' a “counterpoise” ground. The re-
ceiver consisted 6f tuning transformer, ga-
lena and Perikon detectors, stopping con-
denser and sensitive telephones.

By straining the ears one could ’rarely
hear the naval station ten miles away.
‘What was wrong with the tree?

Next we tried the idea in Fig. 2. A
ground was obtained by driving a nail into
oot of a small sapling. The signals were
only about’ ten per cent louder, just enough
so that a slight difference might be noticed.

a

URING the great war, I was assigned
to do experimenting with the Direc-
tion Finding Apparatus with the Brit-

ish Royal Air Force. As a Radio observer
one meets with many interesting experi-
ences and in the next few paragraphs I am
going to relate one of mine.

The plane I was working with was a
large bombing plane, equipt with Direc-
tion Finding Apparatus, both wing coils,
making it necessary to turn the whole plane
to get a “bearing,” and revolving fuselage
coils for signals that were loud enough to
hear easily. The main coils of this set were
wound vertically on the struts of the plane
and' the auxiliary ‘coils were wound verti-
cally around the top and bottom wings
through ‘a false strut, thus giving a large
“area-turns” surface especially on ‘the
auxiliary coil. The Amplifier was one of
the British War Department type, known

RADIO AMATEUR NEWS

What’s Wrong With The Trees?
By STANLEY E. HYDE
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Here Are the Four Young Men Who Decided
to Investigate Tree Antenna Qualities.

Three iron spikes one foot long were
driven into the earth and the ground dis-
connected from the sapling and connected
to the spikes.

The signals were weaker. Surely some-
thing was wrong with the trees! Referring
again to Fig. 2. We disconnected the wire
connecting the four branches at X and tied
it in same position as before, except that
the wire was electrically insulated from
the tree, the tree merely acting as a mast
17 vz
s ‘f’//,u;bran://

L5, f tucolyplus
7, Iee 100 f%

zmgs/fmm rree. :’
y NS

Toning transy. Grystal
gel. lolenos Perifon)
Teleplones,

12.3.a4 rodiolng
msvlored ground
leads ’
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Four Spikes. Were Driven iInto the Four

Branches of the Tree. The Ground Was

Obtained by Spreadin.\g Insufated Copper
Wires at the Foot of the Tree,

April, 1920

to hold up the wire.

With this arrangement “the signals came
in fully 50 per cent louder than when using
the tree branches as an antenna, the wire
being in the same position as stated above.

By this time our “Audion Bugs” are say-
ing, “Why didn’t they use a 20 step ampli-
fier, tickler coil, etc.?” The point is this:
If the signals came in 50 per cerit louder
when the lead was disconnected from the
branches at X, Fig. 2, using a crystal de-
tector, they would come in just so much
louder if forty-eleven amplifiers were used.

Taking two long pieces of string we
tied a rock on the end of each and threw
them up into separate trees, about 40 feet

$ra abianed by, i
“ariving spike i )
m’”?f Three T

Single anfenng wire suspendéd fiom rree droncses 4

SHng  previously Hhrown Jo present posiiion byl /%
70K 10 String " Lawer C//;lr?/;f/ﬂby Seewred 7o AR égg}
L 2

Back to the Regular Aerial Again Where
Signals Came in 100% Louder.

high and 100 feet apart and pulled up the
single wire antenna shown in Fig: 3. Now
the signals came in about 200 per cent
louder, messages being copied from ships
200 miles out"at sea. .

Here is the question: Look upon Fig.
2 again. Why should the tree be used at
all when it makes the signals weaker?
Why take chances of breaking your neck,
or pounding spikes into trees when it
makes your signals weaker?

Why not just pull a wire up into the
branches as high as you can and use the
good old-time portable antenna? .

In concluding, we whose youthful visages
appear in the photo do heartily and to the
best of our knowledge declare that the
“Talking Trees” for radiotelegraphic re-
ceiving purposes is not what it might be.
Try the experiment out, yourselves, boys.

Flving Tale of Radio

By R. T. MOSHER

as the Cranwell seven-valve amplifier,
which Had a good reputation when used
with the S. G. Brown conical diaphram
War Department phones, an instrument
which all American boys with.the British
section liked so well. They were very good
phones and the Yankees knew it—as .many
a Yank’s barrack bag can prove! With
this amplifier, the receiving of weak signals
was an easy matter even with the small
coil aerial on the plane.

Well, on this big day we were flying
quite high near our field with the ap-
paratus I have just described, when I
caught a faint signal, and as it happened
that we were right across the plane of
the wave, I got it quite loud on the huge
auxiliary coil. I soon tuned in and heard
an unknown Beacon Station which we
afterwards learned was quite near com-
ing in with a series of “MA’s” When I

could not make out anything except ghe
long dashes I took off my helmet contain-
ing the phones to see how well my am-
plifier was working. I held it forward at
arm’s length with all valves working and
could hear the signals plainly even over
the roar of the unmuffled engine, which
exhausted right on the port side of the ob-
server’s cockpit.

This Beacon Station sent out a very
peculiar buzz, each dash starting with the
usual high pitch of a 500 cycle note and
ending with a heavy, coarse Z-Z-Z, lower
than 60 cycles. o

As 1 held it out I could hear it just as
well as if- I had-the phones on my ears.
While 1 held it out for a couple of minutes
I noticed the pilot: looking around and act-
ing uneasy. )

All of a sudden 1 heard the motor

(Continued on page 586)
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EFFECT OF VARYING THE CA-
PACITY - INDUCTANCE RATIO
IN OSCILLATING RECEIVING
TUBE CIRCUITS.

As the vacuum tube is a voltage operated
detector of signals, it has been supposed
that the sensibility will be greater, the
greater the inductance capacity ratio in,the
grid circuit. 1t was reported in 1917 that
thé sensibility was independent of this
ratio. Recent experiments made on Nauen
with inductances varying from 2.5 mh. to
36 mh. again showed no change in sensibil-
ity, provided the local oscillations were kept
at the optimum value. The telephone cur-
rent appears to be proportional to the
square root of the antenna watts.

HETERODYNE, AUTODYNE AND SENSITIZ-
ING CIRCUIT.

Commander A. H. Taylor and also Mr.
Israel have found that for long waves the
heterodyne with vacuum bulb is more sensi-
tive than the autodyne. The explanation
being that with the heterodyne the second-
ary can be set exactly on the signal wave-
length, while with the autodyne it must be
detuned to produce the beats.

In the Research Laboratory it has been
found that there is no difference in sensi-
bility, provided the optimum coupling be-
tween the primary and secondary is main-
tained in both cases. With a loose coupling
as used by Commander A. H. Taylor, the
signal with heterodyne is stronger unless a
sensitizing circuit is ised with the auto-
dyne. The sensitizing circuit reported in
1915 is a circuit consisting of an inductance
and condenser so coupled to the secondary
that the latter is given two free wave-
lengths, one of which corresponds to the
wave-length of the incoming signal, while
the other gives the beat frequency. With
the sensitizing circuit the autodyne is equal
to or better than the heterodyne in sensi-
bility at any coupling. Probably at the
optimum main coupling the antenna itself
acts to a certain extent as a sensitizing cir-
cuit.

While the sensitizing circuit has the ad-
vantage of being far simpler than the
heterodyne it is found that the heterodyne
is less subject to interference.

REGENERATION OF SPARK SIGNALS.

It has been suggested that possibly the
strengthening of spark signals observed
with the autodyne when the back coupling
is closed to a point just before the note is
roughened by the local oscillations may be
due to very weak oscillations not strong
enough to effect the note. Ex_pemmeuts
have, therefore, been made with weak
heterodyne coupling to see if the same
phenomenon could be found as with the
autodyne. No strengthening in the spark
signal was observed until the note was
roughened. — Abstracted from  Jowurnal
Washington Academy.

THE WIRELESS EXPERIMENTER’S
MANUA

By E. E. BUcHER.

A volume containing three hundred pages
with many valuable illustrations and phqto—
graphs of apparatus, publisht by Wire-
less Press, Inc.,, New York City. Th_ls_ book
is really a revised and enlarged edition of
Mr. Bucher’s former book “How to Con-
duct a Radio Club.” The book is of a dis-
tinctive nature in that it comprehensively
covers the designs of radio transmitters
and receivers. This includes the constric-
tion of transformers, high voltage con-
densers, spark gaps of all types, aerials,

masts, and complete receiving sets for long
and short wavelength, all of which are de-
scribed in very instructive detail, vacuum
tube and Cascade amplification is also given
attention as well as direction finders, un-
derground aerials and static elimination.
The amateur is instructed in simple lan-
guage how to measure the inductance, ca-
pacity and resistance of his antenna and
he is also shown how to check up the
efficiency of his station. The book also con-
tains useful information on the proper
procedure for conducting a raido club.
Generally speaking this book should prove
of real value to the general amateur.

AMPLIFICATION OF VERY LOW
FREQUENCY AND RESULTING
OSCILLOGRAMS, AND THE AP-
PLICATION OF THESE TWO
FOR THE GRAPHIC RE-
CORDING OF RADIO TEL-
EGRAPH SIGNALS.

The principle of this method is as fol-
lows: Amplification of the signals is ac-
complisht at high frequencies, then at low
frequencies. This latter frequency, how-
ever is very low, in fact it must be low
enough to be of the same rhythm as the
dots and dashes of the Morse signals. Sev-
eral tubes of amplifiers are necessary in
order to accomplish the final vacuum tube’s
function either completely or not at all, that
is to say that the current on their respective
plates passes a maximum value during the
passage of the signals and a minimum or
nil value during the interval or space sepa-
rating the dots and dashes. In this system
reception is accomplisht by means of a loop
of sufficient inductance for high wave
lengths, altho of course reception may also
be accomplisht by means of the regular an-
tenna. In this instance, however, preference
is given to the loop, as it is then easier to
secure most favorable directions and thus
avoid signals transmitted by other stations.
—Abstracted  from Revue Genérale De
L’Electricité.

FOG TROUBLES AND THE RADIO
COMPASS APPLIED TO AERIAL
NAVIGATION.

Dense fog is the bugbear of present-day
flying and represents practically the only
climatic conditions which really trouble the
pilot. The aeroplane as a machine is not
prevented from flying by fog, but the pilot
is practically rendered blind, and therefore
helpless in the matter of navigating his
craft or landing it.

But with a perfected system of direc-
tional wireless this difficulty practically dis-
appears. Irrespective of mist or fog, or
whether landmarks are visible or not, the

course will be determined by the constant

signals received from beacon stations at
known points either on or off the line of
flight, but preferably at the destination end.
The pilot can detect instantly from the sig-
nals, especially if “homing” towards a bea-
con station, should he veer in any way from
the set course, and is able to correct his line
of flight accordingly~—Abstracted from
Wireless World for March.

GENERATING SETS FOR LABO-
RATORY USE.

The researches and tests in progress in

the radio laboratory of the Bureau of

Standards require the use of steady sources

of alternating current of frequencies from
200 to 10,000.000 cycles per second. Several

generating sets have been designed and con-
structed in which electron tubes and asso-
ciated circuits are used to produce alter-
nating current of the required frequency
from a direct current power supply.

One of these generating sets having a
wave length range of 30 to 50,000 meters
(frequency range of 10,000,000 to 6,000
cycles) has been built up with a convenient
control panel for use in standardizing wave
meters and other radio apparatus.

Another generating circuit, for use in the
study of insulating materials, is designed
with special inductance coils and a special
condenser with a scale which gives the
power loss in the sample of insulating ma-
terial directly, without any calculation.

Two low-power generating sets have been
designed for portable use and are especially
compact. An electron tube is also employed
in a set for generating audio-frequency cur-
rents from 200 to 6,000 cycles, which is used
for alternating-current measurements, stud-
ies of telephone receivers and other work
at telephonic frequencies.

A special generating set for producing
small measured voltages at radio frequen-
cies of 200 to 4,000 meters wave lengths is
used for measuring amplifiers and detect-
ors, It is so arranged that the instruments
which are being measured are completely
shielded from both electrostatic and mag-
netic fields «from the generating circuit, the
coils of which are wound.in a special way,
the entire circuit being enclosed within a
copper shield.

DETERMINATION OF THE OUT-
PUT CHARACTERISTICS OF
ELECTRON TUBE GENER-
ATORS.

By Lours M. HuLL.

Within the last three vears the experi-
mental development of the three-electrode
electron tube as a generator of alternating
current has been carried out to such an ex.
tent that the device is at present the stand-
ard source of supply for radio telephone
and telegraph circuits in all cases where
extremely high power is not required. At
the same time no adequate methods have
been evolved whereby the efficiency and
power output of such a generator can be
stated with any degree of accuracy in terms
of the electrical constants of the tube itself.
Several analyses of the general operation
of electron tube generators are not avail-
able. But none of these are accurate enough
and at the same time comprehensive enough
to allow a quantitative prediction from the
two important factors in power-tube opera-
tion—plate voltage and filament emission—
of the alternating current power which can
be developt in a radio-frequency circuit of
known resistance, inductance, and capacity.
Power tubes are rated in watts output -and
watts input from empirical data upon cir-
cuits adjusted to particular settings, experi-
mentally determined, for maximum power
or maximum efficiency. Such ratings give no
mtimation of the power which will be de-
velopt by the tube if any constant of the
output circuit be changed.—Abstracted from
Bureau of Standards Circular No. 355,

RADIO ENGINEERING PRINCI.
PLES.

By Hexrt Lauer and Hagrry L. Brown.

A very .good . treatise for the -general
radio man publisht by the McGraw Hill
Book Co., Inc, New York City. Special
treatment is given the many applications
of the Vacuum Tube.
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Radio Club of America.

A very interesting meeting was held on March
26 by the Radio Club of America in Room 306
of the Engineering Building, Columbia University,
New York City.

Mr. L. C. F. Horle, Expert Radio Aide, Navy
Yard,. Washington,. D, C.;’ who has charge of all
receiving equipment of the United States Navy,
gave the complete history of navy receiving ap-
paratus from the beginning to the present stage
of the art.

Among many of the amplifiers described was
the new type amplifier specially designed for use
in connection with the radio 'compass and which
is equipt with three stages of radio frequency
amplification, one detector and two stages of audio
frequency amplification.

With this set Nauen signals were copied in a
U. S. submarine submerged to a depth of 30
feet in Chesapeake Bay, employing a 2-foot loop.
The Nauen signals were so loud that their in-
tensity had to be lowered. An interesting ob-
servation in connection with this experiment was
that static or strays, which were very noticeable
while' the submarine was on the surface of the
water, practically disappeared after the under-
water craft had submerged. -

. Mr. L. G. Pacent was chairman of the meet-
ing owing to the temporary-illness of Major Arm-
strong.

Discussions were heard by the following well
known radio experts: Mr. George A, Clark, for-
merly chief expert aid of the United States
Navy .and now chief recelvm% expert of the
Radio Corporation of America; Captain Guy Hill,
of the Signal Corps; Prof. Hazeltine; George
Crouse, of the Radio Department of the Sperry
Gyroscope Co.; Julius Weinberger, Research En-
gineer of the Radio Corporation of Ameriea, and
Mr. F. Lowenstein, the well-known manufacturer
of radio sets. .

The next meeting of the club will be held on
May 21. Prof. Hazeltine will read a paper on the
theory, care and operation of the radiophone, as
well as describe many circuits, This paper should
prove very interesting to the average experimenters,
many of whom have had considerable' difficulty
in making their radiophone oscillate on short
wavelengths.

Potomac Radio Club.

Announcement is made to all radio amateurs in
and near Washington, D. C, that a new radio
club has been formed, known as the Potomac
Radio Club of Washington; D. C. This club has
been in operation since December 15, 1919, and
has seven members to date. Lectures on-radio
and parts of radio sets are given each week by
different members of the club. This proves very
instructive and beneficial to all members. The
officers of this club are: President, W. H. Cam-
eron; vice-president, Cameron; secretary-
treasurer, anlon, and assistant secretary-
treasurer, Thomas Lipscomb.

If there are any persons interested in radio in
ghe near vicinity of our club‘meeting place, which
is 1327 Florida avenue, N.W., and are desirous
of joining a radio club, please communicate with
the secretary-treasurer, Joseph M. Hanlon, 1345
Florida avenue, N.W., Washington, D. C.

Piedmont Radio Club.

This_is to announce the formation of the Pied-
mont Radio Club among wireless enthusiasts of
Gaffney, S. C.

he organization was effected at a
called on February 2. Officers elected were as
follows: Harris E. Gaffney, president; Louis C.
Tolleson, vice-president; J. Brown, secretary;
Tom Brown, treasurer. The membership of the
club consists at Present of nine, but anyone over
fourteen years of age is eligible.

Two of the members expect to have half-kilowatt
transmitters in operation by sprinfg, while all have
receiving stations. The object of the club is for
the advancement of radio in this section, and for
the' future regulation of local traffic, which is
sure to come. Interested persons communicate
with H. E. Gaffney, Gaffney, S. C.

Tesla Radio Club.

The Tesla Radio Club of Geneseo has elected
officers for the ensuing quarter as follows: Mr.
Champ, president; Mr. Countryman, secretary; Mr,
Doty, treasurer. The organization has been in
existence a month, and at present has 15 mem-
bers. Meetings are held every Monday in the
Geneseo Normal School, whose talks are given by
various members. A room is being fitted up and
we are shortly to install a_high power club set.

Mr. Champ, our president, worked wireless in
France for two  years, and recently gave an ex-
tremely interesting taik on his experiences. We
are desirous of getting in communication with

meeting
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amateurs in Western New York. Please write,
addressing the secretary, Gilbert Countryman, Sec-
retaryN T}e{sla Radio Club, 42 Second Street, Gene-
seo, N, Y.

Louisville Radio Club Seeks Members.

Decision to begin_a membership campaign at
once and a talk by Pref. E. P. Chapin, 1e{lncmal
Manual Training High School, on ‘‘Magnetic
Lines of Force,” featured the meeting of the
Louisville Radio Club, 236 West Jefferson Street,
recently. Forty members were present. It was
announced that the radio set which is now being
installed for exclusive use of members of the club
will be completed within a month,

Atlanta -Radio Club.

“Tuning of Radio Transmitters” was the topic
of an instructive address delivered at the regular
semi-monthly meeting recently of the Atlanta Ra-
dio Club by its president, H. E. Buffey. The
meeting was held at the Y. M. C. A.

Other officers of the club are A. D. Whittaker,
Tr., vice president, and R. B. Flowers, secretary.
Anyone interested in wireless telegraphy, whether
a member of the club or not, is invited to attend
the meeting.

Radio Articles in
Aarril [ssue
Electrical Experimenter

1. Some Long Distance Radio Tele-
phone Tests—Full description of
the apparatus wused in talking
1,500 miles on less than 300 watts
—Robert F. Gowen, Radio En-
gineer, de Forest T. & T. Co.

2. Music 400 miles by Radio.

3. New “Direct Current” Radio
Transmitter.

4. Audions on Alternating Current
Again!

5. Latest Radio News.

6. New Amateur Wireless Trans-
mitting Set.

7. Selective Wireless Control—By
means of special relay. By
Ewerett Leo Deeter.

8. War Versus Pre-War Appara-
tus, by “Sparks” C. E., Radio,
U.S. N.

9. Hello, Mars! .
Detailing wvarious wmethods, in-
cluding “Radio” for opening com-
munication with Mars, by H.
Winfield Secor.

Wireless Club Formed.

Thirteen members of the new wireless club or-
anized at the Rockford Boys’ Club, Rockford,
1., were enrolled at a meeting held recently.
They are Leroy Monosmith, Francis Floren, Clif-
ford Nelson, John Yurenas, Oswald Erickson,
Harold Kegan, Mabin Hallen, Francis Smith,
Seved Hendrickson, Theodore Paulson, Harry So-
dergren, Arthur Eggleston and Stanley Datin.
Orville Whisman has been selected as instructor.
The class will meet each Monday night at 7:30 at
the boys’ club.

Bedford Wireless Association.

The first meeting of the Bedford Wireless Asso-
ciation was held recently in the radio room of the
Bedford Y. M. C. A., Brooklyn, N. Y., wi
Johnson presiding. Two instructors have been
secured, namely, Dr. Happe, an all-around radio
man, and Mr. Bowie, formerly radio instructor in
the United States Navy Radio School at Harvard
University. It is planned to have the students
visit the big navy radio and the wireless stations
of the various newspapers.

The_radio room of the association consists of a
receiving set of 15,000 meters, and a sending set
comprising a _motor generator, one-half K.W. trans-
former, five Murdock condensers, a rotary gap and
an oscillation transfarmer.

All those in the Bedford district who are inter-

ested in wireless and who would like to join the
association should communicate with James Cor-
coran, secretary, of No. 420 Gates Avenue.

Savannah High School Radio.

The Savannah (Ga.) High School has the dis-
tinction, it was recently announced, of being the
first high school in the United States to install a
modern radio telephone. station, As soon as it is
inspected by the Government it will be .put into
regular operation, and is capable of picking up
telephonic conversation from points practically all
over the world, though it is stated communication
can be established with oints within a_radius of
only 200 miles. Savannah “Hi” boys will soon be
talking with the big ships at sea off Tybee.

United Radio Telegraphers’ Association.

It will probably be ot interest to all radio men
to know that the U. R. T. A. is now a national
organization. |

Mr. Benjamin Beckerman, long president of the
New York branch of the U. R. 'f. A., has been
elected to fill the “office of National President.
Representatives of the New York and New Orleans
branches attended the convention.

Charters will be granted in the immediate future
and an amicable agreement will be reached with
the Association on the west coast. .

Address any possible communications to the Sec-
retary at 44 Broad Street, New York City.

The “Tech” Radio Club.

The “Teck” Radio Club was organized at the
Oakland Technical High School on October 23,
1919, with Mr. Coleman of the Science Depart-
ment as advisor. At the present time the club
boasts of 35 members and many things have been
accomplisht.

In order to secure an efficient transmitting set
as well as a receiving set, the club gave a moving
icture show in the school auditorium. The profits
rom this show were sufficient to pay for a 2 K.W.
transmitting set.

The club visited in a tody the Government radio
station on “Goat” Island in .San Francisco Bay
recently, where the members of the club were
most cordially treated by operators in charge.
There have also been numerous lectures given by
experienced radio men. he club is anxious to
et into communication with other nearby Radio
lubs. Address all communications to the Secre-
tary, J. N. Spaulding, 4191 Opal Street, Oakland,
California.

The South Hillsc 1I-IéghSchocql Radio

ub.
The South Hills High School Radio Club has

been organized with a membership of thirty. The
resident of the club is Mr. McCausaland, who
eserves this office. Other officers are: Mr. i[mles,
vice president; Mr. Worchester, treasurer; Mr.

Bishop, secretary. .

The theory of wireless telegraphy and telephony
is_the present subject in the club, but code practise
will probably be the next. Classes will be organ-
ized for buzzer practise which will be conducted
after school.

good sending and receivin,
plied to the club by the Boar
consists of the following pieces:

Two Navy-Type loose couplers, a crystal de-
tector (a vacuum tube will soon take its place),
two fixt -and two variable condensers, and two
pairs of phones. This forms the receiving set.
The sending set consists of a Thordarson three-
inch spark coil, a variable oil condenser and a
Key West type glass plate condenser, an oscilla:
tion transformer, a standard wireless key, and
eleven Edison batteries. .

The radio equipment is located in the Physics
Laboratory, but we hope to get a regular club
room soon. Radio Amateurs interested should
communicate with Mr. Bishop, Secretary, South
Hills High School Radio Club, Pittsburgh, Pa.

Louisville Radio Club.

The Louisville (Ky.) Radio Club was organized
February 14th. At present we have 35 members.
The meetings are held the second and fourth Sat-
urday of the month, at 8 P. M., at the H, C, Tafel
Electric Company’s offices until we can obtain per-
manent quarters.

he officers are: R. D. Bottomley, president;
Alfred Matthis, vice president; T. P. Bohan, sec-
retary-treasurer, and A. E. Allmond, chief radio
inspector.

We would be glad to hear from all amateurs.

We will soon have a complete station erected
for the use of members. Interested enthusiasts
should write to Louisville Radio Club, Thomas P.
Bohan, secretary-treasurer.

set has been suf'
of Education. It

New Haven Radio Association.
The New Haven Radio Association, founded
(Continued on page 594)
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Radio Waves

Quwstions Received From Them Will Be Answered by
the Y. M. C. A. School of Radio Telegraphy.

{
g Articles of Special Interest to Amateur Radio Operatora—
|
!

C.E.Ux‘!m.

a

¢

Answers to Querles,

P. Everott asks how he should con-
nect hia apark coil.

Ansger: (s) This cofl with ‘three
termoinals heg one end of~the pec-
ondary azd ome end of the primary
<onnected to- the common biading
post (3), A dlagram 'of connectlons
18 shown. o0 4 :

(b) You do not specify whether in
figure 1 you medn the primary or
secondary condenser In your secoud
query, If you niean thte primary cons
denasr, you should connect it across
the contacts of the vibrator, If the
makers of the coll have mot already

P .anvy Gadeares

3

stal. A-B ts
ing mads up ol one or two turns
the ground wire, and B about t.
turns of bell wire. There {s an Inte
mittent, fi

n £o!
series with thy buarer in the prma:

cirevit B, It signale are too loud-the
y may be reduced

mistatément. The date on the prim-
afy inppt and,the secondary output
should! have been twenty-five watts

wnd 5,000 volts, respectively.

Awypial

Bottey

e e

]
3

Fiqure T,

dor.s <0, The »econdary condonser.
should be quite small with a epark
cofl, and hould connect acroes the
terminala of the secondary winding.
(Ben figure 1)

Retier Busser Tester.

George Quinn, of PEdmongds, has
contributed an article on = bugzer
tester which wopld serve fairly well,
but he has goné to unnecessary trou-
ble of constructing another aerfal
alongslde of the lead In to excite the
serial which atfords a meins of test-
ing the crystal. Figure II. iliuatrates
& way which 13 used gulte extensively
in commercial practice; znd whieh
furnishes better results with less
work. -

This fs an'up-to-daté and easily
constructed buzzer testsr. There are
many othef methods of testing tho de-
‘tector, but this is one of the best.
When this method ¥ employed there

fe no danger of burning ot the cry-

simple eo\gplln'r. A bee
3

" AANY  requests have, been ree
ceived by us for an articie on
the construction of a Rimple
*telephone? W.. D, Aher of
ntum contributes fix Lhis ssue on
nrticle deserlbing sughy a radlophone,
cesigned and bulit by him, for which
o (laims excellent results. In o Inter
sine’ he promjses to comtribute i
meeond installment of this article in
which he will describa the.construc-

Uon 6f tho A._C. to D. C. transformer-

| T of véry wimple design, but this 38
tound to.be the best for amateur |*

voltnye direct current Lo the plate cirs
cult of the radiophone. Directions for
making the rectifiertube tsetl will bo
included. The following is n descrip-~
tion.ol Mr. Alter's radiophone xét:

A Simple 200.Meter Radiophone.
Th udiophone herein tescriyed

work. Figure 1 ix a ilde view,
ware 2 a front view, o(i.hc'lmgwl

fig-.
d
>up u. X

2% are given, Tnesasdeing
Jeft to the judgment of the builder,
who may wish to inake the hancl it

ridin conditions in hls particular

ation,

The bulb for transmitting may be

‘efther o small, coated-filanient,

e, a Marconi VT or an
o

we be about 1
‘wo{‘gzc of 500 V.
1 on the

irectifier -unit for the high

14

AERIAL
SM TN

F16.1.

i anerE SerronT
l SIDE VIEW

6 milos.whon &

direct ccurrent it

) piate. | Altlioush

Yha Audiotron tuhe ia not'as #Egidly;

‘copsiructed or as alaple in opergtion

'forlmnlmluln‘ in this set as eithery

,01 ‘the other twa tubea

3 satisfactory resulls haye
alned with St

‘The detatls of the apparatua com-

GROUND

T
TRANSHITTER,

®
AERIC

FAONT PIEW
£16. 2,
Baving been 36K, it will be necussary

prising the oxciHating circuit are
cleariy shown n  the drawinks.
The ll:lnnmlller.',whlch may be l‘ln)’

g o

for the society to vacate these rooms

more Jogated fn the down-

v line
i placed ot i

located.'ut ,the left and. J

spectiviely Lenmath the rheostat and
condenser. ‘The aerial cwitch is of
the xingle-pole, doublesthrow va-
riciy wnd is operated through the
paned by means of & composilion
knob d filre rod, to Which a
»pring s 2ttached so that it is al-
osition ex-

capacity of .0007 MF. .1t is b
calibrate ﬂm

receiving ata.
iderable Intorfer-

xed In connection with the con.,
denxer specified, wiil be alout 248,
Melers Wi ¥
anteuna. It is impurtant
o tapped vt the thirte
onncclad 1o Lhe i

3k~ has o resistance of 2
ohmy, The simpcst method of
ulation is

recurin:s gatiafactory mod
by'.connectink the telephone trans-
nitter In scrles with the ground
iead. Angle brackels may be used
to support \he punel

‘New Home Is Found.
The Radie Eagincering Soclety an-
nounces that, duc to the buding in

by May 1. However, new’ qunrteru.J

: ltown biisiness district thun thoss now.

joccupied ty the seciety. have been|
found.. and while armangements have|
not been .Gnally completed, it ls be-|
leved thaththe socicty will nove to fta]
new home on or before May 1. Until]
then meetings will contipue to bc;holdl
at the present club rooms as usugl.|
Announcement of the locativn o s
newsiome will be, made by the'vocjety.
as goon as negotiatlons for ocdupancy
have-been completed. Officers -n_( the
society say, however, that the:build-

inz §hder” consideration is ideal for
the instaliation of a radié wtation. In
this conncetion iney adviga that
further douations of radio appirtus
for this station have’ been received,
‘Including o Benwood rotary gap, pe
seuted by two members of‘the soclety,
Mespra. Devaney and Oleens who cons
duct the Radip Klectric Compdny 4%

which its club roomls arc now located

the Edyt Xndit-* {

Two Interesting Samples of Radio Departments Which Run Every Sunday in Metropolitan Newspapers. Due to Lack of Space, the Originais

E spoke editorially last month of

how two progressive radio or-

ganizations in this country are

using their newspapers to further

the art in general.
we have received a good many letters on
the subject from secretaries of Radio clubs
and we take occasion on this page today
to reproduce the interesting Radio Depart-
ments of the two organizations.

The “Radio Amatenr” is publisht every
Sunday by the Pittsburgh Gazette Times,
while “Radio Waves” is issued Sundays by
the Seattle (Wash.) Post-Intelligencer.

These two papers are mot small papers
by any means, but each has a large and
It speaks well not

extended circulation.
only for the two gentlemen
departments, but also for

of the publishers of these two great papers
who recognize the great and growing body
of radio amateurs in this country. We are
informed that hundreds upon hundreds of
amateurs réad these articles every Sunday
with great interest, and these Radio De-

Are Greatly Reduced.

Since then

lette:

fDirec:tly due !olthe Le'l.gu

MONTHLY PRIZES

A First Prize of $10.00
A Second “ ¢ 5.00
A Third * 3.00

will be paid hereafter every month for the
best three letters submitted to the R. L.
A. by any of its members.
rs will be publisht on this page.
The subject of the letters is

“WHAT THE R. L. O. A. HAS DONE
FOR ME”

d

have

who run these
the enterprise

o
Army or Navy. E:rery mem

members.

231 Fulton St.

some good story to tell us.

want that story for the benefit of other
If you did not enlist, but wish
to write on another topic AS LONG
IT HAS A CONNECTION
R. L. 0. A. YOU MAY DO SO.
letter may win the 1st prize as well.

PRIZE CONTEST

RADIO LEAGUE OF AMERICA
New York City

These

e thousands
in either
ber must

WITH THE
Such a

these two great

If the Editor
mains skeptical,

two papers, and
Radio.
We on our schedule,

AS circulation, and

get replies from

partments have become well establisht with

newspapers.

The secretaries of the various clubs
should take cognizance of this and should
try and start a similar department in their
local newspapers.

_of your local paper re-
it would be well to show

him the page, or better still, send for the

show them to him. It will

convince the Editor of the impeortance of

Club Directory.
Due to the fact that we wish to catch up

this issue was closed al-

most before the March number was in

for this reason the Club

Directory will not appear until the next
month, as we had not sufficient time to

all‘the clubs. In case any

of the clubs have not received our special
letter, we would appreciate if they would
fill out the blank printed on page 496 of
the March issue.
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HIS Department is open to all readers.
efficiericy of the apparatus,

We prefer dark photos to light ones.
pictures smaller than 33 x 314",

it matters not whether subscribers or not.
neatness of connections and general appearance.
make it a rule not to publish photographs of stations unaccompanied by a picture of

giving full description of the station, aerial equipment, ete., must accompany the pictures.

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
1 1S U the owner.

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

We cannot reproduce

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

Station Of Miss Marianhe Brown

FIRST PRIZE

HE accompanying photo-
I graph shows my

plete receiving set
a portion of the transmitter.
In the upper shelf can be seen
the aerial switch, the aerial am-
meter, the transmitting key, and
the De Forest loading induct-
ance with a range of from 2,500
to 12,000 meters. Below there
is a Murdock loose coupler. Be-
hind the coupler, somewhat
hidden, is a Grebe 20-volt stor-
age battery used for the plate
circuit. Next to this comes
what I call my “ultra-audion
pairel:” This was designed and
constructed by myself for use
with a loop. It contains a sim-
ple ultra-audion circuit—tuning
condenser, grid condenser, tele-
phone condenser, rheostat and
telephone jack, with a place for
an extra pair of telephones.
When used with aerial and
coupler as shown in the pic-
ture, it is used as a straight de-
tector circuit, this being ob-
tained by a simple rearrange-
ment of connections, the re-
generative element being sup-
plied by the variometer tickler
coil shown to the right. Of
course, with the loop the oscil-
‘lating circuit is used, permitting

' (. H.

HIS is a photograph of my set, the

“RW 4” as well as myself. I was

actually listening to MUU, Carnavan,
Wales, at the time flash was taken. For
antenna I was using one copper wire No. 9,
240 feet in length, with an average height of
20 feet. I can also receive this and other
foreign stations on a wire 100 feet long
and have copied Glace Bay on the ground
wire alone. My lead-in is 25 feet long
and my ground is the same length, which
consists of a No. 15 copper insulated wire
soldered to a water pipe. I am also send-
describes the set better than I can. I have
ing you one of the Mignon catalogs which
done my best to get you a good picture,
and consider the RW 4 the best undampt
set I ever sat down to. I will give you a
few of the calls of stations I have actually
heard working, and can hear them almost

Game.

every night. These are as follows: NFF,
NSS, NDD, BZL, BZM, BZQ, NAO,
BZR, FL.GB, IDO, LCM, MUU, NAU,
NAW, NAY, NBA, NPL, NPG, NPM,

NPN, OUI, POZ, YN, XDA, VAL****
I experience absolutely no interference
from dampt stations and there are several

Here Is the Lady Amateur on the Job.
thusiast in Radlo Matters and Has Declared It to Be a Great
Here is a Chance for Other GiIrl Experimenters.

Hear From You, Ladies.

high power amateur stations in this_city.
It is truly an undampt set. 1 am inter-
cepting new stations with the RW 4 right

Although Mr. 'Cattell is Old Enough to Have
a Few Little Amateurs Himself, He Takes
Keen Delight in Copying Long Distance

a
Stations on His Compact Little Receiver.

Miss Brown Is a Real En-

the reception of undampt signals.

I have had very satisfactory
results with my four-foot loop,
wound with forty turns of No.
18 wire. Taps at seven and
thirty-three turns permit a varia-
tion of from 300 to 2,800 meters.
This, you se€, takes in nearly all
the commercial stations. It is
also very satisfactory for the re-
ception of wireless telephone
and the longer wave-lengths of
arc stations. Using the loop and
the panel is particularly desir-
able because of the extreme sim-
plicity of operation, tho I have
never heard such a wide range
of stations with the loop as with
the outdoor antenna.

In the lower shelf, as shown
in the picture is a 4 K.W. Acme
transformer and an oil con-
denser. In connection with
these I use a Murdock rotary
gap and a Murdock transformer.
As yet my transmitter has been
used only experimentally. I ex-
pect to have it in working order
mn a short time, and can tell you
bétter about communication with
other amateurs and distance
work later on.

Miss Marianne C. Brown,
206 W. 86th St., N. Y. City.

Let Us

Kattell Receiving Station

along, which I hear working. A few
nights ago I also heard POZ using the
automatic sending machine. It was very
speedy, but could read a few words now
and then. The set is equipt ‘with-an audio-
tron detector as well as Wireless Specialty
1,000 ohm receivers, and for a simple de-
tector set believe it is a wonder. ‘Have ex-
changed notes with amateurs having as
high as six steps of amplification and they
agree with me.

I have not found time to experiment
with transmission as yet, and if I do
it will mean that I will have to possibly
change the insulation of my antenna in or-
der that it stand the increased potential
of a transmitting sét. In the future I may
do so. By that time, however, spark trans-
mission may be out of date, and instead of
the old rotary gap or quench gap I will
have bulb transmission.

Let us look forward to that day at any
rate. It will surely be welcomed.

I. H. KATTELL,
c/o Lackawanna Depot,
Bingl.amton, N. Y.
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Harold Robinson’s

ERE is a good photograph

of my station; license No.

434, call 2 Q R, at my
home, No. 13 Walnut Street,
Keyport, New Jersey. Since this
photograph was taken I have in-
stalled a De Forest radio tcle-
phone set on the right-hand side
of the table and am sorry that it
could not be included in this
photograph.

You will note from the photo-
graph that I have a one KW.
Thordarson transformer in my
transmitting set, sending thru
Dubilier condensers, Interna-
tional Radio Company Oscillation
transformer, and other instru-
ments necessary to complete the
set. As this part of the set is
ncw, I have not made any rec-
ords, but have been heard 500
miles out to sea and have worked
Utica, N. Y., with it.

The receiving set is composed
of De Forest unit panels, and I
built the set up myself, changing
the design slightly to include a
two-stage amplifier, detecting

Donald Haig’s Station

This is a type of amateur station that is
rapidly fading into the past, especially at
the present time of the audion epidemic and
transmitters consisting of a sheet of bakelite
with a piece of bright work on the front.

o il

A Good Old Fashioned Station With Every-
thing Within Reach. Mr. Haig Belongs to
the Old School.

To many of the present-day amateurs this
station may appear as curious as a horse
car would on Broadway, New York. It was
built in the days when folks thought the
wireless waves would not radiate properly
if the gap was not enclosed in the helix, and
the more noise the spark made the farther
it would carry. The apparatus in use is ob-
vious from the photograph and consists of
transformer, Leyden jar case with the sec-
ondary of the jigger mounted on top and
within the secondary is the primary of the
oscillation transformer containing an octa-
gon spark-gap muffler which encloses the
straight gap. The gap muffler has a round
pecp hole for inspection of the spark and
the gap has cooling flanges on both elec-

Manner of Building a Station.

RADIO AMATEUR NEWS

We Think This Is a Mighty Good Arrangement and an Efficient
Note the DeForest Panel System v
as Well as the Little Cabinet Containing All Sizes of Honeycomb (@}

Inductances.

trodes. An anchor gap is inserted in circuit
between the secondary and the lighting
switch and series jars can be cut into the
ground-lead. The hot-wire ammeter is con-
nected to the ground bus-bar, which is of
liberal cross section. A rotary gap 1s used
as an alternative and is started from the
starting box, which is mounted on the side
of the typewriter shelf. This starter is in-
terconnected with the drop switch (antenna
switch) which automatically trips the
change-over no-voltage coil on the starter
when thrown up to the receiving position.

J. DONALD HAIG,

118 East Maple Avenue,

Merchantville, N. J.

W. L. HEPPENSTALL STATION.

My receiving set consists of a 2400-meter
loose coupler, audion and crystal detector,
controlled by a double pole, double throw
switch, two pairs of “Brandes” 2000 ohms
phones, three variable condensers, one fixt,
two loading coils with a ten-point switch
control, six-volt forty A.H. storage bat-
tery for audion, detector test, with a small
key on the table to control it. All, includ-
ing the switchboard on the left, were man-
ufactured by myself, except the variable
condensers, which are Murdocks. The set

is wired for dampt and undampt wave re-
ception and receiving from 150-7000 meters.
[ obtain official time at 12 A. M. and 10
P. M, weather and press news from NPY.
W. L. HEPPENSTALL,
2047 W. 29th St,, Los Angeles, Cal.

Very Good Results are Secured by

This
Amateur Both in Receiving and Transmit-
ting.
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sfation

either on audion or on crystal.
I am adding two more stages of
amplification, making four in all.

You will note the De Forest
loud-speaking horn up over the
set which brings the signals in
all over the room, even on the
detector, and with the two-stage
amplifier signals come in so loud
they can be heard all over the
block. PO Z and M U U come
in so loud that they are heard
clear out in the street.

I consider my outfit very com-
plete, and while I am still an
amateur at the game, I am going
into it thoroly and feel very
proud of my station as it stands.
I hope this description may in-
terest other amateurs.

That is one thing amateurs
ought to do, exchange ideas and
publish photographs of = their
stations thru the medium of
some good radio magazine, Ex-
changing ideas and thoughts
that's the thing in radio of to-

" HAROLD ROBINSON.

0. Schumann Station

Here is a photograph of my set. I never
was more satisfied and its accomplishments
are marvelous compared to our pre-war
results. Without taking the phones from
the table I copy any station within reason-

With This Amateur Set, Mr. Schumann, Has

Secured the Necessary Instruction to Be-
come a Full Fledged Commercial Operator.

able distance. My aerial is only 60 feet
long and 40 fect high, but European sta-
tions come in fairly loud and are copied
with ease. Strange to- say, th€ location is
most unfavorable. 1

I don’t bother with sending and my
object is to have everything practical and
reliable. Thanks to “Marko” storage bat-
teries the set is very stable and I can listen
to a station for hours without one signal
fading. For short waves from 100 to 1,000
meters I use a Blitzen tuner, for waves
from 1,000 to 20,000 meters I have honey-
comb coils wtih an audiotron detector and
a two-step amplifier. They work well on
one storage battery, 6 V-80 A.H.. but for

(Continued on page 58R3)
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ELLOWS, did you ever have a desire
to get out in the mountains with noth-
ing to do but listen in on a little old
receiving set? Out where your father
could not ask you to go on an errand,
just as'you were about to make a new record
in long distance reception? Qut where your
sister could not misplace about half your in-
struments and put all the rest out of com-
missien with her endless dusting and house-
cleaning?. Ever have that desire? So
have I and what’s more, I was fortunate
enough to have that'desire fulfilled. QSY
to about 2500 meters and I will send awhile.

While déer hunting in the mountains of
Northern California several years ago my

artner and I wandered into an abandoned
ogging ‘camp. As we had been eating,
sleeping and tramping in the rain for three
days yon can easily imagine how we wel-
comed the sight of shelter.

The camp, which consisted of one row of
cabins, was situated in a deep canyon-like
valley, walled in on either side with hills
that were all but perpendicular. Imme-
diately in front of the cabins was a small
winding stream over which a trestle had
been constructed the entire length of the
valley; and on this trestle a few rails were
still in place—reminiscent of the days when
train-loads of logs had gone rumbling past
the camp. Fastened at regular intervals to
timbers projecting from the trestle were
two strands of galzanized iron wire which
had been the telephone line to civilization.

One of the cabins we found to be in
good condition, some trappers having win-
tered in it the year before. It contained a
good stove, a sufficient number of utensils
and - dishes, and the interior having been
‘papered with Seturdey Evening Posts, was
comparatively clean. In view of the fact
that it was extremely unpleasant sleeping
on rain-soaked ground, the remainder of
our hunt centered in the vicinity of the
camp.

Being a “Radio-bug,” I was not long in
seeing here the possibilities for a receiv-
ing station. Here was antenna wire—miles
of it} high hills that would serve as masts;
a good cabin where one could experiment
to his heart’s content. Here, in fact, was
the: ideal place for a fellow to hook up a
small outfit, and with that thought in mind
I began planning accordingly.

Upon returning to town 1 took into my
confidence another Bug, whom we will call
Lloyd Mathews. After giving him descriptive
details of the camp, its location and the
facilities it held for the proposed station,
he became highly. enthusiastic; suggesting
that we lose no time in making a tuner
suitable for the occasion, and getting back
to the camp. The thought of numerous
evenings spent in unalloyed listening-in,
appealed to Lloyd—even as you and I.

.We then constructed a small compact
tuner of the loose coupled type. By mount-
ing the coils, condensers and detector in
a cigar bpx, only the phones remained to
be carried separately, and this made a good
outfit for carrying in a knapsack. As an
object of beauty the tuner was practically
nil; however, the working qualities were
not impaired by this fact.

Daybreak the next morning found us on
the trail heading for camp; our knapsacks
filled with provisions and our thoughts
with anticipafions of the success we were
to have.

‘We reached our destination at noon and
after eating a hasty lunch, started opera-
tions by cutting down several hundred feet
of the telephone wire. This section of wire,
when suspended from hill to hill across the
valley, was to be the antenna; then as mear
the middle of the antenna as we could esti-
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Radio [n Camp

By J. S. CHAMBERLIN

L v

Apparently
Hung From the
Clouds!”

i
i
“The Lead-in i
i
|

U104 B 0

mate, we connected a second length of
wire which was to serve as the lead-in.

Next came the task of raising the an-
tenna, and believe me when I say it was
some task. Those hills were a cross be-
tween Pike’s Peak and Rio de Janeiro’s
Sugar Loaf, only they had not the notoriety
of the two latter points of prominence;
and the only way in which they differed
from the Alps was the fact that they were
bare of snow.

However, with perserverence and a small
amount of effervescent language, Lloyd
scaled one, hill while I climbed the other,
each of us dragging an end of the wire.
To trees, well up near the summit of each
hill, we made our respective ends of the

Notice to Readers -

In view of the fact that we are still
handicapped due to the recent print-
ers’ strike, we have as yet not been
able to catch up with our schedule.
We would therefore ask our readers
to be patient and not-write us about
the lateness of the issue for the next
three months. i

‘With the June issue we expect to
catch up again with our regular
schedule. In other words, the June
issue will be out about May "15th.
Several other publishers found it
necessary to skip an issue in order to
come up to date, but we prefer not to
do this. We hope our readers will
understand and bear with us until we
are_back to our former schedule
again.

THE PUBLISHERS.

~icome from Venus—Gosh !

April, 1920

wire fast, first pulling in all the slack
possible.

Upon returning to the cabin, we found
the lead-in hanging precisely where we
wanted  it—just outside the window. In
lieu of a lead-in insulator, we ran the wire
thru a cracked window pane, then to the
tuner which was on a box just inside the
window.

That lead-in also had a peculiar char-
acteristic that might bear mentioning here.
The height of the antenna was so great
that it, as well as the lead-in connection,
was invisible from the ground, consequently
the lead-in apparently hung from the clouds.
To a person not knowing the cause of this
astonishing feature, it must have caused
considerable thought. .In fact, ever since
leaving the camp I have momentarily ex-
pected to hear of some one finding a direct
wire to Mars—the Earth's station being
located in Northern California.

The matter of obtaining a good earth
connection was easily accomplisht. By
running a wire to the stream in front of
the cabin, giving it several turns around a
steel rail, then rolling the rail into the
water, we had a satisfactory ground.

The outfit was then ready for its initial
tryout and the first station heard, coming
in clear and distinct, was NPH, which in
those days was Mare Island. During the
night we experienced far better results;
NPA and NPB were clear and readable,
as were most of the Canadian stations along
the coast; VAG, especially, was exception-
ally loud.  Most of the Naval stations, from
North Head to Point Loma, were easily
copied; and, on several occasions when the
‘QRM was light, we copied NPM and KHK!

I had with me a heavy billing pencil with
which we decorated the Saturday Eveéning
Post-covered walls in interesting, if not
artistic, way. Using the papered walls as
bulletin boards, we copied thereon the daily-
weather reports of the coastal stations, ail
the way from Cordova to Point Loma; the
Qally press reports from NPL and KPH,
likewise found prominent positions on the
walls.

The aspect of those walls, along with
the visible knowledge of that lead-in going
straight up to nothingness, must: certainly
have been the basis of some ‘extremely
weird thoughts to any one stopping at the
cabin after our departure.

V_Ve spent ten days at the cabin during
which time, not once were the connections
broken by careless dusting; nor were var-
ious parts of the apparatus misplaced, as
sometimes occurs where Woman is the
dominating element of the domicile. Those
were ten happy days and our only regret
was that they passed all too quickly.

DO THE SIGNALS COME FROM

MARS OR VENUS?

These here highbrow guys have got the
wrong dope about signals coming from
Mars_.' They must be a lot of old bachelors
and don’t know much about women. They
are all wrong. We know where the sig-
nals come from. Why, it is a cinch they

1 These hifalutin
thinkers ought to know quite well that wo-
men always have the first word as well as
the last. What?—Gleaned from the D.N. C.
Bulletin.

“DRY STUFE.”

Jones: Why is a dry substance like a
wireless ?
Bones:

Jones:

I give up.
Because both are “undampt.”
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Some Observations And Advice—Take [t

odd subjects collected at random.

Ones which I have jotted down, off

and on, during my experience as a

professional operator. It is my inten-
tion to bring out some points on operating
efficiency by strong contrast with foolish
ravings and descriptions, which are, how-
ever, not so far fetched after all.

I will give you all the best of the show
by quoting the old saying that advice is
. sometimes that we all can give but few of
us take; so paste the following headings in
the crown of your hat, and close your light-
ning switch.

THE “CQ” FIEND.

First of all comes the “CQ” Fiend. You
can hear him any time you put on the
phones; hammering out his dismal wail
from early morn till you go off watch and
if you don't go off watch you can hear him
some more or your relief hears him. He
never runs down—always has a large sup-
ply on hand. Especially the kind with the
long and elegant attention signal in the
lead. The “CQ” nicely drawn out. A
“QRU” sent pleadingly enough to bring
tears to the eyes of the James Brothers.
Then signs off with his own call letters
several dozen times for fear the receiving
operator won’t catch it

This is pleasant in some lonely parts of
the ocean as it gives the effect of having
a crowd around particularly if you have a
few good CQ’ers in range. It gives one a
check on the recciving qualities of the
tuner, and you know your antenna is still
up and has not carried away. It also drills
in the art of selective tuning and weeding
out, but don’t try to tune ‘em because it
can’t be done. A first class “CQ” man al-
ways uses a broad wave of the type which
prevailed back in 1898 A. D. You cannot
evade him, brother operator.

THE “QRA” BUG.

The next on the program is the “QRA”
Bug who belongs to the same species as the
“CQ” Fiend. He doesn’t miss anyone. No
sooner does he spy a smudge of smoke on
the horizon, when you are copying a faint
signal with the phones clampt tight to
your bean and fearing to breath less you
drown out the distant press signals from
Poldhu. When, bing! off he goes, “QRA
stem-winder off port quarter?” Wow!
You blow up and think things you could
be arrested for. After making a gross or
so of QRA's, and the same number of his
own call letters, he tacks on several K’s,
one K not being emphatic enough to suit
the case. At might it’s “QRA red light off
our starboard bow?” In the daytime it’s
“ORA what tin can off our port beam?”
If you are a small tramp with seas wash-
ing over your decks it’s “QRA Submarine
westward bound, ans please?” Oh yes, it’s
amusing, particularly so if you have just
gotten a sensitive point on your pet galena,
and someone hands you a QRA right off
the stove, on high power. Just like holler-
ing at a foreigner to make him understand
the language better. A periscope attach-
ment would be a great boon to the “QRA”
Bug, whereby he could scan the horizon
from the operating room and not have to
‘spend so much time and labor hot footing it
back and forth between the deck and the
wireless coop. Now my friends, there are
times when a QRA is a valuable asset in
the wireless game. If you must send one,
make it short and sweet——one QRA and
your -own :call .letter made once is just as
good to an old Shell Back operator, as a

IN the following I have taken some

Or Leave (t!

By ). DONALD HAIG

dozen of each. Generally after the first at-
tentjon signal is sounded you have time to
go out and get measured for a shave re-
turning in time to hear the rear end of his

I —T

A Periscope Arrangement of This Kina
Would Insure the “QRA” Bug Against Pass-
ing One Up.

office calls, as well as a few “ans” some
“PLS” — “K’ST “GA’S? t‘GM’N etc.,
thrownin for good measure. You answer
immediately. You, of course, have your
motor-generator started; in fact you had
time enough to start all the motor-genera-
tors in the North Atlantic and then some.
Now the real work begins. He hands yon
everything on the International Abbrevia-
tion chart from PRB to QTF and some
others that the London Convention ne-
glected to provide for.
KEY TROUBLES.

Right in here somewhere I wish to ask:
Did you ever hear anything over the Radio
like a chicken eating corn off a tin roof,
and then followed by an apology to the
public at large that there was key trouble?
It is usually explained thusly: “QRX Key
sticking,” Undoubtedly! I don’t blame it
for sticking. There are a lot of misused
keys that lack sufficient encouragement and
co-operation and therefore go out on strike.
They have to send so many CQ’s and
QRA’s, that they are all run down at the
heels. Now to be serious. The main
cause of a key arcing is that the break is
not made quickly enough and allows the
flame to follow the contacts. This is caused
mainly by not using the thumb to assist the
key spring in its upward movement. The
spring is too sluggish to depend on it alto-

firm downword pressure
of foretinger

This Shows the Proper Manner of Handling
the Sending Key Known as the “Catlin
Grip.”

gether. There are a lot of operators who
send with thumb and forefingers on top of
the key knob. It is impossible to control
the key properly and send good stuff that
way and the key will arc, become hot and
consequently stick. The function of the
key spring is to keep the contacts apart
and to assist in sending. Nearly all fast
operators use a light spring adjustment and
I know several good ones who can take the
spring out altogether and still send fine
stuff. I need not mention keeping the key
contacts clean, smooth and perfectly level
and aligned as another antidote for this
disease. In this connection, it is the light
sender who drops out lots of dots espe-
cially when sending “H” or “S.” It shows
lack of good firm touch and comes from an
unfirm grip which results in ‘poor control.
Operators who have worked the land wires
rarely have a light touch as it is necessary

"to send heavy in Morse work especially on

a poor wire such as an iron wire, where
conductivity is poor or travels through
many relays where it is 'hard to make the
dots carry. Land wire telegraphers for
this reason hold their dots slightly longer.
In contrast to the light sender is the heavy
sender who drags along as if he was “In
the mud.” I contend that the study of
the American Morse Code is excellent prac-
tise for the wireless telegrapher as it pro-
motes better spacing. It is much easier to
decipher the Continental code when poorly
sent than the American Morse; much bet-
ter spacing being required in the latter on
account of the spaced and dotted letters.
Therefore practising the Morse Code will
produce better transmitting and make the
young Jack Binns realize the necessity of
setting the letters out in even rows instead
of planting an E up close to an M and
producing a G. The only way to become a
good sender is to sit down and dope it out
carefully for yourself trying different
words and peculiar combinations. It takes
care and lots of practise to become a clear
sender.  After accuracy comes speed.
Think it over! :

THE “SWINGING” BIRD.

The next fanatic I have in mind is the
operator who after years of hard applica-
tion has developed what he terms a
“Swing.” This is to enable his friends on
the high seas and elsewhere to recognize
him by his chirp. The same as you hear
the robin in the springtime. He has the old
time circus calliope lashed to the mast. You
can hear him shoot a Paid MSG. to Cape
Race to the tune of “The Blue Bells of
Scotland” or a position report to “NAH”
that makes you do the Shimmy. Of course
there is something to the swing business
if not carried too far. Some operators
can make the cadence of syllables roll off
producing a pleasant and easy-to-copy style
of sending. The idea, however, is to send
your message; don’t render the Boys a
violin solo.

THE S-T-U-T-T-E-R-I-N-G CUCKO0O.

Then, there is the operator who stam-
mers, in fact actually stutters on the key.
He comes on with the attention signal,
your own call letters sent in different
styles, then he has to stop and think be-
fore making “de.” After that he looks up
his own call letters in the call book and
finally decides to SEND THEM. After
that the real chaos begins. He cannot de-
cide which part of the preamble to send
first and after some thought QRX -...-
etc., to let you know he is still around and

(Continued on page 580)
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Junior Radio Course

By the Associate Editor

ARDLY a

day goes by
that the edi-
tor does not
receive one 2
- or more letters from
boys from various
parts of the country
asking the meaning
of that awe-inspir-
ing word decrement.
For the most part
they write that altho
they have tried to
find out what it
-means from various
books, the explana-
tions are too often
written in long tech-
nical phrases and
they are forced to
admit that it is too
“deep” for them.
Really, boys, there
is nothing very diffi-
cult about this
dreaded word and
.its meaning. Don't
-slide over this part
until you fully un-
derstand it, for you
should know just

i
Result
No decaying of amlitude;
m adecrement.

what part it plays in |\

Lohsiant power or cock wark
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2, In A, we have
an ideal wave train
caused by one con-
denser discharge of
a properly tuned
transmitter. In this
case the oscilla-

_ .l

result

13_low.

F/y 3

Decay 15 stow,decrement| Decay s fast decremeny,

tions, having plenty
of energy in back
> of them, go along
\‘ a much longer
y stretch than in Fig.
B, where they de-
cay or die down
very quickly.

When you see the
expression logarith-
mic decrement of
oscillations, it sim-
ply means that
radio scientists dis-
covered a long time
ago that the length

one oscillation and
the preceding one
has a constant ratio
for all spark dis-
charges, no matter
whether they be
feebly dampt or
highly dampt; in
4 other words,

result
75 high

transmitting circuits
before you yourself
attempt to put up a
sending set. Not
only that, but if you do not tune your trans-
mitter for the least possible decrement, rep-
resentatives of Uncle Sam will hear your
“broad wave” and will soon be on your
trail. .

“When you think of the word decrement
try to associate it with the word DECA

in other words, the crumbling away or the
shriveling of somethmg. That is just what
decrement means. A dampt wave trans-
mitter (that is to say the spark system of
radio telegraphy which to your mind means
plain spark gap, rotary gap, spark coil,
condenser and helix), produces many trains
of radio waves which leave the antennae
and begin traveling in different directions

Undomped Wove

W/\AN\J

-A-
Domplt Wave

| r1g.1
A | Represents Undampt Wave Oscillations
While B 'Represents Dampt Oscillations.
Note the Decaying Amplitude of B -
on their waysto receiving stations but which
do not remain constant in their amplitudes.
See Fig. 1 for a better explanation of this.

These Three Diagrams lllustrate, in a Graphic Manner, Using the Analogy of Simple Me-
chanics, Just Why Undampt Oscillations Have no Decrement; Slightly Dampt Oscillations
Have Slight Decrement; and Highly Dampt Oscillations Have Large Decrement.

A represents a train of undampt waves
which have a constant amplitude and there-
fore have no decrement. B, on the other
hand, represents a train of dampt waves
which have not a constant amptitude and
therefore are said to have o decrement,
that is to say, the wave gradually decays
or shrivels down to zero, and that is the
end of it until another condenser discharge
takes place and a new set of oscillations is
started.

This is really going over old ground for
the difference between dampt and undampt
waves was explained to_you in the Janu-
ary issue. However, it is brought back to
your mind again so that you will better
understand the part that decrement plays
in undampt discharges, so many times per
second, according to the way the circuit is
arranged

Every time this condenser dlscharges, a
spark occurs at the spark gap and this in
turn creates o tram of dampt osczllatzons
which gradually die away as shown in B
in Fig. 1. Do not, however, confuse this
train of osc1llat10ns with the wave Iength

ow here is where decrement comes in.
If the transmitter is properly tuned and in
resonance, the wave train caused by each
spark discharge will have plenty of energy
in back of it to push it along and it will
therefore not die as quickly as is the case
when the transmitter is not properly tuned
so that there will not be much energy in
the resulting wave train to push it along or
make it oscillate for any great distance.

his may better be illustrated to you by Fig.

whether they decay
quickly or slowly.
For that reason the
following standard
expression has been adopted—"“The Naper-
ian Logarithm of the ratio of one oscilla-
tion to that of the preceding one is called
the logarithmic decrement.”

The United States regulations whick gov-
ern the amateur and commercal stations
have decided that a transmitter tuned in
such a way that it has twenty-four (24)
or more complete oscillations for each
single spark discharge is the ideal one to
have. Such a spark is said to give a pure
wave and one which will not interfere with
receiving stations tuned to another wave-
length.

r
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1llustrating Large and ‘Small De'g:rement‘.

of decay between
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A Zoxing L gent 3 about six oscil-
o SO dect oy dhish. In this case
Vs, yiony, y.ch succeeding oscilla-
0sWPeig. 2 Snd therefore the train

B O " fof. For that reason it is
oW cessive damping, or a decre-
2™t 7, which the United States
oY will not permait, and therefore
. which the amateur must avoid if

RADIO AMATEUR NEWS

he desires to keep out of trouble.

From what has been said it will be easily
seen that the undampt wave is A of Fig.
1 does not have any decrement at all since
the amplitude of the wave train remains
constant and does not decay as in the case
of the dampt waves. As you have pre-
viously been told, the undampt waves
may be produced by an arc, high frequency
alternator or by a vacuum tube. The
dampt waves, on the other hand; which:
have a decaying amplitude, are produced
by the ordinary spark transmitter and the
one you will probably use.

Fig. 3 is a simple water analogy of three
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types of waves; that is, undampt, feebly
dampt, and highly dampt. In the case
of the undampt wave at A the swinging
pendulum is supplied with a constant
source of back-and-forth motion by means
of a clock spring and therefore ‘its oscil-
lations are constant and do not decrease or
decay in their to-and-from motion. In the
case of the feebly dampt waves the pen-
dulum is not supplied. with a constant back-
and:forth-motiom as in-the-case: of the:arey
but instead has been giverra violent blow
to one side and it has been set.swinging
back and forth rapidly, but since the source
(Continued on page 595)

| Dictionary of Technical Terms Used in Radio
Telegraphy and Telephony®

Back E.M.F., Counter EM.F., Opposing
E.M.F—Due to opposite and opposing
current produced by self-induction set up
in a circuit by a changing supply current.
In a cell it is due to Polarization.

Balancer—A small auxiliary dynamo used
in Three-Wire System to balance pres-
sure in the three leads.

Balancing Capacity—An artificial “Earth.”
Capacity inserted in aerial circuit to take
the place of a natural ground. May be
greater than but never less than the
capacity of the aerial.

Ballistic  Galvanometer—One used for
measuring currents of short duration,
such as a condenser discharge. It is so
arranged that the first swing is propor-
tional to the quantity of electricity pass-
ing thru it during a momentary dis-
charge. It is usually of the Reflecting
or Mirror type.

Banks—Referring to condensers is a ‘com-
plete unit of a compound condenser con-
tained in one case.

Bank Winding—An improved and modern
form of winding inductance, one layer
on top of another in such a manner
that distributed capacity is reduced to a
minimum; a considerable saving of space
being also accomplisht.

Bar Magnet—A Magnetized straight bar
of steel.

Barretter—A. thermal detector. Electro-
lytic Detector has a small loop of Wol-
laston wire enclosed in a glass bulb. Tip
of loop is dipt in Nitric Acid which,
dissolving the silver, leaves a short length
of extremely fine platinum wire. Bulb
is exhausted of air. Telephones with one
single shunted cell are connected across
ends of loop so that a weak current is
constantly flowing thru it. When oscilla-
tions pass thru loop, heat and resistance
of platinum wire are increased, thus sud-
denly decreasing passing current, which
action produces audible sounds in the
telephones. May be used as a Bolometer.

Base—See Logarithm or Log Table.

Battery—A collection of voltaic cells or
storage cells or of Leyden jars joined up
in series. In fact, any collection of
units multiplied and used together is
called a battery.

Beat Reception—The method of detecting
received oscillations, usually undampt,
by causing them to interact with other
locally produced sustained oscillations of
slightly different frequency -and generally
of greater amplitude. The beat or re-
sultant m1ote is the difference between the
frequencies of the two independent os-
cillations. The method is one of extreme
sensitiveness and selectivity. May also
be employed, tho not so effectively,
for the reception of dampt wave trains,
in which case a hissing sound only is
produced in the telephones by incoming
signals. Also known as Interference and
Heterodyne reception.

Beat Waves—See Coupling Waves.

Bellini Tosi Aerial—A directive aerial of

*This Dictionary was begun in the March issue
on page 494

square or triangular form having its
base above but parallel to earth. The
apex may be either close or slightly
open. Strongest radiation in the two
directions of the plane of the aerial and
zero at right angles to this plane. The
same holds good for reception, the
strongest signals being received when
coming from the direction of the plane
of aerial.

Berne Bureau—A branch of the Bureau
(Agency) of the International Telegraph
Union, situated at Berne, Switzerland;
establisht for the purpose of collecting
and distributing information in accord-
ance with the requirements of the In-
ternational Radio Convention.

Bi—See Bismuth.

Bichromate Cell—A Single-Fluid Cell. Con-
sists of two carbon plates immersed in a
solution of bichromate of potash and
sulphuric acid with water between which
is a removable zinc plate. E.M.F. 2 volts.
Has low resistance.

Bight—A loop formed in a rope at any
place except the ends.

Billi Condenser—Consists of a metallic
tube made to slide over an insulating
tube having a metallic lining. A varia-
ble tubular condenser. )

Binding Post—Screw and nut arrange-
ment designed and used on electrical and
radio apparatus to make proper connec-
tion to and from an external source.

Bipolar—Having two poles. Usually re-
fers to a:dynamo or motor whose arma-
ture rotates between a field magnet hav-
ing only two poles. Most modern ma-
chines are Multipolar.

Bismuth—Bi. Brittle white crystalline me-
tallic element. Atomic. weight, 206.9;
specific gravity, 9.82; melting point, 496°
Fahr.

Black Tellurium—See Nagyagite.

Blower Motor—Refers to motor-driven fan
used to deliver a high pressure blast at
the spark gap to prevent arcing.

Blowout—See Magnetic Blowout.

Board or Trade Unit—B.0O.T. 1,000 Watt-
Hours. One and a third Horse Power.
Bolometer—Type of Wheatstone Bridge
having an easily heated resistance, such
as a very fine wire in one arm. A Bar-

retter may be used.

Booster—An American expression signify-
ing a small dynamo used in conjunction
with main dynamo to temporarily raise,
when necessary, its normal pressure. It
is generally driven by a motor supplied
with energy from the main generator,
and thus becomes a continuous current
transformer. Frequently used for charg-
ing accumulators of a generating plant.
See Reversible Booster.

Bornite—(3Cu.S, Fe:Ss). Also called
Erubescite and Peacock-ore. Tt is a
crystal rectifier. Used in combination

with Zincite. Is a copper ore composed
of about 60 parts copper, 14 iron and 26
matrix crystals. Owing to peculiar
bronze tint when newly broken is known

as “horseflesh” ore. It quickly tarnishes,

however.

Boron—B. Non-metallic element. Dark
Brown powder. Atomic weight, 10.9.
B.0.T—Board of Trade Unit. 1,000 Watt-

Hours. Nearly one and a third Horse
Power. Is the product of power in Watts
and time in hours divided by 1,000,

Bradfield Insulator—A particular form of
Leading-in Insulator, consisting of an
ebonite tube provided with zinc cone
and ebonite spark discs, for breaking
up continuous streams of rain running
down outside which might cause seri-
ous earthing of aerial. The whole is
held in position, half way thru roof of
operating room, by means of a stuffing
box. The aerial is led in by means of
a steel rod running thru center of tube.

Brake Horse-Power—Power a machine can
exert in doing outside work, i. e., other
than driving itself. Power that a “brake”
would have to exert to stop a machine.
Total power is called Indicated Horse
Power (1. H. P.)

Branly Coherer—Early form of Marconi
Coherer; see Coherer.

Brass Ordinary—Alloy composed of about
seven parts copper and three parts zinc.

Brass Saddles—Small clips used for hold-
ing wires in position on walls, etc., fixt
by a small brass screw at each end.

Breaker—See Contact Breaker.

Bridle—A short length of rope whose ends
are fitted with a Thimble for attaching
to lugs at end of spreader. A thimble
is also fitted to the middle of the bridle
for attaching to the Halyard.

Brimstone—See Sulphur.

C—See Carbon.

Ca—See Calcium.

Ca(C2—Calcium Carbide.

Calcium—Ca. Atomic weight, 39.8.

Calcium Anhydrous—Quicklime. Placed in
discharger or spark gap case to absorb
moisture and gases produced by sparks.

Call Bell—A coherer arrangement giving
an audible sound used for calling up an
operator to be ready to receive signals.
It is generally actuated by long dash
signals sent by the sending operator.

Calorie—Cal. Unit of heat. Amount of
heat required to raise one kilogram of
water one degree centigrade.

Capacity—Power of containing. A con-
denser has unit capacity (Farad) when
a charge of one Coulomb creates a differ-
ence of potential of one Volt between its

terminals. This farad being too large
for practical purposes. The Micro-farad
is used.

Brush Discharge—A faintly luminous dis-
charge which takes place at the surface
of conductors charged to high potential
due to Ionization. Is also called Corona.

Brushes—Fixt carbon blocks or ‘copper
gauze held in a position that makes con-
tact with the commutator of a dynamo
.or motor for the purpose of collecting
current generated from or supplying

(Continued on page 589)
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Junior Constructo.

A TRIPLE-CUP MINERAL
DETECTOR.
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This Is a Simple Three-Cup Mineral Detec-
tor, Easily Made at Little Expense.

First a base of hard rubber or fiber is
procured. This is arranged as shown in
the drawing. Then several 15 ampere
fuses are called into use; three caps taken
from these will make excellent detector
cups. A hole is drilled in each base cap
after the fuse wire and asbestos powder
has been removed. Through this hole is
shoved a 3-inch shaft threaded on one .end
with a catwhisker soldered to one end. On
the threaded end screw a knob. Put a
crystal in each cup and test out on receiv-
ing set. The standard should be pivoted at
the base.

Contributed by T. W. MARTIN, JR.

INSULATOR FROM SPARK PLUG.

Here is a new lead-in insulator. All
that is done is to take an old Ford spark
plug apart. Bore a half inch hole through
the wall you wish to run the lead-in through
and insert the porcelain insulator from the

£na of fuse

/
Fil mith séating wew

This Dlscarded %
Spark Piug Was E
Used as a Lead-in =

Insulator.

Dig Out.an Old Fuse

From the Junk Box

and make a Switch
Knob of It.

spark plug. If the wall is too thick for
one plug anothér one may be pusht in on
each side.

Contributed by

il

FRED WHEELER.

SIMPLE SWITCH KNOB.

A ‘very good and yet simple switch knob
can be made from a half-inch section of
an old cartridge fuse. Take a battery tap
or any 8/32 machine screw and fasten to
smooth board with a screw. Place the
piece of fiber tubing over the tap, being
sure ‘that the tap is in the center, then
po]tlxr full of melted wax from an old dry
ce

A substitute switch point may be made
from a flat head brass wood screw. The
screws are put in the panel’ where they
belong, being screwed down even about an
eighth of an inch high. The slot is then
filled with solder and smoothed off with a
file. Connections are soldered to the other
side.

Contributed' by

EDWIN L. HARTMA\I

RADIO AMATEUR NEWS

INEXPENSIVE ELECTROLYTIC
INTERRUPTER.

This is an idea for a cheap and simple
clectrolytic mterrupter

As is shown in the diagram the only
things called for are: a glass jar, one glass
bottle and some lead. The jar must be
large enough to hold the bottle besides the
solution and another electrode. The main
secret lies in the small bottle. About half
an inch from the bottom a hole is made
with a file. The larger the hole the more
the “juice”; approximately a 1/16-inch hole
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A Mason Jar, a Baby’s Milk Bottle, a Strip

of Lead and a Diluted Solution of Sulfuric

Acid, and Presto! You Have an Electrolytic

Interrupter. Be Sure to Bore an Air Vent on
Cover of Jar.

will serve the purpose. A strip of lead
to which a wire has been soldered is put
into the bottle; this strip should reach to
the bottom. Another lead electrode is pre-
pared and this is to be put on the outside
of the bottle in the jar. The jar is filled
with water so that the hole in the bottle
is covered by at least an inch of water.
Sulphuric acid is then -added till the de-
sired results are obtained. If ‘the hole in
the small bottle is too big, the lights will
blink.
Contributed by THEODORE SHAW.

A CONDENSER RACK.

Who said hard rubber condenser racks?
Materials for a good hard rubber rack are
at hand in four old combs, with every other
tooth broken out. Two comps above and
two below, set in a simple wooden frame,
with the plates slipped between the teeth,
makes a first class rack. It can be im-
mersed in oil or left in the air.

Contributed by D. D. WHITSON.

J[ﬂ/ﬂ_D

L=
This condenser Rack Necessitates Four
Combs But Don’t Take Your Mothers Best
Ones. Buy Some Cheap Ones.
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By Moving the Ad]ustable Roﬁ/’
the Other the Emitted Sound F#
ceiver Can Be Varied Accor

nal intensity. The pr1nc1p1e emp ¢
that of the “quarter column” tube re
tor. If a vibrating tuning fork, or a vuc-
phone receiver through which sxguals are
passmg, be held at the open end of a
“quarter-column” tube, and the piston ad-
justed so that the distance from the edge
of the tube to the piston-head, plus 4/10
the diameter of the tube is one-quarter of
the wave-length of the sound from the fork
or telephone, then the “quarter-column”
will give resonance to the sound, thus am-
phfymc the signals, in the case of the
telephone receiver,

Contributed by JOSEPH LIEBOWITZ.

BUZZER PRACTICE SET'- FROM
TELEGRAPH SOUNDER.

It might be of interest to know that an
excellent buzzer practice set can be had
by altering the connections of an ordinary
telegraph sounder and key. The diagram
enclosed clearly shows how this is cone.

Any desired tone can be had by adjust-
ing the upper contact screw C and the little
armature spring.

4

Nearly Every Amateur Has a Sounder Lay-
ing Around.” Try Using It As a Buzzer in
This Manner.

The lower screw B is not used and should
be screwed 1p where it cannot touch A.
The screws FF hold the sound post, DD
the magnet, EE holds the sounder frame
and KK the key. If good contact is
wanted at all times, it is suggested that
small pieces of silver be soldered at points
G and H.

Contributed by

WILFRED J. McCAFFREY.

INCORPORATING THE LOOSE
COUPLER SIEIT,A PANEL

Amateurs who would like to use their
loose coupler in a panel set, but who hesi-
tate to mutilate it in order to do so, may
be interested in the following scheme :
The top and base of the coupler are re-
moved. A wooden cabinet 15 made simi-
lar to, the one used with the “double deck
receiver.” The lower part is made just
large enough to contain the loose coupler,
the panel of coupler being flush with back.
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THIS Department is conducted for the benefit of our Radio Experimenter.

of all, but we can only publish such matter of sufficient interest to all.

1. This Department cannot answer more
Only one side of the sheet should be written upon; al

2.
pen(:;’iled matter.

Sketches, diagrams, etc., must be on separate sheets, S €
4. Our 13ditors will be glad to answer any letter at the rate of 25c for each question.
work, intricate calculations, patent rescarch, etc., a special charge will be made.

be informed as to the price charge.

than three questions for each correspondent. . . .
1 muatter should be typewritten or else written in ink. No attention paid to

You will do the Editor a personal favor if you make vour letter as brief as possible.

‘We shall be glad to answer here questions for the benefit

This Department does not answer questions by mail free of charge.
If, however, questions entail considerable research
Before we answer such questions, correspondents will

DETECTOR AND TWO-STEP
AMPLIFIER.

(148) Mr. Kenneth Storch of Beecher,
I1L., asks:

Q. 1. Will you please publish a diagram
‘with connections showing jacks and tcle-
phone plug for an audion detector and a
.two-step amplifier?

A. 1. A diagram suitable for the pur-
posé you request is herewith publisht.

Q. 2. How can I cut down 110 volts
D. C. to 60 volts?

A. 2. This may be done for all practi-
cal purposes by inserting a 110 volt lamp
in series with whatever instruments you
wish to use. The resistance of the lamp
in series will lower the potential of the
applied direct current to one half; in other
words about 55 volts.

TUNING COIL HOOXK-UP.

(149) Mr. Walter Sperr of Brooklyn,
New York, wishes the following informa-
tion:

Q. 1. Please give me a hook-up for two
double-slide tuning coils in series.

A. 1. You will find the desired hook-up
on this page.

Q. 2. s it necessary to use a local bat-
tery in connection with a galena detector,
and will its use increase the strength of
the signals?

A. 2. It is not necessary to use a local
battery in connection with a galena detec-
tor. Altho a local battery can be used, re-
peated cxperiments along this line have
failed to prove that a local battery is of
much benefit for all practical purposes.
We, thercfore, recommend that you use the
crystal alone without any battery.

What should the strength of the
local battery be?

A. 3. If you wish to experiment with a
battery in connection with a galena detec-
tor you may use one dry cell preferably an
old one properly shunted by a potenti-
ometer.

PRIMARY AND SECONDARY
LOADING COILS.
(150) L. C. Hollands of Brookhaven,
Miss., asks:
Q. 1. In connection with undampt wave
reception, I wish to know if by inserting

h | Q149

In This Case Two Double-Slide Tuning Coils
are Used With a Simple Receiving Hook-up.
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With This Hook-up an Audion Detector is
Used as Well as a Two-Stage Ampiifier with
Three Jacks and Plug for Telephones.

a 10,000 meter loading coil in the primary
circuit, does this necessarily mean that an-
other such coil is needed in the secondary
circuit?

A. 1. Generally speaking the maximum
inductance of your secondary circuit should
equal the maximum inductance of your
primary or aerial circuit. In your case it
depends upon how large the secondary of
your loose coupler is. You will be able to
increase your wavelength by shunting a
variable condenser of approximately .005
maximum capacity acrdss the secondary.

. 2. 1In the receiving circuit described
on page 112 (Fig. 91) of “How to Conduct
a Radio Club” what capacity should C-1 be?

A, 2. The maximum capacity of this
variable condenser should be .000S.

Do you think that by using this
circuit with an aerial 150 feet long, 60 feet
high, a 3,000 meter lose coupler, a 10,000
meter honeycomb coil, I would be able to
receive any of the European arc stations?

Yes, providing you properly bal-
ance your secondary circuit and that you
make use of an oscillating vacuum tube
circuit such as the Armstrong Regenerative
Circuit or any other circuit employing a
tickler or feed back coil. A suitable dia-
gram for this purpose is herewith included.

EMPLOYING THREE HONEY-
COMB COILS.

(151) Mr. John Smith of Akron, Ohio,
wishes the following data:

Q. 1. Will you publish a hook-up for
three  Honey-comb coils as follows; one
primary, one secondary and one tickler,
mounted in the manner shown on page 415
of February Rapio AmateUrR News, and
employing an audiotron bulb and suitable
condensers?

A. 1. A suitable hook-up making use
of the coils you mention is herewith pub-
lisht.

Q. 2. Will you describe bricfly the con-
struction of a tikker detector?

A. A simple form of the tikker de-
tector for the reception of undampt waves
may be made by using a small battery motor,
and by placing a fine steel wire lightly iito
the groove of the rotating metal pulley.
The other wire may be connected to the
frame of the motor. The rubbing of the steel
wire against the pulley running at high
speed will produce the required rapid make
and break of the undampt waves, and this
rapid make and break will be heard in the
telephone circuit.

NEW MOUNTING FOR HONEY-
COMB COILS.

(152) John H. Meredith of Chatta-
nooga, Tenn., asks:

. In recent issues of RADIO Ana-
TEUR NEws I noticed that in the De Forest
Honey-comb coil mountings, the coupling
1s'varied by means of hinges, and the
coiis swing upon an arc. Would it be just
as well to secure the coupling by mount-
ing the coils on horizontal rods?

A Yes, this method of coupling may
be done just as well, altho the other
was found more convenient and requires
less space in the receiving cabinet. In this
instance it will be necessary for you to
insert a block of wood in the center of the
Honey-comb coils, drill one or two holes in
the block so that the coil may slide one
way or the other upon brass rods and thus
be variable in its mutual relation to ad-
jacent coils. A suitable mounting of this
type is shown in the accompanying illustra-
tion.

UNITS AND TENS SYSTEM OF
TAPPING.

(153) F. D. Kirstein, of Pittsburgh, Pa.,
asks:

. 1. I am constructing a navy Type

Coupler and would like to know the proper

=

——7 Frim. - Sec. Tichter
P ' /

7 :
R

These Honeycomb Coils are Used as Pri-
mary, Secondary and Tickler as. Shown in
Diagram.
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connections in taking off taps on the pri-
mary.

A. 1. You should employ the units and
tens system of tapping the method of
which 1s shown in the accompanying dia-
gram.

Q. 2. What will be the wavelength of
the coupler I am building, the primary of
which is 514” in diameter, 7” long and
wound with No. 24 DSS copper wire and
the secondary 414” in diameter and 7”

/\—___LTlargfder/eﬂk’m‘
Srnoll cecrement
H NANAAAA
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The Upper Diagram Shows a Highly Dampt

Wave Train Having Large Decrement; the

Lower Diagram is That of a Slightly Dampt
Wave Train Having Small Decrement.

long, and wound with No. 30 DSS copper
wire?

A. 2. The maximum wavelength of your
lose coupler will be approximately 1500
meters. The length of the aerial you use
in connection with this receiver, however,
will determine the final wavelength, and if
you insert a .0005 variable condenser across
the secondary of the loose'cqupler your
wavelength range will be considerably in-
creased.

POCKET RADIO RECEIVING SET.
(154) L. F. Smith of Brooklyn, N. Y,

asks: “

Q. 1. I recently bought the book Hovx
to Make Wireless Receiving Apparatus
and on page 280 of which is a description
of receiver entitled “A Vacation Radio
Pocket Set.” Will you kindly tell me what
distance a set of this type is capable of
receiving, using a one wire aerial 15 feet
high and 150 feet long? ]

A. 1. A portable set of this type using
the antenna you describe should have a re-
ceiving range of two or three hundred
miles, possibly more under favorable con-
ditions.

THE MEANING OF DECREMENT.

(155) Theodore Kramer of West Park,
Ohio, wishes to know:

Q. 1. What is the wavelength of an
aerial composed of seven No. 14 wires
spaced one foot apart, 56 feet long, 27 feet
high and 10 feet lead?

Support

This is a Proposed Scheme for Mounting
Honeycomb Coils and Differs From the Usual
Mounting.

A. 1. The maximum wavelength of the
antenna you describe is approximately 150
meters.

Q. 2. Will you please explain the mean-
ing of the word decrement? :

A. 2. The word decrement refers to the
natural decaying of the amplitude of any

[
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dampt oscillation. The ratio of this decay-
ing betweeén each succeeding oscillation is
said to be constant. The accompanying
diagram shows a highly dampt as well as
a slightly dampt wave train.

DIFFERENCE BETWEEN LONG
AND SHORT AERIALS.

(156) Mr. Hyman Freiberg of Cleve-
land, O., wishes to know:

Q. Is there very much difference be-
tw%e?n a two slide and a three slide tuning
coil ?

A. 1. There is no great difference as
far as results are concerned. A three slide
tuning coil makes it possible to secure var-
ious tuning adjustments. A two slide tun-
ing coil will do quite well for all practical
purposes.

. 2. What is the difference between a
single pole and a double pole 80 ohm re-
ceiver?

A. 2. The double pole receiver is usually
more effective on account of its better con-
struction and the fact that two poles pre-
sent a greater vibrating surface for the
diaghragm. A double pole 80 ohm receiver
of course is more expensive,

Q. 3. What is the difference between a
two wire 60 foot aerial, and a one wire 120
foot aerial?

A. 3. The 60 foot, two wire aerial has
a larger capacity, and therefore, present
more capacity surface for the reception of
waves, while the 120 foot, one wire aerial
does not contain as much capacity, but has
twice the wavelength of the former. The
first is suitable for the reception of short
amateur wavelength while the latter is
more adapted for the reception of high or
commercial wave-lengths.

SIMPLE WAY OF CALCULATING
WAVE-LENGTH.

(157) The Secretary of the West Phila-
delphia Boys’ Club wishes the following in-
formation:

Q. 1. Will you please publish in your
columns a simple way to find the wave-
length of an aerial?

A, The approximate fundamental
wavelength of an aerial can be secured by
multiplying the length of the antenna, plus
the lead-in, plus the ground connection, in
feet, by four which will give the wave-
length in feet. In order to reduce to meters
the result should be divided by 3.3.

RECEIVING WITHOUT AN
AERIAL.

158) A. Bell of Yonkers, New York,
wishes to know :

Is it an extraordinary feat to re-
ceive signals without an aerial? Under
most conditions I am able to hear distinct
signals from N. A. H. (Brooklyn Navy
Yard).

A. 1. No, this is not extraordinary. In
fact it is quite a common occurrence. You
are so close to the powerful naval station
transmitter that the transmitting energy
in your vicinity is more than sufficient to
actuate even an ordinary receiver; in other
words your lead-in is able to pick up suf-
ficient energy.

RADIOPHONE OPERATING
SCHEDULE.

(159) Herman Anton of New York
City, asks:

Q. 1., Are radiophone signals being
transmitted by any particular company in
this vicinity, and at what time?

A. 1. There are several radio companies
engaged in radiophone experiments in the
vicinity of New York, among which is the
DeForest Co., and the Western Electric
Co., but we are not aware that these com-
panies follow any particular schedule for
operating. Today considerable radiophone
experiments are being carried on by local
amateurs on 150 and 200 meters.

Q. 2. Is it possible to hear radiophone
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conversation with the ordinary radio tele-
graph receiving apparatus?

; . Yes, you should have no difficulty
in_hearing radiophone conversation provid-
ing you are in the vicinity of the stations.

OVERCOMING POWER LINE
INDUCTION.

(160) Norman E. Truett, Secretary of

)

Lood cort
:

il

4

This Is a Regenerative Feed-back Circuit
Suitable for Long Distance Reception.

the Sedalia Amateur Radio Club, wishes
information on the following:

Q. 1. My receiving station is located
within 300 yards of the City Power Plant
and my. aerial is parallel to the power lines
across the street. I am greatly bothered
by interference ffom the generators, can
you suggest a way by which this can be
overcome?

A. 1. According to your description you
evidently have erected your aerial so that
it is in direct mutual relation to the power
lines, which is of course a very bad prac-
tise. We suggest that you change the posi-
tion of your aerial so that its length will
Pe directly at right angles to the power
ines.

7

B |~ O

TWO SIMPLE FORMULAE. | ' v
(161) John Gibson of San Francisco, L2

al., writes: 2 aT

Q. 1. Will you please give me the man- -
ner of ascertaining the frequency of a
generator?

A. 1. The frequency of an alternator
may be determined by employing the fol-
lowing formula.

P x RPS

A
4

2

where P is equal to the number of field
poles of the machine and RPS is equal to
the number of revolutions per second.

How may one determine the
necessary condenser capacity for a given
transformer, and power supply?
A The following simple formula may
be applied.

10 pomts of
0 1urns ezecn

10 points or
Simgle rrns

Illustrating the Unit-and-tens System of
Tapping the Primary of a Loose Coupler.

w
h —acv)’x N

where C equals capacity in microfarads. )
W equals power in watts.

(Continued on page 587)
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MURDOCK

| MU

IN APPEARANCE = IN OPERATION
THESE ’PHONES : THESE ’PHONES
SATISFY THE RE- SURPASS IN SENSI-
QUIREMENTS OF TIVENESS THE EX-
THE MOST CRIT- PECTATIONS OF
ICAL. THE MOST OPTI-
MISTIC.

2000
OHM
COMPLETE

3000
OHM

COMPLETE
DOUBLE SET

$4.50

DOUBLE SET

$5.50

IN RELIABILITY,
THESE ’PHONES
YIELD TO NONE,
THEIR CONSTRUC- |
TION INSURING
“ALL-THE-TIME”
SERVICE.

RIGHT IN PRICE AND IN PERFORMANCE

The substantial success earned by these receivers can be attrib-
uted to the instant recognition and acknowledgment of their
remarkable value, by thousands of users. If, by chance, you
are not acquainted with their merits, or are dubious regarding
the possibility of securing really good 'phones at such prices,
we suggest a trial, with the customary assurance of “satisfac-
tion or money back.”

IN DURABILITY,
THESE ’PHONES
WILL SERVE AS
LONG OR LONGER
THAN ANY.

Our Bulletin No. 19B Illustrates and describes the Complete Line of Reasonably Priced
MURDOCK APPARATUS. A Copy Will Be Sent at Your Request.

WM. J. MURDOCK CO.

50 CARTER ST.
CHELSEA BosToNs0) MASS.

i 509 MISSION STREET, : SAN FRANCISCO, CAL.

You benefit by mentioning the ““Radio Amateur News”’ when writing to advertisers.
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A Wireless Message
from Detroit

Licensed Radio Operators are
in constant demand by the Com-
mercial Land Radio Service,
Telegraph Companies, Merchant
Marine, Lake and Ocean Steam-
ship Lines, etc.

Minimum “Salary of $125 per
Month, Plus Board and Room

is now being paid. Many operators
are receiving much more than that.

Our course in Radio Telegraphy,
under the direction of S. W. Ed-
wards, U. S. Radio Inspector, offers
the highest class instruction avail-
able. New, complete equipment. Day
or evening classes. Opportunity to
earn expenses while here.

Our day class prepares for First-
Class Radio Operator’s examination
in three months, night class in 18
weeks.

Before deciding where to get your
Radio training, write for our Free
Illustrated Booklet.

Detreit Institute of Technology
303 Y.M.C.A. Bldg., Detroit

o — "
Cld Jown Carces”
An “Old Town Canoe” will
jump at the thrust, or glide
at the dip.of a paddle. Floats
light as a fleck of.foam, but
every “Old Town” has the
built-in strength and sturd:-
ness to withstand many years
of rugged service. For the
youngsters, buy the “Sponson
Model” the canoe that’s safer
than a row boat. Write for
catalog. 3000 canoes in stock.
$67 up from dealer or factory.

OLD TOWN CANOE COMPANY
934 Fourth Street

Old Town, Maine, U.S. A,

¥ T
Make_your own “‘Wireless,”* also Dynamo:
teries, Motors, Telegraph, Telephone, iighu.a' Bfﬁi‘
Alarms, Coils, Current Reverser., Electric Engines, etc,
Book with 75 Illustrations; by experts so anyone can
| understand it. WithCatalog, All 10¢, 3 for 25¢ pp

J. C. DORN
705 S. Dearborn St.  Dept. 22, Chicago, Ill.

You can be quickly cared, if you

STAMMER

Send 10 cents coin or stamps for70-page book on Stam.
mering and Stuttering, “Iis Canse and Cure,” It tellshow I
cured after stammering for. 20 years.

Benjamin N. Bogue, g57Bogue Bldy., Indianapolis
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take the liberty of quoting your letter)
‘““Dear Madam: .
Your valued favor of the 6th to hand. Yes, indeed, we are always in need of good
articles on the subject of radio or any good matter pertaining thereto. We, therefore, invite
you to send us any contributions that you think may be of interest to our readers, and for
which we pay 1c a word for regular articles and 2c a word for any extraordinary matter.”
(Signed) H. GERNSBACK, Editor.
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Here at last is real “commercial type” radio apparatus designed for low power direct
current. New transmitting records are in store for you. Take advantage of this special
T introductory offer and save $7.50.

THE “AMRAD” INDUC-
TION COIL

6 Volt or 32 Volt

QUENCHED GAP

Special Induction
Coil Type
All your power on one
sharp wave and a clear,
bell-like note at every tap
the key will make
other amateurs in your
state sit up and ‘take

is almost an exact duplicate of the U. 8.
Signal Corps coil used in trench service during
the war. It hag bakelite insulation through-

out. Its secondary, wound in 29 sections, o notice, 0 mrad
produces 50,000 volts, Rated at 100 watts this . . Quenched Gap, carefully
eoll has an output about 100 per cent. greater operated, yields the secret of long range transmitting on low power.
than the average 2 inch coil. The vibrator is rugged, steady and non-sticking s This special gap s identical in design to the heavy % k.w. and 1k.w
and designed to give a spark frequency equivalent to 100 eycles which means N Amrad Quenched Gaps now being installed in long distance amateur
maximum transmitting range on short wave lengths. The 32 volt coil is stations. Not only will this speclal quenched gap make your trans-
intended especially for use on farm lighting circults. When ordered separately mitter ag efficient, for its power, as the more costly equipment but
this type 1s $1 extra, To get maximum results with the 6 volt coll a heavy you will be_able to send more messages without interfering with other
6 volt storage battery is the best and most economical source of current. stations. For the first time in the history of amateur radio every

induction coil transmitter can now be tuned to comply with Govern-
ment decrement regulations. The Amrad Quenched Gap is the secret.

Price, 6-volt type. . ................. $28.50 Price, Induction Coil Type........ $12.50

Special Introductory Offer

If you have had limited power at your disposal and ineflicient apparatus or

if you are waiting to be introduced to the fascination of sending radio mes-

sages over into the next county or state here is your chance to get the two

most important pieces of transmitting apparatus at an actual saving of $7.50.
s«sAmrad’’ Induction Coil, regular pt;i‘ce . « . $28.50

s<“Amrad’’ Quenched Gap, ac . o . 12,50
$41.00

Special Price for the Double Buy, $33.50

Either 6-volt or 32-volt coil may be chosen

Show this advertisement to your dealer and ask him to-order one of these
HOW to Order combinations for you. If you have no radio dealer in your vicinity send us
check or money order for $5 and we will ship direct to you by parcel post C. O. D., the balance plus postage.
Act promptly, as the standard Signal Corps parts which we secured from the Government were only sufficient
to make up a limited number of sets. If you are not ready to buy and want further information send for
free Bulletin P which contains complete description and operating directions.

’ : Write at once for short-term trade discount on this combination.
Dealers Opportunlty No better opportunity to introduce apparatus of such high quality
at such low prices will ever be had again. The offer is made especially to introduce our rapidly growing

line of “commercial type” radio apparatus.
Address all communications to New York office

5A Park Row

H

The “AMRAD”

You. benefit by mentioning the ‘“Radio Amatewr News” when writing to aedvertisers.
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LEARN WIRING!
EARN $75. A WEEK
THIS YEAR'S EDITION WILL MAKE YOU AN EXPERT WIREMAN.

SEND FOR IT
TO-DAY

440 Pages
illustrated

The National Authority for 26 Years

All the latest underwriters’ rules. 52 of the
latest and simplest tables which show, at a
glance, just what size of wire is needed for
any kind and size of lighting or motor installa-
tion, for any voltage, current and drop de-
gsired for any system, Direct Current, Alter-
nating Current, single, two or three-phase.
How to install and operate gemerators, motors
and every kind of wiring device with diagrams
of connections.
Leather Cover. Pocket Size. Gilt Edges.

Sent Postpaid on Receipt of $3.00.

H. C. CUSHING, JR.

14 W. 40th Strect New York

ELECTRIC |
Talking Machine

Never Wind It

Stops itself when through
playing. Fits any cabinet.

Electro Mechanical Parts Co.
160 N. Wells St., Chicago, 11l
L s e e

Compressed Air Motors

The New way of propelling your model aero-
plane. Built of the finest materials. Guaranteed
to be as represented or your money refunded.
Engines and Model Aeroplanes built for you
from your drawings at reasonable prices. Giye
us a trial and be convinced. Write for a cxr-
cular of these wonderful motors. IT’S F

HEC AEROPLANE CO.
345 E. 49th Street New York City

UKULELE

1f yon play quaint, dreamy Hawaiian moslc
or latest songs on’
wanted everywhere.
simple lesgons; give y
Hawailan Ukulela mnslc everythiug—~
noextras, A send the story  f
of Hawalian music. You will love it.
No obligation—absolutely free.

The Hayaiian Institute of Music _~
mm Broadway, nopt, 13D, NewYork A

POPULARITY_ FOLLOWS 'rm?g
‘7

STAMMER

If you stammer attend no stammering schooltill you get my
big new FREE book and specialrate, Largest and most success
lulschoolm the world curiag all forms of defective speech by

vanced natural method, Writetoday. North-Western School
ior Stammerers, Ide.; 2366 Grand Ave., Milwaukee, Wis.

A Modern Radio -
Telerphohe

(Continued from page 538)

ported the speech so strong, clear and dis-
tinct that he could not use a two-step am-
pliler because it hurt his ears. He said the
writer’s voice fairly SCREAMED at him.

Some letters mentioned particularly the
voice inflections, how pronounced they were
and one night Mr. Candler at St. Mary’s,
Ohio, ventured so far as to comment on
the character of the speech, stating that the
speaker’s accent sounded like that of
Western Ohio, since he didn’t drop his r’s
as the people of New England do. Several
times he has stated that the speech was
much clearer than that in the usual local
wire telephone conversation.

Recently the author has had a telegram
from Mr. S. C. Sweeney, of Ithaca, N. Y.,
stating that he was getting the signals on
a small indoor aerial; and a letter from
9 AH, Mr. F. N. Schnell, also of Chicago,
to the effect that he is getting the speech
loudly and clearly (with an audibility of
80) on an indoor aerial about 30 feet long
and about 34 feet above the ground. In
each case a regenerative receiver and two-
step amplifier was used.

Subsequent letters from Mr. Matthews
of the Chicago Radio Laboratory stated
that he had reports that the speech was
heard weakly at Valley City, N. D,, and
plainly at Baudette, Minn. In his letter of
February 9 he writes as follows:

“I have a very interesting report to for-
ward you in regard to the test of the 6th,
with which I am sure you ‘will be pleased.
Mr. R. K. Trump, 9BT, 1254 Van Buren
Street, Topeka, Kans., writes me that he
heard you very loud at about 10:40 P. M.
calling us with the buzzer, and that shortly
thereafter he heard you working us on
the phone and also heard your music. He
reports that the music was fine, but that he
could not understand a great deal of the
speech because of local interference. This
work is particularly unusual when you con-
sider that Mr. Trump is at this time using
a one-step amplifier on an aerial which is
lying on the ground.” (His antenna was
blown down during the storm.)

Similar reports have come from St. Paul,
Minn., Battle Creek, Mich., Fenton, Mich.,
Frankfort, Ky., Martensburg, W. Va., etc.

The different points at which the speech
has been heard are shown by the dots on
the map—Fig. 8 This, unfortunately, is
somewhat misleading as to distance, since
in comparison with a much larger map
drawn to a scale of eight miles to the inch
the distances as shown here are from one
to three hundred miles less. It will be
noted that circles have been laid off on
this map 200 miles apart and that if the
circles were continued to the coast the
width of the United States would be rep-
resented as approximately 2,600 miles,
whereas it is actually about 3000 miles
and more, of course, if the curvature of
the earth is taken into consideration. In
comparing a flat or mercator map with
one drawn on a globular scale a difference
of about 1.57 ‘was found in the distance
between New York and Chicago. Valley
City, N. D., the greatest distance obtained
so far, is represented here as about 1,300
miles, whereas the large map referred to
shows it to be at least 1,400 miles and on a
globular projection it would probably meas-
ure at least 1,500. However, the distances
as shown here are conservative and the
error is not of much importance. It will
be noted from the number of spots in Oh10
that there is apparently no difficulty in
hearing the speech there. The points farther
away are somewhat scattered and are much
fewer, because of difficulty in stumbling
into such a very sharp and weaker wave for
which the stations were not listening.

Want More Money?
HERE IT IS

Hundreds of Men—elderly, young
or middle aged, make BIG MONEY
every month representing our maga-
zines. Work Your Way Through
College, buy the hobbies you are in-
terested in; or go into a good paying
business for yourself. You can spend
all of your time or a few hours a
day. You can make spending money
or you can guarantee yourself a BIG
INCOME.

If you can use more money and you
are willing to put in a few hours a
day, don’t fail to investigate this
offer. You will like the work and no
matter what your present pursuits,
your faculties will be better devel-
oped. Write to-day for full par-
ticulars.

THE EXPERIMENTER PUB. CO.
Circulation Dept., 233 Fulton Street,New York

DON’T READ THIS

. g
if you are indifferent to accurate
work

y turning a disc you can find
CUBE ROOTS, square roots, cubes,
and squares to four decimal places.
The CALCOPEDIA also has a
protractor, a centimeter and milli-
meter rule, and an inch rule. It is
of unlimited value in Arithmetic,
Algebra, Geometry, Trigonometry,
etc. Your speed in solving prob-
lems will surprise everyone. The
Calcopedia is pocket size. The price
will soon be doubled, so~—

FILL IN THIS COUPON NOW, AND
MAIL IT TO

Willard Young 193 Main Street
Phillips Academy
Massachusetts

Kindly send me one Calcopedia, for which
[ enclose twenty-five cents.

Andover

Everything You Want To
Know About A. C. Motors

18 found instan
WORKER’S The only ocomplete
book of its kind for the man on the job or

per group and num-

Covers all h from
ome phuc to anether, from one voltage to
snoth ahm;lul hoth the phase and
voltage at the same tims

Written so you will understand it. You
meed this book—send for & ocopy today.

$4 00 C. 8:‘ welr}l'lo:hx;gefer

Free Circular on Request

Henry F. Bosshart
P. O. Box 68, Homewood Sta., Pittsburg, Pa.

se SELF - CONSCIOUS?

Embarrassed in company, lacking in self-control?
Let us teil you how you can overcome these troubles.
THE VERITAS SC!ENCE INSTITUTE
1400 Broadway - New York

Yo benefit by mentioning the “Radio Amateur News”

when writing to advertisers.
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“PITTSCO” THE SIGN
OF SERVICE' AND
IMMEDIATE DELIV-
ERIES! ALL WE ASK
IS A TRIAL!
AMPLIFIERS.

No. P-200 De Forest 2 step with “B”
Battery but without tubes

No. ROR]J Grebe (new type) 2 st p,
with cam switch control

No. RORE Grebe single step au re<
quency amplifier $23.00
F. D. PITTS CO BOSTON, MASS.

AMPLIFYING TRANS-
FORMERS.

No. A-2 Acme mounted....covuivvnenn
Acme unmounted .
No. 226-W Federal
No. Y-739 Clapp Eastham mounted 7.50
No. Y- 739 A C?app Eastham unmounted $5 00
F. D. PITTS CO., BOSTON, MASS.

ANTENNA CHANGE-OVER
SWITCHES.

No. 463 Murdock, capacity 1 K W..

No. Y-658 Clapp Eastham, new type
bakelite base, three poles $12.00
F. D. PITTS CO., BOSTON, MASS.

AUDION CONTROL PANELS.

No. P-400 De Forest audion panel with-
out cabinet R95)
No. P-401 De Forest audion panel, same
as _above with oak cabinet
No. P-402 De Forest audion panel with
40 volt “B” battery in oak cabinet.
No. P-500 De Forest audion-ultraudion
panel with 20-40 volt “B” battery
Nw:th oak cabinet
o.

No RORH Grebe vacuum tube control
panel with 40 volt “B” battf
F. D. PITTS CO,, BOSTON MASS.

BUZZERS.

178 General Radio pure tone

77 Mesco High frequency

5 Century High frequency

9010 High pitch, watch case, brass.

9011 High pitch, nickel plated $0 70
F. D. PITTS CO., BOSTON, MASS.

CONDENSERS.
No. CV-500 De Forest .0005 MF. un-
mounted suitable for panels $5.2.
No. B-1 Bowman .001 MF. unmounted
sultable for panels
0. B-2 Bowman ,0005 MF. unmounted $2 95
No. 366 Murdock 001 MF. in solid case
mounted $4.75
No. 368 Murdock .0005 MF. mounted...$3.75
No. Y-800 Clapp Eastham balanced un-
mounted .0006 MF. $7.50
No. Y-800A Clapp Eastham balanced
unmounted .001 MF,
No. Y-800B Clapp Eastham balanced
unmounted .0015 11.
F. D. PITTS CO,, BOSTON MASS.

$69.50
. $45.00

$4.50

.$19.95

No.
No.
No.
No.
No.

APPARATUS

Distributors of Reliable Radio
Apparatus for Experimenters in
every branch of the Radio Field

DETECTORS.

No. RPDB Grebe single detector stand..$2.75
No. D-101 De Forest detector stand
with galena crystal complete
No. 324 Murdock detector
No. 8854 Jove crystal detector stand....
No. B-100 Bowman universal detector

stand 1.
F. D. PITTS . O., BOSTON, MASS.
CRYSTALS.

No. 26 Arlington tested galena, box....
No. 27 Arlington tested silicon, box..
No. 28 Galena, mounted in woods metal
guaranteed sensmve, each
0. 29 Gragal (new), Arlington tested,
per

¥ B Prits o, BOSTON, MASS
DETECTOR SOCKETS

No. GR:1 General Radio
No. R-300 De Forest
No. $50 Murdock (new)
F. D. PITTS CO., BOSTON, MASS.’

GRID LEAKS.
No. G-100 De Forest Variable grid leak $0 75
No. MW-2 Marconi 2 megohm
No. ROCA Grebe grid condenser with 5
megohm leak
No. ROCB Grebe grid condenser with
3 megohm lea $1.
F. D. PITTS CO., BOSTON, MASS.

GRID CONDENSERS.

No. P-1 Pittsco .0005 MF.
No. Y-745A Clapp Eastham .0005 M .$0.
F. D. PITTS CO., BOSTON, MASS

HOT WIRE METERS.
No. 128 Roller-Smith, range 2.5 amps..
No. 128A Shunt to eriable sime meter
to read 5 amperes
No. G
am

.$7.00

$5 00

amps.
Note:—These meters are splendid val
F. D. PITTS CO. BOSTON, ﬁix‘ées

REMEMBER WE CAR-
RY AN IMMENSE
STOCK AND CAN
MAKE IMMEDIATE
DELIVERY ON EVERY
ITEM LISTED

HONEY-COMB COILS.

LITZENDRAHT WIRE. (While they last)
LL-25 130-375 meters
180-515 .
240-730
330-1030
450-1460
660-2200
930-2850
1300-4000
1550-4800
2050-6300
4000-12000
LL-750 5000-15000
LL-1000 6200-19000
LL-1250 7000-21000
I;Iote'—these are the genu e De
coils.
F. D. PITTS CO., BOSTON, MASS.

INDUCTANCE COIL
MOUNTINGS FOR HONEY-
COMB COILS.

No. LC-101 De Forest, mounted on oak
base with gears to hold ihree coils..$12.00
No. LC-102 De Forest, same as above
but with primary condenser switch
mounted on base... . $14.00
o. LC-100 Same as 2
out_base
No. ULC-100 Same as LC-100
mounted on unit panel
No. ULC-200 Smgle mductance
mountmg on unit p:
No. ULC-3 Doub]e mductance
mounting on unit panel
No. ULC-400 Tiiple inductance
ml?untmg on_unit pan

nel
PITTS CO., BOSTON,

DE FOREST UNIT PANEL
UNITS.

US-500 Primary condenser or vari-s

No.
ometer switch .
No. UCS-]SOO Loa

den
No. US 200 Master anti- -capactiy switch
No. S$-200 Master anti-capacity switch
unmounted

No UR-100 Audion tube receptacle..
No. US-500 “B” battery switch
No UF-IOO “A” battery filament rheo-

No US 400 Tickler or audion~
ultraudion 3 point switch $1.

No. U-200 ““A” battery switch and tele-
phone jack

No. U300 battery switch and telephone
bmdmg poss
F. PITTS CO., BOSTON, MASS.”

Important! Every article listed sent to any part of the United States postage

prepaid or express prepaid.
(Keep this page and watch for next month’s)

Series No. 1

We want your business!

SEND 6 CENTS IN STAMPS FOR NEW CATALOG'!

F. D. PITTS CO., Inc.

12 Park Square

Dept. C.

Boston, 11, Mass., U.S. A.

You benefit by mentioning the “Radio Amateur News”

when writing to advertisers.
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Radfo Parts, Supplies

Bakelite-Dilecto sheet, sheet fiber, brass -
rod, round and square, tubing, copper
rod, sheet brass, brass and iron ma-

chine screws, brass wood screws,

knobs, switch points and levers, bind-

ing post, sheet aluminum, tuning coil
cylinders, 3 in., 3% in., 4 in. and 44

in. Hard rubber sheet, etc., etc. Prices
very low. Send 2 cent stamp for price

list, at once. We do machine work for
experimenters.

0. L. Bortz Machine Co.

Greenville, Pa.

Publishes
d] cash art as-
il ] signments,
t ‘T_PT(\AGAZINB lessons and
articles on
Cartooning, Demgmng. Ilus-
trating, Lettering and Chalk-
Talking.  Criticises amateurs
work. Full of information
for artists and art students.
$1forGlssues
Srnd 81 NOW. Thrift Stamps Taken.
. H. Leckwood, Edltor, Dept. 602, Kalamazoo, Mich.

RADIO AMATEUR NEWS

From this map the reader will realize,
no doubt, the possxbllmes that confront
us in the transmission of radio telephonic
speéech. It is ‘felt that the limit of the
equipiment being used has not been reached
by any means, and it is. hoped that it will
be but a short time before reports are re-
ceived from stations at much greater dis-
tances. It is apparently necessary, how-
ever, to arrange in advance for stations at
such distances to listen because of the tre-

.mendous-local interference existing at pres-

ent and because. of the sharpness of the
wave transmitted. Arrangements are being
made therefore to have amateurs in Texas

| and Nebraska listen for broadcasts sent

out every other night at 11 o’clock New
York time in order to approximate some-
what the actual condition under which a
commercial equipment of this type would be
required to work.

ttempts are also being made to get
data from those listening as to the fading
of the signals. Fading has always been
one of the worst bug-bears that the ama-
teur has had to contend with and is a
“something” like static which, up to the
present, we have been unable to explain.
An amateur starts and in the middle of

Announcement

Rapid progress,

Summer session opens May Ist.
Complete course preparing you for
license and best paying positions.
individual atten-
tion, classes of limited size.
for descriptive literature.

Y. M. C. A. RADIO SCHOOL

Marcy Ave. near Broadway

Write

Brooklyn, N. Y.

Telephone Williamsburg 3800

Andther (:

«AD D | Achievement |

Tt.e Grebe Special Type CR-3 Relay Receiver

DOUBLEDAY-HILL ELECTRIC CO., Pittsburgh, Pa.
HOLT ELECTRIC UTILITIES CO., Jacksonville, Fla.
MANHATTAN ELECTRICAL SUPPLY CO., New York,
PACENT ELECTRIC CO., Inc., New York City,
GEO. W. PAREZO & CO., Washington, D. C.

F. D. PITTS CO., Inc., Boston, Mass,

A. H. GREBE & CO., Inc., 72 Van Wyck Blvd.,, Richmond Hill, N. Y.

Uniparalleled performance on Re-
lay wavelengths.

Constructed according to the high-
est engineering and manufacturing
standards.

This Instrument was fully de-
scribed in Q S T for March, 1920,
and may be found on display by the
following concerns:

Chicago, St. Louis.

April, 1920

his message the signals suddenly begin to
fade out until they disappear completely,
only to gradually come back in again later
as strong as ever. The evidence collected
so far seems to indicate that the continu-
ous waves sent out by the vacuum tube
oscillator do not fade like the dampt waves
from a spark transmitter. The evidence
is far from complete, however, and there
have been some instances where fading of
the signals has been reported which may,

_of course, be inaccurate because the receiv-

ing operator is not. accustomed to the re-
ception of continuous wave signals; and

therefore mlsmterprets as fa.dmg what is

known as swmgmg.” This swinging is

a slight variation in wavelength due to
some capacity change in either the trans-
mitter or receiver circuits which, because
of the extreme sharpness of tuning, causes
a change 4in the intensity of the signal in
the receiving telephones.

The question of static or atmospheric
disturbances is a large one which has been
worked on for many years. In this con-
nection it is interesting to note that one
night while working with Mr. Matthews at
Chicago he reported at the beginning of
the tests about midnight that there was
no static and that he was receiving the
speech perfectly. At the same time in
Ossining great difficulty was experienced
in receiving him because of very heavy
static. Towards the end of the test, how-
ever, an hour or so later, the conditions
were entirely reversed, since he could not
hear the author because of static and his
signals were coming thru clearly to Ossin-
ing at which place the static had entxrely
disappeared. This would indicate the ex1st-
ence; of what might be called a “static
stratum” which was moving westward at
the time.

Therc are other questions which come up
in short wavelength transmission, a re-
gion which the writer believes is particu-
larly valuable for the solving of atmos-
pheric problems. For instance we should
like to know why it is that for the greater
part of a week at, times it is impossible
for amateurs here in the East to hear the
Western stations, whereas there is appar-
ently but wery little difficulty in working
North and South. We would also like to
know why stations in the vicinity of New
York cannot hear a station in Poughkeep-
sie without difficulty whereas Poughkeepsie
can work the Western stations consistently
without any trouble. The author believes
that with proper organization and the as-
sistance of the amateurs who devote so
much time in trying to overcome these
problems, some of these questions could
be carefully studied and hopes to see such
an organization with such a research in
hand in existence before long.

In these particular experiments the au-
thor is greatly indebted to the amateurs
in general and especially to Mr. Matthews
of ‘Chicago, and Mr. and Mrs. Candler in
St. Mary’s, Ohio, for without their un-
tiring co-operation nothing could have
been done.

Although the results obtained are gen-
eralities only, they are particularly valu-
able because the work has been done with-
out prearrangement and with strangers on
wavelengths for which they were not lis-
tening. These are very different of course
from actual test conditions and from com-
mercial operating conditions. The most
unusual part of the work is the amount of
power used. With the exception of one
or two tests, the plate input did not ex-
ceed 300 watts, and in any case it has
never exceeded ¥4 K.W. Chicago has been
worked repeatedly on 285 watts and Little
Rock, Ark., reported the buzzer modulated
sngnals very loud when using this input.
These figures are very surprising when one
considers the very inefficient- way in which
the equipment is being worked.

You benefit by mentioning the “Radio Amareur News” when writing to advertisers.
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L Klitzen Rotary Spark Gap No. 125

We were the first to manufacture a rotary gap on
the spark thru principle and which is now recog-
nized as the most efficient on short wave lengths.
The current travel in this rotary is only 37,
saving from 10 to 15 meters over other types.
Rigid construction and accurate machining
make this gap a very quiet running one.
Disc of XX grade Bakelite-Dilecto and absolutely true.
We balance every disc before assembly. Absolutely no
vibration or noise. We apply the pencil test to every gap
by placing a pencil upright on the sub-base until the
wind alone will upset it. Motor of universal make 25-60
cycles 110-120 volts A.C. or D.C.  Best motor made.

KLITZEN OIL TRANSMITTING
CONDENSER No. 112

This condenser is made adjustable to suit the
varying conditions of various transformers. lIts
capacity is variable in steps of about .00238
M.F.D. from .00238 M.F.D. minimum to .00953
M.F.D. maximum. The engraved cover makes
it easy for the amateur to use any hook
up desired. The dilectric which we use will
withstand a puncture test of 40,000 volts. Tests
in our laboratory show that transformers offered
to the radio field at the present time are unable
to break down this condenser under the severst
tests. The four sections are contained in an
aluminum casting filled with Atlas AA special
insulating oil.

ING SET No. 225

A very efficient unit capable of extremely sharp
tuning and wonderful sensitivity. Genuine
mahogany cabinet, Formica panel, engraved
dials, Bakelite coupler forms. We have tested
this set on a one-wire aerial 40 ft. high and 50
ft. long, and have heard amateur stations on
either the Atlantic or Gulf coast and as far West
as the Rockies without the aid of an amplifier.
Every user is a booster. Range of wave length

150 to 800 meters. PRICE . . . ... $35.00

KLITZEN VARIOMETER No. 220

This variometer is capable of very sharp tuning, and is a wonderful
aid when used as a load coil, in regenerative sets, audion circuits,
feed back coil in regenerative circuits—in fact, anywhere that a
variable inductance is desired. Cabinet of ebony black finish, panel
of Formica, engraved dial, and nickeled metal parts.

INTRODUCTORY PRICE............... !
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IF YOU HAVE NOT RECEIVED OUR CATALOGUE “C”
WRITE FOR IT.

LitzeN Rapio Mrc. Co.

1510 FLEET AVE., RACINE. WIS., U. S. A.

You benefit by mentioning the “Radio Amateur News” when writing to adveriisers.
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The “ILLINOIS” VARIABLE CONDENSER

Hard Rolled Aluminum Plates

Three Styles, No. 1. Panel, No. 2. Open Type
as shown, No. 3. Fully Encased. Anti Profiteer.
Less than pre-war prices. Fully assembled and
tested.

Selg Plr;aqpaiszon3 llieceipt of Price

Style 0. 0. 0. Money back if not
43 Plates, sg-“g 5%-98 Sg',?g sat,isﬁid. Just return
B0 30 850 8181 condenser within 10
In Cenada 25¢ additional | days by insured P. P,

These condensers are made by a watch me-
chanic schooled in accurate workmanship. Per-
sonally we will: need no introduction to Amateurs

who have “listened in” for ‘time” and
“weather” from 9. ZS,
Postscript.

The above ‘“Ad” certainly put ‘“ILLINOIS”
“on the map”’ in the Condenser Industry. Not

only on the map, but scattered it all over the
map, from Alaska to the Gulf, and from the
Penobscot to the Golden Gate. The ‘“money
back” proposition seems to have been superflu-
ous. Instead of having any instruments returned
for credit, they ask for more. And, most satis-
factory of all to us, our customers write to ex-
press their appreciation. All these, we take this
occasion to thank heartily.

You will note a slight increase in our price
list, on the “meunted” styles only. This will be
effective from May first. The fact is we could
not quite “get by” with our first prices.

The ‘‘Star Spring’’ featurs of our deslgn meets
with great favor. We shall make this the subject of
application for Patent, as we think it markg a sgtep

ard in the construction of Variables. t has
two_important functions. It keeps the plates accu
rately and permanently centered; without ‘‘endshake’”
and provides sufficient friction to hold the ‘rotor”
at ‘any setting without liability of its dropping from
its position by the unpalanced  weight. It makes the
Condenger, in this respect as reliable as the much
more expensive ‘‘balanced” type.

Kindly note: We issue no Catalog, and make no
“‘trade dlscounts.” We set our price at the Iowest
limit, and leave the “‘middle man’’ “cut for the sole
benefit of the “consumer.”

G. F. Johnson, 625 Black Ave., Springfield, IIl.

When you buy a
RADIO
SERVICE
V.T.
RECEPTACLE

you obtain the same material and work-
manship as specified by the U. S. Navy for
this class of apparatus.

A grade XX Bakelite Dilecto base, the
best insulating material known, flat phos-
phor bronze contact springs and an alu-
minum socket, not cast, but spun from
hard sheet aluminum. ‘The complete unit
so assembled as to always make perfect
contact with your bulb.

These Receptacles were not designed to meet
price competition, but construeted to give you
the best obtainable no matter what price you pay.

Type S{—Single Tube (for inside mounting
Type sz—sm%n Tube (for bench and experim
use.

Type S3—Double Tube (for amplifier use)........ 2.75
Type S4—Tripie Tube (for detector and two-stage

amplifier or three-stage amplifier use).... 3.75
The above receptacles are all made in two styles,
for either receiving or transmiting tubes. This
should be specified when ordering.

RADIO SERVICE & MFG. CO.

L YNBROOK, L. I.

NEW YORK

RADIO AMATEUR NEWS

It is regrettable that lack of time pro-
hibits but very few daylight tests, as it
would be particularly interesting to ascer-
tain definitely the day range of the equip-
ment. Altho the set has been operated but
two or three times in daylight, reports have
been received of loud reception 70 to 100
miles away, which distance by no means
appears to be the limit of the equipment
under the present unfavorable conditions.
A similar set installed at Fortress Monroe,
Va., and connected to a fairly large aerial,
has been heard here in New York in the
day time, a distance of nearly 400 miles.

%he work has shown that a commercial
type deForest transmitter designed for
comparatively large aerials and commercial
wavelengths can be operated successfully
on a small aerial and on very short wave-
lengths, even below the fundamental, That
working at such high frequency (about
900,000 cycles) is really no obstacle as far
as stability is concerned. That commercial
speech as good, if not better, than that
over wire lines may be transmitted even
with alternating current for lighting the
filaments, and that remarkable distances
can be covered with less than one-half the
power available.

It follows from the above that it is con-
servative to estimate the commercial tele-
phone range during daylight and under all
conditions of a one kilowatt deForest set
at 200 miles when commercial aerials 150
to 200 feet in height are used. The tele-
graph range is probably one and a half
times for the buzzer modulated and two to
three times this distance for the continu-
ous wave telegraph signals. Based on
these tests also the author would have no
hesitancy in recommending a deForest 2
K.W. set for a 300-mile commercial range.

In conclusion Mr. Matthews’ most re-
cent letter of February 17 is quoted in
part. He says: “I have a little interest-
ing data for you on one of our recent tests.

. Mr. G. A. Gjelhaug, 9ZC, of Baudette,

Minn., reports hearing both your buzzer
and speech on February 10. At 10:30 on
this date he copied a little of your speech
which I have checked with our own log
and find it to be O. K. At 11 o’clock on
the 11th he heard you again, but could not
read you because of static. He also reports
that a little later on the same night he heard
your music. As Baudette is located almost
on the northern border of Minnesota, this
is pretty fair distance. The next station
that I will try to get for you is 5ZA, at
Roswell, N. M. If he hears you success-
fully, the next jump will be Los Angeles,
and I am almost beginning to believe that
vou will make it,”

(An_abstract of a lecture before the
York Electrical Society. February 26, 1920.)

New

The Resonant Converter

Transmitter
(Continued from page 545)

BUZZER MODULATOR.

Vacuum tube sets used for telegraphing
at short waves have used an ordinary
buzzer for operating the modulator tube.
The common form of buzzer is rather in-
constant in its operation and cannot de-
liver but a minute amount of power with-
out changing its tone. On the other hand
the pure sine wave delivered by the reso-
nant converter at any desired voltage and
frequency forms an ideal means of modu-
lation for radio telegraph purposes due to
the clear sharp musical tone produced. For
the few watts needed for modulation a re-
sistance may be inserted in the supply line
to control the input and vary the degree
of modulation and therefore the strength
of the signals produced. See Fig. 5.

PLATE POTENTIAL GENERATOR.
Vacuum tube development has indicated

radiation meters; range 0-2 and
0-2% amps - - - - -

The ORIGINAL

AUDIOTRON

ADAPTOR

Consists of & standard 4

April, 1920
S . Whille thesyllozsog
pecial s S $5 00
[ ]

venient. EACH P o
$l 075 Pat. Ap:?igdpal'-‘lor
New “VT” Socket, $1.00
©One look convinces you our
Paragon Filament Rheostat
Is the best. The 6 ohm nopt;

oxidizing  resistance,
fine adjustment on 4 or

volts.  Cast in heat-proof Con-
densite 21.” dia. for back or
front mounting.

$1.75 Each, Postpaid
RADIO EQUIPMENT CO.

630 WASHINGTON ST. BOSTON, MASS.

- D
Switch Points FREE!

For five cents, to cover cost of packing and
mailing, we wnll send one nmickel plated brass
switch point and nut free. If requested this
amount credited on first order for two dozen
at regulor price of
35¢ per dozen.
(Postage extra—1%; cents per dozen)
These points are same type as used on first-
class commercial apparatus, measuring ap-
proximately as follows—
Head 3"xl3" Shank No. 6x33” screw.
Catalogue for postal.

Toledo Radio Specialties Co.
Box 343X-—C.P.O. Toledo, Ohio

N

s W SIEGERTEE

IN
j 1250 West 97th Pi.
CHICAGO, ILL.

’Special Radio and Electrical
apparatus built to order

Electrical Experimental Work

Write for Estimates —1 Will Save You Money

Audiotron Adapter

SOMETHING
ENTIRELY NEW

| The TeCo Specialists
| | products Fits any four
" | point standard socket.
Note the price, don’t
| be without one.
Pat. appl’d for. Price $1.75

The TeCo Radio Co.

P. 0. Box 3362 Boston, Mass,

The “SHIMMIE DANCER”

‘“See Minnie shimmie boys, its great-fun.” A
picture of lady in bathing costume. By pressing
back, the figure ‘“Shimmies.” Picture is oval,
21%"” long, with beautiful silver frame.

Price Only 25¢

R. -Dougherty, 4103 N. Crawford, Chicago.

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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The Demand
for Wireless Operators
Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT HOME-—in your spare time—quickly,
easily and thoroughly. No previous training or experience required. Our Home Study Course has been
prepared by Radio Experts. Experts able to impart their practical and technical knowledge to YOU in
an easy to understand way. The graded lessons mailed you will prove so fascinating that you will be
eager for the next one. The instruments furnished free, will make it as easy to learn the Code as it was
to learn to talk. AUl you will have to do, is to listen.

Big Salaries Travel the World Over

Wireless operators receive excellent salaries rang- A Wireless Operator can visit all parts of the

ing from $125 to $200 a month and it is only a world and receive fine pay and maintenance at the

stepping stone to better positions. There is prac- . 2 .
tically no limit to your earning power. Men who same time. Do you prefer a steady position with-

| //////////
LC\\

but yesterday were Wireless Operators are now out travel? There are many opportunities at the
holding positions as Radio Engineers, Radio In- numerous land stations or with the Commercial
spectors, Radio Salesmen at salaries up to $5000 Wireless or with the Steamship Companies.

a year.

FREE Instruments
and

Text Books

We furnish free to all stu-
dents, during the course, the
wonderful receiving and send-
ing set exactly as produced in
the illustration. This set is
not loaned, but given to
all students completing the

This wonderful Set for learning the Code furnished free with our Course Course.
The Transmitter shown is the celebrated Omnigraph Easy Payments
used by several Departments of the U. S. Govern- A small payment down will enroll you. We will make
ment and by the leading Universities, Colleges, the payments so easy that anyone ambitious to enter
Technical and Telegraph Schools throughout the the fastest growing profession—Wireless—may do seo.
U. S. and Canada. Start the Omnigraph, place the Send for FREE Booklet
phone to your ear and this remarkable invention Without obligating you in any way, send for our book-
will send you Wireless Messages, the same as !ft, “If‘IOW tl?/[ Eylec?me an Exgelrt Wireless .Pper]ator"——
tfhough }{z,u V{Iere Srece.iving ﬂg’-mé thrfoug}; the air, gu;sd;eg. tod:;. the coupon below, or postal or letter—
rom a Wireless Station hundreds of miles away.
When you apply for your license, the U. S. Gov- NEW YORK WIRELESS INSTITUTE
ernment will test you with the Omnigraph—the same Dept. 22, 258 Broadway, New York City

o . - - - .
model Omnigraph as we furnish to our students. i i i i el = ity

Ask any U. S. Radio Inspector to verify this.

FREE Post-Graduate Course

A one month’s Post-Graduate Course, if you so desire, at
one of the largest Wireless Schools in N. Y. City. New

New York Wireless Institute
Dept. 22, 258 B’way, N. Y. City

Send me free of charge, your booklet “How to Become an Ex-
pert Wireless Operator,” containing full particulars of yewr
Course, including your Free Instrument Offer.

R D U GRS WA BRI R W eeR ag

York—the Wonder City—the largest port in the World INET R JAB B R0 0 JHBEE 5B o o0 codob oo 06 66 0066 066 605 00R6S

and the Headquarters of every leading Wireless and Steam-

Shlp Company AArESS vttt s 9
City or Towni... o ovviiiii i, State............ 9

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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Make Your Own
WIRELESS and PARATUS

ELECTRICAL

: wl Alks =
N st
i A\LRED

SAVE/2

It’s easy to make your own at home with the

aid of these $ up-to-date books that you can

understand Each has over 72 pages and over

illustrations, 3 eolor cover, size. 5x7 inches.
LESSONS IN WIRELESS TELEGRAPHY is a course
in the elcmentary principles which you must understand
to obtain good results.
WIRELESS CONSTRUCTION AND INSTALLATION
FOR BEGINNERS gives complete details with working
|drawings for making simple but good sendinw and re-
ceiving apparatus and erecting aerials
THE OPERATION OF WIRELESS T’ELEGRAPH AP.
PARATUS shows how to obtain best results and great-
est ranges with all kinds of apparatus, how to tune the
ftauon to meters, use a wave meter, apply for
icense,
EXFERIMENTAL WIRELESS CONSTRUCTION gives
«details, with working drawings for making mors elabo-
rate and efficient sending and receiving apparatus, com-
plete sets, etc. s —
e

—
HOME MADE ELECTRICAL APPARATUS
In_Three Parts
VOL. |—Contains working drawings and directions for
nns,klng 2ll sorts of Static Machines, Static Apparatus,

ifllcrne  Made Batteries,
[Rectifiers, ete

'VOL 2—Contains working drawings and directions for
[2ll sorts of Voltmeters, eters, Galvanometers,
|Switches, Rheostats, Telegraph Keys, Sounders, Tele-
phones, Shocking Coils, Spark Colls, Experiments, etc.
VOL. 3-—Contains working drawing and directjons for
imaking all sorts of Dynamos, Motors, Electric Engines,
Miniature Lighting Plants, Wireless Telegraph Ap-
iparatus, Tesla Coils, Wireless Telenhone, Elecuo-
iplating, Evperlments eto.

HOME MADE TOY MOTORS—Gives complete details
with V\orkm~ drawings for making 12 simple but
operative electric motors,  Several built from sheet

““tin.’””  Others w1th castings.
any
e $1.00

Storage Cells, Transfermers,

35(:. pospaid

GET THEM NOW
PRICE MAY ADVANCE ANY DAY

COLE & MORGAN, Inc. Publishers
Dept. 122, 19. Park Place, New York

SEVERAL

SIZES
FOR

SPECIAL
WOR

END FOR CATALOGUE

BURGESS BATTERY
COMPANY

HARRIS TRUST BLDG.- CHICAGO, ILL.

RADIO AMATEUR NEWS

that the use of high plate voltage is very
desirable, particularly in transmission
work. This may be obtained from costly
DC generators or by rectifying high volt-
age AC.

The British Navy has followed the lat-
ter Practise and durmg the war developed
many tube transmitters using 5,000 to 10,000
volts on the plate. This was obtained by
stepping up an AC voltage to the required
value and employing several rectifier tubes.
The resulting DC is then smoothed out by
a condenser.

For this work the Resonant Converter
principle is again very well adapted since
the capacity of such a rectifying scheme
depends greatly upon the frequency of the
AC source used.

The circuit diagram in Fig. 6 shows how
the resonant converter changes the DC
supply to the proper frequency which may
vary from 500 to 2,000 cycles. The trans-
former has a mid tap on the secondary
winding so that both halves of the wave
may be stored.

The high potential rectified current is
then tapt from the terminals of AA after
being smoothed out by the working con-
denser

From the foregoing statements specially
prepared by the inventor it will be seen
that the resonant converter has several
distinct advantages over other similar de-
vices in that it may be employed for pur-
poses not possible with ovther machines.
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MEMORIZE
CONTINENTAL CODE
ALMOST INSTANTLY

My Method is the Short Cut to
Success

What They Say About It

Some time ago I attempted to memorize
the Continental Code fr.m a text book
in the usual A, B, C, D, etc., rotation,
but having been blessed with a memory
like a sieve it was dull work. So I
took a chance on your Adv. and the
result was that after a few moments’
practice on page 5 I was able to grasp
it “a la concrete” and now I can hop
along writing stuff from newspapers and
get the correct dash, dot, etc., every
time. Very sincerely,
J. R. LYNCH,
New York, N. Y.

Local address on request

COMPLETE CHART

and full instructions, TWO DIMES

C. K. DODGE
Mamaroneck, N. Y.

Application of the Radio

Compass to Navigation
(Continued from page 542)

particularly in foggy weather if the radio
compass station receives several calls at
practically the same time, and a very heavy
radio compass traffic in the neighborhood of
large ports may be the outcome. Finally,
there are serious difficulties in obtaining
several readings that can be used which
must be taken simultane_ously or very nearly
so. And further, in heavy weather it is pru-
dent to place dependence om positions only
when they are glven for three positions of
the ship.

SECOND: RADIO COMPASS ON BOARD

SHIP—ADVANTAGES.

The prmc1pal advantage of this solution
is, in our opinion, that it puts at the dis-
posal of the officer of the deck, who can
readily make the observations himself, the

instrument which serves to determme his .

position. In addition, it is now possible to
take bearings on any station heard, which
fact greatly increases the number of bear-
ings that can be used without increasing the
interference. The quality of the bearings
will always be good except perhaps in di-
rections too close. to a straight coast line,
but practise will soon give all the useful
information on this subject. Finally, the
radio compass on board ship becomes a val-
uable aid in heavy interference for receiv-
ing telegrams when traffic is abnormal, and
the position of a ship in distress may be
determined immediately.

DISADVANTAGES.

The installation on board ship is less easy
than shore and a suitable location must be
chosen so that the bearings taken will not

| be false indications of the true direction.

This last condition is not really difficult ex-
cept on warships with particularly high
superstructures which accentuate the dif-
fraction and polarization of the waves. At
the present time radio compasses are con-
fined practically to shore instailations, but
this is caused by the initial difficulties and
we are certain that the radio compass will
become an important factor aboard ship in
the future—Abstracted from Director of
Naval Communicdation Bulletin.

Recognized as the largest and best

Send ten cents for
descriptive catalogue

900-902 Penna. Ave., N. W. Washington, D. C.

The Radio Engineering Company
MANUFARS OF

*RADIO APPARATUS”

Beg to announce their reorganization and the open
ing of a show room and distribution center FOR THE
SOUTH, of all standard radio apparatus,
The famous
“RECO” KEY

reduced for a short time to $6.50. Six cents I stamps
will bring our new and revised catalog now on the Dress.

Note New Address:

827 Madison Ave., Baltimore, Md.

CALL 3 EM

NEW ORLEANS

WIRELESS SUPPLIES AND
MINERALS OF ALL DESCRIPTIONS
L. A. ROSE
121 Camp Street
NEW ORLEANS, LA.

SEND 6 CENTS FOR CATALOG

AMATEURS ]
RECEIVING OUTFITS AND INSTRUMENTS‘
Cemplets Tuning Coil Receiving Set $4.50
Send stamp for descriptive literature

MAYMIN RADIO MFG. CO.
1843 E. qulfth Street Brooklyn, N. Y.

You benefit by mentioning the “Radio Amatcur News”

when writing to advertisers.
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Vacuum TubesRepaired

We repair the filaments and other elements in all types of vacuum tubes and guarantee them
to operate equally as well as a new tube. Inmost cases they operate better. We produce
wonderful oscillators, detectors, and amplifiers. :

MARCONI VT DE FOREST VT
MOORHEAD TUBES WESTERN ELECTRIC

Repaired at Four Dollars and Fifty Cents each

ELECTRON RELAYS
OSCILLAUDIONS

Repaired at Four Dollars each

All Foreign-made receiving tubes repaired at Six Fifty and power tubes depending upon size.

We have purchased a large quantity of burned out Marconi Vts. and electron relays which
we offer for sale at five dollars.

Remember these tubes are guaranteed good as new.

Dealers write us

VACUUM TUBE REPAIR CO.

511 Perry Building Oakland, Cal.

LICENSED BY DE FOREST
AUDIOTRON

The Original Tubular Vacuum Amplifier

The AudioTron Vacuum Tube is now manufactured and sold as
a genuine audion licensed under DeForest Patents Nos. 841387 and
879532 to be used only for amplification in radio communication and
only for experimental and amateur purposes and only in audio frequency
circuits.

The AudioTron has a double filament of special thorium tungsten and the operating
life is over 2,000 hours. No special socket is required. The electrical and mechanical
dimensions result in a heavy plate current and corresponding signal strength.. Plate voltage
under 40. Our guarantee insures satisfaction.

PRICE $6.00 EACH

If your local dealer cannot supply you we will ship postpaid when cash accompanies
order.

The AudioTron Exclusive Guaranty: Each and every AudioTron is guaranteed to
arrive in good condition and to prove fully satisfactory. Replacement of unsatisfactory
tubes will be made free of charge.

AudioTron Audio-Frequency Transformer $7.00
Laminated closed core, two coil type.

DEALERS :—Write for our attractive trade Proposition.
AUDIOTRON SALES CO. Lick Bldg. SAN FRANCISCO, CALIF.

You benefit. by mentioning the “Radio dAmatenr News” when writing to advertisers.
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Use Only Dependable Radio Apparatus
COMPLETE STOCK

De Forest, Grebe, Thordarson, Bunnell,
Acme, Murdock and Other Standard
Apparatus for Immediate Delivery

‘ Catalog upon Request

DOUBLEDAY-HILL ELECTRIC CO.

Radio Dept., Desk B

! 715 12th St. N. W.

719-21 Liberty Ave.
1 Washington, D. C. {

Pittsburgh, Pa.

réa TELEPHONE

Guaranteed to work on two batteries a distance of
200 feet — price per set as shown, § 1 50
[ 3

including diagrams
Poslpaid

TRANSMITTERS or RECEIVERS $ 1 00 ‘
ONLY 30 Cents each, or four for. . . .. S

Catalogue for Stamp

Postpaid

INLAND SPECIALTY CO.

1562A N. ROBEY ST. CHICAGO, ILL.

o\ ) |

INSTRUMENTS
B unne l l Always Reliable

JOVE DETECTOR
Handiest, Handsomest, Best.
Sample by Mail, $1.44
Tested Galena Crystal, 25c

High Grade, Inexpensive Keys, Transform-
ers, Condensers, Spark Gaps, Receivers, etc.

Send stamp for new edition 40RN Catalog.

J. H. BUNNELL & CO., 32 Park Place, New York

(GHEGAN PATENT)
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Radio in Modern Aircraft
(Continued from page 539)

T

true beacon-line of flight will cause a
marked difference in signal strength.

For bearings on arc or undampt stations
a separate heterodyne is employed, cali-
brated for all wave lengths in use. This is
placed over the box containing the con-
densers, and other apparatus mentioned
above. A feature of this system of Direc:
tion Finding for Aircraft is the fact that
the maximum strength of signals is used
to take a bearing in contra-distinction to
the minimum method usually employed in
direction finding work and which gives no
indication if the beacon station ceases trans-
mission.

Exhaustive tests were carried out by the
writer during flights near London to de-
termine the range and degree of accuracy
of the equipment when positions were de-
termined on groups of stations heard.

The remarkable sensitivity of the sys-
tem is shown by the fact that a position
was determined by tmeans of signals heard
from Balboa, Tuckerton and Clifden (Ire-
land). Other groups successfully used
were Cairo, Constantinople, and Moscow ;
Pola and Coltano; Paris and Coltano;
Rome and Madrid; Nauen and Stavanger,
and certain other smaller stations.

A switching scheme is provided to en-
sure fully charged storage batteries which
are charged from a windmill-driven gen-
erator giving 12 volts at 20 amperes and
which also provides current for “hedted”
suits for the pilot and navigator if neces-
sary.

Timing Torpedoes By Radio
(Continued from page 543)

AUDIOTRON $£.00

AMPLIFIERS end e

The H. S. WIRELESS CO.
164 Ross Street, Dept. E,
Brooklyn, N. Y.

Both wire and wireless, and Statum Agency taught
thoroughly and quickly, BIG WA OW PAID,
some of our recent graduates procurmg $138 00 per
month tostert. Great opportunities for advancement. Our
school the oldest and largest—annual enrollment 600 students.
Endorsed by railway, telegraph,wireless and governmentoffi-
cials. Expenseslow—chanceto earn part.Catalog free. Write.

TELEGRAPHY {

DODGE lNST[TUTE Zﬁth St. Valparaiso, Ind.

detector, fixt stopping condenser and tele-
phones.

The radio boat takes up a position close
to the target—with the operator on watch
for signals.

On the bridge of the firing ship is an-
other operator with telephones connected to
the main or an auxiliary set. When he
hears the dull thud of the torpedo leaving
the tube he presses the radio key and at
the same instant notes the time of his
watch. The operator in the distant small
boat hears the radio dash in his ’phones
and also notes the time on his watch.

The minute the bubbles are sighted the
men rapidly turn the handles of the gen-
erator and the operator signals QRX
(stand by). The instant the torpedo passes
under the target he presses the key and the
waiting operator -on the. big ship notes the
position of the second hand of the watch.
Then follows a report by radio (which
means hard work for the men working the
generator) whether or not the torpedo was
a bull’s-eye or miss, and if a miss, how
many feet to the right or left of the target
it past,

Sometimes something goes wrong with
the mechanism of the torpedo and it
broaches (comes up) before the target is
reached and then all hands in the boats
anxiously watch its movements, as well
they might, altho harmless as far as an

‘explosion ds -concerned, traveling at such

a high speed it could easﬂy smash a boat
to pieces and throw the occupants into the
water.

The writer remembers such an occasion
when the torpedo broached 200 ft. in front
of the boat, then partly submerged again
and struck the bottom of the boat with
such an impact that the boat was partly

You benefit by mentioning. the “Radio Amateur News”

when writing to edvertisers.
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lifted out of the water and one man thrown
overboard. Luckily he was an expert
swimmer and none the worse for his ex-
perience.

The spent torpedoes are towed back to
the ship and hoisted over the side and made
ready for further practice, or stowed away,
as the case may be, while the operators
and crew are wondering what is awaiting
them in the form of “chow.”

A Precision Micro-ampli-fone
(Continued from page 546)

annn

buzzer as usual, at the same time turn the
precision knob and rheostat regulator until
maximum audibility is obtained.

The precision micro-ampli-fone is now in
a supersensitive receptive adjustment and
will vitalize the last iota of flux from any
vagrant wireless wave that may aspire to
roost upon a heretofore silent antenna.

An Unexpected Circuit
(Continned from page 549)

AT I

given a tone quite different from the real
note of the spark.

It is possible that this effect may be
worth investigating farther, but I hardly
think it can be made practical, for several
reasons. One objection, though not seri-
ous, is that the howling note is unpleasant
to the ear. Another is that absolutely
sharp tuning would be neccessary, for if
two stations easily distinguishable in ordi-
nary reception were coming in together,
they would be hopelessly confused by this
howling effect. Both would have the same
audibility and the same note if they could
be heard at all. For the same reason any
static disturbances would completely in-
terfere with the signals you were trying
to receive.

DISCARDED BATTERY JARS FOR
MOUNTING WIRELESS
APPARATUS.

The writer has found it both convenient
and profitable to utilize broken hard rub-
ber battery jars for mounting wireless ap-
paratus or in many other instances where
hard rubber or composition is used.

These jars can be procured from any
battery service station for little or noth-
ing, as a jar that has even a small crack
in it cannot be used again in a battery and
is thrown aside.

Heat the jar until it becomes soft and
flexible by immersing in boiling water.
With a pair of scissors cut the sides out
of the jar and you will have two strips of
rubber about five by seven inches square.
Warm the strips and place between two
flat boards to straighten.

The tar which may be left on the jars
can be neatly scraped off with a putty knife
and the rubber washed in gasoline to re-
move umnsightly particles.

Any desired thickness can be obtained
by placing a number of strips together,
usually three such strips will be sufficient
in most cases.

To fasten strips together, place them
one on top of the other as evenly as possi-
ble and clamp in a vise. Bore holes around
the outer edges and fasten with small
stove bolts. True up sides with a square
a'nglgrind down on an emery wheel or with
a file.

The reader will not find this a very hard
task and with a little practise it can be

done very easily.
Contributed by B. F. WING.
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Radio Telephone & Telegraph

Apparatus of Merit:

,...,,,,,
I

—
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T is the earnest endeavor of this institution to render the
utmost in service, quality, and courtesy to its patrons, and
attend to their needs so as to warrant their continued patron-
age. We only sell meritable apparatus of proven worth, and
stand ready at all times to back our liberal guarantee.
OUR NEW CATALOG IS READY
Send two cents and it will be mailed promptly.
Distributors for
THE DE FOREST RADIO TEL. & TEL. CO.
WM. J. MURDOCK CO. PERFECTION RADIO CO.
AMERICAN RADIO & RESEARCH CO.
And all prominent and reliable migs.

Immediate deliveries on all goods listed in our catalog. We
carry the largest stock of wireless apparatus in the middle
west.

Address all correspondence to Dept. No. 67

B E
ROCK 1

Well quenched
Short leading spark
= Large steel shaft Clear tone

| ( b ] Long brass bearing High Efficiency

COMPLETE $10.00

Postpeid

THE WILCOX LABORATORIES Inc.

Dept. G

Belt-driven
Solid balanced roter

WILCOX ROTARY GAP

Lansing Michigan

You benefit by mentioning the “Radio Amateur News” when twriting to advertisers.
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TEWNO WIRELESS PRODUCTS OF QUALITY

In all of the products shown below you will find we have used the finest of materials and the most accurate
workmanship. All material guaranteed against factory defeets, -as it has always been a principle with us to
manufacture products of superior type but at a reasonable price.

“Tewno'’ Variable Condenser

The rotary variable condenser is a necessns for nll sxperimenml wire-
less work and one or two of them to found in almost any
wireless station. The two most popul lar t.ypes are the 43 plate and
21 piate with capacities of .001 mfd, and .0005 mfd., respectively,
The large size has 21 rotary aluminum plates and 22 statiouary alumi-
num plates. The small size has 10 rotary and 11 statiopary plates.
The ordinary rotary variable condenser is mounted in a cheap round
metal case with a cheap composition top and coarse scale. Its plates
are 0.15” thick and the shaft is 3/16” in diameter. .
The ““Tewno’ Rotary Varlable Condenser has two genuine '‘Formica®
ends, a clear glass case. %" shaft and plates .024" mlck of a
special grade of aluminum. Eowever, the biggest feature in favor of
our condenser is the form of end-piece use It is square, facing the
operator. It s not Necessary to look over one’s hand to see the scale,
as was the case in the old upright type of oandenser The scales on
these instruments are calibrated to 2% degrees
We recommend our 43 plate condenser for prim and secondary
tuning on sets of fair range and for use in oscillating circuits. Our
21 plate condenser is well adapted to short wave tuning for use in
small wave meters and a great variety of work ecalling for a small
variable capacity.
Do not be fooled by an_ instrument that is "‘just as good.”” These
are to date the best condensers on the amateur market.
No. 53—21 plate—.0005 mfd............... Price, $4.75 No. 43—43 plate—.001 mfd........... ....Price, $5.50
“Tewno” Receiving Transformer (Short Wave)

Directly prior to the war, the amatenrs were doing wonderful work
with spectally made short wave couplers of their own construction
and through the use of Armstrong circuits or with straight audion
circuits. Up to that tlme no manufacturer had placed such an
instrument on the market.
In our short wave receiving transformer the amateur will find the
embodiment of all of his ideals. It is designed for use on amateur
aerials of from 150 to 200 M. fundamental wave length and with
a small capacity of variable condens«r across the secondary will
easily tune to 600 M. The windings are of the very efficient tvpe
knnvm as bank wound (an expenslve process) and are of heavy
anded conductor in silk s ey are wound upon non-
shrlnkable tubes. Variation ls obtained by means of two 12-point
switches mounted upon ‘‘Formica.”” Switches and contacts are
satin finish, nickel plated, which is in accord with the Govern-
ment's specifications. All other metal work is polished and nickel
plated. Woodwork has a beautiful hand rubbed mahogany finish.

No. 23—Price $12.00 Order loday as orders will only be filled in rotation ax
they come in. Remit by postal money order or check.

The TEWNO COMPANY, 152 Chambers St., New York City

Price $12.00

Latest Amplifier Developments

Are embraced in our “Saco” Two Stage and Detector and Twe Stage Audio
S Frequency Amplifier. They embody the latest engineering
practice in their design and construct:on
. Plug and Jack system employed
in connecting the telephone receiv-
ers to the detector and respective
stages of the amplifying circuits.
Binding post are provided for re-
generation, on the detector and
{wo stage amplifier panel also for
“A” and “B’ battery connections.
The Saco Amplifier is absolutely
guaranteed against Squealing, .
Howling or whistling. e
‘‘Saco’” Type A-2. Two Stage Audio
Frequency Amplifier, $50.00.
“Saco” Type DA-I. Detector and
gwn -Stage Audio Frequency Amplifier,

H3—w 0 Q=R 0. 8

Instructlnns and wxrlng diagrams ac-
company cach Ampiifie

HUDSON RADIO CO.
182 Pulaski St., Brooklyn, N. Y.

Sole Distributors for S. Cohen Products in U, S. and Canada.

LEARN WIRELESS

= TEL. Splendid opportunities now in
B BATCK BAY the Merchant Marine. Big sal-
59 6 4 arfes. All graduates GUARAN-

STE TEED good positions by one of

}‘ha largest Wu'aless Telagnnh

899 Boylstor\, St

EQUIPPED school of its kind in
New England, and have THOU-

Our prospectus for the asking Monday.
RE i E end & 2c stamp for full description of the most

BANDS of satisfled graduates to
Bostor., ~ Mass.
B
efficlent detector in the wireless fleld today.

opera

‘ ships to all parts of the world

REM.

our credit. THIS BPEAKS FORBR

~ITBELF, Day and Evening

I Tested by Marconl Wireless Telegraph Co. and U. S. Government. Instantly adjustable
at & constant pressure.

: We sre the OLD-
classes. Advanced classes in Ra-
L. STEWART BARR, Inventor, Vice-President of The Service Radio Schoal

EST. LARGEST and BEST
dio Theory and code. Start any
THE BARR MERCURY-CUP DETECTOR Dept. B, The Wyoming, Washington, D. G.

e

Some Observations and
Advice--Take [t Or

Leave [t
(Continued from page 561)

hasn't forgotten you, he finally gives you
the dope. There is a long pause and
eases you the address spelled in two dif-
ferent styles. This gives you a nice alter-
native and selection and he finally gives
you the correction which does not match
either of the first names sent. At last with
a little imagination thrown in you O. K.
for the works, and receive in return the
. five or six times to let you know
the communication is finished! ow well
you know it.  You are then about ready for
a drink of Moxie yourself. The way to
overcome this is to practise calling and
sending sample message or the message
beforehand on a practise buzzer until you
can go thru with it and sure you can
put it on the ether without making old
Samuel F. Morse turn in his grave.

Closely related to this bird is the receiv-
ing operator, who, if he misses out, comes
back with the old stall QRM—QRN or “De-
tector out.” If you need a repeat, ask for
it. It is not a crime to have to ask for a

.--... The best of operators have to ask
for repetition at times and are glad to give
a QTA for the asking. Besides, there may
be some other ship very near you who had
no QRM or QRN either.

Now by this time I hardly need touch
on Superfluous Signals of course; there are
always operators who are at the “Like-
to-send-a-lot age.” They have not had
enough of it yet, poor dears! About all
they do is sit back and think up excuses
for opening up with some monstrosity and
disturb some of the old brass pounders who
are thinking of retiring mext trip, on ac-
count of old age.

THE RADIO JUNK PALACE.

The last topic is not related to the fore-
going but one which needs attention. It
concerns the interior decorator. This is a
person who was cut out for a window trim-
mer instead of a wireless man. His radie
room on first sight looks like a museum or
floating hall. On closer inspection, how-
ever, you probably see signs of wireless ap-
paratus sticking out through the postcards,
pennants, smoking sets, and other trinkets,
ctc. This I believe is to camouflage as far
as possible all indication of the presence of
radio apparatus, and makes the place look
like a nursery. But the greatest sight of
all is to see him dig in under the debris
of general flotsam in an effort to find the
key when a call comes in. That is, if a call
can find its way in, especially as far as the
telephones. Then there is another brand
of operator who adds many appliances
which it seems to me have no particular
function except to make the words look
more mysterious to the public. This Bird
will have a collection of dry cells, buzzers,
toy motors, bells, etc., interwoven and fes-
tooned with many, many wires of various
description running around the lay-out.
This of course makes passengers and visi-
tors exclaim: “Isn’t it wonderful, this wire-
less affair, and can you really "send mes-
sages through the air with it?” If you are
an amateur ashore, the neighbors will say
when they see your lay-out: “Why, isn’t
Horace a smart boy!” In that case you
want to have a key concealed under the
carpet to send in order to fake up a con-
venient message because there might not
be anything stirring in the air at just that
moment. There never is when you have
company who would like to listen in. How
well I know it. I have been through some
of those periods of the game myself. Well
to come back to the subject make the Radio
Office on land and sea a place for ‘radio

You benefit by mentioning the “Radio Amateur News” when writing

to advertisers.
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At Last! Immediate Deliveries on All
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TYPE G-i—This gap is built to control the energy necessary to do
real long distance work, 1,000 miles and over. It has 32 sparking
chambers. Designed for use with transformers delivering 20,000
wolts up. Maximum power 1,000 watts. Price, $26.50.

TYPE G-2— Our first
£ap. Out ‘only four
months, it # now in
operation in every U. S.
A. radio district and in
Canada. No induce-
ments offered to intro-
duce this gap; every
user a voluntary pur-
chaser. Enthusiastic re-
ports on file in our of-
fice. Intended for mod-
erately long distance
work, 500-900 miles. It
has 16 sparking cham-
bers and is designed for
use with transformers
delivering over 10,000 volts.

Maximum power 500 watts. Price, $17.50

TYPE G-3—Especially designed for use with
the Amrad 100 watt induction coil, but is
suitable also for use with ordinary spark
coils or small transformers delivering over
7,500 volts. This gap will increase the range
of any induction coil set and at the same
time will permit the operator to comply with
the Federal law regulating decrement. It
offers the only practical solution to the QRM
problem in congested districts. Seven spark-
ing chambers. Maximum capacity 250 watts.
Price, $12.50.

IENCHED GAPS

Why You Should Use
the Amrad Quenched Gap

1. Correctly operated, it will radiate more effective energy
on a given power imput than any other type gap. This abso-
lutely assures consistent long distance work.

2. On the above adjustment your decrement will drop below
the maximum .2 set by law. VYou will therefore not illegally
interfere with other stations.

3. The Amrad Quenched Gap is silent. No longer need your
radio station be a nuisance to your family or neighbors.

4. It puts you and your station on a high-class “commercial”
plane. The quenched gap is the most modern gap and its
successful operation reflects no mean degree of skill and care
on your part.

5. It is reliable. When using the Amrad Quenched Gap there
is no danger of your station suddenly being put out of com-
mission by a kick-back burning out motor windings.

6. It is economical. It reduces electric current bills. No moving
parts to wear out, break or get out of balance. With careful
use the quenched gap gaskets need be renewed only occasion-
ally and then at a trifling cost.

7. It is efficient on 60-cycle supply circuits. Two spark fre-
quencies may be obtained, either 120 or 240 sparks per sec-
ond. When adjustments are correctly set, both notes are
clear, snappy and wonderfully uniform. The gap is equally
efficient when used with induction coils.

8. It increases speed of handling traffic. No waiting for motors
to come up to speed or slow down. Quick back-and-forth
communication over the longest distances.

The Amrad Quenched is the standardized quality Gap. All
plates in the various types are identical and interchangeable.
Each gap plate is tested to meet a high standard of accu-
racy. The entire instrument is essentially a “commereial”
product especially designed for private use.

Full descriptions of and specific operating instructions for
the Amrad Quenched Gaps, all types, together with descrip-
tion of adjustable resistances, contained in Bulletin C.

2

Adjustable Resistances: To operate quenched gaps efficiently
on 60 cycles a. c. an adjustable resistance must be used. We fur-
nish three types of adjustable resistances. Prices and descrip-
tion of complete mounted units and parts contained in Bul-

letin Q.

Coil and Combination: The Type G-3 Gap and our 100 watt
Amrad Induction Coil, 6 or 32-volt type, will be sold for a lim-
ited time at the special price of $33.50. See page 569. Described
in Bulletin P.

AMRAD DETECTOR STANDS

DUPLEX

$4.50

SINGLE

TESTED AND APPROVED BY NAVY DEPARTMENT

Without question the leading instrument of its kind. Duplex type
equipped with selector switch having open circuit point. Moulded
base 34 inch thick. Size 4” x 3”. All metal parts nickel-plated, satin
finish. Crystal mountings enclosed and dust proof. Ball and socket
adjustment made by tip of forefinger. All points of the crystal acces-
sible. Adjustment remarkably proof against shock. Postage, 10c,
both types.

Single type is the most compact and rugged Detector Stand built,
Moulded base 2%4” x 17”. Equal in all other respects to our Duplex
type. Substantial binding posts with non-removable tops. Tension
of wisker instantly adjustable. In appearance and design it har-
monizes with the finest panel construction. Especially suitable for
portable sets where weight and space is a factor. Bulletin T describes
both types.

Upon request we will enter on our monthly mailing list for one year the names
of all active radio amateurs. To these we will send our cotalog, now in preparation,

and all our latest bulletins as rapidly as printed for insertion therein.
sive line of Amrad apparatus is under development.

An exten-
If there is no radio dealer in

your town, ask for our list of Amrad retailers who stock our goods.

AMERICAN RADIO AND RESEARCH CORPORATION

15A Park Row
New York

BRI

Address all Communications
to New York Office

Factory and Laboratory
Medford Hillside, Mass.
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MOTOR
GENERATORS

This unit has a normal out-
put of 100 watts (200 mil-
liamperes at 500 volts) with
a voltage range of 200 to
500 volts. The generator is
compounded to insure con-

ZZ

R et

Volt A.C. Driving Motor, and $I10.00

Prl 00 for (10
ot it oDr F.0.B. Factory.. Ship-

$99.
for 110 Vol C. Driving Motor.
DinoRWeiahtisONIbsE stant voltage under variable
It is furnished to operate on either D.C. or A.C.; a shunt motor being
C. and an induction motor for A.C. The generator is equipped with

load.
supplied for D. g
a commutator of 48 segments reducing the commutator hum to a minimum.

Unit is complete with insulating coupling and mounted as

L R L e

illustrated on a finished base 8" x 20".
immediately.

The motor generator illustrated above is only ONE of the many
newly designed radio specialties which we have ready for you. Write
us for descriptive bulletins which are being issued covering all
International Radio products. Address Dept. No. 22,

\
N\ . . 326 BROADWAY 50
{ \\ International Radio Telegraph Co., Newvorkciry \,@
| .,/'/

Shipment can be made
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' OH BOY! OH JOY!
COPPER AERIAL WIRE, 2 FEET FOR 1 CENT

This phenomonal sale will not continue much longer as our stock is getting low. The above
wire is made eof the best grade of Lake Superior copper. The gauge is No. 14. We also
handle this wire at 80c per 100 feet in the No. 12 gauge. The No. 14 wire runs 80 feet to
the pound and the No. 12 runs 50 feet. When ordering include postage and insurance,
otherwise the wire will be shipped by express collect. No C. O. D. shipments of this wire
will be made. Check, money-
order or cash in registered
letter must accompany all
orders.

Prices subject to change without notice.

PANEL TYPE RHEOSTAT - N
This rheostat Is & new departure in rheostal
desise.'ning. combining, as it does, the low cost
of a front designed rheostat with the advantages
and neatness of a back-connected Instrument.

The element is d on the back
of the Bakelite knob in a groove provided for
that purpose. Resistance is 5 ohms. The rota-
tion of 360 degrees allows extremely close ad-
justment. Taken all in all we do not believe
that this plece of apparatus can be surpassed by
any other on the market today at anywhere near
the price.

Panel type rheostat, §1.00. Shipping weight, | ib.

Electrical Specialty Company
48-50 South Front St. Columbus, Chio

AMATEURS

You Require Switch Points and Binding Posts for- That New Set.
Switch Points. That Are Accurate.
14" Diameter and 4" High Shanks for 6-32 Nuts—SIZES ag Below, Postpaid:
THIS MONTH ONLY

4034” Shank, Nickel Plated...... $1.00
351,"” Shank, Nickel Plated...... 1.00
3034” Shanpk, Nickel Plated...... 1.00

Dependable Radio Equipment and Parts
See Catalogue No. 9

DORON BROS. ELEC. CO., Manufacturers, Hamilton, Ohio.

Arthur Batcheller R. F. ;l'rop Gu;- R. ﬁntwhtlc
MASSACHUSETTS RADIO and TELEGRAPH SCHOOL

Conceded by the Radio Fraternity to be the best equipped
Radio School in New England. = Write for literature.

18 BOYLSTON ST. Tel. Beach 7168 BOSTON—11-—MASS.
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apparatus and not a fancy parlor. Keep
the operating table clear and give yourself
a chance to manipulate the set without
being all crampt up with paraphernalia on
every side. Articles such as books and
telegram pads not in use should be stowed
away or piled up neatly to one side. Li-
censes and other things that must be posted,
should be framed and neatly secured to the
bulkhead. Keep all of the unnecessary
junk out and the furnishings consistent and
the whole -outfit will look a whole Iot bet-
ter. More business-like and ship-shape.

When you see a tidy Radio Room with
the apparatus in clean and bright condition
you can bet dollars to doughnuts that the
operator is getting fine results out of the
set. It promotes efficiency, and that is the
big word now-a-days in Radio as in every-
thing else.

TWENTY-FIVE CENTS A MINUTE.

Announcement has just reached the
United States that a regular radiophone
service has been established betwecen Eng-
land and Holland. The charge for this
service is 25¢c. per minute. It is said that
the service is finding considerable popu-
larity and the organization responsible for
this_innovation is planning to establish a
similar service to other nearby nations such
as France, Italy, Norway, Denmark and
Belgium.

Editor's Note—The day is drawing
nearer and nearer when we shall have New
York to London or Paris radiophone com-
munication.

OUR RADIO DICTIONARY.

On page 563 of this issue is the con-
tinuation of the Dictionary of Technical
Terms Employed in Radio Telegraphy and
Telephony. This dictionary was begun in
the March issue, and it is suggested to the
young men who are starting their career
in radio telegraphy that they carefully pre-
serve each one of these instalments for
they will appear each month until the com-
plete dictionary from A to Z has been
publisht.

A good way to preserve these words is
to cut out each page containing the words
and paste them or insert them in a loose
leaf book or any form of book which will
answer the purpose. In this manner the
book can be kept handy in the operator’s
den and can be referred to at any time
the occasion requires it. Not only this,
but if new and additional words should be
met with in future practise, these words

| and their meaning can be included. This

arrangement should result in a very com-
pact -and satisfactory radio dictionary.

Underground Radio in

Holland
Continued from page 547

As for myself, I beliéve that when trans-
mitting stations will be built so as to trans-
mit high frequency energy thru the ground,
instead of the present overhead antennae,
general radio construction will be much-sim-
pler and more economical than is now the

case. Losses of energy will be greatly les-
sened and static will be a thing of the past.

As for other amateurs the world over a
large field of experimentation has been
opened. I feel sure many interesting articles
concerning ground radio telegraphy will
soon appear in the pages of RApio Ama-
TEUR NEWS.

Ed. Note: Let us hear from England,
France, Italy, Australia, Canada; in fact
from anywhere, on this subject.

You benefit by mentioning the *“Radio Amateur News” when ioriting to advertisers.
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Beat Reception
By L. W. AUSTIN and W. F. GRIMES
U. S. Navel Radio Research Laboratory

EFFECT OF REGENERATION.

According to some authorities, the great
sensitiveness of the oscillating tube 1s
mostly due to its regeneration, while, ac-
cording to others, the sensitiveness is in-
herent in the beat method. With the auto-
dyne the two factors are impossible to
scparate, ‘but with the heterodyne this can
he done. The experiment was made as
follows: The regular laboratory long wave
set with magnetic back coupling and without
grid condenser was used, but with the back
coupling much too loose for local oscilla-
tions. Oscillations were then produced by
a separate heterodyne and audibilities taken
on Nauen, the heterodyne coupling being
adjusted to give the best signal. Then the
back coupling of the regular set was in-
creased to a point just before autodyne
oscillations were set up and where with
spark signals strong regeneration would
be noted, but no increase in Nauen signals
was observed even with retuning. The re-
moval of the plate coil and bridging con-
denser from the receiving set, thus reduc-
ing it to a primitive audion, also had no
cffect.

Next, with a heterodyne coupling too
loose to give the best signal, autodyne re-
generation increased the strength of sig-
nal; that is, it seems that the back coupling
of the rcceiving set regenerates the local
oscillations so as to bring them up to opti-
mum value, but has no observable effect on
the strength of received signals. It may
be that the resultant increase in sensitive-
ness due to regeneration and that due to
oscillation is the sum rather than the pro-
duct of the two, so that when they are
added, the smaller increase due to regenera-
tion is hidden by the great increase due to
the oscillations.

BEST STRENGTH OF LOCAL OSCILLATIONS.

For the range 1/5000 audibility, the best
signal is obtained with the same strength
of local oscillations for any given circuit
and wave-length. The optimum value
varies with different vacuum tubes and
with different ratios of inductance to ca-
pacity, increasing with increasing capacity.

LAW OF RESPONSE AND AUTODYNE AND
HETERODYNE,

In 1915, it was discovered, that the law
of response of the oscillating tube (auto-
dyne) within the limits of observational
error, was linear, that is, that the telephone
current was proportional to the first power
of the radio frequency received current in
the antenna, instead of proportional to the
square, as in the non-oscillating tube, the
crystal, electrolytic, etc.

Recently experiments have been made
which prove that the linear response law
holds for tubes and also for crystal detec-
tors when local oscillations are produced
by a heterodyne. Dr. J. M. Miller has sug-
gested that the linear law might not hold
if the local oscillations were very weak,
for example, if excited by a heterodyne
with very loose coupling, but experiment
shows that even here there is linear pro-
portionality within the errors of observa-
tion.

INTRODUCTION OF RESISTANCE IN THE
OSCILLATING GRID CIRCUIT.

It was discovered in 1915 that if an
oscillation vacuum tube (autodyne) be
coupled to an antenna or loop, any amount
of resistance can be introduced in the sec-
ondary circuit without reducing the strength
of signal, provided the back coupling be

RADIO AMATEUR NEWS

MIGNON “RW4”
UNDAMPED WAVE
RECEPTORS

Loose Couplers

Loading Coils

Variameters
Amplifiers

“RW4,” Size 12" x 9" x 615"

IMPORTANT—-NOTICE

The Mignon System Apparatus, “RW1,” “RW2,” “RW3”’ and ‘“RBD8”
are no longer manufactured and are superseded by the improved ‘“RW4,”
“UW1” and “BD1.” These apparatus are manufactured exclusively by the
MIGNON MFG. CORP., sole owners of the Mignon System Patents. (See
U. S. Letters Patent No. 1329672.)

INFRINGERS WILL BE PROSECUTED
MIGNON MANUFACTURING CORPORATION, - - NEWARK, N. J.

DAMPED AND UNDAMPED WAVE
APPARATUS FOR ALL PURPOSES

Endorsed by Radio Department of D., L. & W.
R. R. Co.

Write for Literature.

MIGNON MFG. CORP.
NEWARK, N. J.

Dept. R
Canadian Representative—Canadian Radio Mfg. Co., Bienville, Que.

Strongest. Most Distinct‘Signals
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9 New Big 200-Page No. 14
Wireless Catalog and 100
Page Electrical Catalog

The wireless catalog mailed for 12¢ and the electrical catalog
for 6c, either in stamps or coin, which amount you are privileged
to deduct on your first order of $1.00. Catalog positively not
sent otherwise.

This edition of our wireless catalog is the most complete and elaborate
we have ever put out. It embraces everything in wireless worth while,
i As an encyclopedia of information it is invaluable. It is printed on excel-
lent paper and with a beautiful cover. Your amateur friend will tell you that there never has
been any wireless catalog to take the place of Duck’s, and above all that you can absolutely rel
on the quality of every instrument listed in this catalog. In a word it is all worth while cata.log);
in one.

A big improvement over our
_former model. Primary divided
into four sections, with three
dead end switches, greatly im.
proving selectivity,

Secondary divided into three
sections, with two dead end
switches, eliminating harmonics.
The change in the construction
of the guide rod support makes
it possible to obtain a looser
; coupling. It is a wonderful im-
 provement over our old model
both in performance and ap-
pearance.  Only $23.50.

The_ secondary on our new type
Arlington is divided into three
sections with two dead end
switches, eliminating dead end
effect and harmonics and giving
greater selectivity. The end
support is similar to that on our
Navy type permitting a looser
coupling. It is a beautifully
finished instrument

Price Only $12.50

OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER

THE WILLIAM B. DUCK CO., 231-233 Superior St., Toledo, Ohio

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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The Second Edition of the
.onsolidated Radio

Call Book

Has Been Unaveidably Delayed

owing to the vast amount of work
involved in bringing it right up to
date and in compiling the big
amateur section that will be a
special feature. We urge all those
who have placcd their orders to
be patient—you'll be glad you
waited when you receive your

copy, which will be very soon.'®

The Consolidated Radio Call Book is
the only book in print officially listing
all the radio calls as issued by the Bureau of Commerce.
Every vessel and land station in the world is represented
and listed alphabetically, according to names of vessels
or land stations, and according to call letters; Revision
of American coastal stations under U. S. Naval control,
and their new calls.

All Amateur Calls Also Llsted
r SPECIAL ]

Given Free with Each Copy

)
A Wireless Map of the World in colors is given absolutely f
free with each copy. This map shows the locations of all j
the high powered RADIO stations in the world, including
the time signal stations. In addition it tells at a glance how
far away any of these stations are. Of greater interest are
the time zones, which enable the amateur to compute instantly
the correct time for the zone in which he is located from any
time signal station.

Price $1.00 Prepald

Either Direct from us or for sale by
the following responsible Dealers:
American Electro Technical Appliance Co % Nola Radm Co.

/
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Cutting & Washington Co.

6 West 48Lh St., New York City.
L W Cleveland
Comgess St Portland, Me.

441
J. H. Bunnell &

32 Park Pluce New York City
Doubleday Hill Electric Co.

719 Lnbexty Ava Pittsburg, Pa.
Lestex'9 213 Jenkins

A, T. Hovey
61 Belvidere St., Boston, Mass.
Klaus Radio Apparatus o
urel 3
Manhattan Elect:lcnl Supnly Co.
7 Park Place, New York City
114 S. Wells St., Chicago, 111

McCarthy Bros. & Ford
75 W. Mohawk St., Buffalo, N. Y.

E. P. Noll & Co.
N. 7th St., Philadelphia, Pa.

mmm.@-mWmmcwowmmmomowmewwomw

Purchase St., New Bedford, Mass.

35 Fulton St., New York, N. Y. 134 Chutres St., New Orleans, La.
Aﬂanﬁc Radio Co. Newman-Stern_Co
Batterymarch St., Boston, Mass. 1874 E. 6th St., Clevelaiid,” Ohio
L. Bamberger & Co. National Radlo Supu]y Co.
ewark, N. J. 1405 U W., Washington, D. C.

Pioneer Eleotric C
137 E. 5th St., St. Paul, Minn.
James W Pool

C.
Calumbia St., Boston, Mass.
F. D. Pit'.s Co.
12 Park Square Boston, Mass.
Precision mul
2437 Gilbz!t Ave.,. Ohio
Radio Distributln Co.
West Park St., Newark, N. J.
Reuter Electnc Co.
4 E. 6th St.,
Radio” Eqummem Co.
0 Washington St., Boston,. Mass.
Southern Eh ctrical Co.
and E Sts., San Diego, Cal.
H. . Wmmmsan Electric Co,
Jos. M. Zamoiski Co.

316 Union St., Seattle, Wash!
Baltimore, Md.
Published by

Cinclnnati,

Cincinnati, Ohio

Consolidated Radio Call Book Co., Inc.
41 Park Row, New York City
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strengthened so as to keep the local oscil-
lations at the same strength. This resist-
ance may amount to many thousand ohms,
while a small fraction of this resistance, if
placed in the antenna or loop circuit, will
reduce the signal to silence. Recently it
has been found that the same is approxi-
mately “true with a plain vacuum tube, and
even with a crystal detector, when excited
to local oscillations by a heterodyne.

In the early experiments the phenomenon
was ascribed to a negative resistance action,
but this is hardly possible, since the grid
circuit is out of tune with the signal, and
of course the explanation could hardly be
applied to the heterodyne or crystal. As a
consequence of the above facts, it follows
that with an oscillating receiving tube con-
nected directly in a loop, the strength of
received signal is independent of the loop
resistance. This has been verified by ex-
periment—Burean of Standards Circular.

MARCONI CALLING DEVICE.

Recent tests involving the use of a radio
calling device were carried out at Chelms-
ford, England, with remarkable success. Im-
pulses sent out from the Shelford station
caused the ringing of an ordinary electric
bell and the exploding of small mines at
the Chelmsford Station.

The device involves the use of a series
of dots regularly transmitted at the rate of
180 per minute. This number was chosen as
not being too fast for the operator to count
and time, and as too slow to be interferred
with by ordmary transmissions. Many ex-
periments were carried on in order to ob-
tain a relay which would respond only to
the pre-determined signal and which would
be operated by the change in currents pro-
duced by the reception of such a signal.

The final design is similar to the ordinary
moving needle galvanometer. Two rectangu-
lar hollow forms, each wound with many
turns of fine wire, were placed one above
the other on a brass base, the windings
being connected in series, and the free ends
being taken to two insulated terminals in
the base. In the rectangular orifice of the
coils was placed a small ring magnet pivoted
at its center and supported in jeweled
bearings a five platinum tipt steel arm
was fixt on the pivot at right angles. The
arm formed one pole of a switch while the
other poles consisted of a small piece of
hard carbon.

The relay was so adjusted that the arm
oscillated at the rate of 180 complete periods
per minute. Unless the transmitted impulses
arrived at the right moment and allowed
the swing to be built up from zero to full,
contact was not made.

An arrangement was also provided for
permanently closing the alarm circuit once
the contact had been made.—Abstracted
March Wireless World.

IMPORTANT NOTICE CONCERN-
ING RADIO COMPASSES.

On April 1, 1920, all radio compass sta-
tions in operation in the United States
will change their wavelength to 800 me-
ters instead of the present 600 meters,

The final decision of the Director of
Naval Communications is that all radio
compass stations will listen in on 800
meters and transmit on 800 meters. This
means that all control stations transmitting
for radio compass stations will have their
sets tuned to 800 meters. Rddio compass
stations will not get off the 800 meter wave
except when directed by the control sta-
tion (or the nearest shore station should
the radio compass have an independent
transmitter) to take bearings on a vessel
which may be in distress.

You benefit by mentioning the “Radio Amateur News” when writing to adverfisers.
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What Senate Leaders Say
Concerning Radio
Legislation
(Continued from page 541)

difficult subject to decide and cannot be
considered in the same light as in 1912, He
believes, however, now that Peace has
come, we should adopt the ways of peace
and do everything to encourage private en-
terprise, and thercfore does not favor the
passage of a joint resolution, which will
have the effect of deterring private en-
terprises of cngaging in the construction
of efficient radio telegraph service. On the
other hand Senator Fletcher believes that
a resolution of the above nature does not
go far enough to preserve the rights of the
government to control radio station, and
believes that the day has come when wire-
less communication should be controlled by
the government. In fact the time may
come, he says, when the government will
be forced to shut out private stations on
account of interference with government
means of communication. The joint reso-
lution was read twice and was finally re-
ferred to the Committee of Naval Affairs.

PRECAUTION AGAINST SHORT-
ING BATTERIES.

When a rotary switch is employed to cut
hatteries into a circuit at the will of the
operator care must be taken to space the
contact points apart at such a distance that
the blade of the switch does not touch both
or any twe points at any one time, other-
wise this causes a direct short circuit be-
tween the cells in that particular circuit.
This is clearly shown in the circuit below.
Two contact points are sclected with the

Avoid a Battery Switch Which “Shorts’ Be-
tween Contacts.

switch arm touching both of them, showing
how they shorted. By spacing the contact
points correctly this trouble can be en-
tirely eliminated. It is seldom practised,
however, and it is the mission of this littls
note to forewarn you.

Contributed by

EDGAR TERRAINE JOHNSTONE.

AT LAST A RELIABLE AUDION
CONTROL UNIT

Type RORH Grebe Audion Control Unit complete
= with two standard “VT” batteries, but less tube.
Price $17.00. Same as above, less batteries and
tube. Price $15.00. The Grebe latest Audion Con-
trol Cabinet type RORH contains the grid con-
denser, grid leak filament rheostat and two Stand-
ard V.T. plate batterics. The socket accommodates
the usual 4 prong tube, Suitable binding posts for
secondary, tickler, phones and filament battery are
supplied which enables the user to use every type
of circuit known without difficulty.

Bulletin R-117 describes this unit. It’s yours for the asking.

New Grebe catalogue showing the complete line of Grebe’s correct designed apparatus will
be sent to you for 10 cents,

Dealers, Jobbers and Distributors write for our proposition.

Ezxclusive Agents for A. H. Grebe & Co., Inc., Dubilier Condenser Company, Rawson Elec-
trical Instrument Co., Richter and Byrne, Electrical Products Mfg. Co., and others.

PACENT ELECTRIC COMPANY, Inc.

Builders and Specialists of Radio, Electrical and Laboratory Equipment

150 NASSAU ST. N clephon ol NEW YORK CITY

RADIO MEN

Make your apparatus up to date.
Indicating dials now available at a
reasonable price.

Made of fine black polished composition
with radial lines and figures accurately
engraved and filled with brilliant white.
Diameter of dial is 3 inches, and they are
3/16 inch thick. We can furnish dial
alone, or with fine Bakelite Knob
mounted. This knob has a set screw to
clamp shaft of instrument to which dial

3 inch Dial only. ............ 75 cents

Postpaid is to be applied. If your dealer cannot
3 inch Dial with Knob mounted. .. $1.30 supp]y you, send us his name with youy
Postpaid order. Immediate deliveries.

NEW CATALOG JUST OUT, ready for distribution at once. 30 pages of real, live, up
to the minute illustrations. News and Descriptions of all standard Radio parts, including
the above Indicating Dial. Sent anywhere upon receipt of 10c.

For sale at all Radisco Agencies and by

A. H. Corwin & Co.

4 West Park Street Newark, N. J.
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HE N. Y. ELECTRICAL SCHOOL is the pioneer and
Tpremier school of the “Learn by Doing” method.
Yhen you have completed this Course you shall be fully
qualified to handle ALL branches of Electrical industry.
The equipment of this School is unequalled and up-to-
the-minute. No preparation needed to become a ‘learn-
er” in this schocl. You ean start to learn on any day
of any week throughout the whole year. Send for cata-

logue. OPEN ALL SUMMER

NEW YORK ELECTRICAL SCHOOL
29-31 West 17th St. New York City

You besefit by mentioning the *‘Radio dmateur News"” when writing to advestisers,
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Use Your Judgment!
Remember that, if in your equipment buying, you go straight

to the fair comparison between cheaply made apparatus and appa-
ratus guaranteed to be dependable and efficient

Your choice will be

“ATLANTIC RADIO EQUIPMENT”

T% ‘) BECAUSE, all goods listed by us have
Aﬁy% been carefully selected, taking into con-
sideration quality, ~appearance, depend--

ability and service.

ATLANTIC RADIO CO.

88 Broad St. Boston, Mass

What Are the
Wild Waves Saying ?

You Can Find Out With
“Ace” Equipment

We can furnish parts for audion
control panels and amplifiers.
The panels are 3/16” formica,
grained finish, lettering in white.
Control panel includes socket,
grid leak, grid condenser, rheo-
stat, binding posts and formica
panel.

Amplifiers include the above and transformer, etc., all ready to wire.

Audion Control Panel .. .$7.50 || One-step Amplifier on

. Large Panel . .. ... .. .
One-step Amplifier . .. .. 10.00 Two-s%eep aZinpliﬁer on$17 =
Audion Control Panel and | Large Panel ....... .00

You may pay more, but you can’t buy better

THE PRECISION EQUIPMENT CO. (Inc.), Manufacturing Engineers
2437 Gilbert Avenue, Dept. A Cincinnati, Ohio

American Electro Téchnical Appliance Co.
235 Fulton Street New York City
A wonderful Audion Panel, used as a
detector, oscillator; or one-step amplifier;
especially designed for commercial and
laboratory use where a variety of circuits
for different tests is desired, as illustrated.
Without Bulb—$67.50.
Bulb—$7.00 extra.

We have special loose coupler parts, complete
with specifications, slider type—$4.00.
DeForest's Variable Condensers — $5.25 wup.
Amrad Quenched Gap—$17.50..
Catalog soon ready—send 10 cents for it.

READ THE CLASSIFIED ADVERTISEMENTS ON PAGES
506-598, YOU’LL FIND MANY GOOD THINGS THERE.

A Flying Tale Of Radio
(Continued from page 554)

throttle down and felt myself descending,
and after a short time was on terra firma
again. The pilot jumped out of his seat,
listened to his engine and started a thoro
investigation of the plane, after he had
done his share of swearing—after the
British fashion—the usual “Bloodys.”

I became curious, got out, and went to
see why we made the forced landing and
what the trouble had been. He told me
that he had heard a peculiar, squeaking
noise and he thought that one of the bear-
ings needed oil,

You can imagine his consternation and
surprise when I told him that I knew what
the trouble was and that I could produce
the ‘same noise without much trouble.

Our return trip was made in due time
and we had a good report to turn in.

Well, when T got in the hangar 1 took
pains to find out what made the peculiar
squeak in the signals. And after a hard
search found out that this Beacon Station
used a motor much too small for its alter-
nator which had a synchronised gap, so
that every time the operator held down the
key the motor slowed down under the load
and the tone dropped to a much lower
pitch.

I have heard that the pilot who was then
a Lieutenant went back to get a better
knowledge of Wireless for all he could do
at that time was the regulation twelve
words a minute and he had probably for-
gotten most of that. I think that the fel-
Jows had kidded him a lot and he realized
that wireless was the thing for him.

One of the other boys, “Red” Delahoyde
tried the same trick when he was flying
over a town where his “Flapper” lived but
the pilot was an old hand by then, and poor
“Red” was out of luck.

SELECTIVE AUDION CIRCUIT.

There have been a great many ‘“tickler”
circuits brought forth in the past, all seem-
ing, however, to possess the same fruit,
namely, instability of adjustment when re-
ceiving a distant station.

The circuit here presented is a combina-
tion of several well-known circuits, and
has given me excellent results.

The diagram, being quite complete,
needs but little explanation. L' and L? are
the primary and secondary of an ordinary
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This “Nifty” Hook-Up Has Been Found
Very Effective.

coupler. L% the “tickler,” consists of fifty
to eighty turns of No. 28 B. & S. wire
on a form 3% to 5 inches in diameter
arranged to slide over the secondary. L2
is an ordinary tapt loading coil. R?, the
grid leak resistance, may be from one to-
three meg-ohms, according to type of tube
used.

If desired, honeycomb coils may be sub-
stituted.

Contributed by  STANLEY TERRY.

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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[ Want to Know
(Continued from page 566)

KV equals kilo-volts of transformer
secondary.
N equals the frequency of the AC

supply.

SIMPLICITY WINS OUT IN THIS
RADIO CIRCUIT.

Loose couplers, variometers, etc., and
what not enter into the amateur’s daily life,
making things rather complicated for him.
While we can propound for hours the effi-
uency and inefficiency of both it is not the
mission of this article to go into such a
discussion. The object of the note is to
bring to the amatcur’s attention the fact
that a very simple circuit may be employed

J

Simplicity is the Keynote of This Hook-up.

for receiving which makes it very easy to
hook up and extremely simple to manipu-
late. An ordinary single slide tuner is con-
nected to an ordinary audion detector. The
aerial to the grid of the audion and the
ground connection brought to the filament.
This makes it possible to tune up and down
with but one adjustment; that of the slider.
A single slider is the easiest of tuning in-
struments to build, therefore another ad-
vantage. The circuit is gwen herewith,
Contributed by T. JONES.

CHEAP BUT EFFICIENT RADIA-
TION INDICATOR.

It is not generally known that a very effi-
cient radiation indicating device may be
constructed for little or nothing in respect
to cost as compared to the steep prices of
other similar devices sold on the market.

An ordinary flash-light lamp, a small
socket, and three turns of No. 14 bare cop-
per wire' will do the stunt.

_Effective Way to Get Around the H. C.
of Hot-wire Ammeters.

If the Jamp is connected directly in series
.with the antenna it will burn out; however;
by shunting the lamp with several turns of
inductance (as it is termed) the lamp is
‘protected and the current is divided be-
tween the two parallel circuits. It can. be
made to operate so. that current flows thru
the lamp-in a greater proportion than thru
the wire and wice versa. The whole appa-
ratus comes to something like. twenty-five
cents as compared with the ordinary hot-
wire ammeter selling at from seven to fif-
teen dollars. A connection of the .instru-
ment in the open radiating circuit is given.

Contributed by “OLD MAN IDEAS.”
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AMPLIFY Your

With the new DETECTAGRAPH-TRANS-
MITTER, the amateur can amplify rddio sig-
nals to such an intensity that he can hear the
signals about his station without the need of
the te]ephone head set.

By the addition of a loud talking telephone
he is able to hear the messages many feet
away from the instrument.

The _super - sensitive,. DETECTAGRAPH-
TRANSMITTER herewith shown is two and
three-eighths inches in diameter, five-eighths of
an inch thick and weighs
less than three ounces, It
is the most sensitive
sound  detecting device

ever brought before the
public,

The manner in which

OQur Super-Sensitive De-
tectagraph  Transmitter,

Price, Sﬂ 50 Complete Ik-nu Receiver.

.50 Complete

WOV 4DZTT e

—°E3%00g
=2

5 e

i . ﬂ:

-

£

sagoegnme

acd: asI e

=
N

<
Y
-
ezn PamS x
a
2

3

The Detectagranh
Junier Deaf-Phon
$18.00

Equal to any $35 in-
strument made. Out-
fit consists of Super-
Sensitive Transmitter
with cord connector;
Super-Sensitive Ear
Piece with small
; c
Single Headband; 25 CHURCH STREET
Black Case and Two
Batteries.

Our Special No. 25 Loud
Price,

Order direct from ad.
Or write for free descriptive circular.

G. BOISSONNAULT COMPANY

Makers of Super-Sensitive Microphone Devices

RADIO SIGNALS

the amplifying process is attained is by attach-
ing with tape the DETECTAGRAPH-TRANS-
MITTER to the regular wireless receiver.

Not only is this instrument applicable for
amplifying radio signals, but it can be used
with equal satisfaction for magnifying other
sounds. Phonograph music can be transmitted

from one place to another by means of this in-
strument, and those who are afflicted with deaf-
ness will find enormous benefit by using this
transmitter.

It is the greatest device for build-
ing your own loud talking
telephone, detectagraph
and other devices. Can
be used for any purpose
where a sensitive detect-
ing mstrument is  re-
quired. =

Detectagraph Rheostat,

especlally made for am-

plifying clrcults. Price,
$2.00 Complete

Super Senslﬂve No.
40 ]

Adjusted Model
“g”  Horn, with
No. 20 High Grade
Loud Talking Wail

Plugs
Base. Price, $12.08
Complets

Dotectagraph $18.00
This detecting instru-

nent ~of marvelous
sensitivity can be
used for detecting
secret conversations.
Outfit consists of
Sensitive  Transmit-
ter, 25-ft. Black
Cord, Rec'eiver.
Headband, Case and
Battery.

NEW YORK CITY

STORAGE BATTERIES
FOR WIRELESS SERVICE

Batteries especially adapted for the amateur operator are described and illustrated
in our new Bulletin, No. 175, copy of which will be furnished on request.

THE ELECTRIC STORAGE BATTERY CO.

The largest maker of storage batteries in the world

1888 PHILADELPHIA, PA. 1920
New York ston Chicag Washin Denver San Francisco Cleveland
Atlanta Pittshurgh Minneapolis Kansas City Detroit Rochester

Special Canadian Representative, Chas, E. Goad Engineering Co., Limited, Toronto and Montreal

Gentlemen :—Enclosed please find One
Transmitter Button to

PIN $1 to this coupon

Write your name and address plainly, mail us
both, and by return mail you will receive your

SKINDERVIKEN
TRANSMITTER
BUTTON

ot e e ot Bt el it et e e e e e o) P P et P i B 5 4 Pt e il P o, o ot K 1l

Electro Importing Co., 231-A Fulton St.,

New York.
Dollar. Ship at once one Skindepviken:

Insure your copy reaching you promptly each month.

Subscribe to RADIO AMATEUR NEWS— $2. 00 a Year,

Vou benefit by mentioning the “Radio Amateur News”

when writing to ad':zertﬁer:
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Our New Catalog “J”
READY FOR DISTRIBUTION APRIL FIRST

Contains 24 pages of instruments, raw materials and parts
you can’t afford to'miss. A complete line of high grade,
moderate priced apparatus including switch points, knobs,
switches, meters, plain and threaded brass rod, copper
strip, binding posts, screws, nuts, washers, etc.

Send sc in stamps for your copy today

SHOTTON RADIO MANUFACTURING COMPANY
P. O. BOX 3, SCRANTON, PA.

ATTENTION AMATEURS

The only practical adapter
Price $1.50
RADISCO AGENCY
We make up sets to specifications

Made by the

AMATEUR WIRELESS EQUIPMENT. CO.
1390 Prospect Ave., Bronx, N. Y.

SOLD BY

J. H. Bunnell & Co.,

: A
32 Park Place, N. Y. C. N
International Electric C;.é4 Falton St N, Y: C. ! D
Manhattan Elect. Supply Co., Y
' 17 Park Place, N. Y. C. i

Wireless Equi t Co.,
- i 19 Park Place, N. Y. C.

Dealers write for proposition

—

REAL. RADIO APPARATUS

“P. W.,” Audion Panel, $11.00
without Bulb,

Distributors—De Forest, Murdock,
Clapp Eastham Apparatus.
Perfection Tuners and Condensers.
Benwood Rotary Quenched, Honey

Comb Coils, Better ‘B Batteries.
Phila. “‘Radisco Agency”
The First Wireless School in America.
Established 1911. :

Day and Evening Classes.

white, a
buib.

Use
ready

beauty.

Parts, to assemble, $8.50.

Corresponflence Course. o & e I !
PHILADELPHIA SCHOOL OF biy - 3 | !
WIRELESS TELEGRAPHY Bt polied XK Bakel, 1trd I \

|

Parkway Bldg., Broad and Cherry Sts.

‘Bpend au hour

Add to your Salary — Make extra Pin Money
Start a lucrative business of your own, .

MONEY

for YOU
3y 'YOU wetl and you'll enjoy the

‘sach taking subsert ‘“Radic Amateur' News.” We'll p:
o e O i T GTreulation Dest.~ RADIO AMATEUR NEWS, 253 Fulten 1., N. Y. City.

With The Amateurs
(Continued from page 559)

best results I have another battery and a
variable high voltage battery for each bulb.
All connections are double “Litz” wire in-
sulated by rubber tubing with soldered eyes
and binding posts and any circuit can be
made up in a few minutes. Four variable
condensers do the necessary sharp tuning;
one is the secondary condenser for tuning
in a station, the condenser across phones
and high voltage battery for -adjusting the
pitch and keeping ‘out interfering stations.
A set of 3,200 phones is used for dampt
wave reception, a Baldwin set for undampt
waves. A Telefunken tuner was formerly
employed but a Blitzen tuner was found to
be nearly as good but easier to handle.

O. SCHUMANN.
Brooklyn, N. Y.

TO ALL RADIO OFFICERS, STEAM-
SHIP OWNERS, AMATEURS
AND OTHERS CON-
CERNED.

Beginning 8 P. M. sharp, NAA time,
March 26, 1920, the Radio Communication
Company will broadcast news supplied by
the International News Service and the

i Universal Service on a wavelength of 2,100
meters.

This news must not. be copied, publisht,
sold or used in any manner unless it is
distinctly stated on every copy or bulletin
that the news matter is furnished thru the
Radio Communication Company's wireless
stations' and supplied by the Interpational
News Service or the Universal Service.

The procedure will be as follows: At
8 P. M. sharp, daily, NAA time, WHB
will transmit general call and then call
ships for which it has traffic on file. Im-
mediately after calling ships, transmission
of press will start. After the transmission
of press has ceased, ships will again be
called and messages broadcasted. Ships re-
ceiving these messages should O. K. to
WSK immediately, when they come with-
in range or the O. K. may be given to
WHB between 6 P. M. and midnight.

It *is requested that operators copying
this press service make a report to this
company, stating the distance at which it
was received and any criticisms they have
to offer of this service in any way.

CyriL D. REINHARD,
General Superintendent.

. aa

2-K.W. TRANSMITTER ESTAB-
LISHES COMMUNICATION AT
5,600 MILES.

What is believed to be a world’s record
for transmission of a wireless message by
a low-powered apparatus was made by the
navy radio station at Ingelwood, California,
it was recently announced at Washington.
The feat was “pulled off” between the navy
station and the trans-Pacific liner Venezu-
ela, of the Pacific Mail Steamship Company.

The Venezuela, with only two kilowatt
apparatus, communicated for some time
with the Ingelwood station. At the time
the vessel was about seventy miles outside
the port of Yokohama, Japan, and flashed
and received several messages from ‘the
Ingelwood wireless, a distance of 5,600
miles.

What do you think of this achievement,
radio men; is it not prophetic of some won-
derful .distances yet to be covered. In a
very short time, the radio amateur, himself,
will be communicating from the United
States to foreign countries direct. . Better
“dig up” your French, Spanish, Italian, Ger-
man and Swedish dictionaries—yes, and
you:‘ Chinese and Japanese vocabularies,
too! :

You benefit by mentioning the ‘‘Radio Amatetr News” when writing to advertisers:
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Dictionary of Technical

Terms Used in Radio
(Continued from page 563)

S U

current to the machine when running.

Brush Holder—Metal clamp capable of ad-
justment which holds the brush in posi-
tion on the commutator of a dynamo or
motor.

B.S.G.—British Standard Gauge of Wire.

Buckling of Plates—During discharge of
a Sccondary Cell the plates gradually ex-
pand, owing to the fact that lead sul-
phate has about twice the volume as the
same quantity of lead peroxide. Should
this expansion or discharge take place too
quickly, the plates will bend or buckle.

Bunsen Burner—An alcohol flame burner
designed to furnish a maximum heat
upon applied objects such as metals and
glass.

Bunsen Cell—A cheaper form of Grove
cell having platinum foil replaced by
carbon rod. In resistance and Voltage
1():ractically same as Grove. See Grove

ell.

Bus Bar—A single bar which serves as a
common connector for a large number
of pieces of apparatus. Also called
Omnibus Bar.

Bushing—A piece of composition or fiber
used for tlie purpose of separating elec-
trical circuits in any given piece of ap-
paratus.

Buzzer—Same as electric bell, but with
hammer aand gong removed. Used for
testing receiver gear by means of a
small local circuit. Make-and-break
contact is made to serve as a small spark
gap, the small spark thus formed setting
up oscillations which are plainly recorded
by the detector. Sometimes shunted
across and exciting the closed circuit.

Buzzer Practice Set—A combination of a
‘buzzer and a signalling key arranged on

a common baseboard used for the pur- |

posc of practising Morse signalling.
W.G~Birmingham Wire Gauge.

Carbon—C. A. W. 11.91.

Carborundum—A potential crystal recti-
fier. ! An ‘artificial silicate of 'carbon
(SiC) produced in an electric furnace.
Has various tints from deep grey to
violet purple. s nex! in hardness to dia-
mond. Silver-grey kind is most sensi-
tive for detector use. Used in contact
with steel.

Cartridge Fuse—Oue in which the fuse wire
is surrounded by some non-inflammable
substance, enclosed in a cartridge-like
cardboard tube and having brass lugs
soldered to caps at cnds. Used to pre-
vent the hot wire from “flying” when
fused.

Cascade—Term applied to a number of
Leyden Jars or other condensers con-
nected up to scrics.

Cascade Amplification—Where amplifica-
tion of received radio signals is accom-
plisht by employing several Vacuum
Tubes in cascade fashion.

Cascade Converter—Continental and Amer-
ican term for the motor convertor.

‘Cathode—See Electrolysis.

Cation—See Electrolysis.

Cat Whisker—So-called on_account of its
‘appcarance. Usually a fine spring wire
resting lightly on any mineral or crystal
of a dctector.

,Caoufc;touc——-See India rubber. (French
tern.

Cell—Apparatus producing an electrical
té.uixl-cnt by chemical action. See Simple

ell.

Cells Multiple Arc—Two or more rows of
cells i series but with like poles of
terminal cells connected together.

Cells_Parallel—All negative poles together
and all positive poles together. )

Cells Serim—Negative pole of each cell is
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' Learn Telegraphy

(Wireless or Morse)

The EASIEST, QUICKEST,
CHEAPEST WAY

. AT HOME

In Half the Usual Time

WITH THE OMNIGRAPH

“Just Listen—The Omnigraph will do the teaching”

The Omnigraph is an Automatic Transmitter that teaches you both
the Wireless and Morse Codes, at home, without any expense except
the cost of the machine itself. Merely connect to battery and your
Buzzer, or Buzzer and Head Phones, and the Omnigraph will send
unlimited messages by the hour, at any spéed you desire.

USED BY THE U. S.
GOVERNMENT

The Omnigraph is used by the
Government in testing all appli-
cants applying for a Radio
License. It is also used exten-
sively by the large Universities,
Colleges and Telegraph Schools
throughout the Country for

teaching Wireless and Merse.

Hundreds of the Army’s skilled
operators who served during the
war learned with the Omnigraph.

Let The OMNIGRAPH Teach You Wireless

For a few dollars you can have a complete
outfit that will make you an experienced
operator in the shortest possible time. Neo

You'll be surprised how quickly you will
attain speed. wven if you are already an
operator the Omnigraph will help you. Tt

hard, laborious work—just learn by listening.
The Omnigraph is adjustable so you can
start receiving messages slowly, gradually in-
creasing the speed as you become proficient.

Write for Free Catalog
Send for a catalog to-day, showing the 3 dif-
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will make you more proficient, more accurate
and more confident. Thousands of Owni-
graphs are in use to-day and thousands of
operators owe their success to .them.

lﬂlllllllIlIIII[IIIIIlIIITﬂIIlﬂlII!IlﬂII

The Omnigraph Mfg. Co.,

39 F Cortlandt St.,
New York City.

Gentlemen:—

As per your ad in Radio Amateur News
please mail me your free catalog of Omnigraphs.

ferent models, $12.00 to $28.60. Every
Omnigraph is sold with the absolute guarantee
that you must be satisfied or your money back
for the asking. Mail the coupon to-day—the
catalog will come to you by return mail.

The Omnigraph Mfg. Co.
39 F Cortlandt Street, New York City

3010

Think of the pleasure and practical experience you will
gain in making your own set. You can save at least
$25.00 by buying the parts and assembling it yourself.
This is not a toy, but a regulary large sized set (16"x
8”x6”) capable of receiving messages ranging in wave
length from 170 to 2,500 meters. We will furnish you
with large, full sized blue-print and full information con-
cerning winding of coils, mounting of instruments on
panel, “hook up"—in fact complete detailed instructions
written in plain, easy to understand language.

Our Offer is This:

Send $1.00 and we will send you the blue-print and instruction sheets—also prices-of all
parts. When you order at one time $5.00 or more worth of parts, you may deduct this
$1.00 from the total. Since the blue-print and instructions alone are worth $1.00, and
since we can save you money on wireless material, you cannot possibly lose. So send $1.00
to-day before this slips your mind and start making your set as soon as possible.

K. & G. Wireless Supply Co.
Dept. 16B—152 Chambers Street New' York City

| uild Your Own Wireless Receiving Set

You benmefit by mentioning the “Radio Amateur News” when writing to advertisers.
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AUDION" AMDL”"Y(NG TRANSFORMERS | E ﬂ E R Es g
RADIO ANO AUDIO FREQUENCY TYPE L

Jon(s

Design and Construction of

i Audion ~ Ampelifving  Transformers
Radio and Audio Freauency Type

This latest and important book by Mr, Edward T. Jones,
late Associate Editor of Radio News, will be of great in-
terest to all radio amateurs thruout ‘the land. ‘The trnns-
formers ghown in these books have never been described in
print before, and have usually been considered a manufae-
turer’s secret. Anvine who has several vacuum tubes eannot
afford to do witnout this book because it will enable him
to build the neceasary amplifying transformers very readily.
The designs are very simple and rugged, and anybody can
make them without trouble.

Mr. Jones, the nnthor is a-practical man who is sn ex-
perimenter himself and knows whereof he speaks. The book
i3 printed on good paper and has an attractive cover in two
colors. Paper bound. Size 5 in. x 7 in. Contains many
illustrations, diagrams and working data necessary to build
the transformers.

25¢ = b
R FUBL SHING, CO.INC PRlCE,
e gl TER PUElisane, oL -

Posteaid

Experimental Electricity Course ih 20 Lessons
By S. Gernsback and H. W. Secor, E.E,
The Best
Electrical Text Book
on the Market

Size of Book is 6 x 9 in.

The book contains 128 pages
and more than 400 illustrations.

A Course on the theory and
practice of Electricity for Ex-
perimenters. One of the most
complete and comprehensive
treatises of this special subject
ever published. Written by the
same authors as the famous
“Wireless Course.”

Every phase of experimental
electricity is treated compre-

hensively in plain English. New Flexible cloth cover, per

Experiments are described and EQie/ co0000000000000 75¢
explained and nearly every ap- Stiff cloth cover, per copy,
plication of Electricity in' mod- $1.25
ern life is given in simple Postpaid

language.

Wireless Course in 20 Lessons
By S. Gernsback, A. Lescarboura and H. W. Secor, E.E.

A Course that tells you every-
thing you want to know about More than
“Wireless” starting off in les- 50,000

son No. 1 by explaining the
Principles of Electricity. By
simple, easy stages, this won-
derful Course takes you into
“Wireless” by the use of such
simple language so skillfully
used that of necessity you must
understand every word. There
is a whole lesson devoted to Flexible cloth cover, per
the Theory and Mathematics COPY «eveerennnnn 75¢
of this epoch marking subject.

The' last lesson_is devoted to , X @\/K Sk sleth cover., il ;‘l’pzys'

a history of Wireless. Postpaid

of this course
sold
(Eighth Edition)
Size of book is 7 x 1014 in.,

160 pages, 350 illustrations,
90 tables.

Two Remarkable Books
No. 1.—How to Make Wireless Sending Ap-
paratus.

presmerrr——
HOW TO MAKE

BOW TO MAKE

W|RELESS . . . RECE G AP/

| SENDING APPARATUS No! 2—How to Make Wireless Receiving Ap- Pt
208805 00 g

- N paratus. By 20 Radio Experts

Book No. 1 contains 100 pages, size 7 x S in., and 88
illustrations.

Book No. 2 contains 100 pages, size 7 x 5 in., and 90
illustrations.

Written and published entirely for the wireless en-
Book Ne. 1—  thusiast who wants to make his own radio apparata. Book No. 2—
How to make  Only strictly modern instruments are described and How to make
Wireless the jllustrations and descriptions are so clear and Wireless

Sending Ap- > - ) A ivi 5
paatucs. . 28c  simple that no trouble will be experienced in making s:::::xsng Ap-

Postpaid.  the instruments. Postpaid.
THE EXPERIMENTER PUBLISHING CO.
Book Dept., ?33 Fulton Street New York
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connected to positive pole of the one
following.

Cent1grade—Freezmg point is 0°, boiling
point is 100°.

Centigrade to Fahrenheit—(Nine-fifths of
C reading) plus 32.

Cenirifugal Force—May best be under-
stood by considering a stone when thrown
from a sling. The stone travels in the
direction which the sling was moving at
the precise moment that it was thrown
off. The apparent tendency of a body to
“flyout” when being rotated is due to
fact that in a rotation it 1s being sub-
jected to a force which is constantly
changing its point of application, but
owing to inertia the body does not so
readily respond and change its direction
of motion. The force which holds the
body in check is termed Centripetal
Force, which literally translated means
“center seeking.”

Centripetal Force—See Centrifugal Force.

Cerusite—Whitish grey lead ore. PbCOa.
Used as a rectifier.

Cesium—Cs. A. W. 132.

C. G. S.—Metric units. Centimeter Gramme-
Second.

Chalcoprites—See Copper Pyrites. (Cu2S.
Fe2S3).

Characteristic—Of a log it is the whole
number, i. e, number to left of decimal
point. 'See Index.

Characteristic Curve—One showing rela-
tionship between voltage imposed on a
conductor and the current flowing thru
it.

Charge—A quantity of Electricity at rest.

Charging Accumulators—The forming and

reforming of the plates or the changing of
their chemical composition by passing a
current thru them until the composi-
tions necessary to form a primary cell
are produced. See Secondary Cell.

Chemical Compound—Two or more ele-
ments combined by chemical action. Com-
pare Mechanical Compound.

Chemical Equivalent of an element, is the
mass of it which is chemically equiva-
lent to a unit mass of Hydrogen. Is ob-
tained by dividing A. W. by Valency, Val.

Chlorine, Cl—Non-inflammable, greenish
yellow gas. Suffocating smell. A. W.
35.18, S. G. 1.33.

Chloride Accumulator—A. secondary Cell
in which the positive plate is formed by
a sheet of antimonial lead containing a
number of holes in which are forced
spirals of pure lead. Initial S. G. of
acid is 1,215.

Choke Coils—Coils wound to have great
Self-Induction. Usually wound over an
iron core, which is generally composed
of a bundle of wires, “Tails” or lami-
nated sheets insulated from each other to
prevent Eddy Currents. The choking
effect is called Impedande. See also Aire-
Core Choke, and Inductance Coil.

Chromic Acid Cell—Same as Bichromate
Cell, but has fluid of chromic acid and
sulphunc acid in place of bichromate of
potash. Low internal resistance. E.M.F.
2 volts.

Cipher—Commercially, groups of five let-
ters or figures having a secret meaning.
Compare Code. Some Government
ciphers have more than five letters per

8ro!

C'zrcmt Closed, Oscillating—The path in
which an eleétric current flows is called
a circuit. It may consist partly of a
metallic conductor and partly of the
dielectric of a condenser. If this con-
denser has its plates very near together
so that the lines of electrostatic force
are mostly contained between the two
plates, the circuit is called a closed oscil-
lating circuit.

Circuit, Open or Radiating—A circuit com-
prising in part a metallic conductor and
in part a condenser, the plates or surfaces
of which are very far apart, so that the

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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lines of electrostatic force extending from
one plate to the other stretch far out
into the surrounding space.

Circular Mil—Area of a circle having a
diameter of one mil F. P. S.

Clark Cell—Formerly the Standard Cell,
but now replaced by the Weston Cell.
Container is a glass tube. At the bot-

tom is mercury, the H. P. element then |

a paste of mercurous sulphate and satu-
rated zinc sulphate, above which is a
quantity of saturated zinc sulphate. A
zinc rod is held in position with its base
in the zinc sulphate paste but not in
contact with the mercury. A platinum
wire, insulated by a small glass tube,
makes comntact with the mercury and
forms positive pole. EM.F. 143 Volts at
15 degrees Centigrade.

Cleats—Porcelain wall fasteners for wires,
consisting of a base having two grooves

Clips—Small mechanical spring devices
‘to receive the wires, and a covering piece.
The whole being held in place by a single
screw through the middle.
used to make contact or connection with
any circuit.

Close Coupling—Exists where primary and
secondary of jigger or oscillation trans-
former are very close together, when In-
ductively coupled; or if Direct coupled,
when a large proportion of the turns
are common. Causes much Mutual In-
ductance.

Co.~—Contraction for word Complement.

Coatings—Tinfoil of Leyden Jar, or metal-
lic plates of any condenser.

Cobalt Co~—Hard grey ductile Met. EL
A.W. 58.56. S.G. 9.0. Slightly magnetic.

Code—Real words, not forming compre-
hensible sentences, or pronounceable arti-
ficial words. Compare with Cipher.

Coefficient—A. number by which the value
of a quantity must be multiplied to give
numerical value of another quantity.

Cocfficient of Coupling—Ratio between the
Mutual Inductance and the square root
of the product of the individual induct-
ances.

Cocercive Force—Magnetic force necessary
to remove all Residual Magnetism. See
also Retentivity.

Coherer—A. Detector based on the imper-
fect contact of certain pomts in a circuit
becoming almost perfect in presence of
Electro-magnetic Waves, thus permitting
a current to pass from a local battery
owing to a decreased resistance. Sce
Marconi, Branly, and Lodge.

Coil Contacts Sticking—See Sparking at
Coil Contacts.

‘Collets—Small porcelain tubes having a
collar at one end and held in position by
a screw passing thru the center of
tube. Used for laying Twin Wires.

Commautator—A two-way switch used for
changing the direction of a current in a
circuit. On a dynamo or motor, refers to
the number of copper strips fixt on a
cylinder of insulator and parallel to the
axis of armature shaft, to which are
affixt the ends of armature windings.
Produces a direct current from the alter-
nating current which all dynamos natu-
rally generate.

Compass, Redio—A mame given to a form

of radio telegraphic direction finder by |

which the bearings of a transmitting sta-
tion can be ascertained by the receiving
station.

Complement of Angle—Amount necessary
to be added to produce a right angle.
Complement of Arc—Amount necessary to
be added to an arc to produce a right
ngle, that is, ninety degrees of a circle.
ound—A combination of two or more
See Chemical Compound, and

Magnet—A number of magets
ne, having like poles adjacent.
tcd Magnet Magnetlc Battery

] I/4 Bt $24.50 | vt s $16.50 | 1y p
i 1 y Pttt in- G@ 50 | 15wis 0 ame. $21.00
I;z :1.::';1'&';;:‘:»!::@ $46.50 s, same. $24.50 ‘ 1HP,

pulsion, for compressor
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"FACTORY GUARANTEED - ALL SIZES - 1IN ORIGINAL BOXES
g==n__ Your Opportunity &t
Single Phase Motors

110-220 voits. A, C., 60 cycle,
1800 R. P. M. with pulley

Charging Generators
Suitable for all lighting | 2 and 3 phase, A.C.. 220 v,

Battery Charging e T o
{ plete
aad Power Requirements. | G\l bace and palley. ‘°"““" ps Specified.

$42.50  "REAGII 1 $40.00
. $59.50 i mr $68.50

$72 5 m:'}x:nl::,":u: x-fl.:h‘;.n!::i . $75‘00
14 iitts ot $67.50 | wvas 1 4m $38.50 \ o ] T 10, W wats Wlt, $85.00
2T, $10850 o $3850 B
LB, $12450 7SBS0 tnr $10250

0wl A, 3T wats, 3 vl $85.00
H. P., 110:220 vell - IH P I\llll speed, 3600
I Foy I+ vol
ropulsion, sliding b:ﬁl $ 1 64.00

Pol | :
olyphase Mators | Battery Charging Dulllls

To operate on A. C., 60 cycle, single phase

1oy, 2% amp. $24, 50

withoul switchboard
M e $85. 00| Fmuv$26 50

220 volts, A.C., 500 watls, N
48 volts, with switchboard $1 1 0'00
WRITE FOR CATALOG. HARGMN’ Ik MDTDHS AND GENERATORS

o AL ISl e 51 25.00
SPECIAL S
P ““;;_S] 9.75
Eentin S e

m volls [~
Value $3256

lm RPM,
cmplm cord, plng&puﬂey a

- TEE

25%, deposit required on all orders. Balance C. 0. D. by E; )

SHIPPING TERMS: sfa”. rat with Bill o Lading aisched f,"fmm v
[ANUFACTURERS' DISTRIBUTER

TO
Amateurs, Radio Clubs, Agents

With our néw system of distribution we are emabled to
assure prompt serviceon ALL STANDARD WIRELESS
APPARATUS to amateurs, experimenters, radio clubs,
and our agencies.

We also carry a full line of raw materials and parts, and
electrical supplies—Formica panels (cut and drilled to any
specifications), Knobs, Switches, Binding Posts, Batteries,
Machined parts, etc.

SPECIAL BULLETINS ARE ISSUED MONTHLY AND SENT TO OUR
| MAILING LIST.

‘ Catalog 6¢
KLAUS RADIO CO.

Eureka, Il Peoria, Il

" RESULTS COUNT

Extracts from letters of W. E. Woods of St. Louis, Mo.;—Station 9LC

“Have put your Y5 KW transformer in direct comparison Dear 9LC

‘with al 1 Ktw —th o Test lasted for a week. Results  §t. Louis, Mo.

marvelous to say e least. B . < I
“With the little Acme have ‘worked” both borders of Canada  JUSt @ line to let you know that your
and Mexico, New Orleans, Yonkers, N. Y. and Princeton  SiS. are the best here from any sta-
University. Have “worked” all but four stations that can  tion in St. Louis, especially through
be heard in St. Louis. I work in direct opposition with Q.R.M. and Q.R.N. . Get you loud and
ﬁvgi statirigs gf tl KW rating. We all call “CQ” together  sharp. Would appreciate a detailed
and may e best man win. ipti . ¥
“Far better results can be obfained on 700 to 800 sparks g:tsc,rnlgt;ﬁ:rgg Foun oot fopdopsou
per, second than on a lower note. The little Acme certainly
deserves great credit.

Youf;,
Very truly yours,”” HEK.

PRETTY GOOD RESULTS FOR A 1, KW.

1AW, who can be heard over the greater part of the East, uses a 1 KW Acme.
If you want long distance, high efficiency and little trouble, get an Acme:

THE FOLLOWING DEALERS STOCK THEM

CINCINNATI, OHIO SAN_FRANCISCO, CAL. CANTON, OHID

BOSTON
ﬁ:lfmtic Radio Co. I’recision Equipment Co, Leo J. Meyberg Co. Wireless Mfg. Co.

(P R DT, PITTSBURGH, PA. LOS ANGELES, CAL.
: Doubleday Hill Electric Co. Arno A. Klu; PHILAOELPHIA, PA.
NEW YORK Radio Electric Co. The Wireless Shop Radio Sales & Mfg. Co.

Manhattan Elee. Supply Co., ST. PAUL, MINN. NEW CASTLE, P Quaker Light Suppl;
branches in St. Louis & Chicago. Pioneer Electric Co. Penn, Wireless Mt‘v Co. Phil. School otu%é)x;l(::. Tel.

ACME APPARATUS CO., 28 Windsor St., Cambridde, Mass-

You benefit by mentwmng tlxe “Radio Amateur News” when. writing to ad-z/e; tisers:
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Radio Diagrams
and Formulae
in Loose Leaf Form

The &ubllshers of the CONSOLIDATED RADIO CALL
have completed the preparation of diagrams and
instructmns on:—

Mea;urement of Capacity of a Condenser. (Sub-
stitution Method.) Calibration of a Variable
Condenser. Two Diagrams and Curve...No. 1

Measurement of Inductance of a Coil or Circuit.

Methods—Two Diagrams ...Ne. 2

Measurement of Distributed Capacity of an In-
ductance. Diagram angd Curve...... ....No. 3

Measurement of Fundamental Warvelength of
an Antemna. Three Methods. Three Dia-
TG o000 00 60000 0000000 006 0000 oeaac o0 No. 4

Measurement of Wavelength of Distant Trans-

mitting Station. Two Methods. Calibration
of a Receiving Set. Two Diagrams...... No. 5
Measurement of Effective Antenna Capacity.
Two Methods. Two Diagrams.......... No. 6

Measurement of Inductance of Antenna and a
Third Method of Measuring Etfective Capac-

ity of Antenna. One Diagram.......... No. 7
Measurement of Antenna Resistance. Substi-
tution Method No. 8

Schematic Wiring Diagram of Be§eneramve Au-
dion Receiving Set Suitable for Receiving High
Power Undamped Wave Stations. Cennections
shown are those used in most Navy and
Commercial Receivers..........ooveuee No. 50

‘Table giving the value of LC (Product of In-
ductance and Capacity) for wavelengths from
300 to 20,000 meters. Inductance in Micm»
henrys...cveeeeoconcecccens 000 tx0 900 No. 160

Table same as above but with Inductance in
centimeters...........ciieeenenaian. No. 101

Schematic Wiring Diagram of Signal Corps Type
SCR-68 Radio Telephone Transmitting and
Recolving Set.ccceieeieenrcecsioncenes No. 51

Schematic Wiring Diagram ot Type CW-936
(Navy Submarine Chaser) Radio Telephone
and Telegraph Transmitter and Receiver.

No. 5.

Schematic Diagram of Type S.E. 1100 (Navy

Flying Boat) Radio Telephone and Telegraph

Transmitter....oceeeeenuienenanennns No. 53
These dlagrams and Instructions are the most
CLEAR, CONCISE, COMPREHENSIVE and CON-

VENIENT form of instruction that has ever baen pre-
sented. They are printed on pages size ‘8%z x

Complele Set of 14 Sheets 7 5
as described, sent postpaid C
CONSOLIDATED RADIO CALL
BOOK CO., Inc.
41 Park Row, New York, N. Y.

GET THEM — RIGHT NOW

In order to introduce the quality of
“*Meraco” Apparatus and Accessories
to future patronizers we are offering
for a period of ONE (1) MONTH
ONLY Our ‘

GUARANTEED
PERFECT “B” BATTERY

at $1.00 each postpaid
to any part of the U. S. or Canada.
This offer closes at 12 a’clock noon

MAY 10, 1920
Order a bunch today—orders filled
according to rotation
Mercury Radio Appliance Co.
672 Broadway, Brooklyn, New York

VACUUM TUBE
CONTROL
PANEL

i Most efficient and neatest
® panel manufactured.

BakeMte panel, graduated dials, mounted in
oak cabinet, Variable grid condenser, rheostat,
aud tube receptacie mounted back of panel.

Mav he need in any cirenit,
PRICE-less Bulb (with V.T.Base er
Audiotron mounting)—$15.00
For Full infermation write

DAYNOR RADIO ELECTRIC COMPANY
Box 105 Wilkinsburg, Pa.

RADIO AMATEUR NEWS

Compound-Wound Generator—One having
its field magnet winding partly in shunt
with generated current. ~ Gives a con-
stant E.M.F.

Concentric—Having a common center.

Condenser—Two or more sheets of metal
separated by an insulator, called, the
dielectric, which form a collector of elec-
trical energy. See Billi Condenser, Ley-
den Jar, Variable Condenser, Disc Con-
denser.

Condensers_in Parallel—Increase total ca-

pacity. Is same as increasing size of
plates.

Condensers in Series—Decrease total ca-
pacity.

Conductance—Property of a body for con-
ducting electricity. Unit is Mho, which
is the reciprocal of the Ohm.

Conductor—A material through which elec-
tricity passes freely. All metals are so
styled.

Conductively Coupled—See Direct Coupled.

Conductivity—Umt Mho, which see.

Cone Insulators—See Strain Rod Insula-
tors.

Consequent Poles—Poles occasionally pro-
duced in a magnet during mavnetlsatxon
other than the true poles, “End” poles.

Co-ordinates—Abscissae  and  Ordinates
taken together.

Contact Breaker—An automatic switch for
rapidly opening and closing the primary
circuit of an induction coil, bell, etc.
See also Hammer break.

Contact Rectifier—The name given to the
contact between two substances which
has the property of conducting electricity
better in one direction than the other.
Thus a contact rectifier can be made by
a contact between galena and plumbago.

Continuous Current—Direct Current, D.C.
One flowing constantly and regularly in
one direction,

Continnous Waves—C. W. A. wave train
whose amplitudes are constant. One
having no damping. In practice is pro-
duced by an arc discharge in place of

spark, also by an oscillating Valve.
. Alternator, or Reflection Alterna-
tor (Goldschmidt), also by frequency

in Tele-

multiplying transformers as 1
“Timed

funken, and also by the Marconi
Spark” discharges.

Convective Discharge—A continuous dis-
charge from high frequency or high po-
tential apparatus.

Convertor—A machine similar in construc-
tion to a motor, but being supplied with
slip rings in addition to commutator.
Used to convert D.C. into A.C. or vice
versa. - See also Motor Convertor and
Rotary Convertor.

Copper—Cur. Cuprum. Metallic Element.
AW. 631 S.G. 89. Val. 2. Chem. Eq.
31.5. El. Chem. Ew. 0.000,328,1 S.R. An-
nealed 1.561 S.R. Hard drawn wire
1.621.

Copper Pymtes—Copper ore containing iron
occurring in several forms. One of
which is CuFeS2 and another which is
Cu2S. Fe2S3, known as Chalcopyrites.
It is a copper sulphate having a brilliant
brass yellow color. Used as a low poten-
tial rectifier crystal, in conjunction with
Zincite.

Copper Sulphate—(CuS04. 5H20). A salt
of copper. Also known as Blue Stone
and Blue Vitrol.

Core—The iron center of an electromag-
net. Center strand of multi-strand wire.

Core Disc—Toothed disc stampings of thin
sheet iron which compose the laminated
core of an armature.

Core Type—Transformer having the ma-
jority of its core inside both coils.

Corkscrew Rule—See Maxwell.

Corona—Brush discharge effect surround-
ing a condenser or other apparatus actiu-
ated by high potentials. See Brush Dis-
charge.

Cosec—See Cosccant.

Cosecant—Secant of complement of an arc.

Cos—See Cmme

You benefit by mentioning rlxr .

Radio 4materr r\'ewc

April,

1920

ATTENTION!!

We give you new and guaran-
teed apparatus for selling u small
household mecessity at 25c a set,
at which price they are very easy
to dispose of. Remember our pre-
auums are absolutely gunranteea
to be new and perfect. e give 7
you no junk, and the hes( mrt of
our entire proposition is that it will
. not put your pocketbook on crutches.

f you will be faithful in paying
obligations,
postage and  cxpense,

remit 4 cents to
and be
able and willing to leave us a de-
posit of 75 cents, which will be re-
funded after the dozen articles are
sold, then answer this advertisement,
and you will receive our catalogue
and full information.

your
voner

If you are dissatisfled you may re-
turn the articles and receive your
deposit back in full and at no time
will you be putting yourself under any
obligation whatsoever.

By continuing the sale of our goods
you can receive some magnificent ap-
paratus.

It is not necessary to send your de-
Dosit now. Just send for our catalogue
and information.

BECK NOVELTY HOUSE
1298 Carroll St., Brookiyn, N. Y.

BOYS—Get the most at-
tractive warning sign made.

Your den i3 incomplete

without it. Printed in red

on_ white cardboard 7% x

% TReduced 10

/ :
nistg;vm,wm;ﬁ

for postage. Don’t buy plain

printed signs. Beek Novel-
ty House, 1928 Carroll St.,
Brooklyn, N. Y.
— —
RADIO MEN

WIRELESS AMATEURS

We carry a complete line of Grebe,

De Forest, Marconi, Murdock,

Clapp-Eastham, and all other lead-

ing makes of Radio Apparatus from ‘

Contact points to complete sets.
AGENTS FOR

RADISCO APPARATUS

including Coils, **B”” Batteries, Indicating
Dials and other parts distributed by
them. Mail Orders given prompt attention.

Open Evenings until 9.30 p. m.
KELLY & PHILLIPS

312 Flatbush Ave., Brooklyn, N. Y.
Telephone Sterling 2380.

when writing to advertisers.

AMERICAN ELECTRO TECHNICAL
APPLIANCE CO.

235 Fulton Street New York City
Going Away This Summer?

Take This Special Receiving
Set

A piece of wire
with a piece of
copper at one end ;
for ground and a
pair of receivers—
that’s all you need
to add to this set
to receive any
message sending
up to 800 meters.

This Speclal Set $6.00

SPECIAL

COUPLER PARTS,
Complete — $4.00

SPECIAL Crystal
Detector 75¢ ﬁ

1

=
Knob 20¢

Dials, 3 and 4-inch dlameter, 75c.
Kneb attached, $1.25. Cyclone

Batteries, small, $1‘15; large, $2.10.
Extra postage for mailing

ALLPARTSFORT
AMATEUR
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Cosine—Sine of complcment of an arc. ‘

Cor S Comugunt ( RADIO EXPERIMENTERS ATTENT]ON

Cotangent—Tangent of the complement of

an arc. Over 1,500 other radio experimenters are saving large amounts on their
Couple—See Torque. purchases of radio and electrical equipment. They are purchasing
Coliiog TP NG . e through this association almost everything advertised in this magazine.
o pintoligocey ISEWO waveggproduce They are saving money on everything they buy, whether it is raw

when oscillating circuits are coupled. . . .

. N s material or the finished instrument.

Coulomb—Unit of quantity of electricity. | X

That quantity which flows in one second $7.00 telephone receivers are purchased at 10% saving

through a conductor carrying a current $18.00 loud speaking telephones net them $1.50 saving

of onec Ampere. 3,600 Coulombs equal $7.00 VT Tubes are being purchased at a 50c saving

one Ampere-Hour. $4.50 Amplifier transformers at a 25c savi_ng
Counter EM.F—See Back E.MF. $17.00 Audion control cabinets net them $1.75 saving

Coupling—A measure of the Mutual In-
ductance between two oscillatory circuits.
The connecting of two oscillatory cir-
cuits. See Direct, Inductive, Loose Per-
centage, Tight, etc.

Coupling, Coefficient of—This is generally
expressed as a percentage and dcnotes

You also can make these savings, which bring you the goods of almost
every manufacturing advertised in this magazine at a saving of from
5 to 20 per cent. on the prices advertised. Write for details immediately.
We can save you money on anythmg electrical which you intend to buy.
By buying through the association you are assured that your order will
be filled the day it arrives.

the ratio of the mutual inductance of two SPECIAL OFFER

circuits to the square root of the pro- ! .

duct of their separate self-inductances. Members can obtain a limited number of 4-Volt 60 Ax{‘\p’e,re Mar!(o
The coupling is thus spoken of as a § storage batter|e§ for $7.00 net. A.lmutec.l number of ‘“B” batteries
or 10 per cent coupling or more. It is offered at a saving of 25¢ on advertised price $1.25 (22 Volt. fixed).

generally called weak when less than 5
per cent, and strong or closed when more

Cthan ;()_—;)gr cecm, . MUTUAL PURCHASING ASSOCIATION i
i el ey s ity 2 and 4 Stone St. Dept. AN-G New York

|
Coversed Sine—Versed sinc of comple- | !
ment of an arc. | |

Crystals—See Bornite, Carborundum, Cop- !
per Pyrites, Galena, Graphic Tellurium, | "Z=m=————— = — : - -
Iron Pyrites, Nagyagite, Perikon, Rario-

cite, Silicon, Sylvamnite, Tellurium, and

AT LAST!! RIGHT PRICES!!
Crystal Deteclor—Onc depending upon fact © o

that certain combinations of metallic

crystals and metals permit a current to “B’’ Batteries IMMEDIATE SHIPMENT

pass more readily in one direction than 2214 volts, Life 1500 Hours. Sizes: 23 x 314 x 4314”. Postpaid $2.00

the other, thus having a rectifying effect 45 volts, Life 15300 Hours. Sizes: 3;2 x43 x5%". Postpaid $4.20
upon a train of oscillations, converting it

into an intermittent direct current which
may be made to work a sensitive tele-

SO _ ol

Type “S-1” 1000

phone. Crystals may be cleaned with
CCar(l:)or} Disulphide. Sce Crystals. UNIVERSAL Meters — $12'50
S—CLcsium.
Cur—Cuprum. See Copper. RADIO

Type “S-2”7 2500
Meters — $12.50
In ordering please

i specify winding. Size
b 6x 6 x6 inches.

Current—Rate of flow of Electricity, the
unit of which is the ampere. See Ampere.

Current in a Circuit—In Amperes equals
pressure in Volts divided by resistance
in Ohms; or, C cquals E over R

Curve Drawmq or Plotting—A graphical
method of showing relationship betwcen
different dimensions, or path of a move-
meint.

Cut-out—Any arrangement by which an
electric circuit automatically opens itself
if the current excceds a certain value.
The most ordinary form of cut-outs is a
fusible wire, but for larger currents a
magnetic cut-out is employed in which an
clectro-magnet traversed by the current
opens a switch when the current ex-
cecds a certain fixt value.

<
>
=
O
=
M
!
T
~
*.

Cycle—To revolve in a circle. A series of Radlo Call 3 EK Phone Maln 2833 )[
events which occur in the same regular S —
order. —— = == ————
Cyclic—Pertaining to. or contained in a |/

cycle. i
Cymometer—Fleming wave-meter. Has ! !
the wvariable inductance and capacity 1 SPECIAL
operated by one handle.

$1.00

Cymoscope—A wave “Seer.” 4 ALE’ ONLY
Cypher—See Cipher. .
i We have on i‘:‘s;‘:ge
) ) hand 2,000 1“ : .
ﬂﬂenflon Beglnﬂers! Car b o n§ ? Ship. Weight,
Grain Trans- % 21bs.
| ;::tersp},otis Reduced Photograph T
1 1 a H 1 7 g e otogr :.
e s o arato ber || graph, They e i A
i 1 are first-
qcélov;ﬁlccn Ooff S:’éi f‘;‘g}lf: S;E.oll&ig class instruments and may be used for all kmd of experiments, especially for
f messages and of the hu;nan w1reless telephone sets, where a heavy current is to be passed through. Shightly
sming  daily more common. used, but in perfect workmg order. Money refunded if not satisfied. A real
roper manner by bargain. Order one or more today.
Fumor section of THE ELECTRO IMPORTING CO., 231 Fulton St., NEW YORK

flakes

Vou bemefit by mentioning the “'Radio Aniatewr News’ when writing to advertisers.



Stberg-Cdrlsonﬁ
Radio
Head Sets

STRONG, DURABLE
CONSTRUCTION, YET
EXTREMELY SENSITIVE.

This Stromberg-Carlson Raaio Head Set is
very simple and efficient. All operating parts
are housed in dust-proof moisture-proof al-
uminum case. The diaphragm is mounted
metal-to-metal in a way that the variation
in temperatures cannot disturb the airgap
adjustnents. Non-conducting spool heads and
slotted pole tips decrease the eddy current
losses and make the set more efficient.

Each set wound to a resistance of 2,000
ohms with pure copper wire, furnished com-
plete with 6-foot moisture-proof cord attached.
All sets thoroughly tested in actual service before
shipment. For $12.00 we will ship sample set for

trial in your own station, If not satisfed—return
equipment and money will be refunded.

Bulletin 1206 will give full
particulars. Write today.

Stromberg-Carlson Telephone
Mfg. Company
Rochester, N. Y.

Radio Intelligence Bureau
Earn $125 to $150' per Month

Complete Course and $ l Pre-
Practice Buzzer Set -paid

Course prepared by & leading authority on the
subject. All questions answered free after pur-
chase of course. The entire faculty is at your
command to solve your problems.

3 Wire-

3 Wireless Becelving sets
We Design itting sots; Wirelows
: % less 'rmqs% tng s s

idusl af {nal

or
Build your own apparatus at one-tenth the ocost. Ws
5 2 2 and di
Bpeclal Questions amswered by our Query Department
at 250 sach. If involve derabl
work, ets., & special eharge, not ta exceed $5.00, is
made.

RADIO INTELLIGENCE BUREAU
‘ Bézalioosevelt Pl., Dept. A, New Orleans, La.

RADIO AMATEUR NEWS
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Club Gossip
(Continued from page 556)

July 1, 1919, has sixty members and more coming.
This association is -doing good work. All of the
members who have transmitting sets have them
sharply tuned by oscillation transformers. This
has been the means of increasing the range and
cutting down on the QRM. Many of these sets
equipt with one-inch coils are sending twenty miles.

e association has members who served during
the war with the armies of allied nations and when
they returned brought back with them radio infor-
mation of the latest order, and this has been a
great help to the other members.

Ninety per cent of the members are using vac-
uum tube equipment and excellent short wave
work is being done.

We are 100% licensed amateurs, We should
like to hear from other Radio Associations, and
any of those within traveling radius; would be
pleased to have them send a representative to tell
us what they are doing.

Address communications to Raymond S. Jackson,
secretary.

Convention Broadcast of the Philadel-
phia Amateur Association.

Amateurs, Third. District, you are invited to
attend a convention and banquet to be held under
the auspices of the Philadelphia Amateur Radio
Association in Phijladelphia. This is the final
event of the ’19-20 season and it’s a long, long
time till the next.

This convention is intended to strengthen the
bonds between the amateurs of this part of the
country and give them a good time while they
are meeting the men that handle the 3 sets. Come
out and listen the officials of the A. R. R. L,
help arrange a program for summer and fall an

There will be good talkers, plenty of good eats,
smokes, music and a rip roaring good time for all
who attend. It’s on a Saturday night, you know,
stay over and see the fown; it’s called slow, but
don’t you believe it.
Tickets are $2.00; the big show is called for
M. at Twelfth and Girard Avenue, Philadel-
phia, Saturday, May 8. You_ club secretaries,
write and tell us how many members you can_send
and we will fix up a nice little table up front.
Let’s hear from you 3’s; address under,
3220 Stillman Street, Philadelphia, Pa.

The Radio Club of Evansville, Ind.
The Radio Club of Evansville, Indiana, has

about 20 members and meetings are held weekly,
one week at the Y A. and the next at the
homes of the members who have radio sets. The
club is divided into three classes of members, the
first class containing those who have government
licenses, the second contains those who have re-
ceiving sets and can receive five words per minute,
and the third class those who have just become in-
terested tn radio. At each meeting twenty min-
utes is spent in practising the code. Once every
four weeks a talk on Radio Telegraphy or Teleph-
ony is given by ome of the members. At a meet-
ing some time ago the cluh was honored bty the
presence _of Lieut. Rodd, radio officer of the
famous NC-4. He complimented one of the mem-
bers, William Russell, on the efficiency of his set.
The club has decided to secure a membership pin
somewhat like the Radio .Leagfue of America's.
The pin will be of silver with blue enamel fillings.
The officers of the cluh are: Russell- Schoene,
president; Samuel Weil, vice-president, and Jack

nas, secretary-treasurer., The entrance fees of
the club are 50 cents and the dues 20 cents a
month, The club has a room on top of the
Y. M. C. A. which will he used for a radio labora-
tory. The club is now conducting a set. The
aerial will be over 100 feet high and about 125
feet long. . Any club wishing to correspond with
this club should write to Jack C.”Gnas, 1901 East
Louisiana Street, Evansville, Ind.

Radio Expert Lectures to Amateurs.

Capt. E. R. Crum, signal corps, U. S. A., re.
cently gave a lecture and discussion at Community
Center, 613 Market street, on radio telegraphy.
He invited the special attendance of young men
Evho hdave radio outfits and radio_telegraphy clubs
ormed.

Bedford - Wireless = Association.

The first meeting of the Bedford Wireless Asso-
ciation was held in the radio room of the Bedford
Y. M. C. The officers elected were: G. John-
son, president; J. Corcoran, secretary, and Brown,
treasurer. we have_ secured two instructors, Dr.
Happe, an all-around radio man, and Mr. Bowie,
formerly radio instructor in U. S. Navy Radio
School at Harvard University, who will ‘give us
instructions every Friday night, 8 to 10 o’clock.
We are also arranging to visit the big navy radio
and the” wireless stations of the different news-
papers and see their apparatus.

e have a well equipt radio room which con-
sists of a receiving set, 15,000 meters, and a send-
ing\ set of a motor generator, % K.W. transformer,
5 Murdock condensers,”a rotary gap and an oscil-

lation transformer. All those in the Bedford Dis-
trict who are interested in wireless and who would
like to join, see or write to- Mr. James Corcoran,
secretary, 420 Gates Avenue, Brooklyn,-N. Y.

meet the men you have talked to over the ether.-

“BRAND NEW?”

Introducing the
Roller-Smith
“Type T-a-w”’

Radio Ammeter

If you have a radio station
you need an ammeter. If
you need an ammeter at all
you need a good one—and
we have just what you need.

It’s especially designed for
your
rugged and reliable, and can
be used equally well on
radio frequency, audio fre-
quency and direct current.

Send for our “T-A-W” Catalog

OLLER-SMITHEL @@MPANX
Flectrical Instruments, Metevs and Civcuit Dreakers

Main Office: 15 Barclay Street,
New York

Works: Bethlehem, Pa.

CHICAGO—Monadnock Block
CLEVELAND—Williamson Bldg.
DETROIT—Majestic Bldg.
Other Offices in Principal Cities

requirements — it's

A New
VACUUMRECTIFIER TUBE |

for

Wireless.

Telephone
absolutely the newe
device on the marf
Does- away with
generator. It
you to use 11
60 CYCLES
current and

WIRELESS EQUI

PMEN!
19 Park Place N

Yoir benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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The Ravenswood Radio Association,
Chicago.

In every radio amateur will be found the desire
to meet and get together with the other amateurs
in the locality, which meetings invariably tend to
bring about a more or less personal relationship
with each other. This personal touch and good-
fellowship among the amateurs is a thing which
is of vital importance to the systematic- handling
of radio traffic and the reduction of local inter-
ference.

Organization among the amateurs has proven to
be a success with manifold benefits derived there-
from, proof of which can be found in the Ravens-
wood Radin Association of Chicago.

This organization was founded a little over a
year ago by a few commercial licensed Chicago
amateurs and these founders, having seéen all pre-
vious radio clubs in this city go to pieces because
of improper methods of organizing, decided it was
time to start a really stable association. To this
end applications for membership were restricted to
commercial licensed amateurs only, and in this
way a membership of experienced, intelligent and
capable men was establisht. The senior division
of this association now consists of twenty-two com-
mercial licensed amateurs, which comprises about
ninety per cent of the active commercial licensed
men in this city.

About one month ago it decided that the mem-
bership had reached the saturation point of this
class of amateur and, believing that tlll)e other ama-
teurs of lesser experience would welcome a chance
to connect with such a club, a junior membership
was establisht.

Very noteworthy radio work is being done by
many of the members, such as 9AR, 9AU, 9BG,
9ZN and many others. The vast experiences ot
the various members would make a story in itself,
but space does not at this time permit its publi-
cation.

Discussions and lectures are given at the weekly
meetings and this association has without a doubt
become the most stable and foremost amateur club
that Chicago has ever kmown. A membership cer-
tificate has been recently issued which they can
be justly proud of,

Any further 1&articulars may be obtained from
the ' Secretary, Mr, N. E. Wunderlich, addressed
at thie Executive Headquarters, 4533 North Sawyer
Avenue, Chicago, Illinois,

Junior Radio Course
(Continued from page 563)

of energy has been taken away; that is the
violent blow, the swinging motion grad-
ually decays and finally the pendulum will
come to a complete rest. In the 3rd dia-
gram, which is that of the highly dampt
oscillations, the pendulum has been given a
slight blow to start it going, but owing to
the fact that the pendulum is shorter in
length and does not have as much weight
at its end as in the two previous cases, it
will only oscillate back and forth a few
times, then quickly come to a rest. These
three illustrations may be said to represent
the same action ‘which takes place in the
three forms of oscillations which are
spoken of in radio telegraphy.

In the next lesson we will describe in a

simple manner the best kind of spark trans-
mitters for the amateur to use where the
decrement is as low as possible, so that
even a ten-year-old school boy will under-
stand it.

QUESTIONS FOR THIS LESSON

1. Have undampt oscillations any de-
crement?

2. What systems produce dampt and
undampt oscillations or waves?
3. What kind of oscillations does the
United States government forbid?

4. How many complete oscillations
should an ideal wave train have?

5. What is meant by a train of oscilla-
tions?

K. OF C. SENDS RADIO ACROSS
COUNTRY.

A Radiogram was recently received by
the radio school of the K. of C. in New
York City from the San Francisco branch
of that organization. The message was
relayed by amateurs in various sections of
the country.
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Earn $125 to $300 a Month

Come to Coyne where experts train
you on the actual apparatus. You work
on everything from the simple bell to
the mighty Generators, Electrical Loco-
motives and Power Plants. Everything
to make you a Master Electrician.
Look at the picture taken from life in
our shops.

Become an Expert in 314 Months

No need of taking 1 to 4 years to be-
come an expert. We have proved this
in thousands of cascs.

a part or all his expenses—without charge.

Bennett W. Cooke, Director

-CHICAGO. ILL.

Thousands of Electrical experts are needed now. Come
to the great shops of Coyne and let us train you quickly by
our sure practical way backed by 20 years of success.

We are the only s¢hool — —— e~ e e e s e e
teaching by the original Coyne methods, whick
means no books, no classes—all practical training.

QOur employment department will
Earn Your Way' help every ambitious man to earn

COYNE TRADE AND ENGINEERING SCHOOLS
Dept. 115, 39-51 E. Illinois Street

LEARN DRAFTING

The country needs hundreds of skilled Drafts-
nien in all lines at big salaries.

Coyne is the only school in the country that
gives you the advantages of big shops full of con-
struction and machinery. This makes our drafting
courses practical, just like the job you’ll have when
you graduate. You can't get this in any other school.

WE TEACH ELECTRICITY, DRAFTING,

MOTION PICTURE OPERATING AND PLUMBING

We teach all these professions in such a thorough,
practical way that when you finish you can step
right into a position of responsibility and big pay

£ill out the coupon mnoew and send it for our big
ree book of information. It tells what others arc
doing and have done, what you can do.

Be sure and check the trade that interests you. Do it now

COYNE SCHOOLS
Dept. 115, 39-51 E. Illinois St.
CHICAGO, ILL.
Please send me that big free book
I'm interested in:

[] Electricity [1 Drafting [] Plumbing
[1 Motion Picture Operating.

Get a copy of our complete wireless catalog and order
all of your radio material from one source of supply and save

trouble.

We make a charge of 25c¢ for this Manual, issuing a coupon redeemable

on an order for $5.00 or more.

It is the last word in wireless catalogs.
afford to be without one when you want to buy.

MANHATTAN ELECTRICAL SUPPLY CO., INC.

New York—I7 Park Place
Chicago—i14 So. Wells St.

Send 25¢ for a copy of Wireless Manual and Catalog M12—Ready May 10

. Y OU cannot get satisfaction from wireless instruments unless they
are absolutely perfect. The slightest imperfection in construction

destroys their efficiency. We offer for sale wireless apparatus only

of the highest quality, guaranteed to be mechanically and

electrically perfect.

Qur combined Manual and Catalog illustrates and accu-
rately describes the uses of standard radio instruments and
should be of great assistance, not only to the amateur but
also to the professional user and experimenter in selecting
proper radio material.

Sefid for a copy now. You cannot

St. Louis—{106 Pine St.
San Francisco—604 Mission St.

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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Follow these advertisements every month.

Classified advertising rate three cents a word for each insertion.
No advertisement for less than 30c accepted. Name and address must be included at the above rate.
all classified advertisements unless placed by an accedited advertising agency
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Blueprints.

D-LET

Reliable advertisers from ali over the country offer you

Ten per cent discount for 6 issues, 20 per cent discount for 12

Advertisements for the June issue must reach us not later than May 10.

THE CIRCULATION OF RADIO AMATEUR NEWS IS OVER 35,000

EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y.
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their most attractive specials in

Cash should accompany

Exchange.

Good flyers. 1sc brings

100 Model Aeroplanes.
F. Bruland, Red-

working Drawings and Prices.
ford, Mich.

Flying School. We teach you to fly. Lowest
rates consistent with the service we render. New
classes always forming. Philadelphia Aero-Ser-
vice Corporation, 636 Real Estate Trust Building,
Philadelphia.

American Made Toys.

We offer an opportunity to manufacturers with
facilities for large production, also to home-
workers on smaller scale, to manufacture Metal
Toys and Novelties. Unlimited field and enor-

mous_business open for ambitious people. No
experience required. No tools needed. Our
castingforms turn_ out goods complete. Since

the different Toy Expocsitions, manufacturers are
covered with orders until December. You can
enter: this field now, by manufacturing “Ameri-
can Made Toys.” We furnish castingforms for
Toy Soldiers, Army, Navy, Marine, Cannons,
Machine Guns, Indians, Cowboys, Warships and
other novelties. Castingforms complete outfit
$3.00 up, e buy these goods, direct from manu-
facturers. Yearly contract orders placed with
reliable parties. We pay very high prices for
clean painted goods. Samples furnished. “Bird-
Whistlcs’’ great seller, just added to our stock
list. Booklet, Information, Instruction free, if
you mean Work and business. No others in-
vited to write. Toy Soldier Manufacturing Co.,
32 Union Square, New York.

Agents W anted.

Travelix;g ‘Men, Women—Best side line in the
world; nothing to sell. Information only. J. H.
Walker, Boulder, Colo.

Help Wanted.

Secret Service Operatives and Detectives are in
demand. Earn big money. Travel everywhere.
Fascinating work. Learn this profession by home
study. Particulars free. American School of
Criminology, Dept. R., Detroit, Mich.

Be a Mirror Expert. $3-$10 a day; spare time
home at first; no capital; we train, start you
making and silverinng'rrors French method.

YA

1!
Free prospectus. W. Derr, Pres., 579 Decatur
Street, Brooklyn, N.

Detectives make big money. Travel, be your
own boss. Either sex. We instruct, small cost.
Write Johnson’s Detective School, 232 Sheldon
Ave., Grand Rapids, Michigan. Dept. A.

Earn $25 Weekly, spare time, writing for news-
papers, magazines, xperience unnecessary; de-
tails free. Press Syndicate, 5665, St. Louis, Mo.

Railway Traffic Inspectors: Splendid pay and
expenses; Travel if desired: Unlimited advance-
ment. No age litut. Thrce months home study.
Situation arranged. Prepare for permanent posi-
tion. Write for bookler CM-rz2. Sta{’ldard Busi-

ness Training Institute, Buffalo, N.

Business Opportunities.

Young men to sell our card specialties. Easiest
selling novelties in the world. Outfit free. John
W. Burt, Coshocton, Ohio.

Sales Letters that sell your goods, $3.00. Fresh
matu oruer names, 20c hundred. Circulars mailed,
20c hundred. Advertise in_“The Quaker,” 25¢
year. Classified, 2c word. T. Nelson, 1210 South
Broad, Philadelphia, Pa.

Patents for Sale. To sell, buy or obtain
write Patent News—j3o9, Washington, D.

Old Dry Batteries Made New. Tested formula
mailed for quarter. Thomas Nelson, 1210 South
Broad, Philadelphia, Pa. -

Pershing’s Famous Letter to Foch, Photoﬁraph
mailed quarter. Thos. Nelson, 1210 South Broad
St., Philadelphia, Pa.

Satents

Blueprints:—Learn Blueprint Reading:—from 33
large Blueprints—It matters not what line you
are in,—We show you how—An easy home study
—It’s job insurance—Get our circular—or send
$1 for the first four Blueprints—if satisfactory,
order balance later. Chas. ] Freeth, Con-
sulting Chief Draftsman, Mechanics’ Improve-
ment Association, Dept. 235, 1628 Lehigh Ave.,
Phila., Pa.

Cameras, Supplies—Photo Developing.

We develop and finish. Vest pocket 3oc, 2% x
3% 25¢, 2% x 4% to 3% x 414 3o0c, 3% square and
up to 3% xs¥% 3sc. Double above for 12 ex-
posures Packs 2oc more than dozens. Frain,
Eureka, IlL

Books.

Why Be Poor? Read “How to Get Rich,” 6oc.
Joel Tillberg, Proctor, Vermont. N

Concordia Magazine contains essays, short
stories, travel stories, boy scout news, editorials,
current events and poetry, formulas and plans.

Two years’ subscription 5o cents. Concordia
Magazine, 9 Water, York, Pa.
Star Amateur Electrician. Pocket size, 1zc.

Joel Tillberg, Proctor, Vermont.

Nature Laws married and engaged people
should know, {'ocA Central Company, 6or Ninth
Avenue, New York. Book lists free .

560 cycle 400 watt self excited generator, trans-
former, quenched spark gap in compression rack,
field rheostat, oscillation transformer $150.00.
250 watt s00 cycle generator self excited $3s.00.
English spectroscope in case $9.00. Spenser
microscope three objectives including oil immer-
sion two eyepieces Abbe condenser $85.00. Chem-
icals and glassware $7.00. Short wave receiving
cabinet, two large condensers and pickle $z0.00.
Receiving cabinet, bakelite panel engraved in
millihenries for inductance and microfarads for

condensers, telephone plug connection _$25.00.
Other apparatus. Will sell or trade for scientific
instruments. Want is{ou volt generator. Robert
Taylor, 47 Glendale Road, Upper Darby, Phila-
delphia.

For Sale: Complete receiving set $10. Audio-
tron and Holder $4, Phones 3200 Ohms $5, and
other things. Vandell, 130 Butler Street, Brook-

lyn, N. Y.

Variable Condenser—S$r.00.
Co., 38 Burns, Wyoming, Chio.

Wanted—July, August, October and November
Radio Amateur News. Quote price. E. A. Town-
send, Smithville, Okla.

For Sale—Fifteen inch induction coil cabinet
mounted with ammeter O-25 voltmeter O-125
Wehnelt interrupter (bad anode) can be used
for X-ray, violet ray or Radio experiments, gives
g)o cycles on 110 volt D. C. Siebert, 26; Radde
t.,, Long Island City, N. Y.

For Sale—Slightly used Western Electric V.T.

United Electricle

Wireless Course in 20 Lessons. By S. Gerns-
back, A. Lescarboura and H. W. g;cor, ESIE.
Tells you everything you want to know about
“Wireless”—theory, practice and history. A
clear, concise course on every phase of this
subject. 160 pages—3s0 illustrations, 3o tables.
Flexible cloth cover. 7sc postpaid. Stiff cloth
cover $1.25 postpaid. xperimenter Publishing
Co., Book Dept., 233 Fulton Street, New York.
Just Off the Press. Design and Construction
of Audion Amplifying Transformers (Radio and
Audio-Frequency Types). BX Edward T. Jones,
late Associate Editor Radio Amateur News. The
transiormers shown in this book have never
been described in print before and have usually
been considered a manufacturer’s sccret. The
designs are very rugged and simple. A book
that every radio “bug’” should have. WWritten
so you will understand every word. Price 25¢
postpaid. Experimenter Publishing Co., Book
Dept., 231-A Fulton Street, New York City.

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and H. W. Secor, E. E.
course in the theory and practice of Electricity
for the Experimenter. Every phase of experi-
mental electricity is treated comprchensively in
plain English. ew experiments are described
and explained and nearly every application of
Elcctricity in modern life is given. 160 pages—
400_illustrations. Flexible cloth cover, 75c post-
paid. Stiff cloth cover §r1.z5 postpaic{. Experi-
menter Publishing Co., Book Dept., 233 Fulton
Street, New York.

Patent Attorneys.

M.llions spent annually for ideas Hundreds
now wanted! Patent yours and profit. Write
today for free books—tell how to protect your-
self, how to invent, ideas wanted, -how we help
you scll, etc. 301, Patent Dept., American In-
dustrics, Inc.,, Washington, A

st

For Inventors.

Inventors: Models, dies, tools. 28 years’ ex-
?erienpe, work guaranteed, lowest price. Manu-
acturing of specialties our hobby. Peerless Die
& Tool Co., 121 Opera Place, D. B., Cincinnati,

Ohio.

Inventors—We do experimental, model, tool, die
and jig work; light manufacturing. Miller
O’'Brien Mfig. , North Saint Paul, Minn.

Buy Direct From The Manufacturer. Mail Deal-
ers and Agents. Directory tells where to buy
over 1,000 articles. Price $1.00 or stamp brings
circular. Albert Porch, 7938 Bennett Avenue.,
Chicago.

A Real Opportunity. 100% profit every sale.
State and County rights open. %V[ake real money.
Write today. American Sales Company, Haver-
hill, Mass.

7330 Per 100 Paid for Names. Particulars free.

Personal.

The Salesman Win3. Thousands of positions
open. We teach traveling salesmanship by mail
and guarantee offer of position or rcfund tuition.
For interesting particulars, address Kansas Vo-
cational Bureau, Miltonvale, Kan.

Detectives Earn Big Money. Travel; great de-
mand; experience unnecessary; we train you;
write for free particulars. American Detective
System, 1968 Broadway, N. Y.

. books, electrical apparatus.

1, $8.00; high school Rugby, $5. Both for $12.
Want—Canoe. Harold F. Southwick, 103 Green
St., Fall River, Mass.

Sell—Single barrel shot gun, g; % in Spark
Coil, $2.50; 2000 Ohm Murfock Receivers $4.00;
2 steel siung rods; wire, etc. Send stamp for
list. Stanley Sands, Versailles, Ohio.

For Sale—Mounted loose coupler receiving out-
g;: Bernard Cherzinger, 931 12th St., Hamilton,
10.

Sell-Two L 750 Honeycomb Coils $3.50 or ex-
change for 43 plate variable, Cyclopedia Applied
Electricity $8.00, Murdock Antennae Series Con-
denser_$z.00, E. I. Co. 5000 Meter Loading Coil
$1.00. Daisy pump gun, 50 shot, new, $3.00. Theo-
iiqorYSchrcyer, Ridgewood Place, Staten Island,

For SaI.HArppliﬁer one step $24. Two step
$36. Cabinet size 6x7 inches by 6 inches deep.
Acme amplifying transformers used all battery
leads from back; inﬁut and output terminals on
gont. Siebert, 267 Radde St., Long Island City,

For Sale—New set of ten Hawkins Electrical

Guides $7.  Edw. C. Schurch, 317 W. Koch St.,
Bozeman, Montana.

. Sell—y, ﬁ' 11 Volt Transformer $o.z5. New v
inch Spark Coil $3.25. Ross Rich, Mahanoy City,
enna.

‘Wanted—Omnigraph with Continental code
alalst. 8]:'.dw. Rubenzer, Chippewa Falls, Wis.
oute 8.

Slaughter—4000 Meter Cabinet Coupler $8.s0.

t-1, $6.00, new. Want Vt-z and receptacies.
Roland Place, 350 Sprague, Fall River, Mass.

For Sale: New Hawkins Guides $8.00. Other
Send stamp for list.

Byron Olney, Brevard, N. C.

Let’s Swap! What've you got? Whatd’ye
want? Free advertising. Three months and big-
mail dime. Swap Bulletin, “The National Ex-
change Medium.” Detroit. 4

For Sale or Exchange: 1 micrometer,” $6.00;
1 100 amp. 250 V. Aerial Switch, $3.00; 1 200 Amp.
6oo V Aerial Switch, $5.00; 1 10 KW transformer,
$75.00; 1% KW Rotary Spark Gap, $10i00; 1 65 ft.
Aerial complete, $8.00. The following new never
used. 1 20,000 meter loose coupler, $25.00; 1 cabinet
audion detector, $15.00; 1 A.C. ammeter 0-6o,
$15.00; 1 Telephone Magneto, $3.00; 1 Crocker
Wheeler Rheostat, $5.00. Write for description of
each. Special discount if taken within month.
No. 3 Beecher Radio Club, Beecher, Ill.

For Sale: A 40 key L. C. Smith Premier type-
writer. Henry Nelson, 1241 Madison St.,, Eau
Claire, Wis.

For Sale: Omnograph, 15 dial, new. Sell for
$15. G. Bilgam, 220 East 2oth St., New York City.

For Sale: Small cabinet style receiving set.
Winkler, 1332 First Ave.,, New York City.

Victor-Kink Co., 36 Bromfield, Boxton (5) Mass.

You benefit by mentioning the “Radio Amateur News” when writing to advertisers.
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Wireless.

For Sale: Good printing press, and supplies, in-
cluding I?’f worth of type. Express prcpau‘f $8.
Eugene Mauer, 1624 Wis. St., Racine, Wis.

.For Sale: National Radio Institute wireless
course with instruments_for $50.00. Regular price
$65.00. Nelson Meyers, Staunton, Ill.

For Sale: Superior zo00 ohm Headset, $6.00; 2500
meter loose coupler, $7.50; One step amplifier Re-
ceiving outfit, sold separately, cheap. Send for
list. “Practical Wireless Telegraphy” by Bucher,
$1.50, new. Wire all sizes cheap. enry Lehm-
berg, si16 N. 12th St., Phila,, Pa.

Wanted: 1 IKW Thordarson “R™ transformer,
g)ood condition and reasonable price. 110 volts
cycles. Write Walter Leahy, Bogalusa, La.

For Sale: Rotary gap motor 60co R.P.M. with

rotor, $5.00. Cabinet type tuner, 16”x6”x6”, %jsoa
Rarymond Logan, 217 Douglas Ave., Canon City,
Colo.

Wireless Apparatus for sale. Cleap. Jurek,

2642 Ballou St., Chicago.

For Sale: ¥4 K. W. Transformer Coil, $7.00;
Blitzen Electrolytic Interrupter, $2.00; Condenser
for coil, $1.50. Used one month. Willard Hanson,
120 E. Main St., Geneva, Ohio.

Want two-step amplifier in
K.W. Thordarson transformer.
Belleville, 111.

Sell or Exchange: Guaranteed unmounted fixed
condensers to shunt across phones, etc., $.30 each.
One Reliance instrument Co.’s type R Ammeter,
new. Cost $12.00. Sell or trade. $7.00. One Gen.
Electric Co.’s Antenna Ammeter, .0 to 1.0 amps.
zero adj., $4.50. Six Bronze Arc-light movements
worth $10.00, new, $3.00. Want transmitting App.
(\_;/ritc at once. Merlin F. Harrod, New London,

hio.

Wanted to buy 2” or 3” Spark Coil.
Howell, Pasadena, California.

Sell — Dubiler Transmitting Condenser.

exchange for ¥4
E. Hec%(enkamp,

Geo. F.

.004

mfds. Working voltage 12500. Never used. Sell
cheap. Write G. Garrison, East Orange, New
Jersey.

Write for

For Sale: 1} inch coil wireless set.
Forboich, Antioch, Il

list of parts. Walter F.
Lake County.

Sell—Tesla coil used up to 2 K. W., $4.00. 4 inch
geissler tube, $.40—7 inch, $.60. Automobile draw-

ings, $.25 and $.30. 4 Aeroplane drawings, $.20
each. Telegraph key, $1.00. Electrical Experi-
menters, 1918-1919 copies, $.30 each. Raymond

Fiedler, 70 Sargent Street, Lawrence, Mass.

For Sale: New “K D” and Porter No. 4. 6 volt
motors $7 each. Want audion and copper stranded
aerial. évcret! Fitzberg, 727 Washington Street,
Northeast, Minneapolis, Minnesota.

For Sale: A few audio frequency amplifying
transformers at $4.00 each. Prepaid. Audion
ﬁanels made to order $6.00 to $ Hoke &

isher, Box 34, Carlisle, Indiana.

Bargain—Complete Receiving Qutfit—z000 Meter
Navy Coupler Galena Detector—Murdock Con-
denser and Phones—S$i5.00. $9.00 Lietz Drawin
Instruments—$6.00. Albert B. Fuller, 238 Soutﬁ
Goodman St., Rochester, New York.

Specially tested Galena 25c piece, 3 for soc. Aip-
aratus for sale and made to order. Reasonabie.

ist for stamp. Clarence Evans, Nutley, N. J.

Want to buy number of second hand card filing
cabinets. Mail full description to G. Garrison,
East Orange, New Jersey. !

For Sale: One Murdock oscillation transformer,
$2.50. One set of Victor Marconi Wireless Rec-
ords, $4.00. Both articles new. Allan Colling-
wood, 5900 McCallum St., Gerinantown, Phila., Pa.

For Sale: QOil Condenser, Dubilier Mica Con-
denser, 2 Rotary Gap Motors. 1 in. Spark Coil,

10.00.

Oudin High Frequency Coil, Telegraph Keys,
Relay, Sounder Medical Coil, Test Set Tele-
honés. See Jack Baxter, 1548 Robinwood Ave.,

akewood, Ohio.

Wanted. Telegraph
graph key and a 1 K
Wireless transformer.
St., Lincoln, Nebr.

For Sale. “Traco” loose coupler $15.00. New
e Forest panel Honeycomb mounting, $7.00. A.
W-~Broun, 228 Jefferson St., Rochester, Penna.

For Sale, castings of a Umakem 8" engine
lathe, cost $25, sell $18. Audiotron cabinet with
arc and_spark switches. Write for details.
George Kostka, 2347 So. Ridgeway Ave., Chicago.

For Sale. Complete Regenerative Audion de-
tector and one step amplifier. For particulars
soel?. Philip Morse, 1240 Andrews Ave., Lakewood,

io.

recorder, Vibroplex tele-
. W. Thordarson new type
Lawrence Black, 1835 “L”

For Sale. 2000 Meter loose coupler, Weather
proof Detector, Loading Coil. toping Con-
denser, .coos Mfd. Variable Condenser. All for
$10.00. Write H. J. Becker, 3405 Itaska Street,
St. Louis, Mo.

A Bargain—Long wave regencrative receptor.
‘Cost $50 to make. Hears everything within
_miles using onlﬁ one bulb. Panel—1s” x 20",
binét—16” deep, Range—2500 to 18000 meters.
Sell $30. Also $23 Omnigraph (15 plate). Two
sets of plates, one Morse, one Continental, sell
Edison Standard Phonograph (cylinder)
1 150 ohm relay, sell $2. All in good con-
dition. Will ;I;;y $1.50 each for burnt out VT-r’s.
F. Blethem, Houlton, Maine.

Wanted: Tubular Mercury Vapor Lamp com-
plete to operate on i1o volts D.C., and draw about
3.5 amperes. W. G, Mayer, Apt. 703, 225 W. 86th
St., New York City, =

Cheap for quick sale. Audiotron cabinet, new
bulb and batt. $8.00. 4000 meter navy type
coupler $8.00. Audiotron or Audion 2-Step am-
plifier without bulbs or batteries. With De-
Forest Honeycomb coil mounting. Three variable
condensers. $65.00. Photos sent on request.
Peacock, 58 Rodney, Buffalo, N. Y.

For Sale: Am going to college, must sell, De-
Forest Unit Panel tygc apparatus, Case, Honey-
comb coils, Audion Bulbs, B-Batteries, phones,
switches, etc. Also Professional Moving Picture

Machine, List free. Write, Quick, “Make it
%In.appy." Atley Maurek, P. O. Box 157, Austin,
Minn.

For Sale: 2000 ohm Brandes Phones $4.50, Radi-
son Detector $3.50, large loading coil $3.00, key
;sx.oo, new 5 bar magneto $3.00, 70 Chemicals $7.00,

et Hawkins Guides $8.00, other wireless appa-
ratus. Write Peter Jasko, Freehold, New Jersey.

For Sale: Practically new audiotron, $3.00; No.
9 K and D Generator, $5.00; Two 45-plate Tresco
Condensors, each $2.50; New $5.00 telegraph set,

3.50; Thirty S.P.S.T. switches, $1.00. ernard
ilberstein, = 2328 East Third Street, Duluth,
Minnesota

m— — o e

Wanted to Buy.

It is like finding money when you mail us old or

broken watches, {alse teeth, brooches, bracele.\s, or
old or broken jewelry, old gold, silver, platinum,
diamonds, magneto points, platinumn wire, con-
tact points or crucibles, mercury, and anything
\'alnaﬁlm We pay the highest prices in cash by
return mail. Goods returned in ten days if
you’re not satisfied. The Ohio Smelting & Refin-
ing Company, 207 Lennox Bldg., Cleveland, Ohio.

——

Electrical Supplies and Appliances.

Full line of bells, buzzers, push-buttons, bell
wire, batteries and a few other electrical sur-
plies. Price list free on request. Edwin Davault,
P. O. Box 1090, Baltimore, Md.

Water locating by Mansfield’s water finder is
interesting and_ profitable. _ Particulars  from
Edwin Mansfield & Co., 94 Victoria Road, New
Brighton, England.

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and I'{ PRSEcor ENE. A
course of the theory and practice of electricity
for the experimenter. very phase of experi-
mental electricit{Y is treated comprehensively in
plain English. New Experiments are described
and explained and nearly every application of
electricity in modern life is given. 160 pages—
400 illustrations. Flexible cloth cover, 75c. post-
paid- Stiff cloth cover, $1.25 postpaid. Experi-
menter Publishing Co., Book Dept., 233 Fulton
Street, New York.

Miscellaneous.

Have you anything for publication? Send it to
me and have it neatly typewritten. Mechanical
drawings made. Cheap rates. Write at once.
Carleton Howiler, 150 Russell Ave., Akron, Ohio.

Invisible Ink—8Vrite secret messages. Bottle
with direction, 10oc. postpaid. Also silver finish
cluth pencils, 3oc. each postpaid. M. J. Fauver,
Box 183, Tyndall, S. D.

Popcorn for Home Popping, shelled, depend-
able, sent anywhere. Write for price card. Five
Brothers Popcorn Co., Ames, Iowa.

Oklahoma—a live city. Questions
Board of Conunecrce, Shawnee, Okla-

Shawnee,
answered.
homa.

News Correspondents.

Earn $25 Weekly, spare time,
newspapers, magazines.
sary; details free.
Louis, Mo.

writing for
Experience
Press Syndicate, 566 St.

Health.

Pyorrhea. (Rigg's Disecase—Bleeding or Swollen
Gums.) Hundreds have been helped by
“Pyorem,” a successful home_treatment. Purify-
ing, healing, preventative. Full month’s treat-

Radio Set of Marvelous Efficiency. Absolute-
ly new and unique Blueprints, details, etc.; com-
plete one dollar. F. E. Webb, 327 W. ss5th St.,
New York. -

Radio Amateurs, Attention. Heavy 18 Karat
Solid Gold Catwhisker Wire, 25 cents per inch.
Robert Sagebiel, 23 W. Second St., Dayton, Ohio.

Attention Amateurs—Tested Galena—Since our
last add for Galena we have been flooded with
orders. We now have TESTED GALENA which
cannot be excelled by any. 1 Large Piece packed
in neat box 9o% Sensitive $0.20. 1 Large Piece
acked in neat bov 50% Sensitive $o.15. emen-
er—“We Test It” Send stamp for postage.
Radio Testing Station, 25 Sturges St., Bing-
hamton, N. Y.

Amateurs Attention—Loose Couplers from 8oo
—15,000 meters, 84—%$20. Tubes wound to specifi-
cation. N. A. Radio Equip. Co., 510 Claremont
Parkway, Bronx, N, Y.

Spark Coil, z0xg inches. Contains 100 miles of
wire. Weighs with condenser, 16x30x3 in. about
100 lbs. Heavy table 36x18x32 high, $2s. LY
Marshall, Hollis, N, Y.

Just Out—Lattice Coils Misnamed honeycomb.
Wave length with .cor Condenser 100 to 500 $.50;
00 to 1000, $.75; 1000 to 2000 $1.00; 2000 10 5000,
1.23; 5000 to 10,000, $1.50; 10,000 tO 20,000 $2.00.
Guaranteed. Lambert and Associates, 10z N.
Wells St., Chicago, IIl.

Copper  Strip—For _Oscillation
Limited Supply. 1” Wide. 7 Cents Foot—io feet
gés. Postage $.20. Radio_ Testing Station, 25
_Eq_rges St., Binghamton, N. Y.

Radio Experimenters. If you want the best re-
ceiving set the Art can afford, send two-cent
stamp for valuable information, to L. M. Lafave,
Black River, N. Y.

Special! Marconi Vt. two step aerx)li}lﬁer $18.

Transformer.

Complete. Harold Jones, Ferndale, Wash.
Amateurs. Limited Supply copper StriX 1 7%
wide. No. gauge B. & S. 3¢ per ft. ew.

Audion Panels complete for $6.75 prepaid. Audio
frequency amplifying transformers, $4.00 prepaid.
Hoke & Risher, Box 34, Carlisle, Indiana.

Special, for a short time only. Single slide
tuning coils, cheaf. Send stamg: for particulars.
Act quick. G. L. Wireless Supply Company,

Arlington Heights, Illinois.

Thirty Dollars Complete receiving Outfit, cabi-
net design; loose-coupler, two loading coils,
variable and fixed condenser, audion receptacle,

rheostat, amplifying coil, grid leak. Frey, 208
Freeman Ave., Jersey City.

Bargains—Clapp-Eastham type H. receiving
transformer $6.00. Murdock Variable condenser

$2.50, Western Union type telegraph instruments.
Write for list. Arthur Egan, 6 Whiting Ave.,

[ Holyoke, Mass.

unneces- |

ment, consisting of a very beneficial massage |

Easte and an antiseptic tooth-cleansing paste to
e used in place of your ordinary dentifrice to-

Hey Bugs get our price list. All best kinds of
apparatus cheap. Relay for list t0 goc or write
Amateur Builders’ Supply Labs., 1315 E. High St.,
Davenport, Iowa.

“Silverplate’’ without electricity. Make your
apparatus _ efficient, modern and commercial
looking. One botle of ‘“Silverplate” plates your
complete set. Just “rub” it on. 3s¢ per bottle.
Roberts Laboratory, 11718 Detroit Ave., Cleve-
land, Ohio.

For Sale: High grade % K.W. transmitting
set. Sell separate. Arthur Haake, West Nor-
wood, New Jersey.

Just off the Press. Design and Construction
of Audion Amplifying Transformers (Radio and
Audio-Frequency Types). By Edward T. Jones,
late Associate Editor Radio Amateur News. The
transformers shown in this book have never
been described in print before and have usually
been considered a manufacturer’s secret. The
designs are very rugged and simple. A book
that every radio “bug” should have. _Written
so you will understand every word. Price 25¢
Bostpald‘ Exgenmenter Publishing Co.. Book

ept., 231-A Fulton Street, New York City.

How to Make Wireless Receiving Apparatus.
100 pages—qo illustrations. nly strictly modern
radio apparatus are described in this book and
the illustrations and descriptions are so clear
and simple that no trouble will be expertenced
in making the instruments. Paper covered, 25c
postpaid. Experimenter Publishing Co., Book
Dept., 233 Fulton St., New York City.

Wireless Course in 20 Lessons. Iéy S. Gerns-
back, A. Lescarboura and H. W. Secor, E. E,
Tells you everything you want to know about
“Wireless'’—theory, practice and history. A c]ear‘
concise course on every phase of this subject.

gether with {ull directions for treatment, S$1 160 pages—3s0 illustrations, 30 tables. Flexible
ostpaid. Or, write for frec Booklet “R.” | clot SN postpaid. Stiff cloth cover, $1.25
E‘yroem Mig. Co., 430 Seventh Street, Brookiyn, = postpaid. Experimenter Publishing Co., Boo
New York, | Dept., 233 Fulton St., New York.

Tobacco or Snuff Habit Cured or no pay; $1 How to Make Wireless Sending Apparatus.

if cured. Remedy sent on trial.
SB, Baltimore, Md.

At Last! Constipation Permanently Removed
Nature’s way. No drugs, internal baths, exer-
cise or massage. Perfectly harmless. Easily
made at home. Formula, $:. C. White, 2310
Valentine Avenue, New York.

Superba” Co.,

100 pages, 88 illustrations. ritten and pub-
lished entirely for the wireless enthusiast wbo
wants to make his own radio apparatus. Con-
tains more information on “how to make it”
than any other book we know of. Paper bound,
gc postpaid. Experimenter Publishing Co., Book
ept., 233 Fulton St., New York City.
(Continued on page 598)

You benefit by mentioning the Radio Amateur News” when writing

to advertisers.
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and Experimentes®

THE VIMY SUPPLY CO.

585 College Street
‘Toronto, Ont.

Is specializing in supplying your require-
ments, carrying a large stock of assorted
. apparatus, so are in a position to fill all
mail orders without delay. -

For those who are making their own
apparatus, we carry a full ]me of parts

Loose couplers (approx 1200 meters) . $7.50
Nawy type (approx. 2500 meters)........ 15.00
Condensers for panel mounting—
43 plate ........... 5.85
17 plate . 4.85
M nlate s ancs 4.38
Rheostats for panel mounting. . ... . 1L.50
Contact points with screws, per doz..... .32

(State thickness of panel)
Knobs, 1”7........ Sll'S! [P .2
Brass rod, all sizes. Machine screws, all sizes.
Postage Extra
Send for our list, and let
requirements.

us know Yyour

Canadian Amateurs

/\ dioHandbook & Catalogue
Contains much valuable radio in-
formation, tables and data., Dé-
seribes a remarkable line of wire |
less instruments including **Red

Head’’ ’Phones, Arlington Tested
Minerals,DeForest, Murdock and Sig-

nal App: aratus. Write for this book today.

The Newman-Stern Co.

Dept. R. N. _Cleveland, O.
. !
Red Head Radio Phone}

The acchted standard in wire'ess
receivers. 1f they are not BEITER
than anythmg you’ve e.er seen return
them for full cash refund. Our Radio

Handy Book and Catalogue, free on

request, describes -them, and many

other instruments.

he Newman-Stern Co.
Dept. R. N. Cleveland, 0.’4

hy buy minerals on a

gamble? Be E when you | ]
puta crystal in your detect-

or that it is EXQUISITELY C
SENSITIVE. Buy Arlington

¢ individually tested Minerals. ]

Galena or thcon post paid
on receipt of prict

THE N EWMAN STERN CO.
Dept. R.N. Cleveland, O.

20,000 METER TUNER'! $15
Tuners, Cabinets, Condensers, Rheo-
stats, Binding Posts, etc. All first-grade
stock. Get all the data, boys, Free.
 Just write.

“ARK’’ RADIO SUPPLY

Loose Couplers

Combination Loose Coup-
ler Parts and accessories.

97 Hill Street, Shelton, Conn.
Send 3¢ stamp for lir.
erdture which is sure

Arnold: ™=

J, F. ARNOLD 2082 Lexington Av. N.Y

Established 1910

UNIVERSAL SYSTEM
RADIO APPARATUS

Efficient Equipment for all purpos:s
Damped and Continuous Waves
Send stamp for catalogue

'UNIVERSAL RADIO MANUFACTURING CORP.,
__ Deot. W., Elmira, N,

aAn HOUR a DB‘I

MAKE YOUR SPARE TIME PAY!
Take subscriptions for RADIO AMATEUR
NEWS. It's easy-——every wireless man wants
RADIO NEWS—and we’ll pay you well. Write
now to Subscription Department
RADIO AMATEUR NEWS
233 Fulton Street, N. Y.

RADIO AMATEUR NEWS
EVEN THE NEWSPAPERS ARE
GETTING THE FEVER

Perhaps some of you do not know that
several newspapers in various sections of
the United States are conducting a regu-
lar radio department where they publish
radio articles and other interesting infor-
mation to be literally devoured by the ever
increasing hordes of amateurs.

The Cleveland Press recently made an.

announceiment of a Iadxo contest in which
the total number of prizes equals $1,234.

THE EVENTS,

Prizes in the contest total $1,234. Prizes
totaling $1,034 will be awarded.in three
events. Competition in these is national,

In addition the Press will award a $150
wireless receiving apparatus locally in the
first event. Only entries made directly
with the Press will be considered for the
prize.

The receiving apparatus was on ecxhibi-
tion at the Electric Show held at Cleveland
recently.

FIRST EVENT.

The best 500- word essay on amateur
wireless telegraphy. General interest and
literary value of essays will be considered.
Contestants must own whole or part of a
wireless outfit or must he members of an

amateur radio club.
Prizes: First, $200; second, $100; third,
$50. Thirty additional pnzes—cach a

pair of radio receiwvers, retail vaiue' $7.
Also a $150 wireless receiving apparatus
to be awarded to the best entry made with
the Cleveland Press.

SECOND EVENT.

The best photographs of amateur radio
stations together with a 200-word descrip-
tion. Value of the sets from standpoint
of neatness, originality, efficiency and
choice of instruments as shown by photo
and description will be considered.

Prizes: First, $100; second, $50. Six-
teen additional prizes—each a pair of
radio receivers, retail value $7.

THIRD EVENT.

| Best long distance receiving record made

by amateur with amateur outfit. Record
must be made before one witness and
sworn to hefore mnotary public. Entry

blank publisht in Thursday’s Press or a
typewritten copy should be used.

Prizes: First, $100; second, $50. Six-
teen additional prizes—each a pair of
| radio receivers, retail valu¢ $7.

RULES OF THE CONTEST.

1. Contest open to owner or part owner
of an amateur radio station or any member
of an amateur radio club which owns a
station.

2. Manuscripts must be neatly written in
ink or typewritten on one side of the paper
only. Neither manuscripts nor photos can
he returned.

| Contestants may enter one, two or
| three events.

4. Contest closed March 31.

5. All entries were addrest to the

Wireless Editor of the Cleveland Press.

CORRECTION NOTICE.

There appeared in the February issue of
RADPIO AMATEUR NEwS, on page 407, an
article entitled. “Use of the Vacuum Tube
for Sustaining Mechanical Oscillations.”
Unfortunately the ‘authors’ names as well
as the source from which the article was
abstracted were overlooked and not printed.
This article as well as a rather complete
treatise on radio telegraphy may be found
in that excellent hook, “Radio Engineering
Principles,” by Messrs. Henri Lauer, B.S,,
and Harry Brown, B.EE, a volume

¢ pubhsht by the McGraw Hill Book Co., Inc.

You bencﬁt by mentioning the "Rarlw Amatenr News”

| home. Instructive booklet free.

April, 1920

(Cammued from page 59/)

;’Iwnographs

Build Phonographs—Reliable Dayton Motors
Tone Arms, Hardware & Accessories. ll]ustratcd
Catalogue for two-cent stamp. Sami R. Kremer.
118 Court Ave e, Dayton, Ohxo

Patriotic Novelties.

4A. E. F. Pillows and Pennanls. honor. rolls.
Dept. E, M\htary Suppl} Aurora, Il1."

Rubber Stamps.

Rubber Sfamps made to order,” McCaddon Com-
pany, Zanesville, Ohio.

Mailing Lists.

Newly compiled lists of Ex-service men, $3.50.
thousand. Dept. (E, Viectory Miiitary Supply,
Aurora,

Stamps and Coins.

Free—Une old coin with gmy 1oc coin bool\
Durso, Dept. 50, 25 Mulberr§ {Ie\v York City.
205 Different Stamps, 25 cems Veahe, Box

1362, Detroit, Mich.

“Stamps—12 different from warring uanons, 10C.
10 different foreign coins, 2s5c; 10 Uruguay stamps

for- 10c. Lists free. ’f‘oledo Stamp Company,
Toledo, Ohio. o
Stamps S0c. Catalogue value, 1sc. ~Particulars

Hanford, Calif.
Michaels,

and Approvals. ' Stampcraft,

100 Different Stamps, 12c; 200, z7¢.
5600 Prairie; ‘Chicago.

200 all_different stamps, including Bosnia, Ba-
varia, China, Guatemala, Bulgaria, Bohemia,
Poland, Turkey, etc., and Dime Stamp Album,
only one to a customer, all for zsc. OQur ap-
proval sheets contain Bargams priced at 1¢c to
?N Net. iso different U. S. Postage and Civii
ar Revenues for only 75¢. Indiapa Stamp

0.,

| Dept.- E, Indianapolis, Ind.

Coins, medals, paper money, antique firearms,
Indian relics, curios, sta talogue free.
Antique Shop, 33a South 18th Phlladclphla B
 Have you seen The Stamp Herald? Finest
monthly stamp paper published. _Subsecription
i)oc a year, months tnal for toc. Stamp Herald

ublishing , Dept. E., Indianapolis, Ind.

Scenery for Hire.

Collapsible Scenery for all plays. Amelia Grain,

Philadelphia, Pa.

Song—Poems.

Song. “Writers’ Manual & Guide Sent Free.
Contams valuable instructions and advice, Sub-
mit song poems for examination. We will furnish

music, copyn%ht and_facilitate publication or
sale. Knicker| ocker Studios, 311 Gaiety Bldg.,
New York N

Stammering.

St-Stu-t-t-tering and Stammering "curcd at
Walter McDon-
Washms om, ‘I_)_RC

nell, 121 Potomac Bank Bldg.,
Telegraphy.

Telegraphy (both Morse and Wireless) and rail-
way accounting taught thoroughly and quickly.
Big salaries now pai Great opportunities. Old-
est and Largest School, Est. 45 years. Catalog
%rce Dodges Institute, 25th Street, Valparaiso,
nd.

Typewriters.

oc. fbol\

Typewriter Ribbons, all typewriters,

Tupswriter Company, 38 East 23rd St,, ]

Tricks, Puzzles and Games.
Tricks, Puzzles, Photos, Books Fscapes, Card
Tricks. Catalogue free. Magicraft Co., Dept. F.,
Box 251, Detroit, Mich.

For Advertisers.

Money ? Jacobus Art Ads. make small space
pay big dividends, price $5.00. Write today
1I\Iacob\xs Service, 1073 Sanford Ave., Irvingtad,

'

Office Devices.

Addressographs .~ Duplicators,
Less than half price. Guar-
Pruitt Compariy, 112:C North

Multigraphs,
Sealers, Folders.
anteed one year.
La Salle, Chicago.

Addressographs, Multigraphs, Duplicaiors,
Folders, Sealers. hought sold, guaranteed. Office
Dcvnce Company, 154- Z West Randolph, Ch:cago

eeieint

Printing.

3,000 two color labels $1.25. Irvin J. Wolf, Sta-
tion E, Philadelphia.

Classy calhn%) cards. le sheet sent on re-
uest. Arrow Print, 333 \’\ alnut St., Waterbury,
onn.

Postcards and Pictures.

The Capitol at Night.
ou ever saw. 1x2 feet, 0 cents, postpaid.
i!)ept 50. 25 7\lulherry, New York City.

Most wonderful art panél
Durso,

when writing to advertuer:



