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r. I. .1 w b. A 

ITJ?ecogizized Syn6ol f Superior l er rnance 

1ST season hundreds of radio operators 
J and scores of radio dealers tvltu placed 

orders for Anlrad Products were disap- 
pointed on deliveries. Al ti gh manufactur- 
ing and transportation conditions are still 
serious we are determined that the unfortu- 
nate delays of last year shall not occur again. 
By placing orders in advance of demand and 
maintaining adequate stocks, the Amrad 

First District 
Auto Supply Store, 47 Center Street, 
Bath, Maine. 
Atlantic Radio Co., 88 Broad Street, 
Boston, Mass. 
A. P. Merchant Co., o Avery Street. Bos- 
ton, Mass. 

*F. D. Pius Co., 12 Park Square, Boston, 
Mass. 

George P. Saunders & Co., lob \1'a >hin 
ton St., Boston, Mass. 
Samuel Jackson Co., 02 North Main St., 
Pawtucket, R. I. 

Svewzd District 
Radio Service & Mfg. Co., 454 Merrick 
Road, Lynbrook, L. I. 

*American Electro Technical Appliance 
Co., 235 Fulton St., N. Y. 
J. H. Bunnell & Co., 32 Park Place, New 
York. 

Continental Radio & Electric Co., o 
Warren St., New York. 
Manhattan Electrical Supply Co., 17 
Park l'lace, New York. 
L. Bamberger & Co., Dept. 85, Newark, 
N. J. 

Third District 
*Central Electric & Lock Co., 12 North 

13th St., Philadelphia, l'r. 
J. Edw. Broadbelt. Jr., 553 E. 38th St., 
Baltimore, Md. 

*National Radio Supply Co., 1405 U St., 
N. W., Washington, D. C. 

*George W. Parezo & Co., 808 9th St., 
N. W., Washington, D. C. 
Radio Apparatus Service, 711 13th St., 
N. W., Washington, D. C. 

Dealers listed below render a distinct ser- 
vice to the radio interests of the country. 
Get acquainted with the Amrad Dealers in 
your locality; patronize them; they are de- 
pendable. Those whose names are prefixed 
by a star ( *) are prepared to fill mail, tele- 
graph or telephone orders for any advertised 
Amrad Product immediately from stock. 

Fourth District 
Carter Electric Co., 63 Peachtree St., 
Atlanta, Georgia. 
Holt Electric Utilities Co., 134 West Bay 
St., Jacksonville, Fla. 

h'i / h District 
Hurlburt -Still Electrical Co., Capitol 
Ave. and Fannin St. Houston, Texas. 

tii nth District 
Southern Electrical Co., 3rd and E Sts., 
San Diego, California. 

*Arno A. Kluge, 638 S. Figueroa St., 
Los Angeles, California. 
Western Radio Electric Co., 512 E. 0th 
St., Los Angeles, California. 
Pacific Radio Distributing Co., Pomona, 
California. 
V. Stockholm, 164 Effie St., Fresno, Cali- 
fornia. 
Leo J. Meyberg Co., 428 Market St.. 
San Francisco, California. 

Seventh District 
H. E. Williamson Electric Co., 316 Union 

St., Seattle, Wash. 
Northwest Radio Service Co., Seattle, 
Wash. 

*Glasgow Electric Shop, Orpheum Build- 
ing, Glasgow, Montana. 
Intermountain Electric Co., 43 East 4tb 
St., South, Salt Lake City, Utah. 

Eighth District 

Mohawk Electrical Supply Co., 325 S. 
Warren St., Syracuse, N. Y. 

*McCarthy Brothers & Ford, 75 W. Mo- 
hawk St., Buffalo, N. Y. 
Doubleday -Hill Electric Co., 710 Liberty 
Ave., Pittsburg, Pa. 

Raphael Electric Co., 1405 5th Ave., 
Pittsburg, Pa. 

Newman Stern Company, 1874 E. 6th 
St., Cleveland, Ohio. 

* Akron Radio Equipment Co., 304 Car- 
roll St., Akron, Ohio. 

*Precision Equipment Co., 2437 Gilbert 
Ave., Cincinnati, Ohio. 

*Barker- Fowler Electric Co., 114 North 
Grand Ave., Lansing, Mich. 

Ninth District 
Klaus Radio Co., Eureka, Illinois. 
J. Donald Vandercook & Co.. 137 S. 
York St., Elmhurst, Ill. 

Young & McCombs, Rock Island, Il- 
linois. 
Palmers Electrical Equipment Co., Palm- 
ers, Minn. 

* Tafel Electric Co., 236 W. Jefferson St., 
L ouisville, Ky. 

*Linze Electrical Supply Co., 1120 Olive 
St., St. Louis, Mo. 

*Independence Radio Institute, Indepen- 
dence, Missouri. 

*Cosradio Company, 1725 Fairmount 
Ave., Wichita, Kansas. 

Canadian 

* Scientific Experimenter, Ltd., 11 St. 
Sacrament St., Montreal, Canada. 

* Salton- Foster Radio Engineering Co., 
356 Main St., Winnipeg, Canada. 

If your local dealer cannot supply von zcitll the latest 
Tarred Bulletins, send r(S his naine duel ask for our catalog. 

AMERICAN RADIO AND RESEARCH CORPORATION 
15 Park Row 
New York 

Address all Communications 

w New York Office 

Factory and Laboratory 
Medford Hillside, Mass. 
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Introducing 

NOSTAT 
"Conqueror of Static" 

An entirely new device which does acoustically what the most efficient radio 
fails to do electrically : 

Cuts out static (QRN) 
Cuts out interference (QRM 

No freak circuits. 
Works equally well with any type 
receiver and covers all wave 
lengths, arc or spark. 

receiver 

NOSTAT, Model 4, equipped with 
Baldwin Receiver, complete $45 

NOSTAT tunes to the tone frequency of 
the sound produced by the telephone 
receiver. Static produces a different tone 
from the radio signal, and by setting 
NOSTAT in resonance with one the 
other is cut out. 

Only one adjustment is necessary for the 
entire wave length range: the setting of 

the filtering chamber. 

The materials used are the best; the de- 
sign is scientifically correct. Baldwin 
mica -diaphragm receivers are supplied. 

NOSTAT is sold at present for experi- 
mental use only, but may be used for the 
copying of press and handling non- 
commercial traffic. 

NOSTAT may be procured from the following dealers: 

Pacent Electric Co., 150 Nassau St., New York, N. Y. 
Manhattan Electric Supply Co., Inc. 

New York Chicago St. Louis 
Continental Radio & Electric Corp., 6 Warren St., New York, N. Y. 

Neptune Trading Co., World Bldg., New York, N. Y. 

There is no reason for you losing out on reception, even in the Tropics during the 
summer months, if you use NOSTAT. 

NOSTAT CO. 
Dept. R.N. 

118 St. James Place 
Brooklyn, N. Y. 

We have an attractive proposition for Dealers and Distributors 
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Radio News for August, 1920 

AUDIOTRON 
The Original Tubular Vacuum Detector, Amplifier, Oscillator 

NOW FREE FROM 
ALL RESTRICTIONS 
Dealers and Amateurs! 

AUDIOTRONS, recognized as the most sensitive 
detectors ever produced, are now offered for amateur 
and experimental uses in radio communication without 
any restrictions whatever. They are no longer limited 
to audio frequency and can now be used as detectors 
and oscillators as well as amplifiers. 

All patent questions also have been definitely settled. 
AUDIOTRON is the first and only amateur vacuum 
tube licensed under Fleming. Vacuum tube patents 
are basic and have been sustained by the Federal 
Courts. 

Be sure to get genuine AUDIOTRON S. They outclass 
any other form of detector and are absolutely free from 

all legal restrictions or difficulties. These new uses 
make it even more necessary to insist on the genuine. 
You can always tell a real AUDIOTRON by the name 
stamped plainly on the glass. 

Insist on the name AUDIOTRON on every tube you 

purchase. Fully guaranteed by the AUDIOTRON 
Mfg. Co. (Read the guaranty below). 

Your last chance for an 
AUD iOTRON double 

filament 
Manufacturing reasons make it im- 
possible to continue the present 
hand -made AvoI°Tnow. 
This type 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 dimen- 
sions result in a heavy plate current 
and corresponding signal strength. 
Plate voltage under 40. 
The few thousand that will still be 
produced, however, will be of the 
same standard of excellence that 
has characterized every AramTaox. 
Already recognized as the most 
sensitive detector on the market, 
these few that still remain, with all 
restrictions on amateur use lifted, 

ETECTOR 
are undoubtedly the greatest op- 
portunity ever offered to amateur 
radio operators. 
See your dealer at once or order 
direct. Be sure to benefit by this 
last opportunity to sedum a hand- 
made super -sensitive, double fila- 
ment AuntoTaox Detector, Ampli- 
fier, Oscillator. 

$6.00 each 
(No increase in price) 

The AGDIOTRON Exclusive Guar- 
anty: Each and every AtnnoTttox 
is guaranteed to arrive in good con- 
dition and to prove fully satisfac- 
tory. Replacement of unsatisfac- 
tory tubes will be made free of 
charge. 

AUDIOTRON MFG. COMPANY 
(Successors to the AUDIOTRON Sales Co.) 

Dept. A Lick Bldg. San Francisco, California 
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RADIO PHOTOGRAPHY 
NE of the least exploited branches of the radio art 

is no doubt radio photography, better known as 
sending pictures or drawings by wireless. 

Of course there is nothing new about this and 
ever since the days of the coherer, serious efforts 

have been made to send pictures by radio. As far back 
as twenty years ago actual experimental apparatus had 
been used for this purpose and the results in some cases, 
while mediocre, showed that the thing could be done in a 
practical manner with better apparatus. 

Fundamentally, sending pictures by radio is not much 
more difficult than sending them by wire. As is well known, 
Professor Korn, in Germany, as well as other experi- 
menters, have achieved notable results in transmitting pic- 
tures over wire, and this art is known as telephotography. 

In radio, the same principle holds good and the method 
in a few words may be described as follows : At the send- 
ing end a picture or drawing is usually made upon tinfoil 
or any other conductive surface, the picture being printed 
in an insulating ink. From this it will be seen immediately 
that there will be certain areas which are covered with an 
insulator, while other areas are metallic and consequently 
conductors. We now take the piece of tinfoil with the 
picture printed or drawn upon it and wrap it on a metal 
cylinder. We then rotate the cylinder upon its axis while 
a metallic stylus presses upon the tinfoil. , This stylus ad- 
vances just exactly as a phonograph needle advances on 
the old- fashioned cylinder phonograph. It becomes evi- 
dent that the stylus will at some time travel over the tinfoil 
and at other times over the insulating ink. If the stylus 
and the metal cylinder, upon which the tinfoil is wrapped, 
are connected to an electro- magnet and battery so that it 
will operate an ordinary telegraph key, then in that case 
the key will be depressed every time the stylus touches the 
tinfoil and will likewise be released every time the stylus 
travels over the insulating ink. From this it will be seen 

, that short or long impulses are sent out from the radio 
station all depending upon the physical make -up of the 
picture. After the stylus has completely traveled over the 
surface of the picture, the latter will tbus have been trans- 
lated into dots and dashes of various durations of time. 

If at the receiving end we have an apparatus which runs 
synchronously with the speed of the cylinder at the send- 
ing -end, it can be readily seen that if we have a similar 
stylus with a pencil or pen that a picture will be reproduced 
by the receiving apparatus, which must in all respects be 
exactly the same as that which constitutes the picture at 
the sender. Were it not for the bugaboo of synchronism, 
there would be very little trouble in thus sending pictures 
by radio, but here the great difficulty arises. Thus far it 

has been almost impossible to get two disconnected pieces 
of machinery to revolve at exactly the same speed for long 
durations of time. There will always be a certain length 
of time where the speed of the two machines are not in 
synchronism with each other, and that means, of course, a 
distorted picture at the receiving end. Theoretically, it 
should be an easy matter to send pictures by wireless and 
there is certainly a great future for this art. Up to the 
present it has not been exploited whatsoever, and is still 
in the experimental stage. 

It seems, however, that there must be some method by 
which the trick can be turned without the use of cylinders 
that must rotate synchronously. In the olden days we 
were also tied down to a coherer that worked sluggishly 
and not at all perfectly ; this naturally gave rise to imper- 
fect pictures. We are not much troubled with such things 
in these days of the vacuum tube and once we have over- 
come static which, of course, now often interferes while 
sending pictures, we will be on the road toward quickly 
sending pictures across the continent or even across the 
ocean without much trouble. 

Speaking of various methods of sending pictures, a 
novel method was used recently in New York, when the 
representative of an English paper cabled a picture of the 
yacht races to London which picture was reproduced the 
next day. 

No machinery was connected either to the sending or to 
the receiving side. The English representative mbrely filed 
an ordinary cablegram sending nothing but a jumbled 
quantity of words. In London, these words were "de- 
coded" and were arranged upon a chart in a certain man- 
ner. After the words had been thus rearranged the paper 
chart was re- translated into certain punch holes onto an- 
other piece of paper. The distances of the various punch 
holes were based upon certain words which had been 
cabled from New York. Thus a picture was built up 
without much trouble and the next morning London ac- 
tually saw a picture of the yacht races that originally had 
been nothing but a confused jumble of words. 

While we understand that this picture which was printed 
by the London Daily Mirror was not free from imperfec- 
tions, it certainly shows what can be done by ingenious 
calculation. 

It seems to us that there must be many more such meth- 
ods of telegraphing pictures by radio. To those interested 
in sending pictures by means of ordinary words such as 
the one described above, the reader is referred to an ar- 
ticle which appeared in the November, 1919, issue of Elec- 
trical Experimenter, in which this method was described. 

H. GERNSBACK. 
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The Braun Loop Antenna 
BY DR. ALFRED GRADENWITZ* 

In This Interesting Group We Have In the Upper Left Hand Corner a Small Type of German Loop Antenna Folded Very Much Like an 
Umbrella. In the Upper Center Photograph Is Shown the Immense Double Frame Loop Situated at Geltow, the Mast of Which Is 
Forty Meters High. One Frame Is Wound to Receive New Brunswick, N. J., the Other to Receive Annapolis, Md. At the Foot of Thls 
Unusual Antenna May Be Seen the Furniture Van Which Has Been Converted Into a Receiving Station. The Photograph Directly Beneath 
Shows the Interior of the Van Which Contains the Provisional Receiving Apparatus. In the Illustration to the Right We have the Same 
Loop Antenna Shown to the Left, But In This Case It Has Been Opened and Is Ready for Operation. It Will Be Noticed That This Loop 

Rotates Upon a Vertical Axis. 

THE use of closed oscillatory circuits 
as receiver aerials was first suggest-. 
ed at an early stage of the art by 
Fessenden, Bellini, Blondel and 
Pickard, tho the limited range of 

such arrangements then prevented their 
adoption to anything like a practical scale. 
Professor Braun, of Strasburg, while meas- 
uring the field intensity of the Eiffel Tower, 
in 1913, again investigated this type of an- 
tenna and, for the first time, it would seem, 
realized its future possibilities. In the 
course of the last few years, loop or frame 
antennae of the type designed by Professor 
Braun were developed to a remarkable de- 
gree of Perfection, thanks to the amplifiers 
designed by the Telefunken Company. At 
the end of March 1918, the latter succeeded 

in receiving signals from American stations 
for the first time by means of frame an- 
tennae only .5 square meters in area, the 
general direction of the sending station 
being readily ascertained. 

In order, however, to warrant reception 
during seasons of poor sound intensity and 

A German Radio Enthusiast Experimenting 
With a Loop While in a Row -boat. 

German Radio Enainecr . 

at the same time further increase the range 
of the Braun antenna, the design of frames 
of larger dimensions was begun, which for 
reasons later to be discussed, were given 
the form of squares placed on one of their 
angles, with sides up to 90 meters in length. 

Fig. 1 shows the arrangement of connec- 
tions of this type of receiver. The energy 
absorbed in the oscillatory circuit tuned to 
the receiving wave and comprising a frame 
(mainly a self- inductance) and an adjust- 
able condenser with movable plates, is sup- 
plied to the high- frequency amplifier, which 
has a double duty to perform. One of these 
duties is to reinforce the receiving energy in 
direct proportion to the number of amplifier 
tubes employed. The other duty is for the 
last tube, connected up as a detector, to ef- 
fect rectification of the high- frequency cur- 
rents, which are then either supplied direct 
to the telephone or in case a further am- 
plification proves necessary, have to tra- 
verse a low frequency amplifier. 

In order further to increase stability and 
freedom from undesirable effects, the re- 
ceived energy for the high frequency ampli- 
fier is not employed immediately from the 
loop or frame circuit, but conveniently from 
a secondary circuit loosely coupled with the 
same in a manner similar to the well known 
secondary receiver systems. 

This arrangement, however, is only used 
for receiving dampt waves. In the case of 
undampt reception, a small tube generator 
(external heterodyne) is required to insure 
the auxiliary oscillations necessary for best 
reception, these oscillations being caused to 
interfere either in the loop circuit or -a 
most preferable alternative -in the sec- 
ondary circuit with the incoming wave. 

The Braun Frame Antenna is a loop of 
square section, the side length and number 
of turns of which should be in proportion 
to the wave and distance to be bridged. In 

70 

order to eliminate as far as possible the in- 
fluence of the earth on the loop circuit, the 
latter is placed on one of its angles at a 
few meters distance from the ground. 

Frames of small dimensions (up to a few 
meters in diameter) are so arranged as to 
be free to turn upon a vertical axis, which 
for mechanical reasons would otherwise be- 
come impossible when the loop dimensions 
exceed a certain limit. These frames may 
be folded for portable purposes, being 
readily collapsible. The stand or pedestal 
and frame proper are arranged to be carried 
in a special case. 

The high frequency amplifier, the most 
important part of the arrangement, gener- 
ally comprises four to five high- vacuum 
tubes connected up in cascade fashion. As 
may be seen in some of our illustrations, the 
arrangement will lend itself to a multitude 
of uses not only indoors, but in the open 
field and even in so small a craft as a row- 
boat. Apart from the folding frame, it 
merely comprises a small case which con - 

(Continued on page 100) 

The Braun Loop Antenna Used Indoors for 
a Multiplicity of Receiving Methods. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


A New Static Eliminator 
The Bane of Radio is Reduced by a Method So Simple That One Wonders Why It 

Was Not Commercialized Years Ago 

EDITOR'S NOTE: While 
the basic principle involved 
in the below described in- 
strument is not startlingly 
new, having been employed 
by a well known radio com- 
pany some years ago at its 
high power transatlantic 
station, yet it remained for 
Mr. Lynch to improve and 
commercialize the.idea to its 
present effectiveness. 

FOR the past decade, 
the progress of the 
art of Radio has been 
more or less seriously 
hampered by electrical 

interference in the atmos- 
phere or in the earth. This photograph of interference was observed 
from the very start 'of the 
radio science and today is 
known under a rather varied 
list of titles, principal of which are the 
terms "static ", "strays" and "x'es," while 
the international abbreviation code deals 
with it as "Q.RN." No matter what the 
name or nature given to the interference it 
has an equal evil effect on the radio receiv- 
ing circuits of modern apparatus. 

Research of the last few years has defi- 
nitely shown that there are several forms 
of static and for these science has evolved 
various forms of electrical circuits with 
which to combat them. 

All manner of systems have been devised 
and many of them have involved the ex- 
penditure of very large sums and many 
claims have been made for these various 
systems, theories having been worked out 
to prove, mathematically, that they will 
really allow the signal to be heard while 
casting aside the static. 

Some years ago, at the transatlantic re- 
ceiving station of the Marconi Company at 
Belmar, N. J., one of the four -hundred -foot 
towers was used to support a loop receiving 
circuit of the Bellini -Tosi type and gonio- 
metric observations were made of static in- 
tensities for several months. It was under- 
stood that some of the data was to be used 
by Mr. Weagant, of the Marconi Company. 
Whether this data was used by him for the 
accomplishment of his present scheme fer 
static elimination, which caused quite a sen- 
sation in the radio field some few months 
ago, the writer cannot say, but some of the 
tests made at that station would lead to the 
assumption that static was directional at 
times. These tests were made during the 
summer months when this sort of interfer- 
ence is generally at its maximum. 

PREVIOUS ATTEMPTS. 

During, and since the termination of the 
war, a great deal of experimentation has 
been carried on with various types of loop 
receivers and amplifying circuits of various 
kinds and a great deal has been claimed for 
them. Instances of these stations being 
operated and the results obtained may be 
found in almost every issue of any of the 
radio papers but in most cases the de- 
scription of the results obtained refer to re- 
sults obtained under favorable conditions, 
or, nt least, not under the worst conditions. 

It may also be said that underground 
radio has likewise been tried and a vast 
amount of money has been spent in experi- 
menting in that direction. In fact experi- 
mentation has not stopt with the use of 
various types of antennae, but has used all 
manner of ground devices and counter- 
poises. Long antennae, short antennae. 

of Static. The 
the Instrument Destined to Considerably Reduce the 
Principle Employed Is An Acoustic Rather Than An 

One. 

loop antennae and antennae which would 
take too long to attempt to descriLe here 
have been tried and the same applies to 
grounds. After the first glamour of won- 
derful results have been fully described and 
all agree that the theory of the invention 
is absolutely right and everyone is begin- 
ning to slap everyone else on the back at 
the thought that our old enemy "Static" has 
been conquered; one of the trans -ocean re- 
ceving stations at which the system has 
been installed calls to the sending station 
on the other side of the water for some Vs 
and generally terminates with some such 
phrase as "Qrn bad here, Qrl." 

THE PROBLEM. 

If you have not heard what static can do 
to a radio station, go to some friend's home, 
any time between May and November, 
where there is a long wave receiver capable 
of copying signals from Nauen, Germany, 
for that is generally the station used for 
trans -ocean testing. The little peep you 
hear thru the rattle which sounds like the 
combined artillery of the Allied Armies 
going off at once, is probably the long dist- 
ance station POZ. If you are able to con- 
centrate very strongly on that little peep 
you will notice that it starts and stops with 
regular dots and dashes, forming the Inter- 
national Morse Code and if it is clear 
enough your friend may be able to tell you 
what it is saying, but the chances are that 
but a few words will be discernible. That 
little peep you hear will be the result of the 
displacing of the ether in Germany by 
hundreds of horse -power. From that you 
will have some idea of the problem with 
which radio scientists have been coping 
for the past few years. It is quite a task 
and if you are at all experimentally inclined 
you will delve into the matter and try to 
do the job yourself. If you do try, you are 

fv t 

Ordinary Regenerative Receiving Circuit 
With the Addition of the Static Filter. 
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III Effects 
Electrical 

choosing one of the hardest 
problems of the age; one to 
which the minds which have 
evolved present day radio 
have exerted every effort 
with but comparative suc- 
cess. One of the greatest 
radio scientist of the age 
has said that a perfect static 
eliminator most certainly 
can be produced, but the 
fact must be borne in mind 
that ordinarily when the 
static is eliminated so is the 
signal. 

If the trans -ocean recep- 
tion of any of the large sta- 
tions in this country is fol- 
lowed it will be seen that 
European stations are corn- 
pelled to repeat whole mes- 
sages at times, and at other 
times static interference is 
so pronounced as to make 

attempts at reception quite futile, whereas, 
under favorable atmospheric conditions the 
automatic copying and recording of high- 
speed, trans -ocean signals are possible, it 
will be noted that when medium static pre- 
vails, trans -ocean work is carried on at a 
speed of about twenty words per minute and 
words are repeated twice and sometimes 
three times. When such conditions obtain 
where the most highly developed static 
eliminators are being used, it may readily be 
concluded that the value of such systems is 
not very great, regardless of the many 
claims made. 

A SUCCESSFUL METHOD. 
With this brief review we come to present 

day development. Everyone will admit that 
modern radio is ready for the entry of a 
truly effective static eliminator. With the 
previously mentioned facts in mind we 
therefore place before the readers of Rio 
News a brief description of an instrument 
which let us hope has at last struck the 
happy principle toward the efficient elimi- 
nation of static. 

Mr. Arthur H. Lynch of New York has 
recently applied for a patent on an in- 
strument which he has given the rather 
characteristic name of NOSTAT. An 
illustration of the general appearance of the 
device may be seen by studying the accom- 
panying photograph. It consists of two per- 
fect cylindrical brass forms, the diameter 
of one being slightly smaller so as to allow 
it to fit the other snugly, and in such a man- 
ner that the internal sound chamber may be 
readily varied at will. To the right may be 
seen the outside casing of a Baldwin super- 
sensitive telephone receiver, the diaphragm 
of this receiver forming the wall of one side 
of the chamber. To the left of the in- 
strument is seen the protruding tube of the 
stethescope arrangement to which is at- 
tached a long flexible tube leading to the 
ear pieces. 

METHOD OF OPERATION. 
Static, as is well known, being inherently 

of the same nature as radio signals, it is al- 
most impossible to reduce one without seri- 
ously decreasing the intensity of the other. 
In fact, it usually is a one -sided proposition. 
That is to say, when one tunes out static 
the signals decrease correspondingly, but it 
is not always the case that static diminishes 
when the signal strength is decreased. 

In the case of the present device, how- 
ever, it is based on a rather different prin- 
ciple than the one ordinarily met with in 

(Continued on page 98) 
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Japanese Radio Apparatus 

(NUhâliN 1i.j1)7Ífltirt=ft_ 
Fig. 2. Radiophone Transmitter Is Shown to the Right While the Receiver Is at the Left of 
Photograph. Set Is Capable of Covering 20 Miles on the Open Sea. To the Right is Shown 
Fig. 1, Which Is the Japanese Version of the Audiotron. Two Types Are Manufactured: One 
Being Practically the Same as the American Audlotron. In the Present Case the interesting 
Feature Is the Fine Glass Structure Which is Designed to Support the Plate, Which in This 
Instance Consists of Many Turns of Very Fine Wire Wound Upon a Square Glass Frame. 

THE Japanese have at last entered the 
radio manufacturing field with an al- 
most revengeful earnestness. Here are 

several examples of their workmanship. Fig. 
1 shows a close -up of a vacuum tube 
that is now being manufactured in 
Japan, which suspiciously resembles 
the far -famed audiotron. As a mat- 
ter of fact, Jwo models of this bulb 
are being manufactured, one of 
which is shown here on account of 
its original grid construction and the 
other which is practically the same 
as the audiotron. In the present one 
note well the fine glass structure de- 
signed to support the plate. In this 
case the plate consists of many tunes 
of very fine wire upon a square glass 
frame, as may be seen in the photo- 
graph. 

In Fig. 2 we have a radiophone set 
known as the Type B. This instru- 
ment has been specially designed by 
the manufacturers for ship work. 
where they claim a working range of 

twenty nautical miles on open sea. In the 
illustration the receiving set is shown to 
the left, while the transmitter may be seen 
to the right. 

Fig. 3 shows a quench spark gap of a 
somewhat unique design and which will ef- 
fectively handle 3 KW. On the right side of 
this photograph may be seen the motor 

which primarily revolves the gap 
units and in addition has a worm 

Fig. 3. Above Is a Quenched Gap Suitable for 3 K.W. 

gear arrangement operating a set of 
bellows for the purpose of cooling 
the gap. This is a rather different 
way of getting around the usual elec- 
tric fan cooling system with which 
we are familiar in this country. 

There is no guess -work in the man- 
ner in which the Japanese prepare 
their young men for this important 
branch of engineering. Interested 
prospective radio enthusiasts are 
given several years of technical edu- 
cation designed to make them future 
specialists. For this reason we may 
expect some very interesting develop- 
ments from our contemporary Far 
East radio engineers who have long 
realized the great commercial value of 
radio telegraphy and telephony. 

Important Radio Examination Notice 
DEPARTMENT OF COMMERCE, 

NAVIGATION SERVICE 
Office of Radio Inspector Custom House, 

New York, N. Y. 

Editor Rodio News, 
New York. 
Sir: 

After July 1st, 1920, applicants examined 
in this office for commercial radio oper- 
ator's licenses will be tested in their trans- 
mitting ability in sending Continental Code. 

Applicants for Commercial First Grade 
Operator's licenses will be required to send 
100 satisfactory code characters in succes- 
sion in a five minute test at a 20 word per 
minute speed. 

Applicants for Commercial Second Grade 
Operator's license will be required to send 
60 satisfactory code characters in succession 

III a lnc minute test at 12 words per minute 
speed. 

The transmissions by the applicant will 
be received by the examiner and will also 
be graphically recorded on a tape recorder 
as a check against transmissions in case of 
doubt. 

Radio schools training men who expect 
to take these examinations are requested 
to prepare their students for this trans- 
mitting test and include a test therein be- 
fore they give the student the usual letter 
certifying that they have satisfactorily 
passed the course, and for which the appli- 
cant is allowed a 10% experience mark in 
this office. The transmitting test given the 
applicants will include characters, numbers 
and signals of all kinds used in the usual 
transmission. The conditions under which 
the applicant is tested are made as nearly 
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similar to actual conditions as possible, the 
applicant hearing his own note in his re- 
ceivers and otherwise working under no 
unusual conditions. 

After July 1st, examinations for Com- 
mercial operator's licenses will be given on 
MONDAYS, WEDNESDAYS and FRI- 
DAYS only, except on holidays. The ex- 
amination is given at 9 A.M. in this office, 
Room 603, Custom House, and applicants 
should appear promptly with whatever 
documentary evidence they may have indi- 
cating their radio experience and training. 
Reservations for places should be made in 
advance as the facilities are limited and it 
is expected will be completely utilized on 
each day. Respectfully, 

L. R. KRUMM, 
Chief Radio Inspector. 

June 29, 1920. 
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French Vacuum Tube Instruments 

IAM delighted to be able to present to 
the readers of RADIO NEWS a few ex- 
amples of French amplification appa- 
ratus. These instruments may, perhaps, 
suggest some interesting comparisons. 

Fig. 1 shows a three -stage amplifier suit- 
able for low -frequency work. This model 
has great amplifying qualities, the stages 
being coupled by means of iron core trans- 
formers. The same model is also con- 
structed having one stage of radio fre- 
quency, galena and crystal detector, and two 
stages of low, or audio - frequency, amplifi- 
cation. However, in this later model the 
amplification is slightly less than that of 
the above -mentioned instrument, altho the 
resonant properties are better and, there.. 
fore, reception is improved. There is also 
a four vacuum tube model which contains 

Fig. 2. Three Complete Receiving Units: a 
Three -Stage Amplifier, the Tuner and the 

Heterodyne Set. 

a stage of radio -frequency amplification, 
galena detector, and three stages at audio 
frequencies. This model attains the highest 
degree of sensitiveness. 

Fig. 2 is a photograph of three complete 
receiving units; that is, one box containing 
the necessary inductances, condensers and 
crystal detector, another box containing the 
three -stage amplifier and, finally, the hetero- 
dyne set for the reception of both dampt 
and undampt waves. The primary and sec- 
ondary coils of the reception box are 
wound in such a manner that there are 
two layers wound over each other simul- 
taneously, which permits of compactness 
and reduces space area. This box is but 

French Electrical and Radio Engineer. 

BY J. COUSSIN' 

Fig. 1. Three -Stage Amplifier Suitable for 
Low Frequency Work. 

30 centimeters in length, the two coils be- 
ing placed lengthwise and in such a manner 
that their mutual relation may be suffi- 
ciently varied to permit of proper coupling. 

Despite these small dimensions it is pos- 
sible to receive wavelengths up to 12,000 
meters. Both the primary and secondary 
are arranged with automatic dead -end cut- 
outs. 

The variable condenser is of the air type, 
and in addition to this there are extra fixed 
condensers which may be added to the 
antenna circuit or to the secondary circuit. 
Two of the binding posts shown are for 
the purpose of connection to a detector, 
while the other two binding posts are for 
the radio- frequency amplifier, in which case 
the detector is connected to the amplifier. 
The heterodyne consists equally of a two - 
layer inductance, which also considerably 
reduces the dimensions of the coil, which 
is 12 centimeters in length and 12 centi- 
meters in diameter for wavelength up to 
20,000 meters. All conducting parts of this 
apparatus are mounted upon ebonite, there- 
by insuring perfect insulation. 

Fig. 3 shows the illustration of a small 
type vacuum tube transmitter, consisting of 
two bulbs from which may be obtained an 
antenna current of one ampere. The same 
apparatus serves for heterodying in recep- 
tion. Incidentally, it may also be used for 
radio telephony by including a microfone 
transmitter. 

To the left of this photograph is shown 
the transmission inductances used with the 
four -bulb set, and also consists of two 
windings, or layers, one on top of each 

other. This inductance is practically the 
same as that employed in the smaller two- 
bulb transmitters. This system of winding 
which is in reality that of the so- called 
"bank" form, was first employed by myself 
before 1914. Its great advantage is that 
it permits considerable reduction in the size 
of the inductance, a desirable factor in 
portable as well as stationary sets. Addi- 
tional layers may, of course, be banked in 
this manner, thus further securing com- 
pactness; however, if this is done, well - 
known undesirable effects will result, owing 
to multiple resonance, so that reception be- 
comes more difficult. I hope this brief de- 
scription will by of sufficient information 
and value to American readers. The in- 
struments described, of course, were built 
by myself. 

Fig. 3. Small Type V. T. Transmitter Fur fishing Antenna Current of One Ampere. 

FRENCH V. T. APPARATUS 
NOTICE. 

Concerning the article entitled "French 
Application of the Momentous Vacuum 
Tube," by Captaine Metz, which appeared 
in the May and June issues of RADIO AMA- 
TEUR NEWS, we have just received word 
from the Société /ndépendente de Télé- 
graphie sans Fil, Paris, France. that the re- 
sistance- coupled amplifiers mentioned there- 
in were originally invented by Messrs. 
Brillouin and Beauvais, formerly officers of 
the French Signal Corps. This same com- 
pany also informs us that they hold world- 
wide patents for these instruments and that 
they have taken the place of "amplifiers with 
step -up transformers." -The Editors. 

The Latest Word in British Receiver Sets 
The accompanying illustration is 

that of an instrument just placed on 
the market by a London concern who 
incidentally inform us that it is a 
veritable masterpiece. 

This receiving set will readily re- 
spond to signals from any wavelength 
between 700 and 20,000 meters when 
used in conjunction with a standard 
100 -foot aerial. An experimenter in 
London has read with considerable 
clearness the time signals from POZ 
and FL, as well as copied press items 
from PSO and many of the conti- 
nental stations having both long and 
short wavelengths by simply using a 
small loop antenna which happened 
to be almost entirely screened by sur- 
rounding metallic conductors. How- 
ever, by substituting the previously 
mentioned standard aerial, time sig- 
nals, press and weather reports of 
NAA and other American stations 

Illustration by courtesy of Mitchell's, 
London. 

\ 

An Example of British Receiver Workmanship. The Set 
is Capable of Reception Work Ranging from 700 to 20,000 

Meters, Either Dampt or Undampt Signals. 
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have been easily and frequently copied. 
To operate the set all that is neces- 

sary is to connect the necessary bat- 
teries to binding posts marked LT 
and HT, as well as phones, aerial and 
ground, adjust the filament regulator 
and all is ready for the tuning in of 
any particular station. After rough 
adjustment on aerial tuning induct- 
ance, sharp tuning is accomplisht on 
the variable condenser. A slight ad- 
justment of the "reactance" coil will 
bring in the signals quite clearly and 
sharply whether they be CW or 
spark. Radiophone speech of course 
may also be received with the set. 

As will be seen a single vacuum 
tube is mounted on the panel which 
is readily controlled by the filament 
regulator. This vacuum tube is of 
the standard British make, having 
its elements placed sidewise within 
the tube instead of up and down as 
is the case with American tubes. 
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The Radiophone on Roller Ghairs 

`I ISITORS to Asbury Park, N. 
J., this season are being enter - 
tamed with a most unique inno- 

vation introduced by W. Harold 
Warren in the form of a roller chair 
equipt to receive wireless telephone 
and telegraph signals as the passenger 
rolls merrily along the boardwalk. 

Scores of boardwalk promenaders 
are attracted by the various demon- 
strations and are permitted to "listen - 
in." They hear the conversations and 
musical phonograph records which 
are transmitted by the Foxhurst sta- 
tion of the Deal Beach plant of the 
Western Electric Co. With this com- 
pact loop Mr. Warren has heard 
messages from stations as far south 
as Norfolk, Va., and as far north as 
New Haven, Conn. A recent test 
showed the received signals to be as 
distinct as tho a regular antenna had 
been used, allowing of course the re- 
ception of signals from stations of 
equal distances. The accompanying 
illustration is a photograph taken on the 
boardwalk of Asbury Park and shows Mr. 
Warren and his sisters, Misses Warren in 

the act of making tests preparatory to eve- 
ning demonstrations. All of the equipment 
used is shown in the photograph except a 
set of A and B batteries which are located 
below the dashboard of the roller chair. 

The apparatus is so compact that three 
persons can sit comfortably with it in the 
chair. It consists of a "loop," an audion 
detector, and an amplifier. 

A New and Interesting Use of the LOOP 

By M 
Sum 
carts 
Chair 

eons of a Radiophone Set Installed on a Roller Chair 
mer Visitors to Asbury Park May Now Enjoy Con 

While They Traverse the Boardwalk's Length. The 
Occupants Are Listening to a Phonographic Con 

cart Many Mlles Away. 

Editor's Note: Miss Rogers, who 
is the sister of the well known scien- 
tist, Dr. lames H. Rogers, of Hyatts- 
ville, Md., who has done so much re- 
search along the line of underground 
systems, was recently so imprest by 

an editorial concerning standardiza- 
tion of radio apparatus that she de- 
cided to make use of the idea in what 
would constitute to be a woman's in- 
terpretation of the subject as applied 
to her apparel. The result is shown 
by a replica of the original water 
color shorn on this page. Unfortu- 
nately the coloring and rather elab- 
orate, vivid representation cannot be 
reproduced to full advantage. 

My radio girl is fully equipt 
with most of the necessary parapher- 
nalia for "list'ning in," receiving or 
sending. She has taken her grand- 
mother's hoop skirt for inductance, 
and a lovely parasol for an umbrella 
antenna. Bright jewels replaced with 
sparkling DeForest audions adorn 
her person, and now that Dame Fash- 
ion has decreed that every woman 
shall cover her ears with "pops," the 
receiving phone may be placed either 
above or concealed beneath this por- 
tion pf her artistic coiffure. Some- 

The "loop" is of the flat type and meas- 
ures eighteen inches on each side. The cross 
supports and protecting frame are made of 
white pine lattice A. inch thick by 1% or 
1% inches wide. Each of the cross sup- 
ports is 25% inches long. A notch is cut 
in each support at the center and then joined 
so as to form an "X ". Commencing 3% 
inches from the center, saw cuts % inch 
apart are made on both edges on each of 
the four legs. Beginning at the first or 
inner saw cut No. 26 S. C. C. wire is wound 

tightly in a clockwise direction to the 
outer edge. The loop is then turned 
around, the wire crossed over the leg, 
and the winding continued in an anti- 
clockwise direction on this side, back 
to the first saw cut. Two single 
Fahnestock connectors are then 
fastened to two of the legs -one con- 
nector on each -near the center. A 
cross strip is placed between the 
other two legs in the center of which 
a hole is bored about half way thru 
the strip. A hole of the same size 
is also bored in the center of the bot- 
tom protecting strip. A % -inch dowel 
rod is inserted in the lower hole past 
upward between the windings to the 
cross *rip. This allows the loop to 
be revolved. A set screw is inserted 
in the lower protecting strip to keep 
loop rigid in one direction, if desired. 
No coils are used, tuning being 
accomplisht solely with the variable 
condenser. There are 18 turns on each 
side of the loop and approximately 

90 feet of wire is used. This size of loop is 
most effective for wavelengths from 300 
to 500 meters but good results have been 
obtained on wavelengths up to 800 meters. 
Excellent results have been experienced 
with the apparatus in a moving auto and in 
buildings of all kinds of construction. As 
the radiophone stations of the Western 
Electric Co. at New York City and Deal 
Beach, N. J., are now operating on wave- 
lengths close to 400 meters, this loop has 
proven most effective. 

The Radio Girl 
By A. MAE ROGERS 
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times she uses a fan for transmitting 
the voice or a key thereon for Morse. 
Eveready b a t t e r i e s ingeniously 
placed in the bottom of her skirt al- 
most complete this wonderful cos- 
tume, but the most important thing 
now needed is to standardize the 
above outfit so the ladies may become 
attuned to perfect harmony -some- 
thing never before known or accom- 
plisht I I think the fair sex thus 
equipt will be a great incentive to 
other members of the Radio Sisters 

Miss Rogers Tells Us the Wireless Girl 
Has Come to Stay and to Prove It 
Presents Us With Thls Symbolic Por- 

trait of the Glrl In Question. 

to come forward and by combining 
efforts and suggestions they will 
greatly encourage and assist . them- 
selves and the radio amateur boys in 
the development of radio communi- 
cation under or above ground, as well 
as far beneath the sea. We sincerely 
hope soon to solve the mystery of 
standardization as suggested by Mr. 
Gernsback in a recent number of 
Radio Amateur News. Our radin 
girl will then be almost a perfect 
woman. 
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Music Wherever You Go 

HERE is the last word 
embodied in the port- 
able receiving set idea. 

This highly efficient instru- 
ment has been developt in 
the radio section of the Bu- 
reau of Standards at Wash- 
ington and,altho the experts 
of this %reap modestly re- 
ferred to it 71 being in the 
experimental stag e, it is 
probable that this type of 
Instrument is destined to be- 
come widely used on ac- 
count of its practical and 
portable nature. 

The present portaphone has 
one stage of radio amplifica- 
tion and two stages of audio 
amplification; one tube be- 
ing used both as a radio and 
audio amplification stage. 

By referring to the left 
hand illustration o f the 
above photograph, w hic h 
shows the internal construc- 
tion of the set, may be seen 
the loop which is wound 
upon the four sides of the 
cover. Directly in the cen- 
ter of this cover is the tun- 
ing condenser for wave - 
length variation. The instru- 
ment, by the way, was designed to receive 
waves of 500 meters. The vacuum tubes are 
of a special design requiring but 0.2 ampere 
to operate the filament. It will also be noted 
that both the A and B batteries are con- 
veniently arranged within the case, they be- 
ing as small and compact as possible in 
order to secure minimum weight for the en- 
tire unit. It will be seen that the amplify- 
ing transformers are at right angles to each 
other in order to eliminate all possible mu- 
tual effects between individual circuits. 

Government Experts Develop a Portable Radiophone 

The Portaphone Permits of Music Being Heard Anywhere Within i Large 
City and of Sufficient Intensity to Be Heard Clearly Within an Ordinary 

Room. 

When the radio telephone station of the 
Bureau of Standards at Washington is in 
operation with an antenna current of 2 am- 
peres while transmitting, music and speech 
may be readily picked up by a person situ- 
ated within the city limits by using the 
portaphone. 

The instrument itself without the horn 
is 12" high and 10" wide. This gives an 
idea of its compactness and portable natur.e. 
The horn, of course, may be strapt to the 
case and carried along as well. A desirable 

feature connected with the 
instrument is that it is very 
simple of operation and 
does not require an expert 
electrician or radio man to 
set it in operation. This fact 
alone opens up considerable 
future possibilities in the 
commercial field. Incidental- 
ly, it would be an ideal set 
for the more advanced ama- 
teur to take along with him 
on his vacation, be it far 
into the mountains or at the 
seashore. He thus can keep 
in touch with the news, 
weather reports, radiophone 
conversations, radiophone 
music, and any other infor- 
mation transmitted by radio. 

The approximate range of 
the instrument in its present 
development is about 20 
miles, but of course this can 
be considerably increased by 
making use of a regular 
antenna. An instrument sim- 
ilar to this one has been 
built at the radio section of 
the Bureau of Standards 
which is sufficiently power- 
ful as a transmittér to re- 
produce phonograph or other 

music with enough intensity so as to be 
heard within a room of considerable size 
and'which, by the way, would be an excel- 
lent arrangement for dancing. 

A more sensitive type of portaphone is 
now under construction by the Government 
experts. It will contain three radio and two 
audio stages of amplification and will be so 
arranged that the horn and all other in- 
struments are self- contained within the box. 
With this device music may be heard with- 
in the limits of any large city. 

Concerning Radio Development 
ASHORT time ago a contemporary 

technical magazine printed the an- 
nouncement that a certain well -known 
financial expert had launched forth the 
almost convincing statement that "In a 
year or so all phases of radio will have 
been so exhaustibly treated that there will 
be nothing more to write about." 

What childlike simplicity! Our financial 
' experts had better leave the matter of 
. scientific prophesies to persons a little more 

closely associated with any given matter, 
whether it be radio or ice -making. A med- 
ical doctor would hardly go to the shoe- 
maker for expert advice on neurasthenia. 

Then, also, such a statement naturally 
precludes that when all phases of radio 
have been so completely expounded, we 
shall have reached the zenith of radio ap- 
paratus development as well. 

This same magazine, naturally enough, 
went on to say that, although this great 
man spoke with conviction, past and pres- 
ent developments do not seem to indicate 
any such dire condition. 

Our contemporary writer might have 
gone on and given a few more solid rea- 
sons why this will not take place. For 
instance, the same thing might justly have 

aid concerning the telephone, which, 
oes not offer the many pos- 

sibilities and varied fields of exploitation 
that the Hertzien Science offers. The tele- 
phone/covers simply one condition : that of 
transmitting speech from one point to an- 
other. by wire. In this case we have seen 
where the human voice has bridged the 
short distance of a few miles to the present 
one of several thousand miles -and the 
end is not in sight. 

With this limited field of endeavor, 
would one say that the end of telephone 
development has been, reached, and that 
today there remains nothing to be written 
about the telephone? This is hardly the 
place to mention the number of periodicals 
which specialize in telephone and allied sub- 
jects, exclusive, of course, of the many 
general magazines and books which give a 
certain amount of space to the telephone. 

With this in view, consider now radio. 
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Not only does it take in radio telegraphy 
and telephony as well, but it takes in many 
kindred possibilities, both of the present 
and of the future. Take, for instance, 
telemechanics, radio dynamics or radio - 
kinetics, or whatever you wish to call it- 
that branch of radio which makes possible 
the operation and control of distant objects 
and devices by means of radio control: 
in other words, actuating instruments en- 
tirely without visible means. In this con- 
nection, by the way, the French and Eng- 
lish have done remarkable work of recent 
years, particularly during the war. 

Have no fear, when we have reached the 
top notch of radio telegraphy and telephony 
(a condition which, it is safe to say, will 
never be reached in our time), there will 
remain and probably will be discovered 
many additional effective labor -saving de- 
vices designed to relieve, or, at least, some- 
what alleviate, the burden of mankind. 
And radio will most certainly take an active 
part in these desirable things, whether it 
be safety devices at sea. on land and in 
the air. -P. H. B. 
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Design of a Radio Receiving Set 

WHAT WILL BE THE 
BEST MATERIAL TO 
WIND YOUR COIL 

ON? 

M1CARTA 
or Bake- 
lite tubing 
with 1 in. 
or 1/16 in. 

walls are probably 
the best materials to 
use for the cores of 
inductance coils al- 
tho cardboard tub- 
ing is satisfactory. 

The question of 
providing means of 
adjusting the coup- 
ling between t h e 
primary and sec- 
ondary of an oscil- 
lation transformer 
is pertinent at this 
time and. the follow- 
ing schemes have 
been suggested. 

The primary coil 
may be moved along 
its axis away from 
the secondary coil 
as shown in Fig. 12a or perpendicular to the 
axis as shown in Fig. 12b. In the second 
case the coils need only move a distance 
equal to the diameter of the coil to pass 
thru a point of zero coupling. 

DEAD ENDS IN COILS PRODUCE LOSSES 

WHICH RESULT IN POOR TUNING. HOW 
CAN THIS BE PREVENTED? 

This can be prevented by choosing coils 
of just the proper inductance value to give 
the desired wave length without taps. If 
it is desired to cover a range of wave 
lengths several ails should be chosen each 
one of which would be capable of covering 
a portion of this range. The Duo Lateral 
Coil is very convenient in this respect and 
can be purchased in a number of convenient 
sizes. 
HOW WOULD YOU CON. 
STRUCT A DEAD END 
SWITCH FOR YOUR LOAD 

ING COIL? 
The same result is obtained 
in single layer or banked 
wound coils by the use of 
dead end switches which 
break the coil up into a 
number of small sections. 
This can be simply accom- 
plisht in a number of ways. 
These methods making use 
of single pole double throw 
switches, a plug system and 
a special switch as illus- 
trated in Fig. 13. 

In some cases where dead 
end switches are not used 
it is found impossible to re- 
ceive some wavelengths due 
to the resonance of the coil 
system to some wavelength 
near the desired one. 

AN EXAMPLE YOU CAN 
FOLLOW 

Possibly the best way to 
describe the design of a re- 
ceiver will be to assume a 
set of given conditions and 
work out the design of a 
set to meet these conditions. 

Suppose you want to be 

Part 11 

By L. M. CLEMENT 

Fig. 6. The Center Illustrations Show Three Forms of Windings, Single- Layer, Double -Layer 
and Triple- Layer. To the Right and Left Are Shown Two Forms of Lattice -Wound Coils; 

the "Honeycomb" and the "Duo - Lateral." 

able to receive signals 
in 600 meters and also 
signals on 2500 meters. 

from ship stations 
the Arlington time 
From this informa- 

A- fig /2 (t 
Two of the Several Methods of Varying 
Primary and Secondary Inductive Coupling. 

tion our receiver should have a range of 
wave lengths from 400 -3000 meters. 

Let us assume that two variable con- 

follows:- 
Antenna capacity 450 M.M.fds. 
Tuning condenser 80 -150 M.M.fds. 
Wave length range 400 -300 meters. 

densers of 1500 
M.M.fds. maximum 
capacity and 80 M.- 
M.fds. minimum ca- 
pacity are available 
and that it will be 
possible to put up an 
antenna 20 ft. high 
and about 200 ft. 
long. 

From Table I we 
can determine ap- 
proximately the elec- 
trical constants of 
an antenna which it 
is possible to con- 
struct at our receiv- 
ing station. Suppose 
the antenna of the 
inverted "L" type 20 
ft. high and 200 
ft. long is avail- 
able. Its natural 
wave length is 275 
meters and its ca- 
pacity is 450 
M.M.fds. 

The given con- 
stants may be 
summed up as 

THE DETERMINATION OF THE SECONDARY 
CIRCUIT. 

Since the leads to the audion, the capacity 
of the grid- filament circuit of the audion 
and the distributed capacity of the coil are 
connected across the tuning condenser, we 
will add to the minimum capacity of the 
condenser a constant to take care of this 
effect. This constant will be about 60 M.- 
M.fds. Adding this to the minimum value 
of capacity of the secondary condenser the 
effective capacity range becomes 140 -1500 
M.M.fds. 
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of curves showing the wave 
length obtained with a given 
inductance and value of 
condenser capacity is shown 
in Fig. 7. For this particu- 
lar case it is desired to find 
the value of inductance 
which, when shunted by a 
capacity of 140 M.M.fds., 
will give a wave length of 
400 meters. Following the 
140 M.M.fds. line across we 
find that it intersects the .3 
M. H. curve near 400 me- 
ters. The maximum wave 
obtainable with this value. 
of inductance is found to be 
1260 meters by following the 
1500 meter line until inter- 
section with the .3 M. H. 
occurs. 

HOW MUCH OVERLAP 
SHOULD WE ALLOW FOR 

OUR RECEIVER? 

Allowing an overlap of 
20% of 250 meters we can 
proceed to find the induc- 
tance which will give 1040 
meters at 140 M.M.fds. ca- 
pacity. This is found to be 
2 M. H. but the maximum 
wave obtainable is about 
4500 meters which is above 
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TABLE III 
Table Giviag the Effective Value of Capacity of on Antenna and Series Cond 

Capacity of the Capacity of Various Antenna Systems 
Senes Condenser 

in M. Mfds 100 150 200 300 400 500 600 700 800 1000 1250 1500 

25 
SO 
75 

108 
150 

200 
400 
sog 
608 

800 
900 

10011 
12511 
1301 
2000 
2500 
3001 
4000 
5000 

20 
33 
42 
50 
60 
66 

80 

85 
87.5 
88.8 
90 
90.5 
93 
94 

96 
97 
97.5 
98 

21.5 
37.5 
50 
60 
75 
85 

100 
109 
115 
120 
124 
126 
128.5 
130 
134 
136 
139 
142 
143 
144 
145 

22.2 
40 
54.5 
66 
86 

100 
120 
133 
142 

155 
160 
163 
166 
172 
176 
181 
185 
187 
190 
192 

23 
42.9 
60 
75 

100 
120 
150 
171 
187 

210 
218 

230 
242 
250 
260 

276 
283 

23.5 
44.5 
63 
80 

109 
133 
171 
200 
222 
240 
254 
266 
278 
285 
302 
316 
334 
344 
354 

370 

23.6 23.6 
45.5 46.2 
65 67 
83 85 

115 120 
142 150 
187 200 
222 240 
250 272 
272 300 
291 323 
308 343 
320 360 
333 400 
357 405 
375 429 
400 462 
416 484 
429 S00 
445 522 
455 535 

24 
46.7 
68 
87.5 

124 
155 
210 
254 
291 
323 

373 
394 
412 
450 
480 
519 
547 

597 
639 

24.2 24.4 
47.2 47.7 48 48.5 

88.8 917 93 94 
5 

126 130 134 136 
160 166 173 176 
218 230 242 250 
266 285 302 316 
308 333 356 375 
343 400 405 429 
373 412 450 460 
400 445 487 522 
424 473 524 563 
445 500 550 600 
487 550 625 682 
522 
571 

60 
66 

682 
859 

607 714 832 937 
634 750 882 1000 
668 800 951 1090 
690 833 1006 1150 

the upper limit desired. By choosing 1.5 
instead of 2 M. H. a smaller coil results and 
the wave length range becomes about 740- 
3350 meters. 

Thus it is seen that a 1.5 
M. H. coil with a tap at .3 M. 
H. or a .3 M. H. and 12 M. H. 
coil will be satisfactory for the 
secondary circuit of the re- 
ceiver. 

PRIMARY CIRCUITS. 

The primary circuit consists 
of the antenna in series with 
the primary condenser and the 
loading and coupling induc- 
tances. In order to be able to 
calculate the wave length of the 
circuit, or the inductances re- 
quired, we must first determine 
the effective capacity of the 
antenna and antenna condenser 
at the maximum and minimum 
condenser setting. 
HOW DO WE FIND THE VALUE 

OF TWO CONDENSERS IN 
SERIES? 

Table III is so constructed 
that this effective capacity is 
easily found. In our case the antenna capacity is 450 
M.M.fds. and it is desired to 
find the effective capacity of 100 in series 
with 450. From the table, 100 in series with 
400 is 80 and 100 in series with 500 is 83, 
so that 100 in series with 450 is about 82. 
In the same way 1500 in series with 450 is 
found to be 340 M.M.fds. The effective 
capacity of the antenna system is varied 
from 82 to 340 M.M.fds. 

Allowing a 20% overlap which amounts 
to 140 meters in this case, it is now ne- 
cessary to determine the inductance which, 

Fig. /3 
Three Practical Methods of Dead - Ending Coils, First by Means of Small Knife Switches, Second by Mean. of Plugs. Third by Means 

Of a Circular Switch. 

II 
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Family of Curves, Show n0 the Wave Length 
Obtained With a Given inductance and 

Capac ty. 

Refer to Fig. 7 and follow the 82 m. mfd. 
line until it intersects the inductance curve 
nearest 560 meters. It is found that a total 
of 1 m. h. will be needed for this second 
wave length tap of the primary inductance. 
The maximum wave length for this induct- 
ance is found in the same way and is 1100 

meters. 
In the same way it is found 

that 2 m. h. will give a wave 
length range of from 800 to 
1500 meters, 4.5 m. h. a range 
of from 1100 -2200 meters and 
9.5 m. h. a range of from 
1700 -3250 m. h. 

In the last case a 10 m. h. 
inductance would give sufficient 
overlap, but its maximum wave 
length would be 4500 meters. 
More overlap is allowed at this 
point so that the total induc- 
tance may be reduced and still 
meet the maximum wave 
length requirement of 3000 
meters. 

The electrical constants of 
the receiver just determined 
can be tabulated as shown in 
Table IV. 

when shunted by 82 m. mfds., will be res- 
onant to waves of 560 meters length. (700- 
140). 

Referring to Fig. 7 and following the 82 
M.M.fds. line until it interjects a curve 
near 400 meters, it is found that .5 m. h. 
is needed. The maximum wave for 340 
m mfds. is 700 meters. 
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Inductance Da a On Single Layer Coils for 
Three Sizes of Tubes. 

using 
tance 

HOW WOULD YOU USE HONEY- 
COMB OR DUO -LATERAL. 

COILS IN A RECEIVER? 

A very satisfactory type of 
receiver can be constructed by 

just the right value of induc- 
or series of inductances to 

(Continued on page 110) 

TABLE 1V 
Table Showing Electrical Constants Determined for the Receiving Set 

Variation of 
Capacity range the effective Total Induct- Wave length of variable capacity of the ance loading in Added Induct. range of the Coil condenser C antenna circuit antenna circuit ance in M.H. circuit in me. Number in M. Mfds. in M. Mids. in M.H. (L -L) ter! 

s. 100 1500 82 340 
a. 100 1500 82 340 
3. 100 1500 82 340 
s 100 1500 82 340 
5. 100 1500 82 340 

5 
1.0 
2.0 
4.5 
9.5 

e.0 
3.5 
5.0 

400 
560 
80 

1200 
1700 

700 

l5Ó0 
2250 
3250 

1a. 
aa. 

Secondary Circuit 
Effective va- 
riation of ca. 
pacity of the 
secondary con- 
denser, taking 
into account 
the tube and 

leads 
80 1500 140 1500 
80 1500 140 1500 1.0 .7 

400 1260 
740 3230 

Mechanical Data 
I. oils wound with 10 strands of No. 38 B. E. C. 

Coil 
No. Inductance 
I. 

.5 
} 1 mh. 2. S 

3. 1.0 
4. 2.5 
5. 5.0 

la. 
7 } 1 mb. 2a. 

Diameter 
of Coil Length 

Type of 
Winding 

Total 
Turns 

4K" 1.85" Single Layer 94 
43 ' 1.85" Singe Layer 94 
45yä6" 1.37^ Double Layer Banked 137 
6 " 1.54" Double Layer Banked 154 
44- 1.85" Single Layer 94 

Tap 
Turns 

.... 
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Unique Electric Wave Model 
By R. C. CLINKER* 

HERE is an interesting device 
of a type seldom seen in this 
country. It is employed in 

England to demonstrate in strikingly 
graphic manner just what takes place 
in a loop receiver during the recep- 
tion of Hertaian waves. As a well - 
known educator recently wrote us, 
graphic illustrations, altho older than 
script, remain the most direct and 
easily understandable method of de- 
scription. -The Editor. 

The movable wood strip with sin- 
uous edge is intended to represent the 
waves of magnetic lines of force, 
which, traveling horizontally, cut in 
succession the two vertical sides of 
a rectangular receiving loop. The 
wave length is, here, 5 inches, and 
the black line running lengthwise is 

at the zero of magnetic force. The 
two vertical arrows, which slide be- 
tween rollers, represent the positions of 
the two sides of the coil, and their ver- 
tical motion represent the amplitudes and 
the phases of the EMF's induced in the 
two sides. The resultant EMF in one 
turn of the coil is, therefore, represent- 
ed in magnitude, and phase by the line 

The Sine Wave Moves Along a Grooved Track Causing the 
Two Arrows to Move Up and Down According to the 

Amplitude of the Wave. 

joining the two arrow tips. It will be seen 
that the width of the coil in the model is 
of necessity greatly exaggerated, over that 
in the practical case, as it is about one -tenth 
the wavelength. Nevertheless the useful 
EMF (viz., the line joining the arrow 
heads) is seen to be small compared to the 

Transformer Engineer, The British Thomson Houston Co., Ltd. 

A Telescopic Quenched 
Spark Gap 

The quenched spark gap when properly 
constructed and operated is a very efficient 
instrument, but there are many of these 
devices in use to -day which are of old de- 
sign, being hard to adjust rapidly, which do 
not give the high grade of service which is 

naturally expected from them. 
A new type of telescoping spark gap of 

the quenched type is shown in the accom- 
panying picture, which is very easily made 
and can be adjusted through a wide range 
of power requirements, without changing 
any clips, simply by turning the hard rubber 
or composition handle fitted to the small 
electrodes. 

Reference to the photograph will disclose 
the fact that the gap in question is made up . 

of two separate sets of electrodes of dif- 
ferent sizes, the smaller of which can be 

With This Simple Quench Gap Proper Ad- 
justment Is 

Compyslt uKnob. Turning the 
n 

EMF induced in each side. In the 
practical case it is far smaller as the 
coil is usually far shorter compared 
to the wavelength. Placing the right - 
hand arrow one position to the R.H. 
gives us a coil of length equal to 
quarter of a wave and a phase dis- 
placement of 90° between the EMF's. 
Moving again to another position 
gives a coil of a half wavelength, and 
only now is the full sum of the EMF's 
available to act on the receiver. 

In the practical case the induced 
EMF's are nearly, but not quite in 
opposition, as regards useful result. 
It is only the "not quite" which al- 
lows us to hear the signal. In other 
words, we are, in using a loop re- 
ceiver 4 feet long, dependent for our 
signal on the minute interval of time 
taken for the ether wave, traveling 
at 186,000 miles per second, to cover 

a distance of 4 feet. 
Placing both arrows in position 1, i.e., 

turning the coil so that its plane lies across 
the line of advance of the wave, gives 
complete opposition of the EMF's and no 
signal. However, the full value of EMF 
is still induced in the sides of the coil. 

Simple Amplifying Trans- 
formers and Mountings 

contained within the larger which are made 

in the form of annular rings. 
The small electrodes can be made from 

any desired number and size brass disks, 
half a dozen one -half inch circular disks 
being suitable for powers up to % K.W. 
These are separated by mica washers with / inch center holes, the complete pile of 
disks and washers being held together by 

shellac, after the end disk has been fitted 
to the threaded shaft. These disks should 
have rounded edges to prevent sparking 
over the washers on the outside, and at the 
same time permit contact to be made with 
the inner edges of the annular rings, which 
form the large electrodes; also with 
rounded edges. 

Large mica or paper washers can be made 
to separate the metal washers which form 
the annular electrodes of the gap. Several 
small holes can be punched in these in- 
sulating washers which will permit the 
spark to jump. The pile of half a dozen 
or more of these large parts can be held 
together by the pressure on the cross sup- 
port which holds the insulated bushing and 
binding post (the latter not shown) that go 
with the small electrode adjusting shaft or 
bolt. All these parts can be mounted on a 

porcelain fixture base or any good insulat- 
ing substance. 

Contributed by R. U. CLARK, 3D. 

The amplifying transformer of to -day is 

so well made and so reasonably priced that 
very few radio men care to undertake the 
construction of such a device, but there are 
some who might like to buy the parts and 
mount them to suit themselves. 

Any experimenter who wishes to save 
time and expense in making up a neat 
mounting for the above mentioned device 
may be able to get some helpful ideas from 
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the illustration of one simple type of base. 
core and support which can be constructed 
from materials of a standard nature that 
require little alteration to make them of 
use. 

The base of the instrument is made from 
a second -hand porcelain socket base of the 
kind used with old or new style electric 
wall lamp sockets. The center of this is 

slightly lower than the rest, thus forming a 

sort of nest for the metal cup, also part of 
an electric light fixture taken from an old 
chandelier, to fit in. 

The core of the transformer is made of 
sheet steel well annealed, the circular pieces 
being made from steel split washers of the 
kind used on Ford Autos for keeping the 
felt wheel packing in place. These are 
sawed out on,the inside when necessary to 
make the coil fit in place easily. The small- 
est coils will, however, fit without any need 
of cutting away the metal here. 

All of the parts just mentioned are 
clampt to the base by two vertical bolts 
which hold the instrument together. The 

(Continued on page 118) 

Here Is a Way to Build Small Amplifying 
Transformers at Minimum Cost 
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Some Notes On A Good Amplifier 

THE amplifier described below has 
been in use for some months, and 
it is of such simplicity of con - 

struction that no special knowledge is 
required to build it. First purchase 
the amplifying transformers, rheostats, 
jacks and panel material, etc., and then 
proceed with a straight wiring job. 
Those bugbears of amplifier experi- 
menters, grid leaks and grid condens- 
ers are conspicuous by their absence in 
this amplifier. 

The secret is to apply a suitable neg- 
ative potential to the grids of the am- 
plifier tubes by utilizing the potential 
drop across the "A" battery when the 
filament is at incandescence. In other 
words, apply the potentiometer princi- 
ple to the grid circuit. In order to 
he able to apply any potential (with- 
in the necessary limits) to the grid, two 
rheostats are connected in series with 
each filament, and the grid connection, after 
going through the secondary of the ampli- 
fying transformer, is brought to the middle 
point of these rheostats, that is, the wire 
connecting them. The diagram in Fig. 1 

makes this very clear. By manipulating 
the rheostats, the amount of resistance on 
either side of this connecting wire, is 
varied, and hence the actual potential of 
this part of the circuit is controlled. 

All the symbols in the diagram have the 
usual meaning. 

By LOUIS FUNKE 

e á,u.f 

,rr 

Py ! , omc<.i,v mi 

placing primary of amplifying trans- 
former in circuit with the plate and 
"B" battery of the VT. 

When a plug is inserted, XX are 
pushed apart from YY throwing prim- 
ary of transformer out of circuit. The 
plug makes contact with XX, however, 
placing the telephones (which are con- 
nected to the plug) in series with the 
plate and "B" battery. Hence the 
transformer or phones may be caused 
to function in any particular step. The 
last step need have no YY terminals. 

DATA ON LAY -OUT. 
The lay -out of the different items can 

be as in diagram, except perhaps that 
the "B" battery terminals can be 

Complete Circuit Diagram of the Three Step Amplifier brought lower down. 
and Detector Which Has Given Mr. Funke Excellent Adjacent amplifying transformers 

Results must be at least two inches apart and 
Here is the explanation of Fig. 2 as at right angles to one another. Materials 

shown, XX make contact with YY, thus °ceded for the system are: 
3 VT sockets. 
3 amplifying transformers. 
3 two- circuit jacks. 
6 panel -type rheostats. 
6 binding posts. 
Panel 10 x 12 x 3/16" bakelite or as de- 

sired: 
Screws, nuts, washers, according to de- 

sign. 
30 40-ft. electrician's fixture wire (insu- 

lated) for connections. Solder all connec- 
tions. 

The sockets are mounted on a horizontal 
shelf at the back of the panel ana peep 
holes are provided to observe filaments. 

'Manager Radio Dept., Bambergers, Newark, 
N. J. 

Specific Wiring Detail of the Plug and Jack 
System 

High Efficiency Spark Gap 

IUIIIIIIIIUIDIIb 
I illllli 

dose9%ri%r 

Two Peaapective Views of This Efficient 
Spark Gap as Well no Wiring Diagram of 

the Brake Arrangement. 

By ALFRED LINDSAY 

The rotor of this spark gap is made 
from a piece of copper five inches in diam- 
eter with a hole cut three inches in diam- 
eter. The teeth, or sparking points, can be 
cut out with a hack saw and finisht off 
with a file and the holes drilled for mount - 
ing on the insulating disk. 

The uprights are made of bakelite; if 
bakelite cannot be obtained, wood or other 
insulating material will do. The bottom 
is drilled and tapt for machine screws, 
this is for fastening to base. The top is 
drilled just big enough to permit the elec- 
trode to pass thru. 

The latter is made of copper and 
threaded about two- thirds of its length. 

We will now turn to the main feature, 
and that is the magnetic brake. The brake 
band is made of stiff spring brass, lined 
on the inside with fiber and on the outside 
a piece of soft iron is fastened. The 
electro- magnets can be obtained from an 
old bell, preferably a large one. 

The action of the brake is as follows, 
when the motor is running the magnets 
are excited and the brake band is held 
clown. When the current is off the band 
is released and rubs against the fiber pul- 
ley, thus stopping the motor. 

You will notice that the rotor is pat- 
terned somewhat after a circular saw ro- 
tating backwards so that there is an in- 
stantaneous break and all danger of the 
spark to drag is avoided. 

The brake magnet is placed in series 
with a lamp and then shunted across the 
terminals of the motor. 
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Detailed Construction Data on the Various 
Parts Necessary to Build the Gap. Note 
the Teeth of the Rotor Which Form Excel- 
lent Sparking Points. Looks Somewhat 

Like a Circular Saw. 
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Vacuum Tube Controlling Units 
Iy J. STANLEY BROWN* 

t 
Four Views of the Vacuum Tube Control Panel Assembly. These Sketches Serve to Give a Good Idea of the Necessary Parts. To the 
Extreme Left le Shown a Sketch of How the Front of Panel Should Appear. In the Center Is Shown a Back View of the Panel Connec- 
tions. To the Extreme Right Is Shown a Side View of the Instrument In the Box In Which It Is Contained. By Following Out the General 

Method of Assembly Employed by Mr. Brown a Very Businesslike Instrument WIII Reward the Constructor's Efforts. 

In the March issue of RADIO AMATEUR 
NEWS there were constructional details of 
a fine little set for short wave reception 
which in actual practise has proven very 
popular. The writer has received letters 
from many amateurs who have built the 
set and secured the best of results with it. 
This led to the designing of a vacuum tube 
controlling panel and a two -stage amplifier 
that are of such size as to permit strap - 
connection of the binding posts from one 
unit to another and to the short wave set 
just mentioned. These designs are about 
to go into production, and if the amateur 
does not wish to construct them, he may 
secure them on the market. 

N assembly drawing of the vacuum 
tube control panel is shown in 
Fig. 1, and it should serve to give 
one a very good idea of the com- 
ponent parts. The panel is made 

of % inch Formica and is best given a grain 
finish. The socket should be any of the 
standard ones now upon the market. No 
dimensions are given for the entire in- 
strument, as it should be built to the same 
height as the short wave set before men- 
tioned. The rheostat is more novel than 

any other feature of the set, as it is but 
two inches in diameter. It is wound to 
a resistance of ten ohms on a fibre form 
1/32 inch by inch, which is notched on 
the edge, twenty-four notches to the inch. 
A little more than 13 feet of wire is re- 
quired. After this strip is wound with 
wire it is screwed to the periphery of a %- 
inch Formica disc, 1% inches diameter. 
This disc is held on center by the shaft 
and to the panel by a flat -head No. 8-32 
machine screw. This screw is long enough 
so that it acts as a stop for the contactor 
arm, as well as to furnish a means of 
fastening. The shaft and knob are iden- 
tical in construction to the shaft and knob 
used for the short wave set, except that 
the shaft is a little longer and that the 
knob has an arrow engraved upon it. An 
original feature of this rheostat is the 
means of making contact with the differ- 
ent turns of wire. A punched and formed 
piece, similar to a copper tubing connection 
lug, is held on the shaft between two %- 
inch No. 24 nuts. The diameter of the 
hole is % inch. The rear of it is closed 
up and a small coil spring of the compres- 
sion type is inserted. After this an oval- 

1;5.2 
The Necessity of an Instrument to Supply the 

the Leftcis the 
Amplifier 

nt View While the Sketch to the Right I the (Back View of The 
Two-Stage 

Sketch 
ee 

Eddie Engineer, Signal Electric Mfg. Company. 
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nosed plug of % -inch brasserod is put into 
place to serve as a contact. It should 
move freely but not loosely in the lug. A 
four -legged spring washer with a solder lug 
is placed under the bottom nut to serve 
as a means of connection and tension 
regulation. 

One may see the exact connections by 
looking at the rear view of the panel. They 
should be of No. 14 hard drawn copper 
wire and covered with Empire Cloth 
Tubing at the points indicated. It is highly 
essential in the construction of vacuum 
tube apparatus that a non -corrosive flux be 
used when soldering. 

The case for the instrument under dis- 
cussion is made of birch and given a good 
mahogany finish. It should be of the same 
height and thickness as that made for the 
short wave set previously mentioned. 

THE TWO -STAGE AUDIO FREQUENCY 
AMPLIFIER 

The necessity of an instrument to supply 
the demand for a compact and simple two - 
stage audio frequency amplifier caused the 
design shown in Fig. 2. As will be noticed, 
it is very small and compact and makes use 
of two Federal audio frequency amplifier 
transformers. No means of plugging in 
successive stages of amplification is pro- 
vided, as it would complicate the construc- 
tion to a considerable extent beyond the 
point that would be warranted when try- 
ing to design a simple amplifying unit. It 
will be noticed that there is no filament 
switch, but it will be found unnecessary 
upon closer inspection of the rheostats, as 
they are so constructed as to allow the con- 
tactor to run off of the winding when the 
operator cuts all of the resistance out of 
the circuit. This is of value as a means 
of protection, as the Marconi Vacuum 
Tubes takes but 0.7 ampere of filament cur- 
rent and the battery, which should be a 4- 
volt one, is usually replaced by a 6-volt 
storage unit in most sets and is apt to re- 
cuperate to a great enough voltage, when 
charged, to burn out the filament if the 
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Radio News for August, 1920 

Here Is a Diagram of the Connections Which 
May Be Employed In Hooking Up This Two - 

Stage Amplifier. 

rheostat is left at the same value of resist- 
ance as before charging. With this means 
of filament cut off, it is necessary to make 
the filament circuit with all of the resist- 
ance in. 

The mounting feet are taken off the am- 
plifying transformers and they are mounted 
in the manner shown in details A and B of 
Fig. 4. It is quite essential that they be 
mounted at right angles to each other. It 
is rather desirable in most cases to ground 
their cores and also the negative side of 
the filament. It is not necessary that Fed- 
eral Transformers be used, but they lend 
themselves very well to the design, are of 
the correct impedance for the Marconi 
Tube and are the smallest obtainable. How- 
ever, most any other dependable type may 

be employed, the builder making the neces- 
sary construction changes in the manner 
of mounting them. 

The connections are shown in Fig. 3. 
The negative resistance is best determined 
by experiment, although for the transform- 
ers under discussion it should be of the 
order of 2 or 21/4 ohms. It will be found 
to be a different value for different types 
of bulbs. Make the connections of the 
same wire as used for the vacuum tube 
control panel. In other words, these should 
preferably be of N. 14 copper wire, cov- 
ered with Empire Cloth Tubing, and, when 
necessary to use a fool -proof Joint, employ 
resin -core solder. 

CONSTRUCTIONAL POINTS 
The panel of the control panel is % x 51/4 

inches high by 51/4 inches long, while the 
amplifier panel is the same thickness and 
height, but is 71/4 inches long. 

The grid condenser on the control panel 
may be seen extending from the right - 
hand corner of the vacuum tube base. It 
is made with a mica dielectric to a capacity 
of 100 m. -mfds. (micro -microfarad) and 
is shunted by a 2- megohm (two million 
ohms) grid leak, which may be made by 
dipping a strip of drawing paper in India 
ink and measuring on a bridge. The grid 
leak- condenser unit is then clamped to- 
gether with a couple of machine screws 
and dipped in shellack and baked. 

Place the input posts on the control panel 
so as to permit neat -looking strap con- 
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fry. ¢ 
These Two Details of the Amplifying Trans- formers Show Method of Mounting. It Will 
Be Noted That They Are at Right Angles to 

Each Other. 

nection to the secondary posts on the short 
ave set mentioned before. Follow the 

same procedure with the tickler. The input 
posts on the amplifier panel should be so 
placed as to permit strap connections to 
the telephone posts on the control panel. 
Respective A battery posts are opposite and 
negative B battery posts should correspond. 
The placing of positive B battery posts per- 
mits a fairly short connection between 
them. 

With the above ideas set forth it is my 
hope that some of the more progressive 
experimenters will build themselves some 
similar equipment, as it is my belief that 
this is the class of apparatus coming more 
and more into use as amateur radio ad- 
vances. 

The Construction of a Cade Type Antenna 
MONG the vast number of new ideas 

in radio brought out by the late war 
is one of which little, if anything, has 

been written in amateur radio publications, 
and perhaps for no other reason than that 
because of its simplicity it has failed to 
attract attention in the presence of more 
complicated developments which are so 
often a source of mystery and allurement 
to the amateur. But now that the maga- 
zines seem to have devoted a very generous 
amount of publicity to the "19 -stage audio - 
frequency amplifiers" and the "100- horse- 
power loud speakers," during the past few 
months (all of which, we will admit, is 
very interesting to know about), it occurs 
to us that it would not be altogether im- 
proper to perpetrate a little bit of some- 
thing practical upon the serious -minded 
ones of our great amateur fraternity, 
Therefore, without further wordy discourse, 
allow us to introduce to you the cage an- 
tenna. It is a development of the British 
Royal Navy, and that this type of antenna 
is one of considerable merit is borne out by 
the fact that it has been adopted by our 
own navy, and is now installed on a large 
number of our fighting ships from the 
super- dreadnought and battle cruiser class 
down to the smaller craft of the destroyer 
and sub- chaser class. 

Its installation and satisfactory operation 
on the smaller ships should suggest to the 
progressive amateur the possibilities of this 
type of antenna in 200 -meter work. Elec- 
trically this antenna is the equal, if not the 
peer, in efficiency of any flat -top antenna 
(now in use by most amateurs) approach- 
ing it in physical dimensions ; it has actual- 
ly increased radiation, at short wave 
lengths, other conditions being equal, and 
in addition, from a constructional stand- 
point, has these further advantages: 

It is extremely light in weight, due to the 
elimination of spreaders, insulators and bri- 
dles. Because of this fact, it may be sup- 
ported by very light masts and without an 
elaborate system of guy wires. It collects a 
negligible amount of snow and sleet in 
winter, and offers a minimum of resistance 

By LLOYD C. GREENE 
to high winds. During the severe winter 
just past this type of antenna (which is 
now in use in the First Naval District by a 
few amateurs who have learned of its ad- 
vantages over the old "reliable" ( ?) flat- 
top) was swinging high when many a flat- 
top was reposing peacefully in a snowdrift 
out in the back yard. 

THE NECESSARY MATERIAL. 
The material necessary for the construc- 

tion of the antenna is as follows: 
4 wooden hoops, preferably ship's mast 
hoops, 15" diameter ; 

2 doz. 2" 8/32 round head machine screws; 
2 doz. 8/32 nuts; 
4 doz. washers for screws; 
12' No. 16 galv. iron wire; 
330' antenna wire, preferably 7- strand, 

tinned copper; 
2 10" electrose insulators. 
Note.- Wooden Bicycle wheel rims may 

he substituted for ship's mast hoops, in 

which case it is left to the ingenuity of the 
amateur to work out his own constructional 
details. Mr. Austin Rowe of Winthrop, 
Mass., finds a satisfactory method of em- 
ploying rims. 

CONSTRUCTION. 

Space the circumference of the hoops 
into six equal parts; drill holes through 
rim of hoops from oats de circumference 
at the spaced points with No. 29 drill; after 
drilling all four hoops, insert s -rews from 
the inside, placing a washer b.tween the 
head of each screw and the inside of the 
hoop rim to give screw head a bearing on 
the wood; from the outside, where the 
screws protrude, place another washer and 
a nut, but do not secure nut yet. Next cut 
the 12' piece of galvanized iron wire into 6 "- lengths; each of these 6 "- lengths is to act 
as a "fastener" to secure the hoops to the 
antenna strands and should be put on the 

(Continued on page 118) 
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General Detail Plan of the Various Parts Which Enter Into the Construction of a Cage Type 
Antenna. Aitho This Type of Antenna Is at Present Not Very Well Known by Many Ama- 
teurs, Its Simplicity and Effectiveness Is Destined to Make It Very Popular. Let Us Hear 

a Few Good Accounts of Its Use in the Near Future. 
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Radio Telephony on Aeroplanes 
By MAJOR C. E. PRINCE. O. B. E. 

In Some Air Trials With Early Types of Soft -valve Receiver, It was Noticed That to Alter 
the Filament Brightness of This Circuit Made a Very Convenient Way of Finally Con- 

trolling the Action After the Circuit Had Been Set Near the Critical Point. 

THE summer of 1915 is believed to 
have been the ery first occasion 
when wireless speech was received 
from an aeroplane. At that period 
the soft valve was in use, with a 

lime- coated platinum filament, and the han- 
dling of this by unskilled persons was one 
of the greatest difficulties. Except for this, 
the purely electrical difficulties have thru- 
out been far less serious than the telephonic, 
practical and mechanical ones. 

Lt the early stages the difficulties of re- 
ception of speech in the air were so great 
that only transmission from air to ground 
was attempted, and the first practical set 
evolved was a transmitter, capable of em- 
ploying either speech, continuous wave, or 
interrupted continuous wave (subsequently 
called "tonic train "). 

It was essentially a self- contained oscil- 
lating system, to which the aerial was loose- 
ly coupled. The microphone was inserted 
in the earth -lead, and modulated the radia- 
tion by varying the resistance of the aerial. 
Some of the best ground microphones 
proved useless in the air, and the choice 
finally rested on an old -type Hunnings 
Cone. It is almost impossible to predict 
from its behavior on the ground whether 
any particular microphone or type of mi- 
crophone will work satisfactorily in an 
aeroplane; and in the Royal Air Force 
every individual instrument was tested ac- 
tually in the air. 

The set was used on a trailing aerial 250 
ft. long, and employed a wavelength of ap- 
proximately 300 meters, not very far re- 
moved from the natural wavelength of the 
aerial. In consequence, the radiation was 
very good. 

The author was admirably assisted in the 
production of this set by Lieut. (now Capt.) 
McDougald, R.A.F. ; it was the first prac- 
tical aeroplane telephone ever produced. 

This transmission was at first received 
on the ground on a Marconi double -mag- 
nification circuit in which a single soft valve 
was employed for both high- frequency and 
low- frequency magnification, a carborun- 
dum crystal being used for rectification. 
The ordinary working limit of range from 
air to ground was about 20 miles for tel- 
ephony, 30 to 35 for tonic train, and about 

double this distance for pure continuous - 
wave transmission. 

The author made up a valve receiver with 
one soft valve, with practically similar cir- 
cuits to the ground set, which was tested 
in the autumn of 1916, and ranges of from 
30 to 50 miles were obtained from a %- 
k.w. spark set. It was on this receiver that 
intelligible speech was first heard in the air. 

The overseas Forces did not for a long 
time make any use of air -to- ground tele- 
phony ; an urgent demand arose, however,' 
for telephonic communication between ma- 
chines in the air, and all energies were de- 
voted to solving this'far more difficult prob- 
lem. There was for a long time no demand 
for both -way working, and a machine was 
equipt either for transmission (for the 
leader to give orders), or reception (for 
his formation to receive them). 

It was necessary to eliminate all possible 
adjustments; the transmitting apparatus 
had none, and the receiving apparatus on., 
two, one of which was seldom touched. 

A reliable, small, hard transmitting valve 
of French type, capable of handling about 
20 watts, and similar valves with slightly 
more open grid for use in reception, became 
available. 

Dealing first with the transmitting ap- 
paratus, an ordinary reaction or regenera- 
tive circuit provided the radio power and 
the only electrical difficulty was the choice 
of the best method of applying the voice 
modulations. The coupled- circuit system 
was ruled out on account of the coupline 
and tuning adjustments and its output lim- 
itations. 

In comparing different means of modu- 
lation, variations of intensity or output are 
always accompanied by some change of 
wavelength, and the receiver can be adapted 
to take advantage of one or the other fac- 
tor. In practise both factors can be laid 
under contribution, tho probably the ideal 
method of modulation would change in- 
tensity only. 

In any system in which the change of 
wavelength preponderates, good or bad ar- 
ticulation can be produced on a reaction re- 
ceiver according to the slope of the res- 
onance curve on which the adjustment is 
made. 

82 

No method of controlling the radiation 
directly by the microphone proved free from 
grave disadvantages, and the choice there- 
fore fell on some form of indirect control. 
The arrangement finally adopted is gener- 
ally known as "choke control," in which 
the modulation is applied to the anode cir- 
cuit of the contrdl valve. 

Let us suppose that in the anode feed 
circuit of a simple valve oscillator is placed 
the secondary winding of an ordinary step - 
up transformer, the primary of which is a 
microphone and battery circuit (Fig. 1). 
The variations produced by the voice will 
give rise to changes of potential in the 
anode feed circuit, which will be equivalent 
to applying to the oscillating valve more or 
less high tension, and will alter the radia- 
tion in a sympathetic manner. Since, how- 
ever, the energy dealt with will be weak 
compared with the main supply, success will 
be only partial. For magnifying this effect 
let us now introduce another or "control" 
valve whose grid is acted on by the original 
microphone transformer, and whose anode 
is in series with a one -to -one transformer 
in place of the original one (Fig. 2). If 
the two valves are comparable and have ap- 
plied to them similar high tension, we are 
now able to apply a modulation or varia- 
tion of the same order as the energy dealt 
with by the first or "power" valve. 

From this point easy steps take us to the 
actual circuit employed. The control valve 
can be supplied from the same source of 
high tension as the power valve; the trans- 
former can become a choke coil (which is, 
in effect, a one -to -one transformer), and it 
is an obvious arrangement to work the fila- 
ments and the microphone primary circuit 
off the same low -tension battery. 

The circuit now becomes as shown in Fig. 
3, in which P is the power and C the con- 
trol valve, L is the choke coil, and T the 
microphone transformer. HT is the source 
of high- tension supply, and F is the fila- 
ment battery. 

It will be seen that the anodes of both 
valves draw their high- tension D.C. supply 
through the choke winding, and as long as 
the microphone is quiescent, the output and 
general behavior do not differ from that of 
the power circuit considered as a plain one - 
valve oscillator. When, however, varia- 
tions take place in the control -valve anode 
circuit at speech frequency, very large 
surges are set up in that of the power valve, 
which may approximate to the original 
high- tension D.C. potential and so sweep 
the output from nearly double its steady 
value to almost zero. 

I 

IMO 

NINO 

fy l 
n This Diagram, the Anode Feed Circuit of 

a Simple Valve Oscillator Is Placed In the 
Secondary Winding of an Ordinary Step up 

Transformer. 
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Radio News for August, 1920 

Choke control proved pre -eminently suit- 
able for air working, and no other method 
of modulation survived in competition with 
it. There are absolutely no critical adjust- 
ments to be made. Almost every constant 
can be changed within quite wide limits, 
and tho it may thus be caused to work 
more or less efficiently, it never reaches a 
point of complete failure. 

The little 20 -watt choke control set, de- 
signed by the author on the principles out- 
lined above, was very successful, and be- 
came the standard R.A.F. set with which 
all the air transmission has, up to the pres- 
ent, been done. 

One of its features, which was largely re- 
sponsible for its success, was the use of 
"remote control." Things were so arranged 
that the set proper could be mounted at a 
distance in any convenient position, and 
only a very small control unit for operating 
it was brought within reach of the user's 
hand. In the case of the transmitter no 
adjustments were necessary. The control 
unit carried only a switch, In aerial am- 
meter, and plugs for microphone and tele- 
phone receiver. 

The switch made or broke the dynamo 
field, filament, and microphone circuits, so 
that when it was off every circuit was dead. 
It was necessary merely to switch on and 
talk. Simplification could go no further; 
but how necessary this was can only be 
appreciated, perhaps, by those familiar with 
air work. 

Although the first telephone had been 
supplied with high- tension current from dry 
cells, these were completely superseded by 
small air -driven generators, the improved 
descendants of one made for the author by 
Mr. Mackie early in 1916. The standard 
generator adopted gave about 600 volts 
from one commutator at its normal speed 
of 4,000 R.P.M., while the 6 -volt filament 
accumulators were floating across the low - 
tension side. Moderately good electrical 
regulation was provided by a demagnetizing 
field -winding system, and in this way the 
size of the accumulator had not to be very 
great. 

It was found to be highly important that 
the speaker should be able to hear the effect 
of his own voice, and to do this in the 
simplest possible way a condenser was 
placed in the earth lead, and across it a 
pair of head receivers was connected, which 
were thus enabled to pick up the low -fre- 
quency effect. By connecting another pair 
in parallel, the other occupant of the aero- 
plane could also hear what orders were 
given. 

Mechanical disturbance of the micro - 
phone is almost completely eliminated by 
holding the microphone in the hand -the 
finest possible shock absorber. The acous- 
tical difficulties are far worse, as the noises 
which it is desirable to reject are of the 
same order as the sounds that are to be 
accepted. 

After much experiment the Gordian knot 
was cut by devising a microphone almost in- 
sensitive to sounds of the noise intensity 
but responsive to the powerful concentrate( 
sound waves of a voice impinging upon i 

Finally This le the Actual Circuit Employed 
Where the Anodes of Both Valves Draw 
Their Very High Plate Potentials Through 

the Choke Coll Winding. 
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Typical Circuit Employing One High and One Low Frequency Magnification With a Fine -Grid Rectifying Valve Between. 

from a very short distance. The voice 
was raised to a higher power, as it were, 
by speaking very loudly, and thus two dis- 
tinct orders of intensity were produced, 
which could be separated. By choosing a 
suitable thickness of diaphragm, size of 
granule, tightness of packing, etc., com- 
bined with heavy damping, a satisfactory 
microphone was arrived at. It appeared 
curiously dead and ineffective on the 
ground, but seemed to take on a new 
sprightliness in the air. 

We now turn from transmitting to its 
complement, receiving in the air. When 
the general uproar is remembered, the diffi- 
culties need no emphasis. The problem here 
was to combine considerable sensitiveness, 

n This Case the Grid Is Acted Upon by the 
Original Microphone Transformers Whose 
Anode Is in Series With a One to One 

Transformer. 

loud signals free from distortion, and the 
minimum of adjustment. 

The arrangement which, as the fittest, 
survived, consisted essentially of a detector 
valve with reaction, and two note magnifi- 
cations. The detector valve was not ener- 
gized direct from the aerial, but thru a so- 
called "aperiodic" circuit which was really 
a circuit approximately syntonized by its 
self- capacity. This has always been found 
to reduce magneto noise considerably. 

In some air -trials with the early 1916 
soft -valve receiver, it was noticed that to 
alter the filament brightness made a very 
convenient way of finally controlling the re- 
action, after the circuit had been set near 
the critical point. 

The principle involved is that the increase 
in emission caused by brightening the fila- 
ment of the detector valve, whose anode 
current is concerned in the reaction, steepens 
the characteristic curve and so determines 
the oscillatory condition, when the circuits 
have been adjusted near the critical point; 
to alter the reaction electrically in this way 
makes but an infinitesimal change in wave- 
length, whereas in mechanical methods 
small changes of capacity are inevitable 
with every adjustment. 

The remainder of the receiving circuits 
will be clearly understood from Fig. 4. 

Prior to the war high -frequency magnifi- 
cation by resonance methods had been in 
use; transformers with an iron core, highh 

laminated, were employed to deal with 
wireless frequencies, and worked efficiently 
over large ranges of wavelengths. Capt. 
Round showed how all such transformers 
could be considered to be essentially reso- 
nance transformers, differing only in damp- 
ing. Special low- capacity valves were in- 
troduced, so that the damping produced 
by them could be made a maximum, and 
high- frequency magnification was tamed 
and harnessed. A cascade series of such 
valves could be set up, working with fairly 
constant efficiency over a large range of 
wavelength, so that no tuning (within these 
limits) was needful except that of the cir- 
cuit applied to them. 

The first fruit of this advance, as far as 
aircraft sets were concerned, was a five - 
valve receiver, designed by Major Whid- 
dington, in which a choice was made of 
two high -frequency magnifications and two 
low, with a detector valve. This set was, 
as compared with the former three -valve 
receiver, about ten times as sensitive for 
strong signals, and 30 times for weak ones. 

It was intended for use with fixt aerials 
rigidly connected to the wings and fuselage 
of the aeroplane -as opposed to the trail- 
ing aerial, which was a great embarrass- 
ment in fighting. In spite of the dimin- 
isht radiation of such an aerial, the in- 
creased sensibility of this receiver approxi- 
mately restored the usual range. Fig. 5 
represents a typical circuit of this kind and 
shows one high and one low- frequency 
magnification, with a fine -grid rectifying 
valve between. Increased sensitivity as 
well as the nearer average approach of the 
aerial system to the source of disturbance, 
made more apparent, however, one of the 
great bugbears of air work where great 
sensitiveness is necessary- magneto noise. 

Since the new type of receiver had not 
come into general use tip to the time of the 
armistice, all the actual work was done with 
the three -valve receiver and transmitter al- 
ready described. Trailing aerial wires of 
120 -ft. length were used in the transmitting 
machines, with an aerial current of the or- 
der of 0.4 ampere, while the receiving ma- 
chines had aerials 80 to 100 ft. in length. 
The normal safe working range from ma- 
chine to machine was about 4 miles (tito 
this was often very much exceeded), while 
the range to a ground station was from '0 
to 50 miles or more. 

A squadron of machines equipt with 
this apparatus could set out and fight or 
maneuver in formation under the orders of 
their commander, whose machine only was 
fitted for transmission. So great was thr 
importance of telephony considered to he. 
that a special school of wireless telephony 
was instituted under Capt. Furnival. 

A demand for both -way working was 
easily satisfied by fitting hoth the standard 
sets in all necessary machines and arras 
ing some form of switch -over. 

(Continued on page 121) 
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12 -Volt Buzzer Transmitter 

L: 

Fig. 2 -Front View of the Panel of the 
Effective Buzzer Transmitter Designed 

and Built by Mr. Clemons. 

MONG progressive radio experiment- 
ers a low -powered transmitter is 
desirable as an auxiliary to the 
power equipment. 

The illustrations show a recently 
constructed instrument which has f unc- 
tioned so satisfactorily that it might be 
a valuable addition to any station. 

A 12 -volt storage battery is the source 
of power which is ordinarily available in 
the station or the field. Low- tension pri- 
mary currents are used in the set, employ- 
ing the well -known buzzer type of primary 
excitation. The hook -up is shown in 
Fig. 1. Wavelengths of 200, 300, 600, 1,200 
and 2,400 meters are readily available. The 
entire equipment is mounted in an oak cab- 
inet 16% x 10 inches by 8% inches deep and 
weighs twenty -six pounds. 

A large electro magnet is mounted behind 
the vibrator panel shown in Fig. 3. The 
primary inductance and capacity shunts the 
contacts, as shown by the wiring diagram. 
In making contact, a powerful magnetic 
field is created, attracting the vibrator, 
which moves towards the magnet, finally 
separating the contacts. 

At the instant of contact separation the 
field collapses and produces a potential in 
the same direction as the original flow. At 
this instant the potential becomes very great 
and jumps the increasing gap, discharging 
the capacity thru the primary inductance. 
This impulse induces oscillations in the 
secondary system, and, as the primary im- 
pulse is of short duration, the emitted wave 
is very sharply defined. 

The following instruments are included 
in the cabinet: a "send -receive" switch, 
power buzzer, power relay, condenser, pri- 
mary inductance, secondary inductance, 
variometer and hot -wire ammeter. All are 
arranged as shown in Figs. 2 and 3. 

A relay having high- resistance windings 
breaks the primary current. Its windings 
are in shunt to the power mains and oper- 
ated by a light key. 

Four sections of primary condenser are 
used for the several wavelengths. Wax 
paper sheets are used for dielectric me- 
diums. Six turns of cable form the pri- 
mary inductance. 

Two flat spirals of stagm,r -wound in- 

Radio In +t rotor. fndpr'. Institute. 

By D. R. CLEMONS* 

ductances arc employed in the secondary 
system. Eleven wooden radial rods are 
placed about the wooden core, and thru 
them the windings are placed, as shown in 
Fig. 2. The outermost ten turns of the 
second spiral are tapt to the variometer 
switch, and provide a range of 150 meters' 
variation. This value is suitable for cor- 
rections when using different antennae. 

A primary -wave adjustment switch alters 
both capacity and inductance values. 

The antenna lead passes directly to a 
brass block mounting a double spring, 
making contact with the variometer ter- 
minal stud when transmitting. Throwing 
the aerial switch lifts the spring away, 
providing a circuit to a receiver. 

All indicating dials are cut from a -inch 
rubber battery jars. The scale readings 
are clampt beneath celluloid sheets -the 
readings showing thru the openings, as 
illustrated. 

This transmitter draws momentarily 15 
to 25 watts, responding evenly to trans- 
missions at high rates of speed without any 
fluctuating of tone or signal strength. The 
tone is about two hundred interruptions per 
second. 

On an antenna of 170 meters, with a 
resistance of 33 ohms at 600 meters, the 
current is 0.6 ampere. 

Using a capacity and directive loop, the 
current is 1.4, with a resistance of 6 ohms. 

I personally designed and built all parts 
and units entering into its construction with 
the exception of the hot -wire ammeter, 
which is of the General Radio Company 
manufacture. All vibrator parts, switches. 
coils and other units were machined and 
made by hand. 

Regarding the distance done with the 
unit: I have made no attempt to test its 
greatest limit. It was designed for mod- 
erate distances rçquired by such auxiliary 
equipment, and in this work it has done 
whatever distances it was called upon to do. 
On days destined for field work, the stu- 
dents of the radio department of the insti- 
tute are divided into groups and sent into 
the surrounding country where they set up 
small receiving stations. Ordinarily the re- 
ceivers are short lengths of wire suspended 
from some tree branch or low building. 
Crystal detectors with simple tuners are used 

1/Iure1 
This Is a Diagram of the Hook -Up Em 

ployed by the Buzzer Transmitter. 
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I ig. 3 -Side View of the Instrument. 
Showing the Two Flat Spirals of Stagger - 

Wound Inductances. 

for reception. With such simple equipment 
very strong clean signals were received 
over distances greater than five miles. The 
transmitter aerial used consisted of two 
fifty -foot wires suspended thirty-five feet 
above the earth. 

At the receiving stations described, the 
buzzer transmitter was easily copied 
thru interference of ordinary magnitude - 
the audibility being 6 with the 1 to 10 
ratio. The receiving stations were not at a 
greater distance than six miles. 

I f I were to employ a vacuum tube with 
one stage of amplification, using efficient 
antenna at the two points, the stations 
would undoubtedly do four times the dis- 
tance over which it has been worked. I 
should not care to give distances over which 
the transmitter has been heard, but rather 
believe the actual working distance with 
signal strength involved is more desirable in 
determining the merits of any unit or 
station. 

In conclusion, I shall state that such an 
instrument is desirable in the various sta- 
tions where an auxiliary or low power unit 
is desired. The instrument is not a freak, 
nor is it a make -shift, but instead, it is a 
powerful little affair that will do the busi- 
ness in a very efficient way. 

FRENCH RADIO EXPERIMENTS. 
Valuable experiments in radio telegraphy 

are being conducted by the French war 
sloop Aldebaran, which has been cruising 
in the Pacific near the Chatham and Bounty 
islands. Lieutenant Guierre, wireless ex- 
pert, will probably submit the result of his 
experiments to the international radio con- 
ference to be held in Washington shortly. 
He tells us that "reception" in New Zealand 
from French instruments is of special in- 
terest to continental experts, as New Zea- 
land is practically the antipode of France. 
It is claimed that the Aldebaran is carrying 
out for the first time a truly comprehensive 
system of measuring the strength of "re- 
ceptions," altho an American investigator 
had pioneered the way in this respect. 
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Anti -capacity Windings vs. Coil Efficiency 

WHEN an inductor is used in a re- 
ceiving circuit its useful range of 
frequency is always limited to an 
upper value. No one uses a coil 
near its natural frequency, as the 

effective coil inductance then increase, due 
to the coil capacity, forming a rejector cir- 
cuit, which also has an enormous rise of 
resistance. 

Since it is true that both inductance and 
resistance rise near the fundamental, this 
is less injurious to tuning than the great 
variability of their values in this condi- 
tion. This makes it advisable to keep the 
frequency at less than two -thirds of the 
fundamental. 

The smaller the distributed capacity, the 
greater the effective range of the coil with 
a given inductance. The earliest attempt 
to reduce capacity was to insert a "filler" 
cord or thread on a single layer coil. For 
a given number of turns the capacity was 
cut down considerably and the inductance 
by about half this amount. A decrease of 
self capacity or capacity parallel to the axis 
had been effected. 

'The next attempt was to decrease capac- 
ity along the radius of the coil. This was 
done as early as 1906, on multi -layer Litz 
coils by inserting graded thicknesses of 
dielectric between layers. The inner layers 
had the steepest potential gradient and 
therefore the thickest layers. Of recent 
years a similar constru'ction of air -insulated 
multi -layer inductances has been used by 
the Bureau of Standards. This form also 
shows a slight reduction of inductance as 
an offset to reduced capacity. 

The so- called "bank" winding was de- 
velopt at about the same time as the above 
-strictly speaking, a little later -and shows 
the least reduction of inductance for a 
given number of turns and length of wire 
of any anti -capacity winding. 

This bank winding has a lower efficiency 
when capacity and resistance at high fre- 
quencies are taken into consideration than 
what may be termed uni- lattice (honey- 
comb) coils. At short wavelengths this 
inferiority is less than at others. 

The presence of the honeycomb coil and 
the duolateral or double honeycomb coil 
on the market requires a new class term 
for both which will include future coils of 
the same family. The double honeycomb 
coil is called the duolateral by its inventor, 
T. P. Giblin, because it crosses from side 
to side of the winding. All these and simi- 
lar future windings are really wire "lat- 
tices" which is an international word and 
accurately descriptive. 

The honeycomb coil is a uni- lattice coil 
and the "duolateral coil" is a "bi- lattice 
coil." The duolateral coil is a honeycomb 
coil with alternate layers staggered. That 
is, any "layer" advances in its starting point 
for two separate stops, each one correspond- 
ing to a new layer, before the original layer 
pattern is exactly underneath it again. ' A 
Vi-lattice" coil or "multi- lattice" coil can 

be formed on a handwinding machine in the 
same manner. 

There are multi -lattice coils in which the 
various lattices are separate. They are 
called "parallel lattice" coils. A three wire 
lattice if large, can be used for direction 
finding. 

Fig. 1 shows the elements of a lattice 
coil. This is called a "cross- step" lattice 
or for short, a "step- lattice " since the wire 
passes from OR on right face of coil to 
186 degrees away at 186L on left face of 
coil. This is the angular "swing" or simply 
the "swing." Twice this swing is the angular 

By OSCAR C. ROOS 

Ilustrating the Elements of a Lattice -Wound 
Coil Fully Explained by the Author. 

pitch or the "pitch" equal to 372 or 12 de- 
grees, measured from the initial element 
OR -OL. 

When the swing is greater than 360 de- 
grees, we have a "cross- spiral" or simply a 
spiral "lattice." The actual length of the step 
changes as the diameter of the coil in- 
creases, but if the average length is taken 
the coil length can be calculated even mote 
accurately than the ordinary winding, as 
the wires do not "bed" that is to say, do 
not fall in grooves formed by adjacent 
wires. 

Such a coil may be wound by start- 
ing at the zero rifht hand pin at OR and . 
going in a "swing ' of 186 degrees to the 
pin at 186L on the left hand face of the 
frame. Coming back to 372R we find we 
have an "advance" of 12 degrees in a 
"pitch" of 372 degrees. Keeping this up 
thirty times, we complete one "layer" which 
by the way is twice as deep as an ordinary 
layer would be on account of the different 
parts crossing each other. 

Now, it should be noted that if instead 
of being content with one layer we had 
started three more at 3R, 6R and 9R, re- 
spectively, we should have just the same 
radial thickness with this "quadri-lattice" 
winding as with a "uni- lattice" winding. 
The same thing holds for as many separate 
windings as can be made to fill up the layer 
evenly. The "quadri- lattice" coil on a five- 

C. 

Lead Rc 

s 

T 

Re 
Fig. 2. 

Lead 

This, In Reality, Is a Rejector Circuit, Con- 
sisting of the Effective Third of C., the Dis- 

tributed Capacity of the Coil. 
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foot frame makes an excellent direction 
tinder. 

These multi- lattice coils have more near- 
ly 100 per cent coupling than anything else 
iii the way of self -coupled inductances. 
Their use with suitable cores, made by pour- 
ing into them a ferrow- dielectric mixture 
used for radio frequency transformers in 
1906 is being developt and patented. 

Considering the "lattice" coil as a re- 
jector circuit we ask, "What is its 'stiff - 

IL 
ness' ?" It is + j - in ohms, if L is in 

C 
Henries and C in Farads. In Fig. 2, show- 
ing a tuning condenser, C and a coil, L of 
resistance, Rc, we have in reality a rejector 
circuit consisting of the effective third of 
Cc, the distributed capacity of the coil, as 
shown by Miller. The high frequency re- 
sistance, Re is present and moreover is ex- 
ceedingly changeable near the "natural" 
wavelength of the coil. Leakage is partially 
shown by the resistance, Rs, and is very 
serious under these conditions. 

The capacity, Cc reduces the "range" of 
the condenser, C. The greater the `stiff- 
ness" the closer to the coil "fundamental" 
may be the permissible wavelength used in 
Fig. I before the value of Re changes and 
the effective value of L increases out of all 
proportion to the frequency. It then sud- 
denly collapses and the Re changes to some 
small value. 

As the best way out of these changing 
criteria, experience shows that we can 
measure the efficiency of all inductances by 
a quantity, F. If F is proportional to 

1 Le 
where Le is average effective 

Re Ce inductance of coil. 
Ce is average capacity 

of coil. 
Re is average resistance 

of coil. 
This is a pure numeric, and strange to 

say it is the identical expression used by 
Stone nearly eighteen years ago to measure 
the selectivity of a series resonant circuit. 

It is a fact that the inner layers of a 
"lattice" coil have less capacity per unit 
length than the outer, but with practically 
constant current in the coil the inner layer 
potential gradient is greater than that in 
the outer layers. On the other hand. the 
inductance per unit length is generally less 
than for the outer layers. 

This would seem to indicate that a graded 
coil as regards size and separation of wires 
and pitch would give improved efficiency. 

PHOTOGRAPHING VIA RADIO. 
Transmission of photographs by radio 

telegraphy will soon be attempted between 
the Copenhagen newspaper Politiken and 
England, and later between England and 
some ship traveling toward America. 

The method invented by Professor 
Arthur Korn will be utilized. 

Korn, long associated with the technical 
high school of Charlottenburg, has devoted 
a large part of his scientific career to per- 
fection of electrical transmission of pho- 
tographs. He succeeded with his scheine in 
1907 in sending pictures by telegraph be- 
tween Munich and Berlin, between Berlin 
and Paris, and between Paris and London. ' 

During the war, he perfected his syiem 
insofar that ocean cables could be perfectly 
used, and now he is hopeful that he eau 
accennplish the same feats by wireless trans- 
mission. 
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The Simplest Hook -Up 
By THOMAS W. BENSON and CHARLES S. WOLFE 

Athe engine wheezed into silence, Roy 
made his way, electric torch in 
hand, to the bow of the launch to 
ascertain the extent of the dam- 
age. 

For the racking jar and sudden slithering 
stop had told him that he had struck a sub- 
merged obstacle of some kind. 

A few moments of probing with the boat 
hook revealed the none too comforting fact 
that in the darkness he liad run onto one of 
the lake's sand bars. 

A glance at his watch told him that it 
was after eleven o'clock. With a two hour 
run across the lake in front of him, the situ- 
ation was exasperating. 

He listened intensely for the throb of 
other motors, hoping that some one else 
might chance to be navigating 
the water in his vicinity. No 
splutter of exhaust reached 
his straining ears, a fact not 
to be wondered at, for this 
portion of the lake was little 
frequented at any time, and 
the passing of a launch at 
nearly midnight was an un- 
usual event at this particular 
point. 

It was evident that he 
would have to rely on his 
own efforts to extricate him- 
self from the predicament. 

Accordingly he set to work. 
Followed fifteen minutes of 
Herculean and rather profane 
effort with the boat hook, 
efforts which failed to budge 
the tightly imbedded launch 
an inch. 

Abandoning this expedient 
as useless, he bethought him- 
self of the possibility of re- 
versing the engine and back- 
ing her off under her own 
power. 

The little five horse Grey puttered nobly 
for four or five minutes, at the end of 
which time the sudden rising whine of a 
racing engine warned of a propeller wheel 
lost from the shaft. 

This was catastrophe indeed. For even 
if he did succeed in worrying the launch 
loose from the bar, Roy realized that he 
was faced by the laborious task of 
paddling the twenty foot launch to shore. 
Experience had not left him ignorant of 
the fact that a twenty foot launch, while 
a very satisfactory power boat, is not a 
howling success as a canoe. 

He gave over all efforts for the time, 
and dropped onto the cushions to think. 
With physical effort at a standstill came 
realization of the chill, damp air of the 
lake, a chill that promised to penetrate to 
the bone. 

Shivering there at the now useless 
wheel, he indulged in a regular debauch 
of wishing. Ile wisht that he had not 
met the girl in the first place. He wisht 
that she had picked some other site for a 
bungalow than this God - forsaken shore of 
Moon Lake. He wisht that he had gone 
calling in daylight, instead of puffing 
around after dark. He wisht most 
heartily that he had followed the impulse 
he had had a year ago to get a cabin 
cruiser-or a house boat. In a fix like 
this a fellow should at least be half way 
comfortable in a cabin. 

Thinking of being comfortable called 
his attention once more to the weather, 

and lie noted with dismay that the wind 
was shifting, shifting to a quarter that invariably meant a cold, raw rain. He glanced longingly shoreward, and thought 
with a shred of satisfaction that the awn- 
ing over his head would keep off the worst of it. 

He wisht that he had heeded old 
Fred's importunities to remain ashore and 
pass the evening with Fred's wireless set. 
He could picture Fred comfortably en- 
sconced in his warm room with all Amer- 
ica and half of Europe whispering into his 
head set. 

Thinking of wireless made him wish 
that he had equipt the boat with some 
kind of a set, but who would have sup- 
posed that there would ever be any real 
need of a radio set on a calm, inland lake 

He fell into an aimless rêverie, sitting 
there on the damp cushions, while his sub- 
conscious mind, that usually denied and 
never tangible guardian of the human race, 
got busy. 

Suddenly, with all the glare of a vivid 
lightning flash, the idea seared his brain, 
bringing him, startled, to his feet. It had 
seemed as tho in letters of fire there 
had danced before his eyes the words 
"The Simplest Hook." As he stood there, 
across his mind rushed recollections of his 
early days in wireless, and a page of hook 
ups. Let's see. Aerial, director, 'phones, 
and ground. Well, that wouldn't help 
any. He had the ground, all right, lots 
of the ideal kind. He was surrounded by 
it. But detector, 'phones, and aerial -con- 

spicuous by their absence. 
Even at that, he reflected, if 
he only had a transmitting 
set, in a pinch he could dis- 
pense with the receiving side. 

Let's see. The simplest 
transmitting hook. Trans - 
former-or coil -, spark gap, 
aerial and ground. By 
George! Barring the aerial, 
he had them. For the coil 
used on the ignition system 
would answer in a pinch, and 
a spark gap he could readily 
contrive. The single blade 
switch on the battery box 
would make a crude key, and 
the storage battery would 
furnish the primary source of 
power. Oh, for an aerial I 

His roving gaze traveled 
around the silent craft, help- 
lessly. And then with a 
whoop'of joy he fell to work. 
For it was worth a try, that 
bunch of awning uprights. 

Possibly fifteen minutes were occupied in rigging up this primitive 
set. Two spark plugs from his spare 
engine supplies, laid end to end, had given 
him a gap. Feverish wiring had joined elec- 
trically the several awning uprights and 
their cross bows. As a sort of a refinement, 
he had contrived a condenser out of two 
pieces of sheet copper, altho it proved a mighty clumsy and cumbersome contriv- 
ance and the twisted wire connections were 
not according to Hoyle. 

But he was ready for the trial. A little 
experimenting with the gap brought the 
best possible adjustment. His fingers 
closed over the ignition switch, and labor- 
iously he pounded out Fred's call, over 
and over, followed by a brief statement 
of his predicament and whereabouts. And 
then, monotonously, he proceeded to ham- 
mer out this remarkable S. O. S. call over 
and over and over. 

An hour later his primary source of 
power failed him, and he was forced to 
quit. He sat there in the darkness, won- 
dering whether his signals had been 
audible at more than a few hundred feet from the launch. 

He glanced at his watch. Three o'clock, 
and with a rustle the first pattering drops 
of rain fell. And then, thru the darkness, 
the faint, but ever growing, staccato 
cracking of exhaust. With a yell of exul- 
tation, he grabbed up the electric torch 
and sent its feeble beams dancing out into 
the darkness. 

As Fred stept aboard, carrying the tow 
(Continued on page 121) 

"With a Yell of Exultation, He Grabbed the Electric Torch and Sent Its 
Feeble Rays Dancing Out Into the Darkness." 

like this one ? Any way, there wasn't 
much room on a twenty foot launch for an 
aerial, and less for the housing of the 
apparatus. Just the same, he was willing 
to bet that he would rig up one somehow 
when he got out of this fix. 

The wireless idea gave rise to reflection 
of the possibility of signalling for assist- 
ance. A rocket, for instance, if he only 
had one. Naturally; he hadn't. A re- 
volver, or a gun. No such luck. He had 
never consider the meeting with pirates on 
Moon Lake as a very probable eventuality, 
and therefore had not seen fit to arm The 
Sylph. 

Maybe he could attract attention by 
using the electric torch, breaking the light 
flashes up into Continental Code. This 
presupposed some one afloat on the lake 
to see the light beams, and he was brought 
to the forceful realization of the difference 
between an electric torch and a voltaic 
arc light. 

Nevertheless, the only hope of speedy 
extrication lay in the success of his efforts 
to get assistance, for it was obviously im- 
possible for him to get the boat off un- 
aided. 

He turned over mentally all the modes 
of signalling of which he had ever heard, 
and was forced to reluctantly give over 
every one, for he either lacked the neces- 
sary apparatus, as in the wireless case, or 
else he was up against the limitations of 
one sided visual signalling. 

There seemed no remedy for it. Here 
he was until daylight, or possibly even 
longer. 
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De Rest Station 
An Amateur Station in;Holland 

IL*1 --: 
We Have Here Three Photographs of a Dutch Radio Experimenter's Activities. To the Right Is Shown a General View of the Receiving 
Table. The Center Photograph Is That of Mr. De Regt Receiving Messages From a Nearby Coast Station by Means of a Portable Receiving 

Set and a Walking Stick Aerial. To the Left Is Shown a Short Wave Receiver Capable of Tuning From 240 to 3,000 Meters. 

IHAVE reasons to believe that amateurs 
in America would like to hear some- 
thing about amateur stations in Hol- 

land, so here are several photographs of my 
station at Noordwyck, near Leyden. The 
village is one of the largest bathing places 
along the North Sea shore. 

There are so many amateurs in this sec- 
tion that a local club was organized and 
called "Noordwycksche Radio Club." It is 
a very active club indeed and is rapidly 
securing a large membership thruout Hol- 
land. You probably know that the Dutch 
Government does not issue licenses for 
amateur transmission. For that reason it 
is therefore impossible to tell you about 
Dutch sending sets. Receiving, however, is 
unlimited and the sky is the limit. There 
being no 200 meter men here the shortest 
waves in use are those of 300 meters. How- 
ever, my short wave receiver which may 
be seen in the extreme left hand photo- 
graph, will tune from 240 to 3,000 meters. 
In this same photograph may be seen the 
storage cells for the vacuum tube, telephone 
receivers, the tuner and V. T. control box 
above which is another box containing the 
30 -volt B battery, after this comes the 
series variable condenser. 

I also use this set in connection with a 
loop antenna, a corner of which may he 
seen in the left hand corner of the right 
hand photograph. With this latter in 
strument I am able to ascertain the position 
of ship stations at sea. In fact, I have even 
received signals from a ship passing Gibral- 
tar which means a distance of 1900 kilo- 
meters from Noordwyck. 

The left hand photograph shows a gen- 
eral view of many receiving table. The 
long wave set was designed for wave- 
lengths ranging from 2,000 to 15,000 meters. 
Practically all of the instruments are home- 
made and I must be pardoned if I do say 
that they are rather effective. I am able 
to intercept signals from nearly every sta- 
tion in Europe and from Cairo, Port Eti- 
enne, Asmara (Erythrea). As for American 
stations I hear NDD, NFF, NSS. NW\ \T, 
during the day as well as night. I have 
even heard messages from Bandveng sta- 
tion, PKX, during the winter time. This 
is the Dutch Government's high power 
transmitter located at Java and which is 
designed to communicate direct with Hol- 
land. the distance being approximately 
12,000 kilometers. 

antenna nm<ist of two wires 80 

meters in length with a lead -in of 20 meters. 
It is supported by a ten foot mast which 
is located in a very open section of the 
country quite near to the sea shore. 

The center photograph is of myself in 
the act of walking on the city boulevard 
while receiving messages from the nearby 
Dutch coast station Scheveningenhaven. In 
this portable set the antenna consists of a 
wire which has been wound around a walk- 
ing stick. I secure an aerial connection by 
dragging a length of wire over the bare 
ground. 

Returning to my regular receiving set I 
have up to the present date been able to 
intercept 207 different land stations (ama- 
teur stations not included of course), which 
I may say covers a great part of the world. 
All this has been done with the use of but 
one vacuum tube. How about American 
amateurs, do they hear many more stations 
than this number? I am interested in the 
work of American amateurs and for that 
reason would be glad to correspond with 
anyone. I feel sure the mutual exchange 
of ideas would prove interesting. 

Zuid Boulevard, 
Noordwyck. Holland. 

Our Boy's Wireless 

OUR boy has made a wireless, 
I tell you I am glad, 

The thing is done and all set up : 

For sometimes I got mad. 
He talked about it all the time, 

morning, noon and night - 
The dining room was upside down, 

The rug was out of sight. 

There was saw -dust on the table 
And shavings on the floor, 

I didn't get to sweep that room 
For three whole days or more. 

He'd plane and hammer, saw and file. 
And scatter things about, 

Then he'd make a break for school and - 
"Don't touch things." he'd shout. 

He'd prowl around and fret and hunt 
For things he couldn't find. 

And then he'd get ti spool of wire 
Aud wind and wind and wind, 

By MARY BARTON SMITH 

I think he wound a thousand miles - 
-Of course I can't be sure- 

! know I held the spool for him 
Until my arms were sore. 

He mussed up kettles, pots and pans 
To melt the paraffin; 

He even got some in the grease, 
I had to cook tltitigs in. 

He used up all of his dad's ink - 
He took a china cup - 

To mix the mixins in he used, 
To stain the thing all tip. 

And when we put the aerial up 
I froze myself 'most blue, 

But I had helped hint all along 
And ( had to see it thru. 

R7 

Some people passing in the street 
Wondered what it could be, 

Professor Budin stopt and asked: 
"Is kitty up the tree ?" 

But now it's done and all set up 
And we can hardly think. 

It's -"Hush! be still! I hear it buzz! 
Its Arlington I think." 

Then dad. he looks at me and grins, 
-You know we dassn't talk - 

And then we just float out the room, 
- -You know we dassn't walk- 

Oh Pshaw I we're just plumb proud of him, 
We don't care for the nuiss, 

We want to keep him young in heart 
And always loving us. 

I'll send a wireless each day 
To our great God above: 

always keep him sweet and pure - 
Protect him with Thy love." 
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RADIO DIGEST 
SIMULTANEOUS TRANSMISSION 

AND RECEPTION IN RADIO 
TELEPHONY. 

By Noboru Marumo. 
In spite of the various devices which have 

been tried to minimize induction into the 
receiving system from its own transmitter, 
the effect has generally been too strong to 
permit maintaining the detector in sensitive 
adjustment, and it has been practically im- 
possible to receive signals while the nearby 
transmitter was radiating. Even tho many 
inventors have tried to overcome this diffi- 
culty, and to succeed in sending and receiv- 
ing simultaneously in radio telegraphy and 
telephony, the only practical duplex radio 
telegraph system seems to have been that 
of the Marconi Company using their well - 
known antenna arrangement. This requires 
sending and receiving stations several miles 
apart, and is therefore not suitable for 
adoption in small radio telephonic stations, 
and particularly not in ship stations. How- 
ever, the recent development of the vacuum 
tube has improved conditions considerably, 
and we have succeeded in permanently con- 
necting receiving and transmitting circuits, 
even to the same antenna, without objec- 
tionable effects. -Proceedings of the Insti- 
tute of Radio Engineers. 

USE OF RADIO BY BRITISH 
PRESS. 

On May 11, 1920, The Daily Mail 
achieved the record of being the first Lon- 
don newspaper to install a permanent wire- 
less receiving station on its premises, and 
after a short period devoted to experiments 
accomplisht on May 28 a further record, 
that of being the first British newspaper to 
receive by wireless telephony news mes- 
sages for publication. These messages were 
transmitted by the Chelmsford high power 
wireless telephony plant belonging to Mar - 
coni's Wireless Telegraph Co., Ltd., and re- 
ceived on The Daily Mail station in Lon- 
don, the work being done by the paper's 
own reporters. 

In addition to providing amateur wireless 
men with an especial treat, the demon- 
stration furnisht ample proof that on ac- 
count of delay in legislation the advantages 
obtainable from a branch of science, the 
growth of which was forced in the heat of 
the Great War, are being allowed to remain 
to a great extent unplucked for 'service in 
the arts of peace. -Wireless World. 

REMOTE CONTROL RADIO STA- TION, NAVAL BASE, HAMP- 
TON ROADS, VIRGINIA. 

Due to the enormous amount of radio 
traffic thrust upon the Norfolk Navy Yard radio station and the inability of this sta- 
tion to handle this trafic, the Bureau of 
Steam Engineering, Navy Department, de- 
cided to control remotely the Navy Yard station from the site of the old Jamestown 
Exposition, a distance of 7.8 miles (12.5 km.) north of the Navy Yard. The under- ground system having proved efficient for remote control work, it was decided to in- stall the same at the Naval Base to control remotely two 5- kilowatt spark and one 30- kilowatt arc transmitting sets at the Navy Yard. 

The site for the control station was selected by the local radio organization, the 
same being three rooms on the second floor of the administration building and the Bureau of Steam Engineerings' represen- 
tative had to fit the installation to the allotted quarters. One concrete manhole of hexagonal shape, six feet (1.8 m.) in diameter was constructed in the basement of the above mentioned building directly 
under the center receiving room. From this 
manhole trenches were dug in the follow- 

ing directions and consequently the depth of each trench varied in accordance with 
these depths. 

In order to facilitate quick repair to un- 
derground wires, concrete manholes 2x3.5x6 
feet (0.6x1.Ix1.8 m.) were situated 490 feet 
(149 m.) apart in each direction. These 
manholes were fitted with concrete covers, 
which, when laid in position, were flush with the graded level of the ground in that vicinity. -Proceedings of the Institute of Radio Engineers. 

THE ROME RADIO STATION OF THE ITALIAN NAVY. 
By Cyril F. Elwell. 

The design of a high -power radio plant 
tinder the stress of war conditions tends to 
emphasize factors which would not have 
to be considered in peace time. It may be of interest to review the reasoning which 
resulted in the design hereafter described. Naturally, the outstanding factor was that of time, as the plant was required because of the congestion of both the cable and radio equipment to America, as well as to 
the Italian colonies in Africa. 

Radio Articles 
in the August Issue of 
Science and Invention 

(Formerly Electrical Experimenter.) 

Reserve Officers' Training Corps 
Demonstrates Wireless. 

Use of Radio by Fire Department. 

Wireless Telephony on Ship -Board. 

$25.00 Audios Poem Contest- 
Announcement of the Winner. 

A War -Time Radio Detective. 
Part IV. By Pierre H. Boucheron. 

Magnavox Boosts Radio Signals; 
With Diagram and Performance 
Curve of the Apparatus, Com- 
pared to the Ordinary Magneto - 
Attractive Receiver. 

Electrical and Radio Amateur 
Laboratory Contest. 

Of the three available forms of antenna 
support, namely: self -supporting steel tow- 
ers, guyed steel masts, and guyed wooden 
masts, the first was immediately rejected 
as not being compatible with the essential 
factor of time. The choice then lay be- 
tween steel and wood. The distance over 
which good communication was desired be- 
ing 4,200 miles (7,000 km.), a large effective 
height was a necessity. For the same height 
of mast, wood gives an effective height ap- 
preciably superior to steel. Altho the 
highest existing wooden masts were 608 
ft. (185 m.) high, it was considered feasi- 
ble to adopt the same type of construction 
for masts of 714 ft. (218 m.) in height, 
without having recourse to excessively large 
timbers in the bottom sections. To obtain 
the same effective height with steel, it would 
have been necessary to erect masts of at 
least 750 ft. (228 m.), which with the light- 
est design would have entailed the employ- 
ment of about 300 tons (27,000 ka.) of 
fabricated steel for three masts. With de- 
mands much above possible production, the 
factors of price and time of delivery were 
such as made the decision in favor of 105,- 
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000 board feet (248 cu. m.) of pitch pine 
an easy matter. Proceedings of Institute of 
Radio Engineers. 

HIGH - SPEED RADIO GRAPHIC- ALLY RECORDED BY MEANS 
OF AMPLIFIERS. 

Messrs. Abraham and Bloch explain that 
altho some attempts were made in the earli- 
est days of radio -telegraphy to obtain graph- 
ical records of the received signals, the 
simplicity and extreme sensitivity of tele- 
phone reception very soon caused the uni- 
versal adoption of the latter system. The 
oral reception works very well for moderate 
speed of signalling, such as ten or fifteen 
words a minute. 

F i n a n c i a l considerations and the 
continually increasing volume of traffic, 
however, necessitate the use of higher sig- 
naling speed up to fifty words a minute. 
The sending, then, is made by automatic 
transmitting machines, and it is necessary 
to return again to automatic registration of 
the received signals. Photographic regis- 
tration has been used for scientific pur- 
poses, and attempts have been made to 
employ the dictaphone principle, thereby 
utilizing the extreme sensitivity of the tele- 
phonic reception. However, the real solu- 
tion seems to lie in the application of 
vacuum -tube amplifiers. By this means the authors have obtained the most remarkably 
clear records, not only of most European 
stations of considerable output, but also of 
Sayville, Tuckerton, New Brunswick and 
Annapolis. In these experiments a three- fold amplification was used. The incoming 
high- frequency oscillations were first sent 
thru a multi -stage radio -frequency am- plifier. The signals were then transformed 
to an audio - frequency current, which in its turn passed thru several stages of am- plification. Finally, the audio signals were "detected" again and changed into dots and 
dashes which, after passing a special am- plifier for very low frequency, were im- 
prest upon the recorder. -Revue Général 
d'Electricité. 

CONCERNING MARCONI'S 
CRUISE. 

Much interest has been aroused in both amateur and professional radio circles by 
the departure of Senatore Marconi for 
warmer latitudes in his yacht Elettra. 
Added to this natural interest in the move- 
ments of a famous scientist is the secret 
atmosphere which has been so skilfully con- jured up by the amateur Merlins of the 
"street of adventure." We were beginning to hope that the "messages from Mars' 
hoax had been successfully exploded, but the news of the famous yacht has slightly revived it. It seems a pity that an error apparently perpetrated by a reporter some- 
what hard of hearing but possessing a fine 
sense of what looks well on a contents bill, should enjoy such popularity; therefore let 
a plain statement be considered. During 
his cruise he will study a number of wire- 
less problems, notably those connected with the art of direction- finding, altho radio 
telephony will also receive attention. Is it really necessary to embellish this statement 
with festoons of planets ?-Wireless World. 

AMATEUR RADIO IN SOUTH 
AFRICA. 

The conditions under which radio li- 
censes will be issued to amateurs in the 
Cape Colony are identical with those laid 
down for amateurs in England. Trans- 
mission in certâin cases is allowed, the 
name of the person or persons with whose 
radio installation it is proposed to com- 
municate having to be furnisht to the au- 
thorities. Communication beyond a radius 
of ten miles is forbidden. 
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LUB GOSSIP' 
EDISON RADIO CLUB, BERKELEY, 

CALIF. 
The Edison Radio Club, of the Edison School 

Berkeley, Calif., was recently organized, and held 
its first meeting in the manual training rooms of 
the school. A theatre party was recently given by 
the school, at which about $100 was raised for 
purchasing radio equipment for the club. 

Any boy who goes to the school may join the 
club. The memberships are divided into four 
classes, according to the ability of the person. The 
Club meets every Thursday night at 7:30 o'clock. 
The first part of the evening is usually taken up 
by a speaker, and the International Code practised 
during tee remainder of the meeting. The Club 
has put up a small set temporarily, but intends to 
install a larger set soon. 

The officers of the club are: President, Charles 
Flanders; Vice- President, Robert Walker; Secre- 
tary, Francis Crowl. Mr. Keran, manual training 
instructor, is the faculty advisor. 

Interested persons may communicate with the 
secretary, care of the Edison School, Berkeley, 
Calif. 

THE WIRELESS SOCIETY OF 
LONDON. 

The meeting of this society, which will be the last 
to be held this session, took place on June 29, at 
8 p. m./ at the Royal Society of Arts, John Street, 
Adelphi. 

A paper was read, which was illustrated by ex- 
periments, on "Working and Construction of a 
Small Wireless Telephony Transmitting Apparatus," 
by Mr. G. G. Blake. 

Admiral of the Fleet, Sir Henry B. Jackson, 
C.C.B., spoke on his recent work in connection 
with loop aerials and gave particulars of design. 

Captain S. R. Mullard, M.B.E., demonstrated 
some valves and general apparatus. 

The visit to the Marconi. Works Chelmsford, 
took place on June 30. Correspondence relative 
to the club's activities may be addresst to H. L. 
McMichael, Hon. Sec., 32 Quex Road, \Vest, 
Hampstead, N.W. 6, England. 

CLEVELAND RADIO CLUB. 
Officers of the newly organized Cleveland Radio 

Association were announced Friday. 
They are: A. G. Spitler, president; C. J. Carter, 

vice. president; A. P. Tyler, secretary, and A. R. 
Stowe, treasurer. 

The organization meets the first and third Thurs- 
day of the monté. 

OUTING OF THE RADIO RE- 
SEARCH CLUB OF NEW 

YORK. 
The first outing of the R. R. C. was held on 

July 4, 1920. All the members were present with 
field-sets, phones, lunch, and a bounteous store of 
enthusiasm. After arriving there a loop was slung 
up between four tall trees and the club's set was 
tested first. The results obtained were so good 
that a vote was taken immediately to send a de- 
scription of the set to R. N. We copied com- 
mercial stations, ships, and amateurs. After listen. 
ing in for some time we experimented with tinder - 
water aerials but we did not obtain results. We 
had our lunch under the listening drowsily 
to the big stations huming in. After copying mes- 
sages for some time longer we reluctantly decided 
that it was time to make tracks for home. The 
members were unanimous in their appreciation of 
the fine time they had and want to thank the pro. 
gram committee for the work they have done for 
the club. 

Some of the places the club has visited due to 
the efforts of this committee were: The De Forest 
Radio Tel and Tel. Co. The Edison Storage Bat- 
tery Co. The Could Storage Battery Co. The coo. 
mittee consists of Sant Ellner, Nat Sauberman and 

IrisJonas Cohen, Sec't, R. R. C., 789 E. 163rd St., 
C. 

INTERESTING DOING OF THE 
ESSEX COUNTY RADIO ASS'N. 

The Essex ('aunty Radin Association's plans for 
radiophone demonstration that proved so suc. 

ceseful that It was the biggest event in Essex 
county and probably in New England. 

This was for Fraternity Lodge of Odd Fellows 
and consisted of an address by H. C. Gawlor, 
United States Radio Inspector followed by an 
address by William C. Hammond, chairman ofyFra- 
ternity lodge entertainment committee music Wee. 
flans and dancing from Hersey'. Willows Station 
to the Intlge hall on Washington street, Salent, by 
radiophone. 

F. Clifford Estey and Ralph H. Hersey went to Boston and secured apparatus for exhibition in the 

window of Rolfé s Music store on Essex street, 
Salem. This was loaned by the F. D. Pitts com- 
pany and the Eastern Radio Institute. 

Through H. C. Gawler of Boston they secured the aid of Admiral S. S. Robinson of the United 
States Navy and used two complete radiophone 
receivers and transmitters such as have been used 
so successfully by the Navy. Admiral Robinson 
is the author of the manual of radio telegraphy for 
the use of naval electricians and is probably the 
best authority of radio telephone and telegraph 
apparatus and its use in the United States. 

Forest A. Stainbrook, naval Radio Telephone Expert from Charlesctown Navy Yard, operated 
the station with Ralph H. Hersey and John Hatch 
at Salem Willows. 

Harry W. Miller, another naval radio telephone expert, also from the navy yard was in charge of the station at Fraternity lodge hall on Washington 
Street, Salem. Fraternity lodge was fortunate in- 
deed in securing such recognized experts to handle the demonstration for them and the local radio men were in for a radiophone concert right in their own homes that proved interesting. Every amateur station within a radius of fifty miles was 
able to clearly hear this music and also the voices of the speakers. 

A dance was also conducted by the Essex County Radio Association officers recently. 
W. E. Dodge, president of the Beverly section 

was elected treasurer of the County association 
at the regular executive meeting. 

S. Clifford Estey, president of the association, 
was elected secretary of the County association - both officers will hold two es for one year. 

Something to be Proud of 
RADIO NEWS today has the 

largest circulation of ANY 
radio publication in any 

language. Not only that, but it 
actually has a considerably 
larger circulation than all of the 
other nine radio publications 
COMBINED. With a circulation 
of 40,000 copies monthly, RADIO 
NEWS, in point of circulation, 
text, illustrations and advertising, 
eclipses every radio publication 
in print. And all this has been 
accomplisht in one year. 

What will RADIO NEWS be 
five years hence? 

EUREKA RADIO CLUB. 
On July 19. the Eu rc ka Radio Club was regu. larly reorganized. At the meeting, held at the laboratory of Ivan A. Frane the following of- 

ficers were elected: Glenn ISorward, president; 
Paul Rosborough, vice-president; Henry Klaus. 
secretary -treasurer, and George Murton, librarian. 

An instructor in radio theory and practice will 
be secured as soon as the school season opens. 

It is expected to have at least 20 members as 
soon na the club is well under way. We invite correspondence with radio clubs and amateurs in 
ny part of the country. The Secretary, Eureka 

Radio Club. Eureka. Illinois. 

THE PHILADELPHIA RADIO 
SCHOOL. 

The Philadelphia radio school gives a concert between 9:45 and 10 o'clock every night to every- 
body within range that hits n receiving set and wishes to listen. The music is enjoyed regularly 
by. at least 5,000 persons sitting comfortably in their homes, some of them as far away its New Brunswick, N. J. One nian in Chestnut Hill made 
his own receiving set and the outfit, outside of the receivers, cost him about $7.50. 

MANCHESTER WIRELESS 
SOCIETY. 

( Affiliated with the Wireless Society of London) The usual weekly meetings were resumed from June 2nd, and many members attended, looking very fit and keen after their holidays. A portable 
3-valve receiving set, constructed by member, was very kindly lent for the evening, aiuti the intricate and delicate interior formed a very suit. able subject for discussion. A few members gave details of experiments carried out during the last 
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fortnight, which, for the most part. consisted of reception "stunts," such as 'receiving European stations on various kinds of frame aerials, includ- ing the old familiar bedstead aerial. The most interesting result, however, was the reception of all the well -known stations without aerial or earth wire, using one valve with only 18 volts grid po- tential. This latter experiment is being very closely followed up, and the effect of an amplifier will be tried, among other circuits: it is expected that some useful work will be done in this respect. Two members mentioned having heard the Daily Mail telephony test with great clearness. 
The room selected for experiments is open to all members, day and night: by this method in- spiration can be put to practical test almost im- mediately. Particularly are amateurs encouraged 

in this direction, as experience shows that a keen amateur, given facilities, can compete with some of the more experienced operators. 
New members continue to enroll, and it is ex- pected very shortly to establish branches of the Society in outlying districts, and also to form a junior section, in order to encourage the rising generation to take up this wonderful science. An extensive program is being prepared and will shortly be promulgated. Intending members should communicate with the Hon. Secretary, Mr. J. H. Evans, 7 Clitheroe Road, Longsight, Manchester. 

Correspondence is also invited from other societies and clubs at home and abroad. 

RADIO TRAFFIC ASSOCIATION. 
At the regular meeting of the Radio Traffic Association held at Browne's Business College, Brooklyn, INT. Y., on June 4, 1920. the following 

officers were elected: Mr. \Valram S. Browne, chairman; Dr. DeWitt L. Parker, 1st vice -chair. man; Mr. Joseph LeClair. 2nd vice -chairman; Mr. Frank A. Maher, corresponding secretary; Mr. Albert R. Heydon, recording secretary; Mr. F. William Boettcher, financial secretary; Mr. John P. Holder, treasurer: Mr. Clifford J. Goette. traf- 
fic manager; Mr. Ernest K. Seed, editor Radio Traffic Bulletin; Mr. Charles F. Jacobs, associate editor. 

The above officers constitute the Board of Di- rectors of the Association to serve a term of one year beginning July 1. 1920. 
Onr present membership numbers eighty -six, in- cluding the majority of foremost amateurs of the Metropolitan district. Amateurs desirous of i"in ing are invited to communicate with the Cor- responding Secretary at 4903 Sixth Avenue, Brooklyn, N. Y. 

LIVERPOOL WIRELESS 
ASSOCIATION. 

(Affiliated with the Wireless Society of Loaders) 
A meeting of the above Association was held at McGhies Caf( 514, Whitechapel, Liverpool, on Tune 9th. As many members are now joining who have had no previous experience in wireless telegraphy. 

some considerable time was devoted to coaching and assisting the "raw recruits." and it is intended 
at each meeting to set apart a certain portion of time to dealing with the very elementary stages of wireless for the benefit of new members, in order 
to make the subject attractive and popular to both old and new members. New members are cordially invited. and should apply to Mr. S. Frith. Hon. Secretary. 6. Cambridge Road. Crash, Liverpool. 

HALIFAX WIRELESS CLUB. 
(Affiliated with the Wireless Society of London ) in response to a suggestion from the Halifax Wireless Club, which has its headquarters in the 

Y. M. C. A., Clare Hall- Halifax, the Chelmsford 
high -power wireless telephone installation was tied 
to send greetings to Princess Helena Victoria. The occasion was the opening of a Y. M. C. A. Boys' Department, on May 17th. and at three arranged periods the following message was transmitted to the Halifax Wireless Club: - 

"To the Halifax Wireless Club.-We. the Marconi s Wireless Telegraph Co., Ltd.. send hearti- est greetings to lier Highness Princess Helena Victoria. on the occasion of her visit to Halifax to open the Halifax and District Young Men's Chris. tiara Association's Boys' Department. 
Her highness has agreed to accept a copy of this message. printed on silk. and the Club is therefore taking the matter in hand at once. The last meet- ing of the Club was on May 17th. when a purr was read by one of the members on "The ('lose :\Ili nice that Exists between Magnetism and F leet r i ci tv. " - Ilou. Secretary. Mr L. Pemberton- The Y. M. C. A., Clare Hall, Halifax. England. 

FROM THE CLUB GOSSIP 
EDITOR. 

What has happened to the col rrsp,.mli nc 
e taries of our American clubs std , 

s 
i.nion s? Ilave they closed shop for the summer or they canoeing at nearby lakes in the -env - ,'i their 'futures" -lost, as it were in clouds o,f uhlinte reveries? 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


WITH Tilt AMATE 

TH1ä Department is open to all readers. It matters not whethersubscribers or not. All photos are Judged' for best arrangement and efficiency of the apparatus, neatness of connections and general appearance. In order to increase the interest in this department, we make it a rule not to publish photographs of stations unaccompanied by a picture of the owner. We prefer dark photos to light ones. The prize winning pictures must be on prints not smaller than 5 x 7 ". We cannot reproduce pictures smaller than 3% x 3 % ". All pictures must bear name and address written In ink on the back. A letter of not less than 100 words giving full description of the station, aerial equipment, etc., must accompany the pictures. 
PRIZES: One first monthly size of $5.00. All other pictures publisht will be paid for at the rate pf $2.00. 

Radio Station of Miss May L. Smith 
If is with pleasure that I 

i 

h 

1 

u 

present to readers o 
kquill Xt"s a short de 

.cription of my station a 

well as include a photograp 
of myself seated at the .n 
struments. From this photo 
graph may plainly be sect 
the essential part, which g 
toward making iii> set nn.- 
effective. 

I ant located at Man- 
chester, N II., and I ma) 
say that this city (and prob- 
ably the state as cell) has 
frequently boasted of its 
pioneer lady radio operator. 

I have been interested in 
Radio Amateurs for several 
'ears and as a result, I have 

graduated from the crystal- 
detector-tuning-coil stage to 
my present rather complete 
radiophone outfit. Of course 
be station was dismantled 
luring the war but when the 
4-der went out to resume 
,peration again, I did not 
esitate to start in again 

with renewed vigor. 
Recently, I conducted a 

adiophone experiment em- 
ploying music and conversa- 
tion with Dr. A. Gale Straw, 
who is another enthusiast located nearby. 
In this case we made use of a talking ma- 
chine and sent out the strains of "The Long 
Long Trail." 

It is needless to say that a great amount 
..f pleasure is expected from the phone set, 
not only to myself but to my local radio 

m 

h 

r 

First Prize Winner 

Miss Smith Recently Conducted a Very Interesting Radiophone Test Where 
She Transmitted Music to Many Amateurs Located In Her District. Not a 
Mean Looking Set, Judging From the Above Photograph Showing Her 

"Copying" Like a Regular "Opr." 

The above photograph is that of my radio 
station 2DX operated by myself during any 
available spare moments. The receiving set 
consists of several honeycomb inductance 
coils, an andion detector and 2 -step ampli- 
fier. The two sets of phones are of the 
Pickard Navy and Brandes Superiors type, 
respectively. 

The transmitting set consists of a 25,000 
volt Thordarson transformer, Dubiler mica 
condenser, Amrad quenched gap, and os- 
cillation transformer. 

No great distance has been accomplisht 
yet as the sending set is new and I have 
not had much time to experiment with it. 

I have tried out the quenched gap in di- 
rect comparison with a good rotary and find 

friends as well, who number quite a few. 
A general description of my instruments 

follows: 
The aerial, which is of the T type, con- 

sists of four wires No. 10 B.S. hard drawn 
copper, 100 ft. long, spaced 3 ft. apart, 42 
ft. high, a 55 ft. lead -iii, with a ground 

I. R. Groves Station 

Quite a Very Good Looking Large Sized 
Cabinet Which This Amateur Has Installed 

At His Station. 

90 

15 ft. in length from the in- 
struments. 

The sending set, which is 
in a case, with glass doors 
for safety, is made up for 
a % K.W. Transmitter, a 
Rotary Spark Gap, an Os- 
cillation Transformer and 
Transmitting Condenser. 

I also have a DeForest 
Type O., A. C. Radio Tele- 
phone and Telegraph Oscil- 
lion Transmitter, which has 
given me excellent results. 

For receiving, I have the 
DeForest Type T 100 Dif- 
ferentially Balanced Double 
Multi -wave Tuner, Type P 
300 Combination Audion- 
Ul.traudion and 1 -step Am- 
plifier, two Type P 2 -step 
Amplifiers and one 6 -volt 
storage battery with Tungar 
Rectifier for charging. My 
receivers are the Holtzer 
Cabot 3000 ohms type. 

I know of no more inter- 
esting pastinle than Radio. 
Even with my first set, when 
NAA was the most distant 
station to be heard, I found 
it very interesting, but now, 
when I have only to put on 
the long wave coils to get MUU, LMC, POZ and many nearer sta- 

tions, it is indeed most fascinating and in- 
structive, The Radiophone is proving in- 
teresting, especially to those who are not familiar with the code. 

MAY L. SMITH, 
724 Maple St., Manchester, N. H. 

the quenched gap far superior. In order 
to get good results with it, however, it is 
necessary to carry out the directions of the 
company manufacturing them. 

There is certainly a lot of fun to be had 
by experimenting with radio. Even during 
these warm summer days it is sometimes 
much cooler to "sit in" at the set than it 
would be to go wandering about in the heat. 

Next fall and winter I expect to do a 
lot of receiving and transmitting work. I 
am sure I will not be alone in this as there 
are many thousands of amateurs in the 
United States who believe as I do. 

I. R. GROVES, 
34 Hobart Ave., 

Summit, N. J. 
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Station of the Synnestvedt Brothers 
THIS is a photo of 3 DK. 

It is a time exposure 
taken at night by ordinary 
electric light. This was 
necessary because two win- 
dows are situated right be- 
hind the set. 

The sending set consists 
of the following instru- 
ments: Thordarson % K. 
W. trasformer; home -made 
glass -plate condenser; Mur- 
dock oscillation trans- 
former; Mascot rotary ; and 
B un n e l l key, which is 
mounted on the front of the 
board. A glimpse may be 
had of the transmitting set 
which is on a table behind 
the receiving set. The con- 
denser is hidden behind the 
buzzer -test box. The spark 
gap motor switch is at the 
right of the board. There 
are kick -back preventers on 
the motor and transformer 
circuits. 

The receiving set is com- 
prised of the following in- 
struments : Radio Appara- 
tus Co's Navy coupler; two 
Mu r dock variable con- 
densers; a home -designed 
and home -made audion pan - 
nel with rheostat; potentio- 
meter, and audion- ultrau- 
dion switch, a Jove crystal detector; Mur- 
dock phone condenser; two pairs No. 55 
Murdock phones with connection blocks; 
home -made buzzer -test outfit mounted in 
box; a portable voltmeter; Eveready stor- 
age "A" battery; Wagner rectifier for 

The Synnestvedt Brothers Have Accomplisht Very Good Amateur Results With the Above Well Planned Sending and Receiving Instruments. 

charging same, and suitable switches for 
changing aerials, crystal to audion, sending 
to receiving, etc. The "A" battery and recti- 
fier are mounted in a box on the floor. 
Extra crystals are kept in a tin box beside 
the detector. Our station license, operators' 

licenses, and International 
Abbreviations are in one 
frame on the wall. On the 
table may be seen the U. S. 
call letter book and a log 
which we have kept for 
about a year. We have 
found it very convenient to 
have two aerials, a four - 
wire one sixty feet long for 
sending, and a one -wire one 
three hundred feet long and 
thirty -five feet high for re- 
ceiving. Two lightning 
switches are mounted out- 
side the window. 

We have done some pret- 
ty good long- distance ama- 
teur receiving for a single 
bulb. By our log we have 
heard over 100 different 
amateurs in the 3rd district, 
about 25 in the 1st, over 25 
in the 2nd, 1 in the 4th, 1 in 
the 5th, over 40 in the 8th, 
and 3 or 4 in the 9th. We 
use the long aerial to re- 
ceive amateurs but tune in 
an original ( ?) manner. 
We will let any amateur 
know how we do it if he 
will drop us a card. We, 
like hundreds of other ama- 
teurs, were much interested 
in the tests conducted by 
2XJ and KQO and took 

part in the fading tests. Would like to say 
in closing that we take considerable interest 
in the "With The Amateurs" department 
of RADIO News. R. H. SYNNESTVEDT 
and K. P. SYNNESTVEDT, 

Bryn Athyn, Pennsylvania. 

Walter Luettgens Station 
I111I1BSot 

.Drim /d 

Amateur Regenera/ire 

Tronsmi/fer 

long 4 've Regenerative 

This is a photograph of my radio station, 
located at Manchester, Conn; official call 
1UAD. 

The panel at the left contains a short 
wave regenerative set which operates over 
a range of 175 to 350 meters. This panel 
also contains inductances for 600 meter sta- 
tions and three other long wave coils, the 
wavelength limit of the largest being ap- 
proximately 20,000 meters. The hook -up 
used is somewhat unusual, as will be seen 
from the accompaying' diagrams. On the 
short wave set amateurs in the middle west 
and south are easily readable. 

To the Left Is 
Shown the Two 
Receiving Cir- 
cuits Employed 
by Mr. Luett- 
gens at His Sta- 
tion, As Well As 
the Transmitter Circuit U s i n g 
T w o Spark 
Coils. The Vi- 
brators Are Not 

Shown. 

Why Not Em- ploy An Old 
Desk, or For 
That Matter a 
New One, and 
Use It For Op- erating Pur- poses. This, 
Amateur Finds 
I t Very Con- 
venient As May 
Be Seen From 
the Photograph. 

By including the diagrams of the hook- 
ups employed at my stations, I thought I 
would depart from the usual customs prac- 
tised by other contributors to RADIO NEWS 
"With the Amateurs" page. Altho my cir- 
cuits may not be strikingly new, other 
amateurs may wish to try them out, par- 
ticularly in view of the very good results 
I have secured by their use. Incidentally 
it would not be a bad idea for other con- 
tributors to do likewise, as no doubt some 
of them have devised very desirable cir- 
cuits from the amateur point of view. 

Many commercial stations are heard, 
NAH1 being readable about 15 ft. from the 
phones. MUU, YN, POZ, IDO. NSS, 
NAA, NDD, and LCM come in loud 
enough to copy with the phones on the table, 
and I am using but one bulb. 

The transmitter consists of two "Flivver" 
coils, the primaries in parallel, and second- 
aries in series. A glass plate condenser of 
three plates, a small quenched spark gap 
and an oscillation transformer constructed 
of copper tubing completes the set. 

WALTER LUETTGENS, 
913 Main St., South Manchester, Conn. 
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SENDING, 
STATION) 

Junior Radio Course 
The Use of Receiving Apparatus 

51O' proves 
(RADIO WAVE) 

large barrel- Souncingchamber 
( LOADING_COIL ) 

) ATRIA!, ) 

Telescoping s /;ding brass tube !d vary pitch 
(LOOSE COUPLER) 

Sµrf/ OPOSS rube 
/n enslner 

( CONDENSER ) 

(GROUND) 

`Sound waves 
(RADIO WAVES) 

5 /glas pressing on /onrr drohpur.; 
Small dio /rom. -_- 
Big Graham 

\_Nhìs //e st Ono out blasts 
so high ,n p, /C lhoe human 
ear ran no longer hear /went 

Resonohng Cofrorn 

Sound chamber e,r 
maudib /e waves 

Sound chamber. -_. -- er mite* wows 
NOW RECTIFIED ) 

Horn (PHONES) 

efueeelile, .c" proves 

This Drawing Is to Show You What is Supposed to Take Place When Radio Waves Are Sent Out by a Sending Station and Received by a Receiving Station. Study Thls Alr Analogy Closely For It Is Almost An Exact Duplicate of What Would Take Place In the' Case of Radio Waves. 

IN order that we may better understand 
the reason for the use of every part of 
a radio receiving set, we shall describe 
in detail just what each instrument is 
used for and how it is supposed to act 

when radio waves in the form of signals 
strike the aerial of a particular receiving 
station. 

THE RECEIVING AERIAL.. 
It is easy enough to understand the pur- 

pose of the aerial. As soon as the ordinary 
person, even one that does not understand 
the least thing about radio, sees the familiar 
spread of mast and wires on a city roof 
or on a lot, he knows at once, and as well 
as you do, that it is meant for the purpose 
of "picking -up" or catching the radio waves 
as they pass by in their travels thru the air. 

Perhaps in school you have studied or 
have been told by the teacher about the 
feelers of certain bugs. These feelers are 
also known as antennae and reach out from 
the head of the bug into the air for the 
purpose of sensing nearby doings and thus 
inform the bug of any possible danger. It 
is a sort of an alarm system. In radio the 
antenna does the saine thing, that is, it 
senses what is going on in the ether of that 
particular vicinity. 

In a radio receiving set, therefore, the 
aerial is spread out into a free space of the 
air so that it may "pick -up" and absorb a 
certain amount of the electro- magnetic 
wave energy which has been transmitted or 
shot out into the air by the distant sending 
station. In other words, these electro- 
magnetic waves are said to induce oscilla- 
tions of radio frequency. 

The next step is to make use of the 
energy picked -up by the aerial so that it 

Carefully read the article on aerials which ap- 
prared in the July issue of RADIO News on pages 
18 and 19. 

will operate some kind of receiving instru- 
ment. Generally speaking, the larger the 
aerial is the larger will be the amount of 
energy picked -up for any given wave length. 
You have already been told the difference 
between short and long wave lengths so do 
not confuse the two. The longer the aerial 
the better it will be able to pick -up wave 
lengths transmitted by long wave stations. 
The shorter the aerial the better will be its 
ability to pick -up short wave lengths. 

In either of these cases it is necessary 
that the capacity of the aerial be sufficiently 
great so that it will pick -up the required 
energy. By this we mean that the wires 
stretched out between the two poles or 
masts be of sufficient number as well as of 
sufficient size. There is of course a practical 
limit to the capacity of an aerial and they 
are seldom composed of more than four 
wires. 

STATION INSTRUMENTS. 

In the first days of radio the received 
energy was picked -up and made to operate 
a receiving device which could be heard 
plainly within the room. This was called 
the coherer of which we will have more to 
say later on. This instrument, however, 
required a considerable amount of energy 
before it would respond to the incoming 
waves and for that reason could only be 
used for very short distances. 

The use of the crystal detector and tele- 
phone receiver, however, considerably in- 
creased the receiving distance. The tele- 
phone receiver is probably one of the most 
sensitive and yet practical instruments used 
in the receiving system. In this case the 
small amount of received current makes 
itself known by vibrating the diaphram of 
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the telephone receiver. However, the fre- 
quency (the speed of vibration) of a radio 
oscillation current is ordinarily too high to 
enable the diaphragm to follow it. That is 
to say, the effect is the same as if the dia- 
phragm tried to go both ways at once with 
the result that no motion takes place at all, 
and consequently gives off no sound. 

In order to overcome this difficulty a 
crystal detector is placed in the telephone 
circuit. The duty of this detector is to 
rectify the high frequency oscillations so as 
to permit the electrical current to flow in 
one direction only. Therefore, when a 
series of signals are received by the aerial 
they have the shape shown in Fig. 1. That 
is, they are composed of groups of oscilla- 
tions which oscillate back and forth from 
positive to negative polarity. After they 
have passed through the tuning inductances 
they reach the rectifying detector where 
one -half of their form is separated as 
shown in Fig. 2. This will be either the 
positive ( +) or the negative ( -). polarity. 
In our case, and for the purpose of illus- 
tration, we assume that the remaining half 
portion is positive ( +). This current is, 
therefore, in reality a direct current of a 
pulsating nature and really assumes the 
shape shown in Fig. 3. This current is the 
one that makes the telephone receivers re- 
spond by vibrating the diaphragm at each 
pulse. 

The speed at which the diaphragm is 
drawn up- and released depends upon the 
frequency of the incoming wave. The 
number of such pulls per second is equal to 
the number of wave trains per second. 
With a 200 -meter wave having 1,000 wave 
trains per second, the radio frequency is 
about one million and the audio (audible) 
frequency, one thousand. 

The human ear is only able to respond to 
about 18,000 sound waves (vibrations) per 
second, so that even if the telephone dia- 
phragm could follow the comparatively 
high radio frequency vibrations, the ear 
would not hear the signals anyway. That 
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The Above Figures Show the Three Stages Through Which Radio Waves Undergo From 
the Time They Are Picked Up by the Aerial Until They Are Received by the Telephone 

Receivers. 
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is the reason, therefore, for first rectifying 
the signals, in other words, breaking up 
their speed so that they will be heard by the 
ear. 

In radio signals both the dot and the dash 
of the Continental Morse code last long 
enough to retain many wave groups so that 
in the telephone receivers the pitch heard 
by the operator always corresponds to the 
spark frequency of the distant transmitter. 

GENERAL PRINCIPLES. 
Modern receiving circuits are said to con- 

sist of two general classes. Those which 
are used for dampt waves produced by the 
spark method, and those used for undampt 
waves which are produced by the arc, vacu- 
um tubes, or alternator transmitters. 

Of course the dampt wave receiving sets 
are the ones having the most simple con- 
nections and are, therefore, easier to under- 
stand. However, and as will be explained 
later when we study undampt wave circuits, 
it is sometimes a very simple matter to 
change a dampt wave set so that it will also 
receive undampt waves as well. 

Dampt waves, or those produced by the 
spark method of transmission, may be re- 
ceived by means of a crystal detector or a 
vacuum tube detector in connection, of 
course, with a telephone receiver. As we 
have seen, the tone heard in the telephones 
is the same as that of the groups of dampt 
waves. 

The most important principle involved in 
the reception of signals; and the one that 
should be ever foremost in the minds of the 
student, is that which is known as reso- 
nance. This means that for proper receiving 
conditions a receiving set must be tuned so 
that it will oscillate at the same natural 
frequency as the incoming waves. This, 
naturally enough, brings us back to our 
lesson of last month where we explained 
the use of inductance and capacity; in 
other words, the use of the tuning coil and 
the tuning condenser. 

THE COMPLETE RECEIVING CIRCUIT. 
Fig. 4 shows a typical and complete re- 

ceiving circuit employing a crystal detector. 
Although the vacuum tube is a very popular 
detector at the present day, we shall not 
concern ourselves with it until we have 
studied its action in a future lesson. We, 
therefore; confine ourselves to the good 
old- fashioned crystal rectifying detector 
which the greater part of our amateur 
friends employ. 

As a matter of fact the detector, although 
it is called as such, does not really detect 
the signals. As previously explained, it 
merely alters the form of the waves so 

that the telephone receivers can detect them. 
Altho the above circuit is by no means a 

complicated one, there are still simpler cir- 
cuits employing still less apparatus than 
those shown above. In other words, three 
pieces of apparatus consisting of (1) a 
telephone receiver, (2) a crystal rectifier 
and (3) a tuning coil are all that is neces- 
sary to effectively receive dampt wave sig- 
nals. However, and in order to secure 
selectivity, the circuit of Fig. 4 may be used 
to advantage. 

In this circuit the switch S is for the 
purpose of connecting the aerial to the re- 
ceiving apparatus, or for the purpose of 
grounding the antenna during severe elec- 
trical storms when the aerial might pick -up 
sufficient electrical discharges or lightning 
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Fig. 4 -The Upper Diagram Is the Wiring Circuit of An Amateur Receiving Set. The 
Lower Sketch Shows the Actual instruments Which Are Used and Connected Up In the Same Manner as That of the Above Circuit. 

to injure the apparatus or even seriously 
harm the operator. LC is a loading coil 
designed to increase or add inductance to 
the loose coupler or tuning transformer 
when it is desired to receive exceptionally 
long waves. Cl, as previously explained, 
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is for the purpose of decreasing the wave 
length when necessary. C2 is for the pur- 
pose of tuning the secondary circuit in 
resonance with the primary circuit. The 
purpose and action of detector D and tele- 
phone receiver P has previously been ex- 
plained to you. 
SUMMARY OF ACTION TAKING PLACE IN A 

RECEIVING CIRCUIT. 

As soon as oscillations flow into the re- 
ceiving aerial, a current passes thru the 
loading coil to the primary of the trans- 
former where a magnetic field cuts thru the 
turns of the secondary thus producing a 
radio frequency current which is gradually 
built up in amplitude by placing the primary 
and secondary in electrical resonance. A 
variable condenser C2 permits the secon- 
dary circuit to be adjusted to resonance 
with the primary circuit as well as allowing 
close adjustment which the regular secon- 
dary inductance multipoint switch is not 
often capable of doing. If the coupling be- 
tween the primary and secondary windings 
is loose, that is to say, quite widely sepa- 
rated, a large amount of capacity and a 
small amount of inductance will be em- 
ployed in the secondary circuit so as to 
secure the loudest signal strength. How- 
ever, if the coupling between the two wind- 
ings is close, a small amount of capacity 
and a large amount of inductance will be 
necessary in order to secure the loudest 
signals. When the secondary circuit has 
been put in resonance with the primary cir- 
cuit, the induced current will overflow to 
the detector circuit where it will be recti- 
fied by the crystal detector D and stored 
in condenser O. As soon as this con- 
denser has accumulated the charge of a 
single wave train, it will discharge into the 
telephone P where, as previously explained. 
it will cause the diaphragm to vibrate at a 
speed which corresponds to the original 
spark frequency of the distant transmitter. 

In our next lesson we shall take up the 
study of various forms of detectors. 

QUESTIONS FOR THIS LESSON. 
1. What is the purpose of the aerial in 

a receiving set? 
2. What is the purpose of the crystal 

rectifier? 
3. How do the radio waves affect the 

telephone receivers of a receiving set? 
4. What is the shape of radio waves be- 

fore they reach the crystal rectifier? What 
is their shape after reaching the telephone 
receivers? 

5. What happens in a receiving set as 
soon as radio waves are picked -up by the 
aerial? Memorize the complete action. 

Dictionary of Technical Terms Used in Radio 
Telegraphy and Telephony 

Motor Converter -Au ordinary induction 
motor and direct current generator are 
coupled together on a single bedplate by 
a common shaft. When the rotor and 
armature have their E.M.F.'s equal in 
phase, they are electrically connected so 
that the two machines act as one. The 
motor running at half the supply into 
mechanical energy, which it transmits 
by the shaft to the converter, while the 
other half of supply goes to the rotor 
windings, and thence to the converter in 
the form of electrical energy. Therefore 
motor becomes half motor and half trans- 
former, and converter acts as half D.C. 
generator and half as rotary converter. 
See Rotary Converter. 

Motor Generator -A current transformer 
consisting of a motor directly coupled by 
a common shaft to and driving a dynamo. 

Multiplier -The hollow coil of wire in 

This Dictionary was started in our March issue. 

which the needle of a Galvanometer is 
pivoted. 

Multiple Tuner- Consists of three adjust- 
able circuits, by means of which a large 
variety of tunes can be obtained. Aerial 
Tuning Circuit: A variable condenser 
placed between a variable aerial induct- 
ance and a variable inducing inductance 
and earth. Is provided with a static leak 
coil and a micrometer safety spark gap. 
Intermediate Circuits: Two fixt induct- 
ances placed across a variable condenser. 
Detector Circuit : A fixt inductance in 
series with a variable condenser and pri- 
mary of magnetic detector. When on 
"Stand by," primary of detector is in 
series with variable aerial inductance, 
variable condenser and earth. Coupling 
of the three circuits is varied by moving 
intermediate inductance coils by means of 
the Intensifier Handle, placed at the right 
hand end of the tuner. 

Jlultipolar- Motors and dynamos whose 
field magnets have more than two poles. 
See Bi- polar. 

Musical Spark -One giving a regular dis- 
tinct musical note. Produced by a high 
speed Rotary Discharger, a Quenched 
Gap, or an Arc. 

Muscovite- Another name for Mica. So 
called because it once came from Russia. 
It was also known as Muscovy Glass. 

Mutual Inductance -The effect produced 
by the back induced current of a secon- 
dary circuit in the primary circuit is due 
to their Mutual Inductance. Additional 
Inductance produced by bringing two in- 
ductance coils close together. Number 
of lines of magnetic flux linked with one 
circuit due to flow of unit current in 
other. 

(Continued on page 1121 
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Junior Constructor 
AN EFFECTIVE AND COMPACT 

SENDING CONDENSER 

Wires folded in each 
Layer of Tinfoil 

11 

By Means of Four Glass Tubes, Bill Johnson 
Constructed a Novel Condenser Which He 

Recommends to Others. 

Herewith is a way of constructing a 
cheap, yet efficient, sending condenser 
which will cost hardly more than 25 cents. 
It requires four glass test tubes of gradu- 
ated size and a small amount of tinfoil. 

First secure four glass test tubes from 
a druggist or other supply house, each one 
a slightly different size. The difference in 
size should be such that each will slide into 
one another and leave enough room for two 
or three layers of tinfoil placed on the 
outside of each tube, except the largest, or 
outside, tube. 

In the case of the center or smallest of 
the tubes, the tinfoil is placed inside the 
hollow part. A wire is then folded or 
arranged in each layer of tinfoil. This will 
leave four wires protruding when the in- 
strument is completed. 

I have personally constructed a number 
of these novel condensers for my own 
use, as well as for the use of nearby ama- 
teurs, and we find they have proven most 
efficient. 

Contributed by BILL JOHNSON. 

AN EASILY MADE DOUBLE SPEED 
KEY. 

This key is made from a S. P. S. T. 
(single pole single throw) porcelain base 
knife switch. Its total cost is about 50c. 

Close the switch and drill a 1/16 -inch 
hole right thru the center of jaw 1 and the 
portion of the blade in the jaw. Open the 
switch and carefully rivet a platinum or 
silver contact in the small hole in the blade. 

The "Wlg -Wag" Key Which Can 
Constructed for Amateur Use by 
Ing Single -Pole Single -Throw 

the Purpose. 

Be Readily 
Re- arrang- 
Switch for 

Now spread the sides of jaw 1 about Va 
inch apart, enlargen both holes, and tap for 
any size screw that has a platinum or silver contact in one end. These screws are of the type used on spark coil vibrators and are easily obtained. 

Now close the switch again, and solder 
the blade to the jaw on which it is pivoted, 
as shown. Adjust the screws till there is 
a 1/32 -inch air space on either side of the 
blade contact. 

Contact is made by pushing the knob 
either way in a sidewise motion. It takes 
a little while to get the knack of these keys, 
but with a little practise, speeds up to 30 
words a minute can be obtained. The use 
of this type of key also prevents "operators' 
cramp." It is often called the "wig wag" 
or double speed key and its operation sounds 
like that of a socalled "bug" or vibroplex 
key. 
Contributed by ROBERT HERTZBERG. 

A USEFUL LOOP ANTENNA. 
The following device, if properly made, 

will prove to be a great help to the ama- 
teur experimenter: 

r 

Secure a Few Pieces of Well- Seasoned Hard 
Wood and Build Yourself a Useful Loop An- 

tenna as Mr. Weiss Has Done. 

This antenna can be used primarily as 
a direction -finder by simply turning the 
frame until the distant station can be heard 
the loudest. Incidentally, amateurs will 
find this sort of loop antenna very easy to 
move, and it can be taken in the automo- 
bile with a portable set when you go 
camping. 

First, get some boards 3 x for the 
stand, and some 4 x g for the frame. All 
measurements are given on the diagram. 
By following the drawing it will be easy 
to assemble it. After it is assembled it 
is stained. Then apply one or two coats 
of varnish. 

The winding consists of twenty -five turns 
of No. 18, single cotton -covered wire. 
Binding posts are attached to both ends 
of the wire in a convenient manner for 
connection purposes. 

After the wire and binding posts are on, 
give it one more coat of shellac to hold 
the wire in place. 

Contributed by 
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WEISS. 

T 

PANEL TYPE "FAHNESTOCK" 
DETECTOR. 

Two Fahnestock Spring Bindings and Sev- eral "Knlck- Knacks" and You Have a Good. Looking Panel Type Detector. 

The following suggestion may prove of 
aid to experimenters who make their own 
sets. I have in mind a crystal detector 
which is simple in construction and "stays 
put." It is made by screwing two "Fahne- 
stock" spring binding posts (may be taken 
from a Columbia dry battery) about two 
inches apart on a panel or base. A piece of 
phosphor bronze wire is soldered to one end 
of a two -inch piece of No. 8 B. & S. brass 
wire. The other end is threaded with an 
8/32 die to take a hard rubber knob. The 
catwhisker rod is first passed thru the top 
binding post before screwing on the knob. 
A brass cup, taken from a battery carbon, 
is fitted to the lower binding post. 

Contributed by JOSEPH LIEBOWITZ. 

SERIES - MULTIPLE SWITCHING 
ARRANGEMENT 

The accompanying drawing describes a 
series -multiple switch for placing a con- 
denser either in series or multiple with 
the primary coil. A double -pole -double 
throw switch is required. A strap is sol- 
dered from the aerial lead on the switch 
to the center lever, as shown. When in 
series this is not used, but takes place of 
third switch when it is thrown in multiple. 

Contributed by RAY C. STANFORD. 

In This Hook -Up a Double -Pole Double - Throw Switch Affords a Rapid Means of Placing the Receiving Condenser Either In 
Serles or In Parallel With the Aerial and Primary of Loose Coupler. 
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THIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of 
all, but we can only publish such matter of sufficient Interest to all. 

1. This Department cannot answer more than three questions for each correspondent. 
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written In Ink. No attention paid to 

penciled matter. 
3. Sketches, diagrams, etc., muet be on separate sheets. This Department does not answer questions by mall free of charge. 
4. Our Editors will be glad to answer any letter at the rate of 25c for each question. If. however, questions entail considerable research 

work, intricate calculations, patent research, etc.. a special charge will be mude. Before we answer such questions, correspondents will be 
informed as to the price charge. 

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

CONDENSERS AND CHOKE COILS 
OF DANNALS RADIOPHONE 

SET. 
(191) Henry Kulikowski, Ansonia, Conn., 

writes: 
9. 1. Concerning the radiophone set 

which appeared on page 689, of the June 
RADIO AMATEUR NEws, what should the 
capacity of condenser G be? 

A. 1. As the author states the capacity 
of C., which is the feed -back condenser, 
should preferably be .002 mfd., altho the 
author uses .005 mfd. Since they are vari- 
able, you may easily secure the capacity 
necessary for your circuit. 

Q. 2. I have a Murdock .005 and a De 
Forest No. C. V.-500 condenser and have 
no use for them at present. Could I use 
one of these condensers for C. of the cir- 
cuits shown? 

A. 2. You may use a condenser having 
a capacity as low as .005 mfd. altho the 
one used by Mr. Dannals is .001 mfd. 

Q. 3. Where may I purchase the neces- 
sary choke coils mentioned? 

A. 3. We suggest that you write to the 
Pacent Electric Co.? 150 Nassau Street, 
New York City. Why don't you construct 
them yourself? It is a simple matter and 
the author gives the proper dimensions. 

ADDRESS OF B. J. FIRTH. 
(192) A. I., 130 Harrison Avenue, 

Brooklyn, N. Y., writes,: 
Q. 1. In the May issue of R. A. N., under 

the "I- Want -To -Know Column,' appeared 
the name of B. J. Firth, Newark, N. J. I 
have been trying to locate Mr. Firth for the 
past three years. Have you a record of his 
address? 

A. 1. The street address was not given. 
If Mr. Firth or anyone acquainted with 
him should read these lines, it is suggested 
that he inform A. J. of Mr. Firth's present 
address. 

SECURING A SPECIAL' AMATEUR 
LICENSE. 

(193) The Radio Research Club, New 
York City, asks: 

Q. 1. Can a radio club obtain a special 
license for 300 meter work and also a sepa- 
rate call under the name of the club? 

A. 1. We suggest that you write to the 
Chief Radio Inspector, Room 603, Customs 
House, New -York. This officer has full 
jurisdiction over your district and will give 
you the proper information. 

ESSENTIALS OF THE EDISON 
STORAGE CELL. 

(194) L. Jackson, St. Louis, Mo., wishes 
to know. 

Q. 1. How does the Edison storage cell 
differ from the regular lead accumulator? 

A. 1. The Edison cell differs in that the 
positive plate consists of small steel tubes 
filled with alternate layers of nickel hydrate 
mixed with flake nickel, while the negative 
plate consists of pockets filled with iron 
oxide to which has been added a small per- 

centage of metallic mercury. The electro- 
lite of the Edison cell is 21% potassium 
hydrate to which has been added a small 
amount of lithium hydrate. The Edison 
cell gives a voltage of 1.2 as compared to 
the two -volt potential of the lead type ac- 
cumOlator. 

Q. 2. Please' give a simple way of de- 
termining the polarity of a D.C. lighting 
circuit so that no mistake be made when 
charging storage batteries. 

A. 2. The polarity of a D.C. lighting cir- 
cuit may readily be determined by immers- 
ine the t wo ends of the circuit in a glass 

That "Portable Radio" 
Prize Contest 

C,,i,ernaly our 1U0 tahlr 
Radio" prize contest which was 
fully announced in our May and 
July issues, so many entries have 
been received, that the work en- 
tailed in picking out the winners 
has been s lightly delayed. 

The prize winners, however, will 
be announced in the September 
issue of RADIO NEWS. This num- 
ber will also contain full descrip- 
tion of the First Prize Winner. 
Look for this important issue. 

of water to which has been added a pinch 
of salt. Small bubbles of hydrogen will 
collect on the negative wire. Be sure, how- 
ever, not to let the two wires to,come into 
contact, otherwise the circuit fuse will blow 
otit. 

BATTERY MOTOR SUITABLE FOR 
SPARK COIL ROTARY. 

(195) H. C. Tetley, Brooklyn, N. Y., 
writes 

Q. 1. In the article entitled "A Syn- 
chronized Commutator Spark Coil Set," on 
page 16 of the July issue of RADIO News as 
mentioned, a small six volt battery motor is 
necessary. Where can I buy such a motor 
and what is the approximate price of same? 

A. 1. A small motor suitable for this 
apparatus which will run on from one to 
six volts either dry cell or storage battery 
may be bought from the Knapp Electric 
Co., New York City. 

FADING SIGNALS. 
(196) A. M. Young, Drifton, Pa., asks 

the following: 
Q. 1. Concerning the article entitled 

"Fading Signals," in the May issue of RADIO 
AMATEUR NEWS, is there no possible way to 
overcome this annoying phenomenon? 

A. 1. There is at present no method for 
overcoming fading signals when these are 
due to natural causes and not to any par- 
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ticular fault of the receiving apparatus or 
position of the aerial. 

Q. 2. Would coal, rocks or mineral de- 
posits in adjacent hills affect reception? 

A. 2. Mineral deposits in the vicinity of 
a radio station particularly if these sub- 
stances are located in hills or mountains 
near the station will cause poor receiving 
and transmitting efficiency of a permanent 
nature rather than bear a relation to fading 
signals. 

Concerning the interesting phenomena of 
"Fading Signals," radio engineers at the 
Bureau of Standards, Washington, D. C., 
have done considerable work along this 
line of late and it is expected that the re- 
sult of their reseaches will soon be pub - 
lisht. 

USING A. C. FOR B VOLTAGE. 
1197) Elmo S. Roberts, New York City, 

asks: 
Q. 1. Can A. C. stept -up by means of a 

small transformer be used in place of a "B" 
battery? 

A. 1. No. not directly, it must be recti- 
fied into a direct current. An article on this 
subject will appear in the September issue 
of RADIO NEws. 

ENGLISH AMATEURS PURCHAS- 
ING AMERICAN APPARATUS 

FROM UNITED STATES. 
(198) H. A. Woodyer, Stockport, Eng., 

asks: 
Q. 1. Are there any restrictions against 

the export of radio supplies from American 
manufacturers to English importers hold- 
ing the Postmaster General's radio receiv- 
ing licenses? 

A. 1. No, as far as we know there are 
no restrictions against this practise. In 
fact American radio supply houses are re- 
ceiving orders from English customers 
regularly. 

Q. 2. What is wavelength of a three 
wire aerial of the inverted "L" type, each 
wire 35 feet long, 35 feet high with a 12- 
foot lead -in composed of No. 14 copper 
wire? 

A. 2. The approximate fundamental 
wavelength of the aerial you describe is 140 
meters. 

DETERMINING SPARK COIL 
VOLTAGES. 

(199) J. Phillips of Chicago, Ill., writes: 
Q. 1. Please publish in your "I -Want- 

To- Know" columns a simple method for 
measuring spark coil voltages. 

A. 1. The following is a brief table 
showing the approximate spark voltages 
in ordinary air between two brass balls two 
centimeters in diameter: 

Spark Length in Cm. Spark Voltage. 
0.1 4.700 
0.2 8.100 
0.3 11,400 
0.4 14,500 

(Continued on page 121) 
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"They All Flop Sooner -or Later "* 
or 

It's A Great Game -But Don't Weaken! 
I'GOEJ TNE, 
AERIAL BOYS. 

nMLL s4ArE3PERE 
NAO THE DOPE 
Sr, 'LK TOIT AND 

GIVE THE WORLD 
THE RAZZ 

rE.LESS 
BUG 

HOW IT STARTS 
WOW I IDIDHT kNOW 
THIi WAS A 20.000 
VOLT LINE 

I'VE BEEN DOWN HERE 
AN HOUR AND IF My 
WINO HOLDS OUT MY UNDERWATER 

AERIAL wlLL 13E A CUCKOO ! 

Mew- " L ---^ 

ILL HOOK OD THAT 
'TREE ANTENNA IF 

I 00ST EVERY 
DONE IN MY HEAD 

( 

Yz I i 

1*\ 
THIS UNDERGROUND AERIAL STUFF NEARLY SENT ME WEST, 9UT PO2 OUGHT Tu 
TON r E IN LIKE A 

ßRILw 

/7 

IT WORK S: MY NEW 
RAILROAD wIRELESS 
IS ABEAR! 

(JP ALL N14HT ANO ALL 
SUNDAY LISTENIN&IN 
FOR NAA. THIS IS 
WORSE THAN THE DOGWATCH AT THE BATTLE OF `ELHAM BAY! 

YOB SAID AN EAIEFUL 8O: 
L5. GREAT STUFF - 

IVEHADALOT OF'F OW 

a......-w w.. I. L_ .._.A VologHs to R. L. Goldberg; 
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IN APPEARANCE 
THESE 'PHONES 
SATISFY THE RE- 
QUIREMENTS OF 
THE MOST CRIT- 
ICAL. 

2000 
OHM 

COMPLETE 
DOUBLE SET 

IN DURABILITY, 
THESE 'PHONES 
WILL SERVE AS 
LONG OR LONGER 
THAN ANY. 

MURDOCK 
No. 55 

IN OPERATION 
THESE 'PHONES 
SURPASS IN SENSI- 
TIVENESS THE EX- 
PECTATIONS OF 
THE MOST OPTI- 
MISTIC. 

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." 

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 (BOSTON 50) MASS. 

509 MISSION STREET, SAN FRANCISCO, CAL. 

L 
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FOR YOUR CONTROL 
PANELS 

Type TID Base Flange Model D. C. Voltmeter 

You need an ammeter, range 0 -1.5 
amperes, on your receiving panel 
so as to adjust the filament current 
to exactly the right value. A volt- 
meter to match, range 0 -50 volts. 
for the "B" battery is desirable also. 

Roller -Smith Type TID instru- 
ments are ideal for this purpose, and 
are furnished in flush or base flange 
models as preferred. Overall dia- 
meter is 31/2 inches. Described in 
Bulletin V -400. 

For your transmitting panel we 
offer a wide assortment of volt- 
meter and ammeter ranges, to take 
care of all requirements, in Type 
TID for direct current and Type 
TIA for alternating current. Bulle- 
tins V -400 and V -420 sent free on 
request. 
Deliveries are unusually prompt 

ROLLER SMITH (X)MPAK 
rinoi Inetrutnenta Meters and çYrwa Drinkers 

MAIN OFFICE: 
15 Barclay Street, New York 

WORKS: 
Bethlehem, Pennsylvania 

CHICAGO -Monadnock Block 
CLEVELAND -6523 Euclid A 

DETROIT -Majestic Building 
Other Offices in Principal Cities 

RADIO LEAGUE 

MEMBERS! 
SO name cards with name, address, and 
tnlblem of RADIO LEAGUE printed 
in upper left hand corner. 45 cents. 
loo Noteheads and Envelopes printed with inure and address, and emblem of RADIO LEAGUE printed In upper left hand corner. 
$1.75. 
NO startups accepted, cash must accompany 
order. 

Vríntíng arts Vre05 
483 East 24th St. Paterson, N. J. 

A Unique Static 
Eliminator 

(..'u(iuurd from page 71) 

adtu telegraphy. By this tee mean that the 
instrument tunes to the acoustic wave and 
therefore has nothing to do with the elec- 
trical circuits of the receiving equipment. 
Sounds of unlike pitch are naturally of un- 
like acoustic wavelength and thus the device 
offers a method of tuning to any given 
acoustic wavelength just as the regular re- 
ceiving apparatus may be employed to dif- 
ferentiate between radio wavelengths. 

Spark signals or continuous waves may 
be received equally as well. One of the out- 
standing features of the instrument is that 
it not only reduces static but reduces to 
a minimum other forms of interference as 
well, such as that caused by inter -station. 
For instance, two stations of nearly the 
same Intensity working on the same radio 
wavelength cause the individual reception 
of either to be practically impossible. How- 
ever, if they are of different spark frequen- 
cies and therefore produce slightly different 
tones in the telephone receivers, the device 
will enable the operator to differentiate be- 
tween the two and thus permit either one 
to be received. In the reception of undampt 
waves it is generally known that consider- 
able difficulty is often experienced on ac- 
count of the compensating or back -wave 
which is caused by the production of beats 
witftin audibility. Differentiating between, 
or concentrating on one of the two notes 
requires a great deal of practice and an 
operator must be well trained and experi- 
enced in this sort of reception before he is 
qualified to handle trans -oceanic or any 
other kind of traffic employing continuous 
waves. With the use of the present device 
however, this difficulty is overcome owing 
to the fact that it entirely eliminates the 
back wave, leaving nothing but the pure 
beat note, thus rendering the final reception 
much more distinct. Fig. 1 shows an ordi- 
nary short wave generative circuit having 
two variometcrs and making use of the 
signal filter we have just described. As 
may be seen, the device is connected across 
A and B where ordinarily would be inserted 
the regular head -set. An important factor 
is that since the instrument is not an elec- 
trical one no additional batteries are re- 
quired for its operation. 

In conclusion it may be said that the in- 
ventor is at the present time developing 
several improvements and appliances de- 
signed to make the present static eliminator 
absolutely fool -proof and efficient so that 
not only will it prove exceedingly valuable 
to commercial radio interests but to ama- 
teur operating as well. At any rate Mr. 
Lynch is to be complimented for this inter- 
esting development and addition to the 
radio art. One thing certain the elimina- 
tion of static and other forms of interfer- 
ence by means of an acoustic weeding -out 
system would seem to be a step in the right 
direction. 

BUREAU OF STANDARDS DE- 
VELOPING RECEIVERS FOR 

RADIO WORK. 
The United States Bureau of Standards f Washington is conducting a comprehen- 

,ive study of telephone receivers for radie 
telegraphy and telephony.. The primary ob- 
ject of the research is to determine the best 
type of receivers, but it is probable that 
much other useful information will be ob- 
tained as regards methods of measuring 
die strength of signals and the determina- 
tion of a standard "artificial ear" to which 
the ears of any observer can be referred. 
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NEW WAY 
to LEARN WIRELESS 
Learn to transmit and receive messages 
by new direct method. No instrument or 
key needed-no instructor or assistant 
required. Learn in half the time with 
less effort. More accurate than any other 
system. None other like it- entirely revo- 
lutionizing. 

The following explains itself: - 
"With your method of Wireless In- 

struction Wit bout Instruments have 
learned to use key in transmission and 
would recommend same to anyone who 
desires to learn without the expense of 
a lot of junk." 

E. J. ROANE, Jersey City, N. J. 
276 A Grant Avenue. 

COMPLETE INSTRUCTIONS 
for Continental Code ONE DOLLAR post- 
paid. C. K. DODGE, Mamaroneck, N. Y. 

LEARN RADIO 
at an up -to -date school where the 
Faculty and Equipment are the 
best to be obtained. 

Fall term begins Sept. 13th. Day 
and evening classes. 

Write for literature or visit 

MASSACHUSETTS RADIO 
AND TELEGRAPH SCHOOL 

18 Boylston Street, Cor. Washington 
BOSTON, MASS. 

Arthur Batcheller R. F. Trop 
Guy R. Entwistle 

W. SIEGERT 
Wood & Metal 
Patterns & Models 

1250 WEST 97th PLACE 
CHICAGO ILLINOIS 

"DON'T READ THIS" 
it you are NOT Interested in improving your wireless 

Our FIXED CONDENSERS for AUDION CIRCUITS 
e III stop those mushy signals. 

Style No. I - - 30.85 
Postage extra. Send stamp for circulan. 

RADIO TESTING STATION 
25 Sturges St. Binghamton, N. Y. 

Make $60 a yeso profit from one 
pair. Thousands are doing It 
right now. It's easy. pleasant 
profitable work and we help you 
get stand. 

Write today for circular. 
PIGEON SUPPLY HOUSE. 8DM 251. Hanover. Pa. 'Pigeons- Poultry -Pet Stock- 
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WIRELrC Í-IQJ4 C 
The Demand 

for Good Wireless Operators Far Exceeds the Supply 
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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 Mr. L. R. Krumm, Chief Radio Inspector, Bureau of Navigation, N. Y. Radio experts able to impart their practical and technical knowledge to YOU in an easy to understand way, will direct your entire Course. 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. All you will have to do, is to listen. 

Big Salaries 
Wireless operators receive excellent salaries rang- 
ing from $125 to $200 a month and it is only a 
stepping stone to better positions. There is prac- 
tically no limit to your earning power. Men who 
but yesterday were Wireless Operators are now 
holding positions as Radio Engineers, Radio In- 
spectors, Radio Salesmen at salaries up to $5000 
a year. 

Travel the World Over 
A Wireless Operator can visit all parts of the 
world and receive fine pay and maintenance at the 
same time. Do you prefer a steady position with- 
out travel ? There are many opportunities at the 
numerous land stations or with the Commercial 
Wireless or with the Steamship Companies. 

FREE Instruments 

and 

Text Books 

This wonderful Set for learning the Code furnished free with 

The Transmitter shown is the celebrated Omnigraph 
used by several Departments of the U. S. Govern- 
ment and by the leading Universities, Colleges, 
Technical and Telegraph Schools throughout the 
U. S. and Canada. Start the Omnigraph, place the 
phone to your ear and this remarkable invention 
will send you Wireless Messages, the same as 
though you were receiving them, through the air, 
from a Wireless Station hundreds of miles away. 
When you apply for your license, the U. S. Gov - 
ernment will test you with the Omnigraph -the same 
model Omnigraph as we furnish to our students. 
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 
York -the Wonder City -the largest port in the World 
and the Headquarters of every leading Wireless and Steam- 
ship Company. 

our Course 

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 
Course. 

Easy Payments 
A small payment down will enroll you. We will make 
the payments so easy that anyone ambitious to enter 
the fastest growing profession-Wireless--may do so. 

Send for FREE Booklet 
Without obligating you in any way, send for our book- 
let "How to Become an Expert Wireless Operator" - 
it is free. Mail the coupon below, or postal or letter - 
but do it today. 

NEW YORK WIRELESS INSTITUTE 
Dept. 22, 258 Broadway, New York City 

New York Wireless Institute 
Dept. 22, 258 B'way, N. Y. City 

Send me free of cbarge, your booklet "How to Become an Ex- 
pert Wireless Operator." containing full particulars of your 
Course, including your Free Instrument offer. 

Name 

Address 

City or Town Suite 
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Indicating 
QUALITY 

The Corwin 
Indicating Dial 

recognized by Radio Men as a 

popular and needy addition to any 
set, has been further improved and 
now comes in two sizes, three 
inches and three and seven -eighth 
inches in diameter. 

This larger dial (3% in.) fills the 
general demand for an indicator to 
fit the standard one -quarter inch 
shaft; quality and workmanship 
better than ever. 

3 in. dial only, 75c. With knob $1.30 
3 T in. dial only, $1.00. 

With knob $1.70. 

Sent postpaid anywhere. 

For Sale at all Radisco 
Agencies 

'l'en cents brings our latest catalog 
to you, describing the above dial 
and all standard radio apparatus. 

A. H. CORWIN & CO. 
Dept. B2 4 West Park Street 

NEWARK, N. J. 

The 
WIRELESS EQUIPMENT 

Co., Inc. 
Furnishes all kinds of reliable radio 
apparatus at lowest prices. Send for 
latest bulletin No. 147D on new ap- 
paratus. 
188 -190 Greenwich St. New York 

Loose Couplers 

ArnoldI' 
Paris Loose 

ter Parti and accsoxie.. 
send :it st Amp for lit. 

which ; e 
to interest you ' 

2082 Lexington Av. N.Y 
Eetobllshr.l 1910 J. F. ARNOLD 

L, 

The Braun Loop 
Antenna 

i ( nniimied fnnn page 70). 

tains the high frequency amplifier, the plate 
battery, tuning condenser of the loop cir- 
cuit and the telephone. Another case con- 
tains the accumulator for heating the tube 
filaments. In fact, the whole can readily be 
carried in a portfolio, a most desirable 
factor, indeed. 

In Geltow, near Berlin, there has been in- 
stalled a huge Frame Antenna, comprising 
two frames of 6 turns and about 28 meters 
side length, suspended from a wooden mast 
40 meters high. One of the frames is tuned 
for communication with New Brunswick, 
U. S. A., to the wave length of 13,500 
meters, which differs only by 7 per cent of 
the wave length of the Nauen Station 
(12,600 meters), and which is situated at 
a distance of 20 kilometers. In order to in- 
crease the receiving capacity of the station, 
arrangements for communicating with An- 
napolis (17,000 meters) had to be provided. 
Inasmuch as this connection had to be per- 
fected in a very short time, the installation 
of another 40 meter mast was out of the 
question, but the other frame could be so 
arranged as to receive the Annapolis wave 
without any mutual interference. In fact, 
there is no objection to fitting even further 
frames on the same mast. 

Another somewhat smaller frame an- 
tenna installation, which is only 20 meters 
in height, allows the signals from a number 
of American stations (New Brunswick, 
Tuckerton, Arlington, etc.), to be received 

/n /ono 

f9.1 !ow /Ir4u a'p /. 
Schematic Circuit Diagram of Hook -Up 

Employed With the Braun Loop. 

with sufficient sound intensity in the tele- 
phone as to be readily overheard in a room 
at 10 meters distance from the receiving 
room. This, however, by no means ex- 
hausts the capacity of the apparatus: A 
Morse apparatus of exactly the same type 
as used in the official telegraph service will 
record on a strip of paper the signals from 
an American station working at the high 
rate of 50 to 70 words per minute, tho the 
apparatus will function as well at twice this 
peed, when even the most skilled telegraph- 
ers will not be able to receive and copy with 
the regular telephones. The most astound- 
ing achievement, however, no doubt is that 
telegrams from America are, without any 
disturbance, thus recorded on paper, while 
at the same time the mammoth station of 
Nauen at only about 20 kilometers distance 
howls into space, messages so powerful as 
to be heard by Australian stations, 20,000 
kilometers distant. This freedom from in- 
terference, of course, is insured by instal- 
ling the frame in the most unfavorable 
direction to Nauen radio and in the most 
favorable direction for the United States. 

Portable loop antennae such as those 
represented in our illustrations will lend 
themselves to.a multitude of uses. In the 
railway train and rowing boat, nay even 
when on a walk, everyone will be able to 
communicate with distant friends. 

The most valuable feature of the Braun 
antenna is its remarkable direcrive effect: 
two stations situated at a known distance 
from one another allowing the position of 
the sender and its distance from the re- 
. eiving stations to be readily ascertained. 
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G. A. Standardized 

Apparatus 

G. A. GRID CONDENSER 

A pure paraffin paper free 
from chlorine and other blend- 
ing agents wrapped tightly 
around a special strip having a 
high insulation resistance. Be- 
tween the layers of paraffin 
paper are two tinfoil plates and 
from each plate a heavy copper 
foil extends to and is securely 
eyeleted to the ends of the insu- 
lator strip. A sealed wrapper 
protects all and adds attractive- 
ness. Very careful selection of 
material and better workman- 
ship tend to reduce losses to a 
minimum. Every condenser 
tested to 0.0005 mfds. capacity. 

Price 35c 
Postpaid in the U. S. A. 45c. 

DEALERS. Let us tell you about 
a real seller, something that has 
sold the country over and that is 
only started to make profits. 

The General Apparatus 
4310 -N Broadway N. Y. C. 

AUDIOTRON 
ADAPTOR 
Canalete of standard 4 prong base 
with brass supporting connectors. 
Permits mounting tube in vertical 
position so filament will not sag 
and touch grid. 

$1.75 POSTPAID 
NEW "VT" SOCKET 

31.00. Marconi Grid Leak (without 
base) 550. 
Mica- Copper -Foil Grid Condenser. 
400. 
We strongly recommend our 44 Volt 
Variable "B" Battery for use with 
Detector "VT's ". $8.60. 
Moorhead Electron Relay.. $6.00. 
(With standard base. See Moor 
heed adv. ) 

$10 O I Radio Ammeters. 15. 
(0 -2% amps. for antenn radiation 
or filament current Indication.) 

PARAGON 
RHEOSTAT 
The 6 ohm resistance per- 
mits (Inc (lament control 
with 4 or 6 volts. 2 %" dis. 
Bee March R. A. N.. page 
467. for detall.. Shaft re- 

le for back mounting. 
31.75 POSTPAID Wester n Electric P -It 

Army -Nary Phones, $12. 
BTpecIU Arm. Amplifying 

above f ophones. 
m 

64.'50 
with 

With stands. 
un- 

mounted. . 

GROUND WIRE, 8c Per Ft., $7 Per 100 Ft. 
Good 100 Amp. 600 V. Lightnirg Switches, $4. 

RADIO EQUIPMENT CO. 
060 Washington Street Boston I I, Mass. 
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Entire Satisfaction 
is what our customers say. 

ARE YOU 
GETTING ENTIRE SATISFAC- 
TION from condensers you have 
purchased elsewhere? 

IF NOT, we are sure you will be 
pleased with what we are offering, 
because, we manufacture only the 
BEST. 

43 4300 r All we ask is GIVE US A TRIAL. 
This month we wish to announce a NEW MODEL of VARIABLE CONDENSER, which will be known as SERIES "T ". It is of the same general construction as our SERIES "S" condenser, but is built of heavier material, the aluminum plates being die stamped from 1/32" hard rolled stock. The spacers are also of heavier 

stock, and the general assembly insures a very rigid instrument. At the present time we are unable to fill orders for the SERIES "S" condenser, as we cannot obtain materials, but can ship the NEW SERIES "T" or the "L" SERIES condenser from stock. 

No. 20 
No. 70 

2 

7 

SERIES "T ". 
plate Vernier. 
plate, approx. .0001 m f 

No. 130 13 " .0002 m f 
No.170 17 " " .0003 m.f. 
No. 230 23 " .0005 m f 
No. 310 31 " " .0007 m f 
No. 430 43 " .001 m.f. 
No. 630 63 " " .0015 m f 

PRICES 

Include postage for one pound to your city. 

THE 
511 West Washington St. 

2 00 
$2.35 
$2.75 
$3.15 
$3.60 
$4.30 
$5.25 
$7.50 

SERIES "L ". 
No. 2300 23 plate, .00075 
No. 4300 43 plate, .0013 
No. 6300 63 plate, .002 

Include postage for two pounds. 
Prices include knob and pointer and mounting 
screws. Specify whether brass or n'ckel pointer 
and screws, and thickness of your panel. 

Either style of condenser, fitted with indicating dial at additional cost of 75c. 

$6.00 
$8.00 

$10.00 

WIRELESS SHOP 
A. J. EDGCOMB Los Angeles. Cal. 

IF MONEY IS NO OBJECT 
You want the best your money can buy. Our reputa- 
tion for reliability during 12 years of manufacture of 
high grade radio equipment will insure your satisfaction 
to the smallest detail. 

IF YOUR INVESTMENT IN RADIO MUST 
BE LIMITED 

You can even less afford to experiment with unknown 
products. You will find our apparatus will in every 
case give you the 
greatest value for 
the sum invested. 

The patented principle on which our Type L High Tension Trans- 
former is constructed places it above comparison for charging the 
condenser used in radio transmitters. 

l'owcr 
Rating 

Maximum 
Secondary Require(' 

Volts Condenser Price 
1/4 K.W. 20,000 .01 M.F. $28.50 
1/.¿ K. W. 29,000 .01 M.F. 28.00 

1 K.W. 40,000 .01 M.F. 40.00 

Complete Catalogs mailed on receipt of 6c stamps. 
Radian Receiving Transformer 200 -8000 

Meters. Price $14.00. 

CLAPP EASTHAM CO., 120 Main St., Cambridge, Mass. 
Our Apparatur Curried in Stork by ;ell Good linier,.. If Your Dealer Won't Supply You Write to Us. 
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RADIO 
SERVICE 
apparatus is designed 
and built to give you 
complete satisfaction. 

Each piece of ap- 
paratus is thoroughly 
inspected and tested 
before it leaves our fac- 
tory, thereby insuring 
you of a product that 
will work perfectly. 

The AUDION CON- 
TROL PANEL as illustrated sells for only $6.50 
and operates as well as the more expensive kind, 
while the material used in its construction Is the 
best obtainable. 

The Radio Service V. T. Sockets are acknowl- 
edged as the best obtainable. The triple tube 
type Is illustrated. 
Type 51- Slnple Tube (for Inside mounting) $1.20 
Type 62- Single Tube (for bent, and experimental 

use! 1.50 
Type S3- Double Tube (tor amplifier use) 2.75 
Type 84- Triple Tube (tor detector and two -stage 

amplifier or throe -stage mplifier use) 3.75 

The above receptacles are all made to two styles, 
for either receiving or transmitting tubes. This 
should be specified when ordering. 

If your dealer cannot supply you, order direct. 

TYPE 84 PRICE í3.7g 

SPECIAL -A Radio Service 3" etched alu- 
minum dial graduated from 0° to 180° for 80 
cents postpaid. A limited quantity only on 
band. 

Grid or Telephone Condensers 35 cents each 

RADIO SERVICE & MFG. CO. 
LYNBROOK, L. I. NEW YORK 

AN OPPORTUNITY 
for amateurs to get the benefit 
of a profit sharing plan. 

THE CO- OPERATIVE 
RADIO ASSOCIATION -with 
its great wholesale buying 
power, fills a long felt want in 
amateur circles. Members get 
substantial discounts on any ad- 
vertised instrument or part. 

Send your membership fee of 
ten cents at once and get the 
benefit of an organization made 
for amateurs. 

Write to 

The Co- operative Radio 
Association 

849 Freeman St. 
New York City 

Attention Beginners! 
WILCO WIRELESS PRACTICE SET 

The and need of every amateur. Rughtone gip buzzer and key for learning code. Aleo for 
teat buzzer end four other purpose. With 
code, and Instructions. 81.25 Postpaid. 

THE WILCOX LABORATORIES, Lansing, Mich. 

Navy Broadcasts For 
Amateurs 

Code Translations for Month of June 

[Ed. Note: Each month an abstract of the ama- 
teur code messages sent-out by the New York Radio 
Station NAH will be published in RADIO AMATEUR 
NEWS. The purpose of this is so that amateurs who 
copy this code may have a means of checking up 
what they have received and thus know how they 
are progressing in receiving ability.] 

The following messages were broadcasted 
in the Amateur Radio Code by Navy Radio 
Station, New York, N. Y., on 1,500 meter 
wavelength, during June, 1920: 

June 1 -Code Two -Following from Boy Scout 
Headquarters quote Merchant Marine Depart- ment American Library Association announces 
via Navy and Boy Scout Radio Service that it 
supplies vessels sailing under American flag with 
books of fiction, travel and nautical instruction. 
Period boxes contain seventy to eighty books 
exchangeable at Dispatch offices in large ports. 
Period please tell local newspapers. Unquote. 

June 2 -Code Two -Following from Boy Scout 
Headquarters quote American Library Associa- 
tion announces via Navy and Boy Scout Radio 
Service that it is raising fund to provide books for merchant sailors comma coast guard comma 
lightship and lighthouse personnel. Period men 
who have used "Ala" books can help by writing 
to newspapers. Unquote. 

June 3 -Code Eight-High power radio station at Lyons, France, transmits to Navy ships on four- 
teen thousand meter undampt wave at midnight 
and twelve thirty PM Greenwich mean time each 
day. 

June 4 -Code Ten- Translation of amateur code 
message sent during May was mailed to the 
AMATEUR RADIO NEws. June second period these 
translated copies are available to any one re- 
questing them. 

June S -Code Four -Giant battleship Tennessee 
placed in commission at New York Navy Yard 
Jdne third will have one of the most modern 
radio installations in the United States Navy. 

June 7 -Code Two -Red Star liner Lapland was 
first ship to respond to SOS call of SS. Ber- 
gensfjord on June fifth nineteen nineteen. 

June 8 -Code Two -Boy Scouts headquarters re- port Wiliam H. Kendrick assistant director of agricultural extension work West Virginia has 
arranged for Lectures on Radio and scouting at 
the state meeting of agricultural club boys 
Morgantown June fourteenth to nineteenth. 

June 9 -Code six -Recent tests of obtaining radio 
compass bearings of seaplanes in flights bave been highly successful. 

June 10- English -It is understood that Boy 
Scout headquarters Fifth Avenue Building New 
York City is considering a plan which provides for the opening of a technical department for 
the purpose of furnishing information for radio 
amateurs relative to efficient radio installation 
period when this department is in operation it will answer all correspondence relative to this 
subject as a courtesy to radio amateurs. 

June 11 -Code Two -The name of the United 
States cruiser North Carolina has been changed 
to Charlotte period call letters "NMN" will be 
used. 

June 12 -Code Six- Returns from the Chicago and 
San Francisco political conventions will be broad- 
casted by radio on both coasts. 

June 13 -Code Eight -The Rockaway air station 
has resumed radio experimental work and will 
use call letters "C seven L." 

June 14 -Code Ten -The large Japanese battle- 
ship Matsu launched last week at Tokio will have 
a powerful modern radio installation period call 
letters not yet assigned. 

June 15 -Code Two -The former German battle- 
ships Ostfriesland and Frankfort will probably 
arrive at New York next August period arrange- 
ments will be made for radio amateurs to visit 
the ships to inspect the radio equipment. 

June 16 -Code Four -Following received quote 
John Newton of Bay Side. Long Island New York comma whose age is fifteen years comma is 
a radio operator on training ship Newport period 
Newport will cruise in Mediterranean and South 
American waters till October unquote. 

June 17- English and Code Six -Following re- 
ceived quote on Memorial Day Philadelphia Sea - 
scouts dedicated their base training station at 
Homesburg Pa stop This is the second Seascout training station on the Atlantic coast comma the other being at Bridgeport comma Connecticut 
stop All scouts report receipt of this message to headquarters Fifth Avenue Building New York unquote. 

June 18 -Code Two -Name of United States Navy 
Cruiser Montana has lneen changed to Missoula period Call leters NKM will be used. 

June 19 -Code Two -High power radio stations 
are having difficulty to work across Atlantic be- 
cause of the unusually heavy static on long 
waves. 

June 20 -Code Four- Arrangements are being 
made to equip Shipping Board ships with arc transmitters to work on twenty four hundred 
meters. 

June 21 -Code Eight -Meteorogical reports for British Aeronauts are broadcasted daily by 
(Continued on page 104) 
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For Homes, Offices, 
Factories, Farms 

Complete Wall Set 
Magneto Telephone 
Western Electric Type 

This is a 
complete 
c o m mercial 
t elephone station. 
They were 
bought from 
telephone 

exchanges 
who p u t 
in Cen- 

t r al bat- 
tery types. 
Slightly 
used but 

guaranteed to be in 
Al working order. 
The cabinet is of pol- 
ished oak,piano finish, 
within which is con- 

tained the powerful magneto, the 300 
Ohm polarized ringer, an induction coil. 
The magneto is exceptionally efficient, 
being of the two bar type with brass 
gear transmission. The extra sensitive 
microphone, mouthpiece and two gongs 
are mounted on the front of the cabinet, giving the entire instrument that desir- 
able appearance of compactness and efficiency. Guaranteed to work over 20 
miles. The telephone receiver is a double 
poled one, and has a hard rubber case. 
Seven binding posts are provided for connections. 

The instrument is one which we can offer with pride to our patrons at a ridiculously low price. It is unobtainable anywhere else at less than $15.00 and Is an instrument un- equaled in value for the price we ask. Size over ail 1121028 in. 
Long Distance Telephone Set- 

One station 
Shipping weight, 15 lbs. 

Two stations 
Shipping weight, 25 lbs 

.Send be in stamps for our big 160 page Wireless and Electrical Catalog No. 22. 

THE ELECTRO IMPORTING CO. 
231 Fulton Street, New York. 

7.00 

COMBINATION No. 2 

1 -11 Plate Perfection Knock Down 
Variable Cond $1.80 

1 -No. 67 Corwin Indicating Dial 1.30 

Tetal value $3.10 

Special for August Only, $2 50 and 10 cents postage 
Our combination No. I, published last 

month met with such general favor among 
amateurs that we, in consideration of the 
confidence placed in us, are offering for 
this month a value which we consider 
even greater than our former combina- 
tion, and at the same saving of 60 cents. 

Our satisfaction or money back guar- 
antee applies to this offer as well as all 
goods we sell. 

Our firm name is being copied. Make 
aure when ordering goods from us to I look for our "PRACO" 

aN 
..O trade mark. 

PENN RADIO `G 
(V1rw APPARATUS CO. 

Dept. 2 Box 110 
Rending, Po. 
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DE FOREST 
Unit Receiving Sets 

Give You Better Apparatus at Low Cost 

THE typical 15 -panel DE FOREST 
Unit Receiving Set .hewn below con- 

sista of a Tuner with wave length range 
of 150 to 25.000 meters; crystal and 
an ludion detector, and one -step 
amplifier. This Set ta the most com- 
plete and efficient receiving apparelue 
ever put out under $175.00. lie cost L 
leu than that; the entire set of Units 
shown below totalling only 

$162.64 

103 

Simplicity. Absolute Reliability. Econ- 
omy and a Broader Radio Knowledge 
are assured with the DeForest Unit 
System. 

DE FOREST Unit Receiving Sets offer the most practical system 
of securing accurately designed and highly efficient receiving 
apparatus without paying for expensive factory assembly and 

costly cabinets. You buy the individual instruments. ready mounted 
a sn Unit panels, and assemble and wire them yourself. You can start with a few Units and then build up, always fitting new Units 

into the system as additions to the old, to increase your selectivity 
and circuit efficiency. You can even fit these Units into any system 
you may now have. 

If you are going to take up wireless work. find out about the 
DeForest Unit Receiving Set before you get your apparatus. It will 
give you the móst highly developed Radio Instruments obtainable. 
And if you are an Amateur, Student or Experimenter, this Unit 
System holds even greater possibilities because in using your own ingenuity in assembling and wiring the Units you will greatly 
broaden your Radio knowledge. There are many possible Unit Set combinations and you should 

Send for the De Forest Radio Manual 
which describes the Unit System in full and 
also contains much valuable general Radio 
material. Send 10 cents for a copy at once. 

DE FOREST RADIO TELEPHONE AND TELEGRAPH COMPANY 
Inventors and Manufacturers of High Grade Radio Apparatus 

1403 SEDGWICK AVE. NEW YORK CITY 
Lee De F Incorporated, 451 Third St., San Francisco, Cal. 

Western Distributors Shipments Made from San Francisco Stock 

- 

N\ 40Nyt 

RADIO APPARATUS 
Distributors of Reliable Radio Apparatus for Schools, Colleges 

and Experimenters in Every Branch of the Radio Field 
"PITTSCO" THE SIGN OF SERVICE AND REMEMBER! WE CARRY AN IMMENSE 
IMMEDIATE DELIVERIES! ALL WE ASK /rs STOCK AND CAN MAKE IMMEDIATE DE- 
IS A TRIAL! LIVERY ON EVERY ITEM LISTED! 
TRANSMITTING TRANSFORMERS d % MODULATION TRANSFORMERS 

(Latest type) ~ R 
Aemo 250 Walt. unmounted 313.00 \ (For Wireless u Telephone) ' Acme A -3. unmounted 31.00 Acme 260 {Vair, mono led 16.00 Acme A -3, semi-mounted 3.00 Acme 500 Watt, unmounted 2.0e \ / Arme A -3. mounted 7.00 Acme 500 Watt, 

unmounted 
22.00 F. D. PITTS CO., BOSTON. MASS. Acute 1000 Watt, ulelneellnled 23.00 HONEY -COMB COILS Anne 1000 Wu1, mounted 33.00 

F. D. PITTS CO., BOSTON, MASS. LITZENDRAHT WIRE. (While they last.) 

TRANSMITTING CONDENSERS 
LL-75 330-1060 osier. $1.60 

OSCILLATION' TRANSFORMERS LL-I50 660 -s2óó " i.óó (Dubilier) 1d, -200 930.2850 ' 2.10 ,. rower Velte Cap. p.., No. Y 200 Clapp Eaaham. large. for tie K. W. LL -260 1300 -1000 2.30 
U -100 % K. W. 10000 .1107 $19.00 and up $00.00 LL -300 1550 -4800 " 2.50 
11-101 %K. W. 11000 .007 30.00 No. TXL- 101 -a International 14.70 LL.400 2050.6300 2.30 

n up % K. W.... 11.00 LL -800 1000 -12000 " II -102 1 It. W. 21000 .007 45.00 No. Y -loo Clapp F.aelhu W 
U -103 1 K. IV. 25000 MIT 50.00 No. 121 Murdock 5.00 1.1,750 6000 -15000 '' 3.20 

U -1611 8000 .0021 5.00 F. 1). PITTS CIL, BOSTON, MASS. LL-I000 8200 - 19000 . 
3.30 

Hmlleble fin. +perk eollt. LL -1250 7000 -21000 . 
3.90 

A 61.880 1.1110 Protector 4.00 Note: -TAeee the genuine De Forest Ille a+ll,. 
F. D. PITfS CO.. BOSTON, BLAHS CONTINUOUS WAVE POWER F. D. PITTS Co.. BosTON, MASS. 

SPARK-GAPS TRANSFORMERS TELEPHONES (Pair) 
4,. I Type C Baldwine, standard Nary upo..$16.50 rinsed TYPO 0.1 1 K. w $20.76 (For Wireless Telephone Work) Nee. 2 Tine E Baldwin.. new type. ,mener 16.50 Awed Type U -'1 u K. tY 18.76 Acme 60 Waft d 315.00 
Ihmldee, "SUperlor'' 9000 ohms 7.00 

Attired Tye ft 3 
4 

K. W 13.00 Aome 80 Watt. led 12.00 Mantles, "77ane.Oantlr" 2000 ohms 10.00 Bnuwood Ilol+ry 1lueurind .30.00 Arma ^00 W'e O. red 20.00 Ilruldns "Nary biro" 3200 ohms 14.00 IBgwarst.I Itle Wonder. Any lane. runs n Amts 900 Wa11. munn0nlai 16.00 
N" 55 1lunhak. 000 ohms 1.30 

11 veils et lilt frrssfirtned 1C , Ise 
n 

12.60 No. 5.5 Sluto. 3000 ohms 3.50 F. U PITTS CO , BOSTON. MASH F. D P1TTS CO, hosTON. MASS. R D. PITTS CO., ROSTON. MASH 

IMPORTANT ! Every article listed sent to any part of the l mired States. Postage or express prepaid 
We want your business! Send 6 cents in stamps tieries No. 5 (Keep this ad and watch for next mouth's) for new catalog 1 

F. D. PITTS CO., Inc. 
12 Park Square Dept. C. Boston, Mass., l ' ' 
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Stromber 

Head Sets 
Equipped with Non- conducting spool 
heads and slotted pole tips which 
eliminate eddy current losses. 
All operating parts of the Stromberg- 
Carlson Radio Head sets are housed in 
dust -proof and moisture -proof aluminum cases 
Diaphragm is mounted metal -to- metal. Tem- 
perature variation will not disturb the airgap 
adjustments. Each set is wound to a resistance 
of 2,000 ohms with pure copper wire and fur- 
nished complete with 6 -foot moisture -proof cord 
attached. This set, while it is constructed strong 
and durable, is very sensitive. For use ashore 
or aboard ship. 

Bulletin 1606 Gives Full Particulars. Write 
STROMBERG- CARLSON TELEPHONE MFG. 

Rochester, N. Y., U. S. A. 

A sample set will be 
sent upon receipt of $12. Try it in your own sta- tion for private and 
commercial Radio Ser- 
vice. Money refunded if not satisfied. 

CO. 

QS TdeAE 
E 

LET'S SING 
t TUNE: Baule Hymn of the Republic) 
Mine ears have heard the signals 
From a dozen different lands 
From Greenland's icy mountains 
To Sahara's burning sands 
From the land of cherry blossoms 
To where Mount Sorata stands. 
And I've learned a thing or two. 

CHORUS 
Q. R. X. I'm going to tell you 
Q. R. X. I'm going to tell you 
Q. R. X. I'm going to tell you 
How you can get them too. 

This spasm continued next month. Watch our ads, they are "different ". So 
are our instruments. It's to our mutual advantage to get acquainted. "You 
may pay more, but you can't buy better." 
DEALERS. If you don't stock Ace equipment you are missing a good line. 

THE PRECISION EQUIPMENT COMPANY 
2437 Gilbert Ave. Dept. A Cincinnati, Ohio. 

"YOU RADIO ENTHUSIASTS" 
Add This List to the One We Gave You Last Month: 

PANCAKE HELIX, $2.70; SIGNAL TYPE, $5.00. OSCILLATION TRANSFORMERS. 55.00 up. ARLINGTON RECEIVING TRANSFORMERS. $11.40; 1R. size, $6.00; others, $22.00 up. 
SPARK COILS. Iá" $4.50; %" $5.50; ÿs" $7.48; 1W' $11.00; others. 
QUENCHED GAPS. $17.00 and $10.00. COIL AND GAP COMBINATION, $33.50. B" BATTERIES. Standard and Cyclone Types, large size, $2.20; small, $1.00. 
EVEREADY "B" BATTERIES. $3.25: VARIABLE "8" BATTERIES, $3.25. ANTENNA SWITCHES. $4.50, $5.60. $9.25; SMALL KNIFE SWITCHES, 30e. 800. $1.10. SPECIAL CARBON GRAIN TRANSMITTERS, $3.00; SINGLE RECEIVERS $1.75. SPECIAL SENDING SET COMPLETE. Just attach plug to your elec. socket, $18.00. PRACTICE SET Includes BUZZER AND KEY, $2.70; others at $3.25. SENDING CONDENSERS, $1.75. these have photo plates, good for any spark coll. BAKELITE cut to order, $2.00 per lb. HARD RUBBER, $1.50 per lb. 
WIRE, all kinds, list In catalog, send IOe for It. 
MEMBERS OF THE RADIO CLUBS RECEIVE A DISCOUNT ON ALL PARTS AND APPARATUS. 

AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY, 235 Fulton Si, N. Y. C. Dept, R 

Radio News for August, 1920 

(Continued from page 102) 
British Air Ministry Station comma call letters GFA comma on fourteen hundred meters and by Aberdeen comma call letters BYD comma on thirty three hundred meters. 

June 22-English-All amateurs are requested to stand by Wednesday June twenty third for im- portant test stop message from Honorable E T Meredith Secretary of Agriculture will be trans- mitted with request to deliver it to local Boy Scout Headquarters for distribution to news- papers and points in public places stop Navy Radio New York will broadcast this message on fifteen hundred meter spark set nine thirty P M seventy fifth meredtan time June twenty third. 
June 23- English- Following from Secretary Agri- culture via National Headquarters Boy Scouts of America quote amateurs please rush this mes- sage to local Boy Scout headquarters stop Please rush to newspaper offices also post in public places also report to National headquarters New York period Message from Secretary Meredith 

I epartment of Agriculture to Boys of America 
C',.. .n America needs your help in food produc- 
I on in gardens and on farms stop. You can do your country no better service than to show now through your efforts your ability to become pro - auctive citizens unquote. . 

lune 24 -Code Ten -Paris Academy of Sciences has offered prize of twenty thousand dollars to person who finds a way to communicate with the Inhabitants of another lanet. 
June 25 -Code Two -Following received quote suggested by L L McDonald Director Depart- ment of Camping Boy Scouts of America that amateurs consult local scout headquarters about radio in camps period There may be opportun- ities for operators to secure fine vacation free of expense unquote. 
June 26 -Code Six -Following received quote country hnys will be welcome at all Boy Scout Camps this summer period application should be made at nearest Scout Headquarters period plenty of fun and useful training according to announcement from National Scout Headquar- ters New York unquote. 
June 27 -Code Four -Following received quote Scranton Pennsylvania Boy Scouts Council has six radio operators and an experienced advisor who received training in military service in France it is announced by Boy Scout Head. quarters unquote. 
June 28 -Code Two -Following received quote American Red Cross is considering the develop- ment of a plan to cooperate with the Navy and Boy Scout Headquarters unquote. 
June 29 -Code Eight -Following received quote more than one thousand camps will be operated by Boy Scouts of America this summer it is announced by National Director of Camping period many of them will have amateur radio stations. 
June 30 -Code Ten -Following received quote Five Boy Scouts of America comma one from each Borough of Greater New York comma have been chosen by competition to go on a tour of all the Great National Parks as guests of the far Western Travellers Association unquote. 

TRACING RADIO STRAYS. 
It is reported that all the amateur wire- 

less telegraph operators of England are to be called on to help solve the mysteries of wireless wave antics and of strays -the 
electric forces often caught by wireless in- struments, but which are recognized as stray electricity in the air. 

It is now fairly well established, in con- 
nection with Eiffel Tower signals, that 
when it is raining at the sending end the receiving end is apt to be poor; but that if it is clear at the sending end and rain- 
ing at the receiving end, the signals come 
along normally. If it is cloudy at both 
ends, the signals are better than ever. It has long been generally known that after 
sunset the strength of the wireless signals 
increases greatly; but the exact amount of 
this increase in thousands of cases is 
wanted for the study. 

The subject of strays is a big one in 
itself; but if all the amateurs of the land 
were on the lookout for them, and sent 
in reports on all they noticed, it might 
be found that they travel on certain under- 
stood lines, like storms, or appear under 
certain conditions of weather. 

HIS "RESISTANCE" WAS LOW! 
Jim: Bill, had planned to get away with 

one of those transmitting condensers down 
at the radio station. 

Joe: Were his plans carried out? 
Ji,,,: No, Bill was! 

KENNETH COURTRIGHT. 
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Radio News for August, 1920 

CONNECT "AA" 
to your detector or 

amplifier, and "BB" 
to a 6 -volt battery 

RADIO TELEMEGAFONE 
Type R -1 with small horn $75 
Type R -2 with large horn $93 

DEALERS 
Atlantic Radio Co., Boston, Mass. 
Doubleday -Hill Electric Co., Pittsburg, Pa. 
Pacent Electric Co., New York, N. Y. 
Intermountain Electric Co., Salt Lake City, Utah. 
Southern Electrical Co., San Diego, Calif. 
Magnavox Representative, 606 Mutual Life Bldg., Seattle. 

Ask for Bulletin 21020 

THE MAGNAVOX 
COMPANY 

2'OI -27ó5 EAST I4TH STREET 
OAKLAND, CALIFORNIA 

Quality Efficiency 
These are the three factors which combine to make 

all the equipment sold by us the best in the market today. 
A trial order will convince you. Our apparatus is service - 
tested. Look at the bargains below and then use your 
judgment. 

COPPER AERIAL WIRE 
50e per 100 Feet 

Another large shipment of this excellent solid 
copper wire has just been received by us. The 
gauge is No. 14 and the wire runs 80 feet to the 
pound. We also sell No. 12 gauge at 80c per 100 
feet. This size approximates 50 feet to the pound. 

A FEW MORE BARGAINS 
500 cycle test buzzer -shipping weight, 1 lb $0.80 
75 ohm watchcase receivers -shipping weight, 1 lb 1.00 
Marconi VT Audion bulb -class 2- shipping weight 1 lb 7.00 
Panel type rheostat- shipping weight 1 lb 1.00 
4 prong VT sockets, aluminum- shipping weight 1 lb 1.50 
Telephone plug and jack- slightly used -shipping weight 

4 ounces -complete 0.85 

Cash in registered letter, check or rrmey.order must accompany all 
orders. If shipment by parcel post is desired include postage, other- 
wise material will be shipped by express collect. 

Our illustrated catalogue of 64 pages is now ready. 15c in 
stamps will secure a copy. This amount will be credited on 
your first order for $1.50 or over. 

Electrical Specialty Company 
Dept. R-- -48 -50 So. Front St., Columbus, Ohio 

Economy 

Weather Proof Crystal Detector 
The type of the detector illustrated is being sold i 
prices ranging as high as $4.50. Our price is $2.80. 
This instrument is absolutely dust and moisture 
Proof. The crystal. which is one of galena mounted 
to a block of Woods metal. is encased within glass 
cylinder rendering it impervious to atmospheric con- 
ditions. Has ball and socket joint. Shipping weight 
1 lb. Price $2.80. 
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Hook'er to Yer Bulb. 
The most wonderful Tuner in 
the world for only $15. Last 
month this Tuner beat in a test 
one of the NAVY STANDARDS 

at Ketchikan, Alaska. 
10 Captains of ocean going ships have had their wireless operators install one of our tuners In the captain's cabin so the exact time by wireless can be had without using either tube, bell, or hand. 
"GREAT" says one old sea dog. 'WHAT IN SAM HILL WILL YOU SMART ALECS GET UI' 
NEXT ?" European stations copied to day ume and 
no fancy aerial Is needed. A single wire about 40 
long by 25 high will do the trick. London amateur 
W. R. Wade, Clifton, Bristol. promisee report for 

the magazinea to publish showing how the amateur 
there read our size in England. Junk your funny 
wound coils and get a regular two pound tuner that 
you can use during the static season. 20000 meters 
maximum wave length. Hook up on bottom of tuner. 

KNOCKED DOWN AND ASSEMBLED CONDENSERS. 
Which kind do you want? Made for panel mount- 
ing and are complete with scale pointer and knob. 
Used all over the world now and eull going strong. 
No. C.O.D. orders. Add parcel post. Buy from 
your dealers and send us his name if he cannot 
11 plate 
21 plate 
41 plate 
11 plate 
21 plate 
41 plate 

supply you. Canadian amateurs buy from local 
dealers or write us for nearest dealer. Formica 
tops and bases. Movable plates are screwed oe and 
not clamped. 

knocked down $1.80 
knocked down 2.25 
knocked down 3.20 
assembled 2.75 
assembled 3.25 
assembled 4.25 

Sold by your dealer or 

TRESCO- Davenport, Iowa 

No Seals No Secrets BUT SER VICE! 
1 here is only um. Relay Receiver, the 

ß13} SID 
I çp, lR -.t 

Relay Receiver 
Inspection of the interior of this Receiver reveals design and workmanship fully in keeping with its outward appearance. 
The circuits used are thoroughly explained in the instructions and blue prints 

which accompany each Receiver. 
The use of this Receiver is licensed under the original Armstrong and Mar- 

coni patents. 
The GREBE RADIO guarantee is absolute and unconditional. Each instrument manufac. tured by us must give satisfactory service. Our interest in the purchaser does not terminate with the sale. 

Ask your dealer to show Sou our line of super -grade apparatus. If he doesn't carry it, write us for catalogue, mentioning Ms name. 

A. H. GREBE & CO., Inc. 72 Van Wyck Blvd., Richmond Hill, N. Y. 

JUST WHAT YOU NEED 
A Few More Parts to Finish That New Receiving or Trans- 
mitting Outfit. 

Loose couplers -$5.00 
and up 

Condensers -$3.25 
and up 

Complete stock of Regenerated 
Sets, Amplifiers, Detectors and 
all other apparatus to make the 

set complete. 

Our Guarantee and Service backs every article sold. 
While in town do not forget to pay us a visit. 

DOUBLEDAY - HILL ELECTRIC CO 
Radio Department, Desk B 

715 12th St., N. W., Washington, D. C. 719 -21 Liberty Ave., Pittsburgh, Pa. 

Radio News for August, 1920 

New Developments Ex- 
pected for the Professional 

Radio Operator 
We learn from an official of the United Radio Telegraphers' Association that a new system of grading operators was sug- 

gested to Admiral Benson by a committee representing the operators at Washington 
recently. By the proposed method experi- 
ence and ability will be the main factors determining the pay of an operator. The grades would start with an apprenticeship 
license and gradually lead up to that of an expert and similar to the present system of grading mates and engineers of seagoing 
vessels. The method will, of course, be consistent with the examination require- 
ments of the Department of Commerce but will probably be more severe than at pres- 
ent. 

Rear Admiral Benson and Secretary of 
Commerce Chamberlain seemed favorably 
im,prest with the suggestion, and more in- formation on its fate will be announced 
later. 

In general, the purpose of the proposed 
new arrangement is designed to improve 
the quality of operators as well as increase 
the pay of able men in due proportion to 
their experience and knowledge of radio. 

DEALERS AND MANUFACTURERS 
EXPERIENCE DIFFICULTY IN 
SECURING RAW MATERIALS. 

Amateurs often wonder and sometimes 
acquire considerable peevishness by delays 
they experience in receiving shipments of 
radio parts or instruments. These unpleas- 
ant conditions often result in bad feeling 
and unsatisfactory dealing. However, be- 
fore passing judgment on the cause for 
delays, etc., purchasers should consider the 
great difficulty sometimes experienced by 
manufacturers in securing raw matet;al 
and the consequent delays to the dealers. 

One reason for this is that the great 
rush and demand for apparatus occurs dur- 
ing the fall and winter and thus the sum- 
mer months remain comparatively idle. One 
way to assist these unfavorable conditions 
and at the same moment overcome delays 
at the time you most wish your instruments 
and parts, which, is naturally in the winter, 
is for you to place your orders during the 
present period when the factories are com- 
paratively working at low pressure. Thus 
manufacturers and dealers would better be 
able to gauge their requirements and conse- 
quent output. 

DEATH OF MARCONI'S TEACHER. 
Prof. Augusto Righi of Bologna has died 

at the age of 70. To most readers the an- 
nouncement of this man's passing means 
nothing, whereas if Marconi died few 
would there be who would not know that 
the wizard of radio had passed the way of 
mortal flesh. And yet it was Prof. Righi 
who in his laboratory .in ttje Italian city 
took up the boy with the Italian father and 
the Irish mother and taught him the won- 
ders of the Hertzian wave which eventually 
resulted in Marconi's invention. Since 
Marconi was a very young man when he in- 
vented his system of radio telegraphy, 
using the principle that between the ether 
waves there was a "filler" which could be 
made to transmit energy thru space, he was 
not therefore very long from under the 
teaching of the Bologna scientist when the 
tutorship bore a fruit which has been a 

blessing to all mankind. 
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A "RADIO" PILOT. 
The United States Navy Department has 

perfected its new "radio pilot." The sys- 
tem has been installed in New York Har- 
bor, and eventually, it is expected, will end 
the usefulness of the picturesque pilot and 
his rig. 

By means of electrically charged cables 
large vessels will be able to enter the har- 
bor, even on the darkest nights. Two 
hoops are placed some distance from each 
other, composed of numbers of turns of fine 
wire, connected with a delicate electrical 
registering apparatus, which, in turn, is 
connected to telephone receivers. By means 
of the latter sounds are detected. 

The hoops pick up the electric currents 
by induction thru the intervening air and 
water. By the relative strength of the in- 
duced currents it is possible to determine 
the distance of the right -hand and left -hand 
cables, and hence whether the ship is steer- 
ing a middle course between them. 

When one induced current becomes 
stronger than the other, the course of the 
vessel is altered until the two again balance 
each other. This occurs when the vessel 
holds a middle course. The radio pilot will 
probably be placed in operation in a few 
months. 

A SHOCKING DEATH. 
After the disappearance of some plates 

of glass from his condenser an amateur 
placed this sign above the same: Do Not 
Take the Glass Plates From This Con- 
denser Unless You Want a Die Electric. 

-Fred H. Stephens. 

TUNGSTEN 
MOLYBDENUM 

FANSTEEL PRODUCTS CO. INC. 
MFRS. OF 

TUNGSTEN 
CONTACTS 

SPARK GAPS 
BUTTONS 

ROD '/2114M:To.05O : 

SHEET 

MOLYBDENUM 
SHEET 

ROD /2 DRAM. TO.050 D "AM. 

WIRE TO .020 DEAN: 

SPECIAL 
SHAPES 

OUR LABORATORY WILL ANSWER YOUR QUESTIONS 

TRADE FIINS1TL 
- CHICAGO. ILLINOIS - 

FACTORY & LABORATORY- NORTH CHICAGO.ILL. 

M ARM 

DOES YOUR STATION INCLUDE THESE INSTRUMENTS? 

PRI. COND. UCV -1407 
UCV300 

PRI CONO SWITCN LIMOO 

r 

GROUND 

I 

AERIAL 

TRIPLE COIL MOUNTING 
ULC-100ewULC-40O STOP. COLAD. AND GRID LEAK UDION RECEPTACLE UR -100_ 

LEAD 
U 00 . BRIDG CONO UCS-1500 - 

AMPLIFYING TRANS A100 

s . á' 0 
CRYSTAL DETECTOR U0100 

SEC COND. 
UCV100O7 
AN UCVi00 

Ott 

'ODD f¡' 
ROWE 

VI hL/ uraD L RAC 
DO 

1 
MASTER KEY BWITCK IA 

AUD. 

Pa 
A DNr SNITCH AND TEL JACK 

U- 200 

AUD.IR.T SNITCH U3-400 

a 
6v WONT. 

40v Gov. a SAT 

We Can Give You Immediate Deliveries on 
All the Units Described in the Above Diagram 

A COMPLETE STOCK OF DE FOREST UNIT PANELS. AT ALL TIMES 

HAVE YOU SEEN OUR NEW SECTIONAL UNIT CABINETS OF TRANSMITTING 
AND RECEIVING INSTRUMENTS ? 

Send 4e. for Complete Catalog 

Western 
Raroaantatives of 

Clapp-E..th m 
Paelelios Radio Co. 

Aliad Product. 

Sena Ic. for Unit Cabinet Circular 

ppuu 

tLI1 Gi 
gnpo 

ang 
[]Q f?IA á fsl 61 Á4 1®n rrmj 

Complete Stock of 
Wm. J. Murdock 

WIRELESS 
PRODUCTS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


WHAT'S IN A NAME 
NOTHING 

WHAT'S BEHIND OUR NAME? 
Complete Stock 

High Grade Instruments 
PERSONAL SERVICE 

re 

A SUPPLY COMPANY FOR' DIE RADIO AMATEUR 

711-IiIiRTEENTU STREET,WASNINGTON,D.C.. 

SEND US YOUR SPECIFICATIONS 

Coasting Baenlors 
odt+lde G.. nJI IH..Lb, . rt.db... 

( Lu. m'J l', r 
IbV (A t.n6Y 

sv.louop' $19.50 
15.., 10.mp $26.50 
4ov.samp $31.50 
11Ov.21/4 .mp. $31.50 
11 .,s.mp. $52.50 
4ov,12 asap . $52.50 
Ilov.s%l amo . $67.50 
40 v, 25 amp. $67.50 
nnv.ls.mp. $116.50 
40v..50.mp- $116.50 
110v,26.n,p. $156.50 
1tov,so.mp. $238.50 
Mi,ul Pin.n.n $116.50 
Gtrtnlm N r..II L 

NEW MOTORS 
Polyphase Motors Rod Cerral Motors 

t And ] plow. A. C.. 'MO N. 110 or 220 volb, n(' ,.hvnt .uvoJ. 
.,lzw n I.RI . Cnnqdpe ITfA R. P M. want hua pulley .nJ 

.lalt l.n.eand pollry .tttrtinglmn. 
1 s P. aM. $ Q 0 $46.50 /4 MA. AIu 

W 
raa 28' 

I H. P. 

2 H P 

3 H. P 

. .. W,ü- $28 $66.50 /4 
H 

ng 
PMItw. 

Mau, 50 

. $58.50 
. $82.50 

$124.50 

1,' H. $86.50 
1 K 

P. 

$98.50 
2 x. P. - 

5 H.P. $116.50 3H.P.$142.50 
;;2.117 $106.50 5 x.P. - $218.50 

RITZ SOR CATALOG. SARGA 

1 
SPECIAL In 

4 H.P.;': n. II 
S. P., rllo R P.M. 

Ce.pa. a,e. Sin .,d StiR1 / _A/ 1, , . , AN NI DIM 

GUARANTEE 

SHIPPING NTERMS: r,ía.Mi¡ti é.iiani iü.lra. a=.4 g i!tiñi 
MANUEACTURERS 

CHAS. H. JOHNSTON, Box 16, West End, Pittsburgh, Pa. 

MORS AND GENERATORS 

FACTORY GUARANTEED 

ALL SIZES 

PROMPT DELIVERY 

tingle Phase Motors 

InOn`II J' SI 

1/4 W. P, 
1 

M bIl M 
$28.50 

1/.::,'V,"'""! $28.50 
1-2 R.;é ,iW,R 

.. m° $46.50 
1/ 

2 

$54.50 
1S4d 

G 

."<;M, ` $74.50 
2 

11%.47::"-"'". $126.50 
3 

1:47,"Z',"°!"". n $146.50 
5 R.P.a,.lw.a.4.ain $188.50 

.AA ae. A,t. 

AS MACHINE MOTORS 

615° 

r D _ _ __ __ 7 7 INSTRUMENTS 
Always Reliable rar l 

JOVE DETECTOR 

111 /01)AN PATENT) 

Handiest, Handsomest, Best 
Sample by Mail, $2.00 

Tested Galena Crystal, 25c 
We are distributors of the Standard Electric 

Novelty Co.'s Type B "Cyclone' Audlon Batteries. Also of De Forest and all the leading manufacturers of High Class Wireless Apparatus. Send stamp for new edition 42RN Catalog. 

J. H. BUNNELL & CO., 32 Park Place, New York 

We Can Supply You With 
Materials for That Set 

You Are Building 

PENN RADIO APPARATUS CO. 
Greenville, Pa. 

Make Your Own 
WIRELESS APPARATUS 

with the help of our Reliable Books 
Bend f.n prlre lilt No 140 

COLE & MORGAN, Inc. 
Publishers 

188 -190 Greenwich St. New York 
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Logarithmic Decrement 
By J. A. Culler 

Professor of Physics, Miami University, 
Oxford, Ohio. 

AMATEURS and young students often 
become very enthusiastic on the sub- ject of wireless telegraphy and decide to 

learn all about it. All goes well until they strike a subject like logarithmic decrement 
and then they are stalled and begin to hunt 
about for easier spots. Wireless, in fact, 
is a very difficult subject if one wants to 
know all about it. The best way to pre- 
pare for an understanding of wireless is 
to study algebra, then follow later with 
other and higher branches of mathematics. 

In this article the attempt is made to ex- 
plain in the simplest possible manner what 
is meant by logarithmic decrement, so that 
anyone who knows the simple processes of 
algebra and logarithms can easily under- 
stand it. 

Logarithmic decrement may be defined as 
the difference between the natural loga- 
rithms of two successive amplitudes of 
vibration in the same direction. 

If this definition is not understood, keep 
coming back to it as you read further until 
it clears up. 

Suppose a vibrating particle starts at o 
of Fig. 1 and swings to a, then to b, then 
back to c, then to d, and so on, the ampli- 
tude or distance of the swings to either 
side of o growing shorter each time until 
finally the particle comes to rest at o. This 
is called a damps oscillation such as occurs 
each time there is a spark discharge from 
a condenser. 

The ratio of the amplitudes of any two 
successive swings is the same; that is, is 
constant. The ratio of oc to oa is the same 
as that of oe to oc, or og to oe, etc. 

a C e y t t 

t 

i a 
fig. 7 

Illustrating the Vibratory Action of a Dampt 
Oscillation. 

Now if we find the natural logarithm of 
oa and then of oc, the difference between 
these logs. is the logat1thmic decrement for 
vibrations in the same direction. The same 
value will be found by taking the difference 
of the logs. of oc and oe. 

Let us suppose that oa is 100 and that 
the comomn ratio for amplitudes to the left 
of o is M. Then 9.g of 100 = 80; yí of 
80 = 64; g,g of 64 = 512, etc, giving a 
series of numbers in the column below 
headed "amplitudes." The natural loga- 
rithms of each of these numbers is given 
in the column headed "logs." 

It is seen that while the numbers in the 
first column have a common ratio, their 
logs. have a commun difference. The dif- 
ference between any two of these logs. is 
the logarithmic decrement, usually repre- 
sented by the Greek letter delta (a). 

Amplitudes 
100 
80 
64 
512 
40.96 
32.77 
26.21 
20.87 
etc. 

Logs. 
4.6052 
4.3821 
4.1590 
3.9359 
3.7128 
3.4897 
3.2666 
3.0435 
etc. 

In this particular illustration a = 2231. 
It is assumed in wireless work that a 

vibration has ceased when its amplitude be- 
comes 1% or 1 /100 of the first one. So 
the total number of common differences is 
log. 100 - log. 1. The log. 100 = 4.6052 

7 
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and log. 1 = O. So the sum of all the 
common differences is 4.6052. If this num- 
ber then is divided by the log. dec., the 
quotient will be the total number of vibra- 
tions less one. In the example above, 4.6052 

2231 = 20.6 and 20.6 + 1 = 21.6 vibra- 
tions. 

The reason 1 must be added is because 
in any series of numbers that decrease by 
a common difference to zero, there will be 
one more number than there are common 
differences. 

In wireless work it is not legal to have 
less than twenty -four vibrations to each 
discharge of the condenser and so this re- 
quires that the log. dec., to be legal, must 
be .2 or less. Then the operator at a re- 
ceiving station can "tune in" any receiving 
station he wishes to receive and "tune out" 
the others. 

PLANS FOR RADIO CENTER ARE 
MADE BY THE FRENCH. 

The city of Bucharest will probably be- . corne a huge communication center for 
South Europe, both for radio and aviation, 
if present French plans are carried out. 
The Marconi company has offered to build 
a huge radio station in Rumania, which 
would handle business from the East as 
well as local business to the West, but it 
appears likely that the Rumanians will 
either continue their own radio service in 
connection with the Eiffel Tower and other 
stations in France, or else permit the 
French to establish such a station. 

Both British and French firms, backed up 
by their governments, are also attempting 
to arrange a complete airplane service. The 
French propose to connect Paris, Vienna, 
Budapest, Bucharest and Constantinople in 
a general way, with branch services in- 
cluding Serbia, Bulgaria and Greece. It 
is hoped later to extend this service into 
Russia. 

The establshment of these radio and air- 
planes communications are a continuance 
of the French policy of keeping Eastern 
and Western Europe connected. 

ONE CENT A WORD FOR YOU 
If you have a good true story to tell 

us about yourself, and your station or any 
unusual radio occurrence or matter con- 
nected with radio, we want that story. 
We will pay one cent a word upon publica- 
tion for all accepted stories. We desire 
you to feel that this magazine is your 
magazine, and we will do all in our power 
to make it so. We want to make it as 
human as it is possible. Will you help? 

Write on one side of the paper only, 
and if you use a typewriter be sure to 
double space between lines. Handwriting 
should be clear and legible and written in 
ink. If you wish your manuscript returned, 
do not fail to enclose the necessary post- 
age. Consider well the great value of good, 
clear photographs. Good photographs of a 
timely radio subject are always acceptable 
to us. Now go to it and earn some vaca- 
tion money. - rIIE EDITORS. 

LADIES, BEWARE! 
Mr. Nuhub- "Why use so much rouge, 

my dear ?" 
Mrs. Nuhub- "For 'skirl effect' of 

course." 
-E. Ray Arlidge. 

THAT SQUELCHING EFFECT, YOU 
KNOW. 

l)ubb- "Why is a married man like an 
efficient spark gap ?" 

Rubb -"I give up. Why is he ?" 
Uuhh -"Because he is 'quenched.' ' " 

-E. Ray Arlidge. 

Static 
in the 

{ 

Eliminators are Still 
Experimental Stage 
e We all know that "strays" 

are still uncontrollable. The 
summertime is not over- 
friendly to radio work, and in 
order to cover the distances re- 

1, 0 quired it is important that you 
get out (or radiate) every p os- 
sible erg of energy. 

Dubilier Mica Condensers are recognized as the most 
efficient condensers available. They are employed by all 
stations which are covering exceptional distances. If you 
want to carry on your share of relay work effectively you 
should install a genuine Dubilier Mica Condenser. 

There is a size for every station. 
Look over this list and decide what type you want. 

Type Power Watts Tested Voltage Capacity Price 
D100 250 10000 volts. 0.007 mfd. $19.00 D101 500 14000 volts 0.007 mfd. 30.00 D102 1000 21000 volts 0.007 mfd. 45.00 D103 1000 25000 volts 0.007 mfd. 50.00 D110 250 10000 volts. 0.01 mfd. 21.00 D111 500 14000 volts. 0.01 mfd. 35.00 D1I2 1000 21000 volts. 0.01 mfd. 50.00 D113 1000 25000 volts. 0.01 mfd. 55.00 

Prices on other sizes and capacities on application. 

W hen you want a condenser -wait till you can get a Dubilier. 
Bulletin D1 giving prices and description 

of our complete line of condensers suitable 
for C. W. transmission and receiving work 
is yours for the asking. Send for it today. 

Pacent Electric Company, Inc. 
Builders and Specialists in Radio, Electrical and Laboratory Equipment. 

SALES AGENTS for Electrical Products 
Mfg. Co., A. H. Grebe & Co., Dubilier Con- denser Co., Richter and Byrne, Rawson 
Electrical Instrument Co., The Magnavox 
Company and others. 

150 Nassau Street Beekrnano59I0 New York City 

IMMEDIATE DELIVERIES LEADING MANUFACTURERS' PRODUCTS 

WESTERN RADIO ELECTRIC COMPANY 
ESTABLISHED 

"FOR BETTER SERVICE TO THE WESTERNER" 
548 South Flower Street Los Angeles, Cal. 

RADIO MEN 
The 

Mutual Purchasers Association 
will save you money on all 

WIRELESS APPARATUS 
Write Dept. R. A. for details. 

Mutual Purchasers Association 
2 -4 STONE STREET. NEW YORK 

RADIOPHONE& "CW" ACCESSORIES 
Our RoctlferTramsfor,ner tat ulNllrs 350 V. 

P.C. to power VT's, W Low Voltage A.C. for heating filaments of 
and 

ana power yr 
Oumunu4rl 4511 V. II winding Transhwmer f 17.00 

2 Elroao,I uo 60 -70 M.A. Rectifier Pre 14.00 
2 Back Mounting, Non5lelting Bakelite S,akets. 7.50 
I uunaline delivery. Include 10 lbs. postage charge 

77yß .1, 0-100 stuionmoter. s" Ba. Flush Type 28.00 
IM Henry Closed Cone Choke Call 1150 si t 1 4.00 
Moorhead 150 -600 V. EsperluwntI Cewor VT 7.50 
Western Electrlo 450 V. Typo "E' VT -2 18.00 
Rend 4e for bwllenus desertbing a now Variable Con 
denser. and all parte and building suPolles fer -VT" 

'nausudusrs, err 
SOMERVILLE RADIO LABORATORY 

102 Heath Street Somerville. 45, Mss,. 
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DUCK'S 

New 14 
Wireless Catalog and 100 
Page Electrical Catalog 

The wireless catalog mailed for 12c 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. 

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 Duel's, and .,hve all that you can absolutely rely on the quality of every instrument listed in this tnlog. In a word it is all worth while catalogs in one. 
Audio Tron bulbs prepaid $6.00 

We discontinued selling Audio Trou bulbs and acces- sories for a short time but we have again resumed their sale and can guarantee immediate delivery. 

NEW MODEL SBB. NAVY TYPE RECEIVING TRANSFORMER 

OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER 

THE WILLIAM B. DUCK CO., 231 -233 Superior St., Toledo, Ohio 

A big improvement over our 
former model. Primary di- 
vided into four sections with 
three dead end switches, 
greatly improving selectivity. 
Secondary divided into three 
sections, with two dead end 
switches, eliminating bar. 
monies. The change in the 
construction of the guide rod 
support makes it possible to 
obtain a looser coupling. It 
is a wonderful improvement 
over our old model both in 
performance and appearance. 
Only $27.50. 

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 per- 
mitting a looser coupling. It 
is a beautifully finished in- 
strument. 

Price Only $15.00 

AMPLIFY YOUR RADIO SIGNALS 
With the new DETECTAGRAPH-TRANS- 

MITTER, the amateur can amplify radio sig- 
nals to such an intensity that he can hear the 
signals about his station without the need of 
the telephone head set. 

By the addition of a loud talking telephone 
he is able to hear the messages many feet 
away from the instrument. 

T he 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 s e n s i t i v e 
sound detecting device 
ever brought before the 
public. 

The manner in which 

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 instrument is re- 
quired. 

Our Supersensulve De- tectugraptn Transmitter. 
'rlY" $8.00 Complete 

Our Special No. 25 Loud 
Talking Receiver. Price, 

$4.50 Complete 

Tim 
C 1 unlor DeaÌPhoñe 
$18.00 

wl o, sis $35 In- 
rut 

tdr 
tn- 

sn Huprr- 
uat t'ivumudnrt 

A d u s t e d 
M o d el "B" Horn. with 
No. 20 High 
Grade Loud 
Talking R e - slver.Cord Plugs ad 
Desk Stand 
B a s e. Pelee. 
$ 12.00 C e M - 

plete 

Delnlagraeh Rheostats 
especially made for am- 
plifying circuits. Price, 

$2.00 Complete 

Adjusted M e d e t 
"C" Horn. atth 
No. 20 High ande 
Loud Talkies Wall 
R ecivr. Gerd 
Plumo mid Wall 
Base. Pries. SILOS 

ea.-ales 

Order di eel from ad. 

Or write for free descriptive circular. 

Super-Sensltive No. 
40 
used 

Receivers to be 
ed In connection 

fwith Detectagraph- 
ranemltters, $10.68 

G. BOISSONNAULT COMPANY 
25 CHURCH STREET NEW YORK CITY 

Makers of Super -Sensitive Microphone Devices 

Deteetagraph $18.00 
This detecting instru- 

sment 
of marvelous 

ensitivity elm be 
used for detecting 
secret conversations. Outfit consists of 
Sensitive Transmit- 
tor, 25 -ft. Black 
Cord. Receiver. 
Headband, Casa and 
Battery. 
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Design of a Radio 
Receiving Set 

(Continued from page 77) 

give the desired wave length ranges. The 
Duo - Lateral or Honeycomb coils lend 
themselves readily to the construction of a 
receiver of this sort. The inductance values 
required to give the wave length (400 -3000 
meters) range on the assumed antenna and 
type of condenser are listed as follows: 

Primary: 
.5 m.h. 1 m.h. 2 ni.h. 4.5 m.h. 9.5 m.h. 

Secondary .3 m.h 1 m.h. 

MECHANICAL REQUIREMENTS. 

The electrical constants have been de- 
termined, but if we are to construct a re- 
ceiver it is necessary to know how many 

IIIIIII 
*won. Oere er AvMr 
Lager Awes. Avirrrrs 
rnrN ww stwoNSruc -°-- rrcrsrwn.troxir/ 

td 

1' 
1 

r 

e'< 

au r .. 
kW). 

. . 

Inductance Data for Double Layer Banked 
Wound Coils. 

turns of wire on what size of a core is 
necessary to produce the desired inductance 
value. It is also necessary to decide upon 
the mechanical arangement of the appara- 
tus, the method to be employed for coupling 
the primary to the secondary, etc. 

HOW YOU CAN BE SURE THAT YOUR 
COUPLING BETWEEN PRIMARY AND 

SECONDARY COILS IS AMPLE. 
The coupling between the primary and 

the secondary circuits should be variable 
from 0 to a value of at least 5 %, Assum- : =NM i M iEE iMMEal M%2 
ivAnaum $iii mo. iru Einim E i. 11.....11.. MINE 

Data for a Co 1 Wound with No. 26 B.S.C. 
or 10 Strands of No. 38 B.E.C. 

IerK/OXe 07/a 0,06' 
.w.v »A *453c r n 
rmnor er erc 

ing a maximum coupling of two coils end 
on to be about 50 %. The product of one 
half the percentage of the total inductance 
contained in the coupling portion of the 
primary circuit and the percentage of the 
total inductance contained in the secondary 
circuit must be greater than 5 %. 

Suppose the coupling coils of our re- 
ceivers are each 1 m. h. and there are three 
antenna loading coils of 1, 2.5, and 4 m. h., 
the maximum coupling will be greater 
than 5 %. 

1 

Since X50 %X1 =5 %v 
1+1+2.5+5 
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HOW SHOULD WE DESIGN OUR 
INDUCTANCE COILS? 

The best inductance is one in which the 
ratio of diameter to length is 2.5, and we 
can determine the size of the coupling coils 
by choosing a size of tube which most 
nearly gives this figure. Suppose 10 
strands of No. 38 inductometer wire is 
available for the coils. Then by referring 
to Figs. 8, 9 and 10 we can select the proper 
coil sizes and determine the number of 
turns of wire. 

For the shorter wave lengths, the single 
layer solenoids are superior to most of the 
other forms of coils due to their low dis- 
tributed capacity. 

From Fig. 8, a 1 m. h. coil on a 4%" 
tubing will contain 92 turns and be 1.85" 
long. 

From Fig. 9 a 2IA m. f. coil with a 2 
layer banked winding will contain 137 turns 
and be 1.37" long. 

From Fig. 11 a 5 m. f. coil with a double 

m I l/btl le /adn e w--loyrr 
. 

w 
(ds atwtrn/AH..vrt 

htacc dimtAnM1"mNmy 

ar 

r w.l d aAe.....-. 4 w Yw- 
AI : II ^ 

e 

/ av s¡.a 
. 

/ 
, 

gar;.., a .o ........ .. .. .s 
sg. ., 

Inductance Data for Double Layer Colis 
Wound with 20 Strands of No. 38 B.E.C. 

Double Banked Winding 

banked winding will contain 154 turns and 
be 1.54" long. 

The two and three layer banked windings 
spoken of in the preceding paragraphs are 
special forms of multilayer coils designed 
to keep down the distributed capacity. 

Fig. 6 illustrates a tube carrying a single 
layer, a 2 layer and 3 layer banked wind- 
ings and also shows two views of honey- 
comb wind. 

The illustration is an attempt to show 
how the consecutive turns are placed on the 
tube. From this it is seen that the winding 
is a progressive multilayer winding where 
the difference in potential between the layers 
at any point is only that set up between a 
few turns. 

These coils can be arranged in a number 
of satisfactory ways. One arrangement to- 
gether with the necessary dead ending 
switches is shown in Fig. 13. 

By referring to Fig. 14 a diagram may 
be seen of the connection of the receiving 
set which has been described and explained 
in this article. 

RADIO PHONE 3,000 MILES. 

William Wrigley, Jr., of Chicago, has 
recently installed a radio telephone set which 
carried his voice 3,000 miles distant from 
Chicago to the Catalina Islands, 

The telephone was tested for the first 
time several weeks ago when conversations 
were held between persons in Illinois and 
in the Catalina Islands. Voices heard at 
the Chicago end of the "line" were as aud- 
ible as those in ordinary long distance tele- 
phone calls, it was said. 

RADIO 
Mail Order Service 

Our claim of °l'ersonal Service to the Consumer" has been more than upheld and we 
have pleased our many clients by our prompt and courteous attention to their wants. 
Our early success along these lines has prompted us to establish a Mail Order Depart- 
ment, so that out -of -town Radio Men can realize and feel the strength of our service 
and know that when they order a piece of apparatus they can get it at once and not 
have to wait until it is manufactured or otherwise secured. We carry a complete 
stock and list some of the more important instruments below: 

AUDION CONTROL PANELS 
Radio Craft Detector Unit $15.00 
Radio Craft 2 Step Amplifier 50.00 
Radio Craft Detector and 2 Step Amplifier 70.00 
BORA Grebe Detector Unit 11.00 
ROM( Grebe Detector Unit with Batteries 17.00 
P 400 De Forest Unit 12.00 
P 401 De Forest Unit. with Oak finished cabinet 14.75 
P 402 De Forest Unit. WIN 40 Volt "B" Battery 22.00 
P 500 De Forest Amnon. Ulna Audion. com- 

plete with 40 V. "B" Battery 25.00 

DETECTORS (Crystal) 
RPDB Grebe Single 52.75 
D101 DeForest with crystal 2.80 
AMCO Crystal Detector 1.75 
Tested Galena Crystals mounted ready for use .25 

GRIDLEAKS 
Marconi complete Holder and Leak $1.00 
ROCA Grebe Condenser and Leak 1.60 

LOOSE COUPLERS 
Arnold 3000 Meter Loose Coupler $22.50 
CE F673 3000 Meter Coupler 14.00 
Signal No. R21 3000 Meter Coupler 18.50 

OSCILLATION TRANSFORMERS 
International TSL -100A $16.75 
Signal R13 16.00 

ANTENNA SWITCHES 
463 Murdock. Switch Stands up to 1âw $4.50 
F658 Clapp Eastham. Three Pole with Bakelite 

Antenna Post 12.50 

AMPLIFIERS 
BORE Grebe Single Step Audio Frequency 

Amplifier $23.00 switch control 45.00 
RORJ Grebe 2 Step Amplifier with cam 
RORG Grebe Detector and 1 Step Amplifier 43.00 
RORD Grebe Detector and 2 Step Amplifier 65.00 
Radio Craft Co. 2 Step Amplifier 50.00 Radio Craft Co. Detector and 2 Step Amplifier 70.00 
P 200 DeForest 2 Step Amplifier with "B" 

Battery 70.50 

BUZZERS 
55 Mesco Buzzer $2.25 Century Buzzer 2.25 
251 Nickelpteted .80 

CONDENSERS 
General Radio 182e $12.00 
C.V. 500 DeForest 6.25 
366 Murdock 4.75 
367 Murdock 4.75 
368 Murdock 3.75 
F800 Clapp Eeetham 7.50 
F800A Clapp Eutham 9.50 

SOCKETS 
156 General Radio $1.75 
550 Murdock 1.00 
SI. Radio Service 1.20 
R300 DeForest 1.511 

HOT WIRE AMMETERS 
General Radio No. 128 0 -1 or 0 -25e Amperes. $5 
Roller Smith 0 -2t4 Amperes 7.00 
Extra Shunts .75 

"B" BATTERIES 
766 Amer. Ereready 22% V. 10 Amp $3.50 
7623 

I 

Standard 225k V. (( 1.35 
7625 B" Batteries. .1 2.40 
7650 Variable It 3.25 
9280 Cyclone 22f_, V. 5 Amp 1.00 
9281 Cyclone 10 Amp 2.00 

AMPLIFYING TRANSFORMERS 
Acme. specially mounted $5.00 
Acme. unmounted 4.50 

a1 ''27ów 7.50 

DUO LATERAL COILS 
L.S. "' s .90 
U.S. 35 1.00 
U.S. 50 1.10 
U.S. 75 1.20 
U.S. 100 1.30 
U.S. 150 1.40 
U.B. 200 1.50 
U.B. 250 1.60 
U.S. 300 1.80 
U.S. 400 2.00 
U.S. 500 2.20 
U.S. 800 2.50 
U.S. 750 2.70 
U. S. 1000 2.90 
U.S. 1250 3.50 
U.S. 1500 4.00 

HONEY COMB COILS 
L. 25 $1.40 L 300 $2.10 L. 35 1.45 L 400 2.25 L 50 1.52 L. 500 2.40 L. 75 ... 1.60 L. 600 2.65 L. 100 

. I.70 L. 750 2.80 L 150 1.80 L. 1000 
. 3.00 L. 200 1.90 L. 1250 3.35 L. 250 2.00 L 1500 3.60 

Instruments and parts listed aboye will be sent postpaid to any part of the United States. 

Our word of honor to you is our guarantee. Let us prove it. 

CONTINENTAL RADIO AND ELECTRIC CCRP. 
J. DI BLASI, Secretary J. STANTLEY, Treasurer 

DEPT. C3 6 WARREN STREET NEW YORK 

Take a Dollar Bill, 
Fill out the attached coupon, send 
both to the Electro Importing 
Company, 231a Fulton Street. 
New York City, and by return 
mail you will receive your 

Skinderviken Transmitter Button 

Electro Importing Co., 231 Fulton St., New York. 
Gentlemen: -Enclosed please find One Dollar. Ship at once 
one Skinderviken Transmitter Button to 

Name 

Address 
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Illustrated 
rounded 
The condenser 
Vial is 
this condenser 
an Innovation. 

"BULLETIN 

ATLANTIC 

The A. R. CO." Variable Condenser 

are 
work. 

of 

i 
1 . _ , 

. 

THE "A. R. CO.*. VARIABLE CONDENSER 
above, is made in two capacities -.0005 Mfd. and .001 Mfd. The rotary plates ou one end. affording a straight -line capacity -a valuable feature In wave meter 

Is furnished unmounted only but with the addition of Dial and Knob, If desired. of moulded composition, scale in white -0 -100 reading. Bakelite Knob. We can guarantee 
In every way as to quality, reliability and satisfaction. The low price Is decidedly 

PRICES: 
Capacity Unmounted With Dial and Knob 

.0005 MM. $5.00 58.00 

.001 Mid. 825 7.25 
i4 "- dnorlbins and Illustrating the best In RADIO EQUIPMENT will be milled upon receipt 

10 cents In olamos -this amount may be deduitod on your Oral order of $1.00 or over. 
R íD10 CO., Inc. :: 88 Broad St., BOSTON 9, MASS 

NEW ENGLAND DISTRIBUTORS FOR "RADISCO" PRODUCTS 

"Ask Anyone Who Has Used It" 

Users Are Provers 
"My Brandes sets brought in Coast 
stations louder and clearer than the 
other phones with which the station 
was supplied." (Name on Request.) 

Brandes 
Wireless Headsets 

Clear Tone Light Weight 
Dependable Service 

Score 100% efficiency in actual use. 
Sharp, Unblurred, Readable Signals 

assured by "Superior" Set -2000 ohms, $7. 
"BRANDES MATCHED TONE"- 

Exactly matching the tone of both receivers in each set and thus elimi- 
nating all confusion due to unmatched harmonics. 
TRIAL Buy a Brander Superior Headset and ate it critically for ten days. Then, if tt doesn't come up to our claims or your expectations, return it and OFFER your money will be cheerfully refunded. Test it- compare it with others -for sensitiveness, clearness, distance. Prove for yourself the fine gnahty, the "matched tone." The two diaphragms, toned exactly alike, strengthen the signals and prevent blurring. Used by many U. S. Government experts, and experts abroad; by colleges and technical schools; and by professionals and amateurs everywhere. 

SEND 4c FOR CATALOGUE "G" 
C. BRANDES, Inc., Room 823.32 Union Square, New York, U.S.A. 

WIRELESS RECEIVER SPECIALISTS 

;ou°Aubtfo-etk; 
APPARATUS 

and SUPPLIES 
L. A. ROSE 

121 Camp St. New Orleans, La. 
Send 10c for Latest Catalog, 

Pacific Northwest 
Amateurs 

Save time by purchasing your ap- 
paratus on the Pacific Coast. We 
stock Radisco Apparatus, Moor- 
head Tubes -Receiving and Trans- 
mitting, Amrad Gaps, Phones -all 
makes, Detectors - Condensers - 
Couplers, Etc., Etc. 

Agency for Vacuum Tube Repair Co. 
Write your needs to 

NORTHWEST RADIO SERVICE CO. 
609 Fourth Aug.. Seattle, Wash. 

HAVE YOU SOMETHING TO SELL OR EXCHANGE? 
A classified ad in Radio News will reach 40,000 at a cost of 

only 3 cents a word. 

Radio News for August, 1920 

Radio Dictionary 
(Continued from page 93) 

Afyria -Ten thousand. 
Na. -See Sodium. 
Napierian Logarithms. -Nap. Logs. Logs 

to base 2.71828 obtained by multiplying 
corn. log. by 2.30259. 

Natural Magnet.- Substance which is na- 
turally a magnet. See Loadstone, also 
Magnetite. 

:Natural Wavelength.- Length of wave 
produced by aerial's own inductance and 
capacity. In single and parallel wire 
aerials either horizontal or perpendicular, 
wavelength is about four and a quarter 
times the length of aerial. In a T Aerial 
is about five times. In the Umbrella type 
about five times. 

Nautical Mile. 2,029 yards, or 1.1528 
statute miles. Sometimes referred to as 
Naut or Telegraph Naut. 

.Negative Corpuscle. -See Electron. 
Negative Pole. -One by which current is 

said to return to source after having 
passed through circuit. 

Neutral Body. -One not being electrified. 
All matter is capable of electrification. 

Neutral Line of Magnet.-Middle portion 
between the two poles where no magne- 
tism is apparent. 

:Neutral Wire.- Middle wire of Three -Wire 
System, which see. 

A7.-See Nickel. 
Nickel, -Ni. White metallic element simi- 

lar to iron. Hard, malleable, ductile and 
tenacious. A. W. 58.3. S.G., 8.9. Mlt. 
Pt. 2642° F. Elec. Chem. Eq. 0.000,304,3. 
S.R. 12.323. Is slightly magnetic. 

.Nitrogen.- Colorless, odorless, and inactive 
gas, forming about four -fifths of the at- 
mosphere. N.A.W. 13.93. S.G. (Air 1) 
0.967. 

Nodes. -Points of zero current or potential 
in an oscillating circuit, whether closed or 
open. Zero points in a wave train. See 
Anti -nodes. 

.Von-Inductive Coil. -Is formed by doubling 
the wire and winding from the loop as 
one end. 

No-Volt Release. -A small electromagnet 
inserted in field circuit of a motor in such 
a position that it holds the handle of 
starter in place on the last stud. Should 
the supply current fail, magnet becoming 
demagnetised and allows a spring in the 
handle to bring it back to the "off" posi- 
tion. 

North Magnetic Pole. -Lat. 70 North. 
Long. 97 West. 

North Pole. -See Polarity of Magnets, also 
North Magnetic Pole. 

.Von- Inductive Circuit. -A circuit which 
possesses very small or negligible induc- 
tance. Such an inductance can be made 
by doubling a single length of wire and 
winding it on a bobbin, so that a current 
flowing through it makes as many turns 
one way as the other, and there is little 
or no self -linked magnetic field. 

0. -See Oxygen. 
Octahedrite. -See Oxide of Titanium. 
Ohm.-Unit of resistance. Resistance of- 

fered by a column of mercury at tempera- 
ture of melting ice. 14,452 grammes in 
mass, of constant cross section, and hav- 
ing a length of 106.3 cms. Circuit has 
resistance of one Ohm when one Volt is 
required to force a current of one Ampere 
through it. Voltage divided by Amperage 
gives Ohms. 

Ohm's Law. -Current in Amps. is equal to 
pressure in Volts divided by resistance in 
Ohms. 

Omnibus Bars. -Same as Bus Bars, which 
see. 

Opposing E. M. F. -See Back E.M.F. 
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Ordinates.- Perpendicular distances of a 
curve plotted on squared paper. See Co- 
ordinates, Absicca, and Locus. 

Oscillating Current.- Alternating current 
having a frequency, of hundreds of thou- 
sands, or even millions, per second. 

Oscillation Transformer. -See Jigger. 
Oscillations.- Alternating currents of very 

high frequency are called electrical,oscil- 
lations. If the amplitude is constant they 
are called sustained or persistent or un- 
dampt oscillations; but if the amplitude 
dies away, they are called dampt oscilla- 
tions. If the oscillations take place with 
the natural frequency of the circuit and 
without any external impressed electro- 
motive force, they are called free oscilla- 
tions, but if they take place under the ac- 
tion of an external E.M.F., the frequency 
of which is not in accord with the natural 
frequency of the circuit, they are called 
forced oscillations. 

Oscillation Valve. -See Valve. 
. Oscillator. -A device for producing oscil- 

lation. See Hertzian Oscillator. 
Oscillatory Circuit. -A circuit possessing 

Inductance and Capacity through which 
an oscillating current will flow. 

Oscillation. -See Valve Oscillator. 
Osciiograph.- Instrument somewhat similar 

to Mirrow Galvanometer, for showing 
curves of oscillating or alternating cur - 
rents. 

Overload Release. -An electric magnet in- 
serted in the main circuit in such a posi- 
tion that should current become too strong 
for safety of machine the no -volt release 
is short circuited and driving current 
switched off. 

Oxide of Titanium. -Potential mineral rec- 
tifier. Sometimes called Octahedrite or 
Anastase. 

Oxygen.- Colorless, odorless gas, A.W. 
15.88. 

P. -See Phosphorus. 
P.A. -See Plain Aerial. 
Paper Condenser. -One usually formed 

with tin -foil, having a dielectric of par - 
affin -waxed paper. 

Parabolic Curve. -One having one of its 
factors in proportion to the square of 
other factors. 

Paraffin Wax. -S.I.C. 2.3. 
Parallel. -When two or more paths are 

open to a current they are said to be in 
parallel. Also known as Shunts. 

Partition Insulator. -An ebonite tube hav- 
ing a steel rod running thru its centre 
with wing nuts at each end. Used for 
continuing a circuit through a wall or 
partition. 

Patent. -A privilege granted by any recog- 
nized government on payment of certain 
fees, whereby a person is permitted the 
monopoly of manufacture and sale of a 
certain invention for a term of years. 

Patent Agent. -A specialist in Patent Law, 
who undertakes for a certain fee to as- 
sist in obtaining patent rights for an in- 
tending Patentee. 

Patent Assignment.-The transfer of pat- 
ent right to another person who thereby 
becomes, from a legal point of view, the 
Patentee of that invention. 

Patentee -The person to whom the letters 
patent arc granted, not necessarily the in- 
ventor. 

Patent Office.- American, U. S. Patent Of- 
fice, Washington, D. C. British, The 
Comptroller, The Patent Office, 25, 
Southampton Buildings, Chancery Lane, 
London, W.C. 

Patent Valid. -A patent that can be upheld 
in a court of law. 

Pb. -See Lead. 
PbO. -See Lead Monoxide. 
PbOa -See Lead Peroxide. 
PbSO1. -See Lead Sulphate. 
/'.D.- Potential Difference. Pressure be- 

tween two points of a circuit. See E.M.F. 
Percentage Coupling. -Difference between 

the two resultant wavelengths of aerial 
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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, or to your Sounder and the Omnigraph 
will send unlimited messages by the hour, at any speed 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 Morse. 
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. No 
hard, laborious work -just learn by listening. 
The Omnigraph is adjustable so you can start 
receiving messages slowly, gradually increas- 
ing tic speed as you become proficient. 

Write for Free Catalog 
Send for a catalog today. showing the 3 differ- 
ent models, $12.00 to $28.00. Every Omnigraph 
is sold with the absolute guarantee that you 
must be satisfied or your money back for the 
asking. Mail the coupon today -the catalog 
will come to you by return mail. 

The Omnigraph Mfg. Co. 
26 F Cortlandt St., New York City 

O111IIIIll slllinlwlmaiumalmap(Ilmllar 

You'll be surprised how quickly you will attain 
speed. Even if you are already an operator 
the Omnigraph will help you. It will make 
you more proficient, more accurate and more 
confident. Thousands of Omnigraphs are in 
use today and thousands of operators owe their 
success to them. 

The Omnigraph Mfg. ( :o. 
26 F Cortlandt St., 
New York City. 
Gentlemen: - 

As per your ad in RADIO News please mail 
me your free catalog of Omnigraphs. 

Nance 

Address 

City State 

REAL RADIO APPARATUS 
Distributors -De Forest, Murdock, Grebe, nesduuarters for Grebe Apparatus to 

imnaddphts TerritoryCla pp Easthem A pparatus. Perfection . 

Tuners and Condensers. Benwood Rotary 
Quenched, Honey Comb Coils, Better "B" 
Batteries. 

Phila., " Radiaco Agency" 
The First Wireless School in America. 

Established I 9 I I 

Day and Evening Classes. 
Correspondence C o u r s e. 

PHILADELPHIA SCHOOL OF 
WIRELESS TELEGRAPHY 

Parkway Bldg., Broad and Cherry Streets 

Insure your copy reaching you promptly each month. 
Subscribe to RADIO NEWS $2.00 a Year. 
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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. 

Sent Prepaid on Receipt of Price. 
Style No. 1 No. 2 No. 3 

43 Plates. 33.00 84.00 $4.25 
23 . 

2.60 3.50 3.75 
13 " 2.25 3.25 3.50 
In Canada 25o additional. 

Money back if not 
satisfied. Just return 
condenser within 10 
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 e. ZS. 

"HOW DO YOU DO IT" 
This is what our customers say. They Infer, 

from previous experience probably that anything 
sold at a low price must bear all the earmarks 
of cheapness, and are surprised to receive an 
instrument that is made "upon honor," and, 
above all, carefully assembled and adjusted. 

We were, of course, gratified to hear from a 
Naval Operator, that he would rather wait any 
length of time to get the "ILLINOIS," than take 
anything else as a gift. Enough said. 

Patent is pending on the "Star Spring" fea- 
ture. which has been very valuable. The action 
of this spring produces an unvarying friction 
that holds the "rotor" In any position to which 
It may be set, and at the same time automatically 
centers the plates in relation to each other, and 
prevents any possibility of "endshake." 

The plates are in proper relation by construc- 
tion, and will remain so, obviating any necessity 
of re- adjustment. Once right, always right. 
Once mounted on your panel, there is one thing 
that you can depend upon to never give you 
trouble. 

We again thank our friends for their letters 
of generous appreciation. 

Kindly note: We tame no Catalog, and make no "trade discounts ". We set our prices at the lowest limit and leave the "middle man" out for the sole benefit of the "consumer ". 
G. F. Johnson, 825 Black Ave., Springfield, III. 

CHELSEA OSCILLATOR 
Enclosed within the bakelite 

base are three small mica con- 
densers, two of which form the 
capacity coupled feed back cir- 
cuit, and one constitutes the grid 
condenser. 

PRICE $3.00 
This instrument entirely elimi- 

nates the use of all tickler coils 
in undamped long wave reception. 

Range 8500 to 20,000 meters, 
full instructions with each in- 
strument. 

Purchase Chelsea Apparatus 
from your dealer. 

CHELSEA RADIO CO. 
15 Fifth Street, Chelsea, Mass 

Manufacturer. of /tadlo Aaporate. and Moulder., of Bakelite 

You can be quickly cured, if you 

STAMMER 
Send 10 cents cols or stomps for 70-7 ge book on Stain. 
meöng and Stuttering. its Cent lad f a r e ' I t tens howl cured myself after etammurina for [n year.. 
Benjamin N. Bogue, 861 Bugue Bldg., Indianapolis 

circuit expressed as a percentage of the 
natural wavelength. The International 
Radio Convention agreed to forbid any 
larger percentage than fifteen as it would 
produce too much jamming. 

Perforator. -Machine for perforating pa- 
per tape with holes for dots and dashes. 
The prepared paper is then run through 
an Automatic Transmitter, the holes per- 
mitting small metallic wheels to com- 
plete the circuit for necessary lengths 
of time to produce Morse Signals. 

Perikon Detector. Zincite in contact with 
Chalcopyrites. 

Period, -Time required for one complete 
alternation of an A.C. or for one com- 
plete oscillation in a wave train. In the 
latter, time required to produce one com- 
plete wave. 

Periodicity. -The frequency with which a 
certain event takes place. Of a conver- 
tor is the number of complete alternations 
per second in the generated current. 

Periphery. -The outer edge of a wheel or 
disc. 

Permanent Magnet. -One which retains its 
magnetic qualities after the source of 
magnetism is removed. Steel has this 
property most. 

Permeability. -The property of concentrat- 
ing Magnetic Lines of Force possessed by 
all magnetic substances. Magnetic Con- 
ductivity. 

Phase Angle,- Amount of Lead or Lag of 
a current expressed in degrees of the 
complete cycle of 360 degrees, instead of 
in difference of time. 

Phase- Difference. -The difference in time 
between maximum current and maximum 
voltage being reached in an alternating 
current. See Lag and Lead. 

Phase Relation. -Lead, Lag, or Phase 
Angle. 

Phase Sttringing. -See Hunting. 
Phenomenon. -An unusual appearance or 

occurrence. 
Phonographic Recorder. -Used to "read" 

rapid transmission Sounds produced in 
receiving telephone are recorded on a 
rapid rotating gramophone records which 
is then rotated slowly, reproducing the 
signals at any desired speed the operator 
may require. 

Phosphorus. -P. Non -met. element. A.W. 
30.77. S.G. 1.83. Mlt. Pt. 44.3° F. 

Phosphor Bronze. -An alloy of phosphorus 
with copper and tin. Has great strength 
and can be hammered or rolled whilst 
cold. Largely used for aerial wire. 

Photographic Recorder. -High speed re- 
corder. The action of one form is: Oscil- 
lations passing through a piece of high 
resistance wire heat it. This heat acting 
on the junction of a thermo -electric 
couple gives rise to an electric current, 
which, passing through a sensitive galvo, 
deflects a small shutter permitting a beam 
of light from a suitable lamp to fall on 
to a moving film of photographic ma- 
terial. The film, when developed, shows 
the message recorded in distinct dots and 
dashes. 

Pilot Lamp. -One employed to show pres- 
ence of current in a circuit. 

Phase. -When an oscillation goes through 
a complete cycle within a certain periodic 
time, its condition at any one moment 
may be expressed by stating the fraction 
of the periodic time which has elapsed 
'since the quantity last passed thru its 
zero value, and this is called its phase. 
It is generally expressed in terms of 
angular measurements, i.e. at so many 
degrees, taking the complete period to be 
360 degrees. Two periodic quantities 
may therefore be said to agree or differ 
in phase. 

Pitch. -The width of the coils of a drum 
armature. Also called Step and Throw. 

Plain Aerial. -P. A. An oscillating circuit 
consisting solely of a condenser formed 
by the aerial rnd earth wires being sepa- 

a 
Fer Radio - UTTMARK'S - For Navigation 
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CB46, TMAR e 

Ni,TICAL ACADEMY 
. J l O t- SCHOOLS 

NEW YORK BOSTON = 
THIS school offers a thorough 

course in all branches of Radio 
Telegraphy. Prepares you thorough- 
ly for Government examinations, 
Merchant Marine, Commercial Land 
Radio, Radio for Railroads, Radio 
for Aerial Mail Service, Etc. Ele- 
mentary and Advanced Classes, day 
and evening sessions. 

Nautical Academÿ established 1804; 
Radio School; 1920 

CAPTAIN F. E. UTTMARK, Principal 
Write, call or phone for illustrated 

booklet. 

8 STATE ST., NEW YORK, N. Y. 

Facing Battery Park, N. Y. 
Telephone, Bowling Green 8079 

Thum lllllllllll nun llllllllrllllllllllllllllllllw 

BOYS 
We Have Secured 

500 

New Ex- Government Telegraph 

KEYS 
and we are offering them to you at 
the remarkable low price of 

75c each 
postage 10c 

Canadian Amateurs, it will be to 
your advantage to get into touch 
with us. Send for our price list 
and code card, 5c. 

THE VIMY SUPPLY CO., 
567 College Street, 

Toronto Ont. 

'oHandbook& Catalogue 
Contains much valuable radio In- formation, tables and data. De- 

scribes a remarkable line ofwire- 
Head" 

instruments 
Arlinlggtttooing 

"Red 
Tested 

Minerala,Deh'orest Murdock and 
Apparatus. write for this book today, 

The Newman -Stern Co. 
Dept. R, N. Cleveland, O. 

Redhead Radio Phone 
The accepted standard in wireless 

receiver.. If they are not BETTER 
than anything you've eerscen return 
them for full cash refund. Our Radio 
Handy Book d Catalogue. free on 
request, 
other t, 

describe. them. and many 

The Newman -Stern Co. 
Dept. IL N. Cleveland, O. 

ARLINGTON TESTED CRYSTALS 
gamble? Be SURE when you 
put a crystal in your detect- 
or that it is EXQUISITELY 
SENSITIVE. Buy Arlington 
individually tested Minerals. 
Galena or Silicon. poet paid 
on receipt of price. 

THE NEWMAN -STERN CO. 
Dept. R.N. Cleveland, O. 

C 
1 
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rated by a spark gap. This system gives 
good radiation but damping is great, 
therefore, selectivity very poor. See 
Hertz Oscillator, and compare. 

Planté Plates.- Accumulator plates made of 
sheets of lead "formed" by charging and 
discharging until the condition is that 
necessary for plates of secondary cell. 
Original type devised by Planté, 1860. 
Modern types are now formed by chemi- 
cal preparation. See Faure Plates. 

Platinum. -Pt. Hard white, lustrous me- 
tallic element. Malleable ductile, and ten- 
acious. Expands at the same rate as 
glass. Very high melting point. A.W. 
193. S.G. 213. Mlt. Pt. 3227 °F. S. R. 
Annealed 10.917. 

Platinoid. -Alloy of about 75% Brass, 23% 
Nickel, and 2% Tungsten. Only differ- 
ence to German Silver is the addition of 
Tungsten. 

Plugs. -Round brass rods, fitted with wood- 
en or ebonite handles, having a hole 
down centre to receive flex wire, which 
is attached to rod by screws. Used in 
connection with plug sockets fitted on 
various instruments where quick changes 
of connections are required. 

Polarized Relay. -One in which a magne- 
tised swinging arm is placed between 
poles of two electromagnets. When cur- 
rent passes, one pole must change, so that 
arm is now attracted by one and repelled 
by the other. Much more sensitive to 
weak currents than the ordinary relay. 

Polarisation. -The partial changing of the 
polarity of a cell due to hydrogen bubbles 
forming on the negative plate. See also 
Local Action. 

Polarity of Magnets. -The pole which seeks 
the Geographical North Pole is termed 
the North Pole of the Magnet, but is in 
reality a South Pole, since likes repel 
and unlikes attract. The same applies to 
the South Pole. For this reason they are 
generally referred to in text books as the 
N. Seeking. and S. Seeking Poles. They 
are commonly named after the pole which 
they seek. 

Poles. -See Magnetic Poles. 
Polyphase. -Two or more circuits in which 

the rise and fall of E.M.F. of their alter- 
nating currents are not "in step" or do 
not occur at the same time in both cir- 
cuits. 

Polyphase Alternator. -One which pro- 
duces alternating currents all of same 
frequency but each one leading the next 
in phase by a definite angle. If more 
than three such currents (triphase) are 
present, in a circuit the currents are 
usually termed polyphase. An ordinary 
A.C. generator is a Uniphase machine. 

Porcelain Cleats. -See Cleats. 
Port. -Left -hand side of a ship, looking 

forward. Red light. 
Positive Terminal Pole. -One from which 

it is conventionally assumed current corn - 
mences to flow round a circuit. Actually, 
electrons flow from Negative to Positive, 
as unlike charges attract, and electrons 
are negative. 

Potassium. -K. Kalium. Soft silvery me- 
tallic element. Requires keeping in oil, 
or it will ignite. Burns when placed on 
water. A.W. 38.86. S.G. 0.87. Val. 1. 

Chem. Eq. 38.86. 
Potential.- Latent. Existing in possibility 

but not in act. Also Electrical Pressure 
above or below zero, i.e., of the earth. 
See D.P., E.M.F., and Volt. 

Potential Difference.-P.D., D.P., E.M.F. 
Unit, Volt (V). That electric pressure 
which steadily applied to a conductor with 
a resistance of one Ohm, produces a cur- 
rent of one Ampere. 

Potential Enertpy. - Restrained energy. 
Energy of position. 

Potential Rectifier. -A crystal or other forni 
of rectifier which requires an initial cur- 
rent to pass through it to become sensi. 
tive. 

Your Set Will Look Nifty 
When 

EauIPt 

with 
Navy 

Type 
Dials 

C and S 
DIALS 

are the original 
and only 

NAVY TYPE 
Dials for sale to 
radio amateurs 

PUT YOUR SET IN THE COMMERCIAL CLASS 
Replace the old fashioned scale and pointer with a brilliant, pure white, 

ivory celluloid dial which will form a beautiful contrast on the black rubber 
front of your receiving panel. C and S DIALS are constructed of substantial 
white ivory celluloid, 4 inches in diameter, highly polished, beautifully finished, 
and artistically engraved with two scales. One scale is calibrated for writing 
in station call letters at points at which stations are received; the other is 
accurately divided into two hundred divisions, the most finely divided radio 
scale in use today, making it most adaptable for use with any apparatus 
requiring precision adjustments. 

C AND S DIALS ARE ESSENTIAL FORMS 
DEPENDABLE WORK 

When you mark the station calls upon your C and S DIALS, you can 
"tune in" stations in a small fraction of the time that is usually required 
with the old scale and pointer method. 

ADVANCE 

ANNOUNCEMENT 
The price of the 

Original C and S DIALS 
will advance to $1.00 
October 1st, 1920. 

Buy now and save 
the difference. 

ORDER YOURSATODAY 
If you want to keep your set up with the other fel- 

lows, don't delay equipping it with C and S DIALS 
at once. The rapid progress in radio demands that 
you keep up -to- date -so buy today. 

Send Money Order or Personal Check. 

The Original -C and S Dials. Price, until October 
1st, 90e. Postpaid, complete as described, without 
knob. 

Dealers -Write for Agency. 

The C and S Radio Co. Omaha. Nebraska 
Department USI4 

Superlative Radio Engineering Productions 

~`LEÁRN 
WIRELESS TELtPHONY 

BY MAIL I11í "ASHORTTIME 

<,f 

with our Home Study course you oan Quickly. easily. master th 
greatest profession of all- WIRELESS -lo W four branelies -- 

ELECTRICITY -BLUE PRINT READING- WIRELESS 
TELEGRAPHY AND TELEPHONY 

Four in One e 4 in 1 Four in One 
This an canna makes ou masher of these Important subjects d 

Sables you W quickly become an expert. 
Our three oast' payment plans glares this course within reach of 
anyone ., who wishes to better theu,.i, by mitering this wonder 
fully now Sold. 

FREEAuction Bulb Experimental Electrical Outfit. Radio 
Engineering Book. and other useful gilts named In 
literature. 

Take advantage of tais extra.. amigo offer .VOW. S. ad 
COUPON TODAY . 

CHICAGO ELECTRICAL ENGINEERING CO. 
1000 DI Parkway. Dept. R Chlores. Ill. 

CHICAGO ELECTRICAL ENGINEERING CO. 
1000 DI Parkway. Dept. R. Chicago. III. 

Rand port )cuiter, of N9roless T010010110 Course. (Four i 
One Course) Including Free Offer. 

Nagle 

I Address 
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110 -v oit, 

ere is 

$ 50 Specially Sui 

Direct Current, 1/16 Horsepower Motor 

for 

ROTARY 
SPARK -GAPS 

able 

BIG BARGAIN 

a Motor built specially for the 
GOVERNMENT 

for use during the recent war. Motors are made by 
the well -known Motor- Manufacturers 

ROBBINS and MYERS 
The Motors are slightly used, but we guarantee 
them to work perfectly. 

SPECIFICATION 
Enclosed type, practically dust proof. Shunt wound. 
Motor Reversible. Constant speed. Carbon Brushes. Oil 
cups -self -regulating. Extra fine commutator made up 
of 32 Segments. Speed 1,800 R.P.M. Bi -polar Type 
Machine. 

No pulley. Size over all 4/ x 5 x 61/2 in. Black Japan 
finished casing. Shipping weight 15 lbs. 

This fine motor sells for from $15.00 to $20.00 every- 
where. 3':.I.IIIP., 1111111 .I401.1111111111111111111Ú1'.1 ß...1L 11111111 11 1d1111í III 11WY111111u1111111111111111W= 

7 50 
1111111' 1111111111111II11IIII11111111111111111111111111111111111111111111111111Y III111111111VIIIIIII11 1II1111111IYI1111IIIIIIIIIIYYIIIIIIIIIIIYIIYII11II11IIIIIIIIIIIIIIIIII111A 

Our Price 

apiece as long as supply lasts. 

We have only a few hundred on hand ! 

Remember as always in our sales: First come, first 
served. 

Add Postage or we will send by Express Collect 
IMMEDIATE SHIPMENTS! 

THE ELECTRO IMPORTING CO., 231a Fulton Street, New York 
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Radio Dia¡rams 
and Formulae 

in Loose Leaf Form 
BOOpublishers vve completed d them prrepaation of 

RADIO CALL 

Instructmns en :- 
Measurement of Capacity of a Condenser. (Sub- 

stitution Method.) Calibration of Variable 
Condenser. Two Diagrams and Curve No. 1 

Measurement of luductanee of a foil or Circuit. 
Two Methods -Two Diagram!. Ne. 2 

Measurement of Distributed Capacity of an In- 
ductance. Diagram and Curve No. 3 

Measurement of Fundamental Wavelength of 
an Antenna. Three Methods. Three Dia- 
grams No. 4 

Measurement of Wavelength of "detest Trans- 
mitting Station. Two Methods. Calibration 
of a Receiving Set. Two Diagrams Ne. 5 

Measurement of Effective Antenna Capacity. 
Two Methods. Two Diagrams No. 8 

Measurement of Inductance of Antenna and a 
Third Method of Measuring Effective Capac- 
ity of Antenna. One Diagram No. 7 

Measurement of Antenna Resistance. Substi- 
tution Method No. 8 

Schematic Wiring Diagram of Regenerative Au 
dion Receiving Set Suitable for Receiving High 
Power Undamped Wave Stations. Connections 
shown are those used in most Navy and 
Commercial Receivers No. 50 

Table giving the value of LC (Product of In- 
ductance and Capacity` for wavelengths from 
300 to 20,000 meters. Inductance in Micro - 
henrys No. 100 

Table same as above but with Inductance in 
centimeters No. 101 

Schematic Wiring Diagram of Signal Corps Type 
SCR -68 Radio Telephone Transmitting and 
Receiving Set No. 51 

Schematic Wiring Diagram of Type CW -036 
(Navy Submarine Chaser) Radio Telephone 
and Telegraph Transmitter and Receiver. 

No. 52 
Schematic Diagram of Type B.E. 1100 (Navy 

Flying Boat) Radio Telephone and Telegraph 
Transmitter No. 53 

These dlaorams and Instruetlens are tea mat 
CLEAR CONCISE COMPREHENSIVE old CON - 
VENIENT form of Instruction that has ever been pre. sated. They we printed on Byes sin Sys 

Complete Set of 14 Sheets 

as described, sent postpaid 7 C 
CONSOLIDATED RADIO CALL 

BOOK CO., Inc. 
41 Park Row, New York, N. Y. 

The Grebe 
Audion Control Unit 

Type RORH, complete with two standard 
"VT "Batteries without tube, $17.00; with- 
out tube and Batteries, $15.00; sent any- 
where upon receipt of price and postage. 
This is only one of the many good wire- 
less parts which we carry. We cordially 
Invite you to examine our complete line 
of products from foremost manufacturers: 
Radisco; Clapp Eatham; Murdock and 
others. 
Our mail order service is most complete 
for Immediate deliveries and our big 
stock enables us to serve you promptly. 
Give se s a trial, by ordering that new 
part from us. 
Agents for RADISCO Apparatus 

KELLY & PHILLIPS 
Brooklyn's Wireless Store 

312 Flatbush Avenue, 
Brooklyn, New York 

Repairing Blown Out 
Moulded Condenser 

Sections 
By NELSON EMMONS, JR. 

I have had quite a lot of trouble with 
my molded transmitting condenser sections 
blowing out. However, I have found that 
occasionally these condensers can be re- 
paired very easily and will be as good as 
new after the operation. If the place where 
the condenser is punctured can be seen it 
can be repaired very easily, as follows: 

Often the condenser will be cracked 
around the edge. If, upon examining the 
section, this crack can be seen, insert a 
chisel in the crack and force the condenser 
open. Split the condenser apart from the 
bottom or sides, wherever the crack hap- 
pens to be. It will usually break apart in 
the right place with very little trouble. 
When you have broken it apart, cut off 
the copper strip that connects the copper 
plate and remove the large copper plate. 
Then close up the condenser and put it back 
in the rack. It will be just as good as 
new, but with a little less capacity, of 
course. 

If the condenser is not cracked you will 
have to take off the copper connector 
pieces and test out the little copper tabs 
with a spark coil. When you have found 
the blown -out plate you will have to split 
the section apart with a sharp chisel and 
hammer. It will take a great deal of care 
to break the condenser apart in the right 
place without shattering the rest of it, but 
with a little patience it can be done. When 
you have broken it apart, take out the 
copper plate and close it up again. It may 
be sealed with a little sealing wax, but 
this is not absolutely necessary. 

THE RADIOPHONE IN CALI- 
FORNIA. 

Southern California radio amateurs are 
having a real treat nowadays. For some 
time they have been feasting on the radio- 
phone messages transmitted from various 
members of the Pacific Fleet stationed in 
Los Angeles Harbor, but recently an en- 
tirely new field of enjcyment has been 
opened up in the shape of the radiophone 
communication established between Long 
Beach and Santa Catalina Island. The 
project is in charge of the Pacific Tele- 
phone and Telegraph Company. Exact 
description of the method used has not 
been made public, but it is understood that 
any resident of either Long Beach or Cata- 
lina Island may talk with any other resi- 
dent thru the regular 'phone installation 
in his home. ,The system is said to be 
the first of its kind in the world and will 
be in commercial use some time during 
July. The distance covered is about 25 to 
30 miles and, during the tests of the last 
month, amateurs in Long Beach have 
clearly read both stations, using a simple 
crystal set. The calling system employs 
a bell device which is plainly audible all 
over the receiving room. 

Contributed by CURTIS E. AVERY. 

SCOUTS OF AMERICA OFFER 
PRIZE FOR COPYING AMA- 

TEUR BROADCAST. 

Cash prize of $10 is offered to Sea Scout 
Radio Commodore by Scouts of America, 
New York City, for best report on ama- 
teur broadcast for month of July. 

Mail copy of broadcast daily to Boy 
Scouts' Headquarters, Fifth Avenue Bldg., 
New York City. 
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Choose asYour Profession 

Electrical 
Engineering 

Electricity offers a brilliant future to We young 
man who is about to choose his career. Never be- 
fore has there been such wonderful opportunity in 
this great field. Big paying positions In electrical work 

the world over are open to trained B. S. Degree mat -men who poeeess specialized, 
practical 

a ofkEngineering 
Come 

f Milwau- 
kee-the 3 Years largest and beet equipped 

electrical school In America. Bore you are trained in loth 
theory and practice by a faculty of over 90 experts. You leant In large. Snell equipped laboratories. 

If you have It high school credits or equivalent. you 
can become an Electrical Engineer with a Bachelor of 
Science degree S years. It you lack these credits they can be 
short mad., upours 

our Institute of Electrotechnics in a 

Earn While You Learn 
By our special system you may earn your way while learning. Our Employment Department will secure you 
position to which you may de- Fall Term vote part of each day. spending 

the remainder at the school. This 
Dian both solves the students' n- Be *ltis Handal problems and provides 
splendid experience at the ame 
time. Low tuition fee and 

same 
October 1st ternity House for all students 

who wish to secure board and room at cost. 

Write for Catalog 
Write to -day for our free. Illustrated catalog. Read about this wonderful institution and the great oppor- tunities that lie before you. Find ut about our spe- cialised method of training and the details of our "Earn While You Learn- plan. 

SCHOOL OF ENGINEERING OF MILWAUKEE 
Dept. R -1 -373 Broadway, Milwaukee, Wis. 

School of Engineering of Milwaukee. 
Beet. R -I-373 Broadway, Milwaukee. Wis. 
Please send me your tree illustrated catalog on Electri- cal Engineering and give me full details of your Earn 

While You Lam" plan. 

Name 

Address 

Town State 

Age Education 

KEY AND BUZZER SETS 
WITH LEVER KEY $1.50 
WITH SPRING KEY $1.00 

Buzzers are high tone and adjustable. Lever 
keys unmounted, 75c. Buzzers, 40c. Well made 
butt. switches. S. T. 40e. D. T. 50e. 
Non- shortclmulting bait. switch pants. No blanks 
needed %' shank. 6o each. 

Postpaid 
Send Now 

AJAX ELECTRIC CO. 
18 Palmer Street Cambridge, Mass. 

RADIO APPARATUS 
built to your specifications. Raw 'ma. 
tented and parts. Machine work done for 
experimenters. Get my prices before 
buying elsewhere. 

A. C. PENFIELD 
CONNEAUTVILLE, PA. 
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SEALS BUT NO SECRETS 
AND SERVICE 

C. R. L. Paragon Regenerator Receiver 
With Amplifigon Control Cabinet. 

The C. R. L. Paragon Short 
Wave Regenerative Receiver is 
sealed for your protection, not 
Ours. 

The seals give you our two year un- 
conditional guarantee, showing our 
confidence in the set and our interest 
in the pufihaser. 

Full Instructions for connection and 
operation with each instrument. 

The C.R.L. Paragon has solved the 
summer relay problem! 

Licensed under original Armstrong 
U. S. Patent No. 1,118,149 and U. S. 
Application Serial No. 807,888., 
Price, complete, f.o.b. Chicago, $55.00 

Write for our descriptive Bulletin 
J -20. 

CHICAGO RADIO LABORATORY 
1316 Carmen Avenue 5525 Sheridan Road 

CHICAGO, ILL., U..S.1A. (Testing Station um 

Become a 
Commercial 

Operator 

YINW 04 RADIO LABORATORY 

Positions constantly open on vessels plying to 
Alaska, Hawaii and Atlantic Coast. Salaries, 
equipped Radio School on Pacific Coast. For 

on the 

Pacific 
Coast 

South America, the Orient, 
$125 and expenses. Beat 
further information address 

Y. M. C. A. School of Radio 
Telegraphy 

Seattle, Washington 

INDICATING DIALS 
Lacquered 
brass, 2%" in 
diameter, 
genuine Bake- 
lite knob 1%" 
in diameter. 
Offset shoul- 
ders act as 
stops. Same 
dial used by 

U. S. Signal Corps. Your money re- 
funded if not satisfied. Price, three for 
one dollar, postpaid. 
The Factory Distributing Co. 

130 N. Well. Street Chleago, Ill. 

Read the Classified Adver- 
tisements on pages 124 -126 

TELEGRAPHY 
(Both Morve and Wirrlc.. and RAILWAY ACCOUNTING taught thaluaglrly and q.... Kl.. I: y ..lases now pail. Great opportunür.re for not i and large.[ eeheel established ar, year -. Noth.roli Ly Trlegrnplr, flail. way. Radio, and Government ulheiule, Expenses low - opportunur..a to earn large portion. Catalog free. 
DODOE'a INSTITUTE D ah..1. alp...l.. lad. 

MR. RADIO MAN 
We are specializing in the finest 

Radio Apparatus which contains 
the latest developments of the art 
for radio amateurs and experi- 
menters. We cater to schools and 
college lab's. Let us know your 
needs -ask for our literature and 
prices. 

Dealers Write for Proposition 

"THE NORTHERN RADIO 
LABORATORY" 

Specialists in Radio Apparatus 
111 MAIN ST. CLYDE. OHIO 

SELF - CONSCIOUS? 
IlkaMrres..d ia seepaay. ariana Y ssYSNOIt 
Lot r VII yw how you we omma. Woo Noables. 

THE VERITAS sCIBNCz U3TITU7Y 
1400 Broadway DESK 24 New York 

D 
HIGH)1' 

HERE IT IS 
..lgo for soar den. famed- 
:AO utr.atl.. Priated Is 
aright red as obit@ cardboard. 
No electrical bug should b. 
without It. PA' a 11t( 
Inc ...b In cola OLT 
sand .tap for pentads, 
LEONARD BECK. IBM 
Carroll St.. Bresttlye. N. Y. 
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The Construction of a Cue 
Type Antenna 
I¡tilted from page 81) 

hoops in this manner: Place the mid -point 
of the wire under the washer on the out- 
side circumference of the hoop and against 
the screw. Now take a half turn each way 
around the screw leaving the ends of the 
wire protruding out perpendicular to the 
plane of the hoop, and lock down nut 
securely on washer ; this holds the "fast- 
ener" in place. When you have finished 
putting the fasteners on, the laborious part 
of the job is over. Now cut the antenna 
wire into six equal lengths and stretch them 
taut between two supporters. At a point 
2% feet in from each support insert a hoop 
and secure the antenna strands to the hoops 
by twisting the ends of each fastener 
around a strand. This method of fastening 
in the hoops makes it impossible for them 
to slip, so care must be exercised in placing 
the hoops in their proper positions before 
making them fast to the antenna strands. 
Each of the other two hoops are inserted 
at points 16 2/3 feet distant from the end 
hoops. The form of the antenna now 
should be that of a cylindrical cage with a 
cone at either end. To insert the 10" in- 
sulators, unfasten one end of the cage, 
bunch the loose ends in the cone and pass 
them through one eye of the insulator; 
now separate the ends and wind each one 
back onto a strand in the cone. The other 
where the loose ends are wound back into 
insulator is fastened similarly, except that 
the cone a length of about six inches should 
be allowed for soldering on the antenna 
lead -in. The lead -in should consist of six 
wires of the same gauge as that used in the 
antenna proper, and these should be 
bunched at the vertex of the cone and 
wrapped with wire at intervals of two feet 
down to the lead -in insulator. 

An antenna of the above dimensions, 
using a 30 -ft. lead -in, and supported at an 
average elevation of 40 feet, has a natural 
period of 180 meters, which allows for the 
secondary inductance of the oscillation 
transformer to bring the open circuit up 
to 200 meters. 

......... ........... .... ... . .. ...... ... . . . 

Trans- 
former and Mountings 

(Continued from page 78) 

connections from the primary and secon- 
dary of the coil can then be soldered to the 
metal binding posts which came with the 
porcelain base already mentioned. 

A celluloid cover (not shown) can be 
bought for ten cents in the form of a pow- 
der puff box, and this will just fit over the 
entire device which can be back mounted on 
a phonograph record, thus making a very 
presentable instrument. 

Contributed by R. U. CLARK, 3D. 

RADIO TORPEDOES. 
An invention by a French wireless engi- 

neer, M. Dunoyer, will completely change 
the whole character of naval warfare, if 
its claims are fulfilled. 

It consists of what he calls an "electric 
safety lock." The mechanism to direct the 
course of a torpedo and secure its explo- 
sion against an enemy warship can be 
worked not only by wireless waves of the 
right length but also by a proper sequence 
of Morse signals. Any error in the right 
sequence of dots and dashes would run 
the mechanism down to zero again and ren- 
der the torpedo harmless. Each torpedo 
launched would have its own key sequence 
of dots and dashes, and so the enemy would 
be unable to tamper with it. 
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THIS VT AMPLIFIER - OSCILLATOR 
OF ALL VACUUM TUBES 

HAS THE HIGHEST 

AMPLIFICATION CONSTANT 
The A -P Amplifier -Oscillator is the Navy type SE 1444 "hard" tube, designed and manu- 
factured expressly for amplification and oscillation purposes. Because of its exceptionally 
high vacuum and correct electrical and mechanical design this tube has the highest ampli- 
fication constant of any tube known to the radio art. Recent tests by the United States 
Navy have established this fact. (See April, 1920, Prec. I. R. E.) 

SNE AP -VT 
Used in conjunction with the A -P VT Amplifier -Oscillator is our A -P Electron Relay, the 

AMPLIFIER-OSCILLATOR original tubular vacuum valve brought out by our Laboratories in 1915, but now supplied 
with the SHAW standard four -prong base for convenience. Of all vacuum tubes the A -P 

Electron relay is the most efficient spark receptor. A combination of two or more VT tubes as amplifiers 
with an Electron Relay as the initial detector is the ideal receiving combination for long distance amateur 
or long wave reception. In ordering ask for - 

THE A -P PERFECT VACUUM TUBE COMBINATION 
The A -P Electron Relay - price TheA -P VTAmplifier Oscillator -price 

$6.00 each $7.00 each. 
Immediate deliveries. Order from your Immediate deliveries. Order from your 
dealer or write direct. dealer or direct. 

Both tubes licensed under the DeForest Audion and Fleming Patents 

ATLANTIC RADIO SUPPLIES CO., KIRK PLACE, NEWARK, N. J., Phone, Market 1575 
PACIFIC RADIO SUPPLIES CO., 638 MISSION STREET, SAN FRANCISCO, CAL. 

SOLE DISTRIBUTORS FOR MOOREHEAD LABORATORIES, Inc. 
Reference -The American National Bank -San Francisco 

DEALERS 
Write for 
prices and 
particulars' 

AMATEURS 
Write for 
descriptive 
literature 
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The Second Edition of the 

Consolidated Radio Call Book 
is the only book in print officially listing 
all the radio calls as issued by the Bu- 
reau 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. 

SPECIAL 
Given Free With Each Copy 

A Wireless Map of the World In colors Is given 
absolutely free with each copy. This map shows 
the locations of all the high powered RADIO 
stations In the world. including the timo signal 
stations. In addition It tell, 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. 

ALL AMATEUR CALLS ALSO LISTED 

Price $1.00 
American Electro Technical Appliance Co. 

935 Fulton Nt.. New York. N. Y. 
Atlantic Radio Co. 84 Batterymaroh St., Bontun, Mue. 
L. Bailin á fit., Newark. N. J. 
.1. II. Bunnell á Co. 69 Park Plue, New York CIO 
California Electrical Rop ply Co.. so Minelon Rt.. San Francisco, Cal. 
L. W. Cleveland Co., 441 Congress St, Portland, Me. 
Culling Wubluamn Co.. I West /RIh Ht., New York City 
De Forai Telephone & Tel. Co.. 

1901 RedgwIrk Ave.. New York City 
Dewey Spirting Couda Co. 

169 West Water St, Milwaukee, Wb, 
Doubleday 11111 Electric, Co, 

716 Liberty Ave., Pittsburgh, Pa. 
A. T. Iicmy, 61 Belvidere St.. Baton. Mau. 
Isles I. Junkln, 

a2R Purchase SC, New Bedford Mus. 
Klaus Radio Ap'ar.tus. Eureka. In. 
Arno A Kluge. 9R Sn. Figueroa St. foe Angeles. Cal. 
Manhattan neetrh'al supply) Co.. 1i Park Place, New 

Tmk CIty: 114 S. Ils St. Chios o. Ill.; 1106 
Pine Ht., a. Louis, Mo.: 604 'Dubin RE, Run 
Frumlaoo, Cal. 

Prepaid Either-Direct from us or for sale by 
the following responsible dealers: 

McCarthy Brim. á Ford, 
75 W. Mohawk St., Buffalo, N. T. 

A. C. McClurg a Co.. 
918 So. Wabash Ave., Chicago, Ill. 

Mohawk Electrical Supply Co.. 
195 so. Warren St.. Syracuse, N. Y. 

National Radio Supply Co. 
1405 U RI. N. N. Wuhinglon, D. C. 

Newman -Stern Co.. 1R74 1F. Meth SI. Cleveland. Ohio 
Nola Radio Co.. 134 Chartres St.. New Orleans. La. 
E. P. Noll á Co., 91 No. 7th St. Philadelphia. PI. 
George W. l'ares á Co.. 

Hot Ninth lit. N. W.. Washington D. C. 
Pioneer Electric Co., 197 Eut 5th St., St. Paul, Minn. 
F. D. Pitta Co.. 12 Park 80uare. Boston. Mua. 
Preolafon Equipment Co.. 

9497 Gilbert Ave. Cincinnati. Ohio 
Radio Corporation America (Marconi 

Ófy d Ì t Ste.. 
Co.). 

xe, MA. 
Radio Distributing Co.. 4 West Park Ht.. Newark. N. J. 
Radio Engineering Co . 

827 Rladlson Ave.. Baltimore. Md. 
Radin Dqulenment Co.. 

030 Washington Rt.. Boston. Mu.. 

Reuter Electric 4 Eut 6th St., Cincinnati. Ohio Rudolph Schmidt 
Co.. 

¿e Co.. Inc., 
51 Main SC. E.. Rochester, N. T. Shaffer's. 107 Granby St., Norfolk. Va. Hhotton Radio Mfg. Co., Scranton. Pa. Smith Novotoy Electric. Ina. 

20 {Vent ólh Strut. Charlotte. N. C. Southern Electrical Co.. 
Thir and E Sta.. San Diego, Cal. H. E. Williamson Electric Co.. 

Young Men's Christian 
916 Union Besttle, Wash. 

716 South Hope Street Los Angela, Cal. Joe. M. Zamolskl Co., Baltimore Md. Young á McCombs. Rock island, 1n. Cu. 8. Saunders. 166 Washington 8t, Boston. Mass. 
Wireless Shop, 

611 W. Washington St. ion Angela. Cal. Post Omce News. 99 W. Momoe Bt.. Chicago. ID. Meta Electrical Construction Co., 
11 Otter St. Oshkosh, Wis. United Radio Telegraphers' Auuei.Uon. 

505 E. Baltimore SC Balllmore. Md. American Hardware Store, Bridgeport Conn. 

Published by 

Consolidated Radio Call Book Co.. Inc. 41 PARK ROW. NEW YORK CITY 
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NEW AND POPULAR BOOKS 
The How and Why of Radio Apparatus 

By H. W. SECOR, E. E. 
This nelse t book on radio matters fulfills a distinct gap In 

aaln44 >. I r.. turn III that, while the treatment Is made as under- - . - standable and as tree from 
mathematics as possible, it at 

- -- the same time, incorporates 
a wealth of technique and in- 
struction for the Radio Am- 
ateur -the Radio Operator - 
the Installation and Design- 
ing Expert -as well as teach- 
ers and students of the subject 
In general. 

A very broad field has boon 
covered by the author, at the 
same time giving great deal of 
information not found in other 
text- books. If you are engaged 
In may branch of the Radio or 
allied arts at all, you will surely 
need this latest contribution to 
radio literature. which le destined 
to be found on every radio man's 
book shelf before long. 

A glance at the following list 
of chapters gins but very scant 
Idea of the extanalve and useful 
radio knowledge provided lu Its 
text: 

The Induction Coil: The Alter- 
nating Current Transformer; Ra- 
dio Transmitting fiend ; The 

SparkGaps; Radio- iranemltting Inductances; Radio Receiving Tunen; 
Radio Resolving Condensers; De ton¡Telephone Receivers; Radio Ampli- 
fiers; Construction of a Direct Reading Wavemeter and Deoremeter; Antenna 
Construction: The Calculation and Measurement of Inductances; Appendix 
containing very useful tables, aovering all aubjeote treated in this very un- usual book. 

This ueweet of Radio Works. cloth bound In Vellum de Luxe, Gold 
stamped and Rand Rowed has Igo payee. Size of Book 9 x 9 Inches. 
The How and Why of Radio Apparatus, Postpaid 91.75 

ihl!BÜVAHD\V1f14 
4 Ad: nt8 1Sin91 I S j 

EI . .,cCo 

Design and Construction of Audion Amplifying 
Transformers 

Radio and Audio Frequency Type 
This latest and Important book 

by Mr, Edward T. Jones, late As- 
sociate Editor of Radio Newt, will 
be of great Interest to all radio 
amateurs thruout the land. The 

transformers shown In these books 
have never been described In print 
before, and have usually been con- 
sidered a manufacturer's secret. 
Anyone who has several vacuum 
tubes cannot afford to do without 
this book because It will enable him 
to build the necessary amplifying 
transformers very readily. The de- signs are very simple and rugged, 
and anybody can make them with- out trouble. 

Mr. Jones, the author, Is a prac- tical man who Is an experimenter 
himself and knows whereof he 
speaks. The book Is printed on good paper and has an attractive 
cover In two colon. Paper bound. 
Size 5 In. x 7 In. Contains many illustrations, diagrams working data necessary to build the transformers. 

Price. Postpaid. 25c 

DESIGN CONSTRUCTION 
_. o_ rn:.c reansron"tos 

p 

and 

Experimental Electricity Course In 20 Lessons 
Hr S. Gernsback and Il. W. Serer, E.E.. 1 

A Course on the theory and practice of Electricity for Experimenters. One 
of the most complete and comprehen- 
sive treatises of this special subject 
ever published. Written by the same 
authors as the f a nt o u s "Wireless 
Course." 
Every phase of experimental electricity 
is treated comprehensively In plain 
English. New Experiments are de- 
scribed and explained and nearly every 
application of Electricity In modern 
life Is given In simple language. 
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. 
Flexible cloth cover, per copy......75e 
Stiff cloth cover, per copy $1.25 

Postpaid 

A Thousand and One Formulas 
By S. GERNSBACK 

A Laboratory (land Book for the Experimenter and for Every- body who wants to "do things." 

THOUSANDAND0Ñ0 

FOPMlJLATe., 

Be Ides there are a score of table 
Oise ama. 

Book is cloth bound in Vellum de 
Gold atamped and hand sewed. 
It contain. 160 pages. The paper 

rough handling in laboratories. 
Rise z o Inches. 

A Thousand and One Formulas, as described. Postpaid 91.n 

A Book, brimful with very 
important and priceless la- 
formation, collected and se- 
lected for years. 

The recipes and formulas 
are classified In such a man- 
ner as to be available at 
once, without long research. 

Invaluable for Students, 
Engineers, Physicians, Hx- 
perimentera, etc. 

Here are some of the chap- 
ter headings : 

Cements and Glues; Com- 
positions of All Kinds; Glass 
a n d Glasaworking; Inks; 
Leather Polishes: Metal -craft ; 
Perfumery: Soaps and Ex. 
tracts; Photography; B l u e 
Print and other Paper; Plat- 
ing; Pyrotechny; Polishes and 
Stains; Varnishes and Paints; 
Various Cleaning Formulas; 
Wood- craft; Chemical Labo- 
ratory Hints and Experi- 
ments; Mechanical Laboratory 
Hints and Experiments; Elec- 
trical Laboratory Hints and 
Experiments. 

and hundreds of Illustrations sad 

Luxe. 

lies boon especially selected to stand 

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 
"Wireless" starting off in les- 
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 
the Theory and Mathematics 
of this epoch marking subject. 
The last lesson is devoted to 
a history of Wireless. 

More than 50,000 of this 
course sold 

(Eighth Edition) 
Size of book is 7 x 10í/a in., 160 pages, 350 Illustrations, 90 tables. 
Flexible cloth cover, per copy 75e 

Stiff cloth cover, per copy...$l.25 Postpaid 

Two Remarkable Books 
Book No. 1- 
How to make Wireless 
Sending pp- illustrations. 
wan,. ..350 

Postpaid. 

Book No. 1 contains 100 
pages, size 7 z 5 in., and 88 

MOW TO mAME 
WIRELESS 

stnostc APPARATUS 

Book No. 2 contains 100 
pages, size 7 x 5 in., and 90 

i I I ustrations. 

Written and published entirely 
for the wireless enthusiast who 
vanta to make his own radio ap- 
parata. Only Strictly modern In- 
struments are described and the 
Illustrations and descriptions are 
vu clear and simple that no trou- 
ble will be experienced In making 
the instrumenta. 

Boos No. ;-- 
How to make 
W irelesa 
Receiving Ap- 
paratus . .35e 

Postpaid. 

nota re MS. 
.lc(IV,. LLAiSii -.. 

THE EXPERIMENTER PUBLISHING CO. 
Book Dept.. 236 -A Fulton Street NEW YORK 
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Radio Telephony on 
Aeroplanes 

(Continued from page 83) 

In consequence of the greater ease of re- 
ception at a quiet ground station, and its 
superior transmitting power, the to-and -fro 
ranges became approximately equalized, in 
spite of the disparity of output, and a ma- 
chine could speak or be spoken to at dis- 
tances of the order of 70 to 100 miles. 

(Abstract of paper read before the Insti- 
tution of Electrical Engineers, Wireless 
Section, London.) 

rtimmnmmontmomwilm MI II 
'I 4111111 

I Want To Know 
(Continued frota page 95) 

0.5 17,500 
0.6 20,400 
1.0 31,300 
2.0 47,400 

TELEGRAPHIC CODES USED IN 
RADIO. 

(200) The Junior Amateur Scientists, 
Brooklyn, N. Y., ask: 

Q. 1. Will you please explain the num- 
ber of codes employed in radio at the pres- 
ent day and explain the difference between 
the Morse Code, the International Morse 
Code, and the Continental Code? 

A. 1. There is but one code used in 
radio telegraphy at the present time. This 
code which is known as the International or 
Continental Morse Code is used universally 
by all nations in radio work. This code 
consists essentially of dots and dashes in 
the formation of its characters. The so- 
called American Morse Code consists of 
dots and dashes and spaces in the forma- 
tion of its characters. Altho this code was 
used in the early days of radio by Americans 
it is at present used solely in land wire 
work. 

VARIABLE B BATTERY VOLTAGE. 
(201) James R. Carrol, Uniontown, Pa., 

writes: 
Q. 1. When using an audiotron vacuum 

tube is a variable voltage for the B battery 
an advantage? 

A. 1. Yes, it is often an advantage as it 
permits of a more critical adjustment of the 
plate voltage during the reception of certain 
signals. 

Q. 2. If a variable voltage is an advan- 
tage can a graphite potentiometer be em- 
ployed to vary the voltage? 

A. 2. The better way of securing vari- 
able plate voltage is to employ a multi - 
point switch, each switch point leading 
to individual taps of the B battery in a 
progressive manner, that is, from low to 
high voltage. 

The Simplest Hook -Up 
(Continued fron page 86) 

line from the other launch, he was grumb- 
ling in feigned exasperation. "Who is 
doing this long distance work with a con- 
trivance that dynamites the ether? Let's 
see that infernal machine before the Radio 
Inspectors arrest you I Holy Smokes I 

Say, fellow, you gotta tune that owning. 
Its decrement is something awful I" 
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Condenser No. 4 

CHELSEA 
Variable Condensers 

(Die -Cast Type) 
No. 1. -.0011 m.f. mounted. $5.00 
No. 2. -.0006 m.f. mounted. $4.50 
No. 3. -.0011 m.f. unmounted $4.50 
No. 4. -.0006 m.f. unmounted $4.00 

Top, bottom and knob are 
genuine bakelite, shaft of 
steel running in bronze bear- 
ings, adjustable tension on 
movable plates, large scale 
reading in hundredths, high 

amply separated and accurately spaced plates. 
Unmounted types will fit any panel and are equipped with counter- 

weight. 

VARIABLE GRID LEAK 
Permits the selection of the proper leak 

resistance regardless of the type of tube, or 
its use as detector, amplifier or oscillator. 
Ten steps give a range from % to S meg- 
ohms. Genuine bakelite base and knob. 

All our apparatus embodies the highest 
degree of mechanical construction, electri- 
cal efficiency, and good appearance. 

/n esediote Delivery- Cocalog sent open request 

Purchase Chelsea Apparatus from 
your dealer 

0I111LS[EA 'F A.01110 CO. 
PRICE $.{.00 

IS FIFTH STREET 
CHELSEA, MASS. 

Manufacturers of Radio Apparatus and Moulders of Bakelite 

"SHRAMCO SPECIALTIES" 
BRASS SWITCH POINTS 

Doz. 50 100 
No. 626 -1/4" x /8", with screw $ .30 $1.10 $2.00 
No. 627-1/4" x 1/4" head, %g" shank, with 

nut and washer .36 1.25 2.25 
No. 628 -1/4" x 1/4", with screw .30 1.00 1.75 

KNOBS 
Each Doz. 

No. 601 -1/2" dia., 8 -32 bushing $ .04 $ .45 
No. 602 -1" dia., 8 -32 bushing .08 .85 
No. 606-11/4- dia.. 13/16" high .15 1.70 
No. 800 -Panel Binding Post, brass finish, black 

knob .10 1.10 
No. 751 -Brass finish Panel Switch, single blade, 

1 %" radius .35 3.75 
No. 850 -3" Dial Indicator only .70 each 
No. 851 -3" Dial Indicator with knob 1.25 " 
No. 801 -22.5 Volt "B" Battery, small 1.40 " 
No. 802 -22.5 Volt "B" Battery, large 2.40 " 

Postage extra on above. 
Send Sc in stamps for our Catalog J showing complete line 

SHOTTON RADIO MFG. CO., P. O. Box 3, SCRANTON, PA. 

Dependable 
Radio 
Apparatus 

A new Tuner and a new Short Wave Set have joined the 
DEPENDABLE FAMILY 

Catalogue Mailed for 10 Cents in Stamps 

DORON BROTHERS ELECTRICAL COMPANY 
Hamilton, Ohio. 
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OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertisers from all over tilt cuuntry offer you their most attractive spe- cials in these columns. 
Classified advertising rate three cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for to issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an accredited advertising agency. 

Objectionable or misleading advertisements not accepted. Advertisements for the October issue must reach us not later than September 1o. 

THE CIRCULATION OF RADIO NEWS IS OVER 40,000 EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York, N. Y. 
sa-iat;reFti ii2WiCìiultrihhi:r rearm) ; fivr2 0: tr ultgFt ;M;iparkiltalltYatltraltr72MrrivilY rtrultYSYfav241- 14í1f% 1iíi1C/sR/i \í,tii 

American ,)lade 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 cast - 

ing forms turn out goods complete. Since the 
different Toy Expositions, manufacturers are 
covered with orders until December. You can 
enter this field now by manufacturing "American 
Made Toys." We furnish castingtorms for Toy 
Soldiers Army, Navy, Marine, Cannons, Machine 
Guns, Indians, Cowboys, Warships and other 
novelties. Castingforms, complete outfit, $3.00 up. 
We buy these goods direct from manufacturers. 
Yearly contract orders placed with reliable par- 
ties. We pay very high prices for clean painted 
goods. Samples furnished. "Bird-Whistlers," 
great seller, lust added to our stock list. Book -. 
let. Information, Instruction free, if you mean 
Work and Business. No others invited to write. 
Toy Soldier Manufacturing Co., 3a Union Square, 
New York. 

Antiques. 
Ancient Indian arrows and spears. Send stamp 

for list. B. Ruby, Middletown, Penn. 

Agents Wanted. 
Agents -Sell automobile tires tubes etc. Big 

income. No capital required. Goody Rubber Co., 
240 Broadway, New York. 

Auto Accessories. 
Old Tires Made Like New. Insures double the 

wear. Satisfaction guaranteed. 25c. Bargain 
catalog free. Science Institute, R6435 N. Clark. 
Chicago. 

Business Opportunities. 
Substantial manufacturing corporation wants capable men to establish branch and manage salesmen. $300 to $1,5oo necessary. Will allow 

expenses to Baltimore as explained. Address Treasurer, 416 N. Howard St., Baltimore, Md. 
Start business of your own, 24 plans, $1.00. 

Joel Tillberg, Proctor, Vermont. 
Patents For Sale. To sell, buy or obtain pat- ents, write Patent News, 309. Washington, D. C. 
Turn Your Spare Time into money for that apparatus you want. Start a profitable, perma- nent home business. Steady weekly income. No investment but your brains and spare time. Posi- tively no soliciting, agency proposition. Write 

toda . Address Opportunity, Box 175, Fredonia, 

Help Wanted. 
Railway Traffic Inspectors earn from Sum to 

$20o per month and expenses. Travel if desired. Unlimited advancement. No age limit. We train you. Positions furnished under guarantee. Write for Booklet CM Standard Business Training Institute, Buffalo, . Y. 
Earn $25 Weekly, spare time, writing for news- papers, magazines. Experience unnecessary; de- tails free. Press Syndicate 566s, St. Louis, Mo. 
Detectives make big money. Travel, be your own boss. Either sex. We instruct, small cost. Write Johnson's Detective School, 232 Sheldon Avenue, Grand Rapids, Michigan. Dept. A. 
Be a Mirror Expert. $3 -$to a day; spare time home at first; no capital; we train, start you making and silvering mirrors, French method. Free prospectus. W. R. Derr, Pres., 579 Decatur Street, Brooklyn, N. Y. 

Salesmen Wanted. 
Salesmen, City or Traveling. Experience un- necessary. Send for list of lines and full par- ticulars. Prepare in spare time to earn the big salaries -$2,500 to $10,000 a year. Employment services rendered members. National Salesmen's Training Association, Dept. 164K, Chicago, Ill. 

Office Devices. 
Multigraphs, Addressographs, Duplicators, Seal- ers, Folders. Less than half price. Guaranteed one year. Pruitt Company, ua -C North La Salle, Chicago. 
We Buy for Cash, Rebuild and Sell for about half new price, Multigraphs, Addressing Ma- chines, Duplicators, etc. Don't be misled by firms infringing on our name. We are the orig- inal Office Device Company, 159 -C West Ran. dolph, Chicago. 

Patent Attorneys. 
Millions spent annually for ideas! Hundreds now wanted. Patent yours and profit. Write to- day for free books; tells how to protect your- 

self, how to invent, ideas wanted, how we help you sell, etc. Sot Patent Dept., American Indus- tries, Inc., Washington, D. C. 

Patents for Sale. 
Patents. 1,297,399. Drinking. Fountain at- tachment for sale. Address Geo. Pratt, Box 

170o, Richmond, Va. 
Outright or Royalty. Nutless Spindle for Ve- 

hicles. L. Felber, 2700 Chartres St., New Or- leans, La. 

For Inventors. 
Inventors -Models, dies, tools. a6 years' ex- 

perience, work guaranteed, lowest price. Manu- facturing of specialties our hobby. Peerless Die & Tool Co., 121 Opera Place, D. B., Cincinnati, 
Ohio. 

Robert A. George 
27 Franklin Street 

Concord, N. H. 
Radio News, 
233 Fulton Street, 
New York, N. Y. 

Gentlemen: -Have had fine results 
from an adlet in the March number 
of R. A. N. Please find enclosed one 
dollar for adlet for your May number 
of R. A. N. 

Yours very truly 
Robert A. George. 

Health. 
Guaranteed Rupture and Constipation remedy 

(scientific, drugless), $1.to. Address Daniel 
Nestor, R217 Rockaway, Jamaica, New York. 

Pyorrhea (Rigg's Disease -Bleeding or Swollen 
Gums) -Hundreds' have been helped by our 
successful home treatment. Purifying, healing, 
preventative. Full month's treatment, consist- 
ing of a very beneficial massage paste and 
an antiseptic tooth -cleansing paste to be used in 
place of your ordinary dentifrice together with 
full directions for treatment, $i postpaid. Or 
write for free Booklet "R," Pyorem Mfg. Co., 439 
Seventh Street, Brooklyn, New York. 

Tobacco or Snuff Habit Cured or no pay; $1 
if cured. Remedy sent on trial. Superba Co., 
SB, Baltimore, Md. 

Instruction. 
Attention: Central States Amateurs! It is no 

longer necessary for you to go a long distance 
to attend a good wireless school. Our school 
successor to the Graceland Radio Institute, 
Lamoni, Iowa. Complete modern equipment. 
Experienced instructors. Only thirty minutes' 
ride on electric car from Kansas City. New 
classes first of every month. Positions guar- 
anteed. Catalogue free. Independence Radio 
Institute, Independence, Mo. (See our sales de- 
partment advertisement elsewhere.) 

Miscellaneous. 
Free Shows made highly profitable. Full in- 

structions, $1.00. "How to Read Thoughts" Mind 
Reading at any Distance, Soc; "How to Hypno- 
tize,' Relieve disease, give Astonishing Exhibi- 
tions. 126 pages, illustrated, $1.00. Satisfaction 
guaranteed. Science Institute, R6435 N. Clark, 
Chicago. 

Invisible Ink, soc; Big Mail, zc. Joe Shaw, 
Trout, Louisiana. 

Electrical Tattooing Machine, $3, $5 and $7. Cat- 
alogue for stamps. J. H. Temke, 1019 Vine, Exp., 
Cincinnati, Ohio. 

Novelties. 
The Reliable Weather Prophet. Send toe for 

me, hang me up I will tell you when it will 
rain or shine. Particulars for stamp. National 
Specialties, 3a Union Sq., N. Y. C. 

Books. 
Baseball Pitching Course only ssc. Wireless Telegraphy, a wonderful book, only roc. A. Shernov, r541 Hoe Ave., New Yorke N. Y. 
INNS used books for sale, 3 c. up. Some cost 

$to.00 new. History, Scientific, Technical, Science. etc. Catalogues roc. Sweeney Publishing House, successor to McCarthy, so6t West Van Buren St., Chicago, Ill. 
Concordia Magazine contains essays, short stories, travel stories, boy scout news, editorials, current events and poetry, formulas and plans. Two years' subscription so cents. Concordia Magazine, p Water, York, Pa. 
Nature Facts married and engaged people 

should know, concisely given 25c. Central Sales, 
bot Ninth Ave., New York City. 

Wanted -Back issues of Radio Amateur News 
and Electrical Experimenter. Boston Magazine 
Exchange, top Mountfort Street, Boston, Mass. 

Wireless, Electrical Books, at bargain prices. Lists free. D. Altman Co., 223.25 East [loth 
Street, New York. 

Just Oft 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 a5c 
postpaid. Experimenter Publishing Book 
Dept., a36 -A Fulton Street, New York 

Co. 
City. 

Wireless Course in IS Lessons. By 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 
clear, concise course on every phase of this sub - 

bect. 
160 pages -35o illustrations, 3o tables. Flexi- 

le cloth cover 7 e postpaid. Stiff cloth cover 
$135 postpaid. Ex erimenter Publishing Co., 
Book Dept., 236 -A Fulton Street, New York. 

Experimental Electricity Course in 20 Le 
By S. Gernsback and If. W. Secor E. E. A 
course of the theory and practice of Electricity 
for the Experimenter. Every phase of experi- 
mental electricity is treated comprehensively in 
plain English. New experiments are described 
and explained and nearly every application of Electricity in modern life is given. go pages - 
4oó illustrations. Flexible cloth cover 75c post- 
paid. Stiff cloth cover, $1.25 postpaid. Experi- 
menter Publishing Co., Book Dept., 236 -A Fulton 
Street, New York. 

The How and Why of Radio Apparatus. By 
H. W. Secor, E. E. This newest book on 
radio matters fulfills a distinct gap in wireless literature in that, while the treatment is Made 
as understandable and as free from mathematics 
as possible, it at the same time, incorporates 
a wealth of technique and instruction for the 
Radio Amateur -the Radio Operator -the installa- 
tion and Designing Expert -as well as teachers 
and students of the subject in general. A very 
broad field has been covered by the author, at 
the same time giving a great deal of information 
not found in other text -books. If you are en- 
gaged in any branch of the Radio or allied arts 
at you will surely need this latest contribu- 
tion to radio literature, which is destined to be 
found on every radio man's book shelf before 
long. A glance at the following list of chapters 
gives but a very scant idea of the extensive and 
useful radio kno*led a provided in its text: 
The Induction Coil; The Alternating Current 
Transformer; Radio Transmitting Condensers; 
The Spark - Gaps; Radio - Transmitting Induct 
antes Radio Receiving Tuners; Radio Receiv- 
ing Condensers; Detectors; Telephone Receiv- 
ers; Radio Amplifiers; Construction of a Direct 
Reading Wavemeter and Decremeter; Antenna 
Construction; The Calculation and Measurement 
of Inductances; Appendix containing very useful 
tables, covering all subjects treated in this very 
unusual book. This newest of Radio Works 

'cloth bound in Vellum de Luxe Gold stamped and Hand Sewed, has 1óo pages. Size of Book 6xp 
inches. The How and Why of Radio Apparatus, 
Postpaid, $1.75 Experimenter Publishing Co., 
Book Dept., 236 -A Fulton Street. New York. 

Correspondence Courses. 

Dollars Saved. All kinds of used correspon- 
dence courses sold. (Courses bought). Lee 
Mountain, Pisgah, Alabama. 
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Pictures. 
Artistic Poses- Substitutes for living models. 

Select and artistic collection of Life Studies of 
the beat and most famous models in the U. S. 
and Europe. 64 doz., $4.5o; t doz., 18. Particulars 
for stamp. National Specialties, 3.0 Union Sq., 
N. Y. C. 

Shocks! She's a "Doll." Ruth in her new 
bathing suit. Twelve poses actual photographs, 
a5c. Dept. R. Progress Publications, St. Louis. 

Rubber Stamps. 
Rubber Stamps Made to Order. McCaddon 

Company, Zanesville, Ohio. 

Stamps & Coins. 
Stamps, Sic. Catalog value 15c. Particulars 

and Approvals. Stamperaft, Danford, Cal. 
Why Not Collect Postage Stamps? Fascinating 

pastime; sets from Poland Ecuador, Jugo Slavia, 
loc. each. H. Lloyd, as Cottage, South Orange, 
N. J. 

SOS Different Stamps, $1.0; ano, soc.; zoo, z3c.; 
approvals. Michaels, 5600 Prairie, Chicago. 

Coins Medals, Paper Money, Antique Fire- 
arms, Indian Relics, Curios, Stamps. Catalogue 
free. Antique Shop, 33a South 18th, Philadelphia. 

Scenery for Hire. 
Collapsible Scenery for all plays. Amelia 

Grain Philadel hia Pa. 

Song Poems. 
AIM 

Song - Writers' Manual & Guide Sent Free. 
Contains valuable instructions and advice. Sub- mit song poems for examination. We will fur- 
nish music, copyright and facilitate eublication 
or sale. Knickerbocker Studios, 311 Gaiety Bldg., 
New York. 

Have You Song Poems? I have best proposi- 
tion. Ray Hibbeler, 1)115, gogo Dickens Ave., 
Chicago. 

Stammering. 
St- Stu -t -t- tering and Stammering cured at 

home. Instructive booklet free. Walter McDon- 
nell, tai Potomac Bank Bldg., Washington, D. C. 

For Men. 
Detectives Earn Big Money- Travel; great de- mand; experience unnecessary; we train you; write for free particulars. American Detective 

System, 1968 Broadway, N. Y. 

Electrical Supplies & Appliances, 
Water Locating by Mansfield's water finder is interesting and profitable. Particulars from Edwin Mansfield & Co., pa Victoria Road, New Brighton, England. 
Experimental Electricity Course in ao Lessons. By S. Gernsback and If W. Secor, . E. A course of the theory and practise of electricity for the experimenter. Every phase of ex pen- mental electricity is treated comprehensively in 

plain English. New experiments are described 
and explained and nearly every application of electricity in modern life is given. i60 pages - 
40o illustrations. Flexible cloth cover 75c post- 
paid. Stiff cloth cover, Vas postpaid. Experi- 
menter Publishing Co., Book Dept., 336 -A Fulton 
Street, New York. 

Printing. 
3,i!0 Two Color Labels, $1.25. Irvin J. Wolf, Station E, Philadelphia. 
Radio Les a Members- name cards with emblem of league 

5o 
printed, as cents; too letter- 

heads and envelopes with emblem $1.75. Print- ing Arts Press, 48s East 34th St., Paterson, N. J. 
Gummed Labels t Rubber Stamps! Samples 

free) Edward Harrison, 'Printing; Baltimore. 
For Advertisers. 

Don't Experiment. White space is too costly. 
Let Jacobus write your advertising. Letters 
$3.50. Jacobus Advertising Service, 1oy3 Sanford 
Ave.., Irvington, N. J. 

Fishermen, 
Fisherman: A postal brings our free booklet, 

"Successful- Fishing." Columbus Specialty Co., Department E. E., Columbus, Ohio. 

Tricks, Puzzles and Games. 
Free -Talking, Smashing Violin with each copy 

of my sensational "Mystery Book." containing 
scores of carefully, secrets, such as 
"Spirit Paintings,' 'Magic Kettle Act." 'Gam- 
bler's Secrets," 'Sensational Escapes," "Spiritual- 
ism," Hypnotism,' "Vaudeville Acts; Haunt- 
ed House, "Fortune Telling, "Mind Reading," "Ventriloquism," "Spirit Cabinet Act" and doz- 
ens of other amazing mysteries. Big, illustrated 
Vo book, as. Professor Schreck, 406 Northside 
Station, Pittsburgh, Pa. 

Telegraphy. 
Telegraphy (both Norse and Wireless) and Railway Accounting taught quickly. Tremendous 

demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. All expenses low -can earn large part. Catalog 
free. Dodge's Institute, M St., Valparaiso, Ind. 

Wireless. 
For Sale -No. 23 Cotton Covered Wire $t.to per lb. Free samples. Ralph Winters, 404 'Pearl St., Camden, N. J. 
Why Be Bothered with the old hit or miss method of selecting detector crystals when you can get tested crystals of galena mounted in soft metal; every one guaranteed very sensitive; postpaid 3oc. T. Trowbridge, 253 West 15th St., New York City. 
Audels' Easy L in Wireless on approval. Five days' free examination. Price soc., or book may be returned after five days. Stratton Elec- tric Company, 215 Federal St., Greenfield, Mass. 
Amateurs- Vacation times will soon be over. Why not fix up that station of yours for the win- ter season? Let us help you by supplying you with the best apparatus in the radio world. and at the most reasonable prices. For transmitting results, why not try an Acme transformer. Write for our prices on these transformers. Write us your needs; we can supply you. Radio Mail Order Supply Co., 533 West End Ave., New York City. 
Amateurs, Attention -Loose Couplers from loo - 

zs,000 meters, $4 -$30. Tubes wound to specifica- tions. N. A. Radio Equip. Co., so Claremont Parkway, Bronx, N. Y. 
Save Money. All makes of radio apparatus bought and sold. Write to me and save money. All goods as represented. C. McConnell, 38 Warner St., Springfield, Mass. 
Western Elec. Aeroplane Phones, W. E. Sub- marine loud speaker head set, and other reat 

bargains. Send for catalog now. Haupt Elea Supply Co., 2442 Ogden Ave., Chicago, Ill. 
Double Pole Western Electric Single Head Set with nickeled head band and cord, $1.75; steel lever legless sending key, $t.00. Silk wound 

zoo -meter coupler, $5.5o. Prepaid in U. S. A. E. Hancock Co., Austin, Texas. 
Amateurs -Write for descriptive circular of "Wireless Parts." H Becker, sans Itaska St., St. Louis, Mo. 
Amateurs, Attention! Limited quantity of Murdock No. 55 2,000 ohm headsets, 425. Audio - trors, $5.50. Audion control panel, including o V. B battery, st . Complete- portable set without phones, $117. We carry all standard lines of ra- dio equipment. Special prices to amateurs. Write for price on what you want. Sets made to order. Black & Gallagher, 3rd Ave. and Kings- ley St., Asbury Park, N. J. 
Amateurs, Attention! Induction coils, slightly 

used but work as good as new. Square fibre end pieces with terminals " core, 314" long, con- sisting of bundle of Norway soft iron wires. Primary wound with D.C.C. wire and secondary with S.S.C. wire. May be used for modulating 
C.W. vacuum tube wireless telephone sets, for making amplifying transformers or choke coils in V.T. amplifiers, etc. Also excellent 8o ohm electromagnets, tsi" long, round fibre end pieces with 4" soft iron core taped for 8.32 machine 
screw and wound with 375 ft. No. 3o B.S. silk covered wire. Excellent for making relay keys, buzzers for transmitting and modulating C.W. sets, V.T. filament circuit breakers, voltmeters, 
etc. Enough wire on one magnet to wind 4,000 to 8,000 meter honeycomb coil. Six strands of this wire makes excellent litz at half the price of new using these electromagnets. Induction coils and electromagnets only_soc. each. The Amateur 
Supply House, tom N. W. Second St., Abilene, Kan. 

Attention Central States Wireless Amateurs! 
The Sales D epartment of the Independence Radio Institute (best radio school in central west; see 
ad. elsewhere), is successor to Arthur B. Church, Wireless Specialist and carries a complete stock 
of the leading makes of radio equipment. Ex- clusive agents for Grebe radio apparatus. Prompt deliveries on mail orders. Amateurs in vicinity of Kansas City and Independence, visit our sales- room and select what you need. Catalogue mailed free for names and addresses of six live central west amateurs. Write today. Independ- 
ence Radio Institute, Independence, Mo. 

Audjotrons- Genuine double filament of special thorium tungsten. Its well known construction results in heavy plate current with correspond - ing signal strength. Plate voltage under 40. Filament consumes only .s to .8 amperes. They may be used as a detector, oscillator or ampli- fier. The Audiotron Sales Co. informed us that they are going to discontinue the double fila- ment tubes for single filaments in order to 
speed up their production to meet the great de- mand for these excellent vacuum valves. By the time this ad. comes to print our stock may 
be the last available. One of these genuine Au- diotrons is equal to the life of two single fila- ment V.T.'s and therefore is a double bargain at 
the best price on the market. The list price is 
$6, but our price is only $5. Satisfaction' guar- 
anteed; backed by the Audiotron exclusive guar- 
anty. The Kehler Radio Laboratories, got West First St., Abilene, Kan. 

Wireless Course In 20 Le By S. Gems- 
back, A. Lescarboura and H. W. Secor, E. E. 
Tells you everything you want to know about 
Wireless " -theory, practise and history. A 

clear, concise course on every phase of this sub- 
ject; i6o pages -35o illustrations, o tables. Flexi- 
ble cloth cover, 75e. postpaid. Stiff cloth cover, 
$1.25 postpaid. Experimenter Publishing Co., 
Book Dept., 236 -A Fulton St., New York. 

Wireless -(Continued.) 
Just Off the Press. Design and Construction 

of Audion Amplifying Transformers (Radio and Audio - Frequent 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 a5c postpaid. Ex- perimenter Publishing Co Book Dept., 236 -A Fulton St., New York City. 

How to Make Wireless Sending Apparatus. 
zoo pages -88 illustrations. Written and pub- 
lished entirely for the wireless enthusiast who 
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. 

35c. postpaid. Experimenter Publishing Co., Book Dept., 236 -A Fulton St., New York City. 
How to Make Wireless Receiving Apparatus. 

too pages -90 illustrations. Only strictly modern radio apparatus are described in this book and the illustrations and descriptions are so clear 
and simple that no trouble will be experienced in making the instruments. Paper covered, 35c. postpaid. Experimenter Publishing Co., Book Dept., 236 -A Fulton St., New York City. 

The How and Whx of Radio Apparatus -By H. W. Secor, E. E. -This newest book on radio mat- ters fulfills a distinct gap in wireless literature 
in that, while the treatment is made as under- 
standable and as free from mathematics as pos- 
sible, it at the same time incorporates a wealth 
of technique and instruction for the Radio Ama- teur -the Radio Operator -the Installation and Designing Expert -as well as teachers and stu- 
dents of the subject in general. A very broad 
field has been covered by the author, at the same time giving a great deal of information not found 
in other to '-t -books. If you are engaged in any branch of the Radio or allied arts at all, you will surely need this latest contribution to radio lit- erature, which is destined to be found on every radio man's bookshelf before long. A glance at the following list of chapters gives but a very 
scant idea of the extensive and useful radio 
knowledge provided in its text: The Induction 
Coil, the Alternating Current Transformer, Ra- 
dio Transmitting Condensers, the Spark -Gaps, 
Radio -Transmitting Inductances, Radio Receiving 
Tuners, Radio Receiving Condensers, Detectors. 
Telephone Receivers, Radio Amplifiers, Construc- tion of a Direct Reading Wavemeter and Deere - meter, Antenna Construction, the Calculation and Measurement of Inductances, Appendix contain- 
ing very useful tables, covering all subjects, 
treated in this very unusual book. This newest 
of Radio Works, cloth bound in Vellum de Luxe, 
Gold Stamped and Hand Sewed, has 16o pages. 
Size of book, 6 x g inches. The How and Why 
of Radio Apparatus, postpaid, $1.75. Experimenter 
Publishing Co., Book Dept., 236 -A Fulton St., 
New York City. 

Wanted to Buy. 
You Can Raise Cash by mailing us any old, 

broken jewelry, diamonds, platinum, broken 
watches, false teeth, bracelets, old gold, silver, 
silverplate, magneto points, platinum ware con- tact points or crucibles mercury and all valu- 
ables. We pay the highest prices in spot cash by return mail and will return your goods in ten days if you're not satisfied. The Ohio Smelting 
& Refining Company, an Lennox Bldg., Cleve- land, Ohio. - 

News Correspondents. 
Earn $2$ Weekly, spare time, writing for news- 

papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 566 St. Louis, Mo. 

Exchange. 
Sale -Loose coupler, detector Murdock phones. 

Einer Carlson, Comfrey, Minnesota. 
Sell Castings and Blueprints for Umakem 8" 

Engine Lathe, $17. V," spark coil, $i.5o. Duck's 
Arlington Coupler primary (complete), $t.00. 
Buzzer, qoc. gap. qoc. Write for list. Harry 
Ferris, Haskell, Okla. 

Sell. E. I. Co. 35oo meter loose coupler, Audion 
control panel, Clapp-Eastham 43 plate variable, 
ferron and galena detectors. All new. Write 
W. C. Martin, Box H, Beckley, W. Va. 

Sell Cheap. Eastman film -tank (new), Brownie 
film tank, Brownie enlarging camera and say 

W trimming board. Write W. C. Martin, Box 
Beckley, W. Va. 

Another big list wireless apparatus for sale. 
Send stamp. William Hanlon (new address), 
5818 Rippey Street, Pittsburgh, Pa. 

Cash Buys These -A portable wireless receiv 
ing cabinet, complete with Audiotron and B bat- 
tery. Excellent 6 -volt, 8o A. H. storage battery, 
and a pair of Brandes superior phones. Com- 
plete, $65. Have also a 3o,eeometer loose coupler 
at $25. And a io,000 -meter loading coil, $io. H. 
W. Mason, sae W. Main St., Bellevue, Ohio. 

For Sale -i k.w. transformer with gap and 
protective device, $15.00; glass plates 5x7 and 
6}6x815, for condensers, toe. each; No. to copper 
aerial wire, te. per ft.; transformer core iron, 
i7c. per lb. Send 2c. for list of other bargains. 
A. C. Penfield, Conneautville, Pa. 

(Continued on page 1261 
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A Wireless Message 
from Detroit 

If you hope to become a Licensed 
Radio Operator and reap your share 
in the opportunities of this wonderful 
field, it is important that you get your 
training in a high -grade radio school. 

Our course in Radio Telegraphy, 
under the direction of S. W. Edwards, 
U. S. Radio Inspector, offers the kind 
of instruction that makes for success. 
New, complete equipment. Reason- 
able tuition. Day or evening courses. 
Opportunity to earn expenses while 
here. 

Our day class prepares for First 
Class Radio Operator's license In three 
months, evening class in 18 weeks. 

For further information, cut out 
this advertisement, sign your name 
and address, and mail to 

Detroit Institute of Technology 
303 Y. M. C. A. Bldg.. Detroit, Mich. 

Name 

Address 

(R. N.) 

OVER A THOUSAND 
Well known. up-to- the -minute, modern Ama- teurs date let the 'EVA" SERVICE 

INSTALLMENT PLAN 
solve their problem of how to get the best there Is manufactured without s large cash outlay at one time. ANY piece of ANY make is available on our plan. Ten cents in stamps or coin will bring the "RVA" Bulletin, each issue, and a Loose -Leaf Binder. 

J. Donald Vandercook & Company 
York and Front Streets 

ELMHURST ILLINOIS 

MEMORIZE 
CONTINENTAL CODE 
ALMOST INSTANTLY 

This method THE shat cut to masse 
After September 1.t IIFTY CENTS 

UNTIL THEN 

COMPLETE CHART 
and full instructions TWO DIMES 

C. K. DODGE 
lox 200 Mamaroneck, N. Y. 

Recognized as the largest and best. 

1 N C. 
Send ten cent. for 

descriptive catalogue to Dept. B, 
900 -902 Penna. Ave., N. W. Washington, U. C. 

Radio News for August, 1920 
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OPPORTUNITY AD -LETS 
(Continued from pape 125) 

Sell or Exchange for house wiring material. 
New electron relay, $4. Electron relay control 
cabinet, complete, $3. Crystaloi detector, $a. 
Loose coupler,3000 meter, $3. Telephone ma- 
terial cheap. Ralph Leffler, Tiffin, Ohio. 

For Sala -Omnigraph No. a Jr., $10.0o. Fifteen 
extra dials wireless code, $aoo. Total, $ír.00. 
George A. Wilson III, 6so Gooding St., La Salle, Illinois. 

Wanted -Good Omnigraph cheap. Write Jos. 
F. Wydo, 32 Lucy St., San Francisco, Cal. 

Sell or Exchange -Complete course in the 
Landon School of Cartooning. so lessons cost 
$25. This course unused and carries with it 
personal criticism of every lesson and drawing 
submitted. E. R. Gowdy, 43 Freeland St., Wor- 
cester, Mass. 

Wireless and experimental apparatus for sale 
or trade. List upon request. Want wireless 
sending apparatus for short wave regenerative 
receiver. All answered. Oodles of material for 

doing your own construction work. R. Disheroon, 
893 Park Ave., Hot Springs, Ark. 

Exchange -t Set Marconi Wireless Records for 
I Mounted Receiving Transformer. John Tim- 
mons, 3 Ninth Street, Brooklyn, N. Y. 

For Sale -Two Western Electric V T r bulbs, 
new, $9 each. Can use amplifying transformers, 
Marconi jars and Hyrad disc. Box 481. Youngs- 
town, Ohio. 

Sell or trade -Audion detector Ford spark coil, 
key, gap, helix, variable pencil line grid leaks, 
3oc Call or write F. Saal, 38 Buchanan St., New 
Brighton, S. I. 

For sale cheep -New Set Hawkins Guides, $y. 
New unused "fresco" long wave tuner, $7. Add 
onstage. Other apparatus for sale or trade. 
Write to Peter B. Schroeder, Box ran, Primghar, 
Iowa. 

For Sale- Rotary gap; never been used. First 
5o in cash with order gets it. Glenn Shockley, 

Silverton, Oregon. 
Asta -For Sale, W. I. Co. Type 1o6A Audion 

panel; pair Baldwin Type E phones; Hammond 
portable typewriter, latest model, interchange- 
able type; new and as advertised. Used only 
two trips. L. H. Simeon, 5t2 East 4th St., Hood 
River, Oregon. 

For Sale- Wireless and Electrical goods. Send 
stamp for list. Norman Shaffer, Norwich, Conn. 

For Sale -Omnigraph No. a unior, extra dials, 
practice set, telephone. Address "Radio," 6o1 
diet St., N. W., Washington, D. C. 

For Sale -Audion Control Panel, Receiving 
transformer, tuning coil, receivers. Write for 
description and prices. Ralph Oakes, Ripley, 
N. Y. 

Let's Swap! Whatd'ye got? Whatd'ye want? 
Three months dime. National Exchange Medium, 
Detroit. 

For Sale-One Universal Variometer Loose 
Coupler, iso to woo meters. Used one month 
only and is good as new. Cost $jz.5o. First $8 
takes it. J. Marcus, 87 Kelly St., Rochester 
N. Y. 

Sell- Complete dampt, undampt panel, at- x 
31 audion set with audiotron, variables, tuners, 
loudtalker, filament and plate batteries, phones, 
variometer, aerial, $35.00. Set minus phones, 
variable potentiometer, $25.00. Photo free. 
Archie King, Harvester Ave., Batavia, N. Y. 

Wanted: Grebe or Paragon regenerative re- 
ceiver. Thomas King, Island Park, Dayton, Ohio. 

Camere, $S- numbering machine, $7; micro- 
scope, $ta. Durso, Dept. so, as Mulberry, New 
York City. 

Sell or Exchen a -Good electric arc theatrical 
spot light, made by Culcum Light Co. Complete 
with lense, switch resistance and carbon ad- 

Tustment. 
Sell for $is.00 or exchange for good 

hordarson 34 K.W. transformer. Edgar B. 
Cones, 305 A St., Lawton, Okla. 

Don't read this unless you want bargains. 
í Ç.W. ao,000 meter Tresco Tuner, rß (worth $ts) 
I inch spark coil $4. Other apparatus. Send 
stamp for list. G. W. Calvert, Chalfont, Bucks 
Co., Pa. 

Undamped Wave Coupler For Sale. Tunes to 
zu 000 meters. Of the F. B. Chambers design. 
Will sell $14.00. Also small 2,5oo meter coupler, 
$3.00. First money -order takes them. R. Clipp, 
tin Broadway, Hagerstown, Md. 

Will trade a za Winchester Rifle, Bolt action 
with case for a 6 volt storage battery. Write 
or call. William Bell, 317 Putnam Ave., Brook- 
lyn, N. Y. 

For Sale- Wireless outfit. Complete, Ma- 
hogany mounted. Connected, ready for use. 
$40; worth $65. Tilman Brundage, Beaumont 
Apts.. Logansport. Ind. 

For Sale- Sending and Receiving Set with 
aerial, $15.00. Description for stamp. Ralston 
Boone, 124 Wythe Ave., Bluefield, W. Va. 

Don't Read This. For Sale: De Forest audion receptacle unit, 'A" battery switch and tele. phone binding posts unit, "A" battery rheostat unit, Stopping condenser and gridleak unit, Geared triple coil mounting unit, Variable con- denser unit, Crystal detector unit. $45.00 takes all complete, mounted in beautiful golden oak cabinet. Kieth Hickman, Aurora. Neb. 

H ckenk mp, 
trade, Ce Commercial Bldg., Belleville, Ill. For Sale -Liberty Valve Detector, complete; Large Murdock and Clapp- Eastham variable con- densers, De Forest Honey Comb Coils. Also have y K.W. transmitting condenser. Apparatus new. Sell reasonable. Arthur Haake, West Nor- wood, New Jersey. 

For Sale -Three Radisco coils, mounted, walnut base, bakelite panel, four points of variation, twelve hundred to twenty thousand meters, $4 each. Repeat coil for use in Armstrong circuit, Pair Murdock No. 55 phones. Three fifty. D. C. ammeter, seventy -five amps., one hundred ten volts, $io. C. V. Harney, Kinsley, Kans. Look! L. Mignon R. C. a, used 1 Mo. aoo -7omo M. Quick sell at $18.5o, r S. W. Regenerative Rec. tyo- So M. Gets all Radiophones within Boo miles. Cost $35.00. $:3.00. Both for $. o.00 cash. Write at once O}f; s. Merlin F. Harrod, m Harwood St., Elyria, Ohio. 
yy, 

Sell or 
K.W. Packard, new;fggap- condensers;k kickback; bicycle; etc. Write L. '1V. Hatry, ao48 5th St., Port 
bicycle; 

Texas. 
For Sale- Complete Audion Control Cabinet. Detector and 3 step amplifier and Westinghouse meters, brand new; no good offer refused. Also Exide Storage Battery, 6 Volt sae Amp. M. Hassid, 342 Lenox Ave., New York. 
28,000 meter navy coupler, Sao; 3 inch spark coil with gap, $lo; r:o Volt rheostat $4; Phone re- ceiving set, $1. Going West. Ever thing new. Must be seen to be appreciated. First money orders get same. Walter Gorstein, iss Broadway, Long Branch, N. J. 
S H.P. Indian twin motor, complete, ready to run, mechanically perfect, $25.00. Other motors and parts at bargain prices. Fine to run that generator or small machinery. Send postage. Gleason, 49 Wellington, Worcester, Mass. 
Sell or trade: Professional Coupler and Radio - son. Want long wave coils and Variometer. Ray Foster, Muldoon, Texas. 
Wanted: A complete y, R.W. Transmitting set in excellent condition. Send description. Archie Fournier. son Court S, u.."..0 
Slaughter: One good as new Willard ta v. storage battery, $2o.00. Also one slightly used Exide 6 v. battery, $is.00. Both in excellent con. dition. All letters answered. S. B. Ford, Jr., Rockdale, Texas. 
Bargain -Commercial Type Oscillation trans- former; also so,000 meter loading Inductance. Both instruments new. Write Robert Euchin- hofer, 517 Grafton Ave., Dayton, Ohio. 
For Sale -3000 meter navy type coupler $14.00. Two slide tuning coil $2.00. 35 spark coil, gap, key, $5.00, or sold separately. Paul Donaldson. Jr.. 178 Sprague Ave., Bellevue. Pa. 
Wanted- Omnigraph- prefer junior. State con- dition price and kind of din s. Paul Krawice, Sea View, Staten Island. 
Cheap -Holtzer -abot 3000 phones $8.5o. 1 Tres - co 41's assembled, $3.00 each. Place, 350 Sprague. Fall River, Mass. 
For Sale -Complete short wave regenerative receiving set with all apparatus. New;guaran- teed; bargain. Price $6o. Robert J. Hagerty, Route 1, Monongahela, Pa. 
$111-Duck Co. 5000 meter loose coupler, cost 

$s5, used only few hours. Also brand new short wave regenerative, bakelite front, nickel fittings, less bulb $i8.eo. Fenn Vogt, 55 Acheson Ave., Washington, Pa. 

HANDY BINDER 
for Radio News 

Holds and preserves 12 issues, each 
of which can be inserted or removed 
at will, without tools. Will keep 
your magazines perfectly for all 
time or just preserve them like new 
till you bind them permanently. 
Made of heavy material, extra 
strongly reinforced at the back and 
covered with handsome red cloth, 
suitably lettered in gold. 65 cents, 
plus postage for 2 lbs. 

EXPERIMENTER PUB. CO., Inc., 
Book Department, 

236 Fulton Street, New York 
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SPECIAL VACATION PREMIUM OFFER 
With a Year's Subscription to Radio News or Science and Invention (Electrical Experimenter) 

This newest of Radio 
works, bound in flexible 
velum and hand sewed, 
has 160 pages. Size of 

book 6 x 9 inches. S. :-^-s? 
0 OkiE; 

4 
Book i bound in flexible 
Velum; has 160 pp. Size 

7x12 inches. 

DESIGN -CONSTRUCTION 
aoaás rnnen,o is.n;ro.nrrs 

o.tn..... .,.... _. 

Printed on heavy 
paper, paper bound. 
Size 5 x 7 inches. 
F u l l y illustrated. 
The latest book out. 

Offer A 
Science and Invention 
(Electrical Experimenter) 

for one ( 1 ) year with 
The How and Why 
of Radio Apparatus 

REG. PRICE 

$3.00 

$1.75 

$4.75 

SPECIAL PRICE OFFER, A or C, S3.75 

Offer C 
Scienceand Invention 
(Electrical Experimenter) 

for one (1) year with 
A Thousand and 

One Formulas 

Offer B 
Radio News $2.00 

for one (1) year with 

The How and Why $1.75 
of Radio Apparatus 

REG. PRICE 

$3.75 

SPECIAL PRICE OFFER, B or 

Offer D 
Radio News 

for one ( 1 ) year with 

A Thousand and 
One Formulas 

D, $2.75 

Offer E 
Science and Invention 

(Electrical Experimenter) 
for one (1) year with 

Wireless Course in 20 
Lessons 

REG. PRICE 

$3.00 

$1.25 

ti i 

THOUSAND Amp Lr,1 
FORMULA; 11 

A Laboratory Handbook 
for the Experimenter. 
Bound in flexible velum. 
160 pages. Size 6 x 9 

inches. 

Offer G 
Science and Invention 

(Electrical Experimenter) 
for one (1) year with 

Experimental 
Electricity Course 

$4.25 

SPECIAL PRICE OFFER, E or G, $3.50 

Offer F 
Radio News 

for one (1) year with 
Wireless Course in 20 

Lessons 

REG. PRICE 

$2.00 

$1.25 

$3.25 

Offer H 
Radio News 

for one (1) year with 
Experimental 

Electricity Course 

PRICE OFFER, F or H, $2.50 

... ................... 
HOW TO MAKE 

WIRELESS 
SENDING APPARATUS 

to RADIO EXPERTS 

4 . 

J 

\ PRICE 354 

-! 

Book has 100 pages. 
Size 5 x 7 inches. 
88 illustrations. 
Paper cover printed 

in two colors. 

(10W TO MAKE 
WIRELESS 

RECEIVING APPARATUS 
O I111. Liastaer rt PS 

Book has 100 pages. 
Size 5 x 7 inches. 
90 illustrations. 
Paper bound, in two 

colors. 

Offer K 
Science and Invention 

(Electrical Experimenter) 
for one (1) year with 

Design and Construction of 
Audion Amplifying - Trans- 
former,. 

Flow to Make Wireless Send- 
ing Apparatus. 

How to Make Wireless Re- 
ceiving Apparatus. 

Book is bound in 
flexible Velum; has 
160 pp. Size 5x9 in. 

Reg. Price 

$3.00 

.95 

$3.95 

Special 
Price Io you 

$3.25 

Offer L 
Radio News 

for one (1) year with 

Same Books as Offer (K) 

$2.00 

.95 

$2.95 

$2.25 

EXPERIMENTER PUBLISHING COMPANY, Inc., 
236 -A Fulton Street, 

New York City, N. Y. 
Dear Sir: 

I accept your offer Enclosed find $ 
in payment of premium and one year subscription. 

Name 

Address Town State 

irkaliMMin 
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ti3PDIO PROGRESS 
Progress in Radio means the efficient elimination of unnecessary, old and 
inefficient apparatus and in producing instruments full of life and vigor, 
quality, workmanship and service; something necessary to the modern 
station of today ; something that is an improvement over the old methods: -the 

A. R. Co. Amplifying Transformer 
is distinctly a step forward, a step towards the goal of efficiency. In 
designing this piece of apparatus, particular reference was given to the 
correct ratio of impedence and turns between primary and secondary. 

Another feature which makes this transformer a desirable piece of 
apparatus, is the simple but very effective mounting of bakelite strips, 
supporting the laminated closed core and coil, which allows for quick 
mounting in case or on panel. 

The primary and secondary leads are indicated by engraving on the 
bakelite mounting strips. 

The price does not do justice to the reliability and high service quality of this product. 

A -4 Amplifying Transformer, list price $5.00 
does not include carrying charges on one pound or duty paid for use in Canada. 

RADISCO AGENTS carry only apparatus of proven merit. Look for the Radisco trade mark on all 
parts you buy and be sure of getting efficient apparatus. 

Below are listed a few of the reliable firms who carry Radisco products; A. R. Co. Amplifying Transform- 
ers and are our agents for all other standard apparatus of merit. 

COMMUNICATE YOUR WANTS TO THEM. 

ALBANY, N. Y. 
E. L. Long, 
21 Magnolia Terrace 

ATLANTIC CITY, N. J. 
Independent Radio Supply Co. 
118 So. New Jersey Ave. 

BALTIMORE, MD. 
Radio Engineering Co., 
614 No. Calvert St. 

BEINVILLE, QUEBEC, CAN. 
Canadian Radio Mfg. Co. 

BOSTON, MASS. 
Atlantic Radio Co., 
88 Broad Street 

BROOKLYN, N. Y. 
Kelly & Phillips Electric Co., 
312 Flatbush Ave. 

BRONX, NEW YORK 
Amateur Wireless Equipment 

Co., 
1390 Prospect Ave. 

CHICAGO, ILL. 
Chicago Radio Laboratories, 
1316 Carmen Ave. 

EUREKA, PEORIA, 
ILLINOIS 

Klaus Radio Co. 

KANSAS CITY, MO. 
McCreary Radio Supply, 
4th & Delaware Sts. 

LOS ANGELES, CALIF. 
The Wireless Shop, 
511 W. Washington St. 

MONTREAL, CAN. 
J. B. Miller, 
1600 Hutchison St. 

McKEESPORT, PA. 
K. & L. Electric Co., 
427 Olive Street 

NEW ORLEANS, LA. 
L. A. Rose, 
121 Camp Street 

NEWARK, N. J. 
A. H. Corwin & Co., 
4 West Park Street 

NEWCASTLE, PA. 
Pennsylvania Wireless Mfg. Co., 
507 Florence Ave. "8HA" 

PHILADELPHIA, PA. 
Philadelphia School of Wireless 

Telegraphy, 
Broad and Cherry Streets 

PROVIDENCE, R. I. 
Rhode Island Elec. Equip. Co., 
45 Washington Street 

PITTSBURG, PA. 
Radio Electric Co., 
3807 5th Ave. 

SEATTLE, WASH. 
Northwest Radio Service Co., 
609 Fourth Ave. 

SCRANTON, PA. 
Shotton Radio Mfg. Co., 
P. 0. Box 3 
Branch 8 Kingsbury St., 
Jamestown, N. Y. 

SPRINGFIELD, MASS. 
Electric Service Co., 
585 Armory Street 

ST. LOUIS, MO. 
The Benwood Specialty Co., 
3424 Olive Street 

TORONTO, ONT., CAN. 
The Vimy Supply Co., 
585 College Street 

WASHINGTON, D. C. 
National Radio Supply Co., 
808 9th St., N. W. 

WICHITA, KAN. 
The Cosradio Co., 
1725 Fairmount Ave. 

Responsible Dealers: Write for interesting sales proposition on Radisco apparatus 
If none of the above agencies are in your vicinity, communicate with 

RADIO DISTRIBUTING COMPANY Newark, New Jersey 
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4700 

Pictures 

$1 
Per 

Volume 

Per 

Month 

Just what you need to know to succeed in ELECTRICITY 
EVERY electrician, every engineer, every mechanic should know 

about these wonderfully helpful instructive books, which give in 
plain words a complete working knowledge of electrical engi- 

neering in all its phases. 
You run into some new electrical problem almost every day. The 

information you need to help you in your every day work is in 

HAWKINS 
ELECTRICAL GUIDES 

These books place electricity at your finger ends. They cover every Imaginable 
subject, prllrclple, theory, problem, trouble, and way of doing things electrically. 
Every subject Is indexed so that you can turn right to it. They are a study course 
and a reference guide in one, written In plain every day language -no wasted words 
-only what you need to know -chock full of up-to- the -minute electrical knowledge. 
The guides are a complete course In electrical engineering. They will help you in 
every detall of the day's electrical work- You can't ask an electrical question that 
Hawkins Guides can't answer. 

What Electrical Men Say 
Helped Him Make Good 

"It Is only right for me to recom- 
mend highly We Hawkins Guides, for 
they have been of the greatest aselet- 
ance to me In placing me to my 
Cement position as Superintendent of 
Construction Department of one of 
Ohio's largest Electrical Companies. 
I would like to see evert man have a 
let of Hawkins Guides." 

Geo. Knecht, Columbus, Ohlo. 

In the Naval Electrical Dept. 
'The Hawkins Guides are great 

help to me in the Naval Electrical 
Department. which they Cover very 
thoroughly ." C. J. Come%, 
V. B. Beom.ing Bh:p, Brooklyn. N. Y. 

Superintendent, 
"I m now superintendent of the 

Dunnville Hydro - Electric Systems. 
and Hawkins Guides were great 
help to me In holding down re. 
sponsible poiiUbn." 

W. H. Bouts. Dunnville. Ontario. 
Wireless Operators 

'T ban worked wireless for ten 
rears -but I with I had these book. Ion ago WI they bas laved me wart deaf of trouble." 

H, 
Marshall. 

/NameWaWntlla.. 
Ont. 

Pocket -Size Flexible Covers 
The books are small enough to slip Into your mat 

pocket -handsomely bound In flexible black covers, 
You can carry each volume with you until you have 

mastered Ile contents. 3,500 pages of actual information 
and 4,700 Illustrations. Once you see these books and 
Put them Into actual use you will nover again want to be 
without them. Try tt at our expense. 

SEND NO MONEY 
It will cost you nothing to receive these books -to look 

them over -ask them an the questions you can think of 
-use them in your work -study them -pick up Nom,' 
infotmatioh that will increase your earning ability. We 
will ship you the entire set of 10 volumes entirely FREE. 

This Is a sign of our confidence in the guides. Pure 
gold does not object to being tested. Keep them for 
seven days and if you do not decide that you can't got 
along without them. return them to us and owe us 
nothing. 

When you decide to keep them you onl,v bare to pay 
81.00 down and remit the balance of $9.00 on We easy 
Valmont of 81.00 month till paid for. 

Use this coupon to get the books. It will pay you 
many Umes over 

THEO. AUDEL & CO. 
72 Fifth Ave. New York, N. Y. 

READ THIS PARTIAL LIST OF CONTENTS 
No. 1 Contains 348 pages, 388 Illustrations. Electrical 

signs and symbols -static and current electricity 
-primary cells-conductors and insulators -resistance and 
conductivity -magnetism -induction coils-dynamo principles -classes of dynamos-armatures-windings-commutation- 
brushes. etc. 
NO. 2 Contains 948 pages, 394 Illustrations. Motor principles- armature reaction -motor !tarting- 
calculations -brake horsepower- selection and Installation of 
dynamo and motors-- galvanometers- standard cells -current 
measurement - resistance measurement - voltmeters - watt- 
meters -watt hour meten- operation of dynamos operation 
of motors. etc.' 
No. 3 Contains 300 pages, 923 Illustrations. Distribu- 

tion systems -wires and wire calculations-in- 
side, Outside and underground wiring -sign flashers-light- 
ning protection -recliners- storage battery systems. em. 
No. 4 Contains 270 pages, 379 Illustrations. Alternat- 

ing current ptttneiples- alternating current dia- 
grams -the power factor -alternator principles -alternator instruction- windings, etc. 

NO. $ Contains 320 pages, 614 illustrations. A. C. Motors -synchronous and Induction motor principles -A. 
C. commutator motors -induction motors, transformers: losses. construction. connections. tests -converters -rectifiers, etc. 
No. 6 Contains 298 pages. 472 Illustrations, Alternating 

current systems -switching devices- circuit break - 
e rs- relays- iigbming protector apparatus -regulating devices -synchronous condensers- Indicating devices- meters -power 
factor indicators -wave form measurement -switch boards. etc. 
No. 7 Contains 316 pages. 379 Illustrations. Alternat- 

'ing current, wiring power stations - turbines; 
management. selection. location, erection. testing, running. 
caro and repair- telephones. etc. 
No. 8 Contains 332 pages, 436 Illustrations. Telegraph 

-simultaneous telegraphy and telephony -wire. 
less - electric bells - electric lighting - photometry, etc. 

No. 9 Contains 322 pages. 627 Illus....dons. Elec- .' railways- eleetrio locomotives -car fight - ing- trolley car operation-miscellaneous 'applications- 
motion pictures -gar engine Ignition -automobile self. starters and lighting systems, electric vehicles, et* , No to Contains 513 pages, 699 illustrations, 

Elevators -cranes- pumps -air cool premon -electric heating -electric welding- , THEO. 
soldering and brazing - Industrial electro. AVDEL lysis- elect ro plating- electro- therapeutic d: co. -X -ray,, etc. 

h Also a complete 126 -page ready 
reference Index of the complete 

72 Fifth Ave. 

library. This Index has been 
planned to render easily ac- Please submit me for , New f N.Y. 

cessible all the vast Infor- 

h 

examination Hawkins 
matlon contained In the Electrical Guides (pries 
10 electrical guides. # si each). Ship at once, pre. 

There are over 13,- , 
500 cross refer- 

paid, the 10 numbers. H satis- 
factory I agree to sand you SI chats. You find 

what you want 
, 
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LEARN 
IRELE S S 

At Home Quickly and Easily 
WIRELESS is the hinge upon which swing the doors to 

success. It is the very foundation of the road which 
leads to many professions, vast in scope, big in re- 

sponsibility, satisfying in progress and salary. 
A trained Wireless Operator with initiative and ambition can 
easily fulfill his ideals for a successful future; one including 
a position filled with vital enterprise, adventure, and financial 
success. 

Attractive Work -Alluring Salaries 
Radio offers interesting work in pleasant environment, besides 
substantial salaries. Radio Operators' salaries start at $125 a 
month with all living expenses- board, lodging, laundry, etc. 
-paid. When totalled and added to salary, it -means $200 or 
more ;.i month, at the very; start. Advancement to higher posi- 
tions with bigger pay is readily accomplished. One of our 
recent graduates is getting $6,000 a year. 

Travel Without Expense 
If you are eager to travel, anxious to visit foreign countries 
and increase your knowledge of world affairs, wireless offers 
unequalled opportunities. On shipboard you are rated as an 
officer, living and eating with the officers, and mingling with 
the passengers. All without one cent's expense to you! Land 
Wireless positions are just as attractive if you prefer them. 

Send for Free Booklet 
Our booklet "Wireless The Opportunity of 
Today" contains much interesting and valu- 
able information. We have helped hun- 
dreds of ambitious men and women; the 
booklet explains how we did it, and how 
we can give you a thorough Wireless train 
ing, in your spare time, at home, by mail, 
and help you secure a worth -while position., 

NATIONAL RADIO INSTITUTE 
Dept. 261 14th & U Sts., N. W., WASHINGTON, D. C. 

Send This Coupon Today 

NATIONAL RADIO INSTITUTE 
Dept. 261 14th & U Sta., N. W., WASHINGTON, D. C. 

nd me your FREE book "Wireless The Opportunity of Today ". Tell 
about your Home Study'Course in Wireless Telegraphy and Telephony 

the free post -graduate course -and your Special Instrument offer. 

Name . ; 

Age Address 

City ' State 

THE CAREY PRINTING CO. iur. 

e www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com

