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AUDIOTRON 
The Original Tubular Vacuum Detector, Amplifier, Oscillator 

NOW FREE FROM 
ALL RESTRICTIONS 
Dealers and Amateurs! 

A U D I O T R O N S, 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 
AUDIOTRON d filament b DETECTOR 
\lauutaeturing reasons make it itn- 
possiblc to cont. the present 
hand -made . \rl)IOTaUN. 
This type has a double filament of 
special ihoriun tungsten and the 
operating life is over 2,000 hours. 
No special socket is rent Di red. The 
electrical and mechanical ditnen- 
siou, result in a hcavv plate current 
and corresponding signal strength. 
Plate voltage under 40. 

The few thousand that will still he 
produced, however, will be of the 
Saua standard of excellence that 
has characterized every AevtoTnoN. 
\toady recognized as the t 
sensitive detector on the nutrket, 
these few that still remain, with all 
restrictions on amateur use lifted, 

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 secure a hand - 
made super -sensitive, double fila- 
ment Avmúl'aoN Detector, Ampli- 
fier, Oscillator. 

$6.00 each 
(No increase in price) 

The .1imol',wy Exclusive Guar- 
anty: Each and every AoutdfaoN 
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 Nevi for July, 1920 

DEALERS!!! 
We shall be pleased to send our re- 

vised schedule of prices and discounts on 
request. Delivery on our standard equip- 
ment can be made immediately from stock, 
subject to prior sale. 

WIRELESS SPECIALTY APPARATUS CO. 
Engineers, Designers, Manufacturers 

131 STATE ST., BOSTON, MASS. 

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 suns invested. 

'I'Iir pntrlited principle on which our 'rrpc 1. High Tension Trans- 
former is constructed places it above comparison for charging the 
condenser used in radio transmitters. 

blhxl 
Power Secondary Required 
ItufluK Volts Condenser Price 

' ti '. 80,00(1 .01 M.F. *28.50 
I \\ 89,000 .01 M.V. 28.00 
h \1. 40,000 .01 M. F. 411,(10 

4: aloe Catalogs nailed on receipt nJ Ae stumps. 
Radion It rye hing Transformer 2isI34h10 

\deters. frier SI 1.00. 

CLAPP EASTHAM CO 120 Main St., Cambridge, Mass. 
ahn Ipparnlun Carried in ,StnrG by .411 a: 'd Dealers. It Your Dealer Ifon't Supply 1 -ou If rite tu I .. 
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r e( )eco gafz Ect S ymbol of Superior Pe/fir/mace 

INCE the ban on transmitting was lifted no piece of radio apparatus has 
created more lively contention and debate than the Amrad Quenched Gap. 

Even to -day the opinions of relay operators range all the way from distinctly 
unfavorable prejudice to irrepressible enthusiasm which almost exceeds the 
limits of belief. 

In actual practice many radio operators possessing 
long experience with other gaps have condemned the 
Amrad Quenched Gap as impossible while on the 
other hand new men with little experience have, by 
following our directions, hit upon the correct ad- 
justment as if by magic, f,ecuring results notably in 
exec- of our well -known claims, much to the 
astoni.lim nt of seasoned old timers. The success 
of .lnirad Quenched (iap is emphasized by the fact 
that its manufacture next season will be increased 
five fold over the quantity produced last year. This 
increase will allow those who were unable to obtain 

one last year by reason of the shortage to secure one 
promptly from local dealers who will encóunter less 
difficulty in maintaining a stock of the instrument. 
Interesting data on Quenched Gap operation is now 
being compiled for the benefit of operators who 
question the advantages we claim and for present 
users of the gap who wish to. increase still further 
their transmitting range and efficiency. Amrad 
Quenched Gaps and Amrad Adjustable Resistances 
which should be used with every gap are now avail- 
able in three types. Bulletin Q giving cor plete de- 
scription sent upon request. 

Radio Operators: Upon receipt of your station call letters and 
name of nearest dealer we will mail you our catalog. Latest bulletins for insertion therein will be forwarded you monthly. 

Retailers: Our new trade proposition became effective last month. 
\ request will bring all details and our complete trade catalog. 

Amrad Quenched Gaps 

1 K.W. -$29.75 
1/2 KW.- 18.75 
1/4 K.W.- 13.50 

Amrad Resistances 

1 K.W. -$9.50 
1 2 KW.- 6.75 
14 K.W.- 4.50 

AMERICAN RADIO I1!1D RESEARCH CORPORATION 
15 Park Row 

New York 
Address all Communications Factory and Laboratory 

to New York Office Medford Hillside, Mass. 
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H. GERNSBACK EDITOR, 
PIERRE H.BOUCHERON-'ASSOCIATEEDITOR 
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Radio in 1945 
WE are slowly ascending the steep hill of prog- 

ress. However, we have still an enormous 
mountain to climb as far as the radio art is 
concerned. Compared to the ultimate goal, our 
present achievements are like the smallest 

pebble in comparison with Himalaya. Standing on this 
little pebble, we do not get much of a vantage point, but 
we can, at least, look back upon the road we travel, and 
we can also, figuratively speaking, soar toward the peak of 
the towering mountain above our heads. 

Everything in life is comparative. So is progress of the 
arts and sciences. What appears fantastic and wholly vis- 
ionary today has a knack of coming true on the morrow. 
Consequently on looking back only over the microscopic- 
ally small stretch of time of twenty-five years, we find the 
art of radio just born. We then had our spark coil con- 
nected to a ponderous aerial, and as a receiver we had a 
tremendously complicated conglomeration of apparatus, 
comprising coherers, relays, tappers, choke coils, batteries 
and various other paraphernalia. 

Of course, we smile on this today in our very superior 
manner ; particularly when we look at our compact little 
sets with which, strictly speaking, we need no longer even 
use an aerial, nor a ground. 

We use a little loop of wire three feet square; we have 
a small vacuum tube and a pair of receivers all encom- 
passed into a box that fits into your suitcase, and lo and 
behold! We can set up this box, and within the radius of 
hundreds of miles receive radio music by which we dance. 
Had we suggested such a thing twenty years ago we would 
have been most severely condemned as visionaries and 
dreamers. 

If radio has made such tremendous progress in only 
twenty -five years, what will it be in twenty -five years 
hence? The imagination fairly staggers at the contempla- 
tion of the progress that is coming. But certain things 
may be prophesied with relative safety. Many scientific 
prophecies are as certain as the rising of the sun. If you 
are correct on your premises, you can make certain deduc- 
tions that we know in advance must come true. 

It is therefore safe to say that in twenty -five years 
hence there will be no such thing as a big ponderous aerial 
mast even for the powerful radio stations sending mes- 
sages all around the globe. Probably no aerial will be used 
at all. Perhaps no ground either. Before we reach that 
stage someone will go and bore a shaft into the earth, pos- 
sibly a thousand feet deep, and hang an insulated wire into 
this shaft. He will probably astound the world by finding 
that by means of this arrangement messages can be sent 

nd received all over the globe just as easily as having a 
huge mast towering a thousand feet into the clouds. It 
is also a safe bet that twenty-five years fromnow our 
long- distance stations will be operating with comparatively 
small power. Bearing our past progress in mind, it should 
be possible in 1945 to telegraph 12,000 miles, which is 
half way around the globe, with a power which does not 
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exceed % k.w. ! Perhaps even this figure is high, and the 
day is surely coming when it will be possible to detect the 
waves of a small induction coil all over the globe. 

And, one of these days we will wake up and find that 
some genius' has made it possible for us to see actual radio 
waves. And why not ? Arguments may be brought against 
this prophecy by stating that the length of radio waves 
is such that they can never be perceived by the eye, which 
is built to perceive light waves only, which have an en- 
tirely different wave length. This argument, however, 
does not in the least influence us for the simple reason 
that we have already photographed sound waves, altho 
we cannot see these either. Just how it will be brought 
about we have, of course, no means of knowing at present. 

It is safe to say that twenty -five years hence we will not 
use telephone receivers with which to receive our mes- 
sages. What the method will be at that time to receive 
messages we cannot even guess at. It may be by visual 
means ; it may be by acoustics, or perhaps in a totally un- 
suspected manner. We venture to say that it might even 
be accomplisht physiologically. Who dares say that we 
will not at some future date pick up two metallic handles 
and "feel" the dots and dashes come in -that is, if we are 
still using dots and dashes at the time 

Lee de Forest has shown us that a vacuum tube can be 
used as an audible receiver. Who, therefore, dares to 
deny that some day we will be able to hear telephone mes- 
sages simply by using a special vacuum tube, which not 
only will receive messages but will also reproduce them 
acoustically. This, in an experimental way, is already pos- 
sible today. 

One of the coming wonders without doubt is radio 
movies. Imagine a bank of several hundred special 
vacuum tubes upon which the light and dark variations of 
a film are thrown by means of projecting apparatus. Each 
individual tube will be affected in a different manner. 
Some tubes will be strongly exposed to the light, while 
others will be kept in the dark. These tubes will be light - 
sensitive similar to the Rubidium Cells in use today. Each 
tube will send out an impulse by undampt radio waves, and 
as the wave length of each tube differs by a small fraction 
of one per cent, there will be no interference between the 
different tubes. At the receiving end the process is re- 
versed, and a similar bank of tubes reconstructs the pic- ture and throws it upon the screen by some intermediary 
apparatus. Imagine then a central point of the country. 
such as Denver, which sends out nightly moving pictures 
by radio. These are then received in every house all over 
the country without any difficulty ; and, of course, it will 
be no far cry to combine these movies with voices or music 
as well. All of this may sound wild and woolly and impos- 
sible now, but the reader who picks up this magazine in 
1945 will smile at the titter simplicity of this editorial be- 
cause at that time many more wonderful things than the 
ones mentioned here surely will have come to pass. 

H. GERNSBACK. 
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The Otter Cliffs Naval Receiving Station 
By A. F. WALLIS 

Chief Gunner (Radio) (- 

9F.. 
"s4IIA*14.7"' ;.' ,Nkr' 

n These Illustrations the Upper Left Hand Cut Represents One Type of Field Receiving Booth as Well as a Permanently Adjusted 
Loop Antenna. No, Reader, the Center Picture Is Not That of a Lighthouse But Is the Radio Compass Station at Otter Cliff. In the 
Upper Right Picture Is Shown an Experimental Loop Used for High Speed Tests on European 

e Signals Booths, 
Lower 

Left 
Hand 

Double 
Corner is Shown the Approach to the Radio Reservation Showing Steel Masts, Buildings, 0 g 

Barbed Wire Fence With Charged Wires. To the Lower Right Is Shown the Main Gate of the Reservation. 

SITUATED far up on the Maine coast, 
on Mount Desert Island, six and one - 
half miles from Bar Harbor, is lo- 
cated the U. S. Navy's largest and 
most important radio receiving sta- 

tion. So much has been heard and publisht 
of this station that the name has become 
very familiar, but owing to -its remote loca- 
tion few have ventured a visit, and perhaps 
not a little curiosity exists as to just what 
the government has cstablisht there. 

The writer had long heard of Otter Cliffs 
and like others perhaps had formed an un- 
certain mental opinion or picture as to just 
what the station really looked like. So 
much has been heard of the phenomenal 
receiving conditions there, minimum atmos- 
pherics and other desirable factors that one 
is inclined to regard the location as a sort 
of a "radio fairy -land ". 

With the name "Cliffs" in mind, and hav- 
ing visited Bar Harbor from the sea sev- 
eral years ago, it was difficult for the 
writer to imagine the extremely high and 

irregular coast line, the highest on the At- 
lantic coast, as being desirable for radio 
receiving purposes. Instead he had pic- 
tured a few small receiving shacks with 
several outdoor loops and telegraph poles, 
with overhanging fog and dampness trick- 
ling from the roofs, the fog being recollec- 
tions of his previous visit to Bar Harbor. 

Arriving at Bar Harbor after an hour's 
pleasant sail, the writer boarded the side 
car of a motor -cycle, operated by a marine 
orderly, and shortly indulged in a most ex- 
citing ride along the cliff road high above 
the sea. Once more the natural beauties 
of the coast were unfolded, this time how- 
ever gazing toward the sea. 

Finally after much rough riding, bump- 
ing and winding thru the combination wood- 
land and rocky roads, the writer was startled 
to suddenly enter a cleared section and to 
observe a number of large buildings, tall 
masts and a bewildering network of an- 
tennae, loops and telegraph poles. 

The entire reservation is surrounded by 
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a high double barbed wire fence. The top 
wires of this enclosure are strung on in- 
sulators and during the war a potential of 
several thousands tolls was constantly 
maintained. 

A marine guard at the main gate greeted 
our arrival and after necessary military 
formalities we drew tip before the Ad- 
ministration Building and were ushered be- 
fore the officer in charge, Lieutenant S. V. 
Edwards, U. S. N. As the darkness was 
rapidly approaching, Lieutenant Edwards 
suggested awaiting until the following 
morning before an inspection of the reser- 
vation. Motion pictures were being shown 
in the recreation hall that evening for the 
amusement of the station crew off watch 
followed by an informal dance. The writer 
was agreeably surprised to note how com- 
plete were the facilities for recreation. 
With several pool tables, a tennis court, 
baseball teams and other sports, conducted 
by the athletic officer, the radio operator 
has little time for dull moments at Otter 
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Cliffs one is assured of that, at least. 
After an excellent dinner, served by the 

station chef, and a real bath, the writer 
was conducted to a sleeping room most 
complete in its comforts, such as the best 
hotel could boast. The windows opened 
out over a steep embankment, down the 
coast toward several lighthouses, mo- 
notonously flashing through the night. A 
full moon added to the enchanting view 
and the writer was wooed to sleep by the 
swish of the surf on the rocks far below 
and the moan of the nearby pines. 

Awakening early by the strains of a 
bugle sounding reveille, a magnificent view 
was enjoyed with the rising sun sparkling 
over the sea. The writer could hardly 
restrain himself with impatience and curi- 
osity to examine the mysteries of the place. 
A bugle sounded call for breakfast and 
again the station chef did the honors. 

It was noted that a strict military spirit 
prevailed over the place, and as the writer 
stept out upon the spacious porch of the 
Administration building, the bugler was 
sounding "colors" while all hands stood at 
attention during the hoisting of the flag 
to the masthead, followed immediately by 
"boat- call" when a truck quickly drew up 
before the porch awaiting orders from the 
officer of the day to proceed on its regular 
trip to Bar Harbor in much the same man- 
ner as occurs upon a warship at anchor in 
a river or bay near port. 

From the porch of the Administration 
building, which is a former club house re- 
constructed by the government to serve for 
office purposes officers' mess hall and sleep- 
ing quarters, the writer could observe several 
large buildings which were explained to him 
as being a recreation hall, crew's dormitory 
and mess hall, main operating room, marine 
guard barracks and several shacks far out 
in the field used as individual receiving 
booths, each employing an antenna of the 
loop type. Connection is made to each re- 
ceiving booth by telegraph wire from the 
main operating room, adjoining the Ad- 
ministration building. 

Closer inspection revealed the receiving 
loops and various methods of reception. 
Several. types are in use but all loops are 
absolutely stationary. Of course they are 
permanently arranged in the proper direc- 
tion for best reception from the emanating 
point of the incoming signals. One type 
of loop which appeared rather unique was 
constructed from four ordinary telegraph 
poles spaced in pairs, about sixty feet 
apart and arranged with cross pieces at 
top and just above the ground. Upon these 
cross pieces were arranged, ordinary tele- 
graph glass insulators for securing the 're- 
ceiving wire. The proper spacing and num- 
her of wires in use were decided upon by 
previous experiments. 

Another type was constructed from single 
telegraph poles about sixty feet apart with 
ordinary cross arms at the top as well as 
a few inches above the ground, upon which 
were several glass insulators with the wires 
looped thereon. 

A cage loop was located in the field for 
the purpose of experiments and upon this 
loop by the way are being conducted ex- 
tensive receiving tests on high speed re- 
ception. A similar loop is located near the 
main operating room on which is received 
signals from the Canal Zone and the West 
Indies. 

Some success has been obtained in re- 
ception of long distance signals upon a 
single wire laid carelessly upon the ground 
surface and extending one mile in each 
direction up and down the coast with the 
receiving apparatus located in the middle 
of the wire. 

Each receivin? loop and booth has been 
assigned a particular station to copy and 
a strict operating routine is observed. The 
Naval Communication Service depends 
upon Otter Cliffs for nearly all Atlantic 
reception and signals are copied from Ger- 
many, France, Norway, Italy, the West 

Indies and the Canal Zone. It is with re- 
gret that owing to the confidential policy 
of the Naval service the writer is unable 
to explain in detail the circuits employed at 
this station. It may be said, however, that 
signals are received from Europe and other 
long distance points with sufficient strength 
to allow an operator to copy upon a type- 
writer with perfect ease. No attempt is made 
to isolate the operator and the door and win- 
dows are left wide open. Should necessity 
require silence, the receiving rooms are so 
constructed as to be absolutely sound -proof. 

Otter Cliffs is connected with Washing- 
ton and other Naval communication points 
by leased telegraph lines. Commercial 
radio traffic is handled from Germany, Nor- 
way and France, and experience over sev- 
eral months of ever increasing volume of 
traffic has shown that the service is greatly 
appreciated by the various business interests 
who have obtained excellent results. 

Much has been mentioned in recent lec- 
tures and publications of the exceptional 
signals at Otter Cliffs with an absence of 
atmospheric difficulties, and this fact was 
substantiated by the writer's visit. One 
explanation for this phenomena is perhaps 
due to the moist nature of the soil, as it is 
possible to locate water a few inches below 
the ground at most any spot on the reser- 
vation. A clear stretch toward the sea and 
the lack of high trees probably also aids re- 
ception. Of course, power plants, high 
structures and local strays caused by high 
tension generators are absolutely remote 
from this section of the country which is 
most desirable. 

The two steel towers, nearly two hun- 
dred feet in height, are used for the re- 
ception of spark signals. The ship traffic, 
both official and commercial, is very heavy 

Close -up View of One of the Field Receiving 
Booths; This One Being Designed to Receive 
Signals From Lyons, France. Mr. Cole, One 
of the Officers, Is Shown In the Foreground. 

and a large volume of radio business is 
exchanged with the transatlantic liners. 
The spark transmitter for Otter Cliffs is 
located at Sea Wall, a distance of nine 
miles to the southwest. However, the 
operator controls the transmitter from 
Otter Cliffs by a remote control system. 

Two radio compass stations are also 
operated from Otter Cliffs by remote con- 
trol, and bearings are furnished vessels 
when requested. It will be noted in Fig. II. 
The unusual construction of the radio com- 
pass house, resembling a lighthouse, may 
be noted from the accompanying illustra- 
tions. The compass coil is inside the house 
about ten feet above the receiving instru- 
ments which are on the ground floor. A 
battery charging set as well as the batteries 
are located in a small out- house. 

Considering the beautiful location of 
Otter Cliffs station and the unlimited means 
taken by the government for the welfare 

7 

of the operators stationed there, it is doubt- ful whether a more pleasant duty could be 
secured in the whole radio world, Naval or 
commercial. Every effort has been made for the comfort of the personnel, excellent 
sleeping dormitories, meals fit for kings, 
and plenty of recreation while off duty. .\ 
completely equipped hospital with a Naval 
surgeon is attached to the station as well 
as a Naval dentist. The station paymaster 
conducts a commissary store, where food 
supplies may be purchased at cost. Mar- 
ried personnel are permitted to reside near 
the station. 

The station consists of over one hundred 
officers and men, including marine guard. 
operators, electricians, cooks and other 
necessary specialists. 

With the recently increased Naval pay 
and a generous allowance for shore duty the life of a Naval radio operator, espe- cially at Otter Cliffs, looks rather inviting. 

DO MOTHS USE RADIO WAVES? 
Do moths use radio telegraphy? 
This query is not nearly so grotesque as it may at first appear, says Hubert Stringer 

in The London Daily Mail. During the pairing season in the month of June moths of certain species are observed to communi- 
cate with each other over distances as great 
as one or two miles by some means unknown. A female vaporer moth, for instance, in- closed in a wooden pillbox, will attract 
males of its species from all directions. 

Now, it is not by scent that the position of the female moth is discovered, since the males will approach down wind; neither can it be by a sound of some frequency in- audible to human ears, for a female may 
be inclosed in a sound -proof box and the males will still unerringly find her. Ento- mologists so far have shelved this mystery under the head of communication by some means unknown, and there in the text- books the matter rests. 

It is now high time that experiments were made upon the supposition that radio teleg- raphy may afford a solution. If this should prove to be the fact it will un- doubtedly be found that electro- magnetic 
waves of exceedingly short wave length are employed. Now, light is an electromag- 
netic wave of very short wave length; both glow worms and fireflies emit light under similar conditions, so there is nothing so very improbable in the emission of slightly longer, and hence invisible, waves by other insects. 

Observed facts seem to lend color to the idea. 
Moths have antenue. These. besides act- ing as feelers, may serve another use -that of transmitting and receiving aerials. The antennæ of the female, who is the trans- mitter, differ in design from those of the male, who receives. Moreover, the male moth when approaching the female, is seen to alight often in an uncertain manner swinging his antennæ, much as an operator swings a radio direction finding frame t.. discover from what direction signals ema- nate. 
Editor's :Note: Let us hasten to apologise for this bit of radio humoresque. If 'e blame it all on our English cousins. 11 can neither prove nor disprove the theory, as ;oe really arc not in the moth business. Our particular worry is confined to more potential insects -er, you know what we mean. They are sometimes called "radio bugs." 

RATE CHANGES. 
Beginning April 1, 1920. the rate for North and South American service and transoceanic service on all vessels operated 

and controlled by the Radio Corporation of America will be 4 cents per word. 
On ship and coast stations operated and controlled by the International Radio Tele- graph Co. there is no charge for relay 

traffic. 
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Radio in Germany 
By R. WILHELMI 

Fig. 2. This Apparatus is Installed In the 
Cab of the Engine and by Means of Oral and 
Visual Signaling, the Engineer Is Informed 
Immediately When He Has Past His Block. 

A 
Sis well known radio telegraphy 

and telephony have always 
been subject to the rules of 
the German Post Office De- 
partment, and for that rea- 

son has not been developt to such 
an extent as in most other countries. 

Thus, for instance, there is today 
in Holland a well -known amateur or- 
ganization for radio telegraphy, hav- 
ing about 1,500 members. They hear 
regularly all the great European and 
Trans -Atlantic stations by means of 
their apparatus and exchange their 
experiences in one of their radio 
journals. It is to be regretted that 
no such thing is possible in Germany 
today where there are many thou- 
sands of ex- officers and soldiers who 
were attached to the radio telegraphic 
service during the war and who are 
not now in a position to have their 
own radio stations. 

Recently a well -known German 
company has brought out a novel 
style of radio compass shown in one 
of the accompanying illustrations. As 
will be noted the direction finder is 
mounted on top of a wheel and inside 
of the frame a radio receiving outfit 
is placed. It becomes now possible to 
have a complete receiving station en- 
compast into a weight of about 22 
lbs. comprising antenna, receiving 
station and direction finder all in one, 
as shown in our illustration. Inas- 
much as the outfit is very compact, 
and due to the fact that it can be 
easily rotated by means of the large 
wheel, it should find a ready market. 

Where it was possible heretofore 
only to use radio telegraphy in such 
places where the use of wires was not 
practical, much progress has been 
made recently in the use of radio 

telephony and telegraphy, using 
wires. 

As is well known, all signal- 
ing systems not only in Ger- 
many but throughout Europe 
are in a terrible condition today. 
All wires are overloaded to a 
very considerable degree, while 
new wires cannot be strung up 
due to the tremendous cost at 
the present time. 

But it has been known for a 
long time that radio waves are 
propagated very readily along 
conductors of electricity, such 
as, for instance, rivers, rails 
and telegraph wires. This con- 
dition has lately been made use 
of to still further use the pres- 
i nt loaded telegraph wires 
without in the least interfer- 
ing with the traffic flow on the 
wires. The purpose of this 
wired. wireless telegraph and 
telephone which in German is 
called "leitungsgerichtete" 
(conductor directed) radio 
telegraphy and telephony is that 
it becomes now possible to take 
a wire which heretofore could 
only be used for one con- 
versation and implant upon 
it three further conversations, 
all simultaneously, simply by using three 
radio stations. The curious fact is that a 
subscriber now never knows if he is talking 
over the wire or by radio. 

For the past year, the line Berlin -Han- 
over (280 kilometers) has been used in this 
fashion, and the experience has been so 

Fig. 3. The Ground Plate Bears an Inductive Relation 
to the One Fastened on Car Which Actuates a Signaling 

System When the Train Passes Certain Sections. 

extraordinarily good, that by the time this 
appears in print, the new wired wireless 
will be in actual use between Berlin and 
Frankfort, which is a distance of 500 kilo- 
meters. 

The German Government railways 
have also made use of this invention 

as is clearly shown in the enclosed il- 
lustrations. In order to safeguard 
the lines still further, and prevent 
accidents, the new wired wireless is 
being actually used in the trains to 
signal the engineer in the locomotive 
in the following manner. The instal- 
lation comprises a small vacuum tube 
outfit stationed in the locomotive. 
between the rails, spaced in propor- 
tionate distances, we find small 
frames enclosed in water -tight ma- 
terial as shown in our illustration 
Fig. 3.. The purpose of these frames 
is that when the locomotive passes 
over same due to the inductive rela- 
tion between this frame and a simi- 
lar one suspended from the locomo- 
tive as shown, the engineer of the 
locomotive can be informed immedi- 
ately if he has past his block. There 
are two means to do this. One is an 
electric horn making considerable 
noise, the other electric signal lamps 
which may be seen in the oval case, 
the horn being at the left, the signal- 
ing lamps in the upper center. The 
system has worked very satisfactorily. 
and it actually has become possible to 
start and stop a train from a con- 
siderable distance. 
(Abstracted from "Deutsche Expori.Rtvue") 

Fig. 1. This Radio Compass Comprises a Complete Re 
calving Set Encompast Within the Frame of the Loop. 
This Arrangement Makes a Very Compact Receiving Sys 

tem, Which Weighs About 22 Pounds. 

8 

A RADIO DISTANCE RECORD. 
First Amateur (rushing into labor- 

atory of friend) : "Hey, Bill, I sent 
a message over ten thousand miles!" 

Second Amateur (excited) : "How 
did you do it? With your new trans- 
former?" 

First Amateur: 
cent stamp." 

-PERRIN ADAIR. 

"Naw, with a two- 
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New Radio Apparatus 

Front View of the New Receiver Which Makes Use of 
the Duo - Lateral Coll Inductance. 

FOR years previous to the war radio 
manufacturers had been trying to devise 
a receiver which would be at once com- 

pact, take up little room, be simple in oper- 
ation, be pleasing to the eye, and above all 
be absolutely reliable and efficient at all 
times. Then war carne and manufacturers 
were forced to lay aside amateur apparatus 
and devote their exclusive attention to the 
needs of war which included transmitters 
and receivers, whose only requirements 
were that they be simple of operation as 
well as efficient; all other conditions being 
temporarily overlooked; the main object 
being to turn out the apparatus in as short 
a time as possible. 

After the war there was, of course, an 
immediate change in prevailing conditions. 
The government was no longer in need of 
great numbers of instruments, but the ama- 
teur was. Of course we could not expect 
the ideal amateur instrument to be evolved 
immediately. Rather, it has been a matter 
of evolution. Many types of receivers have 
been constructed and sold. Considering the 
knowledge and experience at hand some of 
these instruments were excellent in work- 
manship and design but there was much 
room for improvement. 

The above two photographs show two 
views of a receiver which is consistent with 

Phntnaraphs by courtesy of The Pacent Electric 
fa. 

the above remarks 
and which is des- 
tined to become a 
popular instrument 
with the amateur. 
The designers 
have not only 
taken into consid- 
eration the pres- 
ent needs of the 
amateur but his 
future needs as 
well ; that is to say 
the receiver of to- 
day must be so 
constructed so as 
to readily adapt it- 
self to the radio 
conditions of to- 
morrow, barring 
of course the ad- 
vent of some radi- 
cal change of the 
radio we know at 
present. 

The general con- 
struction details 
of this unique in- 
strument may be 

briefly outlined as follows: 
The panel is made of bakelite 
and the gearings which are 
positive in operation and have 
a two to one ratio allow of 
very close coupling changes. 
The inductance coils, altho as 
may be seen, look somewhat 
like the honeycomb type, are of the duo - 
lateral winding, which is probably the most 
efficient radio inductance of today. This 
new inductance has the desirable qualities 
of having 1 .5% less distributed capacity 
than similar coils, 12% more inductance as 
well as 754% less high frequency resistance 
and natural period. 

An important factor connected with this 
instrument is that great ease and facility 
is experienced in adjusting each inductance 
unit by means of the effective plug contacts 
which may be plugged in and out with 
certainty. 

The arrangement of the instrument :s 
such that the center inductance coil, which 
remains stationary, is employed as the 
secondary of the receiver; the coil to the 
left may be used as the primary inductance 
while the third coil, which is to the right, 
may be used as the tickler coil. Still an- 
other manner of using the instrument such 

This is What We Might Call a Bird's -eye or Top View of 
This Interesting Instrument Showing the Method of Gear 

Movement. 

as for instance the reception of undampt 
waves would be to employ a very small coil 
in the place of the tickler and connect this 
coil in series with an external oscillating 
circuit. In this manner the heterodyning 
of the incoming oscillations is made pos- 
sible. 

LAND STATION LICENSES. 
All commercial land stations, experi- 

mental and technical and training stations 
are required to obtain a licfnse before oper- 
ating a transmitter as required by Section 1 

of the Act of August 13, 1912. 
The filing of the application or the as- 

signment of radio call letters does not con- 
stitute authority for operating a station. 

Owners of stations who fail to comply 
with the above requirements may expect 
action to he taken in accordance with the 
above -cited act. 

New Device for the Radiophone 
ACALIFORNIA radio oi,unt.o 

luring company, well known for 
the great strides it has made in turn 
ing out sound- amplifying devices of 
many kinds, has just brought forth 
at interesting little instrument called 
The 7Yin.rtnitter Tone -. -I rm and which 
may he seen from the accompanying 
illustration. This instrument was pri- 
marily designed to reproduce and 
considerably amplify phonograph mu- 
sic, It can be screwed to the top 
board and otherwise attached to any 
nuke of the phonograph. In order 
to amplify phonograph music a six - 
volt battery is connected in the circuit 
situ leads muy be carried to a distant 
point to an arrangement known as 
the T,ieni gaphone. The interesting 
part of this instrument is that it may 

Place the Transmitter Tonearm in One Corner of a 
Phonograph Sox, Connect the Plug to Your Radiophone 
Circuit and Presto) You Have Music a he Ether Wave. 

n 

,ulily he adapted to any amateur 
radiophone transmitter set so that 
now that considerable attention is 
Lying paid "to music via radio" thi< 
device fills a distinct need. particu- 
larly to the snappy up -to -the tuiuiite 
experimenter, who is ever um the limit 
for 'thing new. There is noth- 
ing a plieated about the general 
construction of the Transmitter 
'Pone -Arm. A regular sound repro- 
ducer with 'store than ordinary sensi- 
tiveness transmits the phonocr.tpli 
record sounds to a specially designed 
transmitter hawing four mticropl 
cuunycted in parallel. 'the total ir- 
r,utgement, of course, being tilted 
with universal joints, so that it utae 
be moved to miy angle or placed in 

any position on any sound box. 
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Design of a Radio Receiving Set 

THE radio telegraph or telephone 
receiving sets which in fact are 
identical in construction, may afford 
one a great deal of pleasure and in- 
struction. It is fascinating to be 

able to sit at one's radio set in the attic, 
or bedroom and listen to radio telephone 
and telegraph messages which have 
originated anywhere within a radius 
of several thousand miles. 

Possibly a great many men and per- 
haps some women in non -technical 
lines of business would find the 
"Wireless Hobby" more fascinating 
were it possible for them to design 
and construct their equipment scien 
tifically without the trouble of ac- 
tually calculating the circuit con- 
stants. 

It is the purpose of this article to 
present enough data in a handy form 
so that the average man will be able 
to design a successful radio receiv- 
ing set to suit his particular needs. 

What stations do you want to hear? 
Do you want to hear the ship sta- 
tions, the amateurs or the high power 
long distance stations? 

Radio stations are classified accord- 
ing to the wavelength they use in 
transmission. The available range of 
wavelengths is between 10 and 25,000 
meters. 

The Government uses exclusively 
the very short wavelengths and some 
interfleet and aircraft communication 
are carried on at 126 and from 80 -120 
meters, respectively. 

WAVELENGTHS. 
First it may be well to say a word 

or two about how the available wave- 
length scale, which includes the range 
of wavelengths from about 10 to 35,000 
meters, is divided up and used. 

The extremely short wave lengths, that 
is below 150 meters, are used exclusively 
for government work. Interfleet communi- 
cation is carried on at a wave length of 126 
meters while for some inter- aircraft com- 
munication wave lengths between 80 and 
120 meters are used. 

The experimental stations operate on 
wave lengths between 180 and 200 meters. 
The amateurs holding special licenses oper- 
ate on wave lengths assigned to them by 
the Department of Commerce. Some of 
these stations are equipt with radio tele- 
phone apparatus and operate on wave 
lengths as long as 450 meters. 

Submarine Chasers, some of the Des- 
troyers, Battleships and Transports are 
equipt with radio telephone sets which 
operate on the wave lengths of 256, 297, 
345, 400, and 600 meters. 

General ship communication is carried on 
at 300 and 600 meters and other wave 
lengths which have been specially assigned 
by the Department of Commerce. Ships 
operating at these wave lengths use the 
ordinary spark systems. 

Some vessels are equipt with the Poulson 
Arc, Vacuum Tube or other undampt way.. 
apparatus and operate on wave lengths nu 
to about 4000 meters. Some of the Trans - 
Atlantic ships now equip with Vacuum Tube 
sets operate on a 2200 meter wave. 

The stations of the Navy Department of 
the spark type operate on wave lengths up 
to about 3000 meters while the medium 
power arc stations (up to 50 kw) operate 
on wave lengths up to about 6000 meters. 

The high power arc or alternator stations 

Part I 

By L. M. CLEMENT 

used for inter -Continental and trans - 
Oceanic work (100 -1000 kw) use wave 
lengths between 6000 and 20,000 meters. 
There are stations of this type capable of 
being heard in any part of the United 
States, in England, France, Germany, Italy, 
Turkey and many other places. 

between the ends. If the wires are con- 
nected to plates, the same distance apart 
the capacity increases as the area. The unit of capacity is the farad. In radio work the micro -farad is generally used, because the farad is altogether too large a unit for practical work. 1,000,000, micro- farads = 

1 farad. A convenient unit for small 
capacities is the micro- micro -farad 
(m. mfd.) meaning the one millionth 
part of a farad. This convenient unit 
will therefore be used thruout this 
article and care should be taken not 
to confuse it with the micro -farad 
(mfd.). 

Fig. 5.- Illustrating Two Types of Variable Condensers 
Mentioned by Mr. Clement. Note Method of Plate Con- 

struction. 

Do you want to hear the time signals? 
These are sent out at various times by a 
number of the naval radio stations. The 
Arlington Station sends time signals at 
noon and 10 P. M. Standard Eastern Time 
on their 100 kw spark station at 2500 
meters. 

Do you want to hear the spark stations, 
radio telephone stations, continuous wave 
stations or all of them? 

What must you know in order to under- 
stand something about radio? There are 
five essentials which you will need to know 
something about, not more. 

CAPACITY. 
When a wire in a circuit is cut and the 

two ends do not touch, a capacity exists 

The World's Greatest 
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? 

111 

INDUCTANCE. 
' \Vhen a wire is wound in the form 
of a coil it is said to have inductance. 
The unit of inductance is the henry. 
The common units used in radio work 
are the mil henry, and the centimeter. 
1,000,000 centimenters = 1 mil henry 
(M. H.), 1,000 m. h. = 1 henry. 

WAVELENGTH. 
\'t avelength is a measure of the 

length of wave radiated by the radio 
station. It is measured in meters. 
1 meter is equal to 3.3' feet. 

TUNING. 
Tuning is the ability of a circuit 

to respond to the desired wavelength 
more strongly than to any other 
wave. 

COUPLING. 
When the current in one circuit 

produces a current in a nearby cir- 
cuit it is said to be coupled to it. The 
less the effect of this circuit on the 
other the less is the coupling. 

There are a great many things which 
should be taken into consideration in the 
design of a radio receiving set, the reasons 
for which would take some time to explain. 
A few of these considerations will be men- 
tioned in this article but no attempt will be 
made to explain the reasons for them. 

You should not attempt to build a single 
receiving set to cover the entire range of 
wave lengths, but this should be done with 
no less than three sets of coils. The follow- 
ing ranges of wave lengths are suggested 
as being satisfactory: -50 to 400 meters, 
300 to 3000 meters, 2000 to 20,000 meters. 

How long and how high an antenna do you 
wish to erect? 

The design of the receiver depends upon 
the wave length range to be covered and 
the antenna selected. Use a long antenna 
of high capacity for the longer wave 
lengths and a small antenna of low natural 
period for the shorter wave lengths. The 
natural wave length of the antenna in no 
case should be greater than twice the lowest 
wave length to be received. A number of 
different type of antennae which can be 
easily built by the experimenter is listed in 
Table I. The mechanical dimensions and 
electrical constants of these antenna 
systems are also given. 

What condenser shall you buy to use with 
your antenna and receiver? 

A list of a number of the available types 
of commercial condensers with their mini- 
mum and maximum capacities is shown 
in Table II. It is good practice to add a 
constant to the minimum capacity of the 
condenser to take care of the capacity of 
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Radio News for July, 1920 

To the Right We Have the Simplest Type of 
Receiving Circuit, While to the Left We Have 

a Much More Selective Arrangement. 

the leads, capacity of the coil and capacity 
of the vacuum tube attached. For the type 
of coils referred to in this article and the 
ordinary vacuum tubes available in the 
open market this constant should be about 
60 M. Mfds. Two types of variable con- 
densers are illustrated in Fig. 5. 

IViii you start with the simplest circuit or 
do you prefer to use one of the types 

shown here? 
The four types of circuits shown in 

figures 1, 2, 3 and 4 will meet the needs of 
the ordinary experimenter. 

TABLE I 
ANTENNA DATA 

Mechanical Dimensions Electrical Constant 

WW 
+1 áw' 
2í° 
-a 

w' 

0 

z 

:ñ 
. 4Qá 

ta 

"L" Antenna 
1 -100 25 20 210 235 
1 -150 25 30 270 400 
1 -150 30 20 216 340 
1 -200 30 20 325 450 

Umbrella Antenna 6- 50' 50 40 260 500 7- 75 90 80 570 1000 

"T" Antrum with Lead in Critic, 6-120 25 30. 190 550 

TABLE II 
Electrical Constants of Standard Makes of Variable Air Condensers 

Minimum Maximum 
Manufacturer Type 

Capacity Capacity 
ype No. in M. Mfds. in M. Mfds. General Radio 

Co. 30 

De Forrest Ra- 
dio Tel. & Tel. 
Co. 

Bletzen Con 
denser W Elec- 
tric Co 46A 

47A 
The simplest type of 

circuit is illustrated in 
Figure 1. In this type 
of circuit the tuning is 
dependent upon the in- 
ductance of the coil 
and the capacity of the 
antenna as well as your 
tuning condenser in 
series. Incidently this 
is not strictly true be- 
cause the antenna has 
some inductance but it 
is near enough for 
practical purposes when 
the wave length is large 
with respect to the nat- 
ural period of the an- 
tenna. The resistance 
of the coil is in series 
with the resistance of 
the antenna circuit. 
When you add resist- 
ance to your circuit you 

40 
65 

50 

25 

40 
25 

750 
1500 
3950 

500 

900 

825 
225 

make the tuning less sharp. This type of 
receiver is useful where sharpness of tuning 
can be sacrificed for simplicity of operation. 

Will you use the crystal detector? 

The crystal detectors using galena, radio - 
cite silicon, or a combination of bornite or 
chalco- pyrite and zincite are satisfactory 
for the reception of spark and telephone 
signals altho in general they are not so 
sensitive as a properly adjusted audion de- 
tector. 

If you desire to get more selectivity than 
with the simple circuit just described, such 
.i circuit is illustrated in Fig. 2. This is 
true because the resistance of the circuit 
L,C, is only slightly more than the resist- 
ance of the coil and condenser and this can 
be made considerably less than the resist- 
ance of the circuit C,C,L,. When the 
coupling between L, and L, is tight (coils 
placed close together with their axis paral- 
lel) the antenna reacts on the secondary 

Two Methods of improving Your Tuning to a 
Large Extent. 

circuit and may be considered to introduce 
some resistance in it. The less the coupling 
the less will be this reaction and conse- 
quently the less the introduced resistance. 

How can you obtain very sharp tuning with 
a crystal detector? What effect has the 

crystal on the tuning of the receiver? 

The crystal detector has a resistance 
which is dependent upon the high frequency 
voltage upon it. The resistance decreases 
with an increase of voltage across the de- 
tector. This means that for large signals 
the condenser C, is shunted by a lower re- 
sistance than the normal value. This re- 
sistance causes a loss of power in the cir- 
cuit and is equivalent to an added series re- 
sistance which flattens the tuning of the 
circuit. From this it is seen that for loud 
signals the condenser is shunted by a lower 
resistance than for the weak signals. See 
Fig. 2. Improve your tuning to a large 
extent by connecting the detector across a 
portion of the inductance L, as shown on 
Fig. 2a. This at once suggests the possi- 

1 
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This Circuit Is a General One for Receiving 
Undampt Wave Signals. 

bility of using a switch which will be cap- 
able of varying, to some extent, the degree 
of sharpness of tuning of the circuits. Such 
an arrangement is shown in Fig. 2b. 

1)o you want to be able to hear the undampt 
or continuous wave stations? 

For the reception of these signals the 
vacuum tube is almost indispensable. The 
undampt wave signals are made audible by 
generating a second frequency at the re- 
ceiver which differs from the signal by a 
convenient audible frequency say 1000 cycles 
per second. One of the frequencies gains 
on the other and becomes in phase with it 
a number of times each second (in this case 
1000 times each second). These heats are 
made audible after detection by the tele- 
phone receivers and appear as a tone of 
the beat frequency. 

Which of the two general schemes for re- 
ceiving the undampt wave signals will you 

use? 

Two general methods are illustrated in 
Fig. 3 and 4. In the circuit Fig. 3. the local 
oscillations are generated in the circuit 
LC, and their frequency is determined by 
L, and C,. The circuit formed by the an- 
tenna, C ,L, and L is tuned to the signal 
frequency which differs from tuning of the 
secondary circuit by the desired audio fre- 
quency. For the shorter wave lengths. 
that is, tip to about 4000 meters the "feed 
back method is satisfactory as the de- 
tuning of the secondary to produce beats 
is not great enough to cause serious trouble. 

At the extremely long wave lengths say 
20,000 meters the detaining of the secondary 
circuit to produce the 1000 cycle heat note 
is 6/% or enough to materially affect the 
strength of signal. (20,000 meters wave 
length is another way of saying 15.000 
cycles per second). 

If'hv is the external 
oscillator method of 

In This System the Defect of the Self Oscillating Circuit Is Not Present. This Method 
of Connection is Known As the External Oscillator Scheme. 

undampt wave recep- 
tion best! 

The defect of the 
self oscillating circuit 
is not present in the ex- 
ternal oscillator scheme 
shown in Fig. 4. In 
this case the maximum 
signal voltage is im- 
prest on the grid -fila- 
ment circuit of the de- 
tector because the pri- 
mary circuit (Antenna, 
I -o4c,) and the sec- 
ondary circuit (LL,C,) 
are tuned to the signal 
wave length. The local 
oscillations are sup- 
plied by an oscillator 
whose frequency is de- 
termined by LnCs and 
adjusted by the vari- 
(Continued on Pau,. 60) 
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The Wavemeter and Its Importance in 
Radio Transmission 

By YOSE 

WHEN a radio experimenter uses a 
good wavemeter, he can do several 
things his less fortunate colleagues 
arc barred from accomplishing. 

He cannot do this, however, un- 
less he has thoro understanding of the es- 
sential parts of the instrument. These parts 
are shown schematically in Fig. 1 and every 
one of them is a necessary unit, without 
which the wavemeter cannot operate prop- 
erly. 

In Fig. 1, L is a detach- 
able coil, fitting the wave - 
meter at J in a clip or "jack." 
This detachable system of 
coils has some positive ad- 
vantages, but promises to be 
displaced in the better in- 
struments by a system of 
fixt inductances using the 
same wire over large ranges 
of wavelengths. 

In the detachable system 
from two to six coils are 
usual. Each coil should be 
so made that it has a con- 
stant multiple of the induct- 
ance of the next smaller 
coil, i. e., every coil has be- 
tween four and sixteen times 
the inductance of its smaller 
neighbor. 

The condenser C is of the 
continuously variable type 
and its smaller condenser 
displacements are so related 
to the corresponding change 
in capacity in the first ten degrees of the 
scale that the tuning is kept from being too 
sharp in this range. 

The better type of condensers for wave - 
meters now have their plates so shaped that 
a constant angular motion of say 10 de- 
grees of the plate's changes -at any part 
of the scale -the total capacity by a con- 
stant percentage. This last Improvement 
is an extension of the one mentioned just 
above. 

The range of capacity in condensers is 
generally greater, the larger the condenser. 
It usually is found to be between four and 
fifty times the minimum capacity. 

In Fig. 1, G is a current measuring de- 
vice, indicating the strength of the oscilla- 
tions in the instrument. 

D is a crystal detector, shunting the head 
telephones T. This detector is joined by 
a connector W to the wavemeter wiring by 
a plug or a push switch at M. 

The wavemeter is calibrated with the 
telephones disconnected, when used as a 
transmitter. When calibrated as a receiver, 
however. the telephones should be included 
in the circuit. 

To actuate the wavemeter as a source of 
electrical oscillations, use is made of a 
buzzer Z actuated by a dry cell 13 connected 
at two external binding posts P & P'. The 
buzzer has a permanent connection to the 
wiring at R. 

MOST IMPORTANT USE OF WAVEMETER. 
There is nothing which is more important 

for the radio experimenter to know than 
that his transmitting station is giving out 
a single frequency wave with the greatest 
possible current in the antenna, but- 
"there's the rub!" Many amateurs are 
using three times the proper antenna cur- 
rent and getting poor results. Why? 

Simply because they "jam" their coupling 
coils together to get high antenna read- 
ings. 

These readings are not worth getting if 

they give broad tuning, yes! and even two 
frequencies! 

The proper thing to do is to get a wave - 
meter and tighten the coupling gradually, 
just stopping this side of the point where 
the wavemeter shows "broadening' of the 
tuning. If the coupling were made still 
tighter, it would commence to show two 
tuning frequencies or "humps" in the usual 
phrase. 

PROCEDURE FOR TRANSMITTER ADJUST- 
MENT. 

1. Adjust the transmitter to give steady 
power for 30 seconds, if possible, on the 
average, but at least for 10 seconds. 

2. Test this condition of things by very 
loosely coupling the wavemeter to the trans- 
mitter and tuning same, watching the 
pointer in G for steadiness of deflection 
as the transmitter key is held down. This 

is not a test for transmitter 
wavelength or for real tun- 
ing which is accomplished 
as follows : 

3. Uncouple the antenna 
circuit of the transmitter 
and measure the wavelength 
of the primary as follows: 

4. Get the resonance point 
of the primary oscillation 
by selecting a coil L and 
coupling as above. When 
the condenser plates reach a 
certain position with some 
particular coil, the pointer 
in G will suddenly show a 
rapid deflection and sudden- 
ly resume its zero position 
if the motion of the con- 
denser plates is continued 
even for a slight distance 
beyond the "resonant" point, 
marking the current rise. 

Note: See that the coil 
L and not the condenser or 
wavemeter wiring is absorb- 
ing energy. This may be 

checked by rotating the coil L on its plug 
axis J, which procedure should vary the 
reading in G if coil L is doing its work 
properly. 

The best way to observe the resonant 
point is to note and take the average of the 
two condenser plate displacements when 
the pointer in G reaches a value of say 
one scale division less than what looks like 
its maximum. This maximum is bound to 
be somewhat uncertain because the pointer 
moves very slowly at the greatest deflec- 
tion. If the tuning becomes broad, as it 
does, when the transmitter coupling is just 
becoming too great, the pointer in G will 
move still more slowly. This will be 
treated in detail under "8." 

5. Tune the antenna circuit to the pri- 
mary circuit by changing the loading in -. 
ductance of the former until the antenna 
ammeter shows a maximum. 

6. Loosen the transmitter coupling and 
retune, proceeding in this way until' two 
successive "retunings" show the same load- 
ing inductance. 

7. The circuit is now ready to have its 
coupling tightened so as to get the closest 
possible coupling with pure tuning. 

Bring the wavemeter up until the pointer 
of G is at about one -third scale displace- 
ment at "resonance." 

8. Suppose that G reads about 30 scale 
divisions at resonance with C at almost 50 
scale divisions (s.d.). Now move C either 
side of 50 until G reads 29. Perhaps these 
two points will be 48 and 51 s.d. on C. 
Their average is' 49.5 which Is more re- 
liable than the above figure of 50 s.d., as 
an index of the wavelength in the trans- 
mitter oscillation. 

9. Increase the coupling in the trans- 
mitter but keep G at 30 s.d. until the above 
difference of 3 s.d. in the readings of C is 
not 51 -48 but say 53-46, or a scale interval 

(Continued on page 34) 
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Schematic Diagram of the Wavemeter System Described by the Author. 

The question naturally arises, does not 
the average experimenter find such a 
method too difficult to bother with? The 
answer is that recruits of seventeen years 
were taught to apply it with perfect satis- 
faction in less than one hour's instruction. 

The principle used is simple. The tele- 
phones and buzzer connections are removed 
or opened and the wavemeter is gradually 
brought near the transmitter, but not nearer 
than three feet for a % K.W. transmitter 
and further away than that for higher 
powers. The precaution should be taken 
when a particular position of the condenser 
plates gives the maximum current in G, 
that this reading may be at the most sen- 
sitive position of the pointer in G. This 
is at about % full scale, usually giving the 
quickest action. 

The essence of the method consists in 
tuning the transmitter, loosening the coup- 
ling, returning and then increasing the 
coupling, keeping the reading on G con- 
stant, with constant power in the trans- 
mitter. The last is very important! The 
power should preferably be absolutely con- 
stant for a minute, if possible, but must 
be constant for at least ten seconds, the 
time necessary to take an observation under 
this method. 

The condenser plates are next moved 
each side of the resonant position to get a 
given "drop" in the position of the pointer 
of G. When this "drop" in G does not 
occur to the same reading as before until 
at least twice the previous detuning dis- 
placements are produced in C, then the tun- 
ing is getting broad and the coupling in the 
transmitter is just a shade too tight. Loosen- 
ing it may not give the greatest range, but 
it will certainly give the greatest range 
consistent with the purest radiation. That 
is what every experimenter should want. 

The procedure generally described above 
sounds more formidable than it really is, as 
will be seen by closely following the direc- 
tions for making the test, given herewith. 

12 
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An Experimental Wave -Tester for Receiving 

CAN you tune up to Lyons in 
a few minutes, or perhaps 
you can remember the ad- 
justment for Nauen, Rome, 
Carnavon, Cavite or Funa- 

bashi, or would you rather have some 
definite means of quickly finding the 
necessary adjustment for the wave- 
length of any particular station? 

Well then, just push in a plug, 
move a pointer to a position on the 
scale marked with the desired wave- 
length! press a button, adjust your 
receiving instrument to maximum 
signal strength, and listen to the de- 
sired station. 

Or, perhaps you are wondering on 
what wave the unknown station you 
have just received, is sending. 

Nothing easier when you have a 
wave tester cabinet on your station. All 
you require to do is to leave your receiver 
at the adjustment the station was heard on, 
and -vary the elements of your wavetester 
until the maximum buzzer signal is heard 
in the receiver, when the wavelength can he 
read off directly from the scale on your 
wavetester. 

Could we imagine a more desirable in- 
strument to have on one's station when we 
think of the time usually taken up in grop- 
ing about after apparently unknown and 
elusive wavelengths? 

The wavetester eliminates all "groping ". 
It is the devoted friend and servant of the 
experimenter as it is ready at a moment's 
notice to provide him with the correct ad- 
justment for any particular wavelength, 
thus enabling the operator to carry out his 
experiments with more certainty, ease, and 
rapidity. 

What is this interesting and useful in- 
strument? It is merely a form of wave- 
meter, designed to be secured to the wall 
of the radio room, directly in front of the 
operator, where it will be easy of access, 
and ready to perform its duty when the 
occasion demands. In the wavetester, the 
subject of this article, the writer has de- 
vised a means of arranging a radio fre- 
quency circuit so that a very wide range 
of wavelength will be covered, and has also 
provided that the whole instrument is of 
the most simple construction, multivane 
variable condensers being eliminated. 

As this instrument is intended for use 
on wavelengths lying between 150 and 
20,000 meters, perhaps some difficulty will 
be experienced on the higher readings, in 
having it calibrated, but at least even these 
values can be obtained by careful measure- 
ment and calculation, which will be referred 
to later. 

Referring to Fig. 1, L' is an exploring 
coil of fixt inductance value, L is a 
source of constantly variable inductance or, 
in simple language, a variometer. C is a 
bank of condensers of the mica -tinfoil 
type, with a plug -in arrangement for ad- 
justment of capacity, B is a tuned buzzer of 
high frequency and R its attendant shunt, 
D a carborundum crystal, clatnpt between 
the jaws of a suitable holder, P a telephone 
receiver, SW a three -point switch, one con- 
tact of which is lower than the rest, in 
order that switch can be used as a press - 
button if desired, and E a four -volt battery. 

The reason for including the detector 
crystal and phones in the instrument is, so 
that same can be used as an ordinary wave - 
meter for tuning the transmitter should 
the occasion demand. The small switch 
would be placed in position 1 for the above 
test, but in positions 2 and 3, the detector 
circuit is cut out, and the exciter or buzzer 
circuit thrown in, in which condition the in- 

By RAYMOND EVANS 
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Are the Construction Details of the Experimental 
-Tester Where Fig. 2 Is a Detailed Plan of the Instru- 

Fig. 3, the Variometer: Fin. 4, the Pointer, and 
Fig. 5, the Switch 

strument is a miniature transmitter and 
therefore acts as a wavetester for the re- 
ceiver. 

In the figure, the radio circuit is shown 
in heavy lines, and, of course, must be care- 
fully built, in order to cut out resistance 
and distributed capacity effects. The vario- 
meter L' is composed of two coils, both 
of which are of very high inductive values, 
one arranged within the other and con- 
nected together in such a manner that 
when one (the inner) is moved axially 
within the other, a full 180 °, the inductance 
varies over a range of from zero to the 
combined inductance of both coils. 

This can be simply explained as fol- 
lows, when at the zero value, both coils in 
series are in opposition and form a non- 
inductive winding, but when at the maxi- 
mum position, both coils in series form one 
continuous winding in the same direction. 

This variometer is used to indicate the 
wavelength of the circuit, being the variable 
member, but as the condenser values can 
also be adjusted, the value of the instru- 
ment as a wavetester is enhanced as its 
range is correspondingly increased with an 
increase of capacity in the circuit. 

Four separate scales are provided on the 
variometer, each representing the wave- 
length, when that particular condenser unit 
is plugged in. For this reason, the scales 
should be marked C', C, C' and C' re- 
spectively. 

The front panel for the wavetester meas- 
ures 10 inches long and 6 inches high. It 
should be cut from sheet hard rubber or 
bakelite V4 inch in thickness. The various 
units of the instrument should be secured 
to the back of this panel, so that it can be 
removed for examination or alteration at 
any time. The fittings on the front of the 
panel should be arranged as symmetrical as 

Complete Wiring Diagram of the Instru- 
ment. All Parts Shown Are Fully De- 

scribed In the Text 
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possible, preferably as in Fig. 2, and 
the bracket for the explcring coil 
made so that it can be swung around 
into place with a loop in the aerial 
lead as shown in Fig.'2. This method 
of placing the exploring coil, allo%. 
of a very wide variation of coupling 
which permits more accurate tuning. 

The panel, for the best appearance 
should be mounted to fit flush in a 
suitable wooden cabinet, fixt in a 
position on the wall which will be 
best found by experiment. 

The variometer is shown in detail 
in Fig. 3, both coils should be wound 
on hard rubber formers, and spaced 
as in the "Morecroft" wiudings, or 
honeycomb coils could be purchased 
and used for the purpose, provided, 
of course, the correct values can be 

obtained. 
The pointer for the variometer is made 

from 1/16 inch sheet brass and is pro- 
vided with a mica window with a fine hair- 
line scribed exactly down its center. A long 
hard rubber handle is far better for our 
purpose than a round knob, the method of 
fixing to pointer being shown in Fig. 4. 

The former for the exploring coil meas- 
ures 8 inches in diameter and has a wind- 
ing slot % inch wide and % inch deep cut 
in its outer edge. It should be turned from 
some close -grained wood and be given three 
coats of shellac varnish before winding. A 
small hard rubber block must also be pro- 
vided for two small terminal posts for con- 
nection to the ends of the exploring coil. 
The bracket for this coil is also made of 
wood, well braced and rigid and pivoted to 
two brass fittings on the cabinet panel. The 
connections between the exploring coil and 
the instrument are made with a short length 
of rubber covered flexible wire of large 
current- carrying capacity. These leads are 
secured to the wooden supporting bracket 
by means of small cleats and are connected 
to terminals on the panel. The leads crust 
not hang limp as the LC values may be 
altered in consequence, destroying the ac- 
curacy of the calibration. 

The condenser units are all made with a 
dielectric of clear mica sheet .001 inch in 
thickness and tinfoil conductor plates. Each 
unit is placed between two pieces of hard 
rubber sheet and the whole condenser bank 
bound together with insulation tape and 
secured to the back of panel by means of a 
small brass bracket. Each unit is connected 
to a small brass plug socket made by drill- 
ing a hole centrally down through the head 
of a brass machine screw and then round- 
ing off in the lathe. 

The buzzer can be built or purchased, but 
in any case must be of the tuned type and 
have a shunt resistance of about 10 ohms. 

There are several makes of buzzers on 
the market at present which are fitted with 
shunts and the note of which has an ex- 
tremely even and high pitch. Any of these 
would be admirable for use as an exciter 
for the wavetester. The buzzer is mounted 
on the panel itself as in this position it 
easier of access should adjustment be re- 
quired. The battery should be, for prefer- 
ence, a three -cell flashlamp (pocket) pat- 
tern. These usually give an EMF of about 
four volts and keep up well under normal 
conditions. It is secured inside the cabin,' 
by means of a strap of brass and tw. 
screws. 

Fig. 5 gives details of the three -way 
switch. The center contact stud is lower 
than the others as this allows of the switch 
being used as a press -button when desired. 
A small hard rubber handle or knob must 
be fitted to the switchblade. The crystal 

(Continued on page 34) 
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AWARDS OF $100 RADIOPHONE PRIZE CONTEST 
THIRD PRIZE WINNER 

Photograph of the Complete Low Potential 
Arc Phone Set Constructed by Mr. Hen eshoff 

Low Potential Arc Phone 
By N. G. Herreshoff. Jr. 

THIS set operates on 110 -v. D.C. The 
arc is enclosed in a glass tubular 
chamber, the kind used for sight feed 

oil cups with top and bottom ground for 
a tight joint. The positive copper terminal 
is drilled from the top with a 1/16" hole 
which allows the alcohol to pass thru 
the hot part of the copper, evaporating the 
alcohol, also aiding by cooling the copper. 
The copper has a groove near the lower end 
which catches the excess alcohol and pre- 
vents the liquid from reaching the end. 
The negative is an ordinary y -inch arc 
light carbon. 

The parts of the arc are easily removable 
by loosening two wing nuts on top. The 
arc is in series with the heating unit of 
an electric toaster also a piece of No. 36 
copper wire 16 inches long which auto- 
matically strikes and regulates the arc gap. 

The arc can be burnt either in an atmos- 
phere of alcohol vapor or (due to the 
scarcity in these times of such liquid) in 
an atmosphere of hydrogen furnisht by the 
electrolytic generator which collects hydro- 
gen bubbles from the negative wire that is 
immersed in the glass jar. The bubbles are 
caught by an inverted glass funnel which 
forces the gas into the arc chamber. Two 
or three drops of sulfuric acid or a little 
salt is added to make it an electrolyte. A 
small rubber tube is used to convey the gas 
from the generator to the arc chamber. 
\ \hen using this gas more or less violent 
explosions occur in the arc chamber while 
starting; but the bottom of the chamber is 
held in place by two small coil springs that 
allow the bottom to drop, thus relieving they 
pressure. The arc's output is much greater 
when operated in hydrogen but the arc is 

a 

This Illustration Shows Some of the Con- 
struction Details of the Arc and Chamber 

Proper 

not as stable at this low voltage. A small 
pan of water cools the copper electrode by 
the evaporation of the water that is in con- 
tact with the copper. A few tablespoons 
of water will last for an hour. 

The oscillation transformer shown in the 
photograph consists of "six turns of No. 
12 D.C.C. magnet wire three inches in 
diameter for a primary and four hundred 
turns of No. 30 D.C.C. wound outside of 
the primary with a layer of paper between. 
Other coils of one or two turns on the 
primary and much fewer turns on the sec- 
ondary work but on small aerials. The 
input at the mains is about 4 amperes, the 
primary circuit from 10 to 15 amperes, and 
the output from .22 to .50 amperes on a 
medium sized antenna. 

The condenser is of the commercial tele- 
phone type of one micro -farad capacity 
made of alternate sheets of tinfoil and 
paraffined paper. A carbon grain micro- 
phone works best with about % the amount 

PRIZE WINNERS 
First Prize $50.00 in Gold 
MR. HERBERT W. HARMON 

Grove City College 
Grove City, Pa. 

Second Prize $25.00 in Gold 
LIEUT. W. L. WINNER 

General Hospital No. 2 
Ft. McHenry, Md. 

Third Prize $15.00 in Gold 
MR. N. G. HERRESHOFF, JR. 

149 High St., 
Bristol, R. I. 

of carbon used ordinarily. The D.P.D.T. 
switch shown in the photograph throws out 
the arc, changes over the aerial to the 
receiving set and lights the filament of the 
receiving valve. I have talked to two land 
stations in town as well as to two sub- 
marine chasers tied to a dock. - 

The greatest difficulty is to keep the arc 
from whistling. This can be obviated by 
keeping the electrodes free from pits and 
soot deposits, cleaning them with fine sand 
paper. When working at its best the arc 
gap is only about 1/32" long. 

When using a condenser, two, three and 
four times the capacity of that given in the 
diagram, a proportionately greater current 
flows in this oscillating circuit but the 
whistling tone accompanies it with a lower 
and lower tone. However, with the ca- 
pacity given in the sketch the arc is prac- 
tically silent when regulated properly. The 
resistance which is of vital importance can 
be adjustable. The arc will not work 
properly when less than 2 or more than 5 
amperes are used. A glowing resistance is 
preferable to a cooler type for as a short 
circuit is approached this resistance in- 
creases rapidly. A magnetic blowout ap- 
plied to the arc is not practicable at this 
low voltage, a fact proven by actual test. 
The usual choke coils are used to prevent 
the oscillating current in the primary cir- 
cuit from escaping into the feed wires. 

It was found that when using the micro- 
phone in series with the ground the po- 
tential in the antenna cannot exceed two 
or three hundred volts or there will be arc- 
ing between the carbon grains which great- 
ly distorts the speech, also causing the 
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Another Photograph of This Unique Set Which, as May Be Seen, Readily Fits With- in an Ordinary Suitcase 

microphone to smoke. If a greater output is desired a few turns of the secondary coil near the ground lead -in can be tapped and . shunted by the microphote giving good results. This method is used by the large arc stations. It is a good plan to have a small filament lamp of the flashlight type in the ground circuit for an ammeter as this indicates better than a meter the fluc- tuations caused by speech in the micro- phone. The slight blinking of this lamp is more rapid than the inertia of the indicator allows on an ammeter. This is important for it shows just when it is necessary to jar the microphone in order to bring new contact points of carbon together. The coils of the oscillation transformer must be coupled close and rather unlike those of higher frequency. 
The arc regulating wire acting as the hot wire of an ammeter stretches when there 

is an increase of current in the feed cir- cuit and this causes the carbon electrode 
to drop which has a tendency to keep the arc at its critical point. A fine wire is used 
so that the action is more rapid, due to greater cooling surface per area of cross section in a small wire, as compared to a large one. The right -angled lever for rais- 
ing the carbon has a number of holes 
drilled in it through which the wire is fastened to the lever. This enables the ful- crum of the lever to be changed until the proper amount of motion is obtained. The 
other end of the wire goes to a a -inch 
brass rod that is at right angles to the wire 
and serves as a drum for tightening the 
wire by turning a thumb screw on the other 
end. The drum is prevented from un- 
winding by applying friction to the two 
bearings that support the rod. 

The complete set fits in an ordinary suit 
case for carrying it about. Fig. 1 shows 
the construction details of the arc proper, 
while Fig. 2 gives a diagram of the 
schematic hook -up for the combined in- 
struinents including necessary specifications 
and building data. 

Diagram of the Schematic Hook -up for 
the Combined Instruments 
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Musical Reception With Continuous Waves 
Without Local Oscillations 

By DR. L. W. AUSTIN 
THE principle of what is now known 

as the slipping contact detector or 
ticker, was first applied to the de- 
tection of direct currents with the 
telephone by the author in 1900' and 

later applied to the reception of radio sig- 
nals in 1906'. 
..This does not in general give a musical 
note in reception either for dampt or con- 
tinuous oscillation, on account of the ir- 
regularity of the contacts. If, however, a 
toothed wheel or any equivalent contact 
maker, such as is shown in figure 1, be 
provided with a brush bearing on the face 
of the wheel or axle in such a way as to 
produce a steady contact, while a second 
brush is adjusted so as to touch the teeth, 
musical reception can be obtained with con- 
tinuous oscillations. For this purpose the 
alternating E.M.F. is imprest at DE and the 
wheel rotated at such a speed that the con- 
tacts of the brush E are made with the teeth 
at a frequency a little greater or less than 
the frequency of the applied voltage. Under 
these conditions an alternating current will 
flow in the telephones of a frequency equal 
to the difference in 
frequencies of the 
contacts and the ap- 
plied E.M.F. The 
process' is shown in 
figure 2 where the 
dots represent the 
contact points and 
the broken line, the 
telephone current, 
the ripples being 
smoothed out by the 
reactance o f the 
telephones. The re- 
sulting tone is not 
strictly a beat tone, 
altho the result is 
exactly the same as 
tho true beats had 
been produced. This device produces musi- 
cal continuous wave reception by me- 
chanical instead of by electrical means as in 
the Fessenden heterodyne. 

In 1913, R. Goldsmith devised the first 
practical application of this principle in his 
tone wheel (U. S. Patent No. 1087113, Feb. 
17, 1914), altho the circuits shown in the 
patent were somewhat more complicated. 
It was used for some time with the simple 
circuit described above, both at Arlington 
and Tuckerton in 1914. While entirely 
successful as a receiver in long distance 

In This Illustration. the Heavy White 
Dots Represent the Contact Points, While 
the Dotted Line Represents the Telephone 
Current; the Ripples Being Smoothed Out 

by the Reactance of the Telephones 

continuous wave communication, it was less 
sensitive and less adaptable than the oscil- 
lating vacuum tube introduced in 1914 and 
was, therefore, generally superseded by it. 

Recently the Research Laboratory has 
again taken up the study of the simplified 
tone wheel or musical contact maker which 
was interrupted in 1914, the object of the 
present work being the determination of its 
sensibility, the law of response, and its 
general applicability to modern receiving 
conditions, especially with amplifiers. 

age battery no trouble was experienced in 
keeping a practically constant speed with 
which the European stations could be read 
for hours at a time without speed adjust- 
ment. For unsteady sources of power, a 
speed regulator is of coórse required. The 
telephones employed were Baldwin's of 2000 
ohms resistance. Figure 1 shows the cir- 
cuits employed with radio frequency am- 
plification. 

Comparisons of the sensibility of the 
oscillating vacuum tube and tone wheel 
without amplification were made on An- 
napolis changing the strength of the sig- 
nal from 10 audibility to several thousand 
by inserting resistance in the receiving loop, 
and also in some experiments by varying 
the main capacity. The results were as 
follows: 

(1) The sensibility of the tone wheel 
without amplification varies from 1/6 to 
1/3 of the sensibility of the oscillating 
vacuum tube, depending upon the tone and 
brush adjustment. 

(2) The law of response between tele- 
phone current and radio frequency current 

is linear as in the 
oscillating vacuum 
t u h e. The tone 
wheel has, there- 
fore, all the advan- 
tages of the latter in 
keeping out inter- 
ference and static. 
In fact, it seems 
somewhat superior 
in keeping out 
strong interference. 

(3) It may be 
used either with 
radio or audio f re- 
quency amplifiers. 
Radio frequency 
amplification is in 
general to be pre - 

of possible induction 

Circuit Diagram of the Radio Frequency Amplifier System Described by the Author. 
Extreme Right of This Illustration Is Shown the Schematic Arrangement Employing 

Wheel 

U. S. Naval Radio Research Laboratory. 
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The contact maker used in the experi- 
ments (figure 1) was an old tone wheel 
having a steel disk about 2,Q cm. in diameter 
and 754 teeth (with brushes arranged as de- 
scribed above). With this a contact fre- 
quency corresponding to a wave length of 
10,000 meters is obtained at a speed of ap- 
proximately 240 R. P. M., the power con- 
sumed by the motor being about 1/10 H.P. 
In order to reduce disturbances in the tele- 
phones, the steel disk was insulated from 
the motor, and the frame connected to 
ground. With the motor run from a stor- 
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ferred on account 
brush noise. 

(4) While less adaptable to wave length 
changing than the vacuum tube, this could 
be accomplished for predetermined wave 
lengths by a set of automatic speed regula- 
tors. 

(5) The brush action would probably be 
improved by filling in the spaces between 
the teeth of the wheel with insulating ma- 
terial so as to present a smooth surface to 
the brush. Journal of the Washington 
Academy of Sciences. 

i Phys. Rev. I1. Aug.. 1900. 
This Journal I:6. lall. Physik Zeitsch 12:867, 10:1. 

"RADIO NEWS" 
WIT!' this issue we change the uamc of your publication from RADIO 

AMATEUR NEWS to the RADIO NEWS. This change is not being 
made simply because we think it soduds better, but is the result of care 
fully compiled data. Last year we printed in a number of issues some 
voting blanks asking our readers what preference they had between the 
names of RADIO AMATEUR NEWS and RADIO NEWS. The final 
result of this vote showed that there are about 7.000 readers out of 10,000, 
who preferred the name of RADIO NEWS. It was this overwhelming 
vole which decided the change of name. The mission of RADIO NEWS 
is twofold. In order that you fully understand our meaning let us analyse 
the two words radio and iteter thusly: 

"Radio means at once one of the most fascinating, instructive, and we 
may say profitable pastimes of the century, and for that reason needs no 
further introduction. As for the word "news" this means that everything 
connected with radio which Is of general interest to the amateur, the pro- 

fessional and the embryo student has been gleaned from the Per canierr 
"I She earth and placed before you. The word N.E -W -S, therefore, 
indicates in t striking manner the four points of the compass, ilk other 

north. east, west and south. Perhaps it is a cotucidcuce but it 
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looks very much as if the originator of the word wished to out reduce these 
four points so that the word fittingly represent its purpose. 

Another reason for abolishing the word "amateur" is that by its use 
professionals infer that the magazine is meant solely for that - eh., of 
individuals whereby one may readily see by glancing through ;no typtvd 
issue that the field covered is a wide one anti certainly not t restrinied ta tt. 
mission. Furthermore, and judging from letters received f our ton: petit 
friends. this class of enterprising y Bien do not wish i,. he !mottled by 
any traffic naives which confine tlieni solely to Class or body of 
esperimentcrs. Again, radio oilers too many possibilities to the sis:r e 
yang man to cause him to remain an amateur. It is rather .t hrorc..i of 

development where the student starts tint with ' g coil crystal detector, 
anti twenty-five foot aerial and front that tine wit, slowly but surely climb. 
the ladder of this interesting science until he has reached the eitmaele of 
professional radio 

i 
iperaing or engineering. For that reason. the pun p,,.c 

of RADIO NEWS may be said to repare the nor tc,' and the amateur i. r 
the serious purpose of eventually htaving hum .typ into the rank. f Ow 
profess' al. and having once reached there keel, him informed . nd unto 
date tin intrrestiug wrote sad developineui ,d the Art I( ye .u, .ltd, to 
do this, We shall wnsider our duty well dote indeed. 
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A Synchronized Commutator Spark Coil Set 
By NAT SAUBERMAN 

THE advantages of a musical note 
in Radio need not be dwelt upon. 
Nine amateurs out of ten ignore 
fundamental principles of transmis- 
sion with the subsequent result of 

poor efficiency and a great deal of inter- 
ference: With a little care and patience 
a synchronized commutator set may be 
built which will improve the range of your 
station to a great extent. If you already 
have a 2" spark coil, spark gap, condensers, 
and oscillation transformer, all that is 
necessary to be built is the commutator, a 
stand to hold the brushes and the rotor 
for the spark gap. A small six volt battery 
motor is also necessary and can be bought 
very cheaply. 

The commutator is made in the follow- 
1 

fkurade ert7ss ring 
F1(.1 í 

fig 

Construction Details of the Eight Electrodes 
Which Are Made With Ordinary Zinc Rods 

ing manner : Procure a disc of bakelite 2" 
in diameter and 1" in thickness. Divide it 
up into 16 sections by drawing the per- 
pendicular diameters and subdividing them. 
You will then find that each section is 
wide. Cut 8 Rieces out of a sheet of copper 
foil each wide and 1%" long. These 
are to be used as segments. File each alter- 
nate section of the bakelite so that the 
copper foil will fit in snugly and be flush 
with the top. 

Fasten the segments to the bakelite with 
shellac, leaving a half inch protruding on 
each side, which is held to the bakelite 
with 2 brass discs, and are in turn fast- 
ened with shellac, Fig. 1. 

The commutator may be mounted on the 
shaft of your motor or may be belt driven. 
If it is mounted on the motor it will be 

I ecessary to - prolong the shaft. This cat 
he done in various ways, and must be lef 

Showing the Front View of the Panel as Well 
as Manner of Arranolna the Various Parts 

on base 

Copt r /oi/ Bro.ri d/SA ® 
f/q 

Construction Details of the Segments Which 
Are Fastened to the Bakelite Form by Means 

of Shellac 

to the ingenuity and circumstances of the 
constructor. Care should be taken that the 
commutator be insulated from the shaft. 

he stand and brushes are next made. 
Obtain a piece of wood or bakelite of 

sufficient thickness the dimensions depend- 
ing upon your battery motor and cut to 
shape as indicated in Fig. 3. The brushes 
are made from two pieces of phosphor 
bronze each 4" wide and of sufficient 
length to touch the commutator lightly. 

4 rotary spark gap is required for an 
interrupter set. Your fixt gap can be con- 
verted into the stationary electrodes. The 
rotor should have the same number of- 
electrodes as there are segments on the 
commutator. Obtain another piece of bake- 
lite 2" in diameter and divide it up into 
S sections. The electrodes are each 34" 

Brus/s Stow' /Or shot/ 

Fg.5 

Top View, Showing Relative Positions of 
Motor Commutator and Spark Gap 

long and may be cut from an ordinary 
battery zinc rod. 

They must then be drilled and tapt. 
Fasten a ring of brass or copper 2" in 
diameter to the bakelite and mount the 
eight electrodes, Fig. 2. The rotor is also 
mounted on the same shaft as the commuta- 
tor with lock nuts to hold it tightly. If you 
find the shaft of your motor a bit wobbly 
while revolving a simple stand can be con- 
structed as shown in Fig. 3 -B. 

After having completed the construction 
of all parts, connect up the apparatus as 
shown in Fig. 6. The vibrator of the spark 
coil is not used. It can either be discon- 
nected or tightened to such an extent that 
it will not vibrate. Start the motor and 
get the rotor of the spark gap in syn- 
chronism with the commutator. This is 
done by turning the relative position of 
the commutator to that of the rotor until 
a spark is obtained. To prevent excessive 
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sparking at the commutator a condenser 
of about 2 microfarads capacity is shuntgd 
across the brushes. Excellent results can 
be had with a field resistance in series with 
the motor. By varying the speed of the 
motor any desired frequency can be ob- 
tained. However, for the best all around 
use the 240 spark note is preferable. 

It is advisable to combine the apparatus 
and construct a panel of wood or bakelite. 
Fig. 4 shows the front view of the panel 
as well as manner of arranging the appa- 
ratus. It contains a D.P.D.T. switch for 
sending and receiving, a D.P.S.T. switch to 
start the motor, a hot -wire ammeter and the 
field resistance. The two binding posts at 
the top of the panel are for the receiving 
set, the two at the left for the key and the 
two at the right for the battery which 
operates the spark coil. Mounted behind 

This Shows the Stand and Brushes Designed 
to Receive the Commutator 

the panel is the oscillation transformer, 
condensers, spark coil and interrupter. 

Fig. 5 shows the base upon which has 
been mounted the motor, the make -and- 
break commutator as well as the rotary 
spark gap. As will be noted these three 
instruments are mechanically connected as 
one unit. 

If a little time and effort is taken in 
constructing this set any amateur can just- 
ly be proud of owning it as excellent re- 
sults will be obtained, employing spark 
coils giving up to possibly a 3" spark. Per- 
sonally I am very enthusiastic over the 
one that I have built. For those who are 
a bit skeptical I would recommend that they 
listen in for 2 ABJ (N. Y. C.). I am con- 
fident that all doubts will be dispelled. I 
will be glad to offer personally any infor- 
mation or suggestions to those who intend 
building a set of this kind. 

fig 6 

Complete Circuit Diagram of the Apparatus 
Comprising the Induction Coil, Commutator, 

Spark Gap and Motor 
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The Construction of a Magnetic Aerial Switch 

THERE are many ad- 
vantages in a .magnetic 
aerial switch. First, it 

is much easier to operate, 
working by the mere press- 
ing of a button. Second, it 
admits of remote control of 
a sending station, which is 
very desirable in a sensitive 
receiving station. And third, 
it gives a commercial ap- 
pearance to the station 
which is not to be over- 
looked. 

The principle of operation 
of the switch thrower is as 
follows : There are two 
solenoids which are mount- 
ed on a base, with their 
cores connected by a rod of 
steel. When one of the 
buttons is pressed the core of 
one of the solenoids is pulled 
in and at the same time pull- 
ing the other solenoid core 
out. The aerial switch is 
attached to the rod which 
connects the two cores, or 
armatures. Then when the 
other button is prest the 
current is run into the other 
coil, causing the rod and 
the two armatures to be 
returned to their first posi- 
tions. This moves the aer- 
ial switch back. 

After having explained 
the operation the next thing 
is the construction. The base 
of the instrument must be around 1" x 44" 
x 20". The armatures are made of soft 
iron preferably, altho I made mine of 
machine steel and they worked quite well, 
but I suppose that this was on account of 
the fact that I used A.C. to operate it and 
they didn't become magnetized. The arma- 
tures are made of pieces of round rod 14" 
in diameter and 24" long. These are 
drilled in the diametric center with a No. 

By HERBERT WEBB 

Here Is a Perspective Sketch of the Magnetic Aerial Switch Described by Mr. Webb, and Which May Be Used to Excellent Advantage 

Construction 

HERE is a method 
to enable us to 

print, read and write 
t h e International 
Morse Signal Code 
f o r international 
communication a n d 
international corre- 
spondence. 

In this method 
the dot is repre- 
sented by a short 
vertical dash and 
the dash by a short 
horizontal d a s h. 
Where the dot pre- 
cedes the dash, like 
in the letter A, then 
we place a vertical 
dash above the hori- 
zontal dash of the 
letter A, and if 
there is more than 
one dot preceding 
the dash, say like 
the letter V, then 
we put just as many 

Details of the Various Parts Which Enter Into the Construe 
Von of Thls Interesting Instrument. 

23 drill and tapped for 10/24 thread. Or 
they may be drilled with a No. 20 drill and 
tapped for 10/32 thread. I did the former. 

The rod that connects the two armatures 
is made of a piece of steel strip 4" x %" 
and is 12" long. Drill the holes before 
bending. The holes are about No. 9, to 
accommodate the 10/24 screw. One hole 
is drilled in each end of the piece and one 
in the middle. The ends may then be 

bent up to receive armatures. 
Next come the coils. A 

tube of brass, preferably, is 
used for the inside. Their 
two ends for each coil are 
made out of fiber, about 
1/16" thick. They are 3" 
in diameter. The coils are 
then wound full of No. 22 
or No. 23 SCC wire. The 
parts are then mounted on 
the base, using strips of 
brass to fasten the coils 
down. The coils will need 
some adjusting before they 
will be in exact alignment. 
This is done by loosening 
the strips and moving the 
coils in the right direction. 
When the strips are tight- 
ened up again they will be 
held securely. The connect- 
ing rod is fastened to the 
armatures with screws. The 
coils are, of course, fas- 
tened to the base in such a 
way that when one arma- 
ture is inside its coil, the 
other armature is out. The 
wiring for the push buttons 
is shown in the diagram. 
As there must be something 
to keep the armatures from 
sliding all the way through 
the coils, stops are mounted 
on the base to do this. It 
may be just a strip fastened 
to the base with a wood 
screw shown in top sketch. 

The instrument is then fastened to the aerial switch by an arm connected to the middle hole of the sliding rod. The switch may be of the kind that works with an up and down motion, as made by a Chelsea, Massachusetts company, or a switch de- 
scribed by Mr. E. T. Jones in the Septem- 
ber issue may be arranged to operate with 
this device. 

(Continued on page 36) 

An International Alphabet 
By GEORGE ANSTON 

Editor's Note: It would not be a bad 
idea for technical printers to have these 
characters on hand for the regular dots and 
dashes do not look well on paper, and be- 

side take up considerable space. These 
characters could be cast in type so that 
they need not take any more space than 
regular letters of the alphabet. 

A 

e 

c 

o 

E 

G 

H 

J 

M 

N 

o 

p 

o 

R 

s 

U 

V 

w 

X 

Y 

z 

Getman 

T AaA , Sponis/1 
srondmpn. 

on 

Sermon 
spon/sh 

a CH 

Ì ,, 

,I 

french 

u - -- - -Spanish 

- German 

Germon 

- - finish 

This Telegraphic Alphabet Differs From the Regular Procedure of Writing or Printing Telegraphic Characters In That They Are Simpler, Take Up Less Space, and May Be Written With Pen or Pencil at a Much Greater Speed Than the Old Way 
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vertical dashes, over 
the horizontal dash, 
as there are dots in 
the letter. 

Where dot suc- 
ceeds the dash, like 
in the letter N, then 
we place a vertical 
dash under the hor- 
izontal dash of let- 
ter N, and if there 
are more than one 
dot following the 
dash, say like let- 
ter B, then we put 
just as many ver- 
tical dashes under 
the horizontal dash 
as there are dots in 
the letter. 

Where dash suc- 
ceeds dash, like let- 
ter M, then we place 
one dash under the 
other. We do the 
same for letter O. 
(Can't on page 36) 
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By PIERRE H. BOUCHERON 
I f You Are Contemplating The Erection Of An Aerial, 
Read the Following Remarks Bearing On Various Types 

you are living in a large apartment house 
it is not always practicable to erect an effi- 
cient antenna, particularly if you are ac- 
cursed with a profiteering landlord who, 
when approached on the subject, will in- 
form you that the fire underwriters won't 
stand for "these here wireless thingum -a- 
jigs." If his heart cannot be softened by 
tactful explanations you will probably have 
to resort to an indoor aerial which will do 
quite well for receiving and short distance 
transmitting. Here is the description of ' one suitable for this purpose. 

Concerning Aerials 

figr 

General Outline of Loop Type Aerial Suitable 
for Inside Work 

UR underground antennae experts 
have recently been telling us so 
much about the merits of various 
underground systems that for a 
spell it looked very much as if the 

familiar "top piece" was doomed to ex- 
tinction. By the way, there is a rumor 
that a good book will shortly be publisht 
describing to the amateur the whys -and- 
wherefores of the underground antenna. 
If we ever have another war our Govern- 
ment radio sleuths will spend some inter- 
esting days trying to locate the forbidden 
aerials. Instead of climbing to the top of 
fifty -story buildings and sweeping the ho- 
rizon with their mighty glasses in search of 
overhead wires, they will have to transfer 
the procedure to ground "sniffing" and pos- 
sibly train a "ground hog" or two to ferret 
out hidden aerials. 

Meanwhile, however, there is no great 
fear that the underground antenna is going 
to replace the overhead one -at least not 
for a few years to come ; for it is not every 
beginner who has the money or facilities 
for tnaintaining a two to six step ampli- 
fier necessary to secure the same results ac- 
complisht by an overhead aerial and a 
one or two step amplifier. But let us re- 
turn to our mutton. 

This article is not intended to instruct 
the advanced experimenter whose years of 
experience in the amateur field has taught 
him just what to do and just what to avoid 
in the selection of an aerial suitable for 
amateur transmission and reception or for 
trans -oceanic long wave work. It is meant 
rather, for the constantly increasing hordes 
of boys and young men who are daily en- 
tering the most fascinating and instructive 
pastime of all ages. It is also intended for 
Mr. Adult who frequently has read in the 
newspapers of the radio achievements of 
youngsters, and who, forthwith, has de- 
cided to take to the radio shack now that 
the corner "G. M." has been converted into 
an ice cream parlor. 

There are two general considerations to 
be taken into account to the person con- 
templating the erection of an aerial. One 
has to do with the city dweller and the other 
with the country or suburban resident. In 
other words, the city otters objections not 
met with in the country. For instance, f 

n This Sketch, We Have the Inverted L 
Antenna, Which Is a Very Effective Type 

and One Frequently Used 

li 

It Is Considered Bad Practice to Erect an 
Aerial Near or at the Base of a Hill, Owing 
to the Curving or Bending Effect of the 

Radiated Waves 

AN INDOOR AERIAL. 
The writer once lived in a Brooklyn 

boarding house presided over by the typi- 
cal "hard- boiled" madam. Upon asking the 
lady permission to run a little wire up the 
side of the house to the roof it was grace- 
fully refused. He was, nevertheless, de- 
termined to erect some sort of an aerial. 
Fortunately the room was a large, some- 

Illustrating General Scheme 
yy 

of the Um- 
brella 
Whe Where panning l,NotWhich 

e Very ILimited. This Type, However, Is 

what square, old- fashioned 25x20 feet in 
dimension. Accordingly four wires were 
stretched at the top of the walls next to the 
ceiling and around the four sides of the 
room. The arrangement was somewhat of 
a flat top loop effect and the two ends 
were brought down to the receiving in- 
struments. The wire in this case was prac- 
tically invisible, as it was composed of No. 
20 S. C. C., which matched the white cal - 
somine of the ceiling. 

The lead -ins were brought down to the 
receiving instruments enclosed in a small 
desk so that the set was absolutely invisi- 
ble. Altho this improvised loop arrange- 
ment gave excellent results without the use 
of a ground, nevertheless, one was obtained 
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ilustrating the T Aerial, So Called Because 
t Has the General Shape of the Letter T 

from the water pipe at the washstand. In 
this way several combination hook -ups 
were possible which produced very interest- 
ing experiments. Later the writer grew 
bolder and carefully insulated the over -head 
wires and small porcelain insulators and the 
aerial was used for transmitting purposes 
with a small spark coil whereby distances 
up to five miles were easily covered. Of 
course, the water pipe ground was used in 
this transmitting circuit, as it was found 
that the aerial radiated very poorly when 
used in loop fashion. Fig. 1 shows a dia- 
grammatical sketch of the indoor aerial 
mentioned here. The reader, of course, 
will understand that he does not have to 
resort to this particular type. He may 
string up a regular L type aerial across the 
room near the ceiling, composed of at least 
six wires, particularly if the room is a 
small one. Indoor aerials of any type do 
not require much insulation when used 
solely for reception work, as there is no 
need for it, since there is no possibility of 
leakage due to rain or moisture. 

In general, indoor aerials are naturally 
not as efficient as the outdoor type, particu- 
larly when they are erected in or near steel 
buildings where the metal super -structure, 
steam, gas and water pipe system branching 
out in various parts of the house have -a 
tendency to absorb transmitted or received 
energy. 

REGULAR OUTDOOR AERIALS. 
Before we proceed further upon this sub- 

ject we will indulge in a brief discussion 
concerning the fundamental characteristics 
of various types of aerials. We shall, how- 
ever, confine ourselves to three general 
kinds; namely: 

The Umbrella Aerial. 
The so- called T Aerial 
The inverted L Aerial. 

The experimenter may choose the one 
particularly adapted to his needs or limita- 
tions. For instance, if he has very little 
space in which to span it, the umbrella type 
probably will be the most effective, see Fig. 
2. If, on the other hand, he has plenty of 
"elbow room" the T aerial may be adopted, 
see Fig. 3. If he is seeking general all 
around satisfaction or wishes to secure an 
exceedingly long span in order to receive 
long wave European stations, the inverted 

- -. - f.- 
11 
11 
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, exr,py 
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In Order to Secure Maximum Efficiency, 
Lead -ins of T Aerials Should Be Connected 
at the Exact Center and Not Slightly to 

the Side 
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Radio News for July, 1920 

L is the proper type to resort to, see Fig. 4. 
In fact, it may be said that the latter is the 
one most commonly employed, as it is ef- 
fective, simple of construction and presents 
a good appearance; Incidentally it is also 
the one mostly used for shipboard. 

A 

lit 

C 
fig. 3" 

This Shows the Orientation Curves and 
Illustrates the Directive Qualities of the Um- 

brella, T and L Types of Antenna 
Another factor to take into consideration 

is the directive effect of each type. If you 
have in mind the transmission or reception 
to or from a certain known station, or of 
general directions such as those facing 
Europe, South America or Asia, you will 
probably wish to align your aerial so that 
it will pick up or radiate maximum energy 
from given directions. Fig. 5 shows the 
orientation curves of the three types men- 
tioned. The curve at A is for that of a 
vertical wire or umbrella aerial where it 
will be seen that radiation or reception will 
have an equal strength from all directions 
and this type, therefore, might be said to 
be suited for "all. around" work. It is, 
however, not always convenient nor prac- 
tical to obtain the great height of wire 
spread in order to secure the necessary 
wavelengths. That is why the flat top 
is mostly used. The-curve at B is for 
that of a flap top, T aerial in which 
case greater orientation lies in two 
general directions. This type is a 
frequent one in use by amateurs for 
transmission, as it is well suited for 
the short wave work of 200 meters. 
The lead -in in this case should be 
connected exactly in the center be- 
cause if connected slightly to one 
side, theoretically there will be a 
slight loss of received or transmit- 
ted energy due to unbalanced cur- 
rent -paths for the high frequency oscilla- 
tions. This may be understood by referring 
to Fig. 6. 

The curve at C is for that of an inverted 
L aerial and, as may be seen, is not unlike 
the shape of a shoe. Maximum orientation 
occurs in the direction pointing from or to 
the lead -in end and exactly opposite the 
free end. Therefore, if you wish to some- 
what direct your transmission or reception 
in a certain line, the lead -in end should 
point that way. In other words, flat top 
aerials of the T and L variety have direc- 
tional qualities. By studying B and C it 
will thus be seen that the directional maxi- 
mum lies in the plane of the aerial while 
the point of minima lies at right angles to 
the plane. This point should, therefore, be 
remembered if directive results is your aim. 

The height of an antenna also decides to 

a certain extent its wave length. In other 
words, as you increase its height you ac- 
cordingly increase its natural or funda- 
mental wave length. In general, the 
greater the height the better distance re- 
sults are secured. 

If you live in the country near a moun- 
tainous section consult Fig. 7 and try to 
avoid installing your antenna in what might 
be called the "dead zone." In wave prop- 
agation the transmitted energy is said to 
travel over the earth's surface in a straight 
line, except that upon reaching obstructions 
such as mountains, hills, etc., the waves are 
deflected in such a way that a considerable 
space on the other side of the hill is over - 
lapt before the waves finally reach their 
normal level. For that reason, if your sta- 
tion happens to be in the hollow or at the 
base of a hill, very poor receiving and 
transmission will result. This is not a 
theory but has been proved quite frequently 
in the case of regular commercial installa- 
tions where the "dead zone" effect had been 
overlooked. A broad rule is to erect the 
aerial at such a point that its distance from 
the mountain or hill will be at least four 
times the height of the obstruction. 

INSULATION OF AERIALS. 
An aerial installed solely for the purpose 

of reception need not be as carefully insu- 
lated as that installed for the purpose of 
both transmission and reception. This, of 
course, is due to the fact that the inter- 
cepted energy in a received aerial is very 
small and does not need much insulation 
as compared to the high potential stress 
which takes place in an aerial used for 
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are necessary, however, the connection 
should be made as shown in Fig. 8 and 
then soldered to insure a perfect contact 
free from possible future corrosion. 

An antenna suitable for receiving work 
may consist of two wires spaced about ten 

In Aerial Construction Make Your Joints In 
This Manner, then Solder Them for Perma 

nent and Fool -proof Joint 

feet apart and possibly two hundred feet 
or more in length. For the amateur who 
wishes to transmit, however, it is advisable 
to use from four to eight wires, but since 
an amateur must not exceed two hundred 
meters in wave length, the linear length of 
such an aerial must not reatly exceed one 
hundred feet in length for the inverted L 
type, and one hundred and thirty -five feet 
for the T type; nor should the effective 
height of such antennae greatly exceed 
thirty -five feet above the earth, otherwise 
the fundamental or natural wave length will 
increase accordingly. 

A FEW INSTRUCTIONS IN ERECTING. 

In laying out a permanent antenna try to 
avoid spanning it parallel to nearby high 
or low voltage power lines or telephone and 
telegraph wires, particularly if you intend 
to transmit. Otherwise you will be both- 

ered by undesirable induction while 
receiving, or you may set up danger- 
ous high frequency potentials in these 
adjacent wires when you use your 
transmitter. For this reason it is a 
good rule to erect an antenna at right 
angles to such circuits when they are 
close to your station. 

In the erection of aerials in rural 
or suburban districts spanning is sel- 
dom a difficult matter. In large cities, 

real 
however, it is another proposition, 
for then there are streets, car and 
elevated lines, lofty buildings and 

what not, which must be considered. 
This is particularly the case when the 
amateur desires to erect a long aerial suita- 
ble for long wave reception, for it is then 
that he finds that the average city building 
roof has its limitations. If a stretch has 
been decided upon which involves crossing 
streets or lofty heights and providing per- 
mission has been secured from the owner 
of the distant building to which the free 
end of the aerial is to be attached, the 
writer has often used the following unique 
method of spanning. 

A favorable opportunity is awaited until 
such a time as a fair wind is blowier 
toward the general direction of the distant 
building. An ordinary kite is then raised 
to which has been attached a good grade 
of string or cord. When the kite is di- 

(Continued on page 38) 
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Practical Plan and Method of Arranging the Var Parts Necessary to the Construction of Efficient Ae 
in This Case the L Type 
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ßy Means of This Chart One May Secure the Approximate Wavelength of an Inside Wire L Antenna by Means of Its Length and Height 

transmission, particularly spark coil trans- 
mission where the voltage is sometimes very 
high. A good rule to follow, however, is 
to assume that the aerial will eventually be 
used for transmission and therefore should 
be insulated for such work at the very 
start, making use of good quality insulators. 

Insulators should be placed in the posi- 
tions shown in Fig. 8. These insulators 
may consist of the regular manufactured 
kind, but if the beginner is pressed for time 
or is short of money, ordinary electric 
light wire porcelain cleats which are about 
four inches long and have holes at each 
end, may be used instead. As for the 
lead -in insulator, this may also be one of 
the regular kinds sold by any radio supply 
house, but if not procurable porcelain elec- 
tric light wire floor tubing may be used. 
Great care must be taken in bringing the 
lead -in thru a house to the instruments in 
such manner that it be quite clear from all 
obstructions, such as tree branches, metal 
roof, cornices, water -pipes, etc. 

KIND OF WIRE TO USE. 

Phosphor bronze aerial wire is admit- 
tedly the best kind to use in any aerial, in 
fact, it is used exclusively by Government 
and commercial stations on account of its 
great tensile strength combined with its 
good conductivity. It is usually stranded 
and comes in several sizes such as the 
seven strands of No. 19 wire and seven 
strands of No. 21. (B. and S. gauge.) The 
experimenter may use No. 14, B. and S. 
liard drawn copper wire. Aluminum wire 
of the same size is also successfully used 
on account of its lightness in weight and 
low price. There should be as few joints 
as possible in aerial wires. Where they 
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A Simple Radiophone 
By FREDERICK J. RUMFORD. E.E.* 

Athoroly 
Sans professionals should 

thoroly understand that the dif- 
ficulties encountered in the trans- 
mitting of speech without wires is 
considerably greater than the trans- 

mission of signals by means of radio te- 
legraphy. 

This outfit that I now bring to your at- 
tention has been tried out practically and 
has proven very efficient for the transmis- 
sion of speech over short distances. It was 
designed for the Amateur who has not a 

men are building outfits similar to the one 
described in this article. The builder of 
this set is one of the old timers in the radio 
game who has good working knowledge 
and practical experience in all lines of 
radio work. To this end, the writer has a 
laboratory fully equipt for the carrying 
out of radio and electrical experiments of 
all kinds and of all natures. 

This radiophone outfit is simple for two 
reasons; first, it is easily made up, second, 
it occupies very little space. It is inex- 

A G 

t 

af 
This Assembly Shows Construction Details of the Set with Necessary Explanation of Hook- 

up, etc., Mentioned In Text by Mr. Rumford. 

very fat purse, in fact can easily be made 
up at the cost of a very few dollars; that 
is, providing the said Amateur has on hand 
an Audio -tron or a Marconi Vacuum Tube 
and also a set of B- batteries. The writer 
has experimented with the Marconi V.T. 
tube but has obtained better results with 
the Audio -tron. 

The writer has conversed with friends 
at a distance of several miles and the out- 
fit proved very effective. At the present 
writing a number of very progressive radio 

Manager Rumford Radio & Electrical Engineer. 
Mg Laboratories. 

pensive, being within the purchasing power 
of the average Amateur. It is also quick- 
ly assembled, being of fewer parts than 
the average radiophone outfits. 

The blueprint accompanying this article 
is as follows : 

Figure 1 represents general layout of the 
front view of the panel, showing wiring 
which is on the back of panel, shown by 
the thick heavy lines; dimensions shown 
by dot and dash lines, also, correct posi- 
tions of the various articles and apparatus. 
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In Figure 1 on the negative ( -) side of 
the B- battery, is shown a wire to battery 
B -, which means that that wire runs 
directly back of panel to the negative ( -) 
side of the B- battery, which are mounted 
in back of panel. P.C. represents plate 
control; var, represents variometer ; A, 
aerial; G, ground; R, rheostat; g, grid; 
f, filament; p, plate; P Cl, primary con- 
denser No. 1; S C2, secondary condenser 
No. 2; and fil -con, represents filament con- 
trol for the purpose of using either fila- 
ment at will. 

Figure 2 shows a general wiring diagram 
of the whole outfit connected up ready for 
use, including external hook -ups. 

The best way of plating the "B" bat- 
teries is to arrange them at the back of 
panel directly below the transmitter arm 
and between the two side brackets which 
hold the panel upright. 

Now we will pass on to the making up 
of this outfit starting with the panel and 
continuing on until the outfit is ready for 
use. 

The panel may be of Bakelite, rubber or 
oak. In this particular instance the writer 
has used oak on the outfit described as it 
is cheaper and easily within the purchasing 
power of the average Amateur, not cost- 
ing more than 75 cents or a dollar at the 
most. The dimensions of said panel are 
respectively 11% inches high, 11% inches 
wide, and 3 of an inch thick. It is ad- 
visable to measure off and drill all holes 
that are necessary; then, the panel is ready 
for painting and varnishing, whichever the 
Amateur prefers to do. That is left to 
his own judgment. The writer used a dull 
black paint on the outfit described. 

Now that the panel is dry, the next step 
will be to mount the different apparatus. 
(The making of the primary and second- 
ary of the variometer will be fully ex- 
plained a little further on in this article.) 
It is advisable to mount the panel on 
bracket forms previously mentioned as by 
doing so it will leave the wiring easier for 
various changes of the hook -up. It is also 
best to use ridge wiring thruout the 
whole panel. The panel should be screwed 
firmly to the bracket, it is advisable for the 
Amateur to make the bracket up to the 
best of his own judgment. 

The primary form of the variometer is 
of heavy cardboard or Bakelite, and its 
dimensions are respectively 2 inches long, 
4¡i inches in diameter, and with walls 
1/16 of an inch thick. It is advisable to 
paint the form with a good coat of shellac 
and let it stand to dry thoroly before 
winding the wire on it. After the form 
has dried, drill an eighth inch hole thru 
the center, allowing the placing of a one- 
eighth inch shaft for the purpose of rotat- 
ing the secondary coil within the primary 
coil. There is also a small hole drilled at 
each end of the coil to permit two small 
screws with nuts to be fastened on. To 
these screws will be connected the start 
and the finish of the coil windings. Con- 
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nected from these screws will run a flexi- 
ble wire to the binding posts on the panel 
thereby eliminating the possible chance of 
the wires getting broken off short. These 
flexible wires may be made of No. 18 lamp 
cord. 

Now we are ready to pass on to the 
winding of the primary coil. It will be 
wound with No. 26 S.S.C. magnet wire 
and the winding will start one eighth inch 
in and continue to one eighth inch from the 
end. There will be 91 turns of wire in all, 
making a total of 98 feet 8 inches of wire 
but it is best to obtain about 120 feet of 
wire which will leave a sufficient amount for 
the starting and finishing ends. It is also 
advisable to purchase one -eighth pound of 
wire in case the Amateur would like to 
make up several of these coils. After the 
wire is all wound on the form, it should 
be given a coat of shellac. (I wish to state 
now that when you apply the shellac to the 
coil, use a very thin coat of it, and it is 
then advisable to let them dry over the 
stove for a couple of hours, the reason for 
this being that shellac forms an imperfect 
dielectric, thereby causing energy losses.) 
Just before the wire gets firm and solid 
on the form take your screw- driver and 
wedge apart the wires over the hole so as 
to allow the secondary rotating shaft to 
be pushed thru, allowing plenty of freedom 
for the shaft to work. Now that the coil 
is ready to mount on the panel, it is best 
to mount it with two small brass wood 
screws. There is an eighth inch space at 
each end, which will give plenty of room 
for the two screws. These screws should 
be about one -half inch long, that length 
being ample enough to hold the coil very 
nicely. 

Now for the make -up of the secondary 
coil which is similar to the primary coil. 
The secondary form of the variometer di- 
mensions are respectively 2 inches long, 
3 inches in diameter and with walls of 
1/16 inch thickness. It should be shellacked, 
drilled etc., just as was done before on 
the primary coil form. After this coil is 
dry it is ready for the winding, and, it 
should be wound with No. 30 S.S.C. magnet 
wire. The winding will start one eighth 
inch in and continue to one eighth inch 
from the end. There will be 134 turns of 
wire in all making a total of 109 feet 7 

inches of wire but it is best to obtain about 
125 feet of wire which will leave a suf- 
ficient amount of wire for the starting 
and finishing ends. It is also advisable to 
purchase one eighth of a pound of wire in 
case the Amateur would like to make up 
several of these coils. After the wire is all 
wound on the form, it should be given a 
coat of shellac. Just before the wire gets 
firm and solid on the form, take your 
screw -driver and wedge apart the wires 
over the hole so as to allow the shaft to 
be pusht in tight. This secondary shaft 
should be about five and one half inches 
long and one eighth inch in diameter. On 
the front end of it should be soldered a 

one and one quarter inch knob and pointer. 
In front of this pointer have a 180 degree 
celluloid or brass scale. In back of the 
panel this shaft is threaded its entire length. 
It will have nuts drawn up close to the 
secondary form at the back and front at 
each end on the secondary form as this will 
serve to hold the secondary coil very firm 
and tight, thereby allowing it to revolve 
very easily within the primary form. At 
the front of the panel the pointer will in- 
dicate on the scale the degrees revolved, 

The contacts used for the filament con- 
trol, and the B battery plate control 
switches are 1 inch long with a head 3/16 
inch long and I/ inch diameter, of either 
copper or brass. The switch knob is one 
and three eighths inches in diameter and 
swings in a radius of one and one -half 
inches. This three contact switch is for 
the purpose of .using either filament of the 
Audio -tron at the will of the Amateur, and 

the seven contact switch is for the purpose 
of regulating the positive flow of the B 
battery to the plate. Six of these contacts 
are connected with six different taps on the 
B battery in the back of the panel, the sev- 
enth contact is an idler. 

The transmitter used with this outfit 
is of the type which the Electro Import- 
ing Co., lias for sale at the small cost of 
one dollar, and it has proven very efficient 
and suitable for the needs of the.outfit in 
question. 

The binding posts can be either copper 
or brass whichever the Amateur prefers; it 
is advisable to have a screw about 2 inches 
long and 3/16 of an inch in diameter ; use 
plain brass washers, there are 15 binding 
posts in all. 

The purpose of the two binding posts at 
the B battery is meant for the times when 
the Amateur would like to test out his B 
battery, but the average B batteries are 
usually made up so that it is impossible to 
test them unless you disconnect them. The 
primary coil has two binding posts so that 
if the Amateur would like to shunt a con- 
denser across the posts, it could easily be 
done. It is best to use one with .005 mfd. 

General wiring Diagram of the Whole 
System Connected Ready for Use. In 
This Hookup Various Instruments Are 

In Proper Position. 

capacitance. If a condenser is used, the 
secondary has two binding posts in order 
to shunt a condenser with a capacitance of 
0.001 mfd. This condenser is essential as 
otherwise your outfit would not prove a 
success, but it is best for the Amateur to 
use his own judgment as to what con- 
densers to use. 

Figure 2 gives a good description of the 
general hook -up and connections of this 
outfit. 

The writer has used a rheostat with a 
resistance of from 10 to 15 ohms, and in 
fact the ordinary battery rheostat will do 
very nicely. The filament is lighted with a 

6 volt 60 ampere hour storage battery. 
The writer used from 10 to 15 No. 703 

Eveready flashlights batteries wired in 
series. There are six taps taken from the 
last six batteries these taps running to 
switch contacts on the front of the panel, 
thereby regulating the B battery current. 
In Figure 3 is shown the method of mount- 
ing the B batteries at the back of the panel 
between the two bracket braces as well as 

the method of mounting the telephone trans- 
mitter. As will be seen in Figure 2 the 
wiring is very simple and there are not 
many wires to contend with. I think if the 
blueprints and the descriptions are worked 
out carefully that the Amateur will be 
more than pleased with the results ob- 
tained. 

The blueprint is self -explanatory and if 
followed closely will enable the Amateur 
to build up this outfit correctly. 

rt('i 
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OPERATING DATA. 
The writer has tried different experi- 

ments in connection with this outfit such 
as the following, conecting this circuit with 
a loop which brought very good results, 
connecting a receiving loading coil in series 
with the primary and the aerial. This con- 
nection will increase the transmitting power 
of the outfit greatly. In the course of his 
experiments the Amateur will come across 
a number of good circuits which will prove 
of great value to this outfit. While on the 
subject of experimentation, the writer 
might add that even while the set is in- 
structive, it is also a great source of pleas- 
ure, as the Amateur and his friends, can 
converse with other acquaintances. In fact, 
why wouldn't it be a good idea for a group 
of boys, or rather young men, to form a 
club for this purpose? We might also 
recommend that when a young man is mak- 
ing the outfit up for his own use, he might 
take advantage of the opportunity and make 
up two outfits. He will easily be able to 
sell the second outfit for at least what his 
own cost him. 

EDITOR'S Nora: /n a recent letter re- 
ceived from Mr. Rumford he mentions the 
fact that he has actually covered a talking 
distance of 5 to 7 miles when employing 
from 180 to 200 volts on the plate. Hew - 
ever, it is not every Amateur who has this 
voltage "on top" so that with the lower 
plate potential of 50 volts more modest re- 
sults are to be expected; the author having 
covered between 3 and 4 miles effectively. 
All other things being equal, it is thus 
evident that a higher plate voltage will 
produce correspondingly better distance re- 
sults. 

RULE FOR WAVELENGTH. 
A good rule for estimating the wavelength 

of the antenna is as follows : 

Add the length to the lead -in. Add to 
this the ground and if there is more than 
one wire, one -third of the length of the 
aerial. This is in feet. Divide this total 
by 2 and add the result to the addition 
above made. This will give the approxi- 
mate wavelength in meters. Example: 
Length of aerial, 65 feet ; lead -in, 12 feet; 
ground 20 feet. 65 plus 12 plus 20 eq. 
97. Add 22 eq. 119. Divide by 2 eq. 59. Add 
119 to 59 eq. 178 eq. wavelength. Here 
the fixt factor is to add to the length of 
the aerial, the ground and the lead -in, 
one -third of the length of the aerial. 

This will help the amateur to determine 
the natural wavelength of his aerial. If 
he will not have this longer than about 160 
meters, he will not exceed his allotted 200 
meters after he has added the additional 
length to his antenna circuit by the secon- 
dary of his transformer and the condenser. 

May I suggest to readers the study of 
the use of the tin roof of the house over 
which the aerial is strung as a ground. 
using no other ground than this? Connect 
the roof by soldered No. 4 wire to both 
front and back. Here the roof acts as the 
lower plate of the condenser aerial, the lat- 
ter being sufficiently above it to be effective. 
Mr. Ferris, of Philadelphia, has for some 
time used the roof solely as his ground. 
getting more amperes into the circuit than 
when he used the water pipe or gas pipe 
system. The flat -top aerial might well be 
parallel with the roof and not slanting as 
is common. Mr. Roberts of this city unites 
two roofs in one and gets more radiation 
than with one. 

When the roof is used as a ground, the 
estimate of the lead -in is from the aerial 
to the set and of the ground from the set 
to the roof and not to the actual ground. 

It will be interesting for the amateur to 
try this and report results. 

Contributed by 
GORDON M. CHRISTINE, M.D. (31W), 

President of Philadelphia Amateur 
Radio Association. 
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"The President's Special" 
By THOMAS W. BENSON and CHARLES S. WOLFE 

THE Storm King held full sway. With 
terrible persistence the wind -whipt 
snow whirled down on city and ham- 
let, on street and field. The white 
blanket rapidly grew into a knee -deep 

quicksand. And then the bitter wind took up 
its blizzard task, drifting, drifting, drifting. 
An ice -cut, bare -swept corner, here, a soft, 
relentless mountain there. 

Within the station a little 
group awaited the express. 
There was an overworked 
business man there in the 
corner, pacing to and fro 
with nervous step, his mind 
doubtless crammed full of 
calling responsibilities, only 
vaguely aware of the White 
Terror without, in ward l> 
fuming at his enforced wait 
Flanked by two black bags. 
a young and very pretty 
woman sat as close to the 
radiator as she possibly 
could, very much aware of 
her comeliness, and scarcely 
concealing her interest in 
the well -groomed traveling 
salesman who was hurrying 
thru his order -book so that 
he might begin a very prom- 
ising flirtation. A pair of 
chattering Italian laborers, 
off to new fields of endeavor, 
carried on a gesticulating 
conversation over by the 
telephone booth, while the 
quietly dressed detective 
wondered what would happen if some one 
were to tie the hands of these swarthy 
fellows. When not engaged with these 
rather fruitless speculations, he bethought 
him of his journey westward, undertaken to 
bring back to justice a yegg captured yes- 
terday in a far -off city. 

And while these folks waited in comfort, 
down in the yards below them a train crew 
risked life and limb momentarily in an effort 
to make up the train that was to carry the 
waiting group to their various destinations. 
And up in the tower the dispatcher and his 
little band made Herculean efforts to safe- 
guard them while they rode, a task that re- 
solved itself into a struggle between falling 
snow and falling wires. 

For dying sounders gave evidence of 
breaking circuits, and junction after junc- 
tion, station after station, lapsed into si- 
lence, and the staccato bedlam of a few 
hours before became a fitful chattering. The 
slender, miles long copper nerves which they 
had so cunningly strung out from this gigan- 
tic brain were failing, snapping under their 
burden of snow, yielding to the terrific 
strain imposed by the slashing wind. 

The dispatcher tried in vain to get in touch 
with the other terminal of the line. Five 
minutes of patient calling brought forth no 
response. Cursing under his breath, he 
turned savagely to the corner where the 
little -used radio telegraph outfit was housed. 
Rigged out as an experiment, it had never 
outgrown that stage. Now it occurred to the 
overwrought dispatcher that in this extrem- 
ity the equally overwrought chap at the 
other end might be turning to this storm- 
proof hurler of intelligence as a possible 
means of reaching him. 

Donning the receivers, he twirled the con- 
trolling knobs of the coupler, hovering 
around the wave length where Mountain City 
would come in if he was on the air. Not a 
chirp rewarded him. To make sure that the 
set was working, he dropped down to two 

hundred meters and was greeted by the 
hoarse roar of some amateur's spark as that 
worthy chatted amiably with a kindred soul 
some place on the globe. The dispatcher did 
not linger to read any of the banter. He 
snapped the antennae switch over viciously, 
his long, nervous fingers closed over the key 
and the blue flame leaped in the whirling 

dition, if such a thing was possible. 
On scheduled time, grisled Tom Murphy 

brought his train to a grinding stop at the 
station platform, and with a sigh of relief 
the tired business man scrambled aboard. 
The two Italians laborers and the detective 
made their way to the smoker, while the 
pretty young woman, chatting comfortably 

with the traveling salesman, 
settled herself and her bags 
in a Pullman chair. Seated 
in the warm cars, they all 
forgot their tiresome wait at 
the station and settled them- 
selves down for their long 
ride thorugh the night. 

As the signal over his head 
hissed twice, Murphy lifted 
the latch- and the express 
moved out into the storm. 
Clearing the yard limits with 
a warning whistle shriek, she 
gathered momentum and her 
red markers merged into the 
storm blackness. 

Back in his coach the op- 
erator reached out thru the 
darkness for the office he 
had just left. The whirling 
gap above his head flamed 
and died as he sought to 
establish contact with his 
chief. 

The answering roar of 
Danville's spark greeted him 
as the antennae switch went 
up, and the five K.W. poured 
his chief's instructions into 

his ears. Maintain constant watch thruout 
the ride. Inform the home station at once 
as unusual conditions arose. Orders would 
reach him as developments transpired. 

After he had acknowledged, he heard 
Danville calling Mountain City. Tuning 
swiftly, he was able to catch the other's re- 
ply, and as he read off the message from the 
other end of the line he realized that no or- 
ders would be necessary from the data just 
sent. Danville was reporting a practically 
clear track, for most of the trains had been 
successfully reached and orders for the two 
that were still moving were already awaiting 
them at stations beyond their last reported 
points. 

As Danville's O. K. died away the oper- 
ator on the train heard a faint, whistling 
signal, and as he brought the station to tune 
read one of the other company stations re- 
porting to Mountain City the successful side 
tracking of one of the remaining trains 
there. 

Interested in this very practical demon- 
stration of the utility of the radio, he fell to 
wondering just what he could get out of the 
set, and opened up with a call for the station 
which he had heard talking to Mountain 
City. To his amazement, his call was an- 
swerved at once and he chatted a while with 
the man at that junction. 

Calling his chief at Danville when he had 
finished, he reported establishing communi- 
cation with Bear Creek. The dispatcher, re- 
laxed now and enjoying the rather novel 
sensation of chatting with the speeding ex- 
press, replied that he had read the conver- 
sation and instructed his operator to see 
what he could raise. 

Nothing loathe, that worthy began calling 
several stations, with varying success, and 
as grim Tom Murphy on the lurching mon- 
ster ahead fought out his battle with the 
rampant elements and snow -filled cuts, he 
kept in constant touch with his chief and 
others. 

"He Turned 
Used 

Savagely to the Corner Where the Little - 
Radio Telegraph Outfit Was Housed" 

gap as he pounded out the call. 
As the man -made lightning died down to 

stunning silence, and the switch blades 
hooked in the receiving instruments, there 
came to his straining ears the high -pitched 
answer from the station at Mountain City. 

Sighing his relief, he shot back the stream 
of questions, answers to which he must have 
before he dared start that little group of 
passengers waiting down there in the sta- 
tion, whirling out into the storm -torn night. 
What trains were moving? Where were 
they? Could they be reached from the 
Mountain City end? 

As the answers to his queries whispered 
into his ears from out the snow -laden air 
his face cleared. Swiftly he formulated his 
plan of action and then sent it leaping thru 
the ether to the alert man at the other end. 

"Get everything off the metals as soon as 
possible. Side track what few trains are 
moving wherever they can be reached. Give 
the express a clear right of way from one 
end of the line to the other, and let her try 
to make it." 

As Mountain City acknowledged, he swiftly 
reviewed the location of the few experi- 
mental radio stations strung along the line. 
Thank fortune, he reflected, there was still 
one this side of the nearest eastward mov- 
ing train, at which point it could be held. 
That would give the express undisputed 
right of way to the other terminus. 

The heretofore little considered radio sys- 
tem went up several notches in his esteem 
as he rapidly wrote out his orders. To the 
conductor of the express, along with his 
usual papers, went the order to add the ex- 
perimental coach which contained the trav- 
eling radio station to his train. It was lying 
unused on a siding in the yard. An over- 
worked operator hastily donned his over- 
coat and stumbled thru the blinding 
smother down to the car, and while the 
coach was being added to the train worked 
feverishly to get the set into operating con- 
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And so, while the passengers slept or chat- 
ted in the coaches behind, the flaming sparks 
crashed, and the slender finger of the wire- 
less hovered over them protectingly thru the 
night. 

And along the right of way, in a lonely, 
storm -battered farm- house, a young fellow 
sat late into the night at his little table, the 
'phones over his ears unfolding to him the 
marvelous happenings of the night. He had 
picked up Mountain City's first futile calls 
for Danville and, fully awake to their im- 
port, he had followed breathlessly the prog- 
ress of events as the finger of fate wrote 
possessed him. 

He had sighed in relief 
when Danville came on the 
air and the scrawled pad 
before him contained every 
word of the conversations 
since. He had succeeded in 
tuning in all the railroad 
stations, and his delight was 
boundless when he had 
raised those first calls from 
the station on the speeding 
train. 

He thrilled and marveled 
as he copied the rhythmic 
Continental from the rail, 
and again and again his fin- 
gers crept to his key as the 
desire to raise that speeding 
station possest him. 

But with that good sense 
which is the joy of every 
one who knows the average 
amateur, he hesitated to butt 
into the exciting game. He 
feared that his spark might 
be engrossing that all - 
important operator just at 
the critical moment when 
Danville or Mountain City 
would want that train sta- 
tion vitally. 

And then the moving finger 
of destiny began writing in good earnest. 
For from Danville came a coded message 
for the road's president in Mountain City. 
The youth at the table copied that coded 
message, but attached no importance to it; 
and for thirty minutes more listened to the 
chatter between the stations along the road. 

But in Mountain City that thirty minutes 
was eventful. A call -boy had gone forth 
into the night to arouse the sleeping official 
and deliver that coded message. Duly deliv- 
ered, it had brought action with a vengeance. 
For in a marvelously short space of time the 
president's limousine had whirled up to the 
railroad offices and the president burst in on 
the dispatcher, bellowing for his special 
train. He must go to Danville, and he must 
go right away. 

Orders flew thick and fast, and before 
many minutes had elapsed the panting mon- 
ster had drawn up to the station platform 
and the special had lunged eastward into 
the night. 

The dispatcher turned to his set. He raised 
Danville, and the flickering spark told of 
the departure of the president s train. 

At his instruments, the youth copied this 
message with interest, and then realized 
what a part the wireless was to play. It now 
became its mission to halt the rushing ex- 
press at some siding along the way in order 
that the special might go by safely. 

He heard Danville and Mountain City 
agree on the point of passing, and chuckled 
with amusement and amazement as he real- 
ized the errot they had both mr de. For even 
as he heard Danville get Eagle Pass and 
hand him the order to set the board against 
the express he realized that that juggernaut 
had left the Pass behind her ten minutes be- 
fore. 

Eagle Pass quickly informed the dis- 
patcher at Danville that the express had 
passed his station. There was a silence as 
the dispatcher digested this fact. Then he 
called Mountain City for a hasty confer- 
ence. Quickly they agreed on the next pass- 

ing point, and then into the lad's ears came 
the startling intelligence from Mountain 
City: "There is no station equipped with 
radio between the Pass and the two trains." 

Then, with relief, the boy though of that 
station on the train, and nodded with satis- 
faction as he heard Danville report that he 
would give the order direct to the train. 

A moment later the call for the express 
was thundering through the ether. 

Silence. 
Again the whistling dots and dashes. 

Again silence. 
Again, and yet again, the big station 

reached out after the flying express, only 

yt 
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could not see the block signals at all. But 
still, like a good soldier, he drove her on 
into the night. 

And back in his coach. the operator 
puzzled over the absolutely silent atmos- 
phere. Not that he worried, for he was 
assured of the right of way. But he real- 
ized that some conversation must be passing 
between the road stations, and he was hear- 
ing nothing. He jotted this fact down on 
his report sheet. 

Totally unaware of the menace hovering 
over his train, he leaned back yawning to 
light a cigarette. 

And while he smoked contentedly away, 
Danville and Mountain City 
shrieked his call letters in a 
frenzied duet. Both dis- 
patchers had lost their heads 
and had he been able to hear 
their calls he would hardly j have been able to straighten 
out the tangle. They were 
jamming each other hope- 
lessly. 

And with this bedlam ring- 
ing in his ears, the amateur 
in his lonely farm -house 
reached a decision. Gritting 
his teeth unconsciously in 
the emergency, he reached 
up to his oscillation trans- 
former and deliberately 
threw his set out of tune. 
Hastily he prepared to throw 
the broadest wave he could 
possibly emit. He glanced 
at the last useless train or- 
der copied on the pad before 
him. 

And then the whirling gap 
above his head spit fire as 
the little half K. W. trans- 
former staggered under the 
overload. 

With condensers perilously 
near the rupture point, the 

wailing gap blazed out its supreme effort to 
penetrate the fatal pocket and save the 
tearing trains from disaster. 

"H. Q. H. Q. H. Q.," it seemed to the 
boy that his condensers simply must go. 
"Msg. Msg. Msg." 

Daring to plug her no longer, he threw 
his switch over to receive, and strained his 
ears for a token that his wave had broken 
the barrier. 

The wailing shriek of Danville blended in 
fearful, unharmonic' duet with Mountain 
City's roar smote his tensed car drums. He 
realized that if the express was answering 
it would be impossible for him to get the 
weak signals. 

He resolved to risk everything on one 
mighty slender chance. Down went the an- 
tennae switch, and again the blue lightning 
flashed, and broadcast went the warning to 
the Death -headed express. 

"H. Q. H. Q. H. Q. Msg. here for you 
to side track. President's special running 
against you. Too late. Back her." 

Again, and yet again, he flung his warning 
into the snow -filled ether. And then the out- 
raged condensers gave up the struggle 
against overwhelming odds. With a strag- 
gling red sputter, the whirling gap lapsed 
into silence. 

With a sob the boy relaxed bis hold on the 
key and jerked the antennae switch up. The 
air was still hideous with the bedlam from 
Mountain City and Danville, aided now by 
a howling wail from Eagle Pass. 

But to return to the express. 
An icy blast from the opened door her- 

alded the entrance of the conductor and the 
smoking operator waved his hand in erect- 
ing "Howdy, Powers,' he said. "low's 
tricks ?" 

"Pretty fair," replied the conductor. "I [ow 
under Heaven does Murphy keep her roll- 
ing through this snow? According to I [oy le, 
we should have stalled hours ago?' 

"Great little boy, that." nodded Elie Ini - 

(Conimued on pow 40) 
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"And in a Little 
Farm House a 
Youth Thanked 
God That His Lit- 
tle 1/3 k.w. Had 

Broken Thru" 

to receive no reply. The train which had 
been chattering away a half hour before 
was "off the air." 

A little concerned, the youth made a rapid 
calculation. Then he whistled softly. For 
reckoning from the last report from the 
express, and estimating the speed of the spe- 
cial, he reached the conclusion that the two 
trains were only a few miles apart, and 
each doing its best to annihilate the remain- 
ing space in the shortest possible time. 

Breathless, he listened. Danville gave 
over calling the train, and raised Mountain 
City. "I can't get the express," the whistling 
Continental said. "See if you can reach the 
special." 

Came the terse reply: "Special not equipt. 
Better get the express." 

Danville wasted no time replying. Again 
and again the call for the train shrieked 
thru the night. But not a signal came back 
in answer. 

Once more the whistling signals spelled 
out the Mountain City call, and the roar of 
that station sounded in answer. "You try 
for the express," said Danville, "I can't 
reach him." 

In obedience the Mountain City operator 
stung the ether with calls for the express. 
Over and over again came the now- frantic 
shriek for the train. But no answering sig- 
nal came from that station. 

With dismay the youth at his table guessed 
the truth. By a trick of fate the deadly 
freak had intervened. The express was in u 
"pocket." 

On the train the tired business oral[, his 
turmoiled brain at rest, slept peacefully. The 
two Italian laborers, unconscious of onrush- 
ing disaster, snored in their scat in the day - 
coach. The girl and the salesman, defying 
the suntmons of outraged bodies, chatted on 
between yawns. The detective dreamed 
peacefully of home and his children. 

Out on the engine Murphy strained his 
eyes as he tried to penetrate the whirling 
snow. lle cursed as he realized that he 
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RADIO DIGEST 
AN AUTOMATIC CALL DEVICE. 

By B. BIN YON, B.A., O.B.E. 
The short space at our disposal does not 

permit treating this subject historically, but 
as a matter of interest it is worth while 
noting that the early forms of radio appa- 
raus, operated by a coherer with relay and 
bell, constituted an elementary form of call 
apparatus and doubtless the advantages of 
being able to ring up in the manner of line 
telegraphy and telephony was considered of 
great importance at the time. It is prob- 
able, however, that the introduction of aural 
reception presented so great an improve- 
ment in reliability and sensitivity over the 
old coherer methods as to completely swamp 
any benefit to be gained by the use of "call - 
up ' apparatus; moreover, aural reception 
has come to be so universally applied to 
radio communication that it Is now diffi- 
cult to conceive of any mechanical substi- 
tute having the sensitivity and discriminat- 
ing qualities possest by the human ear. 

The development of mechanical appli- 
ances to minimize skilled labor must now 
be regarded as the progressive aim of every 
branch of modern engineering. The diffi- 
culties encountered' in the design of such 
appliances usually increase in proportion 
to the delicacy of the operations to be per- 
formed, more particularly so where me- 
chanical devices have to attain a sensitivity 
and selectivity equivalent to that of the 
human senses. 

The mechanical "call" or watchkeeping 
apparatus may be attached to any Radio 
receiver in lieu of, or in addition to, the 
head telephones usually worn by the opera- 
tor. 

The apparatus consists of two units: 
(1) A sensitive relay operated by ther- 

miomic valves (vacuum tubes). 
(2) The mechanical selector. 
Demonstrations were given by means of 

a buzzer in which the apparatus rang the 
bell in response to the distress signal SOS 
and the call letters 2AA and disregarded 
all other signals. 

At the conclusion of the discussion sig- 
nals were received from Slough ringing the 
bell in response to the call letters 2AA. 
The apparatus was also shown actuating 
on signals from North Foreland Wireless 
Station and the Air Ministry- Abstract of 
a lecture read before the Wireless Society 
of London, April 20, 1920. 

RADIO COMMUNICATION ON 
FRENCH RAILWAY TRAINS. 

The French railway administration has 
recently preoccupied itself with radio ex- 
periments whereby it has attempted to es- 
tablish satisfactory communication between 
the engineer of one train with that of an- 
other train several miles behind or ahead 
of it. 

Of course there is nothing new in the 
application of radio to railroads, some very 
interesting experiments having been con- 
ducted by the Delaware, Lackawanna and 
Western Railroad several years ago. The 
experiments demonstrated notably that the 
in <truments must bear special connection 
and arrangement and that a special wave- 
length may be used, owing to the fact that 
tsith this system the present antenna does 
not absorb sufficient energy. It is also 
necessary to devise an artificial ground or 
counterpoise rather than seek to establish 
an actual ground thru the wheels and re- 
lay of the car. 

By the end of 1914 the French radio 
telegraph service operated with entire satis- 
faction to everyone; that is, the public as 
well as the equipment personnel. In con- 
sequence it was thought that since the tele- 
phone had replaced the telegraph in rail- 
road work. radio telephony would probably 

prove equally adaptable in place of radio 
telegraphy. 

Thanks to Mr. Lee DeForest in connec- 
tion with the work of one of his engineers, 
Mr. C. Logwood, two special types of radio 
sets were constructed for these tests. This 
system consisted principally of microfone 
transmitters, tungsten filament vacuum 
tubes, simple amplifier and an alternator 
of 40,000 cycles propelled by a Sperry steam 
turbine which had a capacity of 4,000 revo- 
lutions per minute. The power unit was 
placed in the baggage car and the turbine 
(rotor supplied with steam directly from 
the locomotive. 

With this equipment reliable communi- 
cation was establisht up to 180 kilometers. 
-L'Electricite' Pour Tous., April, 1920. 

AERIALS -THEIR FORMS AND 
USES 

By PHILIP R. COURSER, B.Sc., A.M., I.E.E. 
An interesting and highly instructive 

article appeared in the Wireless World 
(England), of May 15, 1920, under the 
above title. The writer begins with the 

Radio Articles in 
July Issue 

Electrical Experimenter 
Radio Controls Naval Ship Target 

at Sea 

Listening for Signals from Mors - 
By Dr. Frederick H. Millener 

A War -Time Radio Detective, Part 
3, by Pierre H. Boucheron 

Free Radio Course for Ex- Soldiers. 
a Story of the "K. of C." Post 
War Services, - by Wm. M. 
Bolger 

Marconi -The Master Radio Ex- 
perimenter, with Photo of the 
Signor 

Spark Gaps for Radio Amateurs 
and How to Build Them, -by 
Pierre H. Boucheron 

Have you a Wireless "Scrap Book "P 
-by Albert Lee Woody 

Antenna Radiation and Ground Re- 
sistance,-by E. T. Jones 

Transformer Using Spark Coil Parts 
A New Telegraph Code 
Wireless and Electrical Laboratory 
Monthly Prize Contest 

early form of Marconi aerial and grad- 
ually explains the various types such as 
the Lodge aerial with no earth connection, 
the Maltese Cross aerial, the fan shape 
aerial used at Poldhu as well as the typical 
forms of modern aerials, which includes the 
umbrella T and the inverted L. Attention 
is given to the closed loop type of aerial 
referred to as frame aerials, of which the 
writer has the following to say: 

"These loop aerials have, in addition, 
valuable directive properties; that is to 
say, they are capable of transmitting or 
receiving best from one or two directions 
as compared with the more uniform dis- 
tribution of radiation resulting from the 
ordinary open aerials. The various other 
forms of directive aerials used with dif- 
ferent sets of apparatus and for various 
purposes are mostly modifications of the 
simple loop." 
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THE AMATEUR IN FRANCE. 
L'Electricien in its issue of March 15th 

last gives details of the French Ministerial* 
decree dated February 27, 1920, embody- 
ing the rules and regulations under which 
small private wireless installations, for the 
reception of time signals and meteorologi- 
cal telegrams only are permitted in France. 
The regulations are stringent and the fa- 
cilities for amateur wireless work very re- 
stricted. Transmission will not be allowed. 

STRAIGHT DETECTION VS. THE 
OSCILLATING TUBE. 

In a report of the test submitted by the 
Naval Aircraft Radio Laboratory a prefer- 
ence is expressed for straight detection and 
high amplification in the reception of spark 
signals, instead of the present system using 
the oscillating tube. This brings up a ques- 
tion that has been much discust. All of 
the research work done in the development 
of radio compass apparatus at this labora- 
tory has indicated that reception of spark 
signals by means of the oscillating tube 
produces a much sharper minimum than 
that obtainable with detection and amplifi- 
cation. A rather lengthy and thorn inves- 
tigation was carried on and a comprehen- 
sive report submitted. This report con- 
cerned itself mainly with the relative ad- 
vantages of dampt or undampt wave re- 
ception in connection with radio compass 
operation. The data obtained in that re- 
port gives good evidence in favor of the 
oscillating tube method of reception. It is 
perhaps true that for a green operàtor the 
true tone reception may be more pleasing 
to the ear and for psychological reasons 
result in better bearings, but the generally 
expressed opinion of experienced radio 
compass operators favors the oscillating 
tube method. An important factor in this 
connection is the question of upkeep; the 
oscillating tube method requires but two 
stages of audio frequency amplification, 
while for straight amplification, to give the 
same signal strength, several stages each 
of radio and audio frequency amplification 
are required with consequently more expen- 
sive apparatus and higher upkeep. 

TELEGRAPHY, TELEPHONY AND 
SIGNALS. 

New Phenomena Discovered by Means of 
Vacuum Tube Amplifiers. -The tremendous 
energy amplifications obtainable in modern 
triode amplifiers seem to open up new 
fields for research concerning the consti- 
tution of matter. Recently Schottky stated 
that by employing sufficiently powerful am- 
plifiers it should be possible to hear in a 
telephone the sounds caused by the individ- 
ual electrons colliding with the atoms in 
a conductor carrying electric current. 
Schottky indeed suggested that a limit was 
set to the possible amplification obtained 
with electron tubes by the noises or elec- 
tric disturbances emitted when the elec- 
trons impinge upon the plate of the tube. 
Barkhausen now has actually observed 
similar phenomena in ferromagnetic sub- 
stances. In listening with a multi -stage 
amplifier across a coil wound on one leg 
of an iron core, he heard a crashing sound 
when the magnetic induction in the core 
was continually varied by advancing and 
then pulling back a magnet. He explains 
this sound as resulting from the electro- 
magnetic shocks given to the amplifier 
when the individual molecular magnets 
suddenly go over from one polarity to the 
opposite as the field strength changes. The 
best results were obtained with rather thin 
wires. -Physikalische Zeitschrift, Septem- 
ber 1, 1919. 
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.....CLUB GQSSIP 
Radio Club of America. 

On Friday evening May 28 1920, a regular 
monthly meeting was Meld at Columbia University, 
Engineering Building. 

After the meeting, Mr. George E. Burghard gave 
a dinner at his home. Among those present were 
Mr. E. H. Armstrong, inventor of the Armstrong 
circuits; Mr. E. V. Amy; Mr. George Eltz, Jr.; Mr. 
Harry Sadenwater, radio officer of the N. C. 1, 
which made the famous trans -Atlantic flight; Mr. 
John F. Grinan, of 2 P. M. fame, and who inci- 
dentally was the first man to send an amateur 
message from the Atlantic to the Pacific direct with- 
out relaying. 

Mr. Burghard read a most interesting paper on a 
low -power radiophone which he designed and oper- 
ates on 110 volts D. C. 

Mr. Spangenberg explained in detail the phone 
he is using at his station, 2 ZM. Mr. Amy read a 
paper on the rectification of alternating currents for 
use on continuous -wave trans. 
mission, explaining the method 
of using transformers and com- 
parison as to initial cost of using 
motor generator. 

Washington (D. C.) 
Radio Club. 

Mr. Earl C. Hanson, Expert 
on Audio Frequency Currents for 
the Navy Department. spoke be- 

. fore the Washington Radio Club 
at the June 5th meeting on the 
latest inventions in the Audio 
Frequency Electrical World and 
their importance and use during 
the World War. 

Mr. Hanson described the two - 
plate system of audio frequency 
wireless communication used by 
our Signal Corps in the trenches 
by which secret communications 
were past rapidly along the 
fronts to advise, simultaneously, 
all troop movements. The sys- 
tem was brought to a practical 
state by his own discoveries. To 
the layman the idea consists in 
transmitting by conduction thru 
the earth audio frequency voice 
currents and picking up these 
currents at a distant receiving 
station by means of a thermionic 
vacuum tube amplifier connected 
to the two -plate system and as- 
sociated with a set of head tele- 
phone receivers worn by the 
operator who receives the mes- 
sages. 

Mr. Hanson also described the audio frequency 
Piloting Cable system, used with such great success 
in guiding ships through minim fields and recently 
employed in harbors along the Pacific coast and in 
New York harbor for guiding commercial ships 
through heavy fogs and in darkness. The system 
comprises a cable which is laid along the channel 
bottom and supplied with a low frequency current. 
The lines of force emanating from the cable are 
picked up by an audio frequency amplifier con- 
nected to port and starboard equipment on ship 
such that the energy from the cable is only received 
when the ship is directly over the cable. The navi- 
gator steers his ship so that maximum energy is 
received from the cable and thus follows the hidden 
electrical line of safety either through a tortuous 
harbor or a dangerous mining field. 

Mr. Hanson also discust applications of the 
electrostatic phonographs in use at Walter Reed 
Hospital to cheer the individual bed patients who 
pick up music by small hand receivers from a cen- 
tral wireless transmitting phonograph operated by 
one of the head nurses in the library of the hos- 
pital. 

The Washington Radio Club is rapidly increasing 
in membership. Meetings are held the first and third 
Saturdays of each month at the National Radio 
School, Washington, D. C. All interested in radio 
are invited to attend these meetings. Address any 
communication to the club care of the National 
Radio School,' Washington, D. C. 

Our meetings, which are held at the home of 
Milo A. and Kermit R. Bloomer, are very interest- 
ing, and we have almost perfect attendance at each 
meeting. 

We are associated with the American Radio Re- 
lay League as a club and in the near future prac- 
tically every one will be affiliated with this organ- 
ization as individuals. 

On July 2d, 3d, 4th and 5th there is to be a 
regatta held- at Burlington, Iowa, under the aus- 
pices of the Mississippi Valley Power Boat Asso- 
ciation. This promises to be one of the largest and 
most successful regattas ever held in this part of 
the country, some of the features being fast boat 
races, fireworks in the evenings, high diving and 
performances by Mack Sennett's "Bathing Beau- 
ties" and many other events too numerous to men- 
tion. 

The Radio Club of Burlington has been given the 
task of timing the races, which are to be held on 

has been used previously by them under govern- 
ment licenses. Let it also be understood that we 
will endeavqr to comply with government require- 
ments as much as possible, especially in regard to 
our wave lengths. 

The time from 12:00 o'clock noon until 8:00 
o'clock P. M. each day Wing regatta will be set 
aside for regatta business,auch as timing the races, 
which are to be held from 2:30 P. M. until about 
6:00 P. M. in the evening It is also during this 
time that we are to send out our Q S T announce- 
ments in which we will announce at the end of 
each race the winner thereof. No amateur recep- 
tion is to be done during this time. 

Now all you amateurs get busy, put on your 
"cans" and when you hear us, throw your switch 
and let's hear from you. Remember our call (9 
ACZ). Harry H. Waugh, secretary, Radio Club of 
Burlington, 1316 Perkins Avenue, Burlington, Iowa. 

Leading Members of the Radio Club of Burlington, Iowa. These Young Men 
Are Carrying on Some Very Interesting Experiments. Read Their Club 

Notice and See for Yourself. 

The Radio Club of Burlington and Its 
Activities. 

The Radio Club of Burlington consisting of the 
following members, Russell V. Swearingen, Milo A. 
Bloomer, Kermit R. Bloomer, Wayland Gilbert, 
Raymond Johnson, Raymond Sillick, Arnold Fehse, 
Louis Wallbridge, Byron Jeffrey and Harry H. 
Waugh, was organized and held its first meeting 
March 7 1920. 

The officers elected by the members of the club 
are as follows: Russel V. Swearingen, president; 
Milo A. Bloomer. vice -president, and Harry H. 
Waugh, secretary. 

a one -mile course between two bridges. The fact 
that some of the fastest racing boats in the world 
such as the Miss Detroit III and others capable of 
making a speed of almost seventy miles an hour 
and also that several world's records are expected 
to be shattered, and also that the officials know the 
speed and accuracy of radio, are 'the reasons why 
the Radio Club of Burlington has been given this 
important task. 

The following is a brief description of the 
method which we intend to employ_ in timing the 
races. We are to have a one -half K. W. transmit- 
ting station, together with a receiving set at the 
starting and finishing points of the one -mile course. 
In other words, there are to be two complete trans- 
mitting and receiving stations in all, one located at 
the start and the other at the finish of the course. 
In order to avoiod a possible mistake and to insure 
accuracy there are to be three official timers and two 
operators at each station, the operators being mem- 
bers of the club. When the fast boats near the 
starting line a dash will be transmitted from the 
station located at this line. The ending of this dash 
will be a signal that the boats have crost the 
starting line and exactly at the ending of this dash 
the three official timers at both stations will set their 
stop watches. When the boats cross the finishing 
line the order of things will be reversed. 

We realize that our task is to be a tedious and 
painstaking one, but nevertheless we intend to put 
it across in the right manner and we believe that 
we have the honor of being the first club to try a 
stunt of this kind. In addition to the two timing 
stations we will also have, for the benefit of those 
of the spectators interested, for the relaying of 
friendly messages, for the announcement of the 
winners of the various races, for the sending of 
reports and for amateur transmission and reception 
in general, a powerful one K. W. transmitting sta- 
tion (Call 9 ACZ) together with a short -wave regen- 
erative receiver, long -wave set and a couple steps 
of amplification. We also intend to have a "Loin) 
Talker," principally for the benefit of interested 
spectators. 

We might add here that all of the equipment to 
be used for -transmission at all three of the stations 
is the property of three members of our club and 
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Radio Club of the Bush - 
wick Brooklyn, N. Y., 
Evening Trade School. 
When the United States 

entered the World War, there 
were various classes started by 
the Department of Education in 
which men of draft age could ac- 
quire skill in various branches of 
military service, such as airplane 
mechanic classes, machine shops, 
and radio classes. 

One of these radio classes was 
started in the Bushwick Evening 
Trade School, 400 Irving Ave- 
nue, Brooklyn. The instructor 
for the first season was Lieut. 
Kranter, U.S.N. The next sea- 
son the class was reopened un- 
der the supervision of Miss 
Sonia Soberg, with a registration 
of about eighteen students who 
wished to become efficient enough 
to be inducted into the Signal 
Corps. These young men were 
all rapidly advancing to a state 
of efficiency and awaiting their 
call to service when the armistice 
was signld. 

Needless to say, this disbanded 
that class, but a small announce- 
ment in the Brooklyn papers the 
next day brought in a good -sized 
registration of students who 
wanted to take the course offered 
in wireless telegraphy. At that 
time all the equipment we had 
was a buzzer practice set and 
technical books, with no chance 

for practical work. However, we kept right on, 
and were not one bit discouraged, and before we 
realized it the third season had slipt upon us. 

We decided to organize a radio club, and 
it is to the results of the club that we got the 
equipment we have at present. We are not work- 
ing on a very elaborate scale as yet, but we 
are still in our infancy. We have a class -room that 
we can boast of as all our own. There are two 
tables, each about twenty feet long, wired up for 
code practice, sending and receiving. This work 
was done by the boys themselves during class hours. 
Next our energy was expended in rigging up a 
receiving station. We got together the best possi- 
ble material from our small funds. At first we 
started with a loose coupler about 1800 meters, a 
crystal detector, fixed and variable condensers. 
which we mounted on a portable base. While we 
were using this, we got to work on a panel set. 
which was made in class. Last, but not least, we 
saved enough to get a one -quarter K. W. transmit - 
ting set. 

All our greatest hopes are now centered in the 
achievements we are going to make when the new 
season starts in September. the club plan is going 
to be carried out again, but we are going to work 
on a larger scale. 

Our class accommodates about thirty pupils. 
Mention must be made of the fact that this is a regular evening school subject, and thorn instruc 
Lion is given in code and theory. There are ses- 
sions four nights each week, Monday to Thursday, 
from 7:30 to 9:30 P. M. 

The club leaders are those boys chosen from the 
members of the class. The dues are twenty -five 
cents per week. All radio amateurs of Brooklyn 
and boys with sonic electrical knowledge are asked 
to join us next September. 

We should accomplish some big things. then, for 
we have machine and wood shops in the building 
and can therefore easily make sonic of our appa- 
ratus. 

The club this term extends heartiest congratula. 
tions to the following boys on the committee: 
Henry Koch, George Spangenberg, Daniel Erb. 

(Continued ow Noe 42) 
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T HIS Deportment is open to all read, it matter:, ,...t whether subscribers 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 6 x 7 ". We cannot reproduce pictures smaller than 31/4 x3 1/4". 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 prize of $5.00. All other pictures publisht will be paid for at the rate of $2.00, 

"9ZN" 
Rightly Called "The Hub of the Amateur Universe" 

By ROBERT F. -GOWAN* 
in sections so that all or part of its capacity 
may be used with the oscillation transformer 
which is made of one inch brass ribbon. 

The station operates on three different 
wavelengths, viz.: 600, 425 and 200 meters. 
The aerial has a fundamental wavelength 
of 300 meters necessitating, therefore, the 
use of series condensers for transmission 
and reception of the 200 meter signals. 

The equipment radiates 834 amperes on 
200 meters and 9 amperes on 425 meters. 
A 3 K.W. transmitter of the same type is 
being installed for use on the 425 meter 
wave. 

The receiver consists of a Paragon RA-6 
short wave regenerative receiver and Am- 
plifigon, type AGN -2, Audion Control panel 
and two -step amplifier. An Audiotron tube 
is used for detector with Western Electric 
VT -l's .or Marconi VT's as amplifiers. 
Baldwin mica- diaphragm head receivers are 
used. 

This equipment is manned by four opera- 
tors with personal "sines" as follows: 
Mr. Matthews -WO; Mr. Hassel -SF; 
Mr. Buck -AD; Mr. Fitzsimons -GJ. 

9ZN has been able to actually communi- 
cate or work with stations eleven hundred 
miles away and has been heard a distance 
of twenty -eight hundred miles. The com- 
municating records are between Chicago 
and Boston, Mass., 850 miles; Valley City, 
North Dakota, 625 miles; Houston, Texas, 
950 miles ; and Roswell, New Mexico, 1100 
miles. The transmitting record, which was 

ADIO STATION 9ZN holds the dis- 
tinction of being the control station 
of the Central Division of the 
American Radio Relay League. The 
station is the property of Mr. R. H. 

G. Matthews, a most enthusiastic amateur, 
and at the same time president of the Chi- 
cago Radio Laboratory. It is located on 
the shores of Lake Michigan at 5525 Sheri- 
dan Road, Chicago, Ill. 

The aerial system is 95 feet high over 
all, consisting of two steel towers each 50 
feet in height supporting two 45 -foot masts 
also of steel. The antenna is of the fan 
type and consists of ten wires each 150 feet 
in length, equally spaced and suspended on 
a messenger cable supported by the towers. 
The messenger cable is a seven -strand No. 
18 phosphor bronze wire and the aerial 
wires are standard seven strand No. 22 
tinned copper. Three 10% -inch Electrose 
insulators at each end insulate the antenna 
system from the steel masts. 

The ground system is equally elaborate 
and especially efficient. It consists of the 
two sets of wires buried radially about the 
station. One set contains twenty wires 30 
feet in length and No. 14 in size. The 
other set comprises eight wires, each 150 
feet in length of seven strand No. 22 cop- 
per. There are also two wires each 100 
feet in length submerged in the lake and 
a number of 6 -foot rods are driven into 
the ground about the station. 

A 4 K.W. special power line supplies the 
alternating current 
for the transmitting 
equipment which 
comprises a Mar- 
coni (United Wire- 
less Telegraph Corn - 
pany) open core, 1 

K. W. transformer. 
This transformer 
delivers a secondary 
voltage of 30,000 to 
an oil immersed 
plate glass conden- 
ser in series with a 
Chicago Radio Lab- 
oratory Hy -Rad ro- 
tary gap. The ro- 
tary gap is mounted 
in a padded box to 
make it as noiseless 
as possible. 

On t h e marble 
panel shown in the 
photograph are mounted the radiation and 
power ammeters together with the power 
variation and main line switches. The 
transformer is located directly beneath the 
rotary gap with the oil condenser to the 
right. The condenser is of the plate glass 
type containing some twelve hundred square 
inches of active tinfoil area. It is built up 

Engineer DeForest Tel. 6 Tel. Co., gad owner 
of Station 2XX. 

In receiving there is no difficulty in hear- 
ing most of the first, second, third, fourth, 
fifth, eighth and ninth district stations, most 
of these being audible at distances of 10 to 
100 feet from the phones. Occasionally 
sixth and seventh district stations have 
been heard, notably among these being that 
of Seefred Brothers at Los Angeles, Cali- 
fornia. 9ZN, therefore, is able to hear 
amateur stations in every radio district of 
the United States from coast to coast. It 
is being heard regularly all along the Pacific 
coast to such an extent that Mr. Bessey, of 
San Francisco, has called Mr. Matthews on 
the long distance telephone to tell him of 
his having heard the signals and to ar- 
range tests. 

At 9ZN it is perfectly possible to hear 
ships on both oceans and in the Gulf and 
the 600 meter commercial stations on both 
coasts can be tuned in without difficulty. 
The receiving equipment also permits of 
receiving of transatlantic stations such as 
Nauen, Germany ; Rheims, France ; etc. 

The radio telephone receiving record of 
9ZN is that with 2XX at Ossining, New 
York. 2XB has also been heard while 
using higher power, altho their signals 
were not as loud nor was the modulation 
as good. 

Some notable work was accomplisht at 
9ZN on April 15 at which time a radio 
chess game was carried on direct with NSF 
at Washington, D. C. The game was played 
between Mr. Lasker, western champion, 

and Mr. Whitaker, 
eastern champion, 
these gentlemen 
playing at the Il- 
linois Athletic Club 
of Chicago and the.. 
Washington Chess 
Club, respectively. 
These places were 
connected by tele- 
phone with the two 
radio stations. The 
game lasted five 
hours and during 
this time NSF and 
9ZN were in con- 
tinuous communica- 
tion, this work being 
carried on the low 
wave. Special credit 
is due to Mr. Young 
of NSF who copied 
9ZN thru extreme - 

ly heavy static in addition to interference 
from Arlington located very close to him. 

During the winter months of heavy 
amateur traffic continuous watches are kept 
nightly between the hours of 8:30 P. M. 
and 2 A. M. or as much later as is neces- 
sary to clear traffic. As Mr. Matthews is 

(Continued on page 57) 

Receiving Station of 9ZN Which Employs 
Some Very Efficient Receiver- units. Com- 
pactness and Efficiency are the Key Words of 

This Up -to- the -minute Station. 

This Is the Transmitting Unit. The tota 
Equipment Is Manned by Four Operators 
Expert In the Handling of Amateur Relay 

Traffic. 

accomplisht on the low wave of 275 me- 
ters, was covered with the S.S. Olockson, 
L. E. Dutton, operator, when this ship was 
located 200 miles south of Balboa, Canal 
Zone, at which time Dutton copied four 
messages which were being sent to 9ZL at 
Manitowac, Wisconsin. This took place 
during the latter part of March. 
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Robinson Brothers Radiophone Station 
First Prize Five Dollars 

OUR Amateur friends will perhaps be in- 
terested in these new photographs of 

Station 2 Q R, owned by Hugh and Harold 
Robinson, Number 13 Walnut Street, Key - 
port, New Jersey, as considerable new 
equipment has been added since the last 
photographs were publisht. 

The receiving set is now of cabinet type, 
18 x 28 ", which we built up completely our- 
selves, using all DeForest instruments, and 
three stages of amplification. The photo- 
graph to the left shows the exterior of this 
clearly, and the photograph to the right 
shows the interior of this cabinet together 
with the wiring, etc. You will note that the 
receiving set is wired complete with '4" 
copper tubing, all soldered joints. You will 
also notice the DeForest Type "O" Radio 
phone set on the right with which we have 
succeeded in working approximately 90 
miles which we think is quite a record for 
this little set, radiating as it does close to 
one ampere. 

Our spark transmitting set has been im- 
proved by the addition of a special Dubilier 
200 -meter Condenser, and Clapp -Eastham 
Rotary Gap, while the aerials have been 
overhauled and thoroly insulated, and all 
unnecessary wires have been eliminated. 
New ground wires have been buried in vari- 
ous directions, and the result is we now 
have a normal radiation of four amperes. 

We have just received a letter from Mo- 

The Progressive Robinson Brothers Are "on the 
Job" Again. They Have Improved Their Station 
Since the April Issue by Adding This "Nifty" 
Little Radiophone Unit Constructed by Them- 
selves. To the Left Is a View of the improved 
Station. While to the Right Is the Rear of the 

VT Cabinet. 
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kane, Missouri, which is over a thousand 
miles, stating that our signals are coming 
in strong there, and this was before we put 
in the new condenser and rotary gap, and at 
the time we were heard we were radiating 

A Combined Aerial Switch and 
Sending Key 

By R. U. CLARK. 3rd 

The sending key and aerial switch, two 
closely allied instruments, have been com- 
bined, as shown here, to form one piece 
of apparatus in such a manner that con- 
siderable saving in material, space oc- 
cupied, and time required in handling and 
making will be the result. 

This new instrument consists of a 
double -pole double -throw switch, with one 
set of contacts and the switch blades re- 
moved or transferred to another base. The 
remaining set of contacts should then be 
mounted in place of the switch blade sup- 
ports at the center of the base, and the set 
of blades, which are now mounted with two 
contacts on another base, can be bolted to 
small supports at one end of the original 

Here Is the Actual Model of the Two -in- 
one Aerial Switch- Sending Key Which Mr. 

Clark Designed. 

base, thus making up a quick action switch 
with over -head contacts. 

A home -made key can now be mounted 
in place of the usual switch handle, being 
held on the switch cross -arm by a piece of 
strap spring brass soldered to the back end 
of the key. The long bolt which runs par- 
allel to the key arm is used to change the 
tension on this piece of brass spring and 
this in turn controls the amount of pres- 
sure required to work the key. 

When changing from the receiving posi- 
tion at the upper contacts, to sending be- 
low, a short vertical machine screw situ- 
ated just under the long horizontal bolt, 
used for spring adjustment, takes the strain 
of the sudden downward pull off of the 
key spring, making it act as a solid con- 
nection or handle. In making the change 
in the opposite direction the key arm will 
bear on the switch cross -arm, on which the 
brass strap and adjusting bolt are mounted, 
giving the same solid moving leverage as 
noted in the downward motion. 

A small solid silver disk can be held to 
the base by three small bolts in the holes 
which were originally intended for wires 
and one of the base mounting screws to fit 
in. This disk acts as one contact, the other 
being mounted on the sending key arm in 
the form of a vertical adjusting bolt. 

The feature of the above mentioned com- 
bination rests in the great saving in time 
and motion which such an instrument ef- 
fects. But one quick motion is required 
to start sending operations. The instru- 
ment is also very neat in appearance and 
easy for any one to make, most of the 
parts being in the finished state to start 
with. 
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only 2% amperes, so we hope that %%e will 
get much better results with the new equip- 
ment. 

Contributed by 
HUGH AND HAROLD ROBINSON. 

RADIO MOVIES NEXT. 
British scientists who are making such 

rapid strides in radio telephony are work- 
ing on an invention which may supersede 
newspaper news photography and the news 
reels of the movies. Telephotography - 
sending pictures by wire -is hardly in its 
infancy, when radio telephony comes up 
and with this new mystery of radio telepho- 
tography and its possible sensational de- 
velopments. From telephotography inven- 
tors are pressing on to telecinematography, 
the sending of motion pictures by wire and 
their projection on a screen. Radio tele- 
cinematography, scientists here assert, will 
be a comparatively simple step. 

"Some day soon American audiences will 
be able to sit in a picture theatre and see 
the daily life of Paris, Berlin or London," 
one experimenter predicted, "and not as it 
appeared to a camera several days or weeks 
ago but as it is at that moment. That man 
you see walking across the street and glanc- 
ing inquisitively at the silent audience (ac- 
tually at the camera), does it, and the films 
repeat it over and over again. In tele- 
cinematography nothing will ever be re- 
peated exactly the same, for you will be 
seeing the thing itself and not a series of 
photographs of it. 

"When radio telecinematography is per- 
fected, its portable camera (or eye) and 
transmitter will go everywhere where great 
things are happening and audiences all over 
the world will actually observe them as they 
take place. The installation of a new Amer- 
ican President may be actually witnessed 
and of course his speech heard by 100.000,- 
000 persons. Millions may crowd to Amer- 
ican picture theatres to see a battle actually 
in progress in Mexico, China, Germany and 
read bulletins about it in the newspapers 
on the way home. 

"Millionaires will have (limier parties at 
which half the guests will be seated in Lon-. 
don and half in New York, seeing each 
other on the screen and conversing with 
each other as naturally as if they were all 
in one room. Those who can afford pri- 
vate projections will never need to lose 
sight of their friends." 
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Junior Radio Course 
NOW that we have studied the gen- 

eral elementary principles of radio 
concerning the ether as a road for 
radio waves, the generation of radio 
waves, the condenser (capacity), 

the tuning coil (inductance), dampt and 
undampt waves, decrement, how radio 
waves travel and transmission for the be- 
ginner, it is quite proper that we turn to, 
the matter of reception for the beginner. 

Radio receiving is the thing which the 
beginner usually starts out with. It is an 
easy matter to set up a simple receiving 
set and immediately hear signals from vari- 
ous parts of the country. In fact, all 
amateurs start out with receiving on ac- 
count of its simplicity. A single wire 
stretched on the roof, a tuning coil, a de- 
tector, a small condenser, a 75 ohm re- 
ceiver, properly connected to a ground 
which may consist of the house water pipe, 
gas pipe, steam radiator, or a plate buried 
in moist earth, and lo and behold the four- 
teen- year -old school boy has it in his power 
to listen to "what the radio waves are say- 
ing" in the same way and with almost the 
same advantage possest by the operator at 
the large commercial station costing thou- 
sands of dollars. 

The truth of the matter is that it is 
altogether too easy to set up a receiving 
set without having to learn and pry into 
the whys and wherefores. For that reason 
our junior students should learn something 
of the fundamental theory concerned with 
receiving. 

ESSENTIALS OF THE RECEIVER. 
An aerial in its natural state forms an 
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fig. t 
The Upper Diagram Is That of an Open Os- 
cillatory Circuit, While the Lower Diagram 
Is That of a Closed Oscillatory Circuit. In 
Each Case Is Shown the Necessary In. 

stru me n ts. 

Reception for the Beginner 
open oscillatory circuit, as distinguisht 
from a closed oscillatory circuit, which has 
a frequency of its own. Fig. 1 shows the 
two circuits. This oscillatory circuit is the 
combined result of two" things, namely in- 
ductance and capacity. Then again this in- 
ductance and capacity depends upon the 
length and size of the wires used in the 
aerial, as well as the distance separating 
the aerial from the ground. An oscillatory 
current will not follow very easily in a cir- 
cuit unless the frequency in that circuit is 
the same as that of the oscillating current. 
In other words, the aerial circuit must be 
in exact tune with the oncoming wave; that 
is to say, the wave which is to be received. 

In order to have an effective receiver, 
therefore, it is necessary to have a variable 
inductance as well as a variable condenser 
so that they can be connected in series with 
the aerial and thus the aerial can be tuned 
to any desired oncoming signal wavelength. 
Fig. 2 shows a diagram which will explain 
what inductance and capacity will do in a 
receiving circuit. The letters A, L, VC, 
S and G are almost universally used as 
designating signs for the various instru- 
ments which go into the make -up of a re- 
ceiving or transmitting set, so you are ad- 
vised to learn these letters by heart as you 
progress in your studies in order that you 
may be able to recognize them at once 
when you see them in regular radio circuit 
diagrams. 

A, in this case, is the aerial which is 
connected by the switch S. to the induct- 
ance or tuning coil L. By means of this 
switch more or less of the inductance can 
be cut in or out according to the length of 
the wavelength you desire to receive. VC 
is a variable tuning condenser which is con- 
nected in series with the inductance; that 
is to say, when it is thus in series it will 
reduce the wavelength of the aerial more 
or less according to the amount of capacity 
turned in or out. The switch S, in this 
case will cut out the condenser completely. 
In this circuit, therefore, L is called the 
aerial tuning inductance and VC is called 
the aerial tuning condenser. 

PURPOSE OF TUNING CONDENSER. 

When the wavelength of the desired sig- 
nals is shorter than the natural or funda- 
mental wavelength of the aerial, it is neces- 
sary to cut out all the inductances in the 
circuit and open switch S, after which the 
variable condenser VC is adjusted until the 
correct shorter wavelength is obtained. 
Thus, you see, by cutting in the series con- 
denser you decrease the wavelength. 

PURPOSE OF TUNING INDUCTANCE. 

Ordinarily, however, the wavelength of 
the signals you desire to receive is usually 
longer than the natural wavelength of the 
aerial and that is where the tuning induct- 
ance plays its important part. In this case 
and in order to bring the wavelength of 
the aerial into tune with the received sig- 
nal, the condenser VC is disconnected from 
the circuit by closing the switch S., thus 
leaving no capacity in series with the aerial. 
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The next move is to increase the induct- 
ance of the circuit by means of the switch 
S, until the proper wavelength is obtained. 

DETECTING THE SIGNAL. 

Now that we understand the part that 
the tuning coil and the tuning condenser 
play in a simple receiving circuit, let us pass 
on to that part of the circuit which actually 
detects the signal; in other words, the oscil- 
lating currents which have been absorbed 
by the aerial. 

To detect the waves, therefore, it is neces- 
sary to have what is called the detector, or 
rectifier of signals, as well as the telephone 
receiver which will enable us to hear the 
process of detection. 

There are several ways of connecting the 
detector and telephone receiver in a receiv- 
ing system. Fig. 3 shows a simple and yet 
very effective way of connecting the de- 
tector D and the telephones P. The de- 
tector in this case can be one of many forms 
which are used by commercial and amateur 
stations such as Galena, Silicon and Car - 
borundum. There are, of course, many 
other types of detectors besides crystals, 
for instance the Marconi magnetic detector, 
the electrolytic detector and the audion or 
vacuum tube detector. We shall speak of 
these in detail in a future lesson. 

THE DOUBLE CIRCUIT SYSTEM RECEIVING. 

Up to now the receiving system under 
study has been of the simple single circuit 
type, which, altho fairly effective in ama- 
teur work, is not always very sensitive for 

This Receiving Circuit Uses a Loose Coupler 
or Tuning Transformer. In Thls Case There 
Are Two Distinct Oscillatory Circuits, and 
Both Must Be In 

Tulen With 
the Received 
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Radio News for July, 1920 

!y2 
In Thls Case We Have a Variable Inductance 
and a Variable Capacity, Both of Which Play 

an Important Part in a Receiving System. 

other classes of work. There is, therefore, 
a second system of receiving which is wide- 
ly used and which is called the two circuit 
receiver employing the well -known tuning 
transformer, or so- called loose- coupler. In 
this method there are two distinct oscilla- 
tory circuits both of which must be in tune 
with the received wavelength. Fig 4 shows 
a circuit of this kind where P is the pri- 
mary and S the secondary of the tuning 
transformer. The arrow between the two 
indicates that the two circuits may be either 
closely or loosely coupled. In this case, 
the primary circuit consists of the aerial 
having an inductance adjustable by means 
of the switch S, as well as The tuning con- 
denser VC which may be either open or 
closed by means of switch S. The secon- 
dary circuit consists of an inductance coil 
with a variable condenser connected across 

it by means of which the wavelength of 
this second circuit can be adjusted, thru 
switch S,, with the primary circuit, the lat- 
ter, of course, having first been tuned to 
the desired wavelength. 

In our next lesson we shall explain what 
is assumed to take place from the time an 
electro- magnetic wave signal strikes the 
aerial until it is heard by the operator lis- 
tening with the telephone receiver. 

QUESTIONS FOR THIS LESSON. 
1. What two important conditions are 

necessary in a radio circuit in order to pro- 
duce an oscillatory circuit? 

2. What instrument is used in a receiv- 
ing circuit to shorten the wavelength; what 
instrument will increase the wavelength? 

3. What is the difference between an 
open circuit and a closed circuit? Take 
your pencil and draw sketches of the two. 

4. Why is the loose- coupler receiving 
tuner different from the single tuning coil? 

5. Draw a diagram of a single circuit 
receiver and of a double circuit receiver. 
Memorize them so that you can draw them 
from memory. 

A WORD OF ADVICE TO BEGINNERS. 
By the way, boys, there is one important 

thing you should remember as you progress 
along in your study of the principles of 
radio communication. The reading of this 
course, or of a half dozen other courses, 
for that matter, will not do you very much 
good as far as remembering is concerned, 
unless you actually practise what is preached 
to you. 

By this we mean that as far as possible 
you should secure the necessary instruments 
under discussion and personally see for 
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C7g 3 
A Simple Method of Connecting Detector and 
Telephones to the Variable Inductance. To 
the Left Is the Wiring Diagram, to the Right 

the Instruments. 

yourself just what takes place when instru- 
ments are connected or disconnected in a 
radio sending or receiving circuit. See 
what happens when you increase or de- 
crease the number of turns in a tuning coil 
or when you increase or decrease the space 
between condenser plates. Experiment like- 
wise with the detector. Change the man- 
ner of connecting the various instruments. 
Try all sorts of combinations of hook -ups 
in addition to the ones taught you. Keep 
on doing .this until you are familiar with 
the hook -ups that will actually work as 
well as those that will not work. Never 
cease to experiment for that is the greatest 
and most fascinating part of the game. Not 
only that, but that is the real way to learn 
-remember that, boys. 

Dictionary of Technical Terms Used in Radio Telegraphy 
and Telephony* 

L Aerial -See Inverted L Aerial. 
Log -Is present when maximum current 

does not occur until some time after 
maximum E.M.F. (Electro Magnetic 
Force) See Hysteresis. 

Laminated- Composed of a number of thin 
plates placed one on top of the other. 

Lopwound -A type of winding of drum 
armatures in which the inter -connections 
are arranged so that winding is done in 
loops, the front connections lapping back- 
ward toward where the back connections 
commenced. 

Latitude- Distance North or South of the 
geographical equator, measured in de- 

' grees, minutes and seconds. Sec Longi- 
tude. 

Low of Magnetism -Like poles repel un- 
like poles attract. The same law holds 
good for Static Electric Charges. 

Lead -Pb. Plambum. A. W. 205.35. S. G. 
11.35. Mlt. Pt. 618° F. Val. 2. Chem. Eq. 
102.67. Elec. Chem. Eq. .001,071,6, S. R. 
20.3A. 

Lout. (Pronounced Leed)- Occurs where 
maximum current is reached before 
maximum E.M.F. 

Leading -In or Lead -in Insulator. Any 
form of insulator used for passing down - 
leads of aerial through roof or walls of 
operating cabin, 

Lead Monoxide -PbO. Litharge. Brown- 
ish- yellow substance. 

Lead Peroxide -Pb02. 
Leads -Wires conveying or "leading" a 

current from point to point in a circuit. 
Lead Sulphide -PhS. See Galena. 
I end Sulphate- PbSO4. Also called Angle - 

site. 
Leal Tellurium -See Nagyagite. 
l.ec anche Cell- Single -fluid cell. Consists 

of a porous pdt containing n carbon rod 

Ili, dictiosery Alerted in our March ¿snit. 

packed round with Manganese Dioxide 
and crushed with a zinc rod placed in a 
glass retainer partly filled with a sat- 
urated solution of Salammoniac (Am- 
monium Chloride). Very slight polariza- 
tion. E.M.F. 1.5 Volts. Internal resist- 
ance varies. 

Length of Aerial -An aerial is measured 
from any of its extremities to point of 
connection with instrument, the measure 
of one component wire alone being taken 
into consideration. In a T Aerial only 
half of the horizontal span must be 
added to the length of downleads. In 
Inverted L Aerial total horizontal span 
must be added to downleads. In Umbrella 
type, length of aerial is taken as length 
of one radial lead added to down lead. 

Lena Law-An induced current always tends 
to stop the current which produces it. 

Leyden Jar -A condenser in the form of a 
Aim glass jar with lower portions of its 
inner and outer surfaces coated with tin- 
foil. This tinfoil is referred to as the 
"Coatings." 

1.. F. C. -Low Frequency Current. 
Li-See Lithium. 
Light -Ether vibrations varying between 

400 billions per second producing waves 
271 ten -millionths of an inch in length, 
and giving Red Light up to 750 billions 
per second producing waves of 165 ten - 
millionths of an inch in length, giving 
violet light. Faster or slow vibrations 
produce waves not visible to the human 
eye. Shorter waves are called Ultra- 
violet rays, while those immediately above 
the Red rays are known as Infra -red 
rays. The speed of light waves is iden- 
tical with that of other electro -magnetic 
waves and Electricity, and is 186,000 
miles per second. 

Like Charges- Repel. See Law of Magne- 
tism. 

Line -Electrical Engineers refer to out- 
going, or positive wire, as line, and the 
return wire as earth, which itself is 
frequently used for this purpose. 

Line of Force -Is a curve so drawn in a 
magnetic field that the direction of the 
Tangent at any point is direction of 
Magnetic Force or Field Intensity at 
that point. 

Liquid Barretter- Barretter in which the 
loop of Wollaston wire is substituted by 
fine tube of high- resistance liquid, or in 
another form has two ends of very fine 
platinum wire dipping into a liquid. 

Litharge -PbO. Lead Monoxide. Also 
known as Massicot. Paste of negative 
plate of accumulator. Yellowish brown 
in color. 

Lithium -Li. Lightest known solid. A. \V. 
6.98. S. G. 0.59. 

Lithanode Ceill -One having its negative 
plate pasted with Litharge. 

Loadstone -A peculiar iron ore having the 
natural properties of a magnet. Also 
called Magnetite. Found in Magnesia, in 
Asia Minor. 

Local Action-Or Polarization, as it is 
called, is produced in a cell by impurities 
in the zinc acting upon each other and 
thus setting up a number of minute cur- 
rents over all the immersed plate. Amal- 
gamation with mercury tends to check 
this. In Accumulators is due to the 
action which takes place between the 
lead of positive and the coating of Lead 
Sulphate. 

Locus -Path of a movement. Graphically 
represented by a Curve. 

Lodge Disc Detector -An Imperfect Con- 
tact Detector. Consists of a steel disc 
rotating with its sharp knife edge just 
touchint{ some mercury having a filet of 
oil on it. Oscillations passing through 

(Continued on page 57) 
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Junior Constructor 
A BUTTON SWITCH KNOB. 

aim 
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Pane/ 
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Buttons Such as Those Used on a Sailor s 
Pea -coat May Be Employed to Advantage 

For Switch Knobs. 

I believe that I have devised a neat and 
inexpensive switch knob. It is made as 
follows: A composition button must be 
procured from an old overcoat, (the large 
buttons from a Navy "P" jacket make 
very excellent onk). The button is drilled 
through the center and a bolt passed 
through it and also through the switch 
lever. A nut is placed between switch arm 
and panel and serves to hold the arm and 
button together. The end of the pivot 
bolt is split with a hack saw and then 
slightly spread to prevent the nut from 
coming loose. 

Contributed by D. C. BROCKWAY. 

ARRANGING THE LOOSE COUP- 
LER IN A PANEL SET. 

Amateurs who would like to use their 
loose coupler in a panel set, but who hesi- 
tate to mutilate it in order to do so, may 
be interested in the following scheme: The 
top and base of the coupler are removed. 
A wooden cabinet is made similar to the 
one used with the "double deck receiver." 
The lower part is made just large enough 
to contain the loose coupler, the panel of 
the coupler being flush with the cabinet. A 
bakelite panel is fitted in the upper part for 
the other instruments of the set. The size 
of the upper panel of course depends upon 

Arrange Your Tuner In Th s Fashion and 
You Have a Neat Appearing Panel- Cabinet. 

the size and number of instruments it is de- 
sired to attach thereto. For a larger set 
the cabinet could be made longer, with a 
longer upper panel and an additional small 
panel in the right hand side of the lower 
part. 

Contributed by 
FRANCIS S. WILLIAMS. 

REDUCING COST OF V. T. 
RECEPTACLE. 

This is a sketch of a novel vacuum tube 
receptacle made from a Colgate's shaving - 
soap can. It so happens that the tube just 
fits snugly into this can, so snugly in fact 
that there needs to be no crook in the slot 

to keep it in place. The copper wire spirals 
shown in the diagram are made of bared 
wire of twenty -four or so gauge. The slot 
is made by cutting out a narrow strip of 
metal at the top of the can. The drawing 
is otherwise self- explanatory. 

The soap can is non -magnetic and nicely 
finished, and makes a good -looking article. 

Contributed by 
ELLSWORTH McELWEE SHAFTO. 

vacuum roda- -- rJho g soap Con 

i I1 
hood b /or4 - . , Copper wire spy o/ 

Reduce the Cost of Vacuum Tube Sockets 
by Making Use of Discarded Shaving Soap 

Cans. 

SIMPLE STATIC ELIMINATOR 
For those of us whose experiments are 

still confined to the crystal rectifier and 
who live in the Southland where King 
Static will soon hold forth, the following 
described simple static eliminator may 
prove of interest. 

A carborundum detector is shunted di- 
rectly across the ground and antenna term- 
inals of the loose coupler and after adjust- 
ing the usual secondary detector in the 
ordinary manner, and when a signal is heard 
through the static, the shunted detector is 
cut in and adjusted until a certain point 
will be found where the reduction of sig- 
nal strength is more than compensated 
for by the decrease in static. 

With this method there is, of course, a 
probability of cutting down both signal and 
static, depending upon the point selected on 
the extra crystal and the strength of the 
received signal. There will always be a 
reduction in signal strength when the extra 
crystal is functioning properly, but the 
writer has made impossible signals entirely 
readable in this manner. After experiment 
it will be found that certain long wave 
stations respond- much more readily than 
others, due perhaps, to differences in dec- 
rement. 

Contributed by LEO G. WILEY. 

Mr. Wiley Has Connected the Carborundum 
Detector Between Aerial and Ground and 

Thereby Reduced Static. 
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By Means of This Circuit Thls Experimenter 
Secures Four Individual Hook -ups. 

A FOUR -IN -ONE CIRCUIT. 
Are there not many amateurs who would 

like, through the employment of a few 
switches, to have the four circuits: Audion 
Detector, Crystal Detector, and Audion Am- 
plifying and Crystal Detecting for Dampt 
Waves, and Audion Detecting for Un- 
dampt? Then cast your eyes upon this 
little paragraph and the accompanying dia- 
gram, dig up a few switches, wire it as 
per diagram, "pack up your troubles in your 
old kit bag, and smile, smile, smile!" 

By closing switch number one on the 
contact leading to the detector, the usual 
crystal detector circuit is in use. Throw- 
ing the detector out of the circuit by dis- 
connecting the switch arm which is put on 
the other contact then, and subsequently 
closing switch number two (a single pole 
single throw) the audion detector circuit is 
in, switch number three, of course, being 
closed so that the "B" battery and the plate 
are connected. By moving the contact arm 
of switch number one, so that it is con- 
nected to the crystal detector, and having 
the phones connected to the filament of the 
audion, the Audion Amplifying and Crystal 
Detecting circuit is being used. 

And then, the greatest circuit -the un- 
dampt-is in force by simply throwing the 
double pole double throw switch (number 
three) to the tickler side of the switch, 
disconnecting the crystal, and connecting 
the phones to the filament. 

Contributed by C. V. GOEBEL. 

Old Piece of Spring Brass Used in the Form 
of a Strap Key and Placed in the Above 
Position With Test Buzzer Makes a Handy 

Way of Adjusting Crystals. 

BUZZER TESTER. 
When you wish to have your two hands 

free for other purposes and yet wish to test 
out your crystal in some convenient man- 
ner, arrange a spring which will make con- 
tact for your buzzer tester and place it on 
the right or left side of your desk or table, 
as shown in sketch. When you wish to 
"test out" simply move- your knee over to 
the spring contact. The movement is hard- 
ly noticeable and this fact can be employed 
to mystify some of the "rubber- neck" on- 
lookers. 

Contributed by P. EX. 
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Tills 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.. must be on separate sheets. This Department does not answer questions by mail 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 made. 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. 

SOUND MAGNIFIER 
(182) W. A. West, Nelsonville, O., 

writes: 
Q. 1. Can you give me information regard- 

ing the use of vacuum tubes for increasing 
sounds, such as phonographs? Where can I 
buy a complete arrangement of this kind? 

A. 1. An instrument on the market known 
as the Telemegaphone is designed to am- 
plify various sounds with 
great volume whereby the 
sounds may be easily heard 
at considerable distances in 
quiet surroundings. This in- 
strument will also amplify 
music and the voice as well 
as radio signals. We sug- 
gest that you write to the 
Magnavox Co., San Fran- 
cisco, Cal. 

RADIOPHONE 
HOOK -UP 

(183) Charles Porter, Jr., 
East Orange, N. J., writes: 

Q. 1. Will you kindly give 
a hook -up for a radiophone 
using two Marconi vacuum 
tubes, telephone transmitter, 
modulation transformer, tun- 
ing transformer, 200 - volt 
plate battery, and suitable ca- 
pacities? 

A.1. A suitable diagram appears in this 
section. 

Q.2. How far should a set of this kind 
transmit? 

A.2. Under proper conditions a set of 
this type should transmit at least twenty 
miles, possibly more; in fact some prominent 
amateurs have covered many times this dis- 
tance. 

Q.3. How can I make rectifying tubes to 
change alternating current from A. C. to 
D. C. and use it for high plate voltage? 

A. 3. It is hardly practical for the average 
amateur to build his own rectifying tubes, 
as efficient ones can be bought at a reason- 
able price. We suggest that you consult 
a nearby radio supply house and ask for the 
vacuum rectifier tube which permits you to 
rectify 110 -volt, 60 -cycle alternating current 
to direct current, providing, of course, you 
obtain a transformer so that it will step up 
sufficient current for the plate as well as 
step down sufficient energy to light the fila- 
ment. An article on this timely subject will 
probably appear in the next issue. 

subjected to high plate voltages. Soft 
vacuum tubes, on the other hand, often give 
blue glows at comparatively low voltages, 
in other words they ionize. Soft vacuum 
tubes are generally used as detectors in re- 
ceiving systems while hard vacuum tubes 
are employed as amplifiers and oscillators 
in both receiving and transmitting circuits. 
Soft bulbs may be employed in cascade 

on the amateur wavelength of 200 meters? 
A.1. An aerial suitable for 200 meter 

work should be approximately 200 feet long 
and not more than 40 feet high of four No. 
14 aluminum or phospher bronze wire for 
the inverted L type and not more than 135 
ft. long and 40 ft. high for the T type. 
Read the article "Concerning Aerials" 
which appears in this issue, pages 18-19. 

Diagram of Hookup Employing Two Marconi Vacuum 
Tubes In Connection with a Radiophone Set. 

SOFT VERSUS HARD VACUUM 
TUBES 

(184) Nathan Johnson, Bridgeport, Conn., 
asks: 

soft1. What is meant by the expressions 
and hard vacuum tubes, and how does 

each differ? 
A. 1. These expressions are employed to 

distinguish vacuum tubes having high 
vacuum as compared to those having a low 
vacuum. Hard vacuum tubes are not sub- 
ject to "blue glow" characteristics when 

amplification circuits providing the induct- 
ances of the primary and secondary of the 
amplifying transformers are variable, in 
fact this class of bulbs will often give bet- 
ter results as detectors than the hard bulbs. 

Q.2. What should the resistance of the 
grid leak be when employed in regular re- 
ceiving circuits? 

A. 2. The resistance of grid leaks may 
vary from 2000 ohms to 4,000,000 ohms 
(1,000,000 =1 megohm). Regular manu- 
factured grid leak resistances may be pur- 
chased from radio supply houses. These 
are usually made in the form of small 
graphite rods which may be plugged into 
receptacles similar to fuse bases. 

RADIOSON ELECTROLYTIC 
DETECTOR 

(185) William Maier, Philadelphia, Pa., 
w rites : 

Q. 1. Kindly publish in your "I-Want- 
To-Know" page how the Radioson detector 
is constructed and whether it is possible 
for me to make one. 

A. 1. The Radioson is in reality an elec- 
trolytic detector, having a special very fine 
Wollaston wire arranged in such a manner 
that it does not require adjustment. It 
would prove rather difficult for you to at- 
tempt to build this detector and we suggest 
that you purchase it direct from the manu- 
facturers, Electro Importing Co., New 
York. 

SIZE OF AMATEUR AERIAL 
(186) G. Masterson, Pocatello, Idaho, 

asks: 
Q. 1. How long should an L antenna be 

so that it will be suitable for transmission 
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FORCED 
OSCILLATIONS 

(187) Roy Howard, Cleve- 
land, Ohio, writes: 

Q. 1. Can you tell me why 
I am able to hear signals 
whether or not my antenna 
is connected to my receiving 
instruments? 

A. 1. The reason why you 
can hear signals when your 
aerial switch is either closed 
or open is that you are evi- 
dently situated near a power- 
ful transmitting station so 
that sufficient forced oscilla- 
tions are picked up by the 
receiving instruments direct- 
ly being of sufficient energy 
to actuate them. 

SALARIES OF OPERATORS. 
(183) C. G. Mills, Sherbrook, Quebec, 

Canada, wishes to know : 

Q. 1. What is the pay of the average 
radio operator on board ocean -going ves- 
sels of the American Merchant Marine? 

A. 1. The pay of the senior operator on 
American merchant vessels is $125 a month, 
while the pay of a junior operator is $100 
a month. In addition to this is included 
board and room which may be said to be 
equivalent to another $40 a month. 

RECEIVING EUROPEAN STATIONS 
ON A LOOP. 

(189) Eugene Brick, Rochester, New 
York, asks: 

Q. 1. Is it possible to receive long wave 
European radio stations by making use of 
an indoor loop, and if so how many stages 
of amplification are necessary? 

A. 1. Yes. It is possible but it is not an 
easy matter, as it involves considerable 
knowledge of receiving circuits in connec- 
tion with vacuum tube amplification. It 
has, however, been accomplisht by experi- 
menters making use of six -foot loops and 
six stages of amplification, three stages of 
radio frequency and the other three stages 
of audio frequencies. one of the vacuum 
tubes acting as a detector. 

SHORT WAVE RECEIVING SET. 
(190) V. L. Chamberlin, Pontiac, Mich., 

asks: 
Q. 1. Where may I secure information 

concerning the short wave receiver de- 
scribed on page 467, of the March issue 

A. 1. We suggest that you write to Mr. 
S. Cohen, 281 Wyona Ave., Brooklyn, N. Y. 
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$100 "PORTABLE RADIO" PRIZE CONTEST* 
TI. arc pica,cd to an- 
/ nuance a third $100 

prize contest entitled 
"Smallest Porta- 
ble Radio Outfit" 

Our Radioplione contest just 
having closed successfully, we 
believe that our readers would be 
interested in the new contest, of 
which we have the following to 
say : 

A great many amateurs, -if 
not the majority, are intensely 
interested in a small portable 
outfit that can be taken about 
when visiting friends, when go- 
ing away for week -end parties, 
for camping and a great many 
other purposes. Particularly 
during the summer and fall a 
good portable receiving outfit is 
greatly desired and highly 
prized, as we have been able to 
satisfy ourselves from experi- 
ence. 

Requirements of the Outfit 
11E outfit must have means 
for tuning. It may have 
one or more detectors. It 

should have means for receiving 

messages by sound, which may 
be the usual set of telephone re- 
ceivers or something better. 

Rules for the Prize Contest 
THE set to be described may 

be of the usual receiving 
type. Vacuum type, electro- 

lytic or crystal detectors may be 

PRIZES OF $100 IN 
GOLD 

First Prize $50.00 
Second Prize 25.00 
Third Prize 15.00 
Fourth Prize 10.00 

^- rm 

E 

srnrmrnti r ! 
used at the option of the builder. 
There should be some new fea -e 
tures embodied in the outfit that 
are not known now, or have not 
been publisht heretofore. 

It is also obvious that insofar 
as this contest is conducted chief- 
ly to bring out NEW ideas, com- 
mercial radio outfits are excluded 

from this contest. It is necessary 
to state what instruments are 
,iced and if some of the instru- 

been bought, the 
make must be stated. A good 
diagram of the connections neat- 
ly executed in ink is to be fur- 
nished. A good photograph, not 
smaller than 5x7 inches giving at 
least two views of the set is ne- 
cessary. A photograph of the 
builder is also required 

More than one outfit may be 
entered by contestants. The con- 
test is open to everyone, radio 
clubs included, except manufac- 
turers of wireless apparatus. 
The manuscripts should not be 
longer than 1500 words; 1000 
words preferred. All prizes will 
be paid upon publication. 

The Contest closes in New 
York July 12th, and the first 
prize winning article will ap- 
pear in the August, 1920, issue. Add r e s s all manuscripts, 
photos, etc., to Editor Portable 
Radio Prize Contest, care of 
this publication. 

* For full and more complete information see May issue 
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A Control Panel for That Portable Set of Yours* 
THE striking feature of this interesting 

little audion control panel is its unusual 
size. As may be seen in the accom- 

panying photograph, it fits in the palm of 
the ordinary hand. This compactness be- 
comes a desirable factor when the amateur 
is prest for space, be it on his oper- 
ating table or in connection with the 
receiving panel. 

The instrument, which is manufac- 
tured by a Long Island radio com- 
pany, is made as well as some of the 
most expensive on the market. The 
panel is made of grade XX Bakelite 
Dilecto and is six inches high by 31/4 
inches wide. The audion socket is of 
the standard Navy type, being made 
of hard aluminum spun to shape and 
so mounted that the bulb will always 
make proper connections, and will 
never stick. The filament rheostat is 
of the well -known Navy cage type 
which allows plenty of heat radiating 
surface which is not generally found 
in rheostats manufactured for ama- 
teur use. An open circuit point on 
the rheostat allows the filament hat - 
tery to he disconnected when not in 
use. The instrument is made wholly 
of non -magnetic materials, and all 
parts on the front of the panel are 
heavily nickel plated. The rheostat 
is wound in such a manner that its 
turns bear a non -inductive relation 
to each other. 

All four terminals on the bulb 
socket are brought out to binding 
posts as well as the two terminals on 
the rheostat allowing for any pos- 
sible combination of circuits. This 

Photo courtesy of The Radio Service 
and Mfg. Co. 

unit makes an ideal audios detector set for 
the radio experimenter. 

Now that vacation days are at hand a 
suggested use for an instrument of this 
type would be to include it in the construc- 
tion of an experimental portable set. 

NAVY AFTER RADIO MEN; FREE 
RADIO SCHOOL. 

The Bureau of Navigation has announced 
that intelligent young men who desire to 
enlist in the radio branch of the Navy no 
longer need have a working knowledge of 

wireless telegraphy. Commander F. 
H. Potect, in charge of the New York 
City Navy recruiting station at 34 
East Twenty -third Street, stated that 
there are 490 licensed amateur radio 
operators and hundreds of other 
promising applicants whose education 
and ability indicate that they will be 
able to complete the thirty -two week 
course at the Navy Radio School at 
Great Lakes, Ill. 

The graduates are rated as radio 
electricians, second or third class, 
depending upon the proficiency they 
have shown. The graduates are as- 
signed to general service, being at- 
tached to either warships or shore 
stations. Besides the many stations 
along both coasts of the United 
States the Navy owns and operates 
modern stations in Alaska, Isthmian 
Canal Zone, Cuba, Virgin Islands, 
Porto Rico, Hawaiian Islands, the 
Philippines and China. 

Additional information concerning 
the well paid and interesting naval 
radio service may be secured by ap- 
plying at the Naval Recruiting Office 
of any large city or town in the United 
States. 

Compactness Is the Keynote of Thls Interesting Little 
Audio Control Panel. Might Be Called "Vest Pocke 

Edition" of Some of the Larger Unite. 
Read the important announcement 

on page 15 concerning RADIO NEws. 
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IN APPEARANCE 
THESE 'PHONES 
SATISFY THE RE- 
QUIREMENTS OF 
THE MOST CRIT- 
ICAL. 

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

MURDOCK 
No. 55 

I N 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. 

509 MISSION STREET, 

50 CARTER ST. 

CHELSEA (BOSTON 50) MASS. 

SAN FRANCISCO, CAL. 
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W. SIEGERT 
Wood & Metal 
Patterns & Models 

1250 WEST 97th PLACE 
CHICAGO ILLINOIS 
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LEARN WIRING! 
EARN $75. A WEEK 

INIS YUAR'S (DIIION will MANE IOU AN IAPIR1 WIREMAN. 

SEND FOR IT 
TO -DAY 

440 Pages 
Illustrated 

The National Authority for 26 Years 
AU the latest underwriters' rules. 52 of the 

. atest and simplest tables which show, at 
glance, lust what size of wire Is needed for 
any kind and size of lighting or motor installa- 
tion, for any voltage, current and drop de- 
sired for any system, Direct Current, Alter- 
nating Current, single, two or three -phase. 
How to Install and operate generators, motors 
and every kind of wiring device with diagram 
of connections. 
Leather Cover. Pocket Size. Gilt Edges. 

Sent Postpaid on Receipt of $3.00. 

H. C. CUSHING, JR. 
14 W. 40th Strait New York 

Make $60 a year profit from one 
pair. Thousands are doing it 
right now. It's easy pleasant, 
profitable work and we help you 
pet started. 

Write today foe circular. 

PIGEON SUPPLY - 
eons Poultry -Pei Stock 

Hanover.Pa. 

rote can be quickly cured, if you 

STAMMER 
Bend 10 cents coin or etempe for 70 ge bookon Stem. 

end and lf after etammnw Care. Nowt 

Benjamin N. Bogue, 860 Bogus Bldg.. Indianapolis 

flANI 
f1IGI1-VAGE 

HERE IT IS 
a slam for your den. saasd- 
ble`i, attra.ura Printed In 
bright red on whit. cardboard. 
No .l.etrleal bug should be 
without D. fy' r 1134 -. 
100 wall la coin 
Road stamp for 
LEONARD BECK. I 
Carrell N.. Breskly.. N. . 

ó19 SELF - CONSCIOUS? 
Emb.rramed in ammo Lachine in sail-metro'? 
Lat as tell you how Toe mn or-mm the.. trouble. 

THE VERITAS SCIENCE INSTITUTE 
2400 Broadway DESK 24 New York 

E 

The Importance of the 
Wavemeter 

(Continued from paye 12) 
u.... 

of 7. This difference in the new readings 
on C when G is at 29 as before is too much 
for the "drop" of 30 to 29 on G so we are 
warned in time. Thus we see very readily 
that the tuning is becoming broader and no 
closer coupling in the transmitter should 
be permitted. In fact, a slight loosening up 
will not hurt. 

By following the above procedure the 
radio experimenter can utilize his trans- 
mitter energy to the best advantage and at 
the same time keep out of trouble. 

Editor's Note: Read this article very 
carefully two or three times and follow 
the author's explanations very carefully 
when you tune your transmitter. A word 
to the "unwise" is not often sufficient. Too 
rnttch cannot be said and written concern- 
ing this important subject. 

Experimental Wave 
Tester for Receiving 

(I.oulrnited Jrunl page 13) 

holder can be of any pattern suitable for 
carborundum, though the shape shown in 
Fig. 1 has been tried with success and would 
be recommended. Use hard springy brass 
or phosphor bronze of a light gage for the 
purpose. 

The inductances: Wind into the slot in 
the former for the exploring coil 20 turns 
of "Litzendraht" wire. It can be wound 
into this slot quite carelessly, that is there 
will be no need to lay the turns neatly side 
by side, but merely bundled together in the 
slot. The ends must be brought out and 
connected to the two terminals provided 
for the purpose. The variometer coils will 
have a much larger value, and, of course, 
must also be wound with "Litz" wire. 
Wind the inner coil with six layers of wire 
with 50 turns in each layer, making in all a 
total of 300 turns. Each layer must be 
spaced from its neighbor by means of 
three turns of fairly stiff drawing paper. 
Do not shellac the paper nor the winding, 
as, in so doing you will be defeating your 
object by again increasing the capacity be- 
tween layers. The ends of each layer can 
be kept in place by means of tape or ribbon 
slipt in under the last few turns, and drawn 
back tight. The whole coil should be taped 
when complete and can then be shellacked. 

The outer coil must be wound with 
twelve layers of 50 turns each of the same 
wire, which will total 600 turns. The 
method of winding, and treatment general- 
ly is the same for this as with the inner 
coil. The inductances, when complete, will 
then be as under: 
Exploring coil 20 turns 
Variometer inner coil 300 

outer coil 600 

Total 920 " 
When complete, the total inductance of 

this combination, can be measured with a 
wavemetcr and it will then be quite a simple 
matter to calculate the values required for 
the four condenser units which are used in 
parallel with the inductances to give the de- 
sired ranges of wavelength. 

The capacity of any unit condenser, can 
be readily, found by the formula 

A 
C= XK 

4 'r T 900,000 
where A = Area in square centimeters of 

the dielectric covered by plates. 
T= Separation of plates or thick- 

ness of dielectric in centi- 
meters. 

K = Dielectric constant. 
(Continued on page 36) 

RADIO Ç 
APPARA'T'US 

and SUPPLIES 
L. A. ROSE 

l21 Camp St. New Orleanp, 1.,. 
Send 10c for Latest Catalog 

OVER A THOUSAND 
Well known, up- to- the -minute, modern Arne 
teure have let the "EVA" SERVICE 

INSTALLMENT PLAN 
solve their problem of how to get the best 
there is manufactured without a 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 "EVA" 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 short cut to warns 

After S,y,tenú,er int FIFTY CENTS 
UNTIL THEN 

COMPLETE CHART 
and full instructions TWO DIMES 

C. K. DODGE 
Ron 200 Mamaroneck, N.Y. 

Loose Couplera 

Ir Parti and accessories. 

Couplers 

O id 
Combi.aand Leese Caus. 

Send 3c stamp for lin 
rature which is sure 

interest ' to you. 

J. F. ARNOLD 208É.í é¡= 19ió'1. 

Take a dollar bill 
>end it with your 
name and address to 
the Elecfro Importing 
Co., 231a Fulton 
Street, N. Y., and by 
return mail you will 
receive your 

4 SKINDERVIKEN 
TRANSMITTER 

BUTTON 

Electro Importing Co. 
231e Fulton Street, N. Y. 
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The New 
Arco Variable Condenser 

We offer Radio Men something out of the ordinary in variable condensers. 
This new model is a step ahead of its rivals in that the plates are made of aluminum 
and heavier than those found in the average condensers. The rotary plates are 
rounded as one end, not the usual semi -circular type, thus affording a straight line 
capacity, which is a very valuable feature in Wave Meter work. The zero capacity 
in an instrument of this type is considerable lower than that of usual condensers. 

Shaft on which rotary plates are mounted is carefully machined from tool steel. 
Instrument can be quickly mounted in case or behind panel. 

Made in two capacities, furnished unmounted only, with or without dial of fine black moulded composition and bake - . 

lite knob. 

Backed up by Radisco guaranteed quality of workmanship and low price. 

Capacity Unmounted With Dial & Knob 
.0005 mf. $5.00 $6.00 

.001 mf. 6.25 7.25 

Shipping weight 2 pounds. 

Prices quoted do not include carrying charges to Pacific Coast or duty 
Canadian use. 

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. 

paid for 

Below are listed a few of the reliable firms who carry the RADISCO COILS, Better "B" Batteries 
Agents for all other standard apparatus of merit. 

COMMUNICATE YOUR WANTS 

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 Hutchinson 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. 

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. 

TO THEM 

NEWCASTLE, PA. 
Pennsylvania Wireless Mfg. Co., 
507 Florence Ave. "8HA" 

PHILADELPHIA, PA. 
Philadelphia School of Wireless 

Telegraphy, 
Broad and Cherry Streets. 

and are our 

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., 
1801 Sixth Ave. 

SCRANTON, PA. 
Shotton Radio Mfg. Co., 
P. O. Box 3 
Branch 8 Kingsbury St., 
Jamestown, N. Y. 

SPRINGFIELD, MASS. 
Electric Service Co., 
585 Armory 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. 

If none of the above agencies are in your vicinity, communicate with 

RADIO DISTRIBUTING COMPANY Newark, New Jersey 
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A UNIQUE 
INSTRUMENT 

THE ROLLER -SMITH "T -A -W" 

Radio Frequency Am- 
meter simplifies your meas- 
uring instrument problem 
because it can be used 
equally on 

Radio Frequency Current 
Audio Frequency Current 

Direct Current 

It's furnished in either flush 
or surface mounting, with 
ranges as high as 0 -5 amperes, 
at attractive prices. 

NOT THE CHEAPEST 
BUT THE BEST 

Write for Booklet "V -TAW" 

KIE-SNWONM1 
rlral Inatrumenin Melera und Circen Dreaaer o; 

Main Office: 15 Barclay Street, 
New York, N. Y. 

Works: Bethlehem, Pennsylvania 

CHICAGO- Monadnock Block 
CLEVELAND -6523 Euclid Ave. 

DETROIT- Majestic Bldg. 
Other Offices in Principal Cities 

SKINDERVIKEN BUTTONS 
$1 

Radio Apparatus 
Bought, Sold, Built 

C. McCONNELL 
38 Warner Street 
Springfield, Mass. 

TELEGRAPHY 
(Roth Morse and Wireless und RAILWAY ACCOUNTING 
taught thoroughly and quickly. lhg salaries now pyuid. 
Great ol ;established 46 yearn. Endorsed 

Oldest 
Telpegraph Rail- 

way. 
way. t 

to earn large Portion. Catalog frees. 
low - 

opportunities 
DODGE'S INSTITUTE O 10,1. V.Iperel.e. Ins. 

(Continued from page 34) 
The result will be in microfarads. Hav- 

ing an approximate value Of both induct- 
ance and capacity in the circuit a rough ap- 
proximation of the wavelength range for 
each condenser unit can be obtained by the 
use of the formula 

= 2 7 X 300 X L C 
where7r= 3.1416. 

L= Microhenries.', t 
C = Microfarads. 

These calculations will be óf considerable 
assistance when building the condenser 
units, but when complete, the instrument 
must be carefully calibrated with a standard 
wavemeter and the wavelengths either 
marked directly on the scale, or curves must 
be plotted, showing the reading of vario- 
meter for each individual condenser unit. 

The operation of the wavetester is sim- 
plicity itself. Supposing you require the 
adjustment of your receiver for Nauen 
(POZ). Referring to your call book you 
will find the wavelength of this station to 
be 12,600 meters. Set the wavetester 
pointer to this value, move the small three - 
way switch to contact connecting the buzzer, 
and tune up to the buzzer signal as you 
would when receiving a radio signal ordi- 
narily. 

In conclusion, the writer would like to 
point out that in the past far too many ex- 
perimenters have relied upon guesswork for 
their tuning and hopes that this article, 
even if only to a few, will pave the way to 
further research and experiment upon 
safer ground. 

Construction offa 
Magnetic Aerial Switch 

(Continued from page 17) 

The instrument is operated on 110 volts 
A.C. or D. C. and does not draw an exces- 
sive current. It also has the added advan- 
tage of being inexpensive. If any difficulty 
is experienced with it the author suggests 
writing to him, c/o RADIO NEWS. 

An International 
Alphabet 

(Continued front page 17) 

placing three dashes one after the other. 
And where there are dots in between the 
horizontal dashes we place just that many 
vertical dashes between the horizontal 
dashes as there are dots. To understand 
it better, look up alphabet as it is shown 
herewith. 

This method is applicable to the numbers, 
punctuation marks, and also abbreviations 
are governed by the above -rules, but as 
the Arabic numbers as well as the punc- 
tuation marks are almost universally used, 
it is better to write them in the ordinary 
way. 

APPLICATIONS FOR RADIO CALL 
LETTERS. 

Applications for radio call letters should 
be made to radio inspectors and collectors 
of customs at the different ports and not 
to the office of the Bureau in Washington. 
Applications for vessels should be made at 
the time application is made for the official 
number and signal letter and not before 
such time. 

HELP! HELP! 
What is the difference between an oper- 

ator and the girl who makes frankfurters? 
One sends messages and the other 'mends 

sausages! -P, F. Geagan. 

Radio News for July, 1920 

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 il- 

lustrated 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 81- S1ngle Tube (for Inside mounting) $1.20 
Type 82 -8In le Tube (tor bench and experimental 

use) 1.50 
Type 83- Double Tube (for amplifier use) 2.75 
Type 84- Triple Tube (for detector and two -stags 

amplifier or three -stage amplifier use) 3.75 
The above receptacles are all mWu In two styles. for 
either receiving or transmitting tubes. This should be 
specified when ordering. 

If your dealer cannot supply you, order direct 

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 

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 
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The Demand 
for Good Wireless Operators 

Far Exceeds the Supply 
The New York Wireless Institute will make you an operator -AT HOME -in your spare time -quickly, 
easily and thoroughly. No previous training or experience required. Our Home Study Course has been 
prepared by Radio Experts. Experts able to impart their practical and technical knowledge to YOU in 
an easy to understand way. The graded lessons mailed you will prove so fascinating that you will be 
eager for the next one. The instruments furnished free, will make it as easy to learn the Code as it was 
to learn to talk. 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 Wirelesss 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 Companie, . 

FREE Instruments 

This wonderful Set for leerning the Code furnished free with our Course 

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 stu- 
dents 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 Steamship 
Company. 

and 
Text Books 

We furnish free to all stu- 
dents, during the course, the 
wonderful receiving and send- 
ing set exactly as produced in 
Hu' 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-Wire- 
less -may do so. 

Send for FREE Booklet 
Without obligating. you in any way, send for 
our booklet "How to Become an Expert Wire- 
less 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. 

I 
I 
I 
I 
I 
I 
I 

New York Wireless Institute 
Dept. 22, 258 Bway, N. Y. City. 

Send ire free of charge, your booklet "How to Become 
an Expert Wireless Operator." containing full particulars 
of your Course, including your Free Instrument Offer. 

Name 

Address 

City or Town State 
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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. I No. 2 Nu. 3 Money bask If not 

43 Plate.. 33.00 34.00 34.25 satisfied. Just return 
3 2.50 3.50 3.75 condenser within 10 

13 " 2.25 3.25 3.50 
In Canada 25e additional. days by Insured P. P. 

These condensers are made by a watch me- 
chanic schooled in accurate workmanship. Per- 
sonally we will need no introduction to Amsteurs 
who have "listened in" for "time" and 
"weather" from 9. ZS. 
Postscript 

We shall have to claim an even wider dis- 
tribution of the "ILLINOIS" this month. In- 
stead of placing our limits from the Penobscot 
to the Golden Gate, we will say from Shanghai 
to the Zuyder Zee. Commercial and Naval 
Operators have discovered us, and we expect 
Uncle Sam's Navy and new Merchant Marine 
will soon he large users of our "best ever" 
"ILLINOIS." 

We again thank our friends for their generous 
words of appreciation. 

You will note a slight increase In our price 
list, on the "mounted" styles only. This will be 
effective front May first. The fact Is we could 
not quite "get by" with our first prices. 

The "Star Spring" feature of our design meets 
with great favor. We shall make this the subject of 

forward 

application 
f he ate 

construction of 
think 

Variables. It hass 
two Important functions. It keeps the plates accu- 
rately and permanently centered; without "endshake ": 
and provides sufficient friction to hold the "rotor' 
at any setting without liability of its dropping from 
its position by the unbalanced weight. It makes the 
Condenser. In this respect, as reliable as the much 
more expensive "balanced" type. 

Kindly note: We issue no Catalog. and make no 
"trade discounts." We t our price at the lowest 
limit. and leave the "middle man" out for the sole 
benefit of the "consumer." 
G. F. Johnson, 825 Black Ave., Springfield, Ill. 

BURGESS"B" 
BATTERI ES 

SEVERAL IIII' 
SIZES 

FOR 
SWORK PECIAL 

111111011111 I1II.I 

END FOR CATALOGUE 

BURGESS BATTERY 
COMPANY 

HARRIS TRUST BLDG - CHICAGO,ILL. 

Attention Beginners! 
W ILGO WIRELESS PRACTICE SET 

The first need of every amateur. Dlghtone 
buzzer and key for learning code. Also for 
test buzzer and four other purposes. With 
code, and instructions, E1.25 Postpaid. 

THE WILCOX LABORATORIES, Lancing, Mich. 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, , 

/About Aerials 
(Continued from puye 19) 

rectly above the desired spot the tension on 
the string is suddenly let go whereby the 
kite will drop on the roof below. It is 
then the ob of your friend to go to the 
next building and pull in the cord to which 
has previously been fastened the aerial 
wires. Ordinarily the cord will be strong 
enough to accomplish this and in this way 
the person on the station roof can slowly 
uncoil the wires so that kinking or entang- 
ling may be avoided. 

The erection of suitable masts for aerials 
will not be described here, as several ex- 
cellent articles on this subject have recently 
been publisht in fact, one appeared in the 
last issue. A word or two, however, may 
be said concerning the spreader. This 
should preferably be of some hard, well 
seasoned wood, either round or square and 
well painted to preserve it. If procurable, 
bamboo rods of two inch diameter are quite 
suitable owing to their lightness in weight 
and comparative strength. If properly 
guyed by means of a stout tarred rope as 
shown in Fig. 8, the aerial will be prevented 
from undesirable swinging or entangling of 
the wires even during severe wind storms. 

PRACTICAL MEASUREMENTS. 

Since this article is intended for the be- 
ginner who is not familiar with the mathe- 
matical end of radio measurements, we 
confine ourselves to a few simple, general 
rules which may be followed in the absence 
of a wave meter. The natural period or 
wave length of an antenna may be roughly 
determined from its physical dimensions. 
For instance, the wave length of an um- 
brella aerial as well as a horizontal L or T 
type may be calculated by multiplying the 
total length from the free end straight thru 
to the ground connection by the approxi- 
mate constant of 4.2. This gives a result 
in feet so that in order to bring it to meters 
it is necessary to divide the result by 325. 
This manner of calculation, however, does 
not consider the many and various condi- 
tions which apply to individual installations, 
and as previously mentioned, is rather a 
crude method. If a wave meter is at hand, 
or can be borrowed, it is much easier and 
certainly more accurate to measure the radi- 
ated wave length directly. The two practi- 
cal charts shown at Fig. 9 and Fig. 10 may 
be employed by the experimenter with fairly 
good results. One is for a four wire L 
type and the other for a four wire T type 
aerial where the length to be considered is 
from the extreme free end to the ground 
without taking additional inductances, such 
as oscillation transformer or other coils as 
part of the circuit, into consideration. 

THE GROUND CONNECTION. 

To the city dweller a suitable ground may 
be obtained by soldering or otherwise per- 
manently connecting a lead to either a 
water -pipe or steam radiator system. In 
fact, it is a good rule to secure connections 
on both. So- called ground -clamps may be 
obtained specially for this purpose from any 
radio supply house. In the country or iso- 
lated districts the ,permanent ground may 
be establisht by burying about two htm- 
dred square feet of galvanized sheet iron 
in a preferably moist section and at a 
ground depth of about six or more feet. 
To this must, of course, be soldered or 
firmly attached a heavy copper wire which 
is lead to the instruments. A more certain 
ground may be obtained by emersing a 
long pipe or other piece of metal in a small 
lake or swamp. 

And, now, boys, a few parting words. 
Follow out as closely as you can instructions 
contained in this article, and providing you 

(Continued on page 40) 
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Radio Diagrams 
and Formulae 

in Loose Leaf Form 
The publishers of the CONSOLIDATED RADIO CALL 
BOOK have completed the preparation of diagrams and 
lestruettons ea:- 
Measurement of Capacity of Condenser. (Sub- 

stitution Method.) Calibration of a Variable 
Condenser, Two Diagrams and Curve...No. 1 

Measurement of Inductance of a Coll or Circuit. 
Two Methods -Two Diagrams No. 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 Distant Trans - 
mitting Station. Two Methods. Calibration 
of Receiving Set. Two Diagrams No. 5 

Measurement of Effective Antenna Capacity. 
Two Methods. Two Diagrams No. 6 

Measurement of Inductance of Antenna and 
Third Method of Measuring Effective Capac- 
ity of Antenna. One Diagram No. f 

Measurement of Antenna Resistance. Substi- 
tution Method No. 8 

Schematic Wiring Diagram of Regenerative Au- 
(lion 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 Indua4nee in 
centimeters No. 101 

Schematic Wiring Diagram of Signal Corps Type 
Sc -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 S.E. 1100 (Navy 

Plying Boat) Radio Telephone and Telegraph 
Transmitter Ne. 53 

These diagram. and Instruction. are the meat 
CLEAR CONCISE COMPREHENSIVE and CON- 
VENIENT form of Instruction that has ever been pro - 
seated. They are printed on page. alze SV x II. 

Complete Set of 14 Sheets 75 e as described, sent postpaid 

CONSOLIDATED RADIO CALL 
BOOK CO., Inc. 

41 Park Row, New York, N. Y. 

Recognized as the largest and best. 

Send ten cents for 
descriptive catalogue to Dept. B, 

900 -902 Penna. Ave., N. W. Washington, D. C. 

The Radio Engineering Company 
MANUFACTURERS OF 

$aDIO APPARATUS" 
Bog to announce their reorganization and the opea- 
log of a show room and distribution seater FOR 'PRE 
ROUTH, of all standard radio apparatus. 

Th. farneue 

"RECO" KEY 
reduced for mart um. to 16.50. Six ante is U 

will bring our new 
Nola Stew Aeatalo: 

now a 
616 N. Calvert St., Baltimore, Md. 

CALL I tot 
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PATENTS 
SPECIAL OFFER 

TRADE-MARKS 
AN 

COPYRID GHTS 
FREE OPINION AS TO 
PATENTABLE NATURE 

Before disclosing an invention, the inventor should write for our blank form 
"Evidence of Conception." This should be signed and witnessed and if returned to 
us together with model or sketch and description of the invention, we will give our 

opinion as to its patentable nature. 

OUR THREE BOOKS MAILED 
FREE TO INVENTORS 

Our Illustrated Guide BOOK 

HOW TO OBTAIN A PATENT 
Sent FREE on Request 

Contains full instructions regarding Patents, Trade - 

Marks, Foreign Patents. Our Methods, Terms, and loo 
Mechanical Movements illustrated and described, 
Articles on Patent Practice and Procedure, and Law 
Points for inventors. 

OUR TRADE MARK BOOK 
Shows the value and necessity of Trade -Mark Protec- 

tion and gives information regarding unfair competition. 

OUR FOREIGN BOOK 
We have Direct Agencies in all Foreign Countries. 

Write for otir illustrated Guide Book on Foreign Patents. 

SPECIALIZATION OUR STAFF 
The field of invention is so fast that it is impossible 

for any one man to become an expert in all the differ- 
ent classes of invention. Only those practically skilled 
in the class to which the invention relates are capable 
of rendering efficient service. For this reason Victor 
J. Evans & Co. employ a number of patent lawyers 
and mechanical experts who have been selected for 
.their special knowledge and ability in certain lines of 
invention. Each case is placed in charge of experts in 

the classes in which the invention relates. 

THE VALUE OF YOUR PATENT 
Will depend much upon the skill and care with which 
your case is prosecuted in the United States Patent 
Office. This work will receive the benefit of skill and 
experience acquired by a long and successful practice. 
We spare neither time nor pains to secure the broadest 
possible patents that the inventions will warrant. That 
every case entrusted to us receives our best efforts, and 

Highest References Prompt Attention- Reasonable Terms - - FREE COUPON 

VICTOR J. EVANS & CO, 
PATENT ATTORNEYS 

New York Offices Philadelphia Offices Pittsburgh Offices 
1007 Woolworth Bldg. 135 S. Broad S 514 Empire Bldg. 

Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg 

Main Offices, 867 9th Street Washington, D. C. 

(wntlemcn : Please send me FREE OF CHARGE your books as described above. 

that our work is done consistently, skillfully and 
thoroughly is evidenced by the many unsolicited letters 
of Commendation that we receive constantly from our 
clients. We will furnish upon request lists of clients 
from any State in the Union for whom we have se- 
cured patents. 

Our New York, Philadelphia, Pittsburgh, 
Chicago, and San Francisco Offices 

Owing to the growth of our business we have estab- 
lished for the benefit of our clients Branch Offices in 
New York City, Philadelphia, Pa., Pittsburgh, Pa., 
Chicago, III., and San Francisco, Cal. These branch 
offices being located in these large commercial cities, 
together with our Main Office located near the U. S. 
Patent office, in Washintgon, enables us to more 
promptly handle the business of our clients, particularly 
as the branch offices are in constant touch with the 
Main Office and fully equipped to handle patent busi- 
ness in all its branches. 

Name 

Address, 

3,1 
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AMPLIFY YOUR RADIO SIGNALS 
With the new DETECTAGRAPH- TRANS- 

MITTEL 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. 

The super - sensitive DETECTAGRAPH- 
TRANSMIiTER herewith shown is two and 
three -eighths inchp, in diameter, five-eighths of 
an inch thick and weighs 
less than three ounces. It 
is the most sensitive 
sound detecting device 
ever brought before the 
public. 

The manner in which 

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. 1 

Our Super -Sensitive De. Our Special No. 25 Loud tectapraph Transmitter. Talking Receiver. Price. Price, $e.00 Complete $4.50 Complete 

r 

1 

The Detectagraph 
Junior Deaf -Phone 

$19.00 
Equal to any $35 in- 
strument made. Out - 
Ot consists sists of Super- 
Sensitive Transmitter 

Swith cord nnector: 
uper - Sensitive Ear Piece with small 

black cord: B l a c k 
R I n g l e Headband; 
Black Cano and Two 

S at t.r lo v. 

Ad usted 
M o 01 "B" Horn. with 
No. 20 High 
Grade Loud 
Talking R 
s o l v e e r, Cord Plugs and 
Desk Stand 
B a s e. Price, 
$12.00 C o m 

plate 

Detectayraph Rheostat, 
especially made for am- 
plifying circuits. Price, 

$2.00 Complete 

Adjusted Model 
"C" Horn. with 
No. 20 High Brads 
Loud Talking Wall 
Ile ee i av^ r. Gerd 
Plugs and Wall 
Hasa Pries. $12.11 

Casalete 

Order direct from ad. 

Or write for free descriptive circular. 

SuperSensltive No. 
40 Receivers to he 
used In connection with Detecta0ra0h- 
franamltters, $10.56 

G. BOISSONNAULT COMPANY 
251 CHURCH STREET NEW YORK CITY 

Makers of Super -Sensitive Microphone Devices 

Dotectagraph $18.00 
Tlda doh -rit ÌUg hlstru- 
meut uf mon-clous 
eonaitivity can be 
used for detecting 
secret conversations. Outfit consists of 
Sensitive Transmit- 
ter, 25 -ft. B l a c k 
Cord. Receiver, 
Headband, Case and 
Battery. 

NEW MOTORS 
FACTORY GUARANTEED - ALL SIZES - IN ORIGINAL BOXES 

Single Pease Motors 
110 Oto volt.. A. C., e0 eyele 
lana n l'.M with pulley 

1/4 i... idil. i.ini -- $28.50 

Your Opportunity 

1/2 
x.r..utm..u..1. $ 50 eeraen 1ap ».e .n,l . 38 

1/2 rxdPB 
aPB.mn" $52.50 

1 
x. P- nl.al .da ro.l. 
asa aR1 dld»t e". . . $7650 

2 $1 16.56 
3 41::!;17.7 "" $142.50 
5 

N. P.. 11/121 ,dt. $184.50 rewld.n..lidlnl Iu. 

1 

To Buy New Gumnleed Elulriul 
Anent s of Standard Menuleclure. 

Charging Generators Polyphase Motors 
Suitable rat all 1,1,1.n;. Battery 4 and 3 plia... A. C., 240 v 

CLerging and lower 60e , 173011 P M.. eompkte 
Reywremem with bue and pulley. 

$19.50 14 R. P. . $46.50 
$24.50 

P. 
- $64 $31.50 1 H. 

P $64.00 
$31.50 2 x. P. - $81.00 
$46.50 3 G. P. - $96.00 

If .4 .11 amp 

a adl. I emp. 

ti. e. t i map 

111 eeNr.1 IRK 

fEePl..nter. $78.50 
Mrdl ut.a $106.50 5 x'P' $112.00 
I ..II.11 ens $146.50 i H. P, alte .p.d,1N1 

Medeg Hdur. Are $106.50 R.P.M. l,$ r$36.50 
O.nn.lorfl..,isa. trhaRoNr. 

WRITE FOR CATALOG. 11000111111 IN MOTORS AND OENERATORS 

I SPECIAL 

4 
$a n/ ,dl. 
H. P.AC .nc 
I. P., 1111 R.P.M. 

Complete reel clue sadism), 

MONEY BACK _ OUAPANTLC 

SHIPPING TERMS: ¢n d'H dit %Iiet:ilúioftdbi.mhë.déyidgéi 
PAANUPAClUBCRS DIBTP,BUTCP 

CHAS. H. JOHNSTON, Box 16, West End, Pittsburgh, Pe. 

-f- 

Battery Charging Outfits 

To operate on A. C., 60 cycle. Robl.. 

phase. Voltage as apeci&d. 

"1111:....1%%111"11711 
$68.50 

111-ttl r. a0. nl nlb. $68.50 
Sp e. dd rrutaMa,d 

Bwn e. Ae, B1 wam, $68.50 
il e.lb, with a.11ale"e 

Itgnl e., A.C.1s1 nn., $88.50 
11 ,011. w111 adblhavd 

ill ePl.1 rha.,. RH wait,. $75.00 
if e. wuleul P,Ibhloel 

WASHING MACHINE MOTORS 
r°` 

.75 5m.lÌCa.m 

cñaéR..m i: AL 
2 

lath 
W1 III I 

We Can Supply You With 
Materials for That Set 

You Are Building 
Send for circular 

PENN RADIO APPARATUS CO. 
Greenville, Pa. 

Tucker's Overall Waterproofing 
Insulator 

Grade A replace. Shellac. Rubber and Tape R. Tubes 
Cow. Wire. and Terminals. Used on Cotton Covered 
wire will carry high Voltage under water. Used on Ter - 
minals, prevents leaks, short circuits. Grade B. used in 
Cables and lead wire.. Will stick to anything. Not 
effected by ealt water. acid o0. 90e pl.. $1.50 qt., $5.00 
gal. Tucker Waterproofing and Insulating Co., 664 
Pleasant Street, Brockton, Ma.,. 
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(Continued from page 38) 
employ due care and intelligent planning, 
coupled with judicious advice in the in- 
stalling of your transmitting and receiving 
instruments, you will go a long way toward 
a proper start in your radio career. 

s...r.r1n.r,.1116rnn1n.1..1n.n. ,I ,,,,,,,,,,,,,.,..,,...,,., .,,....,..,,,,111,.1.,,e.,,, 

The President's 
Special 

(Continues from page 23) 

ator, brushing back a 'phone from one ear 
in order that he might hear the conductor. 
"Guess this trip will make history, eh ?" 

You said it,' the conductor was emphatic. 
"Getting anything ?" 

"Funny thing, but everybody must have 
tjylt," remarked the operator, complacently, 
Haven't heard a chirp for fifteen minutes 

or a half hour. Seems strange -huh ?" 
He quickly brushed the raised 'phone 

back into position, and whirled the tuning 
knobs, "There's somebody going faint," he 
said over his shoulder, Its none of our 
crowd, 'though, for he's coarse and low. 
Some kid with a spark coil, I guess. -Holy 
mackerel! He's calling me. Better not an- 
swer, I guess, or he'll talk all night." 

The watching conductor saw the expres- 
sion on his face change, saw the snatched 
pencil, and watched with interest the flying 
fingers. Then in consternation he saw the 
terribly white face that turned toward him. 
Unable to speak, the operator was holding 
out the yellow paper toward him, making 
meaningless motions with his mouth. 

Startled, the conductor snatched the 
sheet. Quickly he read the scrawl Then 
long years of railroading spoke. With 
lightning speed his hand leaped to the bell 
cord over his head and he pulled down 
steadily three times. There was a strained 
second, and then from the cab ahead came 
the long wailing shriek for brakes. 

The tired business man woke with a 
sense of impending disaster, rudely jolted 
from his slumber as the monster ahead 
reeled on reversing wheels. The detective 
was flung unceremoniously on top of the 
two Italian laborers as the conductor ap- 
plied the emergency air. And before the 
pretty young woman could voice her indig- 
nation to the startled salesman, the express 
was moving with ever -increasing mo- 
mentum back over the rails she had just 
spurned. 

And less than a half mile ahead the 
President's Special plunged thru the blind- 
ing snow, an almost breathless and thoroly 
blinded engineer clinging desperately to his 
throttle, praying, praying, praying that his 
luck would not desert him as the block 
signals had. 

And in the operator's car a white opera- 
tor was listening to the now audible spark 
of Mountain City as he informed Danville 
of the wrecking train and relief expedition 
dispatched in the wake of the President's 
Special. 

And fifteen minutes later the sweat - 
streaked dispatcher at Danville heard the 
faint piping of the train station. Dum- 
founded, he pounded out a frenzied H. P. 
And then with pitiful incredulity stamped 
on his face he copied the almost inaudible 
Continental. 

"On siding at Nestor," the straining ears 
fairly hugged the 'phones, 'President's 
Special by. Where were you? Some ama- 
teur got me just in time." 

And in the little farm -house a sobbing 
boy thanked God that his little half K. W. 
had broken thru. 

Dick Baker's chair crashed from under 
his writhing form, and he rolled sobbing 
over the floor. Vainly he tried to shriek, 
but only low moans came from his parched 
lips. Then he lay still. 

(Continued on page 42) 
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Here's a Receiver with 
Eight 

DeFOREST Agencies ar, 
located in all Principal 

Cities. Ask your regular 
Electrical Dealer to get you 
DeFOREST Apparatus. 

Combination Audion -Ultra Audlon 
and One -step Amplifier; Type P- 
300. Size 121/2 "x93ya "x7 %^ Price 
$73.50. Vacuum Tubes, $7.00 each 
extra. 

These Eight 
are not dupltcat datages celvtnp 

Set at double the price: I-Responde to any 
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Distinct Advantages 
A COMPLETE, compact and inc pen ice Ret rn m t 

having improvements and refinements which increase 
efficiency and eliminate many objectionable features of re- 
ceiving apparatus. 

No longer is it necessary for you to have two or three 
expensive, inconvenient and cumbersome tuners spread all 
over your operating table when working all wave lengths. 
With this new DeFOREST tuning system you can work 
any and all wave lengths with the one tuner shown at the 
right. This Set has distinct advantages of minimum table 
space and of convenience in coupling not equalled in any 
other type of apparatus. The entire Set is complete in the 
two cabinets shown here. The Genuine DeFOREST "Honey 
Comb" Coil System of Tuning is employed -no superior 
system has ever been invented. 

This is a new DeFOREST production embodying a 
unique and superior tuning system. Possession of this Set 
means more efficient and satisfactory operation; more 
pleasure and practical benefit for every Amateur. Its price 
is remarkably reasonable for the quality of apparatus and 
the distinct advantages the Set offers. Find out more 
about it at once. 

Send for a DeFOREST Manual 
a 56 -page book containing full information about this 
and many more DeFOREST Instruments, as well as 
giving much useful information for the Amateur. Mailed 
anywhere upon receipt of 10 cents. 

DeFOREST RADIO TELEPHONE AND TELEGRAPH CO. 

Inventors and Manufacturers of High Grade Radio Apparatus. 
1401 Sedgwick Ave., New York City 

LEE DeFOREST, INC., Western Distributors 
451 Third Street, San Francisco, Cal. 

(Shipments Direct From San Francisco Stock) 

1r1`11,tVe- - 

Tuner; Type T -200. Size 
1338 "x121 % "x8 ". Price $77.50 
without Coils. 

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 
50c 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 teat 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 money -order must accompany all 
orders. 1J 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 -SO So. Front St., Columbus, Ohio 

Economy 

Weather Proof Crystal Detector 
The type of the detector illustrated is being sold at 
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 
in a block of Woods metal. is encased within a glass 
cylinder rendering it impervious to atmospheric con- 
dition*. Has ball and socket joint. Shipping weight 
I Ib. Price $2.80. 
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Stromber 

Head Sets 
Equipped with Non -cpnducting 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 

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. 

STROMBERG- CARLSON TELEPHONE MFG. CO. 
Rochester, N. Y., U. S. A. 

9gidhil.j -m.ç,'! (,rotei t&. ,i,aa 

No Seals -No Secrets --BUT SERVICE! 
There is only one Relay Receiver, the 

Type CR -3 

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 tisfactory servos Our interest in the purchaser does not terminate 
with the sale. 

Ask your dealer to show you our line of super -grade apparatus 
A. H. GREBE & CO., Inc. 72 Van Wyck Blvd., Richmond Hill, N. Y. 

TIM IR EADIO tramtsTOET 
Positions constantly open on vessels plying to South America, the Orient, 
Alaska, Hawaii and Atlantic Coast Salaries, $125 and expenses. Best 

equipped Radio School on Pacific Coast. For further information address 

Become a 
Commercial 

Operator 
on the 

Pacific 
Coast 

Y. M. C. A. School of Radio 
Telegraphy 

Seattle, Washington 

1r 7 
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(Continued from page 40) 
A moment later he struggled to a sitting 

posture and gazed sheepishly about him. 
The familiar table met his gaze, the Audion 
glcwing unwinkingly, the brass switch 
points glaring disapprovingly down at him. 

Then came realization. He struggled to 
his feet, and switched off the A. and B. 
batteries. 

Then he scowled at the set. "That's the 
last time I try to sit that gang out," he 
muttered, as he threw the lightning switch, 
"If I never do any long distance work I hit 
the hay at twelve in the future. My God! 
Some nightmare!" 

luinleiommoul 

Club Gossip 
(Continued from page 25) 

Herbert Kelsey and Arthur Heron. They did thei 
part and did it well. 

Correspondence should be addrest to Miss Sonia 
Soberg, Bushwick Evening Trade School, 400 Irv- 
ing Avenue, Brooklyn, N. Y. 

Radio Research Club. 
The Radio Research Club has recently been or- 

ganized in order to form a close co- operation and 
mutual understanding among radio amateurs of the 
vicinty so as te realize for the members those pecu- 
liar advantages associated with such an enterprise. 
This club has undertaken advanced radio research 
work and associated subjects. The members are 
all real radio enthusiasts and have their own out- 
fits. At present the club is up to its full quota of 
members. The meetings are held every Friday eve- 
ning at 789 E. 163d Street, New York City, at 
8:00 P. M. All amateurs of the vicinity are cor- 
dially invited to attend the meetings. 

The officers are: Nat Sauberman, president; G. 
Eleckrig, vice- president; S. Ellner, treasurer; Jonas 
Cohen, secretary. All communications to be ad- 
drest to the secretary, Jonas Cohen, 789 E. 163d 
Street, Bronx, New York City. 

National Association of Radio Elec- 
tricians. 

A movement has been launched to organize a 
national association of all radio electricians for the 
purpose of bringing together these highly skilled 
and specialized radio men that the science may be 
represented by the element which actually takes an 
important part to make radio profitable and success- 
ful. Engineers and research workers etc., are well 
represented and it is proper and fitting that the 
mechanics of the art club together in a little party 
all their own. 

The purpose of organization is to fost «r the gen- 
eral welfare, promote a spirit of fraternity and ex- 
tend every measure of benevolence and aid to mem- 
bers who may travel over the great sections of 
water front of the country. That they may en- 
joy life insurance benefits, sick benefits, and in 
short give the members privileges and assistance 
such as exist in many of our national orders. 
When the movement is sufficiently advertised, an 
application for a charter will be made. 

Most of the old timers those old United, Mar- 
coni, International, De Forest, Tropical National 
Electric Signal- men, will certainly welcome this 
movement. 

I feel this plan will meet with your approval for 
you can comb your experience and get back to the 
old days of 1899 and compare the game as it is 
now. Address Mr. Joel J. Michaels, General Deliv- 
ery, Post Office, New York. 

South Jersey Radio Association. 
The regular monthly meetings of the South Jer- 

sey Radio Association will be held as usual on the 
third Thursday_ of the month at the Fire House, 
Collingswood, N. J. 

Our members shone at the big banquet in Phila- 
delphia on the eighth. But they also shine in work- 
ing their sets and do not disobey the law. Mr. 
Cadmus, our inspector, was disappointed in bis 
recent trip to New Jersey. He hoped to get some- 
one. We have some fine stations in this club and 
they are handling the relay traffic very well indeed. 
We have dances to the wireless telephone from 
2 X J. Deal Beach, N. J. We are very much 
alivesand are growing all the time. We invite all 
amateurs in this vicinity to join our association. 
-The Secretary. 

The College Hill (Easton, Pa.) Radio 
Club. 

On April 12, 1920, the College Hill Radio Club 
was formed for the purpose of studying radio teleg- 
raphy and electricity. The club has now a mem- 
hership of six, but it is going to take in new mem- 
bers very soon. 

The club meets at the houses of the different 
members on Wednesday night of every week. 
Most of the members have a wireless set. At 
every meeting there are lectures given by one of 
the members on radio telegraphy or electricity. 

As yet the club has not a transmitting set but 
one is to be installed in the near future. 

(Continued on page 44) 
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OffAVo 
ßADIO TELEMEGAFONE 

¡CONNECT "AA" 
to your detector or 

amplifier, and "II B" 
to a 6 -volt battery 

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 2/020 

THE MAGNAVOX 
COMPANY 

270I -2765 EAST 14TH STREET 
OAKLAND, CALIFORNIA 

SOMETHING NEW 
DUO- LATERAL WOUND COILS 

THE DUO -LATERAL COILS now being offered for the first time is not to be 
confused with any other type of machine wound inductances which haye been 
on the market for some time. 
The Duo -Lateral Coil made in various sizes for general 
and specific application has the following distinct advan- 
tages which make it superior to any other coil for amateur 
and commercial work alike. 

1. Lower natural period. 
2. Lower high frequency resistance. 
3. Very low distributed capacity. 
4. Lower direct current resistance. 
5. Higher self -inductance. 
6. Mechanically stronger. 

Bulletin P1R, containing valuable engineering data, constants and prices of numerous sizes of 

Duo -Lateral Coils covering practically every wavelength used, is yours for the asking. 

MANUFACTURERS, DEALERS, JOBBERS and DISTRIBUTORS -write for our proposition. 

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. 

111111111111111111111 

PACENT ELECTRIC COMPANY, Inc. 
Builders and Specialists in Radio, Electrical and Laboratory Equipment. 

Telephone: 
150 NASSAU STREET Beekman 5810 NEW YORK CITY 
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DUCK'S 
New Big 200 -Page No. 14 
Wireless Catalog and 100 
Page Electrical Catalog 

The wireless catalog mailed for 12e 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 Duck's, and above all that you can absolutely rely on the quality of every instrument listed in this catalog. In word it is all worth while catalogs in one. 

Audio Tron bulbs prepaid $6.00 
Ws discontinued selling Audio Tron bulbs and acces- 
sorie 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 

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 har- 
monics. 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 

THE WILLIAM B. DUCK CO., 231 -233 Superior St., Toledo, Ohio 

O, WHAT A PAL 
was Mary, but say boy, 
do you know an up -to- 
the- minute radio instal- 
lation is SOME pal 
too? 

We manufacture high grade apparatus only. 

Here is a good value -The Ace V.T. Socket - 
with grid leak at $1.50 each. Better buy Ace 
equipment than be sorry you did not. Ask your 
dealer. 

THE PRECISION EQUIPMENT COMPANY 
2437 GILBERT AVENUE ( Dept. A) CINCINNATI, OHIO 

_.,__.......____,.._r.._.r._.______,_;,_. 
AMATEV1 ' r WIRELESS aentl 'LC lamb for full deacrlDnou of t e muet 

e tetent detat,e In the wlreleee aeld [Oder 
Tested R'i,eleee Teiearapb OD. and 1. S. Uovemmea[. Inetantl7 adluetsble 

u maltant pressure 
e L. STEWAIRT RAItIt. Inventor, Vice- Preeldent of The Service Radio School 

r 
ARR MERCURY -CUP DETECTOR Dept. B. The Wyotslna, Washington. D. C. t.4 
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(Continued from page 42) 
The club subscribes to the important wireless and 

electrical magazines for the benefit of the members. 
At the last meeting the following officers were 

elected: President, Clarence H. Tupper; secretary 
and treasurer, John G. Knight. The club will be 
glad to hear from anyone interested. Address all 
communications to the secretary, John G. Knight, 
Sullivans Lane, Easton, Pa. 

The Junior Radio Club of Philadelphia. 
The Junior Radio Club of Philadelphia, ga. is 

composed of some of West Philadelphia's wide - 
awake amateurs. Altho not very well known at 
present, it is progressing rapidly, several of the 
members already having radiophones designed and 
built by themselves. These may be heard within a 
radius of eight miles with an ordinary receiving 
set. Every member of the club anticipates getting 
a radio telephone for communication among the 
members of the club and for experimental pur -. 
poses. 

At present we have no clubroom, the meetings 
being held at members homes. 

At every meeting code -Practise plays a promi- 
nent part. Any new member within a period of 
two months; has to pass a test consisting of simple 
hook -ups, rules and regulations and to be able to 
send and receive four words a minute. The second 
class test consists of more complicated diagrams 
rules and regulations and code work at a speed of 
eight words a minute. The first class examination 
consists of theories, atmospheric conditions and 
twelve words a minute for code work. Members 
are then eligible for amateur license examination. 

The club has a library which includes most good 
radio books and magazines, for which we set aside 
a definite part of the dues. Communications or 
inquiries may be addrest to Nicolas Henwood, 
assistant secretary Junior Radio Club, 717 South 
63rd Street, Philadelphia, Pa. 

The Experimental Science and Radio 
Club of Calais, Me. 

Last October several of our leading radio ama- 
teurs joined forces and organized a radio club 
called 'The Radio Amateurs of Calais." 

But soon it was found that a club not well organ- 
ized cannot run long, for that association only held 
two meetings. At any rate, it ran long enough to 
show the amateurs of this city that what they 
needed was a club with a good solid foundation 
supported by all. With this idea in view the Ex- 
perimental Science and Radio Club was started and 
was loyally supported by all. At the first meeting 
a constitution was drawn up, a system was adopted 
by which we run all our meetings, and the proper 
officials were electe4. 

We are sorry to say that our club station is not 
as yet able to be termed a long -distance station, 
but a larger set will soon be installed. 

In one of our weekly debates there arose the 
topic: "Who is the greater inventor, Edison or 
Tesla?" After several stiff debates whereby one 
side said that Edison's inventions were of more 
use to the common people, while the other side 
claimed that the people have not yet realized what 
Tesla has done for them in his inventions, such as 
the induction motor and three -phase transmission. 
This topic was laid aside, as neither side was will- 
ing to give in, until a later date so that the club 
members can read up on these two great inventors. 

This club holds meetings every Friday night un- 
der the following officers: W. Robert Dresser, 
president; Harold V. Jewett, secretary; and the 
other necessary officers, with M. L. MacAdam as 
club station operator. The E. S. & R. Club, 283 Main Street, Calais, Me. 

The Westtown Radio Club. 
The Westtown Radio Club is located at the West- 

town Boarding School, Westtown, Penna. It is 
made up of students of the school and associate 
members, who are interested in the development of 
radio communication. 

The club was reorganized in the late fall of 
1919. Before the war a club had been formed of 
a few students who were especially interested in 
the art. But it was disbanded when the United 
States entered the war. There were about six sur- 
vivors of the old club in late 1919. The number 
rapidly increased to forty -four. 

The club meets every Thursday evening in one 
of the classrooms of the school. The members are 
divided into two classes: Full members and stu- 
dent members. Full members are those who have 
passed an examination given by a group known as 
the board of directors. The examination includes 
a few questions and a test in code work. The 
member must be able to receive at the rate of five 
words per minute. 

At present the club owns a receiving set, but 
larger and more complete set is being planned to 
be hooked up in the fall term of school. 

We will be very glad to correspond with all who 
are interested. Osman J. Seeds secretary, West. 
town Radio Club, Westtown Boarding School, 
Westtown, Penna. 

Madison Radio Club. 
Madison Radio Club was organized March 1, 

1920, by the High School Wireless Class members 
under the direction of J. A. Biner, Ex- Signal Corps 
officer. 

At the first meeting sixteen members were taken 
in and the club now has thirty -seven members, 
each and every one owning and operating a radio 
station. 

Radiogram blanks and membership cards of the 
club show the live interest in the radio art by the 
members who display the greatest enthusiasm. 
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Wireless telephone and high -frequency programs 
have been put across successfully by the club mem- 
bers, and a program of some sort s given every 
meeti 

i 
ng. 

The club sends and receives messages for the 
business men of the city and has gained quite a 
little renown thru the papers. 

Daily press and weather reports are posted by 
the club. 

The set at the High School, where we are privi- 
leged to hold our meetings is capable of "radio- 
phoning" 75 to 100 miles, while the radio telegraph 
scope is 500 miles, altho we have reached 700 miles. 
All the European stations are heard. Address 
Secretary of Radio Club, Madison High School. 
Madison, Wisconsin. 

The Oshkosh Normal School Radio 
Club. 

On April 27th about fifteen radio enthusiasts, 
some of whom are ex- service men, met at the Osh- 
kosh Normal School to organize a radio club, the 
purpose of which is to perfect radio communica- 
tion in the city. The following officers were 
elected: President, John N. Becker; vice -president, 
Paul Simonds; secertary- treasurer, Vernon D. 
Wood. 

Daily, communication is to be carried on among 
the various local stations and with other cities 
thruout the state. Test messages are to be sent 
out frequently by the Normal School station in 
order to determine the receiving ability of the 
smaller stations. 

Meetings are to be held on the first Tuesday of 
every month at 7:30 o'clock at the Normal School 
physics laboratory. 

The secretary, Mr. Vernon D. Wood, 15 Algoma 
Street, Oshkosh, Wis., would be pleased to hear 
from any of the other radio clubs in the United 
States. 

Summit, N. J., Y. M. C. A. Radio Club. 
The Y. M. C. A. Wireless Club will install a 

complete working plant .with operators in charge 
both afternoon and evening. C. P. Dean, assistant 
boys' work director of the Y. M. C. A. at Summit, 
N. J., will be in charge of the exhibit and will be 
on hand to explain latest development in the wire. 
less art. 

Batavia Radio Club. 
Batavia, N. Y., is to have some new wireless 

apparatus. The Batavia Radio Club is composed of 
a group of sixteen members who have placed an 
apparatus on the Y. M. C A. building which will 
be able to receive wireless messages withir a radius 
of 1,200 miles. A sending set will also be added to 
the equipment. 

Officers of the clubs are: President, Norman S. 
Odell; vice -president, George Boughton; secretary, 
Archie King; treasurer, Cecil Odell. The club 
holds meetings at the Y. M. C. A. and a lecture on 
electricity is given at each meeting by some of the 
members, and occasionally an out -of -town speaker 
will be obtained. 

Rochester, N. Y., Radio Club. 
The Rochester Radio Club, at its fortnightly 

meeting, recently elected the following officers: 
President, Ralph Haire; vice -president, Maurice 
Nelson; secretary, George Patterson; assistant sec- 
retary, Russell Deane. 

The following committees were appointed: Engi- 
neering, Donald Wood, Arthur Haven, Ward At- 
kinson; publicity, Leonard Corly, Victor Martin, 
assistant chairman. 

During the meeting prizes were awarded to mem 
bers who obtained the best results in the relay con- 
test which was held some time ago. The first prize, 
a vacuum tube, was awarded to Maurice Nelson, 
and the second prize, a two -year subscription to a 
radio magazine, was awarded to Ellwood Sneider. 

The club is open to anyone interested in wire- 
less telegraphy. 

Houston, Tex., Radio Club. 
To encourage the study of radio by amateurs, 

the Houston Radio Club will transmit late news 
flashes furnished by The Chronicle every night at 
7. The news will be sent out over radius of 500 
miles and the week's baseball scores will be in. 
cluded in the news flashes. 

Almost any person can afford to install one of 
the little receiving sets capable of taking the mes. 
sages sent out by the Radio Club The sete are in- 
expensive and no license is required for their in- 
stallation. 

It is stated by the Houston Radio Club that 
there are seventy-five sets already installed in 
Houston, some of them powerful enough to send 
to and receive from Chicago. In fact, Houston 
boys often communicate with friends at great dis- 
tances. 

Weather reports are given out every night at 
seven o'clock, and news of national and inter- 
national interest will soon be flasht out at the 
same hour. 

The Houston Radio Club was organized for the 
purpose of increasing interest in wireless telegraphy 
and will answer any questions or communications 
regarding wireless addrest to it or cent thru The 
Chronicle, Houston, Texas. 

Albany. N. Y., Radio Club. 
Various experiments were conducted recently by 

members of the Albany Radio Club at the regular 
weakly meeting at the Central Y. M. C. A. Wire - 
leu communication was establlsbt with several sta. 

' ' . 1 K .1 Ari- nJF, 11-11 ff 11.IS GSED 17"' 

Users Are Provers Users Are Provers 
"I have also asked some of my friends all of whom 

say, 'BRANDES? Sure, get them: They will posi- 
tively pay for themselves.' ' " (Name on request.) 

Brandes 
Wireless Headsets 

Clear 
Tone 
Light 
Weight 

Depend- 
able 
Service 

"Superior" Set - 
2000 ohms, $7. 

Score 100% efficiency in actual use. Sharp, Unblurred, Read- 
able Signals assured by 

"BRANDES MATCHED TONE" - 
Exactly matching the tone of both receivers in each set and thus elimi- 
nating all confusion due to unmatched harmonics. 

TRIALBuy a Brander Superior Headset and use it critically for ten days. 
Then, if it doesn't come up, to our claims or your expectations, 
return it and your money will cheerfully refunded. Test it- 
compare it with others -for sensitiveness, clearness, distance. 

Prone for yourself the fine quality, the "matched tone." The two diaphraa toned 
exactly alike 

mr 
e strengthen the signals 

and prevent blurring. Used by many 
U. S. Government experts, and ex- 
perts abroad; by colleges and techni- 
cal schools; and by professionals and 
amateurs everywhere. 

SEND 4e FOR CATALOGUE "G" 

OFFER 

"Navy Set -32uu 
ohms, $14. 

C. BRANDES, Inc. 
Room 823 

32 UNION SQUARE, 
New York, U. S. A. "Transatlmeti. ' %e1- 

2800 ohms. $10. 

WIRELESS RECEIVER SPECIALISTS 

A Little Thing That Does Big Things ! 
If you use mineral detectors try the SILVELL detector spring for clearer tone and 

greater volume to your signals. Once on that sensitive spot It stays put. A better piece of 
apparatus could not be added to your set for many times the dollar asked for six of these 
unusual springs. Send for yours now. 

E. 9. LINDMARK 215 AVENUE F, BROOKLYN, N. Y. 

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 

Send stamps for Bulletins 
Bakelite VT Socket $1.00 

with phoephorbrpaee inflnwtwk 
connectors and rontsotorc arses 
brsaket. etc.. for vertical bask 
siountlnp, for 55o extra. 

RADIOPHONE MEN! 
Oat sur Bulletin on sooewsrles. 
We have Moorhead trsasmlWng 
tubes -$7 50 -for experimenters. 
Takes 150.600 rolls on plate. 
Standard lpoInt bue. 

SOMERVILLE RADIO LABORATORY 
Aunts for MOORHEAD vra, ELECTRON RELAYS. Eta. 
102 Heath St., Son.erv;lle, 45, Mess. 
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Use Only Dependable Radio Apparatus 
COMPLETE STOCK 

De Forest, Grebe, Thordarson, Bunnell, 
Acme, Murdock and Other Standard 
Apparatus for I m m ed i a t e Delivery 

Catalog upon Request 

DOUBLEDAY -HILL ELECTRIC CO. 
715 12th St. N. W. 
Washington, D. C. 

Radio Dept.. Desk B 
719 -21 Liberty Ave. 

Pittsburgh, Pa. 

ATTENTION AMATEURS 
The only practical adapter 

Price $1.50 

RADISCO AGENCY 

We make up sets to specifications 

Made by the 

AMATEUR WIRELESS EQUIPMENT CO. 
1390 Prospect Ave., Bronx, N. Y. 

SOLD BY THE 
INTERNATIONAL ELECTRIC CO., 224 Fulton St., N. Y. C. 

Catalogue sent on receipt of 10c, which 
may be deducted from first order. 

N 

Y r 
Dealer, write ̀ o proposition 

Arent, Orelor 
Mhé South 

Distributor 

AT LAST 
our wonderful catalogue is ready. A 100 pages of wonderful ap- paratus with prices up to date and 24 hour delivery on 90% of 
apparatus listed. 15c In stamps will bring ties book to your door. 

NOTICE TO AMATEURS: 
Wo 

s 
aarrryy to stock practically every known piece of radio apparatus on the market today that is worthy of consideration. and In most eases can make Immediate shipment from our stuck. 

Immediate deliveries an Branden. Murdock, 55 and 30 Head Sets. 
$3.00 Graphite Potentiometers...12.85 RADIO MEN 1.50 Detector and Crystal .95 WIRELESS AMATEURS 5.85 13 Plats Vularyles 1.85 
Na. 14 Copper Aerial Win- 

der 
50e Moulded Ball Insulators.. .35 
350 Navy Type Tuner and Con- Eutham, and all ether leading makes 

denims 95.00 01 Radio Apparatus from Contact 
533 Coupler and Crystal Reeelver 24.00 points to complete wets. 
t'ututoos peutirelp toll! not be sent. utiles 15 cents to leesps i remitted. 
nue 0th Street. N. 

NATIONAL TIONAL RADIOe SUPPLY COMPANY 
Dept. 140 Washington, D. C. 

We carry temelets line of Grebe. 
De Pored, Maroon!, Murdock, Clapp- 

Radio News for July, 1920 

Lions thruout this section, altho no messages were sent out by the members. 
Plans are being made for the installation of a sending outfit, and it is expected the equipment will 

be set up by next fall. When these plans material- 
ize the club will possess one of the best -equipt receiving and sending stations in this section. 

A lecture by wireless is being planned and the sending equipment of a local electrical company will 
be used In the experiment. Apparatus will be rigged up to amplify the receiving of the lecture and members will listen to the human voice being sent thru the air. 

A membership drive is being considered, which is 
hoped will bring every amateur radio operator in Albany into the club. 

Nassau Radio League. 
Fifteen wireless men attended the reorganization 

meeting of the Nassau Radio League recently at Freeport, L. L. 'rhe following officers were elected: President, Thomas F. O'Brien; vice -president Les- ter Hardy; secretary- treasurer, Edward O'Brien; 
h l et oper.dor. Robert Inhn stop. Sinclair Raynor, Donald Wallace and Sealey Southard, with the above officers, were elected as the board of di- rectors. 

Philadelphia Amateur Radio Association. 
The first annual convention of the Philadelphia Amateur Radio Association opened with a banquet recently in Mosebach's Casino on Girard Avenue. Lieutenant Commander Cobb, district communi- cation superintendent of the Fourth Naval District. stated that inVestigation proved that amateurs have not deliberately attempted to interfere with the naval messages, and the trouble has been practi- cally eliminated. The organization, he said, will be 

a great asset to the welfare of the nation, both in times of peace and emergency, as displayed in the last few years. He offered information and help in the radio line to anyone who would call at the radio office at the Navy Yard. 
Other speakers included J. O. Smith, W. E. Downey, Charles H. Stewart and Hiram P. Maxim. The election of officers resulted as follows: Dr. Gordon M. Christine, president; Malcolm Ferris, vice -president; H. Paul Holz, secretary. Regular sessions are held at No. 1611 Columbia Avenue, Philadelphia, Pa. 

Leipsic, Ohio, High School Radio Club. 
The High School at Leipsic, Ohio, has installed a radio station which is now in operation and mes- sages are received by the radio club every day. The first word plucked out of space by the wire- less enthusiasts was "twenty ". Weather reports and baseball scores are copied every night. H. I,,hns,n ,'n'fu Ir ..f the government radio school. Harvard, is instructor. 

The New Jersey Radio Club. 
The New Jersey Radio Club was formed at a meeting held in the New Jersey School of Radio. Telegraphy, Elizabeth, recently, There were pres- ent about thirty radio students, from this section of the State, who attend the evening class at the radio school. It is expected that about ten stu- dents of the day class will also join the club. A. V. Hill, of Elizabeth, was elected president, and C. J. Frank, also of Elizabeth, secretary and treasurer. Meetings will be held every Thursday evening at the school 218 Broad Street Elizabeth, which is the club's headquarters. A 5¡-1C. W. Marconi trans- mitting set with a radius of 350 miles, also a re- ceiving set with a radius of 3,000 miles, has just been Installed in the school 
In the near future a trip tp the Fleet Supply Base and Bush Terminal, Brooklyn, will be made under the supervision of Lieut. H. Armerding, U.S.N.R.F., who is the principal at the radio school. Other trips of this sort are in prospect for the mrmbers of the club. 

The Radio Engineering Society of Pitts- 
burgh. 

An important meeting of the Radio Engineering 
Society of Pittsburgh was held recently in the meeting room of the American Legion, fifth floor of the old Public Safety Building, Sixth Avenue. The meeting was open to radio experimenters and others contemplating taking up the wireless study. An informal explanation of the wonderful new elec. trical instrument which radiates music by wireless was given by Dr. P. Thomas, of the radio research division of the Westinghouse Electric and Manu- facturing Company. 

The Wireless Society of London. At a meeting of the Wireless Society of London held in the Lecture Hall of the Institution of Civil Engineers on April 30th, a paper was given on an Automatic Call Device by Major Basil Binyon, O. B. E. By means of an aerial which had been erected Major Binyon was able to give a practical working demonstration of this ingenious piece of mechannism. 
Pre -arranged messages were received from Wire- less Station at Slough and the selector mechanism proved beyond doubt, that it would respond only to signals for which it was set to receive. By the use of this apparatus it is therefore possible to make use of only one operator on board ship so that during the less busy hours of the day the Automatic Call Device may be left to take in coming signals and on the receipt of a message giving the call sign of the ship in which it is in- stalled, or the distress signal S. O. S., a relay is put in action, a bell rung, and the operator 
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called to his instrument. Those present vgted 
this one of the most interesting meetings the So., 
ciety has yet held and Major Binyon was accorded 

hearty vote of thanks.-H. LESLIE MCMICHAE., 
Secretary. 

NAVY DEPARTMENT 
UNITED STATES NAVAL COMMUNI- 

CATION SERVICE 
Office of 

District Communication Superintendent, 
Third Naval District, 

44 Whitehall Street, 
New York City. 

To All Amateurs: 
A copy of the Amateur Radio Code, used 

in connection with the Amateur Radio 
Broadcast transmitted by the New York 
Naval Radio Station, will be forwarded to 
you upon receipt of this form properly filled 
out: 

1. Name. 
2. Address. 
3. Age. 
4. Any military service performed. 
5. Any commercial experience. 
6. Grade of radio license, if any. 
7. Number of words you can receive per 

minute. 
8. Education. 
9. Size and power of transmitting set. 

10. Type of undampt wave receiver. 
11. Name of any radio organization or 

club to which you belong. 
Very truly yours, 

R. B. COFFMAN, 
Lieutenant Commander, U. S. N. 

The Boy Scouts of America are handling 
these information sheets for the Navy as 
a matter of public service. Please fill out 
and mail to Armstrong Perry, Seascout 
Radio Commodore, Boy Scouts of Amer- 
ica, 200 Fifth Avenue, New York City. 

GET THE NAVY AMATEUR RADIO 
CODES. 

By filling out the above information blank 
and sending it to the address given on it, 
any radio amateur may obtain a copy of 
the Navy Amateur Radio Codes. 

These can be used in deciding code mes- 
sages broadcasted from Naval Radio sta- 
tions daily. 

Amateurs can secure valuable practice 
by receiving and decoding these broadcasts. 
They are transmitted at slow speed, ten 
words per minute, which is ideal for the 
beginner. 

The Boy Scouts of America are handling 
these information blanks for the Navy as 
a matter of public service. 

This notice is printed free of charge by 
RADIO AMATEUR News and its co- operation 
is hereby gratefully acknowledged. 

Any radio amateur who is willing to offer 
his services and his station to a troop of 
scouts or the local council of the Boy 
Scouts of America in his city for the re- 
ceipt of official messages is assured of a 
cordial welcome. Report to the nearest 
scout headquarters. 

The assistance of radio organizations also 
will be appreciated. Lecturers, teachers and 
leaders are needed to make the amateur 
system effective. 

(Signed) ARMSTRONG PERRY, 

Seascout Radio Commodore, Boy Scouts 
of America. 

AMPLIFIER HINT. 
The "plug and jack" method of chang- 

ing from one step to another in multi -stage 
amplifiers is very common. However, the 
mistake of connecting the plug directly to 
the phone cords is often made. Instead 
of doing this, connect it to a short length 
of double flexible cord. Bring the end thru 
a hole in the panel and connect to a pair 
of binding posts on the side of the panel. 
A loud speaker, or as many pairs of phones 
as desired, can now be connected. This 
was hardly possible before. 

Contributed by 
ROBERT HERTZBERG. 
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Learn Telegraphy 
( Wireless or Morse) 

The EASIEST, QUICKEST, 
CHEAPEST WAY 

AT HOME 
In Half the Usual Time i 

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 esseept 
the [lost of the machine itself. Merely connect to battery and your 
Buzzer, or Buzzer and Head Phones, and the Osnnigraph will send 
unlimited messages by the hour, at any speed you desire. 

USED BY THE U. S. 
GOVERNMENT 

The Oimnigraph is used by the 
Government im testing all appli- 
cants applying for a Radie 
Liseuse. It is also used e stea- 
sively by the large Umiveaeisies, 
Colleges and Telegraph %alfoois 
throughout the Country fer 
teaching Wireless aad Morse. 
Hundreds of the Arrmy's dried 
operators who served darfag the 
war learned with the Ontaigraph. 

Let The OMNIGRAPH Teach You Wireless 

f a 

6 

LI 

1 
I 

i 
i 
i i 
ó The Omnigraph Mfg. Co. 

1 0NII VINBI 

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 eau 
start receiving messages slowly, gradually in- 
melting the speed as you become proficient 

Write for Free Catalog 
Send for a catalog to -day, showing tie 3 dif- 
ferent models, $12.00 to $28.011. Every 
Onusigraph is sold with the absolute guarantee 
that you must be satisfied or your money back 
for the asking. Mall the coupon to- day -the 
catalog will come to you by return mail. 

26 F Cortlandt Street, New York City 

You'll be surprised how quickly you will 
attain speed. Even if you are already as 
operator the Omnigraph will help you. It 
will make you more proficient, more minicabs 
and more confident Thousands of fRasi- 
graphs are in use to -day and thousands of 
operators owe their success to them. 

The Omnigraph mfg. Co., 
26 F Cortlandt St., 
New York City. 
Gentlemen 

As per your ad in Radio Amateur Newa 
please mail me your free catalog of Omafgra7 a 

Name 

Address 
City State 

Canadian Radio Amateurs 
We have on hand, ready for prompt shipment, a 

number of first -class Storage Batteries. 
Price $26.25 

F.O.B. Montreal 
Batteries will be shipped by Expr ss Collect unless otherwise 

wearied. 
e Volt -35 Ampere Hour Width 7 7,16" 

Capacity Length 6 8,16" Plates 5 ,1é" Wide 
Height 8's" Weight 27 Lbs. 

These storage batteries ere Canadian Made. from Canadian ma- 
terial by Canadian labour. 

They aro ideal batteries for Valve Filament gbwtc ntduedou 
ail operation. Motor Car and Motor Boat Ignition. eta 

SCIENTIFIC EXPERIMENTER LIMITED 
11 St. Sncrnment Street Montreal, Que. 

Doron Bros. Elec. Co. 
Hamilton, Ohio 

We manufacture PARTS of all kinds for Radio and Electrical Apparatus 
"DEPENDABLE" 

Radio apparatus is better. We have a real factory 
Send 10 cent. for eotalogu NO. 9 and June price list 
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Illustrated 
rounded 
The condenser 
Dial Is 
this condenser 
an Innovation. 

"BULLETIN 

ATLANTIC 

The A. 

l 

R. CO." Variable Condenser 

are 
work. 

of 

' 1 .- 
110 

-. 

vilb- AMY 
kß 

I, 

I 
! Ili 

J THE "A. R. CO." VARIABLE CONDENSER 
above, Is made In two capacities -.0005 Mfd. and .001 Mfd. The rotary plates on 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 Mfd. $5.00 $6.00 
.001 Mfd. 6.25 7.25 

14 "- daorIbIn, and Illustrating the best In RADIO EQUIPMENT will be mailed upon receipt IO cents In stamps-thls amount may be deducted on your first order el $1.00 or over. 
RADIO CO., Inc. :: 88 Broad St., BOSTON 9, MASS 

NEW ENGLAND DISTRIBUTORS FOR "RADISCO" PRODUCTS 

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 the magazinee to publish showing how the amateurs HILL WILL YOU SMART ALECS GET UI' there read our sign In England. Junk NEXT?" European stations copied m day time and your funny no fancy aerial la needed. A single wire about 40 wound coils and get a regular two pound tuner that long by 25 high will do the trick. London amateur you can use during the static season. 20000 meters W. R. Wade, Clifton, Bristol. promise, repon for maximum wave length. Hook up on bottom of tuner. 

KNOCKED DOWN AND ASSEMBLED CONDENSERS. 
Which kind do you want? Made for paeel mount- ing and are complete with scale pointer and knob. Used all over the world now and still going strong. No. C.O.D. orders. Add parcel µ,at Roy from your dealers and send to his llama U he cannot 

supply you. Canadian amateurs buy from local 
dealers or write us for nearest dealer. Formica 
tops and base,. Movable plates are screwed on and 
not clamped. 

11 plate knocked down $1.80 
21 plate knocked down 2.25 
41 plate knocked down 

- 3.20 
11 plate assembled 2.75 
21 plate assembled 325 
41 plate assembled 4.25 

Sold by your dealer or 
Tri -City Radio Electric Supply Co. 

TRESCO - -- Davenport, Iowa 

Bunnell INSTRUMENTS 
Always Reliable 

JOVE DETECTOR 
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" Audion 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 

READ THE CLASSIFIED ADVERTISEMENTS ON PAGES 
62 -63, YOU'LL FIND MANY GOOD THINGS THERE. 
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Government Radio 
Positions 

RADIO ENGINEER (AERONAUTICS), $3,600 

ASSISTANT RADIOOENGINEER (AERONAU- 
TICS), $2,500 TO $3,600 A YEAR 

July 6, 1920 

The United States Civil Service Commission an. nounces open competitive examinations for the posi- tions listed above. Vacancies in the Air Service at Large at the salaries indicated, and in positions re- quiring similar qualifications at these or higher or lower salaries, will be filled from these examina- tions, unless it is found in the interest of the serv- ice to fill any vacancy by reinstatement, transfer, or promotion. 
The entrance salary for either position, within the range stated, will depend upon the qualifica- tions of the appointee as shown in the examina- tion. 
All citizens of the United States who meet the requirements, both men and women, may enter 

these examinations; appointing officers, however, 
have the legal right to specify the sex desired in requesting certification of eligibles. 

The duties of appointees will be as follows: 
(a) To conduct or superintend the investigation 

of radio phenomena on the ground and in different 
types of aircraft (including single -seater airplanes) in flight; development, design and construction or practical and special radio apparatus for use on or in connection with aircraft; and development of methods of installation of radio apparatus on air- craft and the incorporation of said apparatus in the structure of the aircraft itself. 

(b) To devise and institute standard systems of inspection and test for determination of service- ability of apparatus, or repair of unserviceable ap- 
paratus and of installation on airplanes under manufacture or undergoing repair or overhauling. 

Competitors will not be required to report for examination at any place but will be rated on the follówing subjects, which will have the relative 
weights indicated: 

Subjects. Weights. 
1. Physical ability 10 
2. Education, experience, and fitness 90 

Total 100 
Competitors will be rated upon the sworn state- 

ments in their applications and upon corroborative 
evidence. 

For the position of radio engineer applicants 
must have graduated with a B. S. degree, with 
major courses in physics or electrical engineering, 
from a college or university of recognized standing; 
and, in addition, have had at least three years' ex- 
perience in the design, manufacture, or installation 
of radio apparatus for the Government or for a 
contractor who has supplied satisfactory apparatus 
of this class to the Government. 

For the position of assistant radio engineer, ap- 
plicants must have had the education and one year 
of the experience prescribed for radio engineer. 

For either position two years of acceptable re- 
search work in radio or radio engineering or elec- 
trical engineering, dealing with high -tension current 
transmission will be accepted in lieu of each year 
lacking of the college or university course, except 
that at least one -half of the experience offered must 
have been in radio work. Applicants must also 
possess a knowledge of airplane radio telephone 
Apparatus and methods of installation on aircraft, 
must me qualified to pilot airplanes of the single - 
seater pursuit type, and to make adjustments, tests, 
and investigation of radio apparatus and phenomena 
while flying. 

Applicants should submit with their applications 
evidence of training and experience in aeronautical 
engineering and in piloting airplanes. 

Applicants will be admitted to these examinations 
regardless of their age, but at the request of a de- 
partment making appointment certification will be 
made of eligibles who are within reasonable age 
limits, except in the case of persons entitled to 
preference because of military or naval service, to 
whom age limits do not apply. 

Applicants must submit with their applications 
their unmounted photographs, taken within two 
years, with their names written thereon. Proofs or 
group photographs will not be accepted. Photo- 
graphs will not be returned to applicants. 

Applicants will be admitted to these examinations 
regardless of their residence and domicile; but only 
those who have been actually domiciled in the 
State or Territory in which they reside for at least 
one year previous to the examination, and who 
have the country officer's certificate in the applica- 
tion form executed, may become eligible for per- 
manent appointment to the apportioned service in 
Washington, D. C. 

Applicants, should at once apply for Form 1312, 
stating the title of the examination desired, to the 
Civil Service Commission, Washington, D. C.; the 
Secretary of the United States Civil Service Board. 
Customhouse, Boston, Mass., New York, N. Y., 
New Orleans, La., Honolulu Hawaii; Post Office, 
Philadelphia, Pa., Atlanta, Fla. Cincinnati Ohio, 
Chicago, Ill. St. Paul, Minn., Seattle, Wash San Francisco, Calif.; Old Customhouse, St. Louis, 
Mo.; Administration Building, Balboa Heights, 
Canal Zone; or to the Chairman of the Porto Rican 
Civil Service Commission, San Juan, P. R. 

Applications should be properly executed, ex- 
eluding the medical certificate And filed with the 
Civil Service Commission, Washington, D. C., prior 
to the hour of closing business on ]uly 6, 1920. 

The exact title of the examination desired, as 
stated in the application form. 
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An act of Congress approved July 11, 1919, 
provides: 

"That hereafter in making appointments to cleri. 
cal and other positions in the Executive branch of 
the Government in the District of Columbia or 
elsewhere preference shall be given to honorably 
discharged soldiers, sailors, and marines, and 
widows of such, and to the wives of injured sol- 
diers, sailors, and marines who themselves are not 
qualified but whose wives are qualified to hold such 
positions." 

The Attorney General holds that persons honor- 
ably discharged from the Coast Guard are entitled 
to the preference granted by this act. 

Applicants entitled to preference should attach 
to their applications their original discharge, or a 
photostat or certified copy thereof, or their official 
record of service, which will be returned after in- 
spection by the Commission. 

I,,ued May 29, 1920. 

PROLONGING THE LIFE OF THE 
"B" BATTERY 

One of the greatest costs which the owner 
of a receiving outfit has to meet is the re- 
newal of the "B" battery. The following 
suggestions, which were personally tried 
by the writer, will materially reduce this 
cost. 

The inherent weakness of all dry cells is 
that the negative element (zinc) is also 
used as the container. When current is 
taken from the cell, the zinc is consumed 
but unfortunately the disintegration is 
usually not uniform. The zinc will de- 
velop one or more holes and the electrolyte 
within the cell runs out or evaporates. 
When the contents have become hard and 
dry, the cell is useless. To prevent this 
trouble the battery should be completely 
sealed in wax. In the case of the ordinary 
"B" battery, this is easily done. Simply 
cut the bottom of the cardboard container 
on three sides and turn it back like a cover. 
Then pour melted paraffine around the 
cells until the container is completely filled. 
Since the tops of the cells are already 
sealed in wax, the melted paraffine will not 
run out. The bottoms of the cells should 
also be covered with a layer of paraffine 
and then the cardboard bottom of the con- 
tainer may be turned back and fastened 
with passe partout. This procedure pre- 
vents the evaporation of the electrolyte 
when. a hole falls into the zinc and if a 
new battery is so treated, its life will be 
materially lengthened. 

If the battery is already dead it may be 
made into a wet battery provided the zincs 
are not too badly used up. In a block of 
wood drill as many holes as there are cells. 
The holes should be as deep as the height 
of the cell and about %r" larger in diam- 
eter. After this the block should be thoroly 
impregnated with paraffine. The cells 
should be separated and about 20 holes 
punched in each zinc casing with a 15/2rr 
finishing nail. All cells should be con- 
nected in series with wires long enough to 
reach from hole to hole in the block. The 
top of each cell (after connection) should 
be dipt in paraffine and the cells placed into 
the holes in the wooden block. Then a 
solution of sal ammoniac (about 1 oz. to 
pint of water) should be poured around 
each cell until the liquid level is within ¡g" 
of the top of the cell. As the electrolyte 
soaks into the cells, more should be added 
until it remains constant and after that 
plain water is added to replenish that lost 
by evaporation. After the cells have re- 
ceived new electrolyte in this way, a 22 -volt 
battery will give about 17 volts and it will 
last for a long time. 

Contributed by L. S. UPHOFF. 

AUDIOTRON PATENT CONDI- 
TIONS SETTLED 

We are creditably informed that the 
claims of the Audiotron Mfg. Co. had been 
fully upheld by the Federal Courts. The 
audiotrou is now manufactured under both 
the De Forest and Fleming patents and is 
the only vacuum tribe so licensed. It is no 
longer limited to audio frequency and is 
being sold for amateur and experimental 
tue as a detector, amplifier or oscillator. 

New Radio Products 
and 

Personal Service 
IIIIIIIIIiIIIVIIIIIIiIIIIIIIIIIIB 

lllllllllllllllllllllllllllBlllllmU,11 

In endeavoring to give personal 
service to our ever growing clien- 
tele, we realize that new and 
more modern products make for 
the betterment and improvement 
of radio work and to this end we 
offer you the latest scientific 
achievement in radio 

DUO LATERAL WOUND COILS 
made in several different sizes covering every wavelength, these 
coils have staggered winding and a lower natural period, lower high 
frequency resistance, very low distributed capacity, lower D. C. 
resistance and higher self inductance, which makes it an ideal part 
of any set and superior to all other oils for amateur work. 
Radio Engineers have made extensive tests of these coils and give 
them their highest recommendations. 

ORDER BY CATALOGUE NUMBER AS LISTED. 
CATALOG 
NUMBER 

'WORKING WAVELENGTH 
RANGE IN METERS 

INDUCTANCE IN 
MILLIHENRIES 

LIST PRICE 
EACH UNMOUNTED 

25 130 to 250 045 .045 $ .90 
35 180 to 450 .075 1.00 
50 250 to 700 .156 .15 1.10 
75 400 to 900 .36 .34 1.20 

loo 500 to 1400 .66 .57 1.30 
150 600 to 2000 1.40 1.35 1.40 
200 1000 to 2500 2.50 2.30 1.50 
250 1200 to 3500 4.2 4. 1.60 
300 1500 to 4500 6.25 6.1 1.80 
400 2000 to 5000 10.62 10.2 2.00 
500 .3000 to 6000 17.6 17.3 2.20 
600 4000 to 10000 25.0 22.0 2.50 
750 5000 to 12000 38.0 35.3 2.70 

1000 8000 to 15000 72.8 68.3 2.90 
1250 10000 to 20000 116.6 112.3 3.50 
1500 15000 to 25000 171.5 162.2 4.00 

We also carry a large stock of high grade electrical apparatus, including 
a very complete line of heating appliances. 
You have our most courteous invitation to spend a few moments in our 
spacious show rooms and look over our complete stock. We will gladly 
show you any instrument or part you may desire to examine. It will be a 

revelation to you, besides it is part of our service. 

OUR WORD OF HONOR TO YOU IS 
OUR GUARANTEE. LET US PROVE IT. 

Write Dept. B -2 for literature and price lists. 

CONTINENTAL RADIO AND ELECTRIC CORP. 
J. DiBlasi, Secy. J. Stantley, Treas. 

6 Warren Street - - - New York 

Build Your Own Wireless Receiving Set 
Think of the plra.nm and practical experience you will gain In making 
iota own set. You outs save at least $25.00 by buying this pans and 
assembling It yourself. This Is not toy. but regular. large aired 
s i tl0":x":0 "1 capable of re.iring 

a 
n ranging In wave length 

from 170 to 9.500 meters. Wo will furnish you with large. full sisei 
blue -print and full information concerning winding of vita. wain 
of instruments on panel. "nook uti' -ho fact etnuplete detailed In- 
structions written lit piobo, easy to understand language_ 

Our Offer is This: 
Send t1.uu dud wo will Bend you thu bittonrint tool Instruction -.heels-also price* of all parta. When you 
order at ono time 95.00 ur tot ro worth ,f India. You may daluot Utls $1.00 Dom the total. Sulco the blue -prhn 
anti instructions bb w worth $L0Ó. and since we c sa nu nor n wireless material. you Damlot 
poeslbly lose. No send $i. 00 today before this altos your amind vren I 1 +tart making your yet as aeon as possible 

K. & G. WIRELESS SUPPLY CO. 
Dept. 16B, 152 Chambers Street New York City 

Add to your Salary -Make extra Pin Money MONEY f o r YOU Start a lucrative bulnea of your own. 
`4.oi d au boor a ch day lasing ante riptlons for the "Hatun Amateur News." wd 11 pay you well and you'u enjoy the 

nick. 
rich 

fur toll partbeh,rs. Circulation Dept.. RADIO NEWS, 23íA Fulton St.. N. Y. City. 
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A 
More Improved 

INDICATING DIAL 
This new dial made of same quality and 
workmanship as our famous smaller one, 
is marketed to fulfill the demand for a 
dial to fit the standard % inch Shaft. 
Made of black polished composition with 
radial lines and figures accurately en- 
graved and filled with brilliant white. 

..n. h dial only 75e. With knob $1.30 Diameter is 3% inches; and 3/16 inches 
Postpaid thick. Bevelled edge. Knob has set 

inch dial only $1.00. With knob screw to clamp shaft of instrument. 
$1.70 Postpaid 

Moorhead Electron Relay New Style $6.00 
Moorhead V.T. Amplifier 7.00 
Moorhead Extra Hard V.T 7.50 
Shipping weight 1 pound._ Guaranteed. Licensed 
under Fleming and De Forest Patents. 

OUR NEW CATALOG now ready for distribution contains 24 snappy 
pages of news and descriptions of all standard Radio parts, including the 
above indicating dial. , 

.Pent anywhere upon receipt of 10e. 
FOR SALE AT ALL RADISCO AGENCIES AND BY 
A. H. CORWIN & CO. 

4 West Park Street Newark, N. J. 

Our Contribution Towards Reducing H. C. L. 

Acme 
Amplifying 
Transformer 

$5.00 
\1 ill] Binding Posts, Bakelite Strip. 

Formerly with castings oil v. 

ACME APPARATUS COMPANY 
I ransfurtnr, and lintliti I.rtgini era (Intl 

and Castings 

25 Windsor Street 
Cambridge 39, Mass. 

1l anulat tarir. 

eSPEC(AL 10,000 Navy Type Dials 
to be sold in 60 days 

For Sale to Amateurs for first time 
We haw been very fortunate In obtaining 10,000 

Navy Type Dial Indicators for sale to amateurs. 
These dials ere made of heavy white celluloid, 
Mehl/ polished, beautifully finished. and artisti- 
cally engraved with two scales. One scale is 
divided Into degrees: the other is calibrated for 
writing in station call letters at points at which 
station is received. 

Put your set In the commercial class 
Not only do these dials add dignity and beauty 

to a set, but they are also real utility and 
necessity for reliable work. Use them wherever 
you would an old fashioned scale and pointer. 

Buy today- Tomorrow may be too late I 
At the present rate of sale our stock will be 

i xhausted within CO days. :;o get the lead on the 
I lay in a supply now -wit lu you can. 

Price while they last 65c postpaid, Complete as 
described without knob (Stamps NOT accepted) 

The C and S Radio Co. 
Department US6 

Omaha. Nebraska 
"Superlative Radio Engineering Productions" 

Radio News for July, 1920 

Navy Broadcasts For 
Amateurs 

Code Translations for Month of May 

[Ed. Note: Each month on abstract of the ama teur code messages sent out by the New York Radio Station NAF/ 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 City, N. Y., on 1500 
meter wavelength, during May, 1920. 
May 2 -Code Ten -United States Atlantic 

Fleet arrived in North River New York 
May first. 

May 2 -Code Ten -United States Atlantic 
Fleet will remain in New York until May 
seventeenth special inducements will be 
offered to good men desiring to enlist for 
two years or more. 

May 3 -Code Two -Translation of amateur 
code messages sent during April was 
mailed to the AMATEUR RADIO NEWS May 
third period these translated copies are 
available to anyone requesting them. 

May 4- English- Amateur Radio operators 
desiring to enlist in the United States 
Navy should visit the New York Naval 
Radio Station, 44 Whitehall Street, New 
York, where they may obtain valuable 
information relative to special induce- 
ments being offered during this period. 

May 5 -Code Four -All radio amateurs 
who have requested permission during 
past week to visit New York Naval Radio 
Station will be informed soon as condi- 
tions make possible to comply with their 
requests relative to lecture on Navy 
Radio activities. 

May 6 -Code Six- Arrangements are being 
made for Navy dirigibles to fly over fleet 
in North River, New York City, to take 
official pictures about May 8. 

May 7 -Code Eight -Atlantic fleet in North 
River, New York, will use radio tele- 
phones on three hundred and seventy-five 
meters after 8 A. M., May 10. 

May 8- English- Headquarters Boy Scouts 
of America advise quote announced by 
Boy Scouts of America that Kansas 
Scouts tonight are holding mammoth 
demonstration with radio features at 
Wichita. National council sends greet- 
ings via NAH to demonstrate efficiency 
of Navy and Scout co- operation unquote. 

May 9- English- Headquarters Boy Scouts 
of America advise quote many officials 
of Navy and merchant marine endorse 
seacoast program (stop) badges and in- 
signia officially approved (stop) seascout 
department will conduct training courses 
June 5 to September, two at Kanohl 
Wahke scout camps, Palisades Interstate 
Park, New York (stop) Scouts fifteen 
and up eligible (stop) unquote. 

May 10- English -A special training school 
has been opened for Amateur Radio oper- 
ators who desire to enlist for two years 
in the Naval Communication Service. 
Address correspondence relative this mat- 
ter to District Communication Superin- 
tendent, 44 Whitehall Street, New York 
City. 

May 11 -Code Ten -A reliable newspaper 
states the high power Washington Radio 
Station was inspected on May eighth by 
the Danish radio commission in connec- 
tion with a proposed Danish American 
radio system. 

May 13 -Code Four -Boy Scouts of Amer- 
ica advise quote one hundred and eighty 
cities including some in Honolulu and 
Porto Rico have started to get seascout 
ships many more expected help our coun- 
try by learning seamanship in the scout 
way. Boys of fifteen or over may join. 
See the nearest scout executive unquote. 

May 14 -Code Six -Radio amateurs will 
be pleased to hear that arrangements 
have been made by the headquarters of 
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the Boy Scouts of America to give in- 
teresting lectures for all radio amateurs 
period invitations and dates of these lec- 
tures may be obtained from the Boy 
Scout Headquarters Fifth Avenue Build- 
ing New York City. 

May 15 -Code Two-It is understood the 
Norwegian transatlantic radio service will 
be received after May seventeenth by the 
commercial radio stations at Marion and 
Chatham Massachusetts. 

May 16 -Code Eight- United States Navy 
Department expect to conduct a demon- 
strative radio test in New York harbor 
in connection with a new underwater 
radio cable to be used as an aid to navi- 
gation. 

May 17 -Code Two -Battleships of United 
States Atlantic Fleet left North River 
New York City for southern drill grounds 
May seventeenth. 

May 18 -Code Four -President signed on 
Saturday May fifteenth bill increasing 
rates of pay for enlisted men of the Navy 
period this involves a substantial in- 
crease for radio operators of all ratings. 

May 19-No broadcast sent -SOS work. 
May 20 -Code Six- Previous service men 

who reenlist within one year from date 
of continuous service under the new pay 
bill may be granted the usual leave upon 
re- enlistment. 

May 21 -Code Eight -Following received 
from Boy Scouts of America quote Rear 
Admiral Benson in referring to Sea - 
scout work stated this plan is a very 
worthy one (stop) it seems to be ade- 
quate and something which the people of 
this country must be imbued with if we 

51 
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=MASRKS 
A7,TICA , AGADFMY 

OSÇHOOL 
NEW YORK BOSTON 

THIS school offers a thorough course in all 
branches of Radio Telegraphy. Prepares you 
thoroughly for Government examinations, Mer- 

chant Marine, Commercial Land Radio, Radio for rail- 
roads, Radio for Aerial Mail Service, Etc. Elementary 
and Advanced Classes, day and evening sessions. 

Nautical Academy established 1804; Radio School, 1920 

CAPTAIN F. E. UTTMARK, PRINCIPAL 
irrite, call or phone jor illustrated booklet. 

8 STATE ST., NEW YORK, N. Y. 
Facing Battery Park N. Y. Telephone, Bowling Green 8079 

For Radio UTTMARK'S For Navigation 

: 1I11111111111111nn1111111111111111n1I111111111m1111111111111MI1lllululnall111II111II1n111111111111r 

Insure your copy reaching you promptly each month. 
Subscribe to RADIO NEWS -$2.00 a Year. 

DOES YOUR STATION INCLUDE THESE INSTRUMENTS? 

P;I.CONa UCViT07 
ucvIOo 

PRI coNDNVflrN UNOO 

GROUND 

ACRIAL 

TRIPLE COIL MOUNTING STOP. COND. AND GRO LEAN ION a[C[PTACLC 

CANSTAL DCTEC R 00-100 AMPLIFYING 
ID e G CONO. UCSI 

TAMPA MG T AY00 

ULCIOO.ULC-400 U IOO 1.100 

Ttc CONO. 
IICV 1000 

UCV400 
ULT L PIIC _Yr 100 

AUO 

Our WOG LOAD 

. 

t1 RAT SWITCH MIO TEL .TACK 
U. 200 

MASTER NIT SNITCH IR 

AUD,UI.T DWITCII ur400 

- 
eV 1.1" DDT. 

40MRO/DSAT 

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 

BAVE YOU SEEN OUR NEW SECTIONAL UNIT CABINETS OF TRANSMITTING 

AND RECEIVING INSTRUMENTS? 

Send 4c. for Complete Catalog Send le. for Unit Cabinet Circular 

Western 
Representative[ of 

ClappEastham 
Perfection RAdio Co. 

AmrAd Products 

Complete Stock of 
Wm. J. Murdock 

WIRELESS 
PRODUCTS 
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AT LAST!! RIGHT PRICES!! 

Complete 
Less Battery 
and Tube 

Highly finished 
wood case with 
XX Bakelite 
Panel. 

TYPE -H B D 

Immediate 
Delivery 1trry 

Metal Parts of 
highly finished 
Nickel - Plate. 

Price $15.00 

RADIO APPARATUS SERVICE 
711 THIRTEENTH ST., WASHINGTON, D. C. 

"SHRAMCO SPECIALTIES" 
BRASS SWITCH POINTS 

1 
3 

Doz. 50 100 
No. 626-1/4" x /8", with screw $ .30 $1.10 $2.00 
No. 627 -1/4" x 1/4" head, %8- 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 -12 " 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 

13/8" 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 Sr in stamps for our Catalog J showing complete line 

SHOTTON RADIO MFG. CO., P. O. Box 3, SCRANTON, PA. 

American Electro Technical Appliance Company 
Dept. E, 235 Fulton Street, New York City 

Partial List of What 
Loon Couplers. 16.06 $18.00, 116.00. 1111.00. 
Tuna Celle. 4.000 Met. 14.76; 1.776 Meters. 10.60. 
Crystal C.tal e.. 

D.ts ten 11.76; Drrest Type. 12.60 
Murdock Variable Cesd...en .001 MED. 16.70; .0006, 

13.76. 
D.rerest Variable Canny. Alrayyn On lend. 
F Ind Cnd.pw. 002 M F O. 70e; .003. 90c. 
Spark Gun. 76e. W. $2.00. 
Oscillation rwr (Murdock T,P.) is 00. 
Oscillation Transformer (Signal Tip). $1600 List.'.. Salnb. 600 V.100 AMP.. U.N. 
Switch Peints 11/16'33/111". Threaded Stink 11th Nut. 

7a Ea. 
Switch Points. 6 /111 

-03111 with Mehla Grow. 20e 
Per Dn. 

011 1 Sinn. ]- and 6',.-. 71e: with Knob. 11.25. 

We Distribute: 
white Metal Dials. 8r. 50.. 
Binding Posh, Pe. IOe. 12e gad 20.. 
Panne. Rheostats. 11.76. Prkh Rheostats. 01.00. 
Da.reet Rheostats. 11.00 
All the Winless Press B..ke. 
All the Cil. sad Marna Backs. 
Harkle. Eleeteleat Guides. 
Manual VT Bulb. $7.00: Becket ter 85a. 11.60. 
M.rdoek VT S..ket, 11.00: Defend Tip.. 11.60. 
Wester. Electric Mumma, 117.00. 
D.f.rest Calls. All SIM. 
Complete 8bak of Deforest. M.rdd gad Genbe W.u 

titian. 
Oeolllattsa Melts Complete to Aw.bts, 16.50. 
Ludo d Other Appraus 0a N.O. 

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 July, 1920 

are to became a leading merchant marine 
power (stop) unquote. 

\lay 22 -Code Two -Chief Scout cxecutitr 
James E. Nest, Bo Scouts of America 
announces quote Chief Seascout lames 
A. Wilder sailed yesterday SS Roma for 
Europe to participate in International 
Boy Scout events period Seascouts 
sages can be forwarded via National 
Council office New York unquote. 

May 23-Code Two -San Francisco Naval 
Radio Station transmits press with forty - 
eight hundred meter continuous wave at 
midnight daily, also sends time signals 
at noon and weather broadcast at 10 
pm on same wavelength, San Francisco 
time. 

May 24- English -San Diego Naval Radio 
Station transmits press with ninety-eight 
hundred meter continuous wave at 2 
pun and 5 pm, western time. 

\lay 25 -Code Six -It is understood that 
the large arc radio station nearly com- 
pleted at Croix d'Hins, France will have 
a capacity of one thousand kilowatts. 

\lav 26 -Code Eight -It is understood the 
old battleship Ohio will be used by the 
Navy as a radio experimental ship. 

\lay 28 -Code Ten -A radio compass stat- 
tion is building at Jupiter and it is ex- 
pected that one will go in at Miami or 
vicinity. 

May 30-Code Six -Following from Boy 
Scout Headquarters quote approximately 
one hundred and fifty Boy Scouts have 
been selected to attend International 
Jamboree London in August including 
Denver Scout Band of sixty pieces under 
leadership of Ines comma World Famous 
bandmaster period applications still com- 
ing in unquote. 

May 31 -Code Two -Following from Boy 
Scout headquarters quote announced by 
Merchant Marine Department American 
Library Association via Navy and Boy 
Scout Radio Service that it furnishes 
collections of books to men in Coast 
,ward comma Lighthouse and Lightship 
service period please tell local news - 
papers unquote. 

R. B. COFFNIAN, 
Lieutenant Commander, U. S. N. 

RADIO TERMS EXPLAINED. 
Laminations, a book of The Bible., 
Dropping a stitch, missing a pin when 

winding honeycomb coils. 
Polarized, the way you felt when you 

touched the rotary to stop it. 
Grid, the part of an audion that red lead 

or litharage is pasted on. 
Interrupter, a Ham, static, a dead "B" 

Bat. Or a blown -out fuse. 
Capacity, the amount of QRM you can 

stand. 
Anode, an ode, the poet's way of express- 

ing a thrill. 
Kick -back, the effect on the pocketbook 

when a motor -generator is purchased. 
Anchor gap, a spark gap on a large mar- 

ble base. 
.Synchronism, w hen all electrodes of a 

rotary travel at the same speed. 
Condenser, a storage battery that uses 

some solid for an electrolyte. 
Ticker, the government clock at NAA. 
Selectivity, the number of catalogs you 

have. 
Contributed by D. W. DRL.P1'. 

SUBMARINE RADIOPHONE TEST 
SUCCESSFUL. 

The new United States subuluule S4 
recently arrived at Provincetown, Mass., 
after completing a successful trill devoted 
to testing radio telephone apparatus. It 
was stated that the submarine had picked 
up Provincetoun at a distance of 600 miles 
be means of radiophone. 
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HE MOORHEAD 
ELECTRON RELAY 

THIS ELECTRON RELAY 
OF ALL VACUUM TUBES 
IS THE MOST EFFICIENT 

SPARK RECEPTOR 
The Moorhead Electron Relay is the original tubular vacuum valve brought out by the 
Moorhead Laboratories in 1915, now supplied with the standard four prong base for con- 
venience. This tube has the familiar "hissing" point and low B battery potential character- 
istic of the perfect vacuum detector; and of all vacuum tubes is the most efficient spark 
receptor. 

Used in conjunction with the Electron Relay is the Moorhead VT Amplifier- Oscillator shown 
by recent Navy tests to have the highest amplification constant of any vacuum tube known to 

the radio art. A combination of two ,r more VT tubes as amplifiers with an Electron Relay as the initial 
detector or oscillator is the ideal receiving combination for long distance amateur or long wave reception. 
In ordering ask for - 

THE MOORHEAD PERFECT VACUUM TUBE COMBINATION 
DEALERS 
Write for 
prices and 
particulars 

The Moorhead Electron Relay -price 
$6 each. Immediate deliveries. Order 

from your dealer or write direct. 

The Moorhead VT Amplifier -Oscillator 
-price $7 each. Immediate deliveries. 

Order from your dealer or direct. 
Both tubes licensed under the DeForest Audion and Fleming Patents. 

AMATEURS 
Write for 
descriptive 
literature 

ATLANTIC RADIO SUPPLIES CO., 8 KIRK PLACE, NEWARK, N. J. 
PACIFIC RADIO SUPPLIES CO., 638 MISSION ST., SAN FRANCISCO, CAL. 

Reference -The American National Bank -San Francisco 
DISTRIBUTORS FOR MOOR ILEAD LABORATORIES, INC. 

NthN N11110 

i 

o 

Price 

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 

t Wireless Map of the World in colon is given 
.absolutely free with each copy. This map shows 
the locations of all the high powered RADIO 
stations In the world, including the time signal 
stations. In addition it tells at a glance how 
far away any of these stations are. Of greater 
interest are the lime [unes, which enable the 
amateur tu compute instantly the correet time 
for the none !u u -hirh he is located from any 
time signal station. 

ALL AMATEUR CALLS ALSO LISTED 

$1.00 
Mo. Ica. lavctru 'l'et lcalcul Appliance Co.. 

235 Fulton St., New lurk. N. Y. 
Atlantic Iteolo Co., 34 Batterymarch St., Boston, Mass. 
L. Bambereer & Co., Newark. N. J. 
.1. H. Bunnell & Co.. 92 Park Place, New York City 
California Electrictl1 Supply Co.. 

643 Mission St.. San Francisco. Cal. 
L. W. Cleveland Co.. 441 Congress St., Portland. Me. 
Cutting & Washington l:n.. 

0 N'est ISM St., New York City 
Do I'..:est Telephone & Tel. Co 

1801 Sedgwlck Ave., Now York City 
Dewey Sporting Goods Co., 

268 Wool Water St.. Milwaukee. Wis. 
Doubleday fill Electric Co.. 

719 Liberty Mo.. Pittsburgh, Pa. 
A. T. Hovey, 61 Belvidere St.. Boston, Mals. 
Later I. Jenkins 

0123 Purchase St., Now Bedford. Mass. 
Klaus Radio Apparatus, Eureka, III. 
Arno A. Kluge, 688 Bo. Figueroa 8t.. Ti,. Angeles. Cal. 
Manhattan Electrical Supply Co.. IT Park Place, New 

York City; 114 8. Wells St. Chloeno, Ill ; 1108 
Pins Btu St. Louie. Mo.; 6614 Mission St., San 

Prepaid Either Direct from us or for sale by 
the following responsible dealers: 

McCarthy Bros. & Ford. 
75 W. Mohawk St.. Buffalo. N. Y. 

A. C. McClurg & Co.. 
218 So. Wabash Ave., Chicago, Ill. 

Mohawk Electrical 3u 
325 So. Warren St., Syracuse. N. Y. 

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

Newman-Stern Co., 1874 E. Sixth St. , Cleveland. Ohio 
Nola Radio Co. 134 Chartres St.. New Orleans. La. 
E. P. Noll & Co., 21 No. 7th St., Philadelphia. Pa. 
000170 W. Pareno & Co., 

808 Ninth St.. N. W.. Washington, D. C. 
Pioneer EIecVIO Co.. 187 East 5th St.. St. Paul. Minn. 
P. D. Pitta Co.. 12 Park Square. Boston. Mass. 
l'roclaion Equipment Co.. 

2497 Gilbert Ave., Cincinnati. Ohio 
Radio Corporation of 

and Pratt k Sta.. Baltimore. Md. 
Radio Distributing Co., 4 West Park St.. Newark. N..1. 
Radio Engineering Co.. 

Madinon Am., Baltimore, Md. 
Radio Equipment Co.. 

630 Washington St.. Boston, Mass. 

Published by 

Consolidated Radio Call Book Co., Inc. 

Reuter Electric Co.. 34 Eut 6th St.. Cincinnati, Ohio 
Rudolph Schmidt & Co.. Inc.. 

It Main St.. E.. Rochester. N. Y. 
Shaffer's. 107 Granby St.. Norfolk, Va. 
Motion Radio Mfg. Co., Scrnntuu, Pa. 
Smith Novotoy Electric. Inc., 

20 West 5th Street. Charlotte. N. C. 
Southern Electrical Co., 

Third and E Sts.. San Diego. C..1. 
H. E. Williamson Electric Co.. 

6 
Young Men's Christian Assmwintinn8t., 

Seattle, 
, 

715 South Hope Street. los Angeles, Cal. 
.los. M. Zemolakl Co.. Baltimore. Md. 
Young & McCombs. hock Island. III. 
Geo. S. Saunders. 168 Washington St., Boston. 
Wireless Slap, 

511 W. Washington St.. Los Angeles. Cal. 
Post Office News, 13 W. Monroe St.. Chicago. IR. 
Mater Electrical Construction Co.. 

11 Otter St. . Oshkosh. W la. 

United Radio Telegraphers' Association. 
605 F. Baltimore St. Baltimore. M.I. 

American Hardware Stores. Bridgeport. Conn. 

41 PARK ROW. NEW YORK CITY 
e 

114S4Atl1P111.111.410141/0.1110111104111111111,0OMlloollytalvoloomommaior wow* 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


54 Radio News for July, 1920 

Ivjtun.UtyDORP,Ow _w_iMIDIMtuava w uuMt vw _w_) 

o---0mm- -w 
Instruction Book 

CHEMISTRY 
los 

CHEMICAL 
EXPERIMENTER 

THl L LCD wanton anlff 

No. 4889 
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Chemical Laboratory 
We present herewith to our friends our E. I. Co. Chemical Labora- tory which contains real chemicals and apparata to perform real chemical experiments. This outfit is not a toy, put up merely to amuse, but a practical laboratory set, with all the chemicals, apparata 
and reagents necessary to perform real work and to teach the be- ginner all the secrets of inorganic chemistry. With this outfit we give free a book containing a Treatise in Elementary Chemistry, useful data and recipes, and 100 instructive and amusing experiments. 

DESCRIPTION OF THE OUTFIT : 

The outtlt consists of forty -four (44) 
Chetnleala all C. P. (chemical pure) put 
up in appropriate wooden boxes, glass 
bottles, and hermetically closed Jars. The 
acids are put up in glass bottles, with 
ground -in glass stoppers and there is a 
sufficient quantity of chemicals supplied 
Usually one to two ounces) enough to 
make dozens of experiments with each. 

The apparata furnished are all of the 
best obtainable make and of standard 
laboratory size and shape. 17 pieces of 
appamtn furnished with this outfit. 

The Instruction book Is a real Chem- 
istry Course for the Beginner. Some of 
the Contents are: Division of Matter: 
This is a Treatise on Elementary Chem- 
istry and deals with the theory of the 
Elements, Molecules and Atoms, etc. 
Chemical Nomenclature: This explains 
in simple language the derivation of the 
chemical names of the Elements and 
their compounds. There is a chapter on 
Laboratory Operations; Glass Working; 
First Aid; Fire Extinguishers; Experi- 
menters' Aphorisms. ele. 

A good part of the book Is devoted to 
Weights and Measures. The Metric Sys - 
tent, the English System and the U. S. 
System are fully explained. 

The following tables are furnished: 
Symbols and Atomic weights of the Ele- 
ntents; Measures of Weights, Volume, 
Capacity and Length; Per Cent solu- 
tions; Conversion of Measure expressed 
In parts; Poisons and their antidotes; 
Technical and common name of chemical 
substances; Formulas for Cleaning vari- 
ous substances, etc., etc. 

Among the 100 Experiments are: 

How to make chemical tricks; How to 
make Invisible and magic inks; How to 
test flour How to test soil; How to Make 
Chlorine Gas and Smoke Merman War 
Gas) ; How to blench cloth and flowers. 
How to produce Oxygen and Hydrogen: 
How to make Chemical Colors; How to 
test Acids and Alkalies and hundreds of 
Interesting hints and formulas. 

Price $6.00. Shipping Weight 10 lbs (Can be shipped by Express only.) 
Immediate Shipment 

The Boy's Electric Tops 
HE BOY'S ELECTRIC TOYS- contains enough material TO 
MAKE AND COMPLETE OVEN TWENTY -FIVE DIFFERENT 
ELECTRICAL APPARATUS without any other tools. except 
a screw- driver furnished with the outfit. The box contains 

the following complete instruments and apparatus which are already 
assembled: 

Student's chromic plunge battery, compass -galvanometer, solenoid, 
telephone receiver, electric lamp. Enough various parts, wire, etc., are 
furnished to make the following apparatus: 

Electromagnet. electric cannon, magnetic pictures, dancing spiral. 
electric hammer. galvanometer, voltmeter, hook for telephone receiver, 
condenser. sensitive microphone, short distance wireless telephone, 
test storage battery, shocking coil, complete telegraph set. electric 
riveting machine, electric buzzer, dancing fishes, singing telephone. 
mysterious dancing man, electric jumping jack, magnetic geometric 
figures. rheostat, erratic pendulum, electric butterfly, thermo electric 
motor. visual telegraph, etc., etc. 

This does not by any means exilaos( the list, but a great many 
more apparatus Can he built actually and effectually. 

M'Itli the Instruction book which we furnish. one hundred experiments 
that can be made with this outfit are listed, nearly all of these being illustrated with superb illustrations. No other materials, goods or supplies are necessary to perform any of the one hundred experiments or to make any or the 25 apparatus. Everything can be constructed 
and areompllshed by means of this outfit, two Lando, and a screw- 
Oriver. 

The outfit contains 114 separate pieces of material and 24 pieces of finished articles ready to use at once. 
Among the finished material the following parts are Included: l'hron to suits for La t tey. lamp socket, bottle of mercury, core wire 

(two different lengths), a bottle of iron filings, three spools of wire. earbuus, a quantity or machine screws. flexible cord, two wood bases, 
glass plate, paramne paper, binding posts, screw -driver, etc., etc. The instruction book is so clear that anyone can make the apparatus with- out trouble. and besides a section of the Instruction book Is taken up with the fundamentals tt electricity to acquaint the layman with all important facts In electricity In a simple manner. 

We guarantee satlsfne(Ion. 
The size over all of the outfit Is 14 x 9 x 2%. Shipping weight. fl lbs. 

No. 2002 "The Boy's Electric Toys." outfit as described $6,00 IMMEDIATE SHIPMENTS 

"The Livest Catalog in America" 
IN Ihis Cyclopedia you will find all 

al oua radio. One of the greatest cat - 
alogs of Its kiwi In print. 

You will find In It dozens of wireless 
Instruments of the fa s E. I. Co. make. 

Other things you will find I lsted In this 
catalog Electrolytie Interrupters. Bull- 
dog Spark ('nil s. ('heroical Outfits, Code 
praetile Sets, Primary Batteries, Storage 
Batteries, Itydrnnueters, Volt and Amme- 
ters. Ba ttery meters, Elect rolvt le Bertl- 
nrrs. Itheostnts. Testa Calla, Microphones. 

Loud Talkers, Electro -magnets, X-ray 
Tubes, Telephones, Magnetos, Low Ten - 
sion Transformers, Books, etc.. etc. IN 
A WORD THE MOST COMPLETE CAT- 
ALOG IN PRINT. 

FREE with this wonderful cyclopedia 
-ß(I coupons for our 160 page 

tVireless Course in 20 lessons. 350 II- 
lustrattons, 30 tables. Catalog explains 
how you Ills get this Course absolutely 
free 

The Electro Importing Co., 
231 A Fulton Street New York 

"Everything for the Experimenter' 

trlr emrivrt.-llrrarfwaor.ifiorreiirï.trror'rgiirr.ilrralrwrr.iIrrro 

No. 2002 

ELECTRO IMPORTING COMPANY 
231A Fulton St.. New York City 

I enclose herewith 6 cents in stamps or coln, to 
cuver postage, for which please send me your latest 
Cyclopedia Catalog No. 22 as described. 

NAME 

ADDRESS 

STATE R 
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Married via Radio 
The world's record for long distance 

weddings occurred recently, one of the con- 
tracting parties being in Detroit and the 
other "somewhere on the Pacific Ocean." 
It happened when Miss Mabelle Ebert be- 
came the bride of John R. Wakeman, a 
sailor aboard the cruiser Birmingham, al- 
tho the bridegroom was 1,000 miles off the 
California coast with the Pacific fleet, and 
the bride in the First Presbyterian Church 
in Detroit, Michigan. 

About 8:30 in the morning in the mid - 
Pacific the radio operator aboard the 
cruiser called for John Wakeman, one of 
the gobs. When the nature of the mes- 
sage was made known the ship's chaplain 
called the crew to attention, with Sailor 
Wakeman at a point of vantage. The 
ship's radio transmitter was started and 
the marriage ritual was repeated slowly 
by the operator. 

Miss Ebert and her friends were gath- 
ered in the church. The Rev. C. E. Mieras 
telephoned the bride's side of the cere- 
mony to a telegraph office, whence it was 
wired to the huge radio station at the Great 
Lakes Naval Training Station, near Chi- 
cago. From there the ritual flashed out to 
the ship in mid -ocean. 

A short time after the message left De- 
troit a messenger came to the church with 
the other half of the ceremony enclosed in 
a telegraph envelope. Upon the reading of 
this by the clergyman the ceremony was 
called complete and the bride and her friends 
began the usual celebration. 

The bride does not know when she will 
see her husband nor does she know exactly 
where he is. 

APPLICATIONS FOR RADIO CALL 
LETTERS. 

Applications for radio call letters should 
be made to radio inspectors and collectors 
of customs at the different ports and not 
to the office of the Bureau in Washington. 
Applications for vessels should be made at 
the time application is made for the official 
number and signal letters and not before 
such time. 

LAND STATIONS REOPENED. 
Attention is invited to the fact that the 

following coast stations are open to gen- 
eral public service, at all hours, for com- 
munication with vessels at sea: 

Brooklyn, N. Y. (WCG) ; Richmond 
Hill, Jamaica, N. Y. (WSK) ; New Lon- 
don, Conn. (WLC). 

CONCERNING RECEIVING DIS- 
TANCES. 

When contributors send in articles con- 
cerning certain transmitting or receiving 
apparatus they have built and used, it is 
very desirable that they mention where the 
transmitting or receiving station is located 
with which they have communicated, that 
is to say, its exact location. 

Many general statements are made con- 
cerning distances, but it is much better that 
specific names and places or call letters be 
mentioned so that the readers located in 
the various sections of the country may 
know just how and where to tune in for 
them. 

BUG LOSES FEELERS. 
Pick: Jim McLaughlin is no longer a 

radio bug. 
Mitt: Howaatt? 
Pick : He lost his antennae in a storm. 

-Roland M. Fenniniore. 

N 
7 

Vacuum Tube Detector 
OR 

è 

Single Stage Amplifier 
Single Tube Detector and Amplifier Units are among the 
most useful of the Interchangeable panel instruments in 

the international Experimental Apparatus Line. 

Ready for Immediate Delivery 
AUDION DETECTOR -RTD -102 -A $15.00 
SINGLE STAGE AMPLIFIER -RTA -104 -A 26.00 

F. O. B. NEW YORK CITY 

Write to Dept. 22 for our new completely illustrated six page bulletin indez. 

INTERNATIONAL RADIO TELEGRAPH COMPANY 
U 326 BROADWAY NEW YORK CITY 

\ .......... . , r...... . . , r.. , r a ....., u........ 

ANOTHER MODERN 

Type HBD 
Vacuum Tube Control Cabinet 

Designed and built the "Modern" Way. Price 
complete less battery and tube, 

$15.00 
Beautiful mahogany finished case with hand- 
some grained bakelite panel on which is 
mounted a standard socket, rheostat, grid leak. 
condensor and switch for arc and spark re- 
ception. 
This Instrument is the Last Word in 

Vacuum Tube Control Cabinets 
Prompt shipments from stock. 

ORDER NOW. 
DETECTOR AND TWO STAGE 

AMPLIFIER TYPE HBA 
Our new instrument which surpasses all others. It 
Is in a class by Itself. Price complete less tubes 
and batteries, $75.00. 
Look for the "Modern" Trade -Mark. It is Your 
guarantee of complete satisfaction and of the best 
instruments money can buy. 

"Modern" apparatus sold at authorized "Modern" 
agencies. 

MODERN RADIO EQUIPMENT CO. 
Designers and Manufacturers of High Grade Radio Apparatus 

ELIZABETH, NEW JERSEY 

Variable Condensors of the Better Type 
Note the square end piece on the cut of our 
condensors, facing the operator, also these 
condensors are enclosed in clear glass cases. 
Scales on these instruments are calibrated to 
2%2 degrees. 
Prices: R -35 21 plate $4.75 

R -34 43 " 5.50 
ALL Instruments absolutely Guaranteed 

THE TEWNO COMPANY 
150 Chambers Street New York City 

- The How and Why of Radio Apparatus, By H. Winfield Secor, E. E. A book 
every radio amateur should have. The most clear and comprehensive radio book 
yet published. Attractively bound, stamped in gold. Price only $1.75 postpaid. 
Full description on page 56. 
EXPERIMENTER PUBLISHING CO. 236 -A Fulton St., 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 newest buok on radio matters fulfills a instinct gap 0, 

wireless literature ;n that, while the treatment is made as under 
standable and as free fro, 
mathematics as possible, It ;ir 
the same time, incorporate, 
a wealth of technique and in- 
struction for the Radio An 
ateur -the Radio Operator - 

the Installation and Design 
Mg Expert -as well as teach- 
ers and students of the subject 
In general. 

A very broad field has been 
covered by the author. at the 
seine time giving a great deal of 
information not found In other 
text- books. If you are engaged 
in any branch of the Radio or 
allied ells at all, you will surely 
need this latest contribution to 
radio literature, which Is destined 
to be found on every radio maú s 
la,ok shelf before long. 

A glance at the following 11;1 
of chapters gives but a very scant 
Idea of the extensive and useful 
radio knowledge provided In its 
text: 

The Induction Coil: The Alter- 
nating Current Transformer; Ra- 
dio Transmitting Condensers: The 

Spar -(Line: Ratite -Tr ansmlitmg Inductances; Radio Receiving Tuners; 
Radio Receiving Condensers; Detecten: Telephone Reoelvrn; Radio Ampli- 

fiers: Construction of a Direct Reading Wavemeter and Decremeter: Antenna 
Con traction: The Calculation and Measurement of Inductances: Appendix 
containing very useful tables. covering all subjects treated in this very un- 
usual book. 

This newest of Radio Works, cloth bound in Vellum de Luxe. Cole. 
stamped mul !land Sewed has 160 pages. She of Rook 6 x 9 inches. 
The How and Why of Radio Apparatus, Postpaid $1.75 

t1 

j 
'THE HO\VAND WHY 
a R,1DI0 ADPAkATUS 

utV. tccol.1, 

Design and Construction of Audion Amplifying 
Transformers 

Radio and Audlo'Frequency Type 
This latest and Important book 

Iq Mr. Edward T. Jones, late As- 
sociate Editor of Radio Nears, will 
he 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 
tellies 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 pole 
Meal man who is an experimenter 
himself and knows whereof be 
speaks. The book Is printed on 
gond paper and has an attractive 
cover In two colors. Paper bound. 
Size 5 in. x 7 in Contains many illustrations, diagrams working data necessary to build the transformers. 

Price. Postpaid. 25c 

DESIGN-CONSTRUCTION 
.iUOION AMPLIFYING TRANSFORMERS 

254 
aa arrzsw 

and 

Experimental Electricity Course in 20 Lessons 
By S. Gernsback and H. W. Secor, F.E. 

A Course on the theory and practice 
or Electricity for Experimenters. Om' 
of the most complete and comprehen- 
sive treatises of this special subject 
ever published. Written by the same 
authors as the f a ni 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 

nnlicatIon 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. 

'l'he book contains 126 pages and more 
than 400 illustrations. 
Flexible cloth cover. per copy......75c 
Stiff cloth cover, per copy 51.25 

Postpaid 

A Thousand and One Formulas 
By S. GERNSBACK 

A Laboratory Hand Book for the Es bel 
I i to and for Every- 

body who wants to "do things." 
A Book, brimful with very 

important and priceless lu- 
tormation, 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 f o r Students, 
Engineers, Physicians,, Ex- 
perimenters, etc. 

Here are some of the chap- 
ter headings: 

Cemerts and C'.ics; Com- 
position.- of All KI..Js; Glass 
a .1 d C assworking; 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. 

Realties there are a acorn of tables and hundreds of Illustrations and 
Diagrams. 

Book is cloth bound in Vellum d Luxo. 
Gold stamped and hand sewed. It contains 160 pages. The paper has been especially selected to stand 

rough handling In Iaboratorleo. 
She G s 9 inches. 

A Thousand and One Formulas, as described. Postpaid 11.75 

THOUSAND AND 0N0{ 

luPFILILAS 

Wireless Course in 20 Lessons 
By S. Gernsback, A. Lescarboura need 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 z 10% In., 160 pages, 350 illustrations, 90 tables. 
Flexible cloth cover, per copy 75c 

Stiff cloth cover. per copy...$1.25 Postpaid 

Two Remarkable Books 
Book No. 1- 
How to make Wireless 
Sending Ap- illustrations. 
parato. 25c 

Postpaid. 

Book No. 1 contains 100 
pages, size 7 x S in., and 88 

now TO MAHE 
WIRELESS 

SENDING APPARATUS 

*-- 

Book No. 2- 
How to make 
W ireleas 
Receiving Ap- 
paratus 

No. 2 contains 100 
zsc 

Postpaid. 
pages, size 7 x S in., and O0 

illustrations. 

Written and published entirely 
for the wireless enthusiast who 
wants to make his own radio ap- 
parata. Only strictly modern In- 
struments are described and the 
Illustrations and descriptions are 
so clear and simple that no trou- 
ble will be experienced in making 
the instruments. 

HOW TO 
ceiá 
aaAtVS 

S 

THE EXPERIMENTER PUBLISHING CO. 
Book Dept.. 236 -A Fulton Street NEW YORK 
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"9ZN" 

I ,,,, 
(Continued from 11page 26),,,,,,,,,,,,,,,,,,,,,, 

Central Division Manager for the Ameri- 
can Radio Relay League, 9ZN is the Central 
Division distributing station of the United 
States and is accordingly connected by 
regular traffic routes to all other states in 
the Central Division. It is, therefore, ltut 
logical that the station enjoys the reputa- 
tion of being called "the hub of the ama- 
teur radio universe and is a general dear 
ing house for all amateur messages going 
east, west, north or south. Moreover, it 1 

is not surprising that during the period 
from October 1 to March 1 nearly one 
thousand messages were handled by 9ZN, 
these messages being relayed thru the routes 
of the American Radio Relay League and 
no charge being made for the service. 

With great foresight, no doubt brought 
to mind by the tremendous pressure of 
amateur traffic, Mr. Mathews is at present 
at work on a long distance radio telephone 
which should be a solution for 9ZN's traffic 
troubles and should, it is believed, shorten 
materially the operating hours of the sta- 
tion in relaying the messages by this more 
modern and much speedier method of co7n- 
munication. 

Radio Dictionary 
(Continued from page 29, 

n...... ....., .e....,........n. ',11 ....e.... '1,1''1. ... ..... .,,,,',".,.1, 

circuit of disc- mercury break down re- 
sistance of oil and make good contact 
between them. Oil once again insulates 
disc at completion of passage of oscil- 
lations. It is really a form of Coherer. 

Logarithm -Log. In the case of common 
logarithms (Corn. log) is the power of 
ten (the base) which produces the num- 
ber in question. e. g., Log 100 equals 2, 
since 100 equals 10', 2 being the required 
power of 10 to produce 100. See Naperian 
Logs, Index of Log, Mantissa and Log 
Tables, also Anti -logs. 

Logarithmic Curve -One having no definite 
minimum in a decreasing curve, or no 
definite maximum in an increasing curve. 
A dampt wave train has Logarithmic 
Curve. 

Log Decrement -The Naperian or Hyper- 
bolic log elf reciprocal of the ratio of 
the first amplitude to second amplitude 
in a train of waves, or log of ratio of the 
amplitude of one oscillation to the next 
in same direction. 

Log Tables -Tables giving the mantissa of 
Log of a number. 

Lohys -A Silicon Steel. 
Longitude- Distance east or west of a 

meridian passing through Greenwich, 
measured in degrees, minutes, and 
seconds. 

Loops- Antinodes, Points of greatest am- 
plitude in a wave train. 

Low Frequency Current. L. F. C. -One 
having a frequency of only a few 
hundreds per second. 

Low Frequency Iron Core Inductance-A 
variable inductance having an open - 
ended iron wire core. Used to place pri- 
mary transformer circuit in resonance 
with alternating current f requency. 

Low Tension. L. T.- Having only a small 
P. D. Low Pressure. 

Lugs -Metal projections for simplifying 
tine' electrical connection of two articles. 
A small tube in end of which wire can 
be soldered, the other end being flattened 
out and having a hole drilled to receive 
any required terminal. 

Magnesium -Tough, white, hard metallic 
element. Mg. A.W. 24.18. S.G. 1.7. 

Burns readily in air with a dazzling white 
Iight. 

59 

t ondcnv. No. I 

amply separated and accurately 
Unmounted types will fit any 

weight. 

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 

spaced plates. 
panel and are equipped with counter- 

VARIABLE GRID LEAK 
Permits the selection of the proper leak 

resistance regardless of the type of tube, or 
''s use as detector, amplifier or oscillator. 

steps give a range from 'A to 5 meg- 
c bakelite base and knob. 

'.. q embodies the highest 
- tion, electri- 

With our Home Study Course you can quickly, 
easily learn the greatest profession of all -WIRE- 
LESS - in all four branches - ELECTRICITY, 
RADIO TELEGRAPHY, BLUE PRINT READING, 
WIRELESS TELEPHONY. Our Course makes you 
master of these Important subjects and enables you to 
quickly become an expert. Wireless Operatore Earn *200 
Month and up. Never enough men to meet the demand. 
For limited Ume we make a Special Introductory Offer 
of the FOUR COURSES IN ONE -$200 worth for ONLY 
140-$5 down and $7 a month. EXTRA INDUCEMENT 
to In students who enroll this month- AUDION BULB 
GIVEN! Other useful gifts named In literature. Take 
advantage of this offer before It is withdrawn. Send 
COUPON TODAY. 

CHICAGO ELECTRICAL ENGINEERING CO. 
1000 Dlversey Parkway Desk 1 Chicago. III. 

i CHICAGO ELECTRICAL ENGINEERING CO.. 
I 1000 DIversey Parkway. Desk 1. Chicago. III. 

I Send particulars of Wireless Telephone Course. io- 
I eluding Free Offer. 

Name .. ... . 

!Address 

TEL/. 
BACK BAY 

5 9 6 4 

651 Boylstar. 5t. 
Ho sloe - rmaw, 

Our proapoctue for the asking 

LEARN WIRELESS 
epleu did opportunities now In 

the Merchant Marine. Big sal- 
aries. $100 to $150 per mouth, 
food and quarters besides. RE- 
DIEMBER: We are the OLD- 

EST. LARGEST and BEST 
EQUIPPED school of Its kind In 

New England. and have THOU- 
SANDS of satisfied graduates to 

our credit Tula SPEAKS FOR 

.ITSELF. Day and Evening 
classes. Summer session. Start 
,ny Monday 

REAL RADIO APPARATUS 
"P. W." Mellon card. 31 I 0 

t out u Distributors - De Forest, Murdock, 
Grebe, Clap Eastham Apparatus. 
Perfection Tuners and Condensers. 
Benwood Rotary Quenched, Honey 
Comb Coils, Better "B" Batteries. 

Phila., "Radisco Agency" 
The First Wireless School in America. 

Established I9II. 
Day and Evening Classes. 
Correspondence C o u r s e. 

PHILADELPHIA SCHOOL OF 
WIRE LESS TELEGRAPHY 

Parkway Bldg., Broad and Cherry Streets 
Best Polished XX Bakelite. lettered In 
white. beauty. Use any Amerloan made 
bulb. Parts. ready to assemble, $8.*0. 
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NEW AND POPULAR 
The How and Why of Radio Apparatus 

By H. W. SECOR, E. E. 
This newest look on radio matters fulfills a distinct gap In 

wireless literature in that, while the treatment Is made as under- 
standable and as free from 
mathematics as possible, It at 
the same time, incorporates 
a wealth of technique and In- 
struction for the Radio Am- 
atem' -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 been 3 r 

veered by the author, at the 
same time giving a great deal of 
Information not found In other 
test -books. If you are engaged 

soy branch of the Radio or 
allied flute at all, you will surely 
nelx1 this latest contribution to 
radio literature, which Is destined 
to be found ou every radio man's 
book shelf before long. 

A glance at the following Ilst 
of chapters gives but a very scant 
Idea of the extensive and useful 
radio knowledge provided h, Its 
teat: 

The Induction Coil' The Alter- 
nating Current Transformer; Ra- 
dio Transmitting Condensers; Tim - Spar .(..p., liadlo- TransmIttinp Inductances: Radio Receiving Tune' current to flow thru it and - e.'eJ, Rsc,Map Dona enmrs; Detectors; Telephone Reeelvmnttt0pel -ate the telephones. 

THE HO \V AND \VH 
R,1D10 AOPANATÚ 

ed 

A Thou 
ws 

ratory Rario' 
u ants to ny 

It 

by 

il 

THOOSAÑ a, 
lllll. FORM, d_ 

ter 
` "lile 

t he 
ath 
Itly 
3111 

an 

utíîzation 
S place with - 

tlnding, causes an in- 

Meer. oeeAlnp Wavemeter an.' 

HIGH SCHOOL STUDENTS 
and Others 

Special Summer Courses in Wireless 
during July and August 

Day Course - Special Summer 
Rate of $10.00 per month. 

Evening Course - Special Sum- 
mer Rate of $5.00 per month. 

Comprehensive I n s truction in 
"SPARK" or "ARC" and other 
C -W transmitters. 
Special Course in WIRELESS 
TELEPHONY, including thor- 
ough instruction in VACUUM 
TUBES as Detectors, Amplifiers, 
and Oscillators. Listen for our 
Wireless Phone. The Radio 
Compass also described. 
Neat! in ).our enrollment early. All 
..Sunemer Courses begin June 28. Best 
equipped Radio School in New England. 

MASSACHUSETTS RADIO 
& TELEGRAPH SCHOOL 

18 Boylston St. (cor. Washington) 
Boston, Mass. 

Arthur Batcheller(LDJ R. F., Trop. G. R. Entwistle 
Tel. Beach 7168 

IDEAL COUPLER 

74" X 21,. 

A REAL BARGAIN AT $10.50 
Send Stamp For Description 

CENTRAL RADIO SUPPLY 
604 W. 60th St., Chicago, III. 

Magnetic Equator -Line encompassing the earth and passing at right angles to and thru the center of the Magnetic Meridian. 
.Magnetic Field -The whole space over 

which a magnet exerts its magnetic in- fluence. It is the space traversed by 
Magnetic Flux set up by Magnetic Force 
of a magnet. 

Magnetic Flux -Lines of force which flow 
from a magnet. Flow of magnetism by 
induction. Magnetic Induction. 

Magnetic Force -Force at any point in a 
magnetic field which a unit quantity of 
magnetism would experience if placed at 
that point. Field Intensity. 

.Magnetic Hysteresis- Tendency to remain 
in old condition when a change of mag- 
netic condition is taking place. Also 
known as Magnetic Lag. 

Magnetic Induction -See Induction. 
.Magnetic Inductive Capacity -Magnetic In- 

ductivity, or Magnetic Permeability. Air 
is taken as Unit. Compare Specific In- 
ductive Capacity. 

,Magnetic Key -A magnetic relay used in 
conjunction with the manipulating key 
where alternating current is used, to pre- 
vent sparkling at and burning away of 
the platinum contacts. This effect is pro- 
duced by short circuiting the key at every 
maximum value of the alternating cur- 
rent. Thus no matter at what period of 
a cycle the key is released there will be 
practically only a zero potential between 
the points. 

.Magnetic Lines of Force -Lines used for 
diagrammatically depleting a Magnetic 
Field. 

Magnetic moment- Product of the strength 
of poles and the Virtual Length of a 
magnet. 

Magnetic Needle -A thin strip of magnet- 
ized steel used in various instruments to 
denote polarity of a magnetized article. 

.Magnetic Poles -Points on a magnet where 
attraction is strongest. Of the Earth, 
North Magnetic Pole is situated in Lat. 
70 N. and Long. 97 W. The South Poles 
is at Lat. 70 S. and Long. 102 E. Note 
that the Magnetic Poles do not coincide 
with the Geographical Poles. 

Magnetic Pyrites-See Pyrites. 
Magnetic Storni -A large irregular mag- 

netic variation. 
Magnetite- Naturally magnetic iron ore. 

Fe304. Brittle black substance. S.G. 5.2. 
See Loadstone, 

Radio Ne7vs for July, 1()?1) 

For 
Homes, Offices, 
Factories, Farms 

Complete Wall Set 

Magneto Telephone 
Western Electric Type 

This is a 
complete 
c o m mercial 
telephone station. 
They were 
bought from 
telephone 

exchanges 
who p u t 
in Cen- tral bat- 

tery types. 
Slightly 
used but 

guaranteed to be in 
Al working order. 
The cabinet is of pol- 
ished oak,piano finish, 
within 

tained the powerful magneto, c 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 otter with pride to our patrons at a ridiculously 
at less than $15.00 and IsaaneIn Instrument 

else 

In value for the price we ask. Size over all 11x10x8 In. 
Long Distance Telephone Set- $7.00 One station 

Shipping weight, 15 lbs. 
Two stations 

$13.00 Shipping weight, 25 lbs 
Send 6c in stamps for our big 160 pay, Wireless and Electrical Catalog No. 22. 

The Electro Importing Co. 
231 Fulton Street, New York 

K 

LEARNER'S KEY AND BUZZER 
SET $1.50 

Key made of solid brass, with screw 
adjustments. 

Buzzer has pure silver contacts with 
external adjusting screw. 

Key unmounted, 75 cts. Buzzers, 40 cts. 
30 amp. batt. switches, S. T., 40e. D. T., SOc. 

AJAX ELECTRIC CO. 
18 Palmer St. Cambridge 38, Mass. 

VACUUM -TUBES REPAIRED 
MARCONI MOOREHEAD 

and AUDIOTRONS 
at 

FOUR DOLLARS EACH, POSTAGE PAID 
We also have the standard four prong base at 60c 

THE DALTON LABORATORY 
Dalton and Belvidere St. Boston 17, Mass. 

1 
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Magneto -Small generator, consisting of an 
armature rotating between the poles of 
two or more permanent magnets, usually 
of the horse -shoe type. Used for motor . 

ignition, and medical coils. 
Manganese Mn.- Metallic element with 

reddish tinge, somewhat similar to iron 
but harder and very brittle. A. W. 54.6. 
S. G. 7.4. 

Mangailin -An alloy of 84% Copper, 12% 
Manganese, and 4% Nickel. 

Manipulating Key -See Key. 
Manttssac- Figures to right of point in a 

Long Number. Decimal portion of log. 
The values given in Log Tables are Man - 
tissae only. 

Marconi Filings Coherer- Detector con - 
sisting of fine metallic filings contained 
in a suitable glass tube between two elec- 
trodes of platinum. Resistance of filings 
greatly decreased by their "packing" 
when oscillations pass thru. Re- sensi- 
tized by an automatic tapping device. It 
is (or rather was, as it is out of date) 
used as a relay. It is 'not efficient for 
rapid working owing to the time required 
to resensitize after the passage of each 
wave. 

Marine Type Switchboard -A switchboard 
having resistance coils of four Ohms, 
two carbon filament lamps, one single 
pole two -way switch, one double pole 
two -way switch, and a voltmeter. Used, 
by varying position of the switches, for 
charging and discharging the accumu- 
lators. Also enables the induction coil 
to be worked either from the ship's sup- 
ply or from the cells. 

Mass -Quantity of matter in a body not 
Weight, which see. Mass equals Volume 
x Density. 

Massicot -See Litharge. 
Maxwell's Corkscrew Rule -If a cork- 

screw be screwed in direction of flow of 
current, the corkscrew will rotate in di- 
rection of the magnetic lines produced by 
that current. 

Mean Solar Day- Average time of a year's 
Apparent Solar Days. 

Mechanical Compound -Two or more ele- 
ments'Mixed together but not chemically 
combined. Compare Chemical Compound. 

Mega -One million. 
Megger- Improved form of Ohm Meter. 
Mcgohni -One Million Ohms. 
Mcgomitc -A substance very similar to 

Micanite. 
Mercury. Hg. Hydrargyrum- Commonly 

known as Quicksilver. Metallic element, 
liquid at ordinary temperatures. A.W. 
198.5. S.G. 13.958. 4í1t. Pt. 40 °F. Val. 
2. Chem. Eq. 2. Elec. Chem. Eqv. 0.001,- 
037,4. S.R. 94.07. 

Mercury Jet Interrupter -Rapid make -and- 
break operated by a rotating mercury jet 
making momentary contact between two 
ends of a circuit. 

Meridians .Imaginary great circles, drawn 
so as to pass thru both poles of the earth, 
and crossing the equator at right angles. 
There is the Magnetic Meridian as well 
as the Geographic Meridian, but they do 
not coincide. 

Mesh Grouping -See Delta. 
Metric System of Units -C.G.S. Centimeter, 

Gramme, Second. 
Mfds. -See Microfarad. 
Mg. -See Magnesium. 
Mho. -Unit of Conductivity. Is the re- 

ciprocal of the resistance. 
Mica -A non -inflammable, transparent min- 

eral, whieh splits up into extremely fine 
plates. S.I.C. varies from 5 to 6. 

Micanite -Trade name of a manufactured 
insulator. Consists of sheets of Mica 
fixed together with insulating cement and 
by intense heat. Can be prepared in any 
desired form. 

Micanite Cloth. Or Micanite Paper -This 
is mica cemented to cloth or paper. 

Micro -One -millionth. 
Microfarad -Mfd. Practical unit of ca- 

pacity. Millionth part of a Farad. See 
Farad. 

CHELSEA 
-' .' Variable Condensers 

(Die -Cast Type) 

No. 1. -.0011 m.f. mounted. $5.00 
No. 2. -.0006 m.f. mounted. $4.50 

a No. 3. -.0011 m.f. unmounted $4.50 
í No. 4. -.0006 m.f. unmounted $4.00 

CNELSEA RADIO co . Top, bottom and knob are 
genuine bakelite, shaft of 
steel running in bronze bear- 
ings, adjustable tension on ".." movable plates, large scale 

Condenser No. 1 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 __4. 

resistance regardless of the type of tube, or 
its use as detector, amplifier or oscillator. - 
Ten steps give a range from % to 5 meg- 
ohms. Genuine bakelite base and knob. 

All our apparatus embodies the highest 
degree of mechanical construction, electri- 
cal efficiency, and good appearance. 

r..... Immediate Delivery- Catalog sent upon request t'alilABLE 6810 illK 

Purchase Chelsea Apparatus from 
your dealer PRICE. ` "" 

CHELSEA RADIO CO. CHELSEA, MASS. 

YOU WANT THE BEST 
GET IT!! 

The C.R.L. Paragon and Amplifigon combination shown here is the 
best 180 -600 meter regenerative set made. Let us prove it to you. 

Listen to 9ZN, 9Zí, 
$DA, 9AD, 9DU and 
many others doing sum- 
mer long distance work 
using the C.R.L. Para- 
gon. You can do the 
same. Write for our Bul- 
letin J -20 describing this 
famous instrument as well 
as the rest of our high 
grade apparatus. 

C.R.L. Paragon Short 
11'ave Regenerative Re- 
ceiver ........... 55.00 

Licensed under .1 rin- 
strong U. S. l'aient No. 
1113149. 

CHICAGO RADIO LABORATORY 
1316 Carmen Avenue Chicago, Ill., U. S. A. 

Make Your Own 
WIRELESS APPARATUS 

with the help of our Reliable Books 
Send for price lest No. 110 

COLE & MORGAN, Inc. 
MAWR. 

188-190 Greenwich St. New York 

SACRIFICE! 170 -19,000 Meter Receptor! 
Very portable told emclent. Uses Angle toll circuit 
General Radio Signal Cony Cund,ver. balance, 
Mounting for 'noiorest Honeycomb Coils. Comploto 
back -mounted VT Control nod Socket. Iteet Int,lern 
design and construction. $24. New SIS W. E. Tran. - 

udttln[ VT -S. SIS. 
75 -100 Watt Generator. $7.50. English Loud Speaker 
without Horn. $7. Sensitive. Stringy Galvanometer. $6. 
Small Radiophone Tuning Control Pits Wound. $11.5i. 
.í Iu1.1 disappointment. Send check or SI. O. at tome to 
F. R. PRAY, 102 HEATH ST., SOMERVILLE 45, MASS 
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AUDIOTRON 
ADAPTOR 

'Isla Of standard 4 prong base rith brus supporting connector.. 
Permits mounting tube In vertical position 

f 
so filament will not sag and touch grid. 

31.75 "VT' 
SOCKET 

$1.00. Marconi Grid Leak (without buse. 550. 
Mica- Copper -Foil Grid Condenser, 
40e. 
We strongly ro0ommend our 44 Volt Variable "B" Battery for use with Detector "VT's ", $8.60. 
Moorhead Electron Relays. $6.00. 
I With tandard base. den Moor- 
head adv.) 
$10 General Radio Ammeters. $5. 
(0 -2% amps. for antenna radiation 
or filament current Indication.) 

PARAGON 
RHEOSTAT 
The 0 ohm resiotanco per- mits film filament control 
with 4 or 0 volts. 2!y" dla. 
See March R. A. N.. page 
467, for details. Shaft re- 
versible for back mounting. 

$1.75 POSTPAID Western Electric P -Il 
Anny -Nary Phones, $12. 
Special Acme Amplifying 
Transformers to use with 
above phones. $4.50 un- 
mounted. With stands, $6. 

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

RADIO EQUIPMENT CO. 
630 Washington Street Boston11, Mau. 

COMBINATION NO. 1 

2 Switches, nickeled laminated 
Pries 

blades, 2" radius $1.40 24 Nickeled Switch Points, r /4" 
01.40 

dia. with ?/s" screws .70 

$2.10 
Special for July t 1 50 
You save 60 cents eP '6 

This offer is good only for the month of July. We are going to offer a Special Combination each month -watch next month for our 'advertisement wit h Combination 
No. 2. 
Remember? Any material you may or- der from us that does not come up to your expectations, we want you to return to us and we'll refund your money -and postage, so that you won't lose a cent. We aim to please Particular People at Popular Prices. 

PENN RADIO APPARATUS CO. Dept. 1, Boa 110, Reading, Pa. 

CANADIAN AMATEURS: 
This is our popular $7.50 Loose Coupler. Made of the best material, mahogany finish. Wave length approx. 
1,200 meters. Postage extra. 

tW- 

Send .05e for our ,.d, . ,,,J and price lief By buying from a Canadian Firm Specialising in supplying Wireless Amateurs, you obtain the BEST SERVICE at the LOWEST COST. 
LET US SERVE YOU 
THE VIMY SUPPLY CO. 

585 College Street 'TORONTO, ONT. 

Microhul- One -millionth of an Ohm. Micrometer-An 
, for measuring 

things with xtreme accuracy. It is calibrated down to hundredths and thou- sandths of an inch. 
Micrometer Spark Gap -A minute adjust- able spark gap of about one four - hundredths of an inch, placed in the aerial circuit of multiple tuner to allow heavy charges to readily pass to earth by sparkling across its points. 
Microphone -A sound magnifier. Varying pressure imposed by sound waves cause a diafram to equally vary its normal pressure on suitable conductors, this in turn equally varying the electrical resist- 

ance of the points of contact, thus per- mitting a current whose strength varies as the imposed sound waves to pass into 
a telephone. 

Mil. F. P. S. -Unit of small length, one - thousandth part of inch, 
Mil Foot -A wire one foot long having a diameter of one Mil. 
Mil Amp.-One- thousandth part of an Am- 

pere. 
Minium -See Red Lead. 
Mirror Galvanometer- Reflecting Galvano- 

meter. One used for measuring very 
small currents by a beam of light re- 
flected from a tiny mirror suspended on 
the moving astatic needles. Thus a very 
slight deflection becomes greatly magni- 
fied, since the beam of light naturally 
moves through a greater distance when far from the mirror than a short pointer 
could do. 

Mn. -See Manganese. 
MnOs- Manganese Dioxide. 
Molecule-The smallest group of atoms of 

an element or compound which can exist 
by themselves. Kelvin stated that if a 
drop of water could be magnified to the 
size of the earth its component mole- 
cules would be the size of cricket balls. 

Molybdenite -A lead gray sulphide of 
Molybdenum, MoS2. Used as a Recti- 
fier- detector in contact with copper. 

Momentum -Of a body is quantity given by 
the product of its Mass and Velocity. 
F.P.S. unit is one pound with velocity of 
one foot per second. C.G.S. unit is one 
gramme with velocity of one centimeter 
per second. 

Morse -Samuel F. B. Morse, an American, 
was the first to devise a method of send 
ing intelligible signals by means of elec- 
trical impulses of varying duration along 
a wire. This system is the well -known 
Morse code. There are two generally 
used forms of this code, the American 
and the universal or Continental Morse. 
The latter is now universally used except 
in certain countries where special codes 
have been formed to meet the require- 
ments of the local language, such as 
Japan and Turkey, etc. 

Moscicki Condenser -One in which the 
dielectric thickens out at the edges. 
Usually in the form of a glass tube, 
coated inside and out with metal -foil. 
The tube thickens at ends. Designed to 
minimize brush discharge or corona effect 
at edges of a condenser. 

Morse lnker -An instrument for recording 
Morse code signals in the form of dots 
and dashes on a travelling paper band. 

Motor -Any machine which converts elec- 
trical power into mechanical power. 
Usually built with a construction similar 
to that of a dynamo. 

.,.,,,,,..,,,,,,,,,,,,,,,,,,,..,,-,,,.,,.,,,. 

Design of a Receiving Set 
(t, o 

Ilil(ued front page 11) 

able condenser Cs. The oscillator is 
coupled to the receiving circuit thru the 
coils Ls and Lb. 

To be concluded in the August issue; 
watch for it, and preserve this copy for 
reference. 

Radio News for July, 1920 

INDICATING DIALS 
Lacquered 
brass, 2% in diameter, 
genuine Bake- 
lite knob 1%" 
in diameter. 
Offset shoul- 
ders act as 
stops. Same 

ial 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. Wells Street chicuko, 111. 

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 Craps Phones -all makes, Detectors -Condensers - Couplers, Etc., Etc. 
Agency for Vacuum Tube Repair Co. 

Write your needs to NORTHWEST RADIO SERVICE CO. 609 Fourth Ave., Seattle, Wash, 

35c each 

Meter Tested 

Gsauled 
Mode in 2 rirez 

Grid Cond . Postage 4c. 
Phone Condenser. Postage 4c. 

Switch Mounting Includes 1 Moulded composition Knob, polished nickel brush, etc., will tit any she panel. 50e. 
Nickeled Contact Studs 3/10 "x3/15" dia. per doz 20e Buzzers 

75e Push Buttons (tor y" hole) 25e 
Code Chart (Includes malting) 7e Stamps accepted. 5e Postage for above. Send 2e for list of other apparatus. Dealer. write for proposition on Condensers. 

Esbro Radio Apparatus 
P. 0. Box 34 Brooklyn, N. Y. 

o Handbook & Catalogue 
Contains much 

formation, tables alandbdata. De- scribe. a remarkable line of wire- 
Read' 'Phones, ArlinlggttongTe rt"Red , Minerals.DeForest MurdockandSir- sd Apparatus. W rite for this book today. 

The Newman -Stern Co. 
Dept. R. N. Cleveland, O. 

Red Head R.adio Phone 
Th accepted 

they are 
rnoin 

BETTER than any It tou'a ten QO then anything 
cash refund. Radio `them for 

Book 
cash 

Catalogue. 
Radin 

,look me Cthelogoe, 
Our 

on request, describe. them, and many other instruments. 

I I Ír/ Dept Th R. Ñ wmsnSQeeevn 
lsad. O. 

ARLINGTON TESTED CRYSTALS 
Why buy minerals on a gamble? Be SURE when you 

" 

o t o crystal in your detect- or that Is EXQUISITELY 
nNSuyE. dividallte ld Mnrad. 
Galena or Silicon, poet paid 
on receipt of 

THB NEWMANSTERN CO. 
Dept. R.N. Cleveland, O. 

30 " 
DA Y 
SPECIAL' 
OFFER 

The WIRELESS EXPERIMENTERS 
MANUAL Price $2.25 

(E. E. BuohsPs New Book) 
and one years subscription to 

THE WIRELESS AGE $2.00 

Wireless Press 
326R Broadway Postage outside U. g. Sea ostrs. New York City Send for catalog. 

Both for only $3.75 
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DESIGN- CONSTRUCTION 
AUDION AMPLIFYING TRANSFORMERS 

RADIA ANO AUDIO FRCOYLNCT TYPO 

t. jam" 

For a limited time we will send all three for only 50c 
when included with a one - year subscription to the 
RADIO NEWS. This offer is limited -it may be 
withdrawn at any time. Don't wait, get these books 
NOW and guarantee yourself twelve wonderful num- 
bers of the RADIO NEWS. 

Design and Construction of Audion 
Amplifying Transformers 

Radio and Audio Frequency Type 

by E. T. Jones, late 
Y ¡ ¡. k Associate Editor of 

RADIO AMATEUR 
N E W S, a wonderful 
book -the only one of 
its kind in print - 

should be on the shelf within easy reach of every amateur. 
Every line of this book is written so that you can understand 
it. Every detail in the manufacture and construction of Au- 
dion Amplifying Transformers is described at great length. 
The book contains many illustrations and diagrams that 
make it a simple matter to build the Transformers described. 
Never before have these instruments been described in print. 
They have always been considered strictly a "trade secret." 

254 
RV 

THE EXPERIMENTER( PUBLISHING CO. INC. 
233 FULTON ST. NEW YRRN CITY 

How To Make Wireless Receiving 
Apparatus 

A wonderful book for the man who 
would construct his own apparatus. Size 
51/4 x 71/2 inches. Containing 100 pages 
and 90 illustrations. Compiled of the 
writings of twenty -five Radio experts. 
Every amateur should have this book in his 
wireless room. 

How To Make Wireless Sending 
Apparatus 

In every detail equal to "How To Make 
Wireless Receiving Apparatus." Size 51/4 
x 71/2 inches. Containing 100 pages and 
88 illustrations. Dealing at length on 
Quenched Spark Gaps. Rotary Gaps 
and Oscillation Transformers. 

Any wireless amateur can easily construct a complete 
sending and receiving station. and will have his choice 

of many varieties after reading these wonderful books. 

Remember, all three will be sent you postpaid just as soon as we 
receive your subscription and 50 cents toward the cost of the books. 

EXPERIMENTER PUBLISHING CO.. Inc. 
236 -A Fulton Street. New York City. N. Y. 

Esperimen ter 
Publishing Co. 

236A Fulton St.. 
New York, N. Y. 

Gentlemen: -You y 
send me the three books 

described in the "Radio 
News' and enter my name 

for a year's subscription to 
the "Radio News" for which I 

enclose $2.50. 

Name 

Address 

City State 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


Radio Nru's for lair, 1920 

(u51,19,1(auMtvuww n!aluuxkituwuNUV t:.114u!w 

OPPORTUNITY AD -LETS 
THE CIRCULATION OF RADIO NEWS IS OVER 40,000 

Classified rate 3c a word. Advrrusenients for the September issue must reach us EXPERIMENTER PUBLISHING CO., INC., not later than August 10. 236 Fulton Street, New York, N. Y. 

rì 
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Aeronautics. 
Propellers for Aeroplane Propulsion. Small 

Propellers for Motorcycle -driven Snow and Ice 
Sleds. Road Speedsters and Hydro - Planes, five 
ft. diameter Eta; others in proportion. Can sup- 
ply hub mountings, bearings, counter shafting 
and sprockets. Complete pamphlets free. Craw- 
ford Motor and Aeroplane Mfgr., i4. S. Rampart 
St., New Orleans. 

Nulo Accessories. 
Auto Parts. Save tu to 5o per cent on gears, 

axle shafts, and other auto parts. We can furnish 
parts for more than Suu different models. Write 
us your needs. Money refunded if parts are not 
satisfactory. Auto Tire & Parts Co., Cape Gi- 
rardeau, Mo. 

Bus. ness Opportunities. 
Radio Amateurs: Get into business for your- 

selves; very small capital required; can be done 
in spare time. Send dime and cent stamp for 
full Instructions. Act now -the early bird gets 
the worm. B. Weiss, 96 Watkins St., Brooklyn, 

$30 Per 100 Paid for Names. Particulars free. 
Victor -King Cu., 36 Bromfield, Boston (5), Mass. 

Substantial Manufacturing Corporation wants 
capable men to establish branch and manage 
salesmen. 

tu 

53(x, to $I,5 necessary. Will allow 
expenses to Baltimore as explained. Address 
Treasurer, 416 N. Howard St., Baltimore, Md. 

Patents For Sale. To sell, buy, or obtain pat- 
ents, write Patent News, 309, N ashington, 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 
today: Address Opportunity, Box i75, Fredonia, \. Y 

Own Paying Business introducing ''Arno." 
Sample and particulars free. Arnold Products Co., 
Princeton, N. J. 

Books. 
Wanted -Back issues of Radio Amateur News 

and Electrical Experimenter. Boston Magazine 
Exchange, toy Mountfort Street, Boston, Mass. 

Nature Facts married and engaged people 
should know, concisely given, 25c. Central Sales, 
6u1 Ninth Ave., New fork. 

Concordia Magazine contains essays, short 
stories, travel stories, boy scout news, editorials, 
current events and poetry, formulas and plans. 
Two years' subscription, 5o cents. Concordia 
Magazine, q Water, York, Pa. 

Star Amateur Electrician. Pocket size, tac. 
Joel Tillberg, Proctor, Vermont. 

"The Mystery Book ", just published. 13 big 
chapters. Teaches- "Talking, Smashing Violin.' 
"Wonderful Spirit Paintings," "Jail Breaking," 
"Gambler's Secrets." "Magic Kettle Act," "Ventrilo- 
iuism," "Hypnotism," "Fortune Telling," "Haunted 
House," "Spiritualism," "Fire Eating," "Feature 
lard Tricks," "Vaudeville Acts," "Sensational 
Escapes," and scores of other amazing mysteries. 
Create a sensation. F.riter vaudeville and mystify 
the world. Big $10.0 illustrated multi -colored book, 
only 25c. Descriptive circular free. Professor 
Schreck, 406 Ncrthside Station, Pittsburgh, Pa. 

Wireless Course in Ze Lessons. By S. Gems- 
back, A. Lescarboura and H. W. Secor, E. E. 
Tells ou everything you want to know about 
"Wireless " -theory, practice and history. A 
clear, concise course on every phase of this sub- 
ject. 1óu pages -35u illustrations 30 tables. Flexi- 
ble cloth cover 75c postpaid. Stiff cloth cover 
$i.25 ostpaid. Experimenter Publishing Co 
Book Dept., 236.A Fulton Street, New York. 

Experimental Electricity Course in 20 L 
By S. Gernsback and H. W. Secor, E. E. A 
course of the theory and practice u1 Electricity 
for the Experimenter. Every phase of experi- 
mental electricity is treated comprehensively in 
plain English. Nt -w experiments are described 
and explained and nearly every application of Electricity in modern life is given. 16o pages - 
41u illustrations. Flexible cloth cover, 7,5e post- 
paid. Stiff cloth cover, $4.25 postpaid. Expen- 
menter Publishing Cu., Book Dept.. 236 -A Fulton 
Street, New York. 

Correspondence Courses. 
Dollars Saved. All kinds of used corresondence 

courses sold. (Courses bought). Lee Mountain, 
Pisgah, Alabama. 

Cameras. Supplies Photo Developing. 
Send Dime and developed film for sample en- 

largement (film returned). Brown Studio, Lake 
Elnu,. Minnesota. 

News Correspondents. 

Rant 825 Weekly, spare time, writing for news- 
papers. magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 566, St. Louis, Mo. 

Rubber Stamps. 
Rubber Stamps made to order. McCaddon 

(- °mpany. Zanesville. Ohio. 

Help Wanted. 
Secret Service Operatives and Detectives are in 

demand. Earn big money. Travel everywhere. 
Fascinating work. Learn this profession by home study. Particulars free. American School of Criminology, Dept. R, Detroit, Mich. 

Be Mirror Expert. $3-$1,3 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. 

Stop Daily Grind. Start silvering mirrors, auto headlights, tableware etc. Plans free. Clarence Sprinkle, Dept. 48, Marion, Indiana. ., 
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. 

Earn $25 Weekly, spare time, writing for news 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate 5665, St. Louis, Mo. 

Railway Traffic Inspectors earn from $ilo to 
$2w per month and expenses. Travel if desired. iilimited advancement. No age limit. We tra.. 
you. Positions furnished under guarantee. Write 
for Booklet CM 122. Standard Business Training 
Institute, Buffalo, N. Y. 

American Made Toys. 
We offer an opportunity to manufacturers with 
facilities for large production, also to home - workers on smaller scale, to manufacture Metal 
Toys and Novelties. Unlimited field and enor- 
mous business open for ambitious people. No 
experience required. No tools needed. Our cast 
ingforms 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 castingforms for Toy 
Soldiers, Army, Navy, Marine, Cannons, Machine 
Guns, Indiana, 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. 'BirdWhistles," 
great seller, just 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., 32 Union Square, 
New York. 

Miscellaneous. 
Electrical Tattooing Machine, $3, $5 and $7. Cat 

alogue for stamps. J. H. Temke, tom Vine, Exp., 
Cincinnati. Ohio. 

Sale -Army Dog Tents -heavy canvas, generous 
size. $4.5o ea. Get down to mother nature and 
live in the open. Scout organizations supplied. 
Orders filled promptly. Henry F. Koch, zoo Stock- 
holm St., Brooklyn, N. Y. 

Scout Emergency Bike Kit. A complete outfit 
consisting of wrench, pliers, tel. pump, tire and 
chain repair outfit and many other useful articles 
in handsome leather kit ready to strap on bike. 
$4.00 postpaid. Juhlin Zurn Specialty Co., 1215 
No. Halstead St., Chicago, Ill. 

Novelties. 

Unusual Goods, Unusual Bargains -Large com- 
plete catalog mailed for io cents coin. C. E. 

a Dewey, Canton, l'a. 
The Reliable Weather Prophet -Send roc for me. 

hang me tsp. I will tell you when it will rain 
or shine. Particulars for stamp. National Spe- 
cialties, 32 Union Sq., New York City. 

Postcards and Pictures. 
Wonderful pictures taken from life. The real 

thing guaranteed. Startling poses. Thrillers. 
These positively are not bathing girls or statuary 
pictures. Something new. Buy now, as these 
pictures may be withdrawn from the market at 
any time. Try me -you won't get stung. 3 for 
$$1.00' 12 for $a., Positively no samples. Chas. 
Mack, 626 aoth St., Oakland, Calif. 

Artistic Poses -Substitutes for living models. 
Select and artistic collection of Life Studies of 
the best and most famous models in the U S 
and Europe. V, doz., $4.5o; 1 doz., $8. Particulars 
for stamp. National Specialties, 32 Union Sq., 
New York City. 

Wanted to Buy. 
It is like finding money when ou mail us old 

or broken watches, false teeth, brooches, brace- 
lets, old or broken jewelry, old gold, silver, plat 
inum, diamonds, magneto points, platinum wire, 
contact points or crucibles mercury, and any- 
thing valuable. We pay the highest prices In 
cash by return mail. Goods returned in ten days 
if you re not satisfied. The Ohio Smelting & 
Refining Company, ao7 Lennox Bldg., Cleveland, 
Ohio. 

Electrical Supplies and Appliances. 
Attention -Save Money. Recharge your dry bat- tents for five cents. Send twenty -five cents (coin) for formula. Jos. O. Wintersteen, tot Cum- berland Ave., Asheville, N. C. 
Old Dry Cells Made New. Three simple guar- anteed methods. Only 25c. Harry Colbert, ass W. Walnut St., Hillsboro, Ohio. 
Experimental Electricity Course in m Lessons. By S. Gernsback and H. W. Secor, E. E. A course of the theory and practise 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. 16o pages - 

400 illustrations. Flexible cloth cover, 75c post- paid. Stiff cloth cbver, ;Las postpaid. Experi- menter Publishing Co., Book Dept., 236 -A Fulton Street, New York, 
Water Locating by Mansfield's water finder is interesting and profitable. Particulars from Edwin Mansfield & Co., p Victoria Road, New Brighton, England. 
Mechanical Drawing Set, bargains. Send right now for catalogue. National Instrument Co., Box 

i7o7, Denver, Colo. 

Formulas. 
Invisible Inks. Different colors. to formulas. 

Only 25c. Harry Calvert, a4 West Walnut St., Hillsboro, Ohio. 

For Inventors. 
Inventors -Models, dies, tools. 20 years' ex- 

perience, work guaranteed, lowest price. Manu- 
facturing of specialties our hobby. Peerless Die 
& Tool Co., 121 Opera Place, D. B., Cincinnati, 
Ohio. 

For Advertisers. 
Don't Experiment. White space is too costly. 

Let Jacobus write your advertising. Letters 
$3.50. Jacobus Advertising Service, 1073 Sanford Ave., Irvington, N. J. 

For Men. 
Detectives Earn Big Money- Travel; great de- 

mand; experience unnecessary; we train you; 
write for free particulars. American Detective 
System, 196$ Broadway, N. Y. 

Health. 
Tobacco or Snuff Habit Cured or no pay; $t 

if cured. Remedy sent on trial. Supeçba Co., 
SB, Baltimore, Md. 

Pyorrhea (Rigg's Disease- Bleeding or Swollen 
Gums) -Hundreds have been helped by "Pyo- 
rem," a successful home treatment. Purifying. 
healing, preventative. Full month's treatment 
consisting of a very beneficial massage paste an 
an antiseptic tooth -cleansing paste to be used in 
place of your ordinary dentifrice together with 
full directions for treatment, Si postpaid. Or 
write for free Booklet "R," Pyorem Mfg. Co., 439 
Seventh S , Brooklyn, New York. 

Office Devices. 
Multigraphs, Addressographs, Duplicators, Seal- 

ers, Folders. Less than half price. Guaranteed 
one year. Pruitt Company, 1í2C North La Salle, 
Chicago. 

We Buy for Cash, Rebuild and Sall 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, 154 -C West Ran- 
dolph, Chicago. 

Printing. 
3,000 two color labels, $1.25. Irvin J. Wolf, Sta. 

lion E, Philadelphia. 
Radio League Members -5o name cards with 

emblem of League printed, 45 cents. too letter- 
heads and envelopes with emblem $i.75 Print- 
ing Arts Press, 483 East 24th St., Paterson, N. J. 

Payne "Stick -Tight" Gummed Labels, for every 
business and profession. P. O. Box iv, Passaic, 
N. J. (Desk 7). 

Patents for Sale. 
Twentieth Century Hay Rake- Unlike old one. 

U. S. and Canadian Patents offered. Send for 
circular. A. K. Gilson, Quechee, Vt. 

Three Patents for Sale. One automatic gate; 
the others are lid lifters for receptacles in daily 
use for family. Sell outright. Ed. Snickers, 
Shelton, Wash. 

Patent Attorneys. 
Millions spent annually for Ideas! Hundreds 

now wanted! Patent yours and profit! Write to- 
day for free books -tell how to protect yourself, 
how 'to invent, ideas wanted, how we help you 
sell, etc. 301 Patent Dept., American Industries, 
Inc., Washington. D. C. .. 
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Exchange. 

Sell -All new, unused, 3x00 Meter a slide Tuner, 
$t.as; I4mr000 meter Navy Type Coupler, $&soJ t set 
eras Ohms, receivers, $a.75. Lester F. Wertz, 
Tealple, Penna. 

For Sale. Radio Equipment Station 8DW, 
consisting of 1 K. W. transmitter and complete 
short wave regenerative set also 6 volt 6o amp. 
hr. storage battery. Harry S. Weber, 1113 W'al 
nut St.. Dover, Ohio. 

Wanted. For cash or exchange for Remington 
.as repeater, 9 ¡ /so horse Ito V. A. C. motor and 
audion control panel. J. R. Wenrich, New Rock- 
ford, N. D. 

For Sale. a1. moo meter coupler, $9.50. W. H. 
Waltman, I13t North Sixth St., Terre Haute, Ind. 

For Sale. New woo meter coupler, $1o Jove 
detector $t.5o' 23 plate variable, $3.00 condenser, 
Toc; D. i. D. 41'. switch, soc; 54 spark coil, $500; 
spark, gap, $i.00. Edward Thurber, 67 Chandler, 
Detroit, Mich. 

Bargain -Brand new $24.so audion cabinet, $18.00, 
never used; also new Omnigraph, 16.0e. 3000 meter 
coupler, $6.00 Variocoupler. $5.00. R. 
Park Ave. and Broadway, Walnut Beach, Milford, 
Conn. 

For Sale: Complete receiving set, with one step 
amplifier; consists of Grebe CR -a receiver, audion 
cabinet, two VT's with sockets amplifying trans- 
former, 3 condensers, 6 -6o storage battery, a new 
Burgess "B' batts, Murdock phones. All new 

apparatus. 
Price $75. Franklin Trumbo, Ottawa, 

D. 

Wanted-5 or 15 plate Omnigraph with con- 
tinental code dials. R. E. Stukey, Lancaster, O. 

Wireless: Complete t K. W. transmitting set 
for sale. Fine condition. All letters answered. 
Towner Smith, Fremont, Ohio. 

Radio Set For Sale- Two -step amplifyer short 
wave set with B battery and bulbs. One Western 
Electric & Marconi V.T.'s and Trou. 1 -pair Mica 
Diaphram phones, new, jts.00. 1.6 volt. to amp. 
storage battery $ts.uo. t- Rotary Gap (1/6 H.P. 

- motor, 7000 R.P.I.) jao.00. ¡ pancake O. T., $s.00. 
3 sections Murdock Molded Condenser in large 
sue rack, $8.ro. t oil immersed glass plate con- 
denser for i K. W., $ao.00. 55 IC. W. Packard 
Transformer, $iaoo. Write for descriptions. R. 
M. Sincock, Box 1135, Uniontown, Pa. 

Wanted, Complete receiving set, small cabinet 
style or loose coupler, mounted. Also antenna 
insulators switches, etc. Cheap. Ernest Steward, 
96 Lydia St., Sarnia, Ontario. Canada. 
Sell- Receiving, Signal Corps Coupler with 

switches, DeForest condenser and detector. E. 1. 
Co. Loading Coil and Fixt- Variable Cond., silicon 
detector, buzzer, no phones, $14.00. Sending a" 
Bulldog coil, a sections Murdock cond., flanged 
gap, flat helix, army key, 6o ft. aerial, $a1.07. 
Extra helix pony cond., gap, $3.00. Murdock 
aerial switch, $3.50. Postage extra. Lewis Shell, 
La Junta, Colo. 

Wanted -.roi Variable Condensers. State lowest 
price, make, condition, etc. W. C. Ramsay, Jr., 
Coatesville, Penna. 

Sale -New tuning coil, i 1.o meters $3. Leroy 
Ritter, 2415 So. Sartain St., Phila., isa. 

Bargains -New No. 5 Omnigraph with 5 Con- 
tinental dials, sent postpaid for $8. Also several 
other wireless instruments. Write for list all 
new. Nathaniel Robbins, a75 Westwood Ave., 
Long Branch, New Jersey. 

For Sale -One Western Electric type CW 834 DC 
resistance 4400 ohms head telephones complete 
with cord, $6 One standard Navy type triple 
detector stand with galena, silicon and carbo- 
rundum crystals, $5. Ten highly polished black 
7 -inch petticoat Electrose wall insulators, type 

each. 
tubes hvalue 

Signal Corps type 
each. 

All in perfect condition. Money refunded if not 
satisfactory. A. J. Phillips, P. O. Box 24, Boston 
24, Mass. 

Let's Swap! Whatd'ye got? Whatd'ye want? 
Three months dime. National Exchange Medium, 
Detroit. 

Hams Attention. t CR a Grebe Regenerative ; 3 Set, 05. I Marconi V.T. and Control Cabinet, $12. 
r pair Brandes Receivers, a000 ohms, $5; one ya 
K. W. Aerial Switch, $a. i -2" Bunnell Spark Coil, 
$7. t Loose Coupler, $7. John North, Cedarhurst, 
Long Island. 

For Sale: Weston Galvanometer, Model 14. 
D'Arsonval movement, containing self-contained 
shunts with values of .rot to 1, complete with 
leather carrying case. Price $27.50. Wm. S. Moul, 
tat N. Penn St., York, Pa. 

For Sale. Brand new i5 dial Omnigraph. First 
$15.00 takes it. Oscar Miller, ao41 Grand Ave., 
Milwaukee, Wis. 

For Sale: Complete receiving set; i" Manhat- 
tan coil; condenser and quenched spark g0. p for 
coil; 5-speed Ito -volt rheostat; loud talker. Write 
for 
coil; 

F. R. Mann, ¡618 Woodward, Lakewood, 
Ohio, 

For Sale: Slightly used Audiotron with two 
good filaments, together with neat, home made 
controlling box with switches and "B" batteries. 
I Pair Brandes Receivers co ohms, $5. 
McClanen, 3326 Van Kirk 

lo 
St., Wissinoming, 

Phila., Pa. 
Chemical Lab. For sale, $30, or will exchange 

for good wireless receiving or sending set. Stamp 
sends particulars. Kirk Bowers, Clarksburg, 
W. Va. 

For Sale. Sending & Receiving Set with aerial 
8 :5.00. Description for stamp. Ralston Boone, 
124 Wythe Avenue, Bluefield, W. Va. 

Exchange -(Continued) 
For Salo- Interstate Receiving Outfit, not used, 

$4 .as; 5i-in. Spark Coil, 1.75. Edward Mazilaus- 
kas, to Hotchkiss St., Naugatuck, Conn. 

For Sale -Two Marconi VT Class 1, very slight 
ly rued, $5.5° each. Want VT Class u. Earl 
H. Miller, 614 Grace St., Willimnaport, l's. 

For Sale. Audiotron with 'l'eco holder $5.5o; 
Brandes superiors, j5.00; Signal Corps coupler for 
panel mounting, 43.00; moo ohm receiver head 
band, $I.00; two slider tuner, $3.00' helix, got. 
Will trade for sending apparatus. honeycombs, 
L -:ore, $2.50; two L -soo, $?0m each; Laio, $t.so; 
L75, $I.25; L -so, $1.15. I. Linehan, 4543 Greenvlew 
Ave., Chicago. 

Clapp Eutham Variometer, sore meters, $15.00. 
Navy type Loose Coupler, 4000 meters, $12.00. 
Brandes Navy Phones, Saw ohms, $10.00. Murdock 
55 Phones, moo ohms, $3.5o. Set of Marconi Rec 
orda, new. $5.00. á K. W. Transformer Thordar- 
son $1a.ro, 55 K. W. Rotary Spark Gap, new 
model, $13.00. 55 K. W. Antenna Switch, $3.5o. 
Albert G. Kisner, 517 Maryland Ave., Fairmont, 
W. Va. 

For Slot Eight-unit receiving panel for honey- 
combs, with Weston ammeter and new Marconi 
VT $5o.00. Signal Corps variable, very rugged, 
with calibration, $12.00. Arno Kluge, 638 S. 
Figueroa, Los Angeles., 

For Sale. No. a Omnigraph, new, $i8. ¡sao meter 
navy type loose coupler, $25. too 55 -in. coil $1.50; 
8 -V. 3o A. H. storage battery, new, $u. 

coil, 

control cabinet with bulb, battery, and a con- 
densers, $25. Write Thomas King, Island Park, 
Dayton. Ohio. 

Exchange: $45 baud drum for wireless appar- 
atus. Walter Israel, Cambridge. Mass. 

For Sale -One Wm. Duck No. 2 cabinet de 
Lector set, one Mignon RLC5 receiving set and 
pair three thousand ohm Murdock phones. Per- 
fect condition. Will sell cheap, as I do not have 
time to work set now. Abdon Holt, Haskell, 
Texas. 

Amaad Quenched Gap, 1 K. W. Scarcely used. 
Have installed CW outfit. Cost sell at $17. 
R. V. Haile, 33 Main, Cincinnati, Ohio. 

Sell -Tape telegraph transmitter, radio appar 
atus books, etc. A. Hersee, Burlington, Ontario. 

For Sale -Sending Set in cabinet with key aoo 
meters. $30. Receiving Set in cabinet without 
phones, also audion in separate cabinet, $.4o. Order 
from ad. No C.O.D. E. Hoffman, 3241 Chestnut 
St., Milwaukee, Wis. 

To Satisfy Debt must sell complete receiving 
cabinet containing detector and 1 -step amplifier, 
coupler, variometer, condensers, bulbs, etc. en- 
closed in hardwood case with Bakelite panel and 
Corwin Dials. For full description write G. N. 
Garrison, E. Orange, New Jersey. 

Stop, Look, Listan. Wireless apparatus for 
sale. Write and state what you want. George 
Eddy, Kirkstall Road, Newtonville, Mesa. 

Bargain -Duck's Improved Navy Receiving 
Transformer, brand new, never been used, works 
perfectly, $24.00. Jay Edmondson, Milton, Iowa. 

For Sale. Omnigraph, new, in good condition. 
to dials; price $10.00. George Dunklau, 614o 
Champlain Avenue, Chicago, Illinois. 

Wanted -Ground wire. No. 4 insulated, as ft. 
Colston Dyir, Ruxton, Md. 

Bargain-Cabinet type loose coupler, cherry. fin. 
fished case, good goo meters, compact, efficient, 
handsome, $1o. Bill or P. O. order takes, or ship 
C. O. D. DeWolf, No. 1 Malcolm Road, Cam- 
bridge, Mass. 

For Sale. France Magnetic Rectifier. 12 volt, 
$31.00. Clausing, 4o6 Nye St., Lima, Ohio. 

For Sale. Wireless sending and receiving set. 
Used very little. First money order of $20.00 
takes it. Robert Conklin, 5534 So. Marshfield 
Ave., Chicago, Ill. 

Sell -loo meter, loose coupler, receiving outfit 
unused; $7.50. 226 -no volt U.C. dynamotor. 155 
K.W., like new, $3o. Express extra. Galen Baker, 
Clay City, Indiana. 

Sale or Exchange: as plate variable (mounting 
type), $2.00, and Mesco Coil, $5.5o. F. Brautlecht, 
Yardley, Pa. 

Bargain: Complete De Forest Auction. Unit 
radio receiving station. B- Battery included, 45 
volts. Also 6 -V. 8o AH storage battery. Every 
thing new, used one week. Write H. Q. Becker, 
3405 Itaska St., St. Louis, Mo. 

For Sale. Postcard size Rexo camera, lens F: 
6.3, $25. New 1 -inch spark coil, $5.5o. i -H.P. 
steam engine, 5.5. GoodelltPratt amateur bench 
lathe, $as. Three -slide tuning coil, new, $3. Five 
Edison Soo- ampere hour primary batteries, need 
recharging, $5. Also many other articles. includ- 
ing magazines. Write for list. Want good wire 
less apparatus. Jesse Burton, Culpepper, Va. 

For Sale: Pair of HoltzerCabot Phones, row 
ohms. Cheap. Call or write. Blum, no E. 74th 
St., New York City. 

Bargain. Complete receiving set with phones, 
1:5.00. Short wave regenerative set, $:0.00. Load- 
ing coil, $4.00. Other receiving apparatus. Bill 
Booth. 1300 Elizabeth Ave., Charlotte, N. C. 

Will Sell Royal No. 3 Vibrator, costing $2250, 
for $i8.gp, or exchange for Type R. S. toolewelers 
Time Receiver. Also have Electric Soldering 
Iron, costing $14.00, for Woo. Both like new. 
Edward Altemeier, 42:9 Hodgson Ave., Cleveland, 
Ohio. 

Stamps and Coins. 

8N Different Stamps, 45 cents. Ve;die, Box 131.4, 
Detroit, Midi. 

Stamps, M. Catalog value, 19c )'articular. 
and Approvals, Stnmperaft, Hanford, t' al. 

IN Different Stamps, tac; e.., r, 3lirhaels, 
5600 Prairie, Chicago. 

Six Old American and Foreign Coins an,1 old 
coin selling list, c. Chas. l 45 Durso, Dept. 5u, 
Mulberry, N 

a 

. Y. City. 
Coins, Medals, Paper Money, Antique Firearms, 

Indian Relics, Curios, Stans ss. t ai.Jgne free. 
Antique Sho , 331t South iglu, )'lita, <Iplu.i. 

Song Poems. 
Have you soar poems? 1 have best pruposi- 

liun. Ray llibleler, Dits, 4040 Dickens Ave., 
Chicago. 

Song -Writers' Manual & Guide Sent Free. 
Contains valuable instructions and advice. Sub. 
mit song poems for examination. We will furnish 
music, copyright and facilitate publicat sou or 
sale. Knickerbocker Studios, 31t Gaiety Rldg., 
New York. 

Salesmen Wanted. 
Salesmen. City or Traveling -Experience un- 

necessary. Scud for list of lines and full par- 
ticulars. Prepare in spare time tu earn the big 
salaries -$x,500 to $to,oro a year. Employment 
services rendered members. National Salesmens 
Training Association, Dept. 1164H, Chicago. Ill. 

Scenery for Hire. 
Collapsible Scenery for all play's. Amelia (,rani. 

Philadelphia, l'a. 

Stammering. 
St- Stu- t- t- tering and Stammering cured at 

home. Instructive booklet free. Walter McDon 
nell, ui Potomac Bank Bldg., Washington, D.C. 

Telegraphy. 
Telegraphy (both Morse and Wireless; and 

Railway Accounting taught quickly. Tremendous 
demand. Big salaries. Great opportunities. Old- 
est and largest school; established 46 years. All 
expenses low -can earn large part. Catalog free. 
Dodge's Institute, M St., Valparaiso, Indiana. 

Wireless. 
Don't Read This? Wireless receiving 

s 
- 

is $8.50 
up. Will receive wireless telephone. We also 
manufacture control panels, etc Send stamp For 
circular. S. G. Radio Co., 644 East 15th St., 
Brooklyn. N. Y. 

Mr. Amateur, why not share In our profits. 
How, you may ask? Well then, look hero: We 
can furnish you with complete parts fur a two 
stage amplifier including two bulbs for 535.00 
or the same goods assembled on panel for 545.w- 
no cabinet furnished. Also at the sanie saving 
detector panel or panel and one. two, or three 
step amplifier or a one, two, or three stage 
amplifier. We handle the best radio goods at the 
most reasonable prices. Send us your list and 
let us quote you. Radio Mail Order Supply Co., 
533 West End Ave.. New York City. 

Wireless Apparatus For Sale. K. W. Winger 
Transformer. All kinds of receiving apparatus. 
Also complete transmitter and receiver mounted 
on marble switch board. W. Vanselow, 541 Gar- 
field Ave., Syracuse, New York. 

Amateurs Attention -Loose Couplers from Bus 
-15,000 meters, $4 -$21.. Tubes wound to specifi- 
cations. N. A. Radio Equip. Co., sio Claremont 
Parkway, Bronx. N. Y. 

Save Money. All makes of radio apparatus 
bought and sold. Write to nie and save money. 
All goods as represented. C. McConnell. 38 
Warner St., Springfield. Mass. 

Radio Bugs. I can save you money on ap- 
paratus and parts. Handling goods of reputable 
dealers only. Everything shipped prepaid. Also 
buy and sell slightly used apparatus fully guar- 
anteed. Samco Radio Apparatus, 248 E. 1st St., 
New York. 

Audiotron.! Genuine double filament of special 
thorium tungsten. Operating life over 2.1.9 
hours. No special socket required. Electrical 
and mechanical dimensions result in a heavy 
plate current and corresponding signal strength. 
Plate voltage under 40. Tested and guaranteed! 
List price $6.00. Our pre-war price only $5.ou. Due 
to the difficulty of the manufacturers us supply- 
ing the great demand, notice has been received 
by us that the double filament audiotrons will be 
discontinued, only single filament tubes being 
manufactured in order to increase their produc- 
tion. This is your last chance at this double 
filament audiotron at the best price on the mar- 
ket. The Kehler Radio Laboratories. out West 
First St., Abilene, Kansas. 

Western Elec. Aeroplane Phones, H. E. Sub- 
marine loud speaker head set, and other great 
bargains. Send for catalog now. Haupt Elec. 
Supply Co., 4444 Ogden Ave., Chicago, Ill. 

Amateurs, Attention! You cannot afford to 
miss this exceptional bargain! 40m cat whisker 
detectors at 75 cents each! Postage extra. D. L. 
Gillum. 2519 irst St., San Diego, Calif. 

Learn to Transmit and Receive messages by 
my direct method. No instrument or key needed 
-no instructor or asistant required. Train the 
fingers and learn in half the time and with less 
effort. More accurate than any other sv +lem. 
None other like it -- entirely revolutionizing. (oni 
lIete 

instructions for Continental Code. One dol. 
ar, postpaid. C. K. Dodge, Mamaroneck. N 
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Radio News for July, 1920 

RADIO APPARATUS 
Distributors of Reliable Radio 
Apparatus for Experimenters in 
every branch of the Radio Field 

"PITTSCO" THE SIGN 

OF SERVICE AND 
IMMEDIATE DELIV- 
ERIES! ALL WE ASK 

IS A TRIAL! 

ANTENNA WIRE 
No. F -1 7 strand No. 22 tinned copper 

per foot $o.01 
500 ft. or over, per ft $0.01 

No. F -2 No. 14 hard drawn copper, per 
lb. $0.50 

(80 ft. per 1b.) 
No. F -3 7 strand No. 20 phosphor 

bronze, per ft $0.0234 
500 ft. or over, per foot $0.02 

F. D. PITTS CO.. BOSTON, MASS. 

GROUND EQUIPMENT 
No. (..1 100 Amp. 600 V. Ground switch.$4.50 
No. G -2 Weather proof No. 4 Ground 

wire per ft $0.10 
No. U' -3 Heavy porcelain knob, with 

screw for wire, complete, ea 0.12 
F. D. PITTS CO., BOSTON, MASS. 

GREBE BAKELITE DIALS 
No. PDA 0.100 4" dia. for variometers, 

couplers, etc. 3.00 
No. PDB 0 -50 4" dia 2.75 
No. PDC 0 -100 3" dia 2.50 
No. PDD 0.50 3" dia $2.25 

F. D. PITTS CO., BOSTON, MASS. 

RHEOSTATS 
No. R -1 Porcelain base 1.10 
No. R -2 Remler back mounting 1.75 
No. R -3 Paragon back mounting 1.75 
No. R -4 General Radio back mounting 2.50 

F. D. PITTS CO.. BOSTON, MAS . 

JACKS 
No. 1423 -W Federal 2 circuit 0.90 
No. 1422 -W Federal closed circuit 0.65 
No. 1421 -W Federal open circuit 0.5$ 
No. WE -1 Western Electric 2 circuit 0.9( 
No. WE-3- Western Electric open circuit 0.51 

F. D. PITTS CO., BOSTON, MASS. 
PLUGS 

No. 1428 -W Federal Brass plug $1.51 
No. 1428 -W Federal silver plated 1.7 
No. WE- 4Western Electric Brass 0.91. 

F. D. PITTS CO., BOSTON, MASS. 

ANTI -CAPACITY SWITCHES 
No. 1424 -W Federal DPDT 12 spring 2.50 
No. 1426 -W Federal DPST 4 spring 2.25 
No. 1427 -W Federal DPST 4 spring 2.35 
' Note- 1424 -W and 1427 -W are normally 
open 1426 -W normally closed. 

Ft D. PITTS CO., BOSTON, MASS. 

"B" BATTERIES 
No. P -1 Standard 22.5 volt small size 1.35 
No. P -2 Standard 22.5 volt large size 2.40 
No. 366 Everready 22.5 volt large size 3.25 
No. P -3 Everready flashlight, batteries 45 

volts,_ set of 10 $3.50 
F. D. PITTS CO., BOSTON, MASS. 

BUZZERS 
No. 178 General Radio 1.95 
No. 77 Mesco Hi. frequency 2.05 
No. 5 Century 1.95 
No. 9010 Watch case brass 0.75 
No. 9011 Watch case N. Plated 0.75 

F. D. PITTS CO.. BOSTON, MAS . 

CRYSTALS 
No. B -1 Galena mounted in Wood's 

metal $0.50 
No. B -2 Silicon mounted in Wood's 

metal 0.50 
No. B -3 Galena unmounted 0.22 
No. B -4 Silicon unmounted 0.22 
No. B -5 Piece of Wood's metal, enough 

to mount crystal $0.25 
Note -These crystals are exceptionally 

senistive. 
F. D. PITTS CO., BOSTON, MASS. 

DETECTOR SOCKETS 
No. GR -1 General Radio $1.75 
No. MW -1 Marconi 8$1.50 
No. R -300 De Forest 1.50 
No. 550 Murdock $1.00 

F. D. PITTS CO., BOSTON, MASS. 

GRID LEAKS 
No. MW -2 %, 1, 2, 3 or 5 megohms, ea.$1.00 

REMEMBER WE CAR- 
RY AN IMMENSE 
STOCK AND CAN 
MAKE IMMEDIATE 
DELIVERY ON EVERY 
ITEM LISTED. 

No. G-100 De Forest variable type $0.75 
No. ROCA Grebe g:-id cond. and 5 

megohm leak $1.60 
No. ROCB Grebe grid cond. and 3 

megohm leak $1.75 
F. D. PITTS CO.. BOSTON, MASS. 

AMMETERS 
No. H -1 Hoyt jeweled bearing 0 -3 amps. 

D. C. for Vacuum tubes, flush mount- 
ing $7.50 

No. 11-2 Hoyt, jeweled bearing D. C. 0 -10 
volts,. mounting $7.95 

No. W -1 Weston Model 301 0 -3 Amps 
D. C. for Vacuum tubes, flush mount- 
ing $7.80 

No. W-2 Weston Model 301 0 -50 volts 
D. C. for Vacuum tubes, flush mount- 
ing. 

D. PITTS CO., BOSTON, MASS. 
80 

F. 

HONEY COMB COILS 
(Litz Wire.) (While they last.) 
LL 75 1.66 
LL-100 1.76 
LL-150 ............... 2.11 
LL-200 2.24 
LL-2S0 2.47 

Li 400 ... .............. 3.10 
LL-600 

3.10 

LL-750 3.11 
LL -1000 3.57 
LL -1250 3.99 

F. D. PITTS CO.. BOSTON, MASS. 
TELEPHONES 

No. 1 Type C. Baldwins, standard Navy 
type $16.50 

No. 2 Type E. Baldwins, new 
smaller 

type 
18.50 

Brandes "Superior" 2000 ohms 7.00 
Brandes "Trans- atlantic" 2800 ohms 10.00 
Brandes "Navy Type" 3200 ohms 14.00 
No. 32 -W Century, standard Navy type 

2200 ohms $12.50 
No. 32 -W Century, standard Navy type 

3200 ohms $14.00 
No. 55 Murdock 2000 E 4.50 
No. 55 Murdock 3000 ohms $ 5.50 

F. D. PITTS CO., BOSTON, MASS. 

Important ! Every article listed sent to any part of the United States postage 
prepaid or express prepaid. We want your business! 

Series No. 3 ( Keep this page and watch for next month's) 
SEND 6 CENTS IN STAMPS FOR NEW CATALOG! 

12 Park Square 
F. D. PITTS CO., Inc. 

Dept. C. Boston, 11, Mass., U.S.A. 
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ryElectrical M an its These Books 
and 

we ship fhem FREE for your inspection 

Flexible 

Covers 

Handy 

Pocket - 
Size 

Volumes 

NAWKINS;' ! AWSIVS 

ELEELRKti Q 1FIEQAKAE 

'CUIDQ GUIDE_ 

dIEURIf1T7, NARAnNfNf 

MACxETISM' oYNAMCS 
Iaau(tlpg - 

NOiOMi lrPfRIM(xSS 
aYARMOS - INSIRWttM1 

PRMAfuRfS' TfSTING wm01NG5 

PAGES 
'!oe 

HAW 
q(I 

GUIDE 

WIRING 

015iRIWf 

SYSTEMS 

STORAGE ' 
BATEERIES 1, 

A.C. 
WIRING 
POWER 

STATIONS 

Rl[y8 
WORK. 

10 
Volumes 

3500 

Pages 
4700 

Pictures 

$1 
Per 

Volume 

$1 
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, principle, theory, problem, trouble, and way of doing things electrically. 
Every subject is Indexed so that you can turn right to R. 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 detail 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 mo to recom- 

mend highly the Hawkins Guides. for 
they bare been of the greatest assist- 
ance to me In placing mo in MY 
Present position as Superintendent of 
Construction Department of one of 
Ohio'. largest Elomrial Companies. 
I would like to see every man have a 
net of Hawkins Guides." 

Geo. Knecht, Columbus. Ohio. 

In the Naval Electrical Dept. 
'lbe Hawkins Guides are groat 

help to me in the Naval Electrical 
Department, which they cover cry 
thoroughly.. C. J. Cornell, 
U. S BeoeEsing Ship. Brooklyn, N. Y. 

Superintendent, 
.1 am now euperintondent of the 

Dunnville Hydro - Electric Systems. 
and Hawkins Guides were great 
help to me in holding down a ro. 
sponelble posltlbn." 

W. B. Swart., Dunnville. Ontario. 

Wireless Operator. 
'T bare wetted wireless for ten -but i wish I had these book. 

years ago, u they have saved nie 
great deal of trouble." H. Marshall. 

Steamer M &DNo. 2. 
Ont 

Pocket -Size Flexible Covers 
The books are small enough to slip into your coat 

pocket -handsomely bound in flexible black covers. 
You can carry each volume with you until you have 

mastered its contents. 3,500 pages of actual information 
and 4,700 Illustrations. Once you see these books and 

withoutr them. 
actual 

I 

you will again want to be 

SEND NO MONEY 
It will cost you nothing to receive these books -to look 

them over -ask them all the question, you an think of 
-uso them in your work -study them -pick up some 
informatioh that will Increase your earning ability. wo 
will ship you the entire sot of 10 volumes entirely FREE. 

This is a sign of our confidence in the guides. lure 
gold does not object to being tested. Keep them for 
seven days and if you do not decide that you can't got 
alonngg without them, return them to us and owe us 
nothing. 

When you decide to keep them you only have to pal 
31.00 
payment of 21.00 es Imonthbtill paid for.0Ú 

on the easy 

Use this coupon to get the books. Ìt will pay you 
many times 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 348 pages, 394 Illustrations. Motor 

principles- armature reaction -motor starting - 
calculations -brake horsepower -selection and installation of 
dynamo and motors- galvanometers- standard cells- current 
measurement - resistance measurement - voltmeters - watt- 
meters-watt hour meters -operation of dynamos-operation 
of moton. etc: 
No. 3 Contains 300 pages, 423 Illustrations. Distribu- 

tion systems -wires and wire calculations -m- 
side, outside and underground wiring-sign flashers- light- 
ning protection -rectifiers- Storage battery systems. etc. 

No. 4 Contains 270 pages, 379 nlustrations. Alternat- 
ing current principles- alternating current dia- 

grams =the power factor- alternator principles- alternator 
construction -windings. etc. 

NO. J Contains 320 pages. 614 illustrations. A. C. Motors 
-synchronous and Induction motor principles -A. 

C. commutator motors -induction motors. transformers; losses. 
construction. comlections, tests- converters -rectifiers. etc. 

NO. 6 Contains 298 pages. 472 illustrations. Alternating 
current systenna- switching devices- droutt break- 

ers- relays -lightning protector apparatus -regulating devices 
-synchronous condensers- indicating devices- meters -power 
factor eradicators -wave form measurement -switch boards. etc. 

NO. Contains 31G pages. 379 illustrations. Alternet- 
ing current, wiring power stations - turbines: 

management. selection. location, erection. testing, running. 
Ncaro and repair-telephones. etc. 

o. 8 Contains 332 pages, 436 Illustrations. Telegraph 
-simultaneous telegraphy and telephony -wire- 

less - electric bells - electric lighting - photometry. etc. 

Nos 9 Contains 322 pages. 6227 illus...tions. Elec- 
tric railways- electrio locomotives -car light- 

ing- trolley car operation-miscellaneous 'applications- 
motion pictures -gar engine ignition -automobile self - 

NO. 10 
starters and lighting systems. electric vehicles. 

Contains 513 pages. 599 illustrations. 
Elevators-cranes-pumps-air com- 

pressors- electric heating -electric welding- , 'THEO. 
soldering and bruins - industrial electro- AUDEL -sts- electro plating- ciceiro- & CO. -1 -rays, etc. 72 Fifth Ave. Also a complete 126 -page ready - New York,N.Y. reference index of the complete 
library. This index has been 
planned to render easily ac- 
cessible examination Hawkins all OM vast Infor- 
mation contained In the Electrical Golden (price 
10 electrical guides. # It each). Ship at once. pre. 

There are over 13.- paid. the 10 numbers. If cads- 
500 cross refer- factory 1 agree to send you g1 
ences. You find , within eeren days and to further 
what you want man you Si each month until paid. 
to know In- 
stanlly. 

Signature 

Abe Occupation 

Employed by 

ink 
Residence 

Reference 

Fleaso submit ma rar 

R V..lul> 
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LEARN WIRELESS 
At Home Quickly and Easily 

By Marvelous New Method 
A combination course in Wireless Telegraphy and Telephony perfected by the National Radio Institute that will fit you in a few months for a position paying approximately $225 a month to start. FUTURE success assured our graduates. Hundreds of attractive and interesting positions in Commercial Radio Service on Land, Merchant Marine, Railroads, Radio 

Compani 
les Factories 

Service always readyt 
o0 

be filleda Because 
Lines, 

thTelegraphy f efficiency our graduates, they are given first choice, and positions are guaranteed to those who complete the course and secure a license. 

Salaries Up to $15,000 a Year 
Few professions offer the opportunities 

found in Radio. Any young man with ambition and energy can soon be qualified 
for exceptional positions by taking our course in Wireless. Your first position wiA pay you the equivalent of 4225 a month - 
412S in salary, plus living expenses, which 
by a conservative estimate we place at 
4100 a month. 

There are exceptional chances for rapid 
1 promotion to Radio Mechanic, Electrician, 

Government Inspector, Radio Aid, and Radio Engineer, some positions paying as Inch as 415,000 a year. 
No previous knowledge of Wireless or electricity is necessary to take our course. 

Our course is easy and comprehensive, and with the help of our Natrometer, you can 
master Wireless in a marvelously short 
time. Right in your own home, the Na- tidnal Radio Institute way, in your spare 
time! 

Travel Around the World, Your 
Expenses Paid 

If you are eager to travel, anxious to 
visit foreign countries, and increase your 
knowledge of world affairs, Wireless offers 
you the biggest chance you will ever have. 
You travel on shipboard with an officer's 
rating, living the life of an 'pfficer, eating 
at the captain's table, and mingling with 
the passengers. All without one cent's ex- 
pense to -you! 

If you prefer to locate permanently at 
or near your own home, Wireless again 
offers the opportunity, for you may secure 
an equally attractive position at one of 
the many land stations, with Radio Com- 
panies, Steamship Companies, or Com- 
mercial Houses. 

Regardless of how big your desires and 
plans for your future, Wireless is always 
in the foreground, offering advantageous 
and attractive opportunities. Look into it 
and plan your life accordingly. 

This Fine Natrometer 
Given to You 

This wonderful Natrometer auto- 
matically sends you Wireless mes- 
sages as though coning from a 
radio station thousands of miles 
away. 11 IS a - complete improved 
,ending anti receiving set, em- 

bodying the name type 
of instruments as used 
by the United States 
Bureau of Nns'igatlmn 
in , testing applicants 
f o r official license. 
Made especially at" i 

exclusively f o r Na 
t Iona! Radio Inst Itut, 
students. 

sums 

Get Your Instructions From Wash- ington- Center of All National 
Wireless Activities 

The National Radio Institute was estab- lished in 1914, and was the first in America 
to successfully teach Wireless by mail. It 
is established in the heart of national in- terests-in Washington, the home of the 
United States Shipping Board -centre of 
all official Wireless activities -and the home 
of the United States Department of Com- 
merce (Radio Department), which passes 
upon every first grade government license 
granted in America, and also issues all per- 
mits to erect and operate radio stations. 

Our location- In the nation's capital, together with the high standing of out school and in- structors, and our close communication with government officials connected with Wireless activities, naturally places us in the position of giving our students the very best Instruction obtainable. We are also able to be of the ut- most help In assisting theip secure high type positions paying substantial salaries. 
Special Privileges to National 

Radio Institute Students 
Students of the National Radio Institute re- 

. eive the following: 
Complete combination course in Wireless Telegraphy and Telephony - Special post- graduate course at our large Washington school, if desired - Five text books, one hand book, forty -six special lessons and eighteen personal examinations - 
Membership in the N. R. I. Radio Relay League and handsome blue and gold membership pin presented immediately upon enrollment - 
Large handsome diploma suitable for framing - 
Complete automatic Natrometer outfit and carrying case - 
Personal help in securing wireless position and endorsement of Institute officials, 

Send for Free Booklet 
We have prepared a book telling all you want 

III know about wireless and the future It offers 
you. Startling facts you are interested In are freely discussed. It tells how, during the past six years we have helped hundreds of ambitious men and women and how we will help you. Send the coupon today or write In the 

NATIONAL RADIO INSTITUTE 
America's First and Foremost 

Established 1911 
Department 240 

14th and U Streets, N. W. 
WASHINGTON, D. C. 

' )LAIC THIS COUPON TODAY 

NATIONAL RADIO INSTITUTE, 
Dept. 240, 14th' sad U Streets, N. W., 

Washington, p. C. 

Send me your free book, "Wireless the .Opportunity of I.,hty," telling me about the opportunitel,9 In wireless. .tir Famous Home Study course In %IIr sesi 'Telegraphy oa Telephony, your post -graduate course, the N. R. I. Radio Relay League cud your special Wireless Instrument offer. 

None 

Ago [dares" 

City 

1 

State 

Twr CAREY PPINrINa CO. NO. 
Nre Yorr 
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